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Xcelite.

The name to connect with.

Handtools for electronics?

Get Xcelite from Cooper. b :
The Xcelite range is truly phenomenal. Q‘&
For example, there are 38 patterns % {
of pliers alone —including 13 genuine “miniatures”
Xcelite handtools are made to exacting tolerances.
They're rugged and longlasting.
Most important of all, they're designed specifically to do the
jobs you do. Individual tools and kits are at your distributors now.
Go and see them!

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497
BOKER CRESCENT  LUFKIN “NICHOLSON"PLUMB” WELLER WISS~ XCELITE"
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I'MS HERE AT ILASTY

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

Introducing the RAM-TECH*RT 2 computer which offers you greater flexibility than the Apﬁle I1+® at a rlce that's easier
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple Il +. It’s 100% Apple®
compatible yet it offers you features not available on the Apple Il +.°

COMPARE THESE FEATURES: -

— supports upper & lower case characters from the keyboard

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

— RF modulator included in addition to composite video output

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

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

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

— eight expansion slots to increase flexibility with peripheral cards :

— 48K RAM expandable to 64K (192K RAM upgrade card available soon)

— socketed IC’s for quick and easy service

— thousands of programs (business & home) available

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

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

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

COMPARED TO APPLE I1® WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY
THE RAM-TECH" RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOU!

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

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

1 - ABS case, high quality, Apple® look-a-like and color matched, will replace Apple® case. ... ....... ... .. . ... ..$ 68.50
2 - same as #1 above but with numeric keypad cutout. . . ... ... ... ... .. ... 0oL 20t oo o oe e d $ 84.00
3 - keyboard with upper/lower case key, direct replacement for Apple® or Ram-Tech® ... ... ... ... ... . ... .. ... $110.00
4 - same as #3 above but with numeric keypad, use in combination with #2, also fits Apple®. . .. ... .. ... .. .. .. ... $139.50
5 - RF modulator with TV switch and cable, also fits Apple®. ... . ... ... ... . . . ... . ... ... o.......$19.50
6 — switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple®. .. ... ... ... ... . . .. ...$112.00
7 - motherboard, completely assembled & tested, fully operational with burned ROMS. . ... ... .. .. .. ... ... .. ... $295.00
8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy. ... ... .. ..$ 48.00

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

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

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

1-16KRAMcard. ... .. .. .. ... . ... ... ... $ 58.00 11 —interger card. .. ... ... ... .. . ... ..... $ 97.50
2 -80columncard. . . ... A AN s . $ 94.50 12 - PAL card.. ... ... . . .. ... .. ... .. $114.00
3 -clockcard.......... ... ... ... ... .. ... $135.00 13 —fanguage card. . ... ... ... ... .. ... ... $ 72.50
4 - communications card. ... ... ... 2o oo S $ 89.00 14 - RS-232 serialcard. . . ... ... ... .. ... . ...$ 84.00
5 - disk controller card. . ... ... ... ... ... . .... $ 58.00 15-Z80CP/Mecard. ... ... ... ... .. ... .. ... $ 92.00
6 - EPROM writercard. . ....... ... .. ... .... $124.50 16 -~ VERSAcard............ ... ... .. ... ... .$345.00
7-FORTH card. ... ... ... ... . ......... $ 98.50 17 - analog/digital card. . .. ... ... .. So........%116.50
8 - |IEEE-488 card w/cable. ... .. L S——— $186.00 18 — system cooling fan. ..... .. ... ... ... .. .. $ 63.00
9 - parallel printer card w/cable. . .. ... ... ... $112.00 19 - joy stick w/button. ... ... ... ... .. ....$ 2450
10 - parallel printer buffer and grappler card with cable. . ... .. ... .. .. ... .. ... ..$245.00

DISK DRIVES: Guaranteed high quality for use with all Apple® compatible (or Ram-Tech*) controllers - DOS 3.3 & 3.2
USES SPECIAL LOW POWER CONSUMPTION CIRCUITRY
TEAC S55A. . ... ... ... ..$325.00 ... ... .$370.00 with controller

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

TO ORDER DEALER INQUIRIES REQUESTED

— ALL PRICES IN U.S. CURRENCY
— VISA OR MASTER CARD: SEND NUMBER, EXPIRY DATE, BY" l 'E-RYTE
BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE ]
NUMBER.
— CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE DEPT. RE
WEEKS TO CLEAR. (NO C.0.D.’S TO U.S. DUE TO POSTAL
ST P.O. BOX 205, STATION CART.
— CANADIAN ORDERS ADD 25% FOR CDN FUNDS EXCHANGE. MONTREAL, QUEBEC, CANADA H4K 2J5
— U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS 514) 335-1717
4.7% DUTY. DUTIES COLLECTED BY POST OFFICE. -
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE. ( )

‘Apple is a trademark of Appie Computer Inc. *Ram-Tech is a trademark of 99506 CANADA INC.
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NEW!
¥

eqency,
Scanners

Communications Electronics;
the world’s largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow’s paper are
coming through on a scanner today.

We give you excellent service be-
cause CE distributes more scanners
worldwide than anyone else. Our ware-
house facilities are equipped to pro-
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock for quick shipment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency; MX3000

List price $299.95/CE price $199.00
6-Band, 30 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Bands: 30-50, 144-174, 440-512 MHz

The Regency Touch MX3000 providesthe ease
of computer controlled, touch-entry program-
ming in acompact-sized scannerforuse athome
orontheroad. Enteryourfavorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the MX3000 has the ability tosearch
through as much as an entire bandfor an active
frequency. The MX3000 includes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch for day or night operation.

NEW! Regency® HX650

List price $119.95/CE price $84.00

5-Band, 8 Channel » Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 MHz

Now you can tune in any emergency around
town, from wherever you are, the second it
happens. Advanced circuitry gives you the
world’s smallest scanner. Our low CE price in-
cludes battery charger/A.C. adapter.

NEW! Regency® MX7000

Allow 120-240 days for delivery after receipt of
order due to the high demand for this product
List price $599.95/CE price $449.00
10-Band, 20 Channel ® Crystalless ¢ AC/DC
Frequency range: 26-27, 30-108, 108-136 AM,
144-174,440-512,806-881 MHz, 1.0 GHz, 1.1 GHz
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printer or CRT, satellite
weather pictures.

NEW! JIL SX-200

CE price $269.00/NEW LOW PRICE
8-Band, 16 Channel ® No-crystal scanner
Quartz Clock ® AM/FM » AC/DC

Bands: 26-88, 108-180, 380-514 MHz.

Tune Military, F.B.l., Space Satellites, Police &
Fire, D.E.A., Defense Department, Aeronautical
AM band, Aero Navigation Band, Fish & Game,
Immigration, Paramedics, Amateur Radio, Jus-
tice Department, State Department, plus thou-
sands of other restricted radio frequencies no
other scanner is programmed to pick up.

NEW! JIL SX-100

CE price $134.00/NEW LOW PRICE
6-Band, 18 Channel ¢ Crystalless ¢ AC/DC
Frequency range: 30-54, 140-174, 410-514 MHz
The JIL SX-100 scanner is a mobile keyboard
programmable scannerthatputsyouinthe seat
of the action at home or in your car. Compact
and good looking, the SX-100 even gives you
the time and date. It's small size will easily fitin
most domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency® HX1000

Allow 90-180 days for delivery after receipt of
order due to the high demand for this product.
List price $329.95/CE price $209.00
6-Band, 20 Channel ® No Crystal scannor
Search ¢ Lockout ® Priority ® Scan delay
Sidelit liquid crystal display

Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanneris fully
keyboard programmable for the ultimate in versatil-
ity. You can scan up to 20 channels at the same time.
When you activate the priority control, you automat:
icalty override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106

List price $149.95/CE price $99.00

5-Band, 10 Channel ® Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
Aversatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depend-
able listening.

NEW!Regency® D810

List price $399.95/CE price $259.00
8-Band, 50 Channel ® Crystalless ® AC only
Bands: 30-50,88-108,118-136, 144-174,440-512 MHz
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones or the riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, fire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040

List price $199.95/CE price $129.00
8-Band, 10 Channel ® Crystalless ¢ AC only
Frequency range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1040 lets you inon all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1040 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).

Regency
HX650

Regency
HX1000

Regency
MX7000
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OTHER RADIOS & ACCESSORIES

Regency® C403 Scanner.......................... $59.00
NEW! Panasonic RF-B50 Shortwave receiver...$129.00
Panasonic RF-8 Shortwave receiver .............. $84.00

Panasonic RF-799 Shortwave receiver.....
Panasonlc RF-2600 Shortwave receiver. ...
Panasonic RF-2900 Shortwave receiver. ...
Panasonic RF-3100 Shortwave reciever. ...
Panasonlc RF-8300 Shortwave reciever. .
NEWI! Bearcat®t 151 Scanner..
NEW! Bearcat® Five-Six Scanner
Bearcat® 300 Scanner........

Bearcat® 250 Scanner.
Bearcat® 200 Scanner .
Bearcat® 210XL Scanner .....
Bearcat® 20/20 Scanner......

Bearcat® 100 Scanner........ ...'$289.00
Bearcat® Weather Alert. ........................... $49.00
Freedom Phone® 4000 Cordless telephone. .. .. $239.00
Fanon FCT-200 Cordless telephone............. $139.00
Fanon 8-HLU Scanner ............................ $99.00
CHB-6 Fanon AC Adapter/Battery Charger ........ $15.00
CAT-8 Fanon carrying case with beltclip ........ .$15.00
SP55Carrying case for Bearcat Five-Six ... .. ....$15.00
MA-508 Carring case for Regency HX650 ... .. ..$15.00
SCMA-8 Fanon Moble Charger/Audio Amplitter.... $49.00
AUC-3 Fanon autolighter adapter/Battery Charger. .. $15.00
FB-E Freguency Directory for Eastern U.S.A. ......$12.00

FB-W Frequency Directory for Western U.S.A ... $12.00
TSG Top Secret” Registry of U.S. Government Freq. . ..
RRF Railroad Frequency Directory.................
ESD Energy Services Directory.............. s

ASD Fregquency Directory for Aircraft Band

SRF Survival Radio Frequency Directory ........ .

TIC Techniques for Intercepting Comm. Manual ... $12.00
CIE Covert Intelligence, Elect. Eavesdropping Man....$12.00
B-4 1.2 V AAA Ni-Cad batteries (set of four) ......... $9.00

B-8 1.2 V AA Ni-Cad batteries (set of four) ......... $12.00
A-135c¢ Crystal certificate............
Add $3.00 shipping for all accessories ordered at the same time.
Add $12.00 per shortwave receiver for U.P.S. shipping.

INCREASED PERFORMANCE ANTENNAS

If you want the utmost in performance from your
scanner, it is essential that you use an external
antenna. We have a base and a mobile antenna
specifically designed for receiving all bands. Ordef
#A60 is a magnet mount mobile antenna and order
#A70 is an all band base station antenna. Price is
$35.00 each plus $3.00 for UPS shipping in the
continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to our
Scanner Distribution Center™ Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax I.D. number. Written purchase orders are accep-
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availability, accept-
ance 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 back-
order automatically unless CE is instructed dif-
ferently. Minimum prepaid order $35.00. Minimum
purchase order $200.00. 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 witha $20.00 surcharge for special handling
in addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. NoCOD’s please. Non-
certified and foreign checks require bankclearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
If you have a Visa or Master Card, you may call
and place a credit card order. Order toll-free in
the U.S. Dial 800-521-4414. In Canada, order
toll-free by calling 800-265-4828. Telex anytime
810-2283-2422. 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”
t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
} Regency is afederally registered trademark of Regency
Electronics Inc.

AD #092683

Copyright ©1983 Communications Electronics

OrderToll Free...call

1-800-521-4414

4l COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Phoenix (I Box 1002 O Ann Arbor, Michigan48106 US A
Calltoll-free 800-521-4414 oroutside U.S.A. 313-973-8888
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ON THE COVER

When you think about the products
in the various different categories of
electronic products—be they video,
audio, broadcast, or what have
you—there are always some that
shine above the rest. The reason
why they are thought of as superior
may be due to a sophisticated de-
sign, the use of state-of-the-art tech-
nology, better reliability or accuracy,
or any one of a number of similar
reasons. The same holds true, of
course, for test instruments. This
month we bring you a special look at
the ultimate in sophisticated or un-
usual test instruments. The story
begins on page 59.

TV SOUND CONVERTER

. -

@ @

o OO

FEW PEOPLE REALIZE that the quality of your
TV sound is limited only by the quality of your
TV’s audio section. Unfortunately, the quality of
the audio in an average set is just not very good.
But there is somethng you can do about it—
build the TV sound converter and get audio
quality you never thought possible from your
TV. The story starts on page 45.

COMING NEXT MONTH

On Sale November 17

® Video Color Processor. An ac-
cessory you can build for your
home-video system.

o Digital TV. A look at this fascinat-
ing new technology.

® Designing Analog Circuits. An-
other installment in our back-to-
school series.

® And lots more!

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications,Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
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$17.97. Other countries, $22.47 (cash orders only, payabie in
U.S.A. currency). Single copies $1.50. © 1983 by Gernsback
Publications, Inc. All rights reserved. Printed in U.S.A.

Subscription Service: Mail all subscription orders,
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delivered copies (Form 3579) to Radio-Electronics Subscrip-
tion Service, Box 2520, Boulder, CO 80322.

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

As a service to readers, Radio-Electronics publishes availabte plans or information relating to newsweorthy 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 frem plans or information published in this magazine.
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

HI-FI VHS

The 10 Japanese manufacturers of VHS videocassette recorders have agreed on specs for a
helical-scan audio track to compete with Beta Hi-Fi. The major point of disagreement had
been on noise-reduction systems, and the one finally selected is a newly developed one which
is said to most closely resemble dbx. The Hi-Fi VHS system uses a process called “depth
multiplex recording” and uses a supplementary pair of audio heads, unlike Beta Hi-Fi, which
uses the video heads to pick up an FM signal that is multiplexed into the video information. In
the VHS version, FM audio signals (on a 1.3 MHz carrier for the left, 1.7 MHz for the right) are
recorded on the tape by the rotary heads, and then the video material is recorded over the
audio signal on the same portion of the tape, but closer to the surface of the magnetic material.
The announced specs of Hi-Fi VHS are similar to the previously announced ones of Beta Hi-
Fi—80-dB dynamic range, frequency response of 20-20,000 Hz, distortion 0.3%, wow and
flutter virtually nonexistent.

To preserve compatibility, the longitudinal audio track will be maintained. That track in some
machines, including the new VHS Hi-Fi models, is already a stereo track, so the new units to
be available here in early to mid-1984 will be capable of having four separate audio tracks as
well as two stereo audio track systems. Quad VCR, anyone?

BACKTALKING
VCR

Look for a VCR that talks to you among next year’s introductions. A feminine synthesized
voice will remind you to insert the cassette, warn you if the safety tab has been removed on the
cassette you want to record, summarize the date and time for which your machine is
programmed, tell you if you've goofed when you set the timer for two cverlapping programs—
and praise you when you've done everything right. It's already been introduced in Japan by
Sony, and is on the way across the pond, we're afraid.

TV STEREO
SOUND

The FCC has finally opened its long-anticipated proceeding that will end with the authorization
of multi-channel sound for television, including stereo. In line with its current laissez-faire
policies, the Commission proposed merely to remove all restrictions on the use of the aural
subcarriers in the TV broadcast band, permitting stations to use them for virtually any
purpose, paralleling a recent similar “deregulation” of FM station subcarriers. The FCC also
proposed to widen TV's aural track from 75 to 120 kHz and increase permissible modulation
from 25 to 75 kHz.

Mindful of the stalemate that followed the FCC’s ruling on AM stereo, which established no
standards, the broadcasting, set-manufacturing, and cable-TV industries have continued
testing of three proposed multi-channel TV sound systems through a special industry-wide
EIA committee, with the hope that the recommended system will become the de facto
standard for stereo sound broadcasting.

The tests of multichannel sound systems developed by Electronics Industry of Japan,
Telesonics Corp., and Zenith Radio Co. were nearing completion at press time, and the
committee’s chairman, Thomas Keller of the National Association of Broadcasters said all of
the systems tested well and all were “superior in quality to FM radio.” He also minimized the
chances that any problems might be experienced by cable TV systems in connection with ste-
reophonic TV sound.

Each of the three systems permits the broadcasting of stereophonic sound along with
another channel of audio, so that a station or network might broadcast a simultaneous
translation of the audio into another language without sacrificing stereo on the English-
language soundtrack.

TV set makers, meanwhile, were preparing for the advent of stereo by developing circuits for
all three proposed systems. It is believed that the earliest the FCC could finalize its ruling
legitimizing multi-channel TV sound would be in February 1984—and it could take much
longer if there are any legal complications. Multi-channel broadcasting could start within a few
months and TV sets could be tooled, manufactured and on sale about five months after the
FCC acts—meaning that stereo TV receivers could be on the market in the summer of 1984.

With a stereo-audio track and a supplementary sound channel available, it's anly a matter of
time before somebody adds a subsubcarrier to the supplementary channel. Quad TV, any-
one? R-E
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New Zealanders discovered that sleeping under sheep’s wool induced sleep.

The story we are about to tell you may
seem rather incredible. And indeed it is. But
if you'll have an open mind, what you will
learn may indeed change your life.

There is a new product manufactured in
New Zealand that is selling very well. It's call-
ed the Woolrest—a bed pad made of thick
wool. You simply place it over your mattress
and then cover it with your bottom sheet as
you normally do when you make your bed.

SLEEP INDUCING

Sheep’s wool has always had an outstan-
ding reputation for keeping you warm in
winter and cool in summer. That is why wool
seat covers are so popular. But wool has
another property known by New Zealanders
for many years. Namely—wool induces sleep.

In New Zealand, for example, a way to cure
insomnia was to cover yourself with a sheep-
skin rug. For some very unscientific reason,
the hypnotic quality of the wool encouraged
sleep. Counting sheep was another techni-
gue that was often recommended. But it was
the development of the Woolrest bed pad that
suddenly turned an old wive's tale into fact.

DIFFERENT EXPERIENCE

Sleeping on a Woolrest is a different sleep-
ing experience. Whether you sleep on a hard
or soft mattress, the Woolrest apparently
radiates a feeling of comfort and relaxation
from the wool fibers which mold, massage,
and conform to your entire body.

Scientific tests conducted by Dr. Peter
Dickson of Ohio State University proved that
the Woolrest pad indeed helped induce
sleep. Testimonials from people who owned
them clearly demonstrated that Woolrest not
only induced sleep but also provided great
relief for backaches, arthritis, and rheumatism.
Its natural fibers tend to alleviate the pain and
pressure caused by these illnesses and thus
make sleep come easier and deeper.

Frank Thornton, a Seattle Washington den-
tal technician, had trouble sleeping for six
years. He purchased a Woolrest pad and has

been able to sleep through the entire night
practically every night. According to Thorn-
ton, “‘I felt a sensation of buoyancy from the
Woolrest. | have read in literature that a per-
son sleeps more restfully with natural fibers
surrounding their body.” Thornton has
already purchased seven Woolrest pads for
his entire family.

There are hundreds of other testimonials
we could mention from the thousands who
have purchased them, but one thing is clear.
Using a Woolrest pad you know that the rest
of your life will be spent sleeping comfortably,
with a minimum amount of sleeplessness.
Certainly, there will be nights when it will be
difficult to go to sieep. But with the Woolrest
those nights will be fewer, shorter and without
the tradeoff of taking sleep-inducing drugs.

WARM IN WINTER
In the winter the Woolrest holds your body
heat and thus keeps you warmer. You'd ex-
pect that. But in summer it keeps you cooler
through a process of moisture absorption by
absorbing up to one-third of its weight in
moisture to keep your body cool and dry.

Will the Woolrest work for you? We're will-
ing to prove it with no risk on your part. Order
one for a 45-day sleep test. When you receive
it, closely examine the surface. Feel the thick
pure woven pile of natural New Zealand wool.
Place it on your bed and then cover the pad
with your regular bottom bed sheet—either
fitted or plain.

JUST A FEW DAYS

That night go to sleep on it. But don't judge
the effectiveness until you've slept on it for
at least a full month. You should actually
notice the difference in just a few days, but
after a month you'll turn from being skeptical
like we were, t0 a real enthusiastic believer.
If not, we'll understand. After all it may not
work for everybody. Just return it within the
45-day sleep trial and you'll receive a prompt
and courteous refund including the $4
delivery charge. The Woolrest washes easily

www americanradiohistory com

We may have found
a way to improve
your sleep forever.

in your washing machine and has a limited
five-year warranty. Complete instructions
come with each pad. Sleep on a Woolrest and
experience what we mean at no risk or obliga-
tion. Order one, today.

To order, credit card holders call toll free
and ask for product by number below or send
check plus $4 delivery for each pad ordered.

Twin Size (0025RA) . . .. ... $129
Full Size (0026RA) .. ... ... .. . .. 179
Queen Size (0027RA) . . ... .. .209
King Size (0028RA) . ... .. .. .. ... 269

The New Zealand wool used exclusively in
the Woolrest could be a major reason for its
effectiveness. Here's why.

Most sheep are raised in countries where
temperature extremes cause their wool fibers
to become brittle, rigid and often cracked at
the ends. In Australia sheep are often raised
in the dusty outback where temperature and
rainfall can vary greatly.

In New Zealand however, the sheep enjoy
a year-round temperate climate and graze in
fush green pastures. Their wool fibers are
thick and vibrant with good shape retention .

NEW ZEALAND WOOL

The Woolrest uses only the best New
Zealand wool. The fibers are actually woven
onto a pure wool blanket base and thoroughly
washed and tufted.

We have mentioned the importance of New
Zealand wool for good reason. Just as there
are several grades of sheepskin seat covers,
we suspect eventually there will be several
grades of wool bed pads. None will ever com-
pare to the wool used in the Woolrest.

O
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One JS&A Plaza
Northbrook, llinois 60062
CALL TOLL FREE 800 323-6400

IL residents add 6% sales tax. ©JS&A Group, Inc. 1983
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Electricity plus gas
in experimental car

A new “hybrid” car with both an
electric motor and a gasoline en-
gine has been developed by Gen-
eral Electric for the U.S. Depart-
ment of Energy. The new propul-
sion system gives the experimen-
tal vehicle the fuel savings of an
electric for around-town driving,
while eliminating the electric’'s ma-
jor drawback—its limited driving
range. It uses batteries for short-
range driving, and can make
long—even cross-country—trips
with the gas engine.

The electric motor is powered by
ten 12-volt lead-acid batteries that
weigh a total of 750 Ibs. The battery
may be recharged by the gasoline
engine or by wall-plug electricity.
The car is also equipped with a
regenerative braking system that
feeds recharge energy to the bat-
teries when the brakes are applied.

The 40-HP electric motor and
the 80-HP gas engine operate sep-
arately or in paraliel. Electricity is
used for speeds up to 40 mph, and
gas for highway driving.

The Hybrid Test Vehicle was built
by a team of automotive and tech-
nology firms headed by scientists
and engineers of the GE Research
and Development Center, Sche-
nectady, NY. GE developed and

A LOOK UNDER THE HOOD of the experimental “hybrid” electric-gs vehicle

built the car’s 40-horsepower elec-
tric motor, the electronic controls
for the motor, and the microcompu-
ter that controls the entire hybrid
system, monitors the battery’s
state-of-charge and a variety of
other parameters, and decides
when to switch on the electric
motor, the gasoline engine, or both.

The total cost of the develop-
ment effort—including the efforts
of various subcontractors—was
$10 million.

Videodisc owners
are using their discs

A survey conducted by RCA in-
dicates that the average videodisc
owner uses his player 8.5 hours
every week, and watches his favo-
rite programs repeatedly. House-
holds with children use their play-
ers 10.3 hours a week on the
average.

Cable TV does not appearto be
a competitor—videodisc owners
who subscribe to Home Box Office
use their players 8.8 hours a week.
(Persons who use two services
apparently watch more video than
the average.) That also seems to
apply to VCR owners, who use
their videodisc players an average
of 7.9 hours a week.

The survey also discovered that

developed by General Electric for the Department of Energy shows its stack of
lead-acid batteries. Running on electricity for in-town driving, and on gas for
the road, it combines the economy and anti-pollution advantages of electric
vehicles with the long-range driving advantage of the gasoline engine car.

about 80 percent of videodisc own-
ers who also subscribe to cable TV
were already on cable when they
bought their videodisc players.

Ku-band satellites for
direct home broadcast

Contracts are being let for a fully
developed Direct Broadcast Sat-
ellite (DBS) system that will cover
the United States with four operat-
ing sateliites and two in-orbit
spares. Larry Yermak, Director of
satellite programs at RCA Astro-
Electronics in Princeton, NJ, told a
ku-band satellite communications
conference at Washington, DC.
that the system is being designed
for General Telephone & Electron-
ics (GTE) and its GSTAR program.

Each of the four satellites, trans-
mitting in the 14/12 GHz band, will
transmit data, voice, and images,
to the 48 continental United States
on 16 channels by shaped beam.
Alaska and Hawaii will be covered
by spot beams.

New component series
tailored for customer

Six “firsts” are claimed by the
manufacturer of a remote-
controlled tuner designed to match
components in a product series tai-
lored to individual consumer
needs. The firsts are in a high-
technology microcomputer-
controiled FM frequency syn-
thesizer in the B261 tuner by Re-
vox of Switzerland.

To suit the individual purchaser,
the Revox retailer will program the
frequency and call letters for each
of the tuner's 20-station presets.
He will also program into the tun-
er's memory each of four modes
(stereo, high blend, mono, and
muting). All programmed controls
will then be covered with a tinted
plexiglass shield to protect the pro-
grammed settings.

Other firsts include tuning in
12.5-kHz increments, an alpha-
numeric liquid-crystal display with
seven numbers for station fre-
quency, and four letters or num-
bers for station name; memory
locations for up to 20 FM station
frequencies, with corresponding
station identification; direct auto-
matic memory scan through the 20
stations, or scan via remote con-

trol; optional second antenna in-
put, with potential to assign the de-
sired antenna to any station fre-
quency, and a 400-Hz calibration
oscillator that permits precise level
setting of a connected tape re-
corder. Expanded use of micropro-
cessors makes possible an in-
frared remote-control system that
covers all switching and control
functions of the tuner.

The B261 is engineered to
match Revox's new B257 inte-
grated amplifier. The optional re-
mote control will operate the B261
and the B251 individually, and
(with adapters) two turntables, a
cassette recorder, and an open
reel deck not in the B200 series.
The manufacturer’s suggested re-
tail price is $1,500.

New AM stereo tuners
play all four systems

Two manufacturers have de-
signed AM-stereo tuners that can
receive any one of the four sys-
tems currently in use under the
FCC’s “let the market decide”
approach to AM stereo.

The system developed by the
Japanese company Sansui actual-
ly senses which of the four stereo
systems is being used by the sta-
tion to which it is tuned, and im-
mediately starts decoding it.

Sansui is developing two types
of tuners. One is a car radio, which
the company says will be available
at a price of around $200. The
other, an AM/FM/stereo tabletop
tuner, is expected to sell for $410.
Both are based on a multisystem
IC that Sansui says it may make
available to other manufacturers.

The other manufacturer, Sony,
is expected to have a tuner avail-
able shortly. A portable AM/FM
stereo type, its price will be around
$90. The Sony model uses a
switch to select the competing
systems—one position for Kahn
AM-stereo, a second position for
Magnavox, Motorola and Harris.

The new multisystem tuners are
expected to speed up the adoption
of AM stereo, since many potential
customers now hesitate to buy a
tuner that would not be able to re-
ceive some of the important sta-
tions that may go over to AM stereo
in the future. Stations will also be

continued on page 8

www americanradiohietory com




TE}

2213/2215/2235

DUAL TRACE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

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

Tek has expanded its
best-selling 2200 scope line
up to 100 MHz. And brought
it all as close as your
phone. Tek’s revolutionary,
reduced-component architec-
ture brings unprecedented
guality, reliability and afford-
apility to the 60 MHz 2213

and 2215, and now, the

100 MHz 2235.

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

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

e

b
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New lower price!
100 MHz 2235

2213 2215 2235
Bandwidth 60 MHz 60 MHz 100 MHz
No. of Channels 2 2 2 + Trigger View
Alternate Sweep — Yes Yes
Vert/Trig B/W Limit — - Yes— 20 MHz
Single Sweep — — Yes
Accuracy: Vert/Horz 3% 3% 2%
Delay Jitter 1:5,000 1:10,000 1:20,000
Trigger'g Sensitivity 0.4 divat2 MHz 0.4 div at 2 MHz 0.3 div at 10 MHz
Input R-C 1MQ —30pt 1M —30pf TMQ —20pf
Variable Holdoff 4:1 4:1 10:1
Price $1200t $1450t 340884 Now $1650 T

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

Order toll free:
1-800-426-2200,
Extension 61.

In Oregon call collect:
(503) 627-9000, Ext. 61.

“Price FO B. Beaverton, OR.

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

Copyright ©1983, Tektronix, Inc. All rights reserved TTA-407-1
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continued from page 6

more ready to convert, if they know
that listeners will be able to receive
them, no matter which system they
adopt.

The systems, however, are
competing fiercely to become the
“accepted”’ one. At the time of writ-
ing, Harris appeared to be the
leader, claiming to be equipping 15
to 20 stations a month. The Kahn
system has more than 30 stations
on the air, Motorola six, and Mag-
navox 3.

First-run films
to be transmitted
while subscriber sleeps

In a program already in use ex-
perimentally, subscribers to a ser-
vice known as TeleFirst will be able
to receive first-run films transmit-
ted by local broadcast stations di-
rect to their home videocasette
recorders.

TeleFirst, an electronic service
from ABC, transmits during the
early morning, usually between 3
and 5 A.M. (very few ABC stations
broadcast 24 hours a day). Accord-
ing to an ABC official “You set your
VCR before you go to bed, and
when you wake up you will have a
brand-new first-run film ready for
you on your cassette.

The film will not be ready for non-
subscribers to the TeleFirst ser-
vice—it is in scrambled form. All
subscribers receive a decoder, for
afee expected to run about $25 per
month. That decoder attaches to
the viewer's recorder and makes
the recordings viewable.

Commercial service will begin
early in 1984, with WLS, the ABC
affiliate in Chicago, as the first sta-
tion to transmit the films.

EIA debates system for
multichannel TV sound

The Electronic Industries Asso-
ciation (Consumer Electronics
Group) reported in August that the
EIA Multichannel Sound Commit-
tee was completing the testing
phase, leading to a vote on what
system of multichannel TV sound
to recommend to the FCC.

Testing the three proposed
transmission systems at Mat-
sushita had been finished, and
testing the four proposed com-
panding systems was practically
completed. A combined transmis-

sion-companding test, scheduled
for this past September, would
complete the technical record.

It was expected that a complete
report and industry recommenda-
tion for a single transmission and
companding system would be
ready to present by mid-Decem-
ber, to meet the FCC’s schedules
for decision making.

New information system
keeps motorists updated

Blaupunkt reports that as of last
August its Automatic Radio Infor-
mation (ARI) service was covering
the New York metropolitan area
with four widely separated FM sta-
tions, and began serving Connecti-
cut and Philadelphia during Sep-
tember. ARl is Blaupunkt's subcar-
rier technology that enables se-
lected FM radio stations to provide
motorists with timely traffic bul-
letins for specific “travel zones”
within a metropolitan area.

Blaupunkt also announced that
it has added to its line an adaptor,
the ARI-A, which can convert any
“ARI-capable” FM receiver into a
functioning ARI-receiving instru-
ment. (All Blaupunkt radios now
being imported are ARI-capable.)
The adaptor plugs into the back of
the ARIl-capable electronically
tuned unit and provides pushbut-
ton “travel-zone” selection. When
the zone is selected, the radio will
scan to the station for that zone,
ignoring all other stations.

“Amorphous metal” for
future transformers?

A new kind of core material,
“amorphous metal,” has the poten-
tial of eliminating more than a half-
billion dollars a year energy waste
in power transformers, say Gener-
al Electric scientists. G. E. is now
engaged—with the support of
electric power organizations—in a
$6.6 million program designed to
make that core material commer-
cially practical.

Amorphous metal is a funda-
mentally new kind of material, in
which the orderly, crystalline atom-
ic structure of metals and alloys is
totally absent. The material’s
atoms and molecules are arranged
randomly—much as they are in

glass. (The material is also known
as “glassy metal” or “metallic
glass.”)

The amorphous composition is
much easier to magnetize than
materials now used for transformer
cores; thus core losses are re-
duced (by about 70 percent) result-
ing in great savings.

Amorphous metal is made by ul-
tra-fast cooling. The molten iron-
based alloy (at about 2,300° F) is
squirted onto a cool (60° F) rapidly
spinning wheel, where it hardens
in about a thousandth of a second
into a thin (.001-inch) ribbon. The
ultra-fast action freezes the mate-
rial before it has time to assume the
ordered structure of metals.

The present program is aimed at
accelerating the commercializa-
tion of transformers with those
cores. Some major manufacturing
challenges will have to be met be-
fore they can be mass-produced at
low cost.

Meanwhile G.E. has produced
25 “pre-prototype” transformers,
which are beinginstalled in key util-
ity systems as part of a long-time
evaluation program. Within the
next 39 months 1,000 25 KVA
transformers will be delivered for
field testing by sponsoring utilities.

New European satellite
studies future physics

The European space satellite,
EXQOSTAT, is ready to commence
its task after a series of calibration
maneuvers to fix its position in
space, Marconi Space & Defense
Systems reported in July. The
long-term pointing accuracies, ac-
cording to Marconi, who built the
attitude control system, are around
1.5 arc second rms, which is about
twice the accuracy capability of the
observing instruments on board.

The satellite will now observe
pulsars, supernovas, quasi-steliar
bodies, and collapsed stars in the
attempt to learn more about the
laws of physics that apply under
the strange conditions found in
those celestial objects.

The precise timing of the launch,
EXOSAT's ability to modify its own
orbit, plus the low gas consump-
tion rate of the attitude-control sys-
tem, gives reason to hope that the
satellite’s useful life can be ex-
tended well beyond the planned
two-year mission. R-E
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Amazing new solid-

state oscilloscope...
fits in the palm of your hand

CRT oscilloscopes just became

obsolete! The revolutionary new solid-state digital
LED Pocket-O-Scope does it all, in a4-ounce package you
can put in your pocket.
Easy to use. Ideal for the hobbyist or the technician. The
Pocket-O-Scope is 100% solid-state, focus and brightness
on the 210 point, high-intensity illuminated screen are elec-
tronically self-controlled. The trace is a/ways in sharp
focus. Zero and sweep positions are maintained automati-
cally. Zero-reference, or cross-over line is always centered
for full trace minimum on the screen. Automatic internal
circuitry always assures a properly positioned wave form.
4 solid-state controls do it all. The only knobs on the
Pocket-O-Scope are for positive and negative sensitivity
and for coarse and fine synchronization of the frequency
of the incoming signal. The easiest to use, full capability
scope available!
Years in development. The Pocket-O-Scope is the culmina-
tion of years of development in high technology, micro-
electronic components and digital design.
Features: All solid-state, digital design ® Hand-held or
bench operation ® High resolution 210 point, 1.5” square
display ® Battery or A/C operation with adapter ® Factory
calibrated — never requires recalibration ® Full function,
single trace capability plus 2 channel dual trace and signal
. inverter ¢ Full
overload protec-
tion to prevent
damage to scope
¢ Automatic
zero voltage
centering ®
Automatic free
run or locked
image ® Auto-
matic full hor-
izontal sweep
circuit e
External
input/output
for add-on
capability

peewuanh

Tiaaat

5 Megahertz
bandwidth
Sensitivity —
vertical,
10MV e
Accuracy
+ 3% on
wave forms —
sweep linearity +
5% ® Time base
— .1 microseconds
to .5 seconds

Patent Pending

Specifications:

® Vertical gain — 0 to 120 volts ® Continous free run to
locked image response ® Power supply 9VDC —dual polarity
Controls: Single or dual trace ® On-off, battery-A/C
Sensitivity; separate pos. & neg. controls ® Sync C & Sync
F controls

Limited, 90-day warranty

No risk introductory offer. The revolutionary Pocket-O-
Scope is a development of Calvert Instruments, Inc., for
25 years a manufacturer of electrical equipment. As an
introductory offer for a limited time only, you can buy the
Pocket-O-Scope including a carrying case, A/C adapter, 3
standard “grabber” probes and 2 high voltage probes for
only $249.95, a $321 value. If you act now, you will also
receive FREE Calvert’s 200-page Comprehensive Oscillo-
scope Training Manual, a $15.95 value!
Put your Pocket-O-Scope to the test for
two weeks. And if you
decide, for any
reason, that the
Pocket-O-Scope
is not for you,
return it within
the 14-day trial
period for a prompt
refund. The training
manual will still be
yours to keep.

Mail this coupon today, or call toll-free* while
the introductory offer is still in effect.

= @ Galverl
I Instruments. Inc.
19851 Ingersoll Dr., Cleveland OH 44116 ¢ 216-356-2155

Please send me:
Pocket-O-Scope(s), including carrying case, A/C adapter, standard and high

(number) vOltage probes, and FREE training manual. (Batteries not inctuded) all for
$249.95 plus $5 for postage and insurance. Ohio residents add 6.5% sales tax.
—— Pocket-O-Scope only with standard probes: $179.95 plus $5 postage.
Ohio Residents add 6.5% sales 1ax.

[] My check is enclosed.
Please charge the credit card account checked below. (Fill in all account number
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|
|
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|
|

digits of the one credit card you wish to use.) RE- 1183 =
|
|
|
|
|
|
|
|
|
d
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Expiration Interbank

Date _ No.
(MasterCard only)

Full signature.

Name_

(please print)

Address. Apt

City

|
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|
|
|
|
|
|
I [] MasterCard Lvisa
|
|
|
|
|
|
|
|
|

State Zip

*CALL TOLL-FREE 800-835-22d46 EXT. 118 to order by phone, request

further information or to inquire about becoming a distributor.
In Kansas, call 800-362-2421 Ext. 118. Allow 6-8 weeks for delivery.

CIRCLE 7 ON FREE INFORMATION CARD
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

DBS SERVICE IN
1984

Satellite Television Corp. has advanced its Direct Broadcasting Satellite timetable, and now
intends to begin a five-channel pay-TV service in fall 1984—nearly two years ahead of the
original plan. STC's first DBS transmissions will be available only in the northeast US and will
be sent via a new Satellite Business Systems bird. SBS (partly owned by STC's parent
company, Comsat) will modify the SBS-4 satellite now under construction to permit signals
from five transponders to be concentrated in the densely populated northeastern US. STC
expects that dishes as small as two-feet in diameter can be used for its DBS feeds.

NBC
TRANSMISSIONS

The NBC television network is also going aloft on a specially modified Satellite Business
System Ku-band bird, starting January 2. Comsat General Corp. will actually manage the
service, which calls for a satellite communications system that will initially distribute program-
ming to 24 NBC affiliate stations. The contract is seen as the first step toward a 10-year
agreement by which Comsat will provide satellite network distribution to all NBC affiliates in
the US. The space segment of the NBC transmission will travel on SBS Ku-band satellites,
althoughin the future the service will be moved to RCA Americom birds operating at the same
frequency.

U.S. GETS 8 DBS
SLOTS

The western hemisphere satellite conference has sorted out orbital assignments for Direct
Broadcasting Satellite service (12 GHz band), and the US has received eight positions with
authority to transmit 32 channels from each slot. The assignments are at 175°, 166°, 157°, 148°,
119°, 110°, 101°, and 61.5° (all west longitude). The US delegation to the 23-nation Regional
Administrative Radio Conference (RARC) had hoped to obtain enough slots to provide
service to four areas within the continental US, roughly corresponding to time zones. As it
turned out, each orbital position will reach half the US—although the official government
statement on the matter is that new technical advances make it feasible for each DBS bird to
cover that large a territory. Under the new international agreement, Alaska, Hawaii, Puerto
Rico, and the Virgin Islands will be served by spot beams from the US orbital positions.

One major setback for the US negotiating team at RARC was the adoption of a value of
—107 dB (watts-per-square-meter) for power flux-density. The US had wanted a value of
—105 dB. A high-power flux density is desired for the use of small, cheap receivers that are
planned by most DBS operators. The higher power level may also be needed to offer the
enhanced services such as high-definition television.

AUDIO BURSTS

Nippon Television Network has revealed preliminary findings from its test of audio-accom-
panied vertical-btanking-interval teletext. The NTV system sends music as coded digital
signals—notes that can be compressed into 0.001 to 0.005 seconds. The ongoing NTV test
has sent musical performances as long as one and a half minutes (2000 bytes transmitted in
one second). Data received by the teletext decoder is stored and then played back using a
microprocessor that controls the number of sound-source oscillators; those oscillators can
generate the sound of six instruments or up to 11 voice parts. NTV expects the integrated
audio device would be offered for barely $25 above the price of non-audio teletext decoders
—although commercial introduction is still several years away.

TELETEXT NEWS
BITS

RADIO-ELECTRONICS

KSL-TV Channel 5 in Salt Lake City will become the second U.S. TV station to launch a
commercial teletext service using World System Teletext format (based on the British format).
Zenith will build teletext decoders, to be sold for about $300 each to TV set owners in the Salt
Lake City area.

Rockwell International has teamed up with Norpak, a leading Canadian teletext/videotex
equipment maker. Jointly, the two companies want to accelerate an IC production schedule
that could make it possible that NABTS/NAPLPS format decoders-receivers could be buiit for
as little as $500 by late 1984. The so-called “North American” standard has so far eluded
efforts to build fairly low-cost hardware—and the involvement of Rockwell is seen as a positive
sign to bring costs down. R-E
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performance
by design

Compact, Rugged and Affordable

To design the impact resistant case that
protects these DMM’s, BBC relied on the

' industrial design skills of the Porsche
Design Studios.

Folding Meters are Better

Not all multimeters fold. There’s a
reason. While other manufacturers were
busy copying each others designs, BBC
looked at where portable meters were

used and how they could be improved. : BT When open, the display angle is easily
adjustable. When closed, the display

The result is a unique approach. Folding

meters with large displays (18 mm LCDs) and the controls are protected, and the

and adjustable viewing angles. Now you | meters turn off automatically.

can have high performance in a meter | Competitive pricing is another feature of

that excels in the field and on the bench. BBC meters. Prices start at $193.00.
Available Locally

Hands Free vs Handheld

In multimeters “hands free” is BBC meters are available throughout the
significantly better than “handheld.” You U.S. If your instrumentation supplier
need three hands to operate the typical doesn’t carry BBC yet, we’ll gladly tell
“handheld” meter in the field. One for you who does. Call toll free:

the meter and two for the probes. BBC’s  SHimeir i , . 1-800-821-6327
folding design lets youuse aneckstrap o i oo (In CO, 303-469-5231)
for the meter. This frees your hands for M"m - BBC-METRAWATT/GOERZ
the probes. BBC's track record of expertise in 6901 W. 117th Avenue

On the bench, the large, adjustable precision engineering spans eight Broomfield, CO 80020, Telex 45-4540
displays pay off. It's a sensible design decades. All our meters are built to Engineering Exceilence in Test and Measurement
that lets you make measurements faster  [0ugh VDE and DIN safety standards.
and more easily. The 3V2-digit DMM's feature 0.1% basic
dc accuracy and externally accessible ‘ BBC -
fuses for overload protection. METRAWATT.
CIRCLE 60 ON FREE INFORMATION CARD
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VIDEOGAMES

Staying power

DANNY GOODMAN

RADIO-ELECTRONICS

AS WE WERE THUMBING THROUGH OUR
archive files on videogame software, we
came upon a series of videogame-car-
tridge bestseller lists. For the most part
those lists are based on telephone polls to
dealers and distributors around the coun-
try to see each month which cartridges are
doing best. Examining the results pub-
lished in the first six months of 1983, it
was interesting to see which games had
the staying power to survive the whims of
the cartridge-buying public.

The most noticeable fact is that it is the
same cartridge producers who show up on
the list month after month; Activision,
Atari, Coleco, and Parker Brothers. made
the top ten every month. Next come those
publishers who appear frequently
—Imagic and Mattel. Beyond that, only
CBS Games ever broke into the elite club
for two months, each time with a different
cartridge.

For that six-month period, Coleco was
the winner with the highest number of
mentions in the top ten: 17, including both
Colecovision and 2600 titles. Activision
and Atari were tied for second place with
14 each. The rest straggled in: Parker

1848
n 18:u9

ALTiiEiION
FIG. 1

FiG. 4

Brothers with 6, Imagic with 4, Mattel
with 3, and CBS with 2.

What is probably much more impor-
tant, however, is that of the sixty possible
top-ten slots over the period, very few
titles managed to carry over for more than
two months at a time. In fact, only five
titles—Pitfall, Frogger, River Raid, Ms.
Pac-Man (see Figs. 1-4), and Donkey
Kong (for the 2600)—made the list for
four or more months. It seems then, that
cartridges with staying power are ex-
tremely rare, especially when you consid-
er the hundreds of cartridges available
today.

Much more typically, a good title will
gather all kinds of support for a month or
two after its introduction, and then disap-
pear into the background. For example,
the celebrated E.T. cartridge surfaced in
the January list in 7th place. The follow-
ing month it inched up to 6th. But by
March it was gone. Mouse Trap for Col-
ecovision zoomed instantly to 3rd place in
February, only to never be seen on the list
again. Even the Activision name doesn’t
guarantee a long-term winner. Sea Quest
hit the charts in April in 8th place, but that
was about it.

The strongest influence on whether a
cartridge becomes a long-time hit or just a
shot in the dark, we believe, is word of
mouth. Few home videogame players are
isolated from other players of the same
console—in fact most games are bought
because the buyer has played someone
else’s initially. That informal but powerful
grapevine carries over to the purchase of
cartridges later on. When a new cartridge
hits the stores, a good number of “pi-
oneers” venture out and buy it if the word-
ing on the box looks intriguing.
Thereafter, a good game’s reputation will
spread like wildfire. An outstanding game
will keep that fire burning for many
months as more and more players decide
that they must have it.

Undeniably, those top-selling games
are good-playing games. There is no se-
cret formula. Interesting graphics, inno-
vative sound, and novel and ever-
challenging game play—those are the
basics of cartridge staying power.

Imagic’s Ice Trek for
Intellivision

"
.

. &
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There aren’t many videogame car-
tridges that take on the guise of a Norse
saga. One exception to that is Ice Trek

continued on page 14
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FREQUENCY COUNTERS to 1.3 GHZ

By OPTOelectronics inc. Ft. Lauderdale, Florida

EST. 1974

MODEL K-7000-AC 10 Hz to 550 MHz counter. 50 Ohm & 1 Megohm in-
puts via BNC type connectors on rear panel. This mode! is available
in optional kit form.

#K-7000-AC counter assembled 115VAC/12VDC ... ... .. $150.
#K-7000-ACK counterkitform ... ... .. .. ... ... .. ... . ... 120.
#Ni-Cad-70S internal Ni-Cad batterypack.............. ... 25.

MODEL LFM:1110 Low frequency multiplier. A frequency counter
accessory enabling tone frequencies to be counted faster and more

accurately. Has low pass filter for off-the-air. Tone-squelch
measurements. BNC input/output.
#LFM:1110 115VACH2VDC 2. wis’s . mme s ovpam < hdod oo s $150.

MODEL 7010-S 10 Hz to 600 MHz counter. 50 Ohm & 1 megohm inputs
via BNC type connectors on rear panel. =1 PPM TCXO standard
+0.1 PPM TCXO time base optional for greater accuracy. 10 mV
average sensitivity. Very compact 6 1/2 digit counter: Size 2” H x 4”
Wx5"D,1Ib.

#7010-S 600 MHz counter 115V AC/12VDC .. ... .. .. $235.
#TCXO-80 +0.1PPMTCXOtimebase ................. 75.
#Ni-Cad-76 Internal Ni-Cad BatteryPack ................ 25.

MODELS 8007-S, 8010-S, 8013-S Deluxe series with frequency ranges
of 10 Hz to 700 MHz, 1 GHz and 1.3 GHz. Standard features include:
external clock input/output, excelient sensitivity, sealed +1 PPM 10
MHz TCXO time base, 4 gate times, 9 digit resolution to 175 MHz,
front panei power jack for optional Broadband Preamp accessory,
115 V AC or 12 V DC operation, high quality compact construction
housed in rugged aluminum cabinet. Optional features: internal Ni-
Cad rechargeable battery operation, precision 0.1 PPM TCXO or
+0.05 PPM proportional oven (OCXO) time base. All time base
oscillators, including the standard TCXO, have 10 turn calibration ad-
justment accessible from rear panel. Size 3" H x 7 1/2” W x 6 1/2 D.
2 3/4 Ibs.

#8007-S 700 MHz counter . ... ... ... ... ... ..., $350.
#8010-S 1GHzcounter ... ... . ... ... ... ... 425,
#8013-S 1.3GHzcounter . . .......... . ... ... ... 495,
OPTIONS:

#TCX0-80 +0.1PPMTCXOtimebase ................. 75.
#0OCX0-80 =+ 0.05 PPM (prop. oven) OCXO time base ... .. .. 125.
#Ni-Cad-86 Internal Ni-Cad batterypack. ... ............. 60.

MODEL AP-8015-A Broadband Preamp with 25 dB nominal gain from
1 MHz to 1 GHz, 10 dB gain at 1.3 GHz. Noise Figure fess than 5.5 dB.
supplied with AC adaptor or may be powered from power jack on
80XX-S series counters.

#AP-8015-A $195.
#TA-100 Antenna, RF pick-up telescope style with right angle elbow

and BNCconnector. . . ............. .. i $12.
* FULL YEAR GUARANTEE — ALL PRODUCTS.
——— * CERTIFIED NBS TRACEABLE CALIBRATION.
LR ¢ ALL ALUMINUM CABINETS.
| -“‘
= I MOST ITEMS SHIPPED FROM STOCK
MADE IN USA AP-3015-A - Prices/Specifications subject to change without notice or abligation.
TIME BASE AVERAGE SENSITIMITY MAX RESOLUTION
MODEL RANGE FREQ STAB-DESIGN BELOW ABOVE GATE TIMES SENSITIVITY | EXT CLOCK | METAL | PROBE
(FROM 10 Hz)i 500 MHz | 500 MHz MAX | CONTROL | INPUT/OUTPUT | CASE | POWER
42 MHz |17 MHz{60 MHz [175 MHz | FREQ JACK
15 mv (2)
K-7000-AC 550 MHz 5.24288 *£PeV-RTXO | -24 DBM N/A 1,4 SEC 10 Hz 100 Hz No No Yes No
~4 PPM-TCKO 10 mv 20mv (3)
70410-$ &0 MHz 40.0 MHz{ **=0.1 PPM-TCXO | -27 DBM [-241 DBM | .1, 1, 10 SEC 1 Hz 1 Hz 40 rz Yes No Yes No
8007-$ 700 MHz
1 PRM-TCKO @)
8040-S 1 GHz 0.0 MHz| “*0.1 PPM-TCXO 10 mv 20mv | .01..1.1.10 1 Hz 1 Hz 10 Hz Yes Yes Yes Yes
* =0.05 PPM-OCXO} -27 DBM [—21 DBM SEC
8013-S 1.3 GHz
| H H VISA - - To US and Canada Add 5% to max of
OB TO oo e v B, LOke (ST LTI
i & L 3334 cOoD FREE rLA 305-771-2050 Foreign orders add 15%
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VIDEOGAMES

continued from page 12

RADIO-ELECTRONICS

from Imagic (981 University Avenue, Los
Gatos, CA 95030), a modestly challeng-
ing and fun cartridge.

Ice Trek is a three-fold adventure of a
character called “Vali” as he wends his
way to the Ice Palace of Kalktron the Ter-
rible. The first scene has Vali skiing
across the tundra while dodging trees and
stampeding caribou. If one of the antlers
grabs Vali, he is dragged back to the edge
of the screen and loses one life. If worse
comes to worst, Vali has an axe with
which he can slay one of the caribou, but
doing so invokes the ire of the Wildlife
Goddess, who shoots an arrow at him.

If he gets by the tundra, Vali winds up
at the bank of a river loaded with floating
icebergs. Using the controller buttons and
aiming with the direction disk, you con-
trol Vali’s hook as he tries to snare pieces
of ice to build a bridge to the other side.
Unfortunately, if an iceberg rams the ex-
isting bridge, Vali loses that part of the
bridge, and probably ends up in the water,
losing one life. To defend against that Vali
has a torch with which he can melt on-
coming icebergs. That game segment will
be the most challenging for the beginner.

Finally, once Vali crosses the bridge, he
is outside the Ice Palace. From below the
palace, he must hurl torches up to several
ice blocks and villains at the top, while
they toss ice crystals down at Vali. If Vali
is successful, the Ice Palace melts as a
Wagner tune is played.

Perhaps we’ve been spoiled by Mattel’s
grandiose signalling an achievement such
as that, complete with long musical rendi-
tions and sometimes special graphic dis-
plays. We were a bit disappointed,
therefore, by the short and lifeless musical
tribute to Vali’s efforts the first time he
melted the Ice Palace. Even in the rest of
the game, the sound effects are not im-
pressive; thundering caribou hooves and a
flowing river signal the first two adven-
tures. I do, however, like the sound and
visual cffects when an iceberg starts shak-
ing the bridge before it breaks a piece of it
off.

Atari’s Jungle Hunt for
Atari 2600

With the astounding success of Activi-
sion’s Pitfall, it was only a matter of time
before someone else devised a jungle-

CIRCLE 102 ON FREE INFORMATION CARD
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based adventure with a similar feel. And
so we have Jungle Hunt from Atari (1265
Borregas Ave., Sunnyvale, CA 94086), a
multiple-scene, horizontally scrolling
game putting the human player in charge
of an on-screen alter ego. Instead of guid-
ing Pitfall Harry through an endless
jungle of treasures, we guide Sir Dudley
Dashly on his quest to rescue Lady Pen-
elope from the jungle savages. Therein
lies the main difference in how to ap-
proach the game, as we’ll see.

Jungle Hunt 1s chock full of difterent
screen action, which helps to break up the
monotony of a typical session. In the first
part, Dudley must successfully swing
along Il erratically moving vines. Next he
must swim through a river full of croco-
diles (bonus points are available for
knocking out as many crocodiles as possi-
ble, as long as his air supply holds out).
Then comes a boulder field in which big
and small boulders roll and bounce across
the screcn; Dudley must either duck or
jump to avoid being hit by one. Finally,
Dudley must jump over two spear-carry-
ing guards. If he is successful, Dudley
goes into the center of the village where
he rescues Lady Penelope.

It’s wonderful to see so many different
scenes on a 2600 cartridge. Some clever
designing went into coloring various
background elements to make them ap-
pear to be completely different in suc-
ceeding scenes. However, it is a shame
that most of the scenes appear flat, es-
pecially in comparison with David
Crane’s Pitfall from Activision.

In Jungle Hunt you are racing against a
timer of sorts that counts down possible
bonus points from the start of the round.
What takes some of the excitement out of
the game for us is that the adventure is
finite—that is, it rcaches a conclusion
when you save Lady Penelope. With plen-
ty of time left, you just restart the adven-
ture. That doesn’t seem logical to us. And
once you’ve arrived at the scene to save
Lady Penelope once, if you are like most
players you lose a great deal of incentive
to come back to the game againand try for
a higher score.

The difference between Pitfall and
Jungle Hunt, I suppose, is that in Pitfall,
the score is the thing. You are in a constant
race against the clock to try different rou-
tes to pick up more and more treasures
along the way. But in Jungle Hunt, your
attention is divided between saving Lady
Penelope and the score. In your early at-
tempts, the only thing you are going to
care about is reaching Lady Penelope.
Once you’ve done it, you’ve forgotten
that there is even a score adding up to the
top of the screen.

When you have gotten the feel of a
game one way, it’s awfully hard to shift
gears and think about it in a new light,
with new goals. If your cartridge budget
limits you to one jungle-adventure game,
then Pitfall may be a better choice. Just as
in the movies, the remakes of classics are
rarely as good as the originals. R-E
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diskettes:
$1.29 each!

Now get Wabash Quality at a CE Price

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

New Wabash Six Year Warranty

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

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

CE quant.

SAVE ON WABASH DISKETTES 100 price

Product Description Part # per disk ($)
8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.89
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.89
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.39
8" DSDD Soft Sector {Unformatted) F14A 2.99
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 2.99
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 2.99
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 2.99
5%" SSSD Soft Sector w/Hub Ring M11A 1.49
5% Same as above, but bulk pack w/o envelope M11AB 1.29
5%" SSSD 10 Hard Sector w/Hub Ring M41A 1.49
5%’ 88SD 16 Hard Sector w/Hub Ring M51A 1.49
5% SSDD Soft Sector w/Hub Ring M13A 1.79
5% Same as above, but bulk pack w/o envelope M13AB 1.59
5% SSDD 10 Hard Sector w/Hub Ring M43A 1.79
5% SSDD 16 Hard Sector w/Hub Ring M53A 1.79
5% DSDD Soft Sector w/Hub Ring M14A 2.69
5% Same as above, but bulk pack w/o envelope M14AB 2.49
5% DSDD 10 Hard Sector w/Hub Ring M44A 2.69
5%" DSDD 16 Hard Sector w/Hub Ring M54A 2.69
5%’ SSQD Soft Sector w/Hub Ring (96 TPI) M15A 2.59
5% DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.69

5%’ Tyvek Diskette Envelopes - Price per 100 Pack TES 12.00

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

Quantity Discounts Available
Wabashdiskettes are packed 10
disks to a carton and 10 cartons
to a case. The economy bulk
pack is packaged 100 disks to a
case without envelopes or labels.
Please order only in increments §
of 100 units for quantity 100
pricing. With the exception of
bulk pack, we are also willing to
accommodate your smaller or-
ders. Quantities less than 100
units are available in increments
of 10 units at a 20% surcharge
above our 100 unit price. Quan-
tity discounts are also available.
Order 500 or more disks at the same time and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves 3%; 5,000 or more saves
4%; 10,000 or more saves 5%; 25,000 or more saves 6%; 50,000
or more saves 7%, 100,000 or more saves 8%, 500,000 or more
saves 9% and 1,000,000 or more disks earns you a 10% discount
off our super low quantity 100 price. Aimost all Wabash diskettes
are immediately available from CE. Our efficient warehouse
facilities are equipped to help us get you the quality product you
need, when you need it. If you need further assistance to find the
flexible disk that's right for you, call the Wabash compatibility
hotline. Dial toll-free 800-323-9868 and ask for your compatibility
representative. In lilinois or outside the U.S. dial 312-593-6363
between 9 AM to 4 PM Central time.

Buy Wabash Diskettes with Confidence

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

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

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

Ad #U12483

Copyright ©1983 Qommunications Electronics™
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New from NRI...

ndustrial Electronics
with color computer.

Get a head start in the emerging technologies
with practical training in control systems,
instrumentation, robotics, optoelectronics, and lasers.

Exclusive computer-aided instruction!

i "‘1
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Here’s the training that gets
you into the heart of American
industry’s rebirth. Over $5 billion a
year will be spent in automation
alone...$2.3 billion in com-
puterized control systems. .. $600
million in industrial robots and
robotics is only just getting
underway! To help meet g
the soaring deniand for
people to operate, main-
tain, repair, and design ~ §
these control systems, NRI !
has created the only com-
plete training in Industrial
Electronics for Instrumen-
tation and Control Technicians.

Learn on Your
Own Computer
NRI training is more than
lessons. ..it’s experiences. You
learn by doing, using the TRS-80™
color computer to learn about con-
trol systems, programming, and
troubleshooting. It comes with
special computer-aided instruction
programs to speed learning, is
expandable for business and
personal computing, and is
A yours to keep. And that's just
y the beginning. o
NRI’s exclusive Discov-
ery Lab® is designed to inter-
face with your computer
and special breadboarding
card so you build demonstra-
tion circuitry, “see” inside
your computer, and follow its
operation. You also get profes-

(TRS-80 is a trademark of the
Radio Shack division of Tandy Corp.)

make the most of the big demand
for control and instrumentation
technicians.

Send for Free Catalog
Send the postage-paid card
for NRI's big electronic careers
catalog. There’s no cost or obliga-
tion, and no salesman will call.
In it, you'll find complete lesson

: | plans, equipment descriptions, and
\ career opportunities in this
° @ " exciting field. You'll also

get infor mation on almost

a dozen other electronic
courses including Microcom-
puters, Electronic Design, TV/
Audio/Video Servicing, Digital
Electronics, and more. Act today
~ and get on with your future. If card
has been used, write to us.

Your training includes the
TRS-80 color computer, the NRI

Discovery Lab, interfacing breadboard,
digital multimeter, frequency counter,
computer-assisted training programs,
audio instruction tape, and 46 profusely
illustrated lessons.

sional quality instruments, includ-
ing your own digital multimeter
and CMOS frequency counter.
You'll use them during your
hands-on training, keep them
to use in your work.

No Experience

Needed
NRI Schools

Your NRI training is thor- NRI MoGraw il Continuing
raw-ni inui
ough and complete. Starts you H Education Center

with the fundamentals, builds Step 3939 Wisconsin Ave,
by-step up to the most advanced ‘.} il |. Washington, D.C. 20016
concepts. You learn about automa-
tic control and feedback systems,
control motors, numerical con-
trol systems, lasers and optoelec-
tronics, robotics, microprocessors,
instrumentation, computer
peripherals, and much more. NRI
keeps you up with technology to

We’ll give you tomorrow.
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The DRAKE ESS2250 is a complete satellite TV
reception system—everything you need to bring
satellite TV into your home for the ultimate in
selective TV viewing pleasure. At the heart of
the system is a pracision-contoured, ten-foot
enna which anyone can easily assemble *on-

site”, using simple hand tools. Mounted in the
shroud at the focal point of the antenna is a
sophisticated array of electronic gear capable of
capturing weak satellite signals with impressive
results.. And the sturdy polar-mount is designed
for easy manual or motorized rotation (optional)
over the entire satellite arc.

ESR 224 EANTH STATION RECEIVER

You exercise complete control over the entire
system with the DRAKE ESR224 earth station
receiver which features the latest in solid-state
microwave technology to provide superb
performance and reliability. The functionai

design and contemporary styling of the receiver
(along with a full line of accessories) will
complement and ensure compatibility with any
audio/video entertainment center for years to
come. This system can be simply attached to

any TV set and detailed instructions make it

easy for the homeowner or local dealer to install
everything with confidence. The entire package

is easily shipped via U.P.S. to any continental
U.S.A. location.

The DRAKE ESS2250 is pre-engineered to provide sharp, interterence-tree
reception to most continental U.S. tocations

Write for our free color brochure and name of
your local dealer. Your Drake dealer can provide a
demonstration and compiete technical information.

ESS2250 SYSTEM

FULL PERFORMANCE SATELLITE TV RECEPTION

R.L. Drake Company

ﬂ‘Slal\EE 540 Richard Street; Miamisburg, Ohio 45342
Phone: (513) 866-2421 Telex: 288-017

PIONE B MEMBER OF SIMUL ATED TV PICTURE

You can be confident when you buy DRAKE . . .the first name in satellite TV systems.
CIRCLE 28.0ON FREE INFORMATION CARD




LETTERS

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

THE KAYPRO II

This is in reply to the review of the Non-
Linear Systems—Kaypo Il computer in the
April 1983 Radio-Electronics. First, | have
hearc that the NLS unit was under develop-
ment at the same time or before the Osborne
unit, but underwent more revisions before ac-
tually coming to market than did the Osborne.
Here are some relevant facts to the best of my
knowledge.

The Kaycomp | was the initial prototype; it
was never actually produced. That unit may
have had one drive on each side of the
screen. The next unit developed was that
Kaycomp 11, which had the fault of the “raster
scan” or “cursor dance” that was noted in the
review. Those first-production Kaypro /I's may
have had the “cursor dance,” but | haven't
heard about it. That, | assume, was corrected
early in 1982, before the actual production of
the unit. Due to the name problem, the litera-

ture was revised and the name changed to
Kaypro Il when the hardware was improved.

Early keyboards—those | will call type
‘A’—did have a short travel and a hard-bot-
toming keystroke. Other units, type “B”, have
a different feel—the kind that your reviewer
would prefer. If the CAPS LOCK lamp cover is
slightly raised and has concentric circles, itis
type A; the flush cross-hatch pattern lamp
cover indicates a type-B keyboard. Both
types A and B appear to be out in the field. My
dealer has two A units on display, but mine
has a B keyboard.

Early units did have the drives in vertical
orientation; that was changed, and the bright-
ness control went to the rear panel. It sounds
as if the review unit may actually have been a
Kaycomp or a very early Kaypro /. The
chances are that most of the 10,000 finalized
units shipped in 1982 contained none of the
problems noted in the review, except the RFI.

My Kaypro is quite capable of blanking my
RCA XL-100 on channels 2.and 4 when resid-
ing 36 inches from its antenna. A Japanese
TV set of more recent vintage gets bad inter-
ference lines some 18 feet away. That prob-
lem is aggravated by connecting a printer
cable, and mostly it radiates from the coiled
keyboard cable.

| know that the literature has been updated
more than once, as has the software. The
original bundled software pak included the
word processor from Select Information Sys-
tems, instead of the Perfect Writer/Speller/
Filer/Calc. Old units also came with the Prof-
itPlan spreadsheet, the S-BASIC compiler,
and the CP/M 2.2. Now new units come with
the Perfect/ProfitPlan/S-BASIC and CP/M
2.2, as well as the Microsoft M-BASIC inter-
preter and a second spelling checker, as well
as a Pac-Man and an adventure game.

My own S-BASIC compiler never did work-

QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS”

Send SAS§ tgr FREE Flyer or send $1.00 postage
and handling for FREE COMPLETE CATALOG
which includes coupon for $1.00 OFF purchase.
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The Battery Just Wrap™ Tool
Hew battery powered 100l wraps insulated
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SINTEC ...

28 8th Ave,
Frenchtown, NJ 08825
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apart in my hands.

The second reason | appreciated the article
was because of the uses to which I'd put my
laminations. All “E"-shaped laminations were
varnished back together, and all “I” sections
likewise. Mount the “E” on its back and wind
300 turns of #18 AWG Beldan enameled
magnet wire around the center pole. Using
that “E-1” magnet, and a few common electri-
cal parts, you can demonstrate transformer
action, a saturable reactor, resistance solder-
ing, an electromagnet (about 1600 Gauss at
center pole), AC synchronous motor, and a
cute levitation trick (Lenz's law).

All those projects and more can be found in
abook called Projects in Basic Magnetism, by
John P. Shields, published by Howard W.
Sams & Co., 1965. | strongly recommend it to
anyone interested in applications of a ver-

satile fundamental component in electronics.
It might even make a good series for your
magazine.

JOE CARR

Ft. Worth, TX

SPEED-LIMIT LAWS

In the “Letters” department, Radio-
Electronics, March 1983 issue, Mr. Kola-
sinski’s conclusion is that because many or
most drivers exceed a given speed limit, "... it
is the intent of most drivers to break the
speed-limit laws.”

It just might be that those speeding drivers
realize that life is very short, and that time
spent while driving from point A to point B is
wasted time. So, in speeding, they are trying
to use their lives productively and efficiently
by minimizing wasted time.

RADIO-ELECTRONICS

N
S

SPECIALS®

REPLACEMENT FOR

ADC QLM3OoMKIII
MAGNETIC
CARTRIDGE

PART NO.

CE-487
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Highway speed limits have little to do with
fuel conservation, safety, or saving lives.
They are strictly a means of allowing cops
who are incapable of dealing with real crimi-
nals (murderers, robbers, rapists, drug push-
ers, etc.) to issue their quota of tickets easily
and thus earn their keep. Any fuel savings
due to the 55-mph limit vs. a 70-mph limit is
too small to measure relative to the country’s
overall use of crude oil. If safety were a con-
cern, the laws would allow whatever speeds
are reasonable for existing conditions. Where
is the sense in being allowed to drive 55 mph
on a main highway in heavy, rush-hour traffic
with cars very close to each other, yet being
ticketed for doing 30 mph in a 25-mph zone at
2 AM when there is not a pedestrian or any
other car in sight?

Yes, both in 1974 (when the 55-mph limit
took effect) and 1975, about 9,300 fewer peo-
ple died due to traffic accidents than those
who died of the same cause in 1973. But that
is largely because drivers had the skills to
drive at 70 mph, so in driving at 55 mph they
were overskilled, and accident rates drop-
ped. But as the skills were lost, because of
disuse the death rates have climbed to near
their 1973 figures.

One should keep the number of auto
deaths in perspective. In 1980, 52,411 peo-
ple died in accidents related to motor vehi-
cles. But that is only 2.72% of the total of
1,927,788 persons dying in the United States
from all causes (National Safety Council fi-
gures). So while cutting auto-related deaths
by 10,000 sounds impressive, it means only a
0.52% drop in overall number of U.S. deaths.
RAYMOND KOSTANTY

Wood-Ridge, NJ

HOLOGRAPHIC DISPLAYS

Having just received the June 1983 issue of
Radio-Electronics, the first thing | did was to
read the regular columns, and on reading the
editorial (videogames, etc.), | was amazed to
find reference to holographic displays. The
reason why | was amazed is that | have made
arrangements with TI on just such an item.
Without going in to construction details, | will
state that it is closer than you think, and is
compatible with normal color-TV signals, as
well as monochromatic material. The display
is, of course; solid state, and requires com-
paratively little power. It is conceivable to get
reductions in the power-consumption figures
as the learning curve is progressed.

Good thinking on your part even to consid-
er such a device as a possibility.

It is also to be noted that there is a chance
of production agreements on the following
items also: a method of receiving wide-band.
signals at zero bandwidth (compatible), and a
method of transmitting and receiving wide-
band signals at zero bandwidth,

T.E. DEAGLE, Inventor
State Farm, VA

COMMENDATIONS

| wish to commend authors Marc Stern and
Herb Friedman on their well-written, very in-
formative articles on computers, hardware,
and software in the April 1983 Radio-Elec-
tronics. That is must reading for anyone
wishing to replace his ignorance about this
explosive field, and especially so for the first-
time computer buyer. | give your special sec-
tion four stars. R-E
WELLINGTON LEE
Chicago, IL
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Send in old reliable Keithley 179A. It could help you save the game. Get the high-
performance accuracy you need today, and field-installable IEEE-488 compatibility you’ll
need soon. Our oversize LED is easier to read. And non-sinusoidal waveforms won't throw
you a curve with our TRMS. Here’s your workhorse Portable/Bench DMM at a price that
won'’t strike out your budget. Keithley DMMs and Thermometers. The Dragon Slayers.

CEITHLEY

Write Tom Hayden for your free, frameable 9 x 12 dragon poster. Keithley Instruments, Inc., 28775 Aurora Road, Cleveland, Ohio 44139.

Phone 216-248-0400. Telex: 98-5469. CIRCLE 36 ON FREE INFORMATION CARD
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179A Features

* Five full functions

* 10UV sensitivity

* 20A capability

* 0.04% DCV accuracy
e H-LOQ

¢ Field-installable
battery pack

* Field-installable
IEEE-488 Interface

* $379
Price U.S.A. only.

£861 H3GW3AON

N
(3]



EQUIPMENT REPORTS

Phoenix
Audio Laboratory
Loftech TS-1
Audio Test Set

CIRCLE 103 ON FREE INFORMATION CARD

WHEN SERVICING, ALIGNING, OR CAL-
ibrating quality audio systems, including
such things as professional taping systems
or communications gear, there are a great

Phoenix TS1

OVERALL
PRICE

INSTRUCTION
MANUAL

1(2{314]5(6|7/8]9]|10
W" o

number of tasks that do not require the
precision of expensive laboratory-quality
test instruments. Often a moderately
priced piece of test equipment that has

only some of the features usually found in
lab-grade gear will do nicely

One such piece of equipment is the
Loftech TS-/ audio test set from Phoenix
Audio Laboratory, Inc. (91 Elm ST.,
Manchester, CT 06040). The unit is a
somewhat unconventional test set that ap-
pears to be designed to fill the gap be-
tween the service and laboratory grade
instruments—at least for communication-
system and tape-recorder tests.

The test set provides basically three
functions: An automatic-ranging digital
frequency meter; a digital output-level
meter calibrated in dB, and a continu-
ously variable audio-frequency oscillator
with a rated frequency range of at least 15
Hz to 30 kHz. The digital meter serves as
both the frequency and output-level in-
dicator.

continued on page 32
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Pico-Ho
E-Z PICEFIOOK, Srafrandmarow:
easy relighfetest contact.

C——
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P ; O .A\L&I:B?With leads
ﬁ mbled on able.

——

E-Z HOCK, A DIVISION OF TEKTEST, INC.,
225 Norty Second Ave., Arcadia, CA 91006, P.O. Box 450, (213) 446-6175 TWX 910-582-1614

- ==l AcTUAL SIZE
.
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“I built this 16-bit computer and
saved money. Learned a lot, t00.’

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won’t become obsolete for
many years to come.

Save by building it yourself. You can save hundreds of
dollars over assembled prices when you choose the new
H-100 16-Bit/8-Bit Comptter Kit — money you can use
to buy the peripherals and software of your choice.

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: MailMerge
192K-768K bytes* Data Base Manager

MICROPROCESSORS: File Manager

16-bit: 8088 General Ledger
8-bit: 8085 Accounts Receivable
Accounts Payable
D's',(, STORAGE: Inventory Control
5.25” disk drive, Sales Invoicing
8" disk drive Lotus 1,2.3
Winchester drive PeachText 5000
KEYBOARD: Fortran-86
Typewriter style,95 keys, Cobol-86
13 function keys, Pascal
18-key numeric pad Basic Compiler
GRAPHICS: S Sl
Always in graphics mode. Software.

640h/225v resolution; up to
eight colors are avai‘able**

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and
one parallel port

DIAGNOSTICS:
Memory self-test
on power-up

AVAILABLE SOFTWARE:
Z-DOS (MS-DOS)
CP/M®

Z-BASIC Language
Microsoft BASIC
Multiplan
SuperCalc
WordStar.

*192K bytes standard.
“Opfional.
CP/M is a registered
trademark of Digital
Research.

The H-100 is easy to build — the step-by-step Heathkit
manual shows you how. And every step of the way, vou
have our pledge — “We won't let you fail.” Help is as close
as your phone, or the nearest Heathkit Electrcnic Center.t

And what better way to learn state-of-the-art compufing
techniques than to build the world’s only 16-bit/8-bit
computer kit? To run today'’s higher-speed, higher-per-
formance 16-bit software, you need an H-1CO. It makes
a big difference by processing more data faster.

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath/Zenith 8-bit software.

Want room to grow? The H-100’s standarc 192K byte
Random Access Memory complement can bz expanded
to 768K bytes — compared to a 64K standa-d for many
desktop computers.

And the industry-standard S-100 card slots support
memory expansion and additional peripheral devices,
allowing your investment to grow.

High-capacity disk storage, too. The H-100's 5.25" floppy
disk drive can store 320K bytes on a singlz disk. The
computer also supports an optional second 5.25” and
external 8" floppy disk drives. For maximum storage, an
optional internal Winchester disk drive is also available.

For more information, circle the reader senice number
below. Better yet, visit your Heathkit Electronic Center
for a demonstration!

oy The H-100 gives me
'\ the most for my
computer doliar!

‘Heathkit Electronic Centers are units of Veritechnology Electronics Corporation.
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| -.-Quality and

. Performance
| Beckmanand

4'2>-Digits...
True RMS

MODEL 4410

BECKMAN
doesitagain...a
true RMS 42 DMM
w/1 year calibrated
cycle at a 3'2 digit '

AVAILABLE NOW!

price.

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

AC V 200mV. 2V, 20V, 200V, 1000V +0.5%

DCA 200pA, 2mA, 20mA, 200mA, 2A, 10A 0.3%
AC A 200uA, 2mA, 20mA, 200mA, 2A, 10A 0.8%

2K, 20K, 200K, 2M, 20M =0.1%

p We don't just take
orders, we ship them
Advance Electronics

-endeavors to-keep everything

we advertise in stock for
immediate deliyery.
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Vi34 10MHz ~Dual Trace Storage
V202+ 20 MHz  Dual Trace
V203: 20MHz Dual Trace w/delay sweep.
V209 20MHz Dual Trace Portable ’
V352 35MHz Dual Trace W/de_l'ay‘lin’é
V353 35MHz- Dual Frace w/delay -sweep-
V509. 50MHz Dual Tracg Portable

~ w/delay sweep
V650 60MHz Dual Trace w/delay sweep

V1050 100 MHz Quad Trace w/delay:sweep:

All in Stock Ready for immediare shipment.
CALL FOR OUR PRICES

® Mastercharge & Visa shipped wiihin 24 houss.
9 Bank checks or.Money. Orders shipped within 24 hours.
# Porsonal checks — please ajlow 3 weeks for check to clear.

u All prices plus shipping chargu. Please | call tor app?EE:rlnto
charges: Use our toll frgs number.

® New York State residents add appropriate sales tax.
® PRICES SUBJECY TO CHANGE WITHOUT NOTICE.
‘Quantities are limited

o A o O At
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@ HITACHI

A 30 MHz

BT & HICKDK Tl
Non Linear’ Symmo i §

SCOPEATA |
15 MHz PRICE

WE CARRY '
AFULL LINE $54995
OF HITACHI |
OSCILLCZSCOPES V_302
CALL FOR Dual Trace w/Delay
OUR PRIC ES ‘,I‘.lve-‘e’,;:‘:.t;)i.‘ |l;c::..;?g?e: ‘:rf:'u-c

A = s e e =

WESTON
=l pmups

IPLETY

e

‘Price does not includeé probes.
Probes $50. a pair when purchased

m Mastercharge. & Visa shipped within 24 hours.
® Bank checks or Money Orders shipped within 24 hours

R ,.—--1

Withy

scope. $10. shipping within continental U.S.

= Personal checks — please-altow 3 weeks for check to cleaf:—

1 $85

* 0.7% Accuracy
« Autorange Only
* 10 Amp Only

= 0.5% Accuracy
« Manual or Auto
* 10A + 300 mA
» Beeper

26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-73(-7030 |

e e — =
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5 99 N BLE NOW! $12Q00

Range

FLUKE

SERIES
ULTIMETERS

« Analog Display « Rotary Knob
* Volts AC & DC ¢ Resistance to
©.32.MQ » 10 Amps « Diode Test

* 3200 Counts ¢ Fast Autoranging

« Function Annunciators in Display
* Power-Up Self Test « 2000 + Hour
Batter Life w/ Power Down “Sleep
Mode™ « New Test Leads™ VDE &
UL Approva%

« 0.3% Accuracy
range
“+ Beeper

+ “Touch-Hold” Function

77

» Manual or Autorange
10 A % 300 mA R”“nge
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GALL FOR
| OUR PRICE |

- Mode-automatically-shifts between
CHOP and ALTERNATE

8 Bright P31 blue phosphor

® Front-panel X-Y operation

& Differeritial input capability

& 19-calibrated sweeps—.5uSECfcm
to .5SEC/cm

8 Sweep to .1uSEC/cm with 5x;
1.5SEC/cm with uncalibrated vernier

2T PRECISION

100MHz Dual Time
BASE SCOPE

: While quantities last :
MODEL =7

1590
‘m1mV/division sensitivity to 100MHz
m 500 V/division cascade sensitivity
 2ns/division sweep rate with:10 x magnifier

-@ Four-input-operation provides trigger views

or four separate |nputs

8 Selectable 1M() or 50¢} inputs

m-Alternate timebase operation

® 20MHz bandwidth limiter: for best view of
low frequency signals

i Lighted function pushbuttons employing
electronic switching with non-volatile RAM
memory

® Switching power supply delivers be&t’
efficiency-and regulation: at lowest weight.

# Selectablé frequencies for chop operation

15 MHz-TRIGGERED—

. YRIPLETT

|

SCOPES

; 3 sl 1476
TRACE w\ TRACE
a—""’" coas—-

CALL FOR
OUR PRICES

L] %friggered and automatic sweep

® 18 calibrated sweeps

® On 1476 mode automatica[ly“éiﬁ'fts
- between CHOP;and ALTERNATE

] prightj:ﬂ blue phosphor

® Front panel X-Y operation using
mat€hed vertical amps

& Video sync 'separators
m.Check most digital logic circuitry
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A NeRE u_ls_g_rs_m T WESTON G%m pqec.s.ON %
Non-Linear Sy:stomt f . : j
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4% DIGIT
+ MULTIMETERS

i

FLUKE

m Frequency
~-+measurements to*
. 200KHz

MODEL 8060A

I-rdB~meZasure-
ments.

{ja‘sic hc Aaccdura-
¢y 0.04%:; 10 pV,
“10 nA and 10°'m€Y
sensitivity

# Relative measure:
ments

M True RMSI__k

‘o High-speed
%_Bg»eper

- $3090

.

70 MHz. Dual Time
BASE SCOPE

1€ PRECISION

CALL FOR |
OUR PRICE

® 1 mV/division sensitivity to 70 MHz

® 500 pV/givision cascade sensitivity

s Fouf-input éperation provides trig:
er view.on 4 separate inputs.
] f\lternatb time Aase operatjon

® Switching power supply delivers
best efficiency tnd regylation at
lowest weight

of< precision

INDUSTRIAL

WAS 5249,

MODEL
5208

w ' Continuity ‘and rel&=—"
tive reference func-

tions identical to ‘
8060A. g
_____ True RMS measure- g
ments to 30 kHz. g
—

Basic dc
accuracy.
0.05%;.10
1Vi-10 nA
and 10 m(x

“sensitivity

-®+Beepel

MODEL 8062A

= Now with HI/LO Drive

W Works In-circuit When
others won’t

u Identifies all tﬂree tran-
sistor leads

® Randotn iead connection

= Audibly and visually in~
dicates GOOD transis}or

We don’t just take
orders, we ship them
Advance Electronics

erideavors to keep everything
we-advertise in stock for
immediate delivery.

n ﬂrch’arge F: Visa shipped within 24 hours.

— | Bank checks or Money Orders shipped within 24

u! Pergonallchecks — _ploase allow 3 weeks for check to clear,

u: All prices plus shlpplng charges Please call fol upproprlate
charges. Use our toll free nucpbor

= New York State realdems add approprig(e sales tax.
m PRICES SUBJECT 'O CHANGE WITHOUT NOTICI

Quantities are Himited”

e T ;
wWwWw americanradiohistorv com i




1 M821545 3 [Dual

rechargable Iea

aCId batteries

'handy size (2 9"H X6 AWXE, O”D) and wefghs just 31bs

" MODEL

szggss
WAS $359.

® isolated 0-50VDC, f
! varlablo 0-2A in fc

® ‘Fully autonntlc shutd
‘able curren( fimit

L] Per'ect for solid sta(e B

L] Slne square and tnangle outpuh

& Variable and -fixed ™ outputs ey

® 0.1 Hzta 1MHz In shl ranges

“® Push b(mon range and ﬂmc"on se!ectinn

® Typlcal sine wave dlslonlcn undbr
0.5% 1rom 1Mz 16 100kHz

160%- - $31 995 .

"WAS$390.

v Funcﬂona as thre
ies

e E’ieluslive Traoklng

s Fixed output SVDC, .
[] Two 0 to 25VDC ou(puts n SA

m_Fully aqtomaﬂc. current- llmlted. -

overload protection,

SWEEP FUNCTIO
‘MODEL: 3020
- Foqr Instruments in one pacluge—
" sweep generator, fungtion generator
. pulse generatoz, to
“{8’ Covers 0:02Hz-2MHz
10G0:1 tunlng rangn

w-dls!odlon Fiigh- qccurac utpni
[

drode test, continuity beepe
AC ahd oC rang

e LED dlsplay i
m Fuse protected (.

'; against charged
“capaditors




RADIO-ELECTRONICS

w
N

EQUIPMENT REPORTS

continued from page 26

The instrument, which is AC powered,
is housed in a cabinet that measures ap-
proximately 8 X 7 X 2% inches. The
front panel is divided into two sections.
On the left side is a combination digital
frequency/level meter. It features the LED
display, the main power switch, a DB/
FREQ meter-function selector, and a stan-
dard phone jack that serves as the input for
the digital meter. The input impedance for
the meter is 100,000 ohms.

On the right side of the panel are the

controls for the sinewave generator. It has
a frequency-selector knob with *‘ball-
park” calibrations at 20, 100, 1000, 5000,
10,000 and 20,000 Hz, an uncalibrated
output-level adjustment, and a standard
phone jack for the output. Its output im-
pedance is 50 ohms.

The function switching of the meter
between the frequency and level modes is
partially automatic. When there is no plug
inserted in the meter’s input jack the digi-
tal meter is automatically connected to the
signal generator’s output jack; and de-
pending on the setting of the DB/FREQ
function switch, the meter indicates either
the generator’s frequency or the output
level in dBV, or whatever reference level

Where's Your ELECTRONICS CAREER Headed?

Put Professional Knowledge and a

in your Electronics Career through

HOME

Earnour L =
DEGREE

No commuting to class. Study at your
own pace, while you continue on
your present job. Learn from easy-to-
understand lessons, with help from
your instructors when you need it.

Grantham has been training stu-
dents for electronics degrees longer
than any other home-study, indepen-
dent-study, or correspondence insti-
tution. Grantham is the only school
in the United States offering an ac-
credited B. S§. Degree in electronics
by home study, independent study, or
correspondence.

Our free bulletin gives full details
of the home-study program, the de-
grees awarded, and the requirements
for each degree. Write for our free

Bulletin 11-83.

COLLEGE DEGREE

Grantham College of Engineering is
a specialized institution catering to
mature individuals who are employed
in electronics and allied fields such as
computers. The field of electronics is
so enormous that opportunity for
advancement is always present. Pro-
motions and natural turnover make
desirable positions available to those
who are prepared 10 move up!

Advancement in electronics is made
easier and more certain by (1) superior
knowledge, and (2) documentation of
that knowledge. Grantham specializes
in making both | and 2 as listed above
available to you.

Grantham’s home-study program
leading to the

B. S. DEGREE

may fill an important need for you.
This is a comprehensive correspond-
ence program in which you first review
some things you already know, in
preparation for the studies that come
later. Some previous knowledge in the
field is presumed, but is thoroughly
reviewed in depth, so as to give you
a thorough foundation for the level of
studies you have not previously under-
taken. Even though some students
hold associate degrees before enrol-
ling, an A. S. Degree is awarded along
the way toward the B. S. Degree.

For full information, write for Bulletin 11-83.

Grantham College of Engineering
2500 So. La Cienega Bivd.

P. O. Box
Los Angeles, CA 90035

35499

www americanradiohicstorvy com

the user prefers. As shipped from the fac-
tory, a 0-dB (referenced to | milliwatt in a
600-ohm circuit) meter reading repre-
sents 0.775-volts RMS, the communica-
tions industry’s reference level. However,
a trimmer-potentiometer adjustment on
the rear apron permits the user to set the 0-
dB meter reading to any preferred refer-
ence level. For example, if the 1000-Hz
output level is set for a “‘user reference
level”” of 0.32V (V=1 volt reference
level), the trimmer can be adjusted so the
meter indicates O dB instead of the actual
—10 dB.

When the test lead’s plug is inserted
into the meter jack both the frequency and
level metering-functions are switched to
the test leads. Depending on the setting of
the DB/FREQ selector switch, the digital
meter will display either the frequency of
the incoming signal or the input level in
dBV. If the meter has been recalibrated by
the user to indicate O dB for an other than
standard output level, the same calibra-
tion is in effect for input-test measure-
ments. In that way, both input and output
are standardized to the user’s, or the sys-
tem’s, so-called O dB reference level”.

The specifications checked out either
as claimed or better. The actual oscillator
frequency range turned out to be 14 Hz to
justunder 30 kHz. The output-level varia-
tion, which is specified at +0.25dB from
20 Hz to 20 kHz, checked out no greater
than +0.1 dB at any frequency from 20
Hz to 29 kHz. One note of caution,
however. When working at very low fre-
quencies the user must take care to shift
frequencies from high to low. That’s be-
cause there are severe low-frequency
level-settling variations of up to =5 dB if
output frequencies below 50 Hz are ad-
justed starting at “0 Hz” (full counter-
clockwise setting of the frequency con-
trol). When coming in from the high side
there is virtually no variation in output
level as the output frequency is adjusted
below 50 Hz. The situation would nor-
mally not be of any concern except when
feeding high-level low-frequency tones
through loudspeakers.

The meter range, which is specified at
—50 to +24 dB (where 0 dB=0.775
volts), checked out precisely, as did the ““0
dB” reference adjustment range of — 10
to +8 dBV. The frequency-meter mode
functions as long as the input signal falls
within the range of —40 dB to +24 dB.
Since the dB meter function is log-
arithmic there is no function selector or
indicator; the level is whatever is dis-
played. The meter mode is indicated by
LED’s in the display.

The meter is supplied with a notably
good manual showing typical uses for the
meter and excellent and unusual tips on
making audio measurements.

A minor inconvenience is the frequen-
cy-selector control. Since it encompasses
the tull audio bandwidth—a 1000:]
ratio—setting a precise frequency is a lit-

continued on page 38



NEW

Tech VOM
WV-547C

Droo-proof. Fuse protected.
High impact ABS plastic case.
[ ]

Rugged,
accurate taut-band meter.

[ ]
Sensitivity
20,200 ohms-per volt DC
9,000 ohms-per volit AC
[ ]

27T color coded ranges.
[ ]

Snap action,
dua detenf range switch.
[ ]

Temperature scale:
(optional accessory)
[ ]

User oriented
“right anghe’’ test leads.

For 3.0
Here's your best VOM value.

I’s compact, drop-proof (3 feet) and provides 21
color-coded ranges—volts, milliamps, ohms,
temperature scale and decibels. True quality instru-
ment for your portable applications. Tough, accur-
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 mA
DC, one megohm, +200°C. Batterv Test provision.
Meter OFF position. Temperature scale (special
probe optional).

WV-547D. Same instrument in impact-resistant
carrying case. Handle converts to tilt stand.

$39.95

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

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

CIRCLE 91 ON FREE INFORMATION CARD
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If you have
put off learning more
electronics for any of
these reasons, act now!

L1 Idon’t have the time.

[ 1 High school was hard for me and electronics
sounds like it may be hard to learn.

[1 I can’t afford arny more education.
[ ] I have a family now.

[ ) I’'m here. You're there. 've never learned that
way before. I'm not sure it will work for me.

E Read the opposite page and see how you can get started today!



Be honest with yourself. Are
the reasons really excuses?
You already know enough
about electronics to be inter-
ested in reading this maga-
zine. So why not learn more?
If you need encouragement,
read on and see how excuses
can be turned into results.

You don’t have the time.

Be realistic. All you have in life
is a period of time. Use it. Try to
know more tomorrow than you do
today. That’s the proven way to
success.

Electronics sounds like it
may be hard to learn.

You already know something
about electronics or you wouldn’t
be reading this. Now, build on that.
CIE Auto-Programmed® Lessons
help you learn. Topics are presented
in simple, logical sequence. All text
is clear and concise for quick, easy
understanding. You learn step by
step, at your own pace. No classes
to attend. Nobody pressures you.
You can learn.

You can’t afford any more
education.

Actually, you can't afford NOT
to gain the skills that can put you
ahead of the others. It makes sense
to invest in yourself through
education —learning a skill. If you
are not able to pay full tuition now,
convenient monthly payments can
be arranged.

You have a family now.

All the more reason why you
have the responsibility to advance
yourself. For the sake of your family.
Do you want them to have what
you had or have more than you had?
The choice is yours. Electronics is a
rewarding career choice. CIE can
help you to get started on that career.

You're there. We're here.
How does CIE help youlearn?
First, we want you to succeed.
You may study at home, but you
are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast.
You may find this even better than
having a classroom teacher. CIE
understands people need to learn at
their own pace. When CIE receives
your completed lesson before noon,
it will be graded and mailed back to
you the same day with appropriate
instructional help. Your satisfaction
with your progress comes by return
mail. That’s how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK FOR
YOU, HOW ELSE CAN CIE
HELP YOU?

CIE is one of the largest inde-
pendent home study schools in the
world that specializes in electronics.
Although “big” does not always
mean “best” it is evidence that CIE
is a strong, successful institution
with the people and resources to
help you succeed.

Step-by-step learningincludes
“hands-on” training.

The kind of professional you
want to be needs more than theory.
That’s why some of our courses
include the Personal Training Labo-
ratory, which helps you put lesson
theory into actual practice. Other
courses train you to use tools of the
trade such as a I0MHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let
you apply the digital theory that’s
essential today for anyone who

wants to keep pace with electronics
in the eighties. Or a Microprocessor
Training Laboratory you learn to
program and interface with displays,
memories, switches, and more.

Your credentials can impress
employers.

One of the best credentials you
can have in electronics — or any
other career field—is a college
degree. That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can beareal markin
your favor...government-certified
proof of your specific knowledge
and skills.

Find out more! Today. Now.

There’s a card with this ad. Fill
itin and return. If some other ambi-
tious person has already removed
it, use the coupon.

You'll get a copy of CIE’s free
school catalog, along with a
complete package of personal home
study information.

For your convenience, we'll try
to arrange for a CIE representative
to contact you to answer any ques-
tions you may have.

If you are serious about a
rewarding career, about learning
electronics or building on your
present skills, your best bet is to go
with theelectronics specialists — CIE.
Mail the card or coupon today or
write CIE (please mention the
name and date of this magazine),
1776 East 17th Street, Cleveland,
Ohio 44114.

This could be the best decision
you've made all year.

Cleveland Institute of Electronics, Inc.

Cl

1776 East 177th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Counc:l

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

MAIL TODAY!

www americanradiohietory com

Print Name

Address Apt.
City. State Zip

Age Area Code/Phone No. /

Check box for G.1. Bill bulletin on Educational Benefits: [] Veteran [] Active Duty
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EQUIPMENT REPORTS

continued from page 32

tle tricky because just a light touch on the
control knob can produce a substantial
shift in frequency. That is typical of just
about every kind of signal generator or
oscillator with a 1000:1 frequency adjust-
ment, but it does lead to a more serious
complaint, the semi-automatic meter-
function selection.

To describe the semi-automatic meter
switching as inconvenient is an under-
statement. If there is any question about
the oscillator’s level or frequency, or it is
necessary to readjust either the oscilla-

tor’s level or frequency, pulling the plug
connected to the meter’s test leads is not
the easiest nor most convenient way to do
it. There should be an input/output meter-
selector switch on the front panel; a push-
switch isn’t all that expensive.

But inconveniences notwithstanding,
the Loftech 7S-/ can often prove the best
low-cost way to do a job easily and with
the least fuss. While the test set is not a
“full-function” instrument, in most in-
stances it does permit notably quick and
accurate frequency checks and adjust-
ments to audio systems, equalizers, and
communications lines. Most important,
its readings and adjustments can be trust-
ed. It sells for $299.00 R-E

RADIO-ELECTRONICS
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GET A GRIP
ON ROBOTICS
WITH SAMS.

Grab onto these Sams Books from Mark Robillard and
get a jump on robotics programming.
MICROPROCESSOR BASED ROBOTICS starts by
explaining the mechanics of robot hands, arms and
legs, and leads into tactile, motion and attitude
sensing, even vision systems. Learn system controlling
through microprocessors and BASIC programming,
plus much more. It's an informative non machine-
specific book that is an excellent introductory guide.

No. 22050, $16.95.

HERO 1: ADVANCED PROGRAMMING &
INTERFACING moves beyond the technical manuals
with a series of advanced experiments and applications.
Discusses machine and robot language, building
and installing both local and remote interfaces,
operating system enhancements, and other select
programming techniques. No. 22165, $16.95.

Program your own success by ordering
these Sams Books today. Call 800-428-3696 or
317-298-5566 and ask for Operator 469.

SAMS BOOKS AND SOFTWARE

HOWARD W.SAMS & CO., INC
4300 West 62nd Street+ P O. Box 7092

indianapolis, IN 46206

HERO 115 a trademark of the Heath Corporation
Offer good in USA only and expires 3/31/84 Prices subject to change without notice

in Canada, contact Lenbrook Electronics, Markham, Ontario L3R 1H2

AD469
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Fluke Model 77 DMM

\ == 77

3200™

Sorm e rme e b et e

CIRCLE 104 ON FREE INFORMATION CARD

Fluke Model 77
OVERALL
PRICE
EASE
OF USE
INSTRUCTION
MANUAL |
PRICE
/VALUE
1/2/3/415/6/{7[8(9]10
W

WHEN SHOPPING FOR A PORTABLE DMM
therc are several things you should look
for. Those are reliability. ease of use, and
ruggedness; it would also be nice if the
unit sold for a reasonable price. We re-
cently had a chance to examine a device
that meets all of those criteria; it is the
Fluke (PO Box C9090, Everett, WA,
98206) model 77 DMM. In addition,
however, that meter is packed with a vari-
ety of features, including autoranging, au-
tomatic display blanking (to prolong
battery life), both digital and analog read-
outs, and a touch-hold function that locks
in a reading on the display. Considering
all of that, this is quite an extraordinary
instrument; we would like to tell you more
about 1t. )

The model 77 is an attractive, compact
device. It measures 1.12 X 2.95 x 6.55
inches and weighs 10 ounces. The front
panel is simplicity itself, consisting of just
the display, a single rotary switch, a
RANGE switch (more on that later), and
four test lead jacks. The jacks are of the
type in which there is no exposed metal,
that greatly reduces the chance of an acci-
dental shock. The rotary switch is used to
turn the unit on and off, and to select the
function desired; the RANGE button is lo-
cated at the center of that switch.

Specifications

Let’s look at the meter’s specifications.
It will measure DC voltage over five



State-f-thA

DISTRIBUTION AMPLIFIER

OUR PIRICEs 1 1 995

MODEL V-1880

BP STABILIZER/IMAGE ENHANCER/
RF CONVERTER/VIDEO FADER/2-WAY

BP Tv TO STEREO
AUDIO ADAPTOR/

ENHANCER s 1795

OUR PRICE

Easily connects to any TV and
Stereo Amplifier or simulated
stereo sound. Makes taping TV
Audio simple — TV can be located
any distance from stereo. Delivers
two channels of simulated stereo.
With noise eliminator and special
output level controls. Frequency
response: 50 Hz - 15,00 KHz.

OUR PRICE

Eu// BP vIDEO COLOR PROCESSOR/RF CONVERTER/
STABILIZER/3-WAY DISTRIBUTION AMPLIFIER

‘Contains five units in one; stabilizer (video guard
remover), image enhancer, video to RF converter,
video fader; and dual outgut distribution ampilifier.
Stabilizer Will correct entire range of copy guard
distortion such as |itter, vertical roll or black bar

318995

Corrects video signal

travelling through picture.

that can go to your TV antenna terminals.

Enhancer Attain best picture for your preference.

RF Converter Allows your TV set to receive video and
audio signals from your image enhancer, guard
stabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed
into the V-1880 and converted to a usable RF signal

Video Fader Used to produce fade ins and outs.

directly into tape not
just on playback.
Luminance meter
monitors brightness
levels for quality
recordings. Can also

copyguard.

MODEL V-1880

be used between video cameras and VCR, VCR and VCR and from VCR
to TV during playback mode. Corrects off-color tapes. Center detent,
luminance. chroma, phase and audio controls. Stabilizer for removing

BP VIDEO GUARD STABILIZER
MODEL
V-1875

S =00
OUR PRICE 45

Has self contained A&B and bypass switch. Many
movies, concerts and special programs for sale or
rental are copy guarded. This removes copy guard
and allows you to make copi2s Many TV sets will
not play prerecorded tapes because copy guard
causes piclure to roll and jitter, turn to snow or
disappear. Video Guard Stab hizer removes copy
guard from signal.

BP RF CONVERTER/MODULATOR

MODEL Vv-1885 s 95
OUR PRICE 39

Allows your TV

1o receive video

and audio signals

trom image en

hancer, guard

stabilizer, video

camera, computer, VCR, elc.

The outputs of many video

components cannot be direc’ly hooked up to the
VHF antenna terminals on your T\ set This
problem is solved by using the Madel V-1885 RF
Converter. Convents video signal from any video

BP VIDEO SELECTOR CENTER

MODEL V4803 S 4 95
OUR PRICE 9
A switcher that can

accept € inputs and
direct tham to 3 out-
puts. Ut izes switch
similartc oneusedon
home VCR's. You avoid
signal loss incurred by
using splitters.

PHILIPS/MAGNAVOX
REMOTE TV CONVERTER

MODEL CTC9R oy — 81 2500

60 Char nel

selection. Infrared

transmitier system for

impedarice free i

operation. On/Off,

change channels,

fine tune. Program-

mable 12 hour clock with Auto and PM indication.
Channel memory and recall.

BP UHF CABLE CONVERTER
WITH FINE TUNING/46 CHANNEL

MODEL V-5746 s 95
OUR PRICE 24

Fully shislded
osciliato” eliminates
hering tone distortion.
For Bete/VHS
recording. Record &
use TV's remote

BP VIDEO GUARD STABILIZER/
RF CONVERTER

MODEL
v-1877

OUR PRICEs6995

Same as V-1875 but with a built-in RF Convener
that gives the model V-1877 an RF output which
can be fed directly to the antenna terminals of a TV
set. This enables you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR.

Use as an RF Converter only. Used in conjunc-
tion with your TV, you can feed direct audio and
video signals from any video device such as video
camera, computer. portabie VCR, etc

BP IMAGE ENHANCER
MODEL V-1860

Dramatically improves
pertormance

of video
cameras

and VCR's
(ofi-the-air

or second
generation
recordings),

by compensa-
ting for deteniora-
tion of detail and

component to adjustable RF signal at antenna harpness. Includes video distribution amplitier
terminals. Allows your VCR output to feed two TV control, Somplete i.m ‘l)wo video outputs 8 %
sels at the same time, with virtuallv no signal loss. programming of VTR <
m
=
® Master Charge N.Y. State ADD FOR SHIPPING AND INSURANCE [o0)
@ VISA @ COD residents add $250.00 . .$4.50 m
@ Money Order appropnate | $251.00t0 500.00 .. '8 o}
@ Check sales tax. r;g: 83 :o ‘ggggg mEE ™

i (] 8 R

T N T LT T R RVARE R 2:3: B COD's extra (roquirad 25% doposiy | over 1000.00. in N.V. State call 800-832-1446 SR
w
39
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ranges; those are 320-millivolts and 3.2-,
32-, 320-, and 1000-volts full scale.
Claimed sensitivity is 0.1 millivolt (320-
millivolt range) and accuracy in the worst
case (1000-volt range) is 0.4% + 1 digit.
AC voltage is measured over four
ranges—3.2-, 32-, 320-, and 750-volts
full scale. Sensitivity is claimed to be 1
millivolt, and the accuracy is 2% + | dig-
it. AC and DC current is read over three
ranges—32-milliamps, 320-milliamps,
and 10-amps full scale. The sensitivity is
as high as 0.1 milliamp, and the accuracy
is between 1.5% + 2 digits to 3% + 2 digi-
ts, depending on the range. Finally, resis-
tance is measured over six ranges. Those
are 320-, 3200-, 32,000-, and 320,000-

ohms, and 3.2- and 32-megohms. Sen-
sitivity is claimed to be 0.1 ohm (320-ohm
range), and the accuracy is better than
2% + 1 digit.

There is also a diode-test/continuity-
test function. For continuity testing, a
tone sounds whenever the measured resis-
tance is less than 150 ohms. For the diode
test, the meter displays the measured for-
ward voltage drop (up to 2 voits) and
beeps briefly for one diode drop (.7 volts).
If a continuous tone sounds, the diode is
either reverse biased or open.

If you’ve been paying attention, you’ve
probably noticed something strange about
the ranges we’ve described. In most 3V-
digit DMM’s the typical range will be

Look

for trouble
...and find it.

New “Understanding Digital Troubleshooting”
book from TI.

The move is on to digital circuits, increasing the neced
for expert maintenance and repair troubleshooting.
Before trouble finds you, get the new T! Under-
standing Series Digital Troubleshooting book. The book
covers basic concepts and operating principles and
leads you through to accurate troubleshooting
techniques.

This 264 page book is filled with the latest
information, clear illustrations and self-help
tests. It’s everything you need to find trouble

in digital systems.
ui

Order your copy today.
TEXAS
INSTRUMENTS
Creating useful products

and services for you.

| Please send me:s i = Quantity Price Mail to: |
Understanding Series™ Titles: N
[ Understanding Digital Troubleshooting — Texas Instruments

| (LCBB036) @695 P.O. Box 3640, M/S 54 |
[ Understanding Solid-State Electronics — 3rd 3

| 2 en iz @6 %g’;‘zzzx?s D> TN W |

| O Understanding Digital Electronics — (LCB3311) @ $6.95 L g i I RIS il ]
[J Understanding Microprocessors — (LCB4023) @ $6.95 for Understanding Series. Prices subject to change with-

l 1 Understanding Calculator Math — (LCB3321) —_— @ $6.95 out notice. |

l [] Understanding Communications Systems — .

(LCB4521) _ @695 Enclose check or money order with sales tax (except l
| H Hngersrangmg %omouter SCichC;5:7(2L)CBS4m — @ :6-95 AK, DE, NH, OR). Foreign orders must be in U.S. |
nderstanding Optronics — @ $6.95 . R Asrol] ;
| £ Understanding Automative Electroncs— d;)llars and include shipping charges. No phone orders, |
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from 0 to 1999 (with appropriate place-
ment of the decimal point). Here, many of
the ranges run from O to 3200 (again with
appropriate placement of the decimal).
What that means is that the meter has
greater resolution per range. In fact, the
resolution rivals that of much more expen-
sive 45-digit DMM’s. As a result, if the
measurement is, say, 24.05 volts, that’s
what you’ll see, not 24.0 as would be

typical.

Use

It’s hard to imagine a DMM that’s easi-
er to use than the model 77 To operate, all
you have to do is select a function with the
rotary switch and perform the test. You
don’t even need to worry about the polar-
ity of the measurement or zeroing the
probes—that is taken care of by the meter.
In addition, range selection is not neces-
sary as the unit is an autoranging one. If
you wish, the autoranging can be defeated
by a touch of the RANGE switch. Pressing
that switch repeatedly steps the meter
through the ranges, including proper
placement of the decimal point. When a
range is selected, all further measure-
ments are made on it. To return to auto-
ranging, the rotary switch is turned to
another function and then back.

When the unit is first turned on (again
with the rotary switch) the meter goes
through a quick two-second self-test se-
quence. During that time all critical func-
tions, the battery, and the display,
including all annunciators, are tested. If
everything is OK, the meter chirps and
you are set to go.

Readout

We’ve already mentioned one way in
which the readout on this meter differs
from the norm—its ability to display val-
ues greater than 1999. It differs in another
way, however, that is even more signifi-
cant. As nice as DMM’s are, there’s one
thing you can’t do with them that you can
with an analog meter: peak or null a cir-
cuit. The chief reason for that is the slow
response time of a typical DMM—often a
second or more. That drawback has been
nicely done away with in this meter
through the inclusion of an analog bar-
graph display. That display, located at the
bottom of the readout, responds almost
instantly to any changes in the measured
values.

In addition to the above, the readout
contains many of the features we’ve come
to expect in modern meters. A full com-
plement of annunciators includes func-
tion, range (indicates when the RANGE
button has been pressed) polarity, and low
battery.

Touch-hold

If you ever have had to make a measure-
ment in a tight area, especially when
working with high-voltage or delicate cir-
cuitry, you know how critical probe place-
ment can be. The last thing you need is to



RNNIML INVENTORY REDUCTION...

TEST INSTRUMENT SALE!"

l
uﬁT SALE
SIMPSON 452 15 MHz SCOPE {915 4 827

' I I S Sura oot swesare oo |

| HAVE NOT BEEN USED FOR DEMOS. SIMP50N 260-7 MM #119 % 103, I

| SIMPsoN 260-TM MM $127. % N4 I
_LUST  SALE  gIMPSIN 269-3 MM su8 % 196.

| HITACHI V019 WAKE FORM MONITDR. #1750, 458 SIMPSN 3602 DMM y375 %337 |
HITACHI V089 VECTOR S0OPE siph 495 LprpsoN 463 MM sz 4174

I HITACH! V-152F 15MHz SCOPE $595 4 448 SIMPSON 461-2- DMM 520% $rig I

HITACH| V-1050F 100 M#z SCOPE $1960  $1589, SIMPSON 461-28 DMM 6 $2/9. I
HITACHI V-15IF 15MHz SCOPE 5495 $ 368 L Mpoon 46443 PMM 4306 % 273,

| trracer v-202 20MHz SCOPE 167 $ 586 SipooN 464D-3 PMM 1255 % 3. I

| HITACH! V-650F 60MHz SCOPE 4195 S5 S PsoN 460-5 pMM 97 4357 |
HITACHI V-302F 30MHz SCOFE BT $665  4ippeoN 46T-E DMM 25 %202

I BECKMAN TECH300 DMM $120. %108 gpe MAZE MM 479 46l I

| Beckman Hp-1oo omm $167 $152. gae MAIH MM s9a 44 |

| BECKMAY TECH 310 DMM i5 £130. gge mAzH MM 179 5 7.

| ZggKMAN zgz ;3500 ”p’;’ﬂ"/’; zjz"; i ’ZZ BBC M20ll DMM W, %07 ;
KMAN ' ' M20/Z DM, 4/39. 5.
BECKMAN TECH 360 DMM $289 4 260. zgi MASD DMAA/I; 5%, i_/gz;5

I LEAPER LBO-514A SCOFE s¢415 $584, BBC M2030 DMM $199, %179, I

| LEADEE LFG-13005, FUNCTION GEN.  $495 & 419, BBC M203] DMM $219. % /197, I

| LEADER L5G-17, SIGNAL GEN. $190. % /60.  gge Mz032 DMM s250 $233 |
LEADER LAG27 SINE/5Q. WAYE GEN. 3205 % 164 AW, SPEERY 3I5P I156MHz SCOPE $g00. % 720.

I LEADER LDC-8235 FREQ.COUNTER $450. $ 405 AW, SPERRY 610C, 20MHz SCOPE  ¢795 % 06 I
I LEADER LDC-822 FREQ.COUNTER %320 $ 288. A.W. SPERRY EZ-6110 DMM % 168, ;5733 I
LEADER LBO-524 35 MHz SCOFPE $995 4 848 AL SPERPY 5P-10 MINI-METER 41775 %1549
| viz we-7044 Power suPPLy #31 % 115 g spERRY 5P15 MINI-METER #1995 1188 |
e it sy 1% $15 ey s |
| Viz We-130A S0unD LEVEL METER 17 4 133, \XUWW - iz |
| VIZ WA-504B /44D AuDIO GENERATOR 4184 4 /27, & AL ITEMS CARRY FULL MAMUFACTURERS ¢ |

SIMPSON T0l6 CONTER TIMER #4750, ‘ﬂ,’}myﬁﬁo%%fgaﬁ’%,%
| simpson 7020 s6ALER 4506 o % - ' [
| SIMPSON 420A FUNCTION GEN, 4200 $ 183, |

ELECTRONICS ey
illNWAREHOUSE - — . |

ERS FILLED
Halls Rd. — PO. Box 624 - Old Lyme, CT 06371
TERMS: US. funds, Visa, Amex, MC, MoneyOrder,Check(allbeyweekstoclear),Crresidenls FAsT/ ozpm %K WN

add 7%2% sgles tax, Sale prices for prepaid orders only. Prices and availabi'lity of product subject FkoM q A M ro ;m E' 51 I

to change without notice. Write for free catalog. C.0.0. orders cash or certified check add $1.60.

| S!_nippir?g and handling charges add $3.60 for orders under $100., add $7 for orders over $100. mu /20,)434"8306

(air freight extra).
R N S N o I I D G B SRR s I TN N S IR D G N N

CIRCLE 33 ON FREE INFORMATION CARD

www americanradiohistorvy com



RADIO-ELECTRONICS

H
N

have to keep a watch on your meter’s read-
out at the same time. Well, with the model
77 you don’t have to. That meter’s touch-
hold function “captures” a reading and
displays it until you have a chance to look
at it. That allows you to place all your
attention on placing the probes. When you
here the meter beep, you know that the
reading has been captured by the meter.
You can then withdraw the probes and
examine the reading at your leisure.

The touch-hold function is activated
with the RANGE switch. To turn it on, the
RANGE switch is held in as the rotary
switch is turned to the desired function.
The RANGE annunciator on the readout
lets you know that the function has been

activated. To deactivate the function, the
meter must be turned off.

The meter comes complete with a mul-
tipurpose holder. It serves as a shock ab-
sarber for rough handling, it holds and
stores test leads, it includes a tilt stand, a
belt hook for easy carrying, and a neck
strap for easy viewing while using the test
probes.

The only thing that was the least bit
disappointing about the meter was the in-
struction manual. It offered little more
than a brief summary of meter’s opera-
tion. There’s also an operator mainte-
nance section that shows how to test the
fuse, perform some simple calibration
procedures, replace the fuse and the nine-
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Paladin introduces the lowest
cost electric desoldering

tool in the world:
The PA 1707

SOLDER SCOOTER...

® Solder Scooter heats and
desolders; it's the ane too!
“hat replaces two.

® Works effectivey on
single or two-sided PC

Joards.
® Ceramic: substrate

1eating element begins
Jeating immedjatelv.
® Powerful built-in
~acuum pump.

® Solder caollector
cleans fast

® Long life tip
~gplaces in
seconds.

® |deal for field

and re-work

abs.

Only
$22.95

PALADIN
CORPORATION
3543 0ld Conejo Road, Suite 102
Newbury Perk, California 91320
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volt battery that the meter uses for power
(estimated battery life is claimed to be two
years), and it gives an abbreviated parts
list. In all, the manual covers the material
it was intended to well, but it would have
been nice to see more information for the
technically inclined.

The manual aside, this is a really nice
piece of equipment. And to top everything
off, it seils for $125.00, areasonable price
considering that this meter offers just
about every feature one would want in a
portable DMM. If you are in the market
fora DMM, be sure to keep the model 77
in mind. R-E
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EE 3104

WHETHER YOU RE AN ELECTRONICS PRO-
fessional, advanced hobbyist, or just a
beginner, the Heathkit (Benton Harbor,
MI 49022) EE3104 electronics circuits
course is worth a look. The professional
will find the refresher course in basic elec-
tronic circuit theory worthwhile; while
the advanced hobbyist will probably find
something new to think about. If the be-
ginner uses it correctly, especially in con-
junction with the other three courses in
the series, he will get a good basic intro-
duction in electronics theory.

The fourth in a series of structured
learning courses in the Heathkit Con-
tinuing Education series, it builds upon
the theory presented in Heath’s DC elec-
tronics course, AC course, and semicon-
ductor-devices course. Included is every-
thing needed to successfully complete the
program, including the more than 100
components needed for the 18 experi-
ments. Those components include an as-

continued on page 119



Two facts you'll find hard to believe . ..
1.This phone, with engineering for

the year 2001, is yours right now.

2.Your cost is only $99.95.

Some of the brightest electronic
engineers in the world decided to build
a telephone that makes all others
obsolete.

This phone would have a big
memory to remember (and dial with one
or two buttons) a lot of phone numbers.

It would handie one or two lines,
with a “hold” button, for big-phone
performance and convenience. ’

It would work with rotary pulse or
Touchtone®, so you can use it to talk to
a computer or to use MCI, Sprint, or
any of the tone-code long distance
services.

It would display the number being
dialed in LED-illuminated figures, to
prevent errors even in the dark.

Most of all —

It would be beautiful, a magnificent
sleek instrument to enhance any room.

Ladies and gentlemen, we give you..

The Electronic Secretary-Phone

Every other state-of-the-art phone
we've seen handles either just one line
or (bulkily) five lines.

The ELECTRONIC SECRETARY-
PHONE is about half the size of most
phones, but its innards are crammed
with advanced electronic technology.

What a timesaver! It “remembers”
up to 32 numbers! Enter them just once
— then call any of them by pushing one
or two buttons.

Two-in-One, with “Hold” Button

You control two separate phone
lines, which means you can have a true
multi-line conference call without
involving the phone company.

Talk on Line 1; or put the call on
Line 1 on hold while you talk on Line 2;
or tie both lines together by depressing
both buttons!

Best of all, you can touch one key
and you'll have a hands-free
speakerphone whose sound fidelity is
surprising. Your phone has a volume
control, of course.

Before we tell you how little it costs,
here a few more timesavers and
conveniences built into your Electronic
Secretary-Phone:

Elegant, Expensive-Looking, Easy!

We've seen phones you need an
engineer's degree to operate. A child
will have no trouble putting this wonder-
phone through its paces.

You won't dial a wrong number
because an LED display shows you,
digitally, the number you're calling.

You can call MCI, Sprint, your
computer, or anywhere you need the
touchtone signal. A touch of your finger
switches back and forth from pulse to
touchtone.

Automatic redialling of the last
number? Of course. No jangling ringer-
bell; the ringer is a pleasant electronic
tone.

But we think what you'll like most
about the Electronic Secretary-Phone is
its beauty. If ever a phone could win an
award for design, this is it. You'll be
proud to have this phone in your home
or office.

LED Display Shows No. Being Dialed.

Get It Far Below Market Place

We originally planned to sell this
phone for $169.95, and it would be a
bargain at that price. When we decided
to feature it in our catalog, we lowered
the price to $129.95.

Now we've been able to contract for
enough of them that you can own an
Electronic Secretary-Phone for only
$99.95! At that price, while we have
them, you should order two.

Our absolute guarantee means
you'll have a month to use this phone
and see for yourself that our claims
about it are true. Enjoy it!

WE ABSOLUTELY GUARANTEE!
Plug in the ELECTRONIC SECRETARY-
PHONE. Use it for up to 30 days. If you
decide for any reason you don't want to
keep it, return it for a 100% refund.

* Handles TWO Phone Lines

Use the “Hold” button to switch back
and forth, Or use them together for
conference calls!

® Conference Call Feature

Just push both buttons and both lines
are open. They're interactive, so you
can tie two calls together!

e Speaker Phone

If you have a roomful of people, or if
you just don’t want to hold the
instrument, your Speakerphone has
wonderful sound fidelity plus volume
adjustment!

® 32 Memories

Your phone “remembers” up to 32
numbers. Enter them just once, then
dial by pushing one or two buttons.
Even remembers long strings of
numbers like MCI!

$99.95 complete

SAVE $20.00! Two for $179.90
(+ $2.50 per total order for shipping)

Order TOLL-FREE
For fast delivery on credit card orders
call toll-free 24 hours aday, 7 day s a week:

800-443-0100

Ask for Ext. 111

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

NEW HORIZONS
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MPF-I PLUS

Learn Computing with the
Micro-Professor-IP for $199

The Micro-Professor (MPF-IP) is a
complete hardware and software system
that will expose you to the amazing
world of microprocessors.

A comprehensive teaching manual gives
you detailed schematics and extensive
examples of program code. All of this
makes for, a superb learning tool for
students, hobbyists and microprocessor
enthusiasts alike. Also serves as an
excellent teaching aid for instructors of
electrical engineering and computer
science.

With the Micro-Professor-1P you get:
©Z-80 processor chip
©® High quality 49-key keyboard
® On board 4 K-byte RAM
©® On board 8 K-byte ROM including:
® Interactive Monitor
® Line Assembler
® Two Pass Assembler
©® Tekt Editor
©® Disassembler
® Language options of BASIC and
FORTH.

You’'ll also get a lot more including:

® Built-in speaker

® 20 digit alphanumerical green tube
display.

@ 48 Input/Output lines

@ Battery back-up circuits for RAM

® Bus expandable Z-80" architecture

® Three user’s manuals

® Program storage/reading cassette
interface

Options

@ Student Workbook ($15)

® Printer ($99)

® Speech Synthesizer Board ($129)

® Sound Generation Board ($99)

® EPROM Programming Board ($169)

® Input/OQutput and Memory Board ($99)

truction manuals
&= of options and accessories
Bl use, plus a wide range of
itions

MPF-1 Micro-Professor

Z-80° CPU, 2K RAM expandable to 4K,
2K RAM, sophisticated monitor
expandable 8K, 6-digit LED display plus
a built-in speaker, cassette interface.
and sockets to accept optional
CTC/PIO, BUS is
. extendable. As well
as being an
exciting learning

| tool, the MPF-1 is
a great lowcost

' board for OEM'’s.

MULTITECH ELECTRONICS INC.

94087 U.S.A. TEL: 408-7738400
TLX: 176004 MAC SUVL FAX: 408-7498032

195 WEST EL CAMINO REAL SUNNYVALE, CA

"2-80 is a trademark of Zilog Inc.

Canada
Future Electronics INC.

Distributor list
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Learning Labs, INC.
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SIVAD INC
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Jackson, M839206

TORONTO
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Vancouver
3070 Kingsway
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Montreal
237 Hymus Boulevard
P’ointe Claire, Quebec

Etronics
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Redmond WA 98052

TEL: 404-629-1521 TEL: 601-355-3110 206-881-0857 H9R 5C7 M3H 588 . .
TEL: (514) 694-7710 Outsi.de of North A.menca mail to:
Technical Laboratory L.A.B. Corporation  DIGIAC CORP. OTTAWA CALGARY Multitech Industrial Corporation

977 Min Shen E. Road,

105 Taipei, Taiwan, R.O.C.
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Boxter Centre

1050 Boxter Road,
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TEL: 612-436-1169
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OVER THE PAST FEW YEARS SOME EXCIT-
ing things have happened to TV that have
dramatically ‘mproved the medium. For
example, cabie/pay TV has brought qual-
ity movies and sports :nto the home. mak-
ing your couch ‘‘the best seat in the
house.”* Furthermote. television receiv-
ers themselves have been undergoing
numerous improvements, and picture
quality is noticeably better on some of the
latest sets. Those improvements are mak-
ing TV viewing better than ever, and are
inducing people to waich TV more often.

Unfortunately. a TV set’s sound sys-
tem is usually its most overlooked area.
and that is sad. With the exception of a
few of the latest sets, theaverage TV has a
four-inch speaker. a one-watt audio
amplifier. and no tone controls. The re-
sult is sound quality that’s good enough
for the news, but that can’t do justice to
musical programs or feature movies.
Combine that low-quality sound with a
good picture, and you lose half of your
potential viewing pleasure! But don’t
despair—now you c¢an do something
about it!

That’s where our TV Sound Converter
comes .n. It’s designed to correct the de-
ficiencies of most TV sound-systems and
to improvz the sound quality to match that
of the picture produced by the best sets.
The project features a separate high-
quality FM detector; treble and bass one-
controls; a loudress-compensated
volume control, and an audio power-
amplifier. Counect the TV Sound Con-

TREBLE

GLm_io#

GARY McCLELLAN

Ycu don't have to setile for poor sound quality from your TV
set any more. This easy-to-build project will get great sound
frem any set—and no internal modifications are requiraa!

verter tc a good speaker system, and
you’ll be amazed at how good TV sound
tan be!

There are nc¢ solder connections or
modifications required at the TV receiv-
er. That eliminates a potential shock
hazard. and is sure to be appreciated by
peaple who don’t want to tear into their
TV’s. Other features of the converter in-
clude a sound input for your videocassetie
recorder (VCR), so you can improve the
sound from that source, tco. A muting
circuit (which suppresses the between-
station noise that you get when you
change channels) is also included. And,
on rop of that, the converter can be used
with any TV. whather it’s a tube-,
transistor-, or IC-type receiver.

The TV Sound Converter is moderately
priced and easy to build. To keep the cost
to 2 minimum, a special effort was mace
to use as many commonly available parts
as possible. (Check the ads in Radie-
Electronics.) Most of the circuitry—
three IC’s, two power transistors, and an
assortment of inexpensive and readily
ava;lable passive componenis—is con-
tained on a hand-sized PC board. It cost
us about $45 tc build, but that figure
might be higher if yvou don’t have a well-

www americanradiohistorv com

stocked junkbox. Constiuction is
straightforward and is pretty mach lim-
ited to stutfing the printed-circuit hoard
with parts. and to connecting the external
controls, input jack, and power transfor-
mer to the board. One potential area of
concern is the three coils usad in this
project. But don’t worry abtout having to
wind them; ycu can buy them prewound
The only coi] winding that you'll have to
do is to wind five turns of wire arcund one
of the prewound coils. That’s a job that
anyone can handle, even scmeone who’s
never wound a coil before! So if you are
concerned about ease of corsmruc:ion:
den’t worry—this project is not bad at all!

How it works

There ae many ways tc improve the
sound qualizy of your TV receiver, and
each has its advantages and dis-
advantages. Let’s discuss some of thz
methods briefly. because it will help you
to appreciate the circuitry used herz. The
cheapest and simplest way to improvs the
sound is to Jdisconnect the se:'s internal
spzaker, and substitute a.quality speaker-
system. While the cost is low the draw-
backs includs impedance-matching prob-
lems (many new sets use 32—45 .chm
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RF PICKUP*

/ SOUND-IF OETECTOR AND AMPLIFIER
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*PICKUP LODSELY COUPLED
TO TV SOUND IF SECTION.

s R23

|
|
B>+
TONE
CONTROLS i
Ly i
|
|
|

T0
SPEAKER

FIG. 1—SIMPLIFIED SCHEMATIC of the TV Sound Converter shows the three main blocks of circuitry:
the sound-IF detector/amplifier, the tone-control section, and the audio power-amplifier.

speakers), excessive hum and distortion,
and a severe shock hazard. You should
know that power transformers have quiet-
ly disappeared from recent TV’s, and that
can make adding an external speaker a
dangerous proposition.  Another
approach is simply to connect an external
audio-amplifier across the TV’s volume
control. That costs more. and it requires
modifications to your TV. It will elimi-
nate the other problems mentioned
earlier—except for the shock hazard. A
serious drawback, however, is that many
new TV's use a DC control-voltage to
control the volume and, as a result, there
is no audio signal at the volume control.
That’s why that approach is often ruled
out.

That leads us to the TV Sound Conver-
ter, which uses a ditferent (and better)
approach. The device uses a complete
sound-IF amplifier plus an audio ampli-
fierto do the job. Careful design results in
the best possible sound quality, and the
elimination of the shock hazard. While
cost might be considered a disadvantage
to this method, the build-it-yourself na-
ture of the converter keeps that under
control.

The TV Sound Converter contains
three “‘blocks’ of circuitry. Figure |
shows those blocks in a simplified
schematic of the converter. The first
block is a complete sound-IF amplifier
and detector. Its circuitry is preceded by a
special input-network made up of C1, C2,
C3, LI, and R1. (Switch S1 bypasses this
IF amplifier section for VCR inputs.) The
combination of C2 and L1 is tuned to the
TV-sound frequency (4.5 MHz) and re-
jects other frequencies that could in-
terfere. The secondary winding of L1 is

an impedance-matching device. It pro-
vides the IC with the low impedance that
it needs to see at its input. Capacitor C3
and resistor R1 are included to provide an
RF ground for the input, and to minimize
a shock hazard. That is important in case
the input cable should somehow short it-
self to live TV-circuitry. The gain of the
circuit is so high that simply placing the
input cable near the TV-sound section
will make it work. No electrical con-
nections are required. In fact, with some
TV’s, the input cable can be placed on the
outside of the rear cover with excellent
results!

The second block is the tone-control
section. That is nothing more than the
usual treble and bass controls, plus an
amplifier to make up for losses in that
section. Finally, the third block is an four-
watt power amplifier. Four watts is more
enough power to drive a set of quality
speakers to good volume with low distor-
tion.

Now let’s look at the circuitry in more
detail, referring to the schematic in Fig.
2. The TV sound-IF signal is picked up by
a ““probe’’ that is loosely coupled to the
sound-IF section of the TV. The signal is
fed to the 1F 1N terminals of the converter.
Capacitor C2 and coil L1 are resonant at
4.5 MHz, providing selectivity for the IF
amplifier. The IF signal is transformer-
coupled into the IF amplifier via pin 1 of
ICI. Itis amplified by a factor of about 80
dB, and appears at pin 8 of the IC. Coil L2
reduces the signal level to about 150 mil-
livolts, which is necessary for proper
muting-circuit operation. The 150-
millivolt signal appears at pin 9 of ICI
and goes to two places.

First, it drives a quadrature-type de-
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tector contained inside the IC. That works
in conjunction with C9, L3, and R3 to
produce a demodulated audio signal.
That signal goes to an internal amplifier,
and ultimately to pin 6, the output of IC1.

At the same time, the signal from pin 9
drives an internal level-detector circuit
that generates the muting function. The
output of the level detector appears at pin
12 of IC1. The output is divided by R4,
RS, and R6, and filtered by CI12.
Potentiometer R5 sets the muting
threshold. The voltage applied to pin 5 of
IC1 controls an amplifier inside the IC
that switches audio to pin 6 when there is
a signal of sufficient strength present.
Finally. the detected audio appears at pin
6 of IC1. A simple de-emphasis network
made up of C13 and R7 restores its
proper-high frequency response. The au-
dio appears at the AF ouT terminals and
goes to a switch, Sl, that determines
whether the rest of the circuit (the tone-
control and amplifier blocks) will act on
that audio or the audio from your VCR.

The tone-control section consists of a
standard bass and treble network and an
amplifier. Audio coming from Si (the
switch that selects IC1 or the VCR as the
signal source) is applied to the AF IN ter-
minals. A simple bass-control circuit
made up of C15, C16, R9, R10, and R23
boosts or cuts the bass frequencies. The
treble frequencies are handled by a simple
boost/cut circuit made up of C17, CI8,
and R22. Resistor R11 is included to
minimize interaction between the bass
and treble controls. The signal output
from the tone controls is taken from the
slider of the TrREBLE potentiometer, and
drives op-amp IC2. That device is a sim-
ple non-inverting amplifier with a gain of
50—enough to overcome the losses that
take place in the tone-control circuitry.
The amplified signal from IC2 drives an
external volume control, which features
loudness compensation (bass frequencies
are boosted and the treble reduced slightly
at low volume-levels) to improve the au-
dio quality. The loudness compensation-
circuit is made up of C29 and R25. which
are connected to a tap on the volume
control.

From that point, the audio signal goes
to IC3, an LM377 two-watt audio ampli-
fier IC. That's a rather unusual applica-
tion for that IC, which is intended for
lower-power applications. The circuit
was abstracted from the 1980 edition of
the National Semiconductor Audio Hand-
book. The output of the IC drives the
speaker through R20. At low levels (be-
low about 100 mW) the IC provides all
power. But as the output rises, the voltage
drop across R20 also rises, and that
causes transistors Q1 and Q2 to turn on.
They act as emitter followers and boost
the power level. As a result, it is possible
to get more than four watts of power from
a two-watt [C. The technique is simple,
low cost, and effective. Resistors R17
and R18 set the gain of the circuit, while
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FIG. 2—THE PILOT LIGHT SHOWN is optional. It was part of the power switch (S2) used by the author.
Note that R18 (connected between C23 and R19) is incorrectly labelled R13.

C21, C23. and R19 shape the frequency
response.

All that’s left are the power supplies
(+12and — 12 volts). The amplifier sec-
tion uses a conventional * 12-volt sup-
ply, made upof T1, BR1, C25, and C26.
The IF section has its own 12-volt power
supply: D1, Cl1, C10, and R8&. A separate
supply is needed for that section because
it was found that powering it from the
same supply used by the amplifier gener-
ated noticeable hum.

Construction

The first step in building the TV Sound
Converter is to obtain or make a PC
board. You can make your own board—
the full-size foil pattern is shown in Fig.
3. A pre-etched and drilled board is avail-
able (from the supplier indicated in the
Parts List). Whichever you choose, you
should note that, because of the high
sensitivity of the IF amplifier, a PC board
is a necessity for this project. If you try to
breadboard the device, the chances are
that 1t will oscillate and do other strange
things. Play it safe and use a PC board!

Once you have a board, the next step is
to obtain the parts. Generally, they should
be available from many sources. As for
the Miller colls, they should be available
from larger parts-distributors. Shields are
required for those coils—you can use

4-7/8 INCHES

FIG. 3—YOU MUST USE A PC board for the converter. If you don't, the chances are that the circuit will

oscillate.
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commercial ¥2 X ¥ X l-inch ones, IF-
transformer shields from junked Amer-
ican car radios, or you can make your own
from sheet brass (more on that later).

A number of parts substitutions can be
made in building this device. For ex-
ample, there are many types of rectifiers
that can be used for BRI and DI, and
there are many possible substitutes for
transistors Q1 and Q2. As for IC3, several
substitutes are permissible: You can use
the newer LM 1877 or the LM378, with
no circuit changes. In fact. the LM378
will give greater power output. As for the
capacitors, their values aren 't too critical,
but it 1s recommended that you use the
types called for in the Parts List. For
example, substituting ceramic-disc types
for the Mylar tone-control capacitors may
cause problems because of their high
leakage, which can upset the high-imped-
ance circuitry.

Once you have the parts you can simiply
“stuff the board.”” Refer to Fig. 4, the
parts-placement diagram, for details as
you work. Note that the parts-placement
diagram shows the component side of the
board with the foil side facing down.

Now install the parts. (We’ll cover
only the board-mounted parts here; we’ll
discuss the rest when we’re ready to
mount the board in a cabinet.) With the
board positioned as shown, start with the
IC’s: Install a 16-pin socket at the ICI
position as shown. If the socket has a
pin-1 marking, orient it so that it points to
your right. Then go to the IC2 position
and install an 8-pin socket. Be sure to
orient any pin-1 marking as shown. Do
not install either IC1 or IC2 until you are
told to do so. Move on to 1C3. Do not
install a socket at this position; the IC

must be soldered in place (the foil of the
board acts as a heatsink). Install IC3 and
carefully solder all the leads. I suggest
that you solder one row of pins first, let
the IC cool off, and then solder the other
row. There’s less chance of causing dam-
age that way.

The next step is to install the power
transistors and rectifiers. Start by install-
ing a TIP31 transistor as shown at Ql—
note that the metal tab points toward IC3.
Then install a TIP32 transistor at the Q2
position—note that the metal tab points
away from IC3. (Heatsinks aren’t re-
quired on those transistors because their
power dissipation is low, but you may
still want to include them for safety’s
sake). Install BR1 as shown, with the
“‘plus”’ side pointing down. After that,
install D1. Double check your IC socket,
transistor, and rectifier installation before
continuing.

The next step is to install the coils. Start
with L3. Insert a 23A155RPC coil as
shown in the L3 position. Be sure to push
it flush against the board before you sol-
deritin place. Then move to the right and
install a 100 uH choke (1.2) against IC1.
Again, be sure to push it flush against the
board before you solder it in place.

At this point we make a brief stop to
wind some wire on a coil. Refer to Fig. 5
for details. Simply wind five turns of no.
28 enameled magnet wire over L1’s body
between its base and the windings, being
careful not to let the magnet wire overlap
the existing winding. Then twist the free
ends of the new winding once to hold
them in place. Now refer back to Fig. 4.
You are going to install the coil at the L1
position. Insert the wires of the coil you
wound in the two small holes and then
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LIWINDING

5 TURNS
NO. 28 WIRE

FIG. 5—THE ONLY COIL WINDING that you have
to do is shown here and is explained in the text.

insert LI into the larger ones. Solder the
coil in place, and then solder the wires.
(Be sure to scrape off the magnet-wire
insulation before soldering so that you can
get a good connection.)

Now we’ll install the resistors and
capacitors around IC1. Note that the com-
ponents in that area are intentionally
close together; that’s to prevent oscilla-
tion. Because it’s cramped, you must be
extra careful to get the components in
their right places. Start by installing a
33K resistor at R3 (next to L3). Then
install a 100-pF disc capacitor at C9, and
moving farther to the right, installa0.01-
wF disc capacitor at C6. Be sure to push
all components tlush against the board
before soldering them in place. Afterthat,
install a 0.33-uF tantalum capacitor at
C12: note that the + sign points up.
Move 1o your right and install a 470-ohm
resistor at R4. Then next to it install 0.01-
wF disc capacitor at C8. To the right of C8
install a 33K resistor at R2 and instull a
0.1-uF disc capacitor at C7. Finish up
work in this area by installing a wire
jumper at “J.” A piece of leftover resistor-
lead will work fine. Now, stop and exam-
ine your work, and correct any mistakes
you may find before going on.

Continuing with the IC1 components,
install a 0.01-uF disc capacitor at C13
and a 2.7K resistor at R7. Next to it, at
RS, install a 500,000-ohm trimmer
potentiometer. Move to the right and in-
stall 0.01-uF disc capacitors at C4 and
C5. Finish up the circuitry around IC1 by
installing a 100,000-ohm resistor at R6 as
shown. Note that R6 is installed about an
inch over the top of the IC. Place short
lengths of insulated tubing over the leads
and then install them in the places shown.
That takes care of ICI; on to the less-
critical circuitry!

The remaining resistors are installed
next, starting at the left-hand side of the
board and working toward the right. Be-
gin by installing a 2.2K resistor at R10
and a 22K resistor below it at R11. Move
down a bit and install a 15K resistor at R9
and then jump over to IC2 and install a
4,700 ohm resistor at R12, and a 100K
resistor at R13. After that, install a 100-
ohm resistor at R15, above IC3. On the
other side of IC3 install a 100K resistor at
R16 and, next to it, install a 100-ohm
resistor at R14. After that, install a 2.2K
resistor at R17. Move up to the center of
the board and install a 47-ohm resistor at
R8. Move up still farther and instail a



1 megohm, Y-watt resistor at Rl and a
2.7-ohm resistor at R21. Note that it may
be necessary to pre-form the leads before
installation; the holes are spaced widely
apart. Continue by installing a 5.6-ohm
resistor at R20. If you can’t find the half-
watt (R20) resistor, simply use two 10-
ohm. Ya-watt resistors in parallel. Move
down and install a 22K resistor at R19,
next to Q1. Finish up the resistors (final-
Iv!) by installing a 100K resistorat R18 as
shown. Check your resistor installation
carefully before continuing and correct
any mistakes now betore you forget about
them.

Install the capacitors next. Again, work
from left to right. Install a 0.22-uwF Mylar
capacitor at C16 and a 0.022-pF Mylar at
C15. After that install a 0.1-uF Mylar
capacitor at C14, and a 0.001-pF Mylar at
C17. (Incidentally, a good source of those
capacitors is junked imported radios and
other similar equipment.) Continue by in-
stalling a0.01-pF Mylar capacitor at C18.
Now for a few electrolytics—watch the
polarities any time you install electroly-
tics! Install 22-pF electrolytics at Cl9,
C20, and C21. After that, install a 0.1-pF
Myiar capacitor at C22, next to IC3. Mov-
ing up, install a 100-pF electrolytic at
Cli1. Make sure the capacitors are in-
stalled properly before continuing.

Now install a 68-pF disc capacitor at
C2, and a 10-pF disc capacitor at Cl.
Moving on, install 2 0.005-uF, 1-kV disc
capacitor at C3. After that, install 2200-
uF capacitors at C26 and C25. Make sure
those capacitors are installed properly be-
fore continuing. Then install a 0.1-uF
Mylar capacitor at C24 and a 100-pF disc
at C23 (at the lower edge of the board.)
Finish up the capacitor installation with
0.01-uF discs at C27 and C28, next to
BR1. Check vour work and correct any
errors before you continue.

All that’s left to do on the board is to
install a jumper and the coil shields. The
jumper comes tirst. Cut a 2-inch picce of
insulated hookup wire, strip the ends, and
connect it at the holes near BR1 and D1.

Betfore vou install the coil shields,
wrap pieces of plastic electrical tape over
the terminals of L1 and L3. That helps to
prevent shorts. Then snap the coil shields
into place and solder them to the board.

If you don’t have access to commercial
shields, or 1o a junked American-made
car radio for the shields trom its IF
transformers, you can make them your-
self. Here s how: Cuta strip of sheet brass
(available from hobby shops) into two 174
X 1-inch pieces. Then roll cach strip into
two Ya-inch (diameter) by 1-inch (high)
cylinders. Solder the edges to keep the
metal in place. Then solder pieces of solid
wire to the edges of the cylinders. Those
are the mounting terminals. Insert your
new coil shields into the board and solder
them in place. That completes the con-
structure of the board. And if you’re done
things correctly, the completed board
should look like that shown in Fig. 6.

PARTS LIST

All resistors Va-watt, 5% uniess other-

wise specified

R1—1 megohm, Y2 watt

R2, R3—33,000 ohms

R4—470 ohms

R5—500,000 ohms, trimmer potentio-
meter

R6, R13, R16. R18—100,000 ohms

R7—2700 ohms

R8—47 ohms

R9—15,000 ohms

R10, R17—2200 ohms

R11, R19—22,000 ohms

R12—4700 ohms

R14, R15—100 ohms

R20—5.6 ohms, 2 watt (see text)

R21—2.7 ohms

RZ2, R23—100,000 ohms, potentio-
meter, audio-taper

R24—100,000 ohms, potentiometer,

audio-taper with loudness tap (Radio

Shack 271-1723 or equivalent)

R25—3300 ohms

Capacitors

C1—10 pF, 1000 voits, ceramic disc

C2—68 pF, 1000 volts, ceramic disc

C3-0.005 pF, 1000 volts, ceramic disc

C4, C5, C6, C8, C13, C27,C28—0.01 pF,
50 volts, ceramic disc

C7—0.1 uF, 16 volts, ceramic disc

C¢, C23—100 pF, 1000 volts, ceramic

disc
C10—100 uF, 16 volts, radial-lead
electrolytic
C11—470 uF, 16 volts, radial-lead
electrolytic

C12—0.33 uF, 16 volt, tantalum

C14, C22, C24, C29—0.1 pF, 50 volts,
Mytar

C15—0.22 uF, 50 volts, Mylar

C16—0.22 uF, 50 volts, Mylar

C17—0.001 pF, 50 volts, Mylar

C18—0.01 pF, 50 volts, Mylar

g

e — e
FIG. 6—THE ONLY CRAMPED AREA on the
board is around IC1. That is intentional; it pre-
vents unwanted oscillation.

Installing the converter

The next phase of construction is to
install the board in a cabinet, and to wire
the controls and power transformer to tt.
Let’s start by discussing the cabinet. The
converter is designed to be installed in
almost any type of cabinet, plastic or met-
al. So, if you have a particular type of
cabinet in mind, and there is room for the

www americanradiohistorv com

C19, C20, C21—22 uF, 16 volts, radial-
lead electrolytic

C25, C26—2200 pF, 16 volts, radial-lead
electrolytic

Semiconductors .

IC1—LM3089 FM receiver IF system

IC2—LF356N monolithic JFET op-amp or
TL081 general purpose BIFET op-amp

IC3—LM377 dual 2 watt audio amplifier or

LM1877 dual audio-power amplifier

Q1—TIP31 NPN power transistor

Q2—TIP32 PNP power transistor

D1—1N4002

BR1—full-wave bridge rectifier, 1 amp, 50
volts

T1—18 volts, 2 amps, center tapped

L1, L3—10-19 pH adjustable coils, J.W.

Miller 23A155RPC

L2—100 pnH RF choke, J.W. Miller 9210-
76

F1—' amp slow-blow fuse

J1—RCA phono jack

J2—Two-contact connector

S1—SPST toggle switch

S2—SPST power switch (with optional
16-volt pilot lamp)

Miscellaneous: 5 feet RG-174 coaxial

cable, 6 inches no. 28 enameled wire, one

16-pin IC socket, one 8-pin IC socket, coll

shields, cabinet, hardware, 3 knobs, AC

line cord with plug, fuse holder, etc.

The following is available from Menda-

kota Products, PO BOX 20 HC, Orange-

hurst, Fullerton, CA. 92633: AUD-1

printed-circuit board, $12.00. Califor-

nia residents add 6% sales tax. Non-

USA residents include an additional

$3.50 for first-class postage and han-

dling. Coils L1-L3 can be ordered

from: Circuit Specialists, Box 3047,

Scottsdale, AZ 85257. Price is $7.95

postpaid; please specify J.W. Miller

part numbers when ordering; Arizona

residents add 4% sales tax.

parts, go ahead and use it. In fact, you
may even be able to mount the board
inside your TV receiver and dispense with
the cabinet entirely! However, it you de-
cide to install the board inside the TV,
remember to mount it well away from any
heat-producing circuitry, and away from
the TV’s horizontal-output stage. The lat-
ter can introduce a buzz into your audio if
the board is too close to it.

We built our version in the cabinet ot a
discarded UHF converter; the chassis and
front panel came from an old aluminum
chassis-box. All that was required was a
little work to make the cabinet com-
ponents presentable, and the cost was
zero. No doubt you cun find ua suitable
cabinet if you raid your junkbox or shop
around a bit.

Once you have a cabinet, you can drill
all the mounting holes for the parts. The
photograph shown in Fig. 7 should give
you an idea of where to place them. The
board itself is mounted on the bottom of
the cabinet using Ya-inch spacers. Drill
the holes. clean up the cubinet, and paint
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FIG. 7—THE OFF-BOARD components should be mounted before they are wired to the board.

it if necessary. Label the controls with the
press-on letters that are available from
many electronics supply houses and art-
supply stores. Then install the controls,
connectors, and the power transformer.
By this time you are ready for the final
wiring.

All that is left to do is to connect the
cabinet-mounted components to the
board. Refer again to Fig. 4. the parts-
placement diagram, for details. Start by
stripping both ends of a 3-foot picce of
RG-174 coax cable as shown in Fig. 8.
Separate the shield braid on one end and
twist it to form a separate lead. That end
will be connected to the board shortly. As
for the other end, strip oft | inch of the
insulation, but leave the center conductor
untouched. Then cut the shield braid all of
the way back to the insulation. Place a
picce of Ya-inch heat-shrink tubing over
the cable. positioning it so that it overlaps
both the end of the center conductor and
the braid, and then shrink it in place. That
end of the cable is the RF pickup tor the
converter. It will be placed near the
sound-IF section of your TV. Refer to
Fig. 4 for the remaining connections.
Connect the other end of the RG-174
cable to the IF pads on the board. Note
that the shield goes to the pad that con-
nects to C3/R1.

Now for some other shielded-cable
connections. Conventional microphone
cable can be used for those. Cut two short
lengths (about 6 inches), and strip onc end
of each cable. Install one cable at the AF
ouT (the output of the sound-IF detectors)
connections, and the other at the AF IN
pads. Cut another short length (about 6
inches) of dual-conductor shielded cable
for the volume control. Note that if you

BRAID

don’t have such cable, two pieces of regu-
lar, single-conductor shielded cable will
do fine. Strip one end and connect it to the
VOLUME pads as shown. That takes care of
the shielded-cable connections.

The remaining connections can be
made with conventional hookup-wire or
ribbon cable. We used ribbon cable for u
neater appearance. Start with the bass and
treble controls. Cut short lengths of wire
and install them as shown. If you used
hookup wire, twist the bass-control wires
together, and the treble-control wires
together, so that they won't be confused.
Then continue with the speaker leads. Cut
two short lengths of wire, and install them
as shown. Finally, cut three short lengths
ol wire for the power transformer, and
install them as indicated in Fig. 4. That
takes care of the board cable connections.
Install the board in your cabinet and get
ready to complete the wiring.

We still have to wire the POWER switch,
S1. Route the cables to the switch, cut
them to size, and connect them to the
switch. Then connect J1. The shell of that
Jjack is the only part of the converter cir-
cuit connected to ground that goes to the
“outside world.”” Be absolutely certain
that it does not come into contact with the
TV set’s chassis! (That also means that, it
you are using a metal enclosure, that the
Jjack should make good electrical contact
with that enclosurc.) Make the cable
ground connections exactly as shown—
that will minimize hum pickup.

The controls come next. Start with the
bass control. Route the wires from the
board over to the control and cut them to
size. Connect the wires to the control as
indicated. After that, connect the treble
control in the same manner. The volume

A& :
CENTER _— " -

BRAID (_— CENTER WIRE FOR RF PICKUP

CONDUCTOR ’4 1INCH _ﬂ "_
RG-174 HEAT-SHRINK
TO BOARD TUBING

FIG. 8—THE RF-PICKUP cable. The shield should be twisted to form a lead at the board end. It should
be cut off at the other end, and the center conductor and a bit of the braid and outer insulation covered

with heat-shrink tubing.
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control (with the loudness tap) comes
next. But first, install the loudness com-
ponents. Connect a 33K resistor in series
withan 0.1 uF capacitor and wire them to
the volume control as shown in Fig. 4.
Route the volume cable over to the con-
trol, cutitto size, and connect as has been
indicated.

The next step is to connect the speaker
wires. When routing them to J2, be sure
to position them well away from the bass
and treble cables. After that, connect the
power transtomer. Connect the wires to
T1 as shown, after routing them well
away from all other wires. If your power
switch has a built-in pilot light, connect it
now: otherwise disregard that step. Final-
ly, wirc up F1 and S2. With that you have
finished assembly, except for installing
IC1 and IC2. You can do that after you
have applied power to the board and veri-
fied that the proper supply-voltages are
present at the IC sockets—+ 12 volts at
pin [1 ot IC1, and pin 7 of IC2, and — 12
volts at pin 4 of [C2. (There should also
be + 12 volts at pin 14 of IC3 and — 12
volts at pins 3-5 and pins 10-12 of IC3.)

Adjustments

One of the nice teatures of this device 1s
that, although adjustments are required.
no test equipnient is necessary to make
them. All you need is a TV receiver in
good condition, and a plastic hex
alignment-tool.

Start by presetting the adjustable com-
ponents and checking the operation ot the
unit. Set the slugs of L1 and L3 to mid
position. Then turn potentiomenter RS
fully clockwise. Connect a speaker, and
apply power to the board. Set SI to its
vck position, and connect a tuner or other
high-output-level device to J1. At this
point, the project should pertform like any
other high quality audio amplifier. If not,
check your wiring, and correct any errors.
Set S1tothe v position. You should hear
a roar of noise. If not, turn the potentio-
meter in the other direction. If you then
hear the roar, you’ve wired the control
backwards. Reverse the wiring (if neces-
sary) and you are ready to try the conver-
ter with your TV.

Modern TV’s can pose a serious
shock hazard when operated with the
back cover removed. Do not touch any
components while the set is plugged in.

Remove the rear cover of your TV, and
locate the sound section. Often that cir-
cuitry will be identitied by a module or
tube placement, or by a sticker inside the
set. Once you have found the sound sec-
tion, connect the power to the set and turn
it on. Tune in a strong station and adjust
the fine tuning for the best sound quality.
Place the RG-174 cable from the conver-
ter near the sound-IF tube, transistor, or
sound-detector IC. With some IC-type
sets you can jam the pickup lead directly
into the sound coil for a strong signal.
You should now hear weak sound or per-

continued on page 100



INNOVATIONS
IN
ELECTR

NICS

Gee-whiz products from tomorrow that you can buy today—all possible
thanks to the wonders of modern electronics

WARREN ROY

LLECTRONICS! THE WONDERFUL. WORLD OF ELECTRONICS! IT
seems to be behind evey new product to brighten our life. Some
of these products are truly significant. Others are conveniences,
and still another group are just fun. But all are exciting to those of
us in the know; those who can understand and appreciate what
the product really does, how it does it, and why that makes it
innovative.

As we have all seen, the price tag of a new automobile has
moved from $2,000 to $10,000. In the same period of time the
price of a small computer has dropped from several thousands of
dollars to less than $800 for a complete system with plenty of
memory and a disk drive. That is the kind of movement elec-
tronics has made possible, and the kind of excitement that
electronics generates in all of our lives. In a time of rising prices.
the the features of modern electronics continues to drop and only
technological development has made that possible.

The idea behind this article comes from the dozens of elec-
tronics catalogs filling our mailboxes—each one crammed with
the latest examples of products delivered thanks to electronic
technology. The editors of Radio-Electronics asked me to look
through those pages, select cxamples of the technology and
present a variety of selections for you, our readers. That’s what
any author would consider a fun asignment—pick what you like
and write about it. And so | have. You may not agree with my
choices or with my reasons behind my selections. I may have
overlooked a significant item. I picked the items I liked—that
doesn’t mean that they are the best selling, or the most innova-
tive. It does mean that when I looked, these were the items that
stood out. OK. Now you know the rules. Let’s find out if my idea
of electronics innovations—1984, is the same as yours.

Robots, ROBOTS, robots

If you’ve ever wanted to know what it felt like to control the
robot arm that inserts and removes radioactive fuel rods into and
out of the core of a nuclear reactor. here’s an easy way to find out.
A Japanese firm, called Armatron, has devised a working replica
of an industrial robot arm. 1t’s designed to work just like the ones
used in ultra-modern factories and laboratories. Quoting right
from the Sharper Image catalog offering this device gives a bit

THIS WORKING REPLICA of an industrial-robot arm is manufactured by
Armatron, a Japanese firm. It is available in this country from sharper
image.
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NTS Electronics

NTS Intronic Training is a carefully developed
and tested learning system providing a tho-
rough intergration of advanced electronic
hardware with modern lesson texts. The
relationship between theory and practical
applications is made clear through the
hands-on experience of building and
assembling kits of state-of-the-art
equipment. Courses include a wide
variety of test instruments, both digital
and analog, as well as other units
not shown here. And, depending on
the NTS program you select, you
can earn up to 30 CEU credits for
successful completion. Our full-
color catalog has complete
details. NTS has taught
industrial skills for over

78 years—a record

that has no equal.

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more :
with NTS INTROMEC " home ¥
training. Courses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to-
earth practical.

HERO 1 is included in two
courses, one basic and one
advanced. You'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen-
tals of mechanics, and robotic
applications in industry.

You'll learn analog and digital
skills, radio control, fluidic,
pneumatic and servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs

ever offered in home study.
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Training..........

FIRST WITH TOMORROW’'S
TECHNOLOGY , _ S

1. Advanced "’Z Chassis’’ NTS/HEATH ’‘Smart Set”’
with computer space command remote control and
space phone. Originate or receive telephone calls
through this set and the number appears

on the screen-store your police and other
emergency numbers into memory which may

be recalled and auto-dialed at any time.

Traditional and incomparable picture quality.

Unit has Quartz Controlled Tuning, 178
channel capacity, remote antenna switch
accessory for reception of VCR, VDR, Broad-
cast, Cable, Video Games, and Personal
Computer Input (no cable change) plus
computer- controlled color. Featured

in all-new Video Technology Course.

7
12:01:36
714-555-1212

2. NTS/HEATH HN89A Microcom-
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Processor, and standard
keyboard as well as Numerical Input Keyboard. The growing
importance of computer knowledge and skills nave made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills.

3. NTS Microprocessor Trainer is inctuded in our Industrial and

Microprocessor Technology Course. It is a portable unit, contained in

a convenient high-impact Carrying case. Hardware/ Use the mail-in card or fill out and mall the coupon. Indicate the fleld of your choice.
Firmware includes MOﬂitOl’ Operating System- {One, only please.) FREE fuil color catalog will be sent to you by return mail.

Expandable User Memory_User Expenmenta' on_ F---------------------------------------1

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS ©Pet 206-113
Cassette 1/0. 4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below:

O Robotics 0O Computer Electronics
NO OBLIGATION NO SALESMAN WILL CALL 0O Digital Electronics O Video Technology
0O Auto Mechanics O Home Appliances

O Air Conditioning/Solar Heating

NATIONAL
TECHNICAL

Name Age
SCHOOLS Address — = —
Apt. . City R — —_—
TECHNICAL TRADE TRAINING SINCE 1905 I — - ze

Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

O Check if interested in G.l. information.
OCheck if interested ONLY in classroom training in Los Angeles
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[ T T T T T T L L L L T T
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THE SOPHISTICATED HERO ROBOT from Heath is available both in kit
form and fully assembled.

more information on what it will do. “Drop an olive in your
martini, play a game of robot chess, pass hors d'oeuvres to
startled party guests.”” The unit comes with a variety of accesso-
ries that let you practice and polish your skills. It’s made of high-
impact plastic, weighs 2%2 pounds and measures 6 X9 X8
inches. The arm assembly is 15%2 inches long and the non-slip
gripper jaws open to 2 inches.

At a more sophisticated level is Hero, the now-famous robot
produced by the Heath company as both a kit and an assembled
ready-to-go-to-work robot. Hero is a complete, mobile, machine
with its own on-board computer, a voice, and lots of other
goodies. I'm in the process of assembling a Hero of my own and
that’s become a challunge in itself. About 15 more hours of work
and I'll be ready to switch it on and start enjoying the jobs I have
scheduled for it.

By the way, robots aren’t new to regular readers of Radio-
Electronics; we showed you how you could build your own, in a
series of articles that started in the August 1980 issue.

Television—always something new

Radio-Electronics first told you about a portable flat-screen
TV more than two years ago. It was a cover story on the October
1981 issue. It was the announcement, at that time, that Sincalir
had shown a flat-screen TV receiver. And today. if you have $300
to spare, you can buy one for yourself. It's the Casio large-screen
(large for a portable set) liquid-crystal display, flat, pocket-size

.- ] @

POCKET TELEVISION. This tiny unit from Casio measures 4 x 5 x 1
inches and features a 2¥%s-inch LCD “‘screen.”

TV. The LCD screen delivers a great picture on the 2%-inch
screen and the entire set measures a minlature 4 X 5 inches and is
just about | inch thick. All the features you might expect are built
right in, a high-performance VHF-UHF tuner, a speaker, of
course, and a 4-way power system that guarantees complete
portability. Also. an external antenna terminal is included for use
when its convenient for you to stay in one place. As it says in the
Markline catalog listing this set “It’s the TV of the future for
people who need intormation and entertainment to go!™

OK, you want a portable set: but you want color, too. Then
your choice in TV receivers might be the Panasonic CT-33//
Micro Color TV. It measures a mere 2.6 inches diagonally,
weighs only 3.3 pounds and cost a few pennies under $500.

MiCBO Coton Ty

THIS SMALL COLOR PORTABLE from Panasonic has no channel selector
dial. Instead, it features an electronic auto-search tuner.

There's no tuning dial to turn either. thanks to the electronic
magic of Auto-Search. At the press of a button, the electronic
tuner searches for the channel you want—UHF or VHF—finds
it, and locks it in. The receiver is also handy as a portable
monitor for your video camera.

I know you’ve already heard of Seiko’s wristwatch TV and I
have deliberately not included it here. Since you can’t go out and
buy one today it doesn’t fit into the scope of this article. But how
about being able to turn on your TV by pushing a button on your
digital wristwatch? No! were not kidding. That product is avail-
able right now for only $69.95. Of course, since what pushing
that watch button does is to active a remote module, you can also
control any electically-powered device up to 300 watts. And
since there are two channels you can control two different de-
vices in the same room. It’s an infra-red remote control, so the
signals are kept within the one room and as a result you can have
additional “watch-controlled™ devices all over vour home.

Talking about watches

The modern digital watch is an amazing phenonomon. They
come in every variety you can imagaine: some that you can't
imagine and some that you can’t figure out why they bothered to
make in the first place. Calculator watches are one example of
unusual watches. I find that all those little pushbuttons on the
front are a pain. It's bad enough that they are so tiny that if you
don’t have little fingers (I don't) you can't use them, but the
buttons take up so much room that the average calculator watch
is big. ugly and cumbersome. Well, Casio has come up with a
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solution to that problem, too. Their new Touch Sensor watch is a
calculator watch that doesn’t have a bunch of keys on the front
panel. No! You don’t use ESP to operate the calculator. When
this watch is in the calculator mode, the liquid-crystal display
indicates the keys on the transparant face of the watch and that
tace then becomes a pressure-sensitive keyboard. Neat! If 1 do
say so mysclf.

Then of course there are watches that monitor your pulse rate,

INSTEAD OF KEYS, this calculator/wristwatch from Casio uses a touch
sensitive watch face.

that have analog and digital displays, lifetime calendars, sing
you a song when it’s time to get up, and even tell you the
temperature (in both Celsius and Fahrenheit). If you can think of
some feature that isn’t yet available, look for it; it will be there
next week.

Musical greeting cards

That’s not new. I’ve bought those through the years. They
come with little mechanical music boxes. True, but that’s not the
kind I'm talking about. I mean greeting cards that look like plain
ordinary greeting cards until you open them and they start to play.
That’s when you either send for the men in white jackets or for a
tool kit to find out what’s inside. When you’ve finally heard
enough and are ready to dig in to see what’s inside, vou’re going
to be suprised. It’s only an IC, a flat battery, and a flat ceramic
transducer. They’re not inexpensive. You'll have to spring for
$24.95 for asctof four cards. That’s onc to take apart and three to
send to important friends and relatives. What a way to impress
that new special person in your life. Send them the card that plays
“Let Me Call You Sweetheart.”™

This calculator draws graphs

Some calculators add and subtract and multiply and divide.
Some offer scientific functions. Others have memories and are
programmable. Here is one that does all of those things but also
draws graphs and draws them in an array of colors. I'm talking
about the Sharp EL-7050 calculator. The input procedures are

simple; there’s no new programming language to learn. Just
enter the data needed to draw up your chart, select the type of
graph, the color, and the shading. Using this calaculator you can
generate bar graphs to show relative value or quantity; or circle

THIS SHARP EL-7050 calculator can generate a variety of graphs and print
them out in an array of colors.

graphs to show distribution of parts of a whole; or broken line
graphs for trends and transitions; or band graphs tor a combined
effect. You also have your choice of tour colors and various
shadings to add contrast or emphasis. The last word in pocket
calculators? Probably not. Just wait till the mailman delivers
your next catalog.

Electronic typewritters for everyone

Revolution has struck the typewriter. That old dependable
machine is not what it used to be. If you don't know what I'm
talking about, let me direct you to look at two new typewriters
from Brother. First is the £P-20. This portable machine weighs
less than 5 pounds, is battery powered. and..... Well, let’s start
all over again. The EP-20 is small enough to fit into your
briefcase with plenty of room to spare. In fact, its thickest point
(at the paper feed) is a thin 1¥2 inches. This is a full-function,
correcting. electronic typewriter. The dot-matrix printer operates
with a l6-character delay. Those first 16 characters appear on the
liquid-crystal display at the top center of the keyboard before
they are printed so you can read and correct as you go along. If
crror-free copy 1s not necessary you can override the delay.

The keyboard provides you with the same widely spaced keys
and characters found on most standard typewriter keyboards.
And there’s a second shift feature that lets you access 44 interna-
tional-language and arithmetic symbols. Complete tab func-
tions, automatic paper feed, self-repeat for all keys—cven a four-
function calculator (printing or non-printing) are built right in.

If you need @ machine that’s a bit more elaborate step up to the
Brother CE-60. This one is a 172-pound portable that has many
features of office machines and can, by connecting a simple
interface module, become a computer printer. As a typewriter the
CE-60 includes automatic underlining, centering, and correc-
tion (it remembers what you have typed—automatically correct-
ing up to one entire line with a single keystroke). Then there’s a
relocation key that returns you to where you left off before vou
made that correction. When you reach the end of a line you don’t
have to hit the carriage return. The typewriter will do it for you.
Once you establish your right-hand margin, the carriage returns
automaticully—without breaking a word—und continues to
print on the next line. | guess some time soon, Brother will add a
microprocessor, 64k of memory and turn this unit into a full
computer/printer.

Telephones and computers do mix

Take atelephone. add a 10-number automatic dialer, mix in an
LCD clock, an AM/FM radio, and top it off with the con-

wWwWw americanradiohistorv com

€861 H3GW3IAON

13
~



RADIO-ELECTRONICS

[4))
=]

venience of a speakerphone. Now put all that into one attractive,
tomorrow-styled package and you’ve got the Electra. It’s just
one example of what’s happening in electronic telephones.
While this one is visually exciting, there are many other similar
combinations thut look just like an ordinary bedside clock/radio.
And, of course, dialers with extensive memories and telephones
with their own built-in memories are commonplace. At the last
Consumer Electronics Show there must have been more than 100
displays of all types of telephone equipment. Probably at the top
end of the home telephone scile is the Sensorphone. Made by
Gulf & Western, it turns your phone ito an “clectronic care-
taker™. It is so smart that it even talks to you in plain English
while you program it. In fact, at every single command, Sen-
sorphone will tell you what you’ve done. So what does it do?

It monitors your AC power line to tell if it is on. It monitors
room temperature. It even checks for any unusual loud sounds
such as those from a smoke or burglar alarm. If it discovers that
AC power is off for more than five minutes, it will call you and
tell you. If the temperature it is monitoring drops below the limit
you have preset it will let you know. If your smoke or burglar
alarm goes oft and continues tor more than 10 seconds, Sen-
sorphone calls you, tells you and lets you listen to noise for 15
seconds. In fact, it will call you at a series of four different
numbers until it reaches you. It can't be tricked either, because
will keep right on calling until vou tell it 10 stop. 1t’s also a
telephone dialer. What will they think of next?

Portable record player is really portable

Taking along a record player tor 12-inch LP’s wasn’t an easy
chore until very recently. At best it was a matter ol gathering
together a semi-portable compact stereo system and carting it to
where you were going. Now, an interesting and practical option
is available. From Audio-Technica comes Mister Disc. 1t's a
completely self-contained, high-quality, portable stereo phono
system that plays both LP’s and 45’s. This unique player mea-

THOUGH NOT QUITE POCKET SIZED, this turntablé fromTudio-Techﬁica i

measures just 11.4 x 4 x 2.5 inches but can play full-sized LP’s.

sures 11.4 X 4 x 2 5inches, weighs 2.5 pounds. and is battery
powered. It comes with an Audio-Technica vector-aligned dual
magnetic cartridge with a diamond stylus and a dynamically
balunced pickup arm that doesn’t need leveling. For private
listening there’s a set of lightweight headphones that deliver
great sterco sound.

Electronics and your lifeline

Consumer medical monitoring equipment will do wonders for
you. It will measure your pulse, your blood pressure, your
weight. It can check you out while vou exercise. And while it is
not a substitue for your doctor, vou can use this gear to check
yourselt out during the spun between visits. There are ulso
special accessories like a Compucal scale that Sharper Image
calls a “Truth-In-Food Computer.” What does it do? Simple!

WHERE CAN | GET MINE

Listed here are the names and addresses
of companies that issue catalogs, containing
the types of equipmentment described in this
article. If you want one of their catalogs use
the reader-service number below their name
and address. This list probably does not list
every catalog house. If you know of one that is
notshown here, please let us know, so we can
add it to future listings.

Markline
P.O. Box C-5
Belmont MA 02178

DAK Industries Inc
10845 Vanowen Street
North Hollywood CA 91605

Circle 131 for catalog Circle 134 for catalog

New Horizons
5 - 31 50th Avenue
Long Island City NY 11101

Robert Edmund Co.
300 Edscorp Building
Barrington NJ 08007

Circle 135 for catalog

The Sharper image
406 Jackson Street

San Francisco CA 94111
(800) 344-4444

Circle 132 for catalog

Circle 136 for catalog

JS&A The Shelburne Company
One JS&A Plaza 110 Painters Mill Road
Northbrook IL 60062 Owings Mills MD 21117

Circle 133 for catalog Circle 138 for catalog

Dietary statistics for more than 700 generic and name-brand
foods are stored in its main memory—even Big Macs and Oreo
cookies. Simply place the portion of food you are about to cat on
the scale, enter the code tor the type of food being weighed, and
Compucal displays the number of calories in that portion. Push
another button or two and you’ll know the sodium, carbohy-
drate, fat, and cholesterol content, too. And separate user mem-
ories let up to nine people keep track of their total dietary intakes
by the day, week. or month.

On a more serious note. Sharper lmage shows an automatic
blood-pressure monitor developed by Digitronic. It prints out
your blood pressure—both systolic and diastolic pres-
sures—your pulse ratc, and both the time and date that you took
the measurement. You can’t even make a mistake, because once
you wrap the pressure cuft around your arm, the machine takes
over. It automatically inflates and deflates the cult and takes all
the necessary measurements at just the right time.

What else is new?

Obviously, I've only been able to spotlight the many new and
exciting electronic inrovations that are invading our lifestyle. If
vou have found this article interesting, why don’t you drop us
line and tell us about some new, exciting electronic device you
have seen? Just tell us about it; clip a photo or catalog listing. tell
us where it can be purchased, und we’ll see it we can’t present it
to our readers in a future issue. Send your electronic innovation
to Electronic Innovations, ¢/o Radio-Electronics, 200 Park
Avenue South, New York, NY 10003. And don’t forget to in-
clude your full name and address, in case we need more informa-
tion.

In looking over the items we have described here. we’re left
with the thought that our readers might like to be able to look
inside these products—get to see some of the circuitry that
makes them work. If this is your feeling. tell us so and we will do
our best to bring the information to you. R-E
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A look at what’s new, what’s sophisticated, and what'’s unusual
in test equipment today.
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ELECTRONIC TEST EQUIPMENT ARE THE POTS AND PANS OF AN
electronics lab. Without the meters, scopes, generators and all
the other devices we use to measure, examine and regulate the
electronic equipment that surrounds us in today’s world we
would soon drown in a maze of very beautiful and sophisticated,
but inoperative electronics hardware.

But what is test equipment? The answer to that simple ques-
tion is complicated. It depends on who you are and what you do.
To some, a multimeter is test equipment. In fact, it may be the
only test equipment they need, own or use. To others it’s a scope,
or a function generator, or an RF signal generator. Most of us
have used a digital multimeter, scope, generator, and various
component testers. But have you ever used a logic analyzer; a
network analyzer; or a portable oscilloscope that has a liquid-
crystal display and also sports a memory? These are just some of
the very sophisticated and unusual electronic test equipment that
can be found in labs around the world. Let’s take a look at some
of these special instruments and see what they do, how they work
and why we use them.

LCD digital storage scope muitimeter

On the front cover of this issue is one of the most fascinating
pieces of test equipment that [ have seen lately. It’s a simple
portable oscilloscope. But that’s where the simple ends and the
exciting new technology begins. Note the liquid-crystal display
and the memory. Take a measurement, carry the instrument away
and the measurement is still there in the scope’s memory.

The M 2050 from BBC Metrawatt is a unique combination of a
low-frequency digital oscitloscope, a 3% digit multimeter and a
transient recorder with two independent memories tucked into
one neat portable package. An expensive oscilloscope if you
compare it to conventional equipment, but if you look at the
kinds of special jobs it can perform you will soon agree that the
price is fully justified.

If there is any disadvantage to the unit it is in its frequency
range. Because of the limitations imposed by the display, top
frequency is 50 kHz. The price of this unit is $1795.

First take a look at how small this instrument is—a mere
257mm X 169mm X 88mm when folded, and it weighs only
1.95 kg. Since the display is an LCD device it draws very little
power and the battery-powered unit runs other battery-powered
scopes into the ground. Thanks to the memory you can capture a
waveform while working in a cramped corner, then walk away
and examine that pattern and compare it with the ones in your
service data later. All-in-all a great example of what technology
can do.

B

NEW FLAT-PANEL OSCILLOSCOPE, model M 2050, from BBC-Metrawatt/
Goerz combines the functions of a digital oscilloscope, a 3'2-digit multi-
meter, and a transient recorder into a single, portable instrument.

When using the instrument, measurements can be evaluated
more accurately because the scope and multimeter operate si-
multaneously. For example, while the scope portion of the dis-
play is used to evaluate signal characteristics, the DMM portion
can be used to display the true RMS value of the signal. Because
the inputs were designed with the voltage- and current-handling
characteristics of adigital multimeter in mind, the Digital Scope
Multimeter can be used directly for high-voltage measurements.
Up to 500 volts can be applied to the 200-mV range without
damaging the instrument. On all other voltage ranges 780-volt
overload protection is provided.

Operating as a scope, the M 2050 digitizes analog signals at a
500 kHzrate. At 10 samples per cycle, the effective bandwidth is
50 kHz. The transient recording capability of the instrument
enables the operator to use two independent 0.5K X 8-bit
memories to record data. It can capture events as brief as 2 ms.
Once recorded, data from either memory can be recalled and
displayed for analysis. Waveforms can be retained in memory for
months. An analog output makes it possible to make a hard copy
of the data when connected to a strip recorder.

Logic analyzer

As stated in the latest Hewlett-Packard catalog, logic ana-
lyzers are powerful measurenient tools for today’s complex digi-
tal systems. They are essential during the critical phase of
integrating hardware and software. Costly design errors can be
avoided.

When digital products are in production or operational, a logic
analyzer is the instrument that quickly isolates a problem and
decreases downtime. In a new line of logic analyzers recently
introduced by Racal-Dana a new dimension is added to this
instrument’s capability—a fast, easy-to-use, effective software
debugging tool. The model 205, an example of a top-ot-the-line
instrument, is priced at $6995. It offers 48 channels of state
analysis and 16 channels of waveform plus many significant
teatures, including a 16-channel word generator, 12K bytes of
non-volatile memory and a GPIB (General Purpose /nterface
Bus) intertace. A more detailed discussion of the GPIB appears
later in this article.

Applications for logic analyzers are not limited to the labora-
tory. Data and information gathered by using these instruments
during design and development does not have to be put up on a
shelf leaving the people in production, testing, quality control,
and service to rediscover facts already known. With good plan-
ning and design, physical connections and simple routines for
logic analyzers can be built right into the equipment the instru-
ment has helped to design. This will provide for quick trou-
bleshooting and efficient maintenance even after the product is in
use.

FULL-FEATURED LOGIC ANALYZER from Racal-Dana offers 48 channels
of state analysis and 16 channels of waveform. The model 205 also in-
cludes a 16-channel word generator, 12K bytes of non-volatile memory and
a GPIB interface standard.
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NEW LINE OF DIGITAL MULTIMETERS, the 70 Series from Fluke, intro-
duces some significant changes in DMM technology. The bar pattern
across the bottom of the digital display is an analog display that greatly
enhances the capabilites of the instruments.

Digital multimeters

If you want to look at extremes, here are two instruments, both
with the same name, but each at opposite ends of the DMM
spectrum. The John Fluke Manufacturing Company is a major
manufacturer of digital multimeters. At the top end of the spec-
trum they produce their model 8506A, a unit that they claim
delivers performance at the edge of technology. I must agree.
This instrument has 72 digits of resolution, a 24-hour accuracy
of 120-parts-per million from 40 Hz to 20 kHz and a stability of
30 parts-per-million. The instrument’s top notch accuracy is
attributed to the use of a thermal-RMS detection technique based
on the heat dissipated by a resistor. As a result the instrument’s
response is relatively independent of the input signal’s waveform
and full accuracy can be guaranteed for a wide range of input
signals.

The only problem with this instrument is that it represents
drastic overkill for most digital-multimeter applications. [t’s a lot
like hiring a Greyhound bus to take one person from place to
place instead of using a taxi.

At the other end of the spectrum is Fluke’s newest and least
expensive digital multimeters, a line of three instruments in the
70 Series. Starting at $85 and packed with a variety of high-
priced features, including an analog liquid-crystal display for
reading peaks. I think that this meter represents a new standard
for the test-equipment industry and fortells the future of portable-
multimeter technology. For more details on this instrument see
the Equipment Report elsewhere in this issue.

Synthesized signal generator

Over its entire range of 80 kHz to 520 MHz, all you need do is
punch out the frequency, the modulation and the RF level of the
desired signal on the front-panel keyboard and you have it at the
output. Designed by Marconi Instruments to test transmitters
and transceivers, frequency resolution is within 10 Hz at all
frequencies. RF output up to + 13 dBm is available at all fre-
quencies and microprocessor control provides operating
simplicity and speeds up routine measurements. A non-volatile
memory stores up to 10 generator settings and a further 40
carrier-frequency values. The memory also stores calibration
information. Microprocessor-aided fault diagnosis lets the user,
from the front panel of the instrument, pinpoint the section of
this instrument that is not functioning properly.

PROPAGATION DELAY CAN BE MEASURED ACCURATELY with the HP
1726A time-interval oscilloscope. In this photo a 10-inch length of semi-
rigid coax cable has a delay of -1.43 ns. The minus sign indicates that the
channel A signal occurs later than the channel b signal.

Time-interval oscilloscope

Offering 50-picosecond accuracy and 10-picosecond resolu-
tion the new Hewlett Packard HP /726 scope makes fast, reliable
timing measurements on complex repetitive signals. The instru-
ment combines counter and oscilloscope technologies. It has the
viewing and measuring capabilities of a 275-MHz scope and the
ease of use of a time-interval counter. That is particularly useful
to those making frequent timing measurements.

Designed to make precise timing measurements, the HP 1726
uses a crystal-referenced time base in conjunction with a CRT
and stable triggering circuits. This combination makes it possi-
ble for the instrument to display the signal being tested as well as
to measure the designated interval with up to 50-picosecond
accuracy. At $7,675, the HP 1726 is far from cheap, but for the
high-technology and high-performance portion of the elec-
tronics industry it meets the requirement found in fundamental
areas of research-and-development labs, production, and ser-
vice. As a diagnostic tool the unit is excellent for characterizing
designs, processes and entire test systems.

Digital module tester

The most advanced automatic test equipment technology in a
compact 28-pound package is the way Bendix introduces its
model 9070 digital module tester. The primary purpose of this
instrument is to separate bad circuit-card assemblies from good
ones. It can handle GO/NOGO screening and fault isolation
diagnostics on everything from a simple circuit card to a complex
system. It works in the field, on the bench, or on the production
line. The highly sophisticated instrument tells the operator what
to do—step by step; it signals when a fault is detected and
displays test results instantly.

In the field, the portability of the 9070 makes it possible to
take the tester to the problem and find the fault there. This does
away with board swapping and cuts down on the number of
boards in the service pipeline. Good boards stay on the job.
Obviously this is not used in simple systems or where the boards
being tested are relatively inexpensive. In those instances, sim-
ple board swapping is more efficient and less expensive. At the
repair shop the unit finds faults that need repair in bad boards
quickly and automatically, delivering the kind of quick turn-
around and throughput that is needed for an efficient shop testing
operation.

www americanradiohietory com
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DIGITAL MODULE TESTER does its job by applying iput ‘signals at
designated input pins and certifying predicted responses at designated
output pins. This tester is the Bendix Model 9070.

To do its job the 9070 applies input signals at designated input
pins and verifies predicted responses at designated output pins.
Any sequence or combination of the following input signals may
be used for each individual test:

Input logic pattern

Change of state at one pin or simultaneous change of state at
multiple pins

Sequential change of state at selected pins

Single or multiple clock pulses at individual or group of pins

Output response may be verified by any of the following

methods:
Full output go pattern
Change in output at single or mulitiple pins from prior test
Specific logic level at single or multiple pins

Maximum system capability is 256 active input/output pins.
All pins are programmable; no dedicated adapter is required.

Universal disturbance analyzer

Anomolies on the AC power lines can affect computers and
other senisitive microprocessor-based instruments. To counter
this problem is the Dranetz Technologies Series 626—Universal
Disturbance Analyzer. This is a modular, portable micro-
processor-based instrument made up of a mainframe and up to
five individual plug-in modules. By choosing the appropriate
plug-ins the user can monitor single-phase AC, 3-phase AC, DC
voltages, common-mode AC voltages, and logic event changes-
of-state.

TOGETHER WITH SOME OF ITSINPUT MODULES is the Series 626 Univer-
sal Disturbance Analyzer from Dranetz. This unit can spot and record
anomalies that affect computers and other sensitive microprocessor-
based instruments.

The Universal Disturbunce Analvzer is specifically designed
for use in the computer field-service industry and continuous on-
site monitoring of computer operations. Voltage disturbances
are printed out in industry-standard terms of sags, surges, and
impulses (including impulse duration). In addition, the 626 wil}
have applications in the analysis of power problems associated
with telecommunications systems, industrial process-control
systems, medical instrumentation and. of course, the entire
range of microprocessor-based equipment.

Testing cellular-radio receivers

What do you use to test these state-of-the-art receivers? Boon-
ton Electronics says try their model /02/ programmable RF
signal generator. It has a frequency range to 1.08 GHz and covers
all of the requirements for high-speed testing of cellular re-
ceivers. Switching time between channels is 50 ms. Output
levels to + 16 dBm, SSB noise of less than — 113 dBm, residual
FM below 12 Hz at 900 MHz, and FM distortion of 0.05%. In
addition, the low-distortion, internal, modulation oscillator can
be used as an audio oscillator with programmable frequency and
level. The generator can be controlled manually, automatic via
GPIB, or preset to recall up to 250 complete panel setups from an
integral non-volatile memory. Oh, about the price....a mere
$16,950.
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IF YOU’RE SERVICING CELLULAR RADIO equipment, a programmabie RF
signal generator like the Boonton Electronics model 1027 is what you
need. The special feature is that it covers the requirements for high-speed
testing of cellular receivers.

Component and circuit tester

The TR-1 Tracer from Non-Linear Systems is not an expen-
sive instrument, but it is a fascinating one because of the wide
range of tests it will perform. How does one describe it? Well it is
an in-circuit and out-of-circuit tester of components and net-
works. Signature analysis patterns provide the key to rapid fault
finding. The unit tests all parameters simultaneously of circuit
boards or individual components without power-up. Dual inputs
make it snap to compare a known good component with a
suspect.

When testing equipment the TR-/ locates shorts, opens, and
wrong parts in a minimum of time. Since the unit works equally
well in or out-of-circuit it can also be used in receiving inspec-
tion tor qualitatively checking a variety of components. Because
the unit conducts dynamic testing rather than static testing it can
detect faulty parts suffering from defects such as noise leakage,
temperature instability and intermittent deficiencies that might
go undetected using other methods. You are sure to find many
additional applications for this device. Battery powered and
easily portable, it’s @ handy companion in the field.
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IN-CIRCUIT OR OUT-OF-CIRCUIT the Non-Linear Systems Tracer checks
out and troubleshoots circuits, subassemblies and components rapidly
and accurately. All tests can be performed without powering-up the circuit
being checked.

Inexpensive frequency counter

Not all good things must be expensive. Here’s a frequency
counter than ranges from 5 Hz to 1 GHz, yet costs only $575. It’s
the Global Specialties model 6002. It also measures period from
I wS to 200 ms. Also, there are three selectable resclutions with
LED indicators and simple push-button control. A 10-MHz
crystal oven oscillator time-base assures *+ 0.5 ppm, * | ppm/
year stability.

The unit is intended for use for audio/VHF in communica-
tions, data processing, process control, RF design, digital de-
sign, quality control, and maintenance. There’s an 8!5-digit
display featuring leading-zero blanking, 0.43-inch tall charac-
ters and a contrast-enhancement filter.
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ARE 8% DIGITS ENOUGH in a frequency-counter display? The mode! 6000
frequency counter from Global Specialties provides that display of the
frequencies it measures.

Calibration standard

DC voltage/current portable calibration standard that’s NBS
(National Bureau of Standards) traceable is a handy instrument to
have around. And the Data Precision model 8200 delivers higher
effective resolution, higher stability, exceptional accuracy and
great flexibility in a unique new way. This instrument is an
extremely accurate microcomputer-based, remotely program-
mable, line-powered portable standard for the transfer of NBS
reference values to instrumentation and equipment in a broad
range of working environments—in the lab, in the quality-accep-
tance quality-control department, and on the production floor.

When operating in the manual mode, the 8200’s 6-digit con-
trol network is controlled by setting its associated rotary switch-
es to any reading between 000000 and 1048575 plus polarity
indication, with appropriate decimal point location. (The inter-
nal microcomputer translates from binary to BCD, so you read

INCREMATIC DC VOLTAGE/CURRENT portable calibration standard al-
lows unlimited use of any one decade with full borrow/carry to and from all
more significant digits. This instrument is the model 8200 from Data
Precision.

the output in decimal values.) The desired values appear above
the rotary switches displayed on a set of LED’s. The unusual
Incrematic Control Feature enables the operator, using any one
rotary switch to control not only that particular decade, but all of
the successive significant digits.

Thus external instruments can be exercised down to any reso-
lution, step after step, using only one knob for a particular test-
run resolution. This feature is extremely useful when measuring
linearity of D/A and A/D converters, as well as the transfer
function and linearity of analog function modules such as multi-
pliers and dividers.

Arbitrary waveform generator

So you want to generate custom waveforms. The Wavetek
model /75 will do that job for you. It lets you tailor your own
waveform. Any waveform that can be drawn can be entered into
this versatile instrument and then generated as an output.

This unusual device stores waveforms as digital points on a
256 X 255 data grid. These points are sampled by a crystal-
controlled clock at selectable times up to 200 nanoseconds.
Amplitude can be varied a full 20 volts peak-to-peak with 3-digit
resolution. Waveform shape data is entered in any one of four
RAM memorics through the front-panel keyboard or the GPIB.
You enter the data for each change-of-slope location and the
internal microprocessor connects these points. In addition, plug-
in sockets are provided for four PROM’s so you can create a
permanent library of your most used waveforms. One place that
this instrument is invaluable is in medical electronics where we
can create the many irregular waveforms that are often required.
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THE MODEL SS5-5711D four-input, eight-trace, portable oscilloscope from
Iwatsu. It also features a digital multimeter.
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BBC-Metrawatt/Goerz
6901 West 117 Avenue
Broomfield, CO 80020

Bendix Corporation
Test Systems Division
Teterboro, NJ 07608

B&K Precision
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Chicago, IL 60635

Boonton Electronics
499 Pomeroy Rd.
Parsippany, NJ 07054

Data Precision Corp.
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Danvers Indl Pk

MANUFACTURER LIST

Dranetz Engineering Labs
1000 New Durham Road
Edison, NJ 08817

Marconi Instruments
100 Stonehurst Ct.
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John Fluke Manufacturing Co.
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Everett, WA 98206
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PO Box 1942
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Racal-Dana
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Hewlett-Packard
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Beaverton, OR 97075

Wavetek Inc.
9045 Balboa Avenue

lwatsu Instruments
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Danvers, MA 01923

San Deigo, CA 92123

THIS RACK-MOUNT oscitloscope, the 3907 from Nicolet, features a digital readout and a bubble

memory for storage.

NTSC Color-Bar Generator

With all the attention that video gets these days, thanks to the
VCR, videodisc player and video cameras, a good NTSC gener
ator is increasingly valuable. One moderately-priced, yet quality
unit is the model /250 made by B&K. It is a cost-effective unit
for broadcast, CATV, and industrial television applications. It’s
also useful for aligning and troubleshooting VCR’s.

This unit accurately generates the standard NTSC bar pattern
with an IWQ signal occupying the lower quarter of the pattern as
well as the full-screen color-bar pattern. There’s also a five-step
staircase pattern with selectable chroma levels. Dot. cross-
hatch, dot-hatch, center-cross patterns, and color raster are also
available.

Fiber-optic cable tester

With the importance of fiber-optic cables in electronic com-
munications constantly growing an electronic device to test these
cables was sure to be close behind. Enter the Tektronix OF150
Fiber Optic TDR. This high-performance, easy to use instru-
ment performs repeatable, accurate distance and loss measure-
ments on multi-mode optical cables. Typical applications
include: splice measurement though a one-way cable loss of up
to 21.5 dB within + 0.1 dB,; detection of fiber ends though a one
way cable loss of up to 42.5 dB; and measuring distance to
discontinuities to 19.9 km, with 1-meter resolution.

The OM150 delivers direct LCD readout of results. A buiit-in
chart recorder provides a permanent record of the waveform.

GPIB compatability

The General Purpose Interfuce Bus (GPIB) was established in
1975. Three years later, in 1978 the IEEE standard defining this
bus was further refined. defining an interfacing system that has
become a widely accepted instrument industry standard. The
major areas it specifies are:

Mechanical—the interface connector and cable.

Electrical—the logic signal levels and how the signals are sent
and received.

Functional—the tasks an instrument's interface may perform
(such as sending data, receiving data, triggering the in-

strument) and the protocols to be used.

Toduy, a wide variety of instruments include interfaces con-
forming to this mechanical, electrical and functional standard.
With GPIB compatibility, measurement capability can be chosen
off-the-shelf and simply cabled with standard bus cables in
either a linear or star configuration.

Some closing comments

Obviously an article of this nature cannot include every excit-
ing new instrument, nor can we possibly mention every man-
ulucturer of quality test equipment. Please don’t think that the
instruments and manufacturers mentioned in this article are the
only ones that we have seen. Scores of new instruments are
announced each month and what we have tried to do here is bring
you a sampling and cross-section of those that have interesting
and sometimes different features. R-E
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FIG. 1—RINGING IS A MAJOR problem to consider when dealing with ECL-circuit wiring.

Because of the high operating speed of emitter-coupled logic, standard wiring procedures cannot
be used. Here we will look at the solution to the circuit-wiring problem.

P t 2 IF YOU READ THE FIRST
ar installment in this
series, then you have a general un-
derstunding of ECL (Emitter-Coupled
Logic) and its capabilities. However, to
use ECL IC’s, you have to understand
more then the ECL gate. You have to pay
close attention to the interconnections be-
tween devices. This month we’ll in-
vestigate just that.

Wiring ECL gates

The application of ECL is identical to
any other form of logic and, as with any
other logic, the output of one gate must be
connected to the input of the following
gate. Normally, that is a routine kind of
thing, and you simply run a wire from one
to the other, just as we have done in Fig.
I. (Notice that, in compliance with the
rules of ECL loading, a pulldown resistor
is connected to the output pin of each
gate.)

Before going any further, we should
explain that at high frequencies, any wire
connecting any two points (gate output to
gate input, in our case) can be considered
to be a transmission line. A transmission
line has certain amounts of resistance,
inductance. capacitance, and a time
delay—all of which influence the signal
traveling through it. We must also
remember that if the transmission line is
not terminated by its characteristic im-
pedance, a portion of a signal flowing

through the line will be reflected when it
reaches the line’s termination. Those re-
flections add to (or subtract from) the
signal voltage. Reflections are present
even at low frequencies, but in that case,
they are usually masked by the relatively
slow risetime of the pulse. However.
when the delay time in the wire is longer
than the risetime of the input pulse, the
reflected power causes a ringing inside
the line that affects the pulse. (If the ring-
ing is limited to the risetime of the pulse it
is not usually a problem, because the IC’s
are clocked after the steady-state levels
have been reached.) For example, the
lead length specified for our example in
Fig. 1 would give a delay that is longer
than the risetimes commonly encountered
when using ECL gates. The result is
shown—notice that a clean pulse enters
the line from the gate output. But by thé
time it reaches the following input, it is
distorted by ringing. The ringing is due to
the reflected waves present in the
transmission line.

ECL is forgiving to a certain extent,
and some ringing is permissible. Howev-
er, ringing on the input line does reduce
the noise *‘safety’” margin considerably
and in some cases will even produce false
triggering. Typically, an ECL gate will
tolerate up to 35% overshoot and 15%
undershoot. That’s not a wide margin to
work within!

Fortunately, there is a simple way to

wWwWw americanradiohistorv com

reduce ringing. By placing the load resis-
tor at the end of the connecting lead—
instead of at the gate output—the over-
shoot is attenuated. Instead of feeding a
pulse down an open wire, the output cir-
cuit now sees a terminated low-impedance
transmission line.

As shown in Fig. 2, that simple pro-
cedure gives us cleaner output wave-
forms. It now becomes apparent why the
ECL-IC designers opted for an open-
emitter driver and did not include a foad
resistor on the chip.

51002 %5109
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W

FIG. 2—CONNECTING THE OUTPUT RESISTOR
at the end of the connecting lead can help to
reduce ringing.
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Ground planes

Athigher frequencies. the noise picked
up by an unshielded wire is prohibitive.
One way to provide shielding. without
using coaxial cables and the like, is to
place the lead alongside a ground plane.
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A ground plane is nothing more than a
sheet of metal that is placed close to the
interconnecting wire and is tied to the
power supply return. (Remember, Ve is
our ground in ECL circuits.) Not only
does it protect the signal from stray in-
terference but it can help attenuate some
of the unwanted reflections that occur in
the line.

To emphasize the point, let’s return 1o
our circuit in Fig. 1. As you recall, Fig. |
showed the tremendous amount of ring-
ing present when the resistor was tied to
the output pin of the gate. However, look
at the same circuit and resulting wave-
form with only the addition of a ground
plane (Fig. 3). You can see how much the
overshoot is suppressed by the ground
plane alone. Ground planes can be estab-
lished in a number of ways. Probably the
quickest—and easiest—is to use one side
of a double-sided PC board.
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FIG. 3—USING A GROUND PLANE is another
way to reduce overshoot and ringing.

Microstrip construction

A logical extension of the ground plane
concept is microstrip construction. Mi-
crostrip design goes one step beyond the
simple ground plane by allowing you to
give aspecific impedance toevery line. In
the ground-plane approach previously re-
viewed. no effort was taken to make sure
that the impedance was constant. There
are several advantages to being able to
tailor the impedance of the transmission
line. For one thing, it is much easier to
match the load resistance to a line when
you know its characteristic impedance.
And, with a properly terminated line, a
greater percentage of the input signal is

FIG. 4—THIS BOARD (an 83-MHz ring counter)
uses 12-inch microstrip delay lines and a
ground plane {seen in mirror).

seen at the other end. Thus, a wider mar-
gin for error is obtained. Moreover, it
provides the highest possible noise rejec-
tion. A board using microstrip construc-
tion is shown in Fig. 4.

Microstrip boards aren’t hard to
make—they’re really no more difficult
than a standard PC board except that the
dimensions are more exacting. The mi-
crostrip transmission-line is characte-
rized by a constant-width conductor on
one side of a PC board, with a ground
plane on the other side. The impedance is
determined by the width and thickness of
the conductor, the thickness of the board
itself, and the dielectric constant, e, of
the board material. That relationship be-
tween the impedance and those factors is
summarized in the graph in Fig. 5.
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FIG. 5—THIS GRAPH SHOWS microstrip im-
pedances for double-clad 1-ounce copper
board; copper thickness = 0.0015 inches.

When laying out a microstrip board,
certain precautions must be observed.
First, there should be no squared corners
in your leads—sharp bends should be
avoided. For best performance, all bends
should be given a radius no smaller than
one-fourth the wavelength. Also, to
minimize crosstalk, as much spacing as
possible should be left between parallel
lines. If you have no choice and have to
separate two lines by less than 150 mils
(0.15 inches), then a ground lead must be
run between them.

For practical reasons, the characteristic
impedance of the microstrip lines falls
between 50 and 150 ohms. To achieve
impedances greater than 150 ohms, the
line width becomes prohibitively narrow;
not that their construction isn’t possible,
but small imperfections in the etching
process become more critical. That
restriction, however, falls within the
guidelines of good circuit design. As im-
pedance increases, propagation time also
increases. So, as fur as speed is con-
cerned, low-impedance lines are pre-
ferred. However, low-impedance lines
require a low-value terminating resist-
ance, which must—as we discussed last
month—dissipate more power. An im-
pedance of 68 ohms usually yields the
best trade-off between power dissipation
and speed—and happens to fall in the
middle range of board construction. Of
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course, you are not restricted to using
68-ohm lines exclusively. You can use
any impedance you deem necessary for
the job. You can even mix the im-
pedances on a board to tailor the perfor-
mance for specific results, as we shall see
shortly.

Line terminations

Anytime a transmission line is longer
than the signal wavelength, termination
of the line is a necessity. By using
constant-impedance transmission lines,
though, it becomes possible to terminate
the line in more than one way and still
achieve a good match with reduced over-
shoot.

We have already seen one—the use of a
terminating resistor at the end of the line.
That is called parallel terminations. It
provides the highest speed while reducing
the capacitance effect on the output of the
gate. When one output drives several
loads, however, there are a couple of var-
iations to the parallel termination.

The first upproach is to lump all the
loads at the end of one transmission line
as seen in Fig. 6. Although that slows the
risetimes and falltimes somewhat, be-
cause of the increased capacitance, it is
desirable when all the inputs involved are
located on a single IC. Notice that only

/
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FIG. 6—PARALLEL TERMINATIONS. This
approach uses only one load resistor.

one load resistor is used for all the inputs.

An attractive benefit of a parallel-
terminated line is the fact that the im-
pedance is constant along its entire
length. This makes it possible to tap the
signal trom any location along that
length, as shown in Fig. 7. For proper
distribution, though, the taps should be
evenly spaced along the length of the line.
You must keep in mind, however, that as
the pulse progresses down the line, the
delay increases. In other words, the first
gate will receive its signal before the end
gate.

A variation of the single line is the
multiple-line mode. A representation of
this method is shown in Fig. 8. Notice
that the path to each input is through a
separate transmission line. When the
loads are scattered throughout the card, it
is better to use that arrangement. You’ll
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FIG. 7—BECAUSE THE IMPEDANCE is constant along its entire length, you can tap the signal at any

point on the coaxial line.

also notice that each line is terminated by
its characteristic resistance, which means
that the power dissipation of the output
gate increases as the number of lines in-
creases. Therefore, it is best to use high-
impedance lines so that the total lumped
resistance doesn’t exceed the DC limits of
the output circuit. For instance, if we take
the example in Fig. 8, the wise choice
would be to run three 150-ohm lines to the
inputs. In that way, the total load seen by
the output will be 50 ohms—well within
its operating purameters.

Anobvious consequence of mixing im-
pedances on a card, however, is that each
impedance displays a different propaga-
tion time; delays increase as the im-
pedance increases. Depending on the
lengths involved, it’s possible that pulse
skewing could result cven though you
may have taken care to match wire
lengths.

MICROSTRIP
LINE

FIG. 8—THIS METHOD of PARALLEL termina-
tion uses multiple microstrip lines. The total im-
pedance seen by the gate is 50 ohms.

Series terminations

The alternative to parallel terminations
is series termination. Series termination
is achieved by inserting a resistor in series
with the transmission line, as shown in
Fig. 9. The value of the series resistor is
equal to the impedance of the line, less the
output impedaunce of the gate. The typical
output impedance of an ECL gate is 7
ohms; therefore, the proper series resistor
for a 50-ohm line is 43 ohms. By placing
the resistor in series with the line at the
input, only half the voltage swing is trans-
ferred down the transmission line. When
the signal reaches the end, however,

e
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FIG. 9—SERIES TERMINATION is an alternative
to parallel termination.

high-frequency reflections bouncing
back and forth in the line combine to
double the output voltage, thus re-
establishing the original logic level.

To maintain clean wavefronts, though,
the input impedance of the gate must be
several times greater than the characteris-
tic impedance of the transmission line.
This require:nent lends itself well to ECL
circuits. Since the signal voltage is rein-
forced at the point of exit, it is possible to
have more than one load on the output and
still maintain proper voltage levels.
However, the capacitance of the extra
inputs has a greater effect on the rise and
tall times than it does with parallel ter-
minations. That is due in large part to the
series resistor.

Some of the problem can be alleviated
by decreasing the size of the series resis-

tor, thus decreasing the R-C time con-
stant. Unfortunately, less resistance
means more ringing. Therefore, the
series resistance must not go below the
point where the ringing exceeds the limits
imposed by the input. That approach is
known as series damping, and a chart of
the lowest acceptable resistor values can
be found in Table I.

A single load on a line doesn’t present
that problem. Therefore, it is better to run
parallel lines to each input as shown in
Fig. 10, instead of clustering them on one
line. That is an excellent way to distribute
a signal over a card without the increased
power dissipation that's associated with
multiple parallel-terminated lines. As be-
fore. the value of the series resistor for
each line is equal to the impedance of the
line.
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FIG. 10—SERIES TERMINATION using multiple
microstrip lines helps to keep power dissipation
down.

The size of the pulldown resistor,
however, is affected by the number of
lines the output must drive. If the value of
the load resistor is too high, the output
transistor will turn off during its transition
from the high (o the low state, creating a

TABLE 1—Minimum Series Resistance

Rise Line impedance Series resistance Gate output
Time ohms ohms impedance (ohms)
3.5ns 50 9 15
t 68 18 "
" 75 21 "
y 82 25 "
i 90 29 "
c 100 34 "
" 120 43 "
" 140 53 &
“ 160 63 .
” 180 72 -
1.1 ns 50 18
¥ 68 27 "
Y 75 30 =
& 82 34 1
" 90 38 i
E 100 43 "
¥ 120 52 i
" 140 62 ¥
¥ 160 72 7
4 180 81 i
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TABLE 2—MAXIMUM UNTERMINATED-LINE LENGTH

Rise Line impedance LENGTH (inches)
Time (ohms) FANOUT = 1 2 4 8
3.5ns 50 8.3 7.5 6.7 57

i 68 7.0 6.2 5.0 4.0
g 75 6.9 5.9 46 3.6
" 82 6.6 57 4.2 3.3
2 90 6.5 5.4 3.9 3.0
= 100 6.3 5.1 3.6 2.6
20ns 50 3.5 2.8 1.9 1.2
d 68 3.2 2.3 1.5 0.8
7 75 3.0 22 1.3 0.7
v 82 29 2.0 1.2 0.6
- 90 2.8 1.9 1.0 0.5
7 100 2.6 1.8 0.9 0.4
1.1ns 50 1.6 1.1 0.7 0.6
" 68 1.4 0.8 0.5 0.4
. 75 1.3 0.8 0.4 0.3
" 82 1.2 0.7 0.4 0.2
= 90 1.1 0.6 0.3 02
¢ 100 1.0 0.5 0.2 0.1

staircase effect on the fall time of the
pulse. So as the number of lincs in-
creases, the load resistor must decrease.
A 510-ohm resistor to Vgg, though, will
easily drive up to tour independent lines
with no problem.

Unterminated lines

If the length of the transmission line—
or wire, for that matter——is shorter than
the wavelength of the input signal, the
signal will pass through the conductor
virtually unaffected by the reflections.
Since many of the connections within a
circuit are short and direct, they can be
made with unterminated lines.

In a pulse circuit, the dominant fre-
quency is determined not by the pulse
repetition rate, but by the rise time of the
pulse. The signal undershoot. which is
the most critical of the two parameters, 1s
held to about 15% if the travel time for a
two-way trip through the conductor is less
than the risetime. However, the propaga-
tion time through the line is determined
by more than one factor. Involved are the
length of the conductor, the dielectric
constant of the board. the capacitance of
the load, and impedance of the line.
Those factors are often interrelated and
variable, but Table 2 ties them together.
With that table you can determine, at a
glance, the longest unterminated line that
you can use in a given situation.

As you can see, the shortest runs occur
with those ECL IC’s that have the fastest
risctime. It is for that reason that a sepa-
rate family of ECL IC’s, the 10000 series,
was developed. With deliberately slowed
risetimes, they are able to take advantage
of longer unterminated connections, thus
easing circuit constraints. Unfortunately,
their slower response time may not meet
your system requirements in all cases.

System interconnections

In larger systems, more than one card is
often involved. In that case, of course,
connections between cards must be
made. That presents a unique situation in
that we must use all the transmission-line
knowledge we have discussed so far. Fur-
thermore, the parameters we discussed
become more critical—and a new one
comes to light.

This new parameter is attenuation. At
the single-beard level, attenuation is sel-
dom a problem. But it must be taken into
consideration when interconnections be-
tween modules and cabinets are made.
Let’s first take a look at the options open
10 us.

Although the mother-board arrange-
ments can be used for tying cards together
under special circumstances, it is better to
usc point-to-point wiring since few edge-
connectors perform well at the frequen-
cies involved. Single wires can be used if
you respect their limitations. To begin
with, they fall under the restrictions im-
posed by the rise-time versus lead-length
rule. A practical example here would be a
wire no more than 15-inches long. loaded
with fewer than four gates. To prevent
objectionable ringing, however, a ferrite
bead must be placed at the end of the wire.
To improve the signal somewhat, a 100-
or 120-ohm resistor can be placed at the
line ending and returned to the Vg
source. That resistance more or lcss
matches the impedance of the line and
thereby reduces some of the overshoot.

An open lead, unfortunately, is prone
to pick up noise along the way. making it
undesirable for many applications (parti-
cularly clocking pulses). A better
approach is to make interconnections
with couaxial cable. Not only does the

continued on page 90

www americanradiohistorv com

Voice -
Operated
Switch
for your

Tape

WITH ONE HAND YOU DELICATELY BAL-
ance the tip of your scope probe on the
tiny pin of an IC while your other hand
fiddles with the scope’s sync knob. Sud-
denly, the long-sought-after trace shows
itself in all it’s detailed glory! Now you
can see the rise time, the overshoot, the
pulse width, the DC level and all the other
data needed to get the job done. But now
what do you do? The notebook is across
the room and you’ll never remember all
those precious numbers if you go get it.

You could dictate the readings to your
secretary—if you had one. You could
also lock the trace in your storage scope—
if you had one. There has to be a better
way. Let’s see, your hands are full so you
can’t write-—but you can talk! What’s
needed is cheap, hands-off recording
gadget that would only record when
spoken to, and would shut down during
those long periods of utter silence when
you are completely baffled by the
peculiarities of your designs.

The answer is a voice-operated switch
for a cassette tape recorder built from
parts from your junkbox!

That is actually how the project came
about. There was a real need to improve




ecorder

efficiency while doing design work and
troubleshooting; in those instances stop-
ping to write down data is usually in-
efficient or impossible. After a little
reflection, it’s easy to see that a voice-
operated switch could be useful in a num-
ber of other situations such as taking ver-
bal notes while studying, unattended
monitoring of CB or ham receivers, efc.

For about $20.00, providing you have
a well-stocked junkbox, you can build a
voice-activated switch that will detect
speech and turn a recorder on in response
to it. It will also turn the recorder off in
response to periods of silence that last
over three seconds. That three-second in-
terval is provided to allow for the pauses
in normal speech.

No modification of the recorder or its
microphone is required. The voice-
operated switch simply takes the place of
the oN-oFF switch found on most record-
er’s mikes.

Operating the device is quite simple.
Simply plug the cassette recorder’s mi-
crophone into the jacks on the automatic
switch’s front panel, set the micro-
phone’s oN-oFF switch to the OFF posi-
tion, plug the automatic switch’s cable

into the recorder, and set the recorder up
to RECORD. The only other thing you need
to do is to set the switch’s RANGE control
so that it will be triggered by your speech,
but not by random noises. At highest
sensitivity the author’s unit would trigger
on noises as far as 10 feet from the mike.

Due to the start-up time of the tape
transport, sometimes the first syllable of a
message may be lost. That does not usual-
ly cause any serious problems, but if it
bothers you, preface your comments with
something like ‘‘hey’’ or some nonsense
syllable.

Circuit operation

The device, whose schematic is shown
in Fig. 1, is designed around a LM324N
quad op-amp. Housed in a 14-pin pack-
age, that op-amp requires but one supply
voltage and is especially useful for
battery-powered circuits.

One of the op-amps in the device (IC1-
a) is configured as a very high-gain ampli-
fier. With the values shown for R1 and
R3, the gain of the amplifier is about
1000. Capacitor C1 couples the audio sig-
nal to the op-amp’s inverting input while
blocking any DC that might be present at
the recorder’s mike input. Resistors R2
and R4 bias the non-inverting input so
that the DC output of the op-amp is set to
approximately !4 of the supply voltage.
Capacitor C2 bypasses any AC that might
appear at the inverting input. That is im-
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JAMES P. REED

If you've ever found your hands
“tied” when you needed to record an
important piece of data, you'll appreciate
the usefulness of this simple device.

portant here due to the extremely high-
gain of the amplifier. If it were not done,
AC signals at the inverting input would
show up in the amplifier’s output and
cause oscillation.

The amplified audio signal is coupled
to the second stage through C3 and is
applied to the inverting input of ICI-b.
Resistors R6 and R10 bias that stage so
that, with no signal input, the output from
the amplifier is zero. Resistors R5 and
R9, and potentiometer R8, allow us to set
a DC voltage at the non-inverting input to
which the audio signal at the inverting
input can be compared.

The biasing of IC1-b is arranged so that
only the negative-going half-cycles of the
audio signal are detected. By adjusting
the RANGE control (R8), we can set the
detection level of the amplifier. Resistor
R7 is used to limit the gain of that stage.

The presence of an audio signal pro-
duces positive pulse-like signals at the
output of ICI-b that are coupled through
R11 to the base of Q1. The collector of
that transistor is tied to a time-constant
circuit formed by R13 and C4. When Q1
conducts due to the signal from IC1-b, C4
is discharged through D1 and the transis-
tor. That causes the inverting input of
IC1-c to go more negative than the non-
inverting input (the positive input of IC1-
c is held at a reference level by resistors
R14 and R15) and the amplifier’s output
goes positive. That positive output op-
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S1 (PART OF R8)
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PARTS LIST
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3
ML N A i RS ohms
Rt A oS SR >m: a ' R3—10 megohms
zu o 178 Ums2an RANGE 14 tm3zan | ) I\ "o 25—330,000 ohms
J :, o 2R10 ok =72 R7_2(2)0'080 ohms _ )
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SceT ¢ — = B ‘ taper
— 401 IV i R10—68,000 ohms
b Ty LR14 R17 R16 R12—2200 ohms
<+ ) 4 IClc |, :: 100K 100K 100K R13—2.2 megohms
T 14 LM324N,A 9 — | R15—47,000 ohms
[ v | | ) gmil Ol . .
| 1 R19—25,000 ohms, trimmer potenti-
| RY1 R' 1814 12 + D2 | ometer
SIvDC Tinaooz B WA, R19 | ¥ insig Capacitors
il LED1 VOLTAGE 25K C1, C3—0.1uF, 50 volts, ceramic disc
| : SENSE ¥ v 03 | C2—4.7uF, 35 volts, electrolytic
' l { \ | BATTERY LU tNg14 Ca—2.2uF, 35 volts, low-leakage
_.} T e electrolytic, Radio Shack 272-1420

or equivalent
Semiconductors
IC1—LM324N guad op-amp
Q1—2N2222 NPN transistor

TO RECORDER
MICROPHONE JACK

FIG.1—A VOICE-ACTIVATED SWITCH. This simple circuit is capable of turning adevice such as a tape
recorder on and off in response to your voice.

RADIO-ELECTRONICS

~
o

FIG. 2—THE PROJECT IS HOUSED in a small
project box with an aluminum front panel. Note
the lead to the recorder at the right; it was taken
from a defective microphone (see text).

erates relay RY1 and it’s contacts close,
turning the recorder on. Diode D4 pro-
tects the amplifier’s output stage from
being damaged by inductive kickback
when the relay coil is de-energized. As
long as audio signals are being detected,
QI continues to discharge C4 and the
relay is held in.

If no audio signals are detected by IC1-
b, the R-C time-constant circuit charges
up and the voltage at the inverting input to
IC1-C goes more positive than the refer-
ence input. That drives the output to zero,
de-energizing RY1 and turning the re-
corder off. With the values used in the

FIG. 3—MOST OF THE CIRCUIT can be mounted on a small piece of perforated construction board.
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D1-D3—1N914

D4—1N4002

LED1—Red LED with snap-in holder,
Radio Shack 276-018 or equivalent

S1—SPDT switch (part of R8)

J1—miniature phone jack

J2—subminiature phone jack

RY1—miniature relay, 6-9-volts DC, 500
ohms, Radio Shack 275-004 or
equivalent

B1-—9-volt battery

Miscellaneous: Perforated construction

board, project box, battery hoider and clip,

IC socket, wire, cable, solder, etc.

prototype, the delay is about 3 seconds.

The fourth op-amp, IC1-d, is used as a
low-battery-voltage detector. Configured
as a comparator, [C1-d will light an LED
on the front panel when the battery volt-
age falls to a selectable limit (more on that
in a moment). Taking advantage of the
relatively constant voltage drop across a
forward-biased diode, we develop our
reference voltage via R16, D2, and D3.
The reference voltage is applied to the
non-inverting input of IC1-d while a por-
tion of the battery voltage, as determined
by voltage divider R17 and R19, is tied to
the inverting input. When the battery has
discharged enough to allow the inverting
input to fall below the non-inverting
(reference) input, the output of the op-
amp goes positive and drives the LED on
through current-limiting resistor R18§.
Resistor R19 allows us to adjust the trip
point of the low-voltage detector; that
point should be set at around 7.5-volts
DC.

Construction
Building the switch should make a nice
two-evening project. The author’s unit
continued on page 99
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Easy to Select

With seven Circuitmate”
Series DMMs to choose from,
there’s one just right for you,
and your pocketbook. To
select the DMM that best
satisfies your needs, check
the Circuitmate™ Selection
Chart.
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For a closer look at
the Circuitmate™ DMM of
your choice, see your local
Beckman Distributor. To find
the one nearest you, call or
write: Beckman Instruments,
Inc,, Electronic Technologies
Group, 210 Ranger Ave,, Brea,
CA 92621. (714) 993-8852.

BECKMAN
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ROBERT GROSSBLATT

Build the Pianomatic and make beautiful music—electronically.

P t This month we’ll con-
ar clude our look at the
pianomatic. Figure 17, the interconnec-

tion diagram that was discussed last time,
appears on the following page.

The voltage regulator

Although voltage regulator IC13 is de-
signed to output five volts, we can change
that and make it provide 7.3 volts, a good
operating voltage for the Pianomatic. By
raising the ground terminal, pin 2 (C in
Fig. 4, September issue) above system
ground, we trick the regulator into putting
out a higher voltage. Whenever you need a
voltage slightly different than you can get
from a standard series-regulator, that little
trick can save you all sorts of design prob-
lems. Nothing is without a price,
however. Certain circuit conditions, such
as operating the regulator near the limit of
its current capability, can cause the resis-
tor at the ground terminal, R34 here, to
overheat, change value, and change the
regulated voltage. So make sure you heat-
sink the regulator and use a resistor of the
proper wattage.

The maximum current-draw of the
Pianomatic is about 100 mA at 7.3 volts,
so it’s not unreasonable to use batteries as
a power supply. Remember though, that
the voltage regulator, IC13, is a series
regulator, and is not anywhere near 100%
efficient. Although it will provide a
steady output voltage, it requires an input
voltage at least 2.5 volts higher than the
desired regulated output. In the case of
the Pianomatic, some elementary
arithmetic tells us that we need at least 7.3
+ 2.5 = 9.8 volts for BI-B8. Eight

alkaline cells provide us with 1.5 X 8 =

www americanradiohistorv com
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FIG. 17—HOW THE FIVE boards are interconnected. The connections between Boards 2 and 3 are also
listed in Table 2.

12 volts nominally, and are a good are the smallest you should use. The in-
choice. Since the current required is a clusion of Ji in the circuit also makes it
maximum of 100 mA, ‘*AA’’-size cells possible to power the Pianomatic from an
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2 FIG. 18—BATTERIES B9-B11 shouid be button-cell types with soider lugs. Those batteries canthen be
C  soldered together, covered with heat-shrink tubing, and mounted directly on board 1 as shown.
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external source such as a wall-plug trans-
former with a DC output.

If you decide to make a little nickel-
cadmium pack for B3-Bl1, it’s a great
help to get button cells, or whatever, with
solder lugs on them. Solder the cells
together in series and then cover the pack-
age with a piece of heat-shrink tubing of
the proper size as shown in Fig. 18. The
PC pattern has space for three button cells
with small pigtails of wire at the end to
connect them to the board. If you use
ditferent cells, other provisions for
mounting them will have to be made.

Troubleshooting

In a system as complex as the Pianoma-
tic, there are no simple ways to troub-
leshoot the circuit. If you make PC boards
using the foil patterns provided, you
won’t have any electronic problems.
Check for all the usual things—took for
broken traces, unetched copper between
the traces, bad solder joints or solder
bridges, etc. If you suspect an electronic
problem, do all the standard tests—are
the clocks clocking, have | overlooked
something incredibly basic, have I for-
gotten to apply power to the circuit, and
so on. Check the polarities of the diodes
and IC's against the placement diagrams.
The last thing to check, the very last
thing, are the [C’s. Chances are that if an
IC hasn’t committed suicide and fried,
there’s nothing wrong with it. Wayward
operation of an electronic circuit is usual-
ly due to a normal IC being fed schizo-
phrenic data and doing its best to cope.

The connectors from board to board are
male and female header strips made by
AP, Sprague, and others. They come with
standard 0. 1-inch spacing, can be cut to
any length you want, and are nice and
cheap. One other nice thing about them is
that they don’t have to be mounted right
on the edge of the board. That is a real
advantage because digital boards are
often topological nightmares. The male
headers come either straight or right-
angled, and both types are used in the
construction of the Pianomatic. If you're
really into saving money or don’t ever
expect to take the boards apart, you could
hard-wire the boards together, but that is
really a false saving. If you do use the
connectors, be aware that they can be put

I

U

FIG. 19—FOIL PATTERN FOR HEADER STRIPS.
The length of the board can be made as long or
short as needed.



FIG. 20—A SHORT HEADER STRIP is shown here. This is one of the power interconnections.

at the end of a length of multi-conductor
cable by making a small circuit board for
them. A foil pattern for that is shown in
Fig. 19 and you can see the construction
in Fig. 20. The PC board can be made as
long as you want depending on your need,
and comes in handy when you have to
deal with an oddball number of con-
nections.

Calibration

The only calibration needed by the
Pianomatic is the setting of the low-
battery-warning trip point. Connect the
Pianomatic to a variable power supply set
to about 12 volts. Verify that the output of
the voltage regulator, IC13, is 7.3 volts.
If i’s not, you’ll have to change the value
of R34. Raising the value will raise the
voltage, and vice versa. Once you have
the correct regulated voltage, lower the
input voltage to 9.8 volts. Adjust R4l
until the decimal points light in the dis-
play. If your decimal points lit when you
supplied the twelve volts, disconnect the
power and move the wiper of R41 closer
to ground. When you turn the power back
on, the decimal points will be out and you
can then calibrate the trip point of the
circuit.

One point about those displays. You’ll
note that they have 10 pins, but that there
are only 9 mounting pads on the PC board
foreach. The reason for thatis thatpin | is
a second common-cathode connection
and is not needed. Thus, that pin can be
unused without affecting operation. To
keep things simple, it is cut off, eliminat-
ing the need for one of the mounting pads.

Use

The Pianomatic is very easy to use.
With the control switches sct to WRITE,
MANUAL, and MEMORY, the display coun-
ter should be all zeros. Every time you
press a key, you will hear the correspond-

ing note and the LED in the key will light.
When you release the key, the display
counter will increment by one to show
you which note position you are program-
ming next and the LED corresponding to
the next note in memory will light up. If
you make a mistake in programming,
don’t worry because the Pianomatic is
very easy to correct later on. Afteryou’ve
programmed the cntire tune, push the RE-
SET button, S6, to get back to the begin-
ning of the page. Put the READ/WRITE
switch, 82, in the rReEAD position, and
single step through the tune in MANUAL
playback. If you come across an error, put
S2 in wriTE and program the correct
note—that’s all there is to it.

There are 16 switches on the keyboard.
Switches S10-S22 arc used to program
notes. To program a rest, S9 is used.
Switch §23 is used to program a half rest
(binary 14). Finally, $24 is used to enter a
binary 15 (tune end) on the bus.

It’s a good idea to program in a rest for
the first note in a tune (the note that
occupies the position shown in the note-
counter display as 000), since the
Pianomatic will automatically reset to
that position when you are playing back a
tune in AuTOoMATIC. Remember that the
last thing you have to program in a tune is
a binary 15 (tune end). The Pianomatic
will decode that und stop playing.

The Pianomatic doesn’t understand the
difference between a quarter, half, or
whole note. If the tune you are program-
ming requires a note to be held for three
beats, you’ll have to program it in three
successive addresses in the memory.
Although you will be playing back three
notes, the transition between them is so
smooth that you won’t hear any interrup-
tion. Likewise, because of that smooth
transition, if you want a fresh attack on a
note, you’Il have to program in a half rest
(binary 14) before it.

The blanking of the displays and the
counterresetting is handled automatically
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by the circuitry in the Pianomatic. If you
feel that you want to change any of it,
you’ll have to rewire some of the switches
(for the display blanking), or remove
some components (for resetting the
counters). For instance, the Pianomatic
resets the counters to zero when you
switch from wrITE to READ. If you
wanted to defeat that you would have to
remove D2 and C6. If you find that you
want to eliminate any of the automatic
control functions of the Pianomatic,
study the schematic, locate the relevant
parts, and take them off the board.

Table 1 (in the September issue) de-
scribes the control functions of the
switches and gives you a good idea how to
go about changing anything you want.
Remember that none of those functions
are sacrosanct. The circuit and its opera-
tion are interesting enough to teach you a
lot of things if you’re willing to spend the
time playing “What if?”’

Before you go about changing things,
however, make sure your Pianomatic is
working, and that you understand the in-
formation in Table |. The effects of the
switches are all interrelated and putting
the Pianomatic in any particular mode of
operation may require the throwing of
several switches. As you can see from
Table 1, the keyboard is disabled in
AUTOMATIC playback. This means that if
you want to use the keyboard, switch S3
must be in the maNUAL position. That is
true regardless of how the other switches
are set. The same sort of reasoning appl-
ies to the other functions of the Pianoma-
tic. If you go over Table |—carefully—
you’ll see what has to be done to change
any of those things.

Case

A plastic piano-shaped case was built
for the Pianomatic; the control switches
(board 3) were located in the bench and
B1-B8 were located in the wood box on
which everything else was mounted (see
Fig. 21). Obviously that isn’t nec-
essary—the Pianomatic can be put in any
standard box large enough to accommo-
date the boards, batteries, etc. If you de-
cide to make a fancy case for your
Pianomatic. oreven just a piano-like key-
board, here is some straight-from-the-
shoulder advice—try to find a toy elec-
tronic piano that has a keyboard of the
right size, cannibalize the toy, and use the
keyboard. The prototype was built using
microswitches for switches $9-S24, and
it was an extraordinary amount of work.
If you use a toy piano, the only alteration
you’ll probably have to make is to drill the
holes in the keys for the LED's.

As you can see from the foil pattern for
Board 5 (Fig. 11), the board was designed
to fit in the rear of the piano-shaped case.
The speaker was mounted on the rear of
the board and small lengths of wire were
used to connect it to the speaker terminals
on Board |. If you decide to go that route,
drill a bole in the rear of Board 5 and
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FIG. 21—THE COMPLETED PIANOMATIC. The “piano” case and “bench’ were mounted on a wood

base in the author’s prototype shown here.

slowly enlarge it until the speaker’s mag-
net housing fits snugly in the hole.

The note-counter display board, Board
4, is laid out so that the display digits will
sit in the middle of the keyboard. Right-
angled male headers on Board 4 are used
as the connectors and the entire board
plugs into the appropriate strip of female
headers on Board 2.

Just as an aside, some of you might
wonder why a 4514 was used for IC1 and
a 4515 for IC6. The difference between
them is only in the polarity of their
outputs-—otherwise they’re pin-for-pin
identical. The answer is very simple—
one of each was on hand so they were
used. The reason had more to do with
inertia than anything else.

Expansion

The Pianomatic is designed to play a
total of 256 notes, and only one note at a
time. If you want to expand on those
things, you’ll have to expand the mem-
ory. If you want longer tunes, you'll have
to have a memory that can handle more
words. It you want to increase the range
of the Pianomatic you're going to have to
increase the amount of data in each
word-—you’ll need a wider bus.

One extra bit on the data bus will en-
able you to insert a programmable divide-
by-two network between the note gener-
ator and its clock. By doing that you can
add an entire octave to the range of the

Pianomatic—two extra bits and you’ll get
four octaves, and so on. All that’s neces-
sary to shift an octave is to divide the
frequency going into the clock input of
IC7. If you want to be able to play more
than one note at a time, you’re going to
need a separate bit for each note in the
octave. That means you’ll need a data bus
at least thirteen bits wide—a sixteen-bit
bus would give you all the notes playing
individually, four or more octaves, and
still lcave room for programmable voic-
ing, tremolo, and so on. The only change
you'll have to make in the circuitry, other
than the memory, is to have a separate
50240 for each octave and a separate an-
alog switch for each note. The last word
of caution is to remember that the outputs
of the note generator. IC7, cannot be con-
nected directly together. You will have to
sum them with resistors and then feed the
common legs of the resistors to the input
of the amplifier.

Although the Pianomatic was designed
as a programmable music box, it can be
used as a doorbell, alarm, telephone rin-
ger, or anything else you can think of. By
replacing the stArRT switch, S4, with a
small relay, just about any type of signal
can make it play. A little bit of ingenuity
on your part will easily produce a sub-
stitute for the tune selector so that differ-
ent signals (doorbells on different doors,
for example) will trigger different tunes.
The range of applications is limitless.

www americanradiohistorv com

A set of the five PC boards, etched an&
drilled, but not plated through, is avail-
able from Hal-Tronix, PO Box 1101,
Southgate, Ml 48195. The price is
$39.95. Please add $2.00 for shipping
and handling. Ml residents add 4% tax.

Any construction project should also
serve as a learning experience, and the
Pianomatic has a lot to teach you. It uses
circuit techniques that can be adopted for
your own designs. It should make you
think of variations in applying the princi-
ples of operation so your own projects
become more and more sophisticated.
Low-power memory retention and key-
board encoding are only a few of the
things you can learn by understanding the
operation of the Pianomatic. R-E

“There’s something wrong with this digi-
tal readout. It’s nothing but a bunch of
numbers.”
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NO ONE HAS REALLY COUNTED, BUT THERE IS PROBABLY MORE
word-processing software for personal computers than any other
kind of non-game program. And for good reason. Because once
you get away from the classroom, the educators, and the ‘‘com-
puter schools’’—all of whom push BASIC programming as
computer literacy—most personal computers are used to do
things: to prepare letters, documents and reports; keep records;
process mailing lists; handle bookeeping; plot the stock market,
any of a thousand things. None of these require a knowledge of
programming because the software you need already exists and
is generally available...at the very least, for the most popular
computer systems.

Since much of what you do with your computer will eventual-
ly end up in some form of report or document, word-processing
software is one of the first serious software purchases.

Another reason for the importance of word-processing soft-
ware is that much of the budget-priced software for low-cost
desktop computers works through the word-processing environ-
ment.

Now ‘‘word-processing environment’’ is a mouthful that we
should explain before we go any farther. There are two aspects
to the word-processing environment. First, it is often used to
hold down the cost of other software. For example, a lot of the
time spent developing and debugging database software—
which simply means electronic files or a mailing list—goes into
allowing the user to enter the desired data in simple English
words or phrases. If the user can use his existing word-
processing software to prepare the database records, a good part
of the database’s development time and effort is eliminated. The
database that might have cost, perhaps, $150, can be sold for
$80, or $60 or less. In this instance the database comes with a
patch that automatically modifies the user’s word-processing
software so it can be used to prepare the database records. This is
called *‘using the existing word-processing environment."’
When the user must prepare data records he calls up the specially
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Word
Processing

A user’s first software pur-
chase is often a word-

processing program. Con-
fused? We'll help you out.

HERB FRIEDMAN

modified version of the word processor.

The second aspect of the word-processing environment mod-
ifies what is already an integrated database package to work with
some other—commonly used—software, usually a word pro-
cessor. For example, MicroMailer or MicroVenture, one of the
finest low-cost mailing list systems, can modify itself so its
mailing list records can be integrated into the MailMerge
(MicroPro, 33 San Pablo Ave., San Rafael, CA 94903) program
that runs under WordStar (MicroPro). This might not seem
earth-shaking at the moment, but if you have to prepare form
letters using the WordStar word-processing program, it’s a lot
easier to integrate MicroMailer’s address files than to retype the
whole thing in WordStar format.

In both of these examples, the cost of the software or the
user’s time and effort is reduced by making it a part of the
word-processing environment. The savings in time and money
are substantial—easily $100 or more in software costs—so it’s
easy to understand the importance of the word processor, and
why it is so popular.

in and out of memory

There are two basic forms of word processors: In Memory and
Disk Overlay. An in-memory word-processor is always entirely
within the computer’s memory and includes the printer driver.
That’s the software routine that outputs the created document or
text to the printer. Whatever RAM is not used by the software
(which includes the driver) is available for text storage. In-
memory word-processor software can originate from tape or
disk. It makes no difference because a mirror-image of the
software on the tape or disk is created in memory. Once the
program and printer driver are in memory the storage media isn't
important. For example, the superb Telewriter-64 (Cognitec,
704 Nob Ave., Del Mar, CA 92014) software that converts the
Radio Shack Color Computer into a professional-quality word-
processor, is supplied on tape or disk, as is Radio Shack’s own
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Scripsit. On the other hand, the disk-based Typitall, from Howe
Software (14 Lexington Rd., New City, NY 10956), which is
perhaps the most convenient and powerful word processor for
the Radio Shack Models I, Ill, and 4, has extensive ‘‘help”’
screens that are too large to put in memory. They remain as a
disk overlay even though the main program itself and the
commonly-used screen prompts are entirely in-memory. Yet
even with the entire program within memory, out of 48K of
available RAM, Typirall leaves 32K available for the document.
That’s more than 5000 words before the memory becomes full
and requires a save to disk or tape.
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PITALL’'S HELP SCREEN shows you a representation of the keyboard
that shows control and function keys and special characters.

One major advantage of the in-memory software is that it will
instantly reformat the text displayed on the screen. Also, it
easily accommodates different printers because you can have
several versions of the software on the same tape or disk. Since
the printer driver is independent, an in-memory word-processor
easily accommodates several printers without the need for man-
ual patching of the program for each printer. This probably
sounds confusing so let’s untangle it by giving a specific ex-
ample.

Imagine that you have a high-speed matrix line printer for
general use and a daisy-wheel printer for letter-quality docu-
ments. It is more than likely they use different commands for the
underscore. For example, the Epson printer might take a special
software routine for an underscore that is activated with a
control-U, while a Smith-Corona TP-/ daisy-wheel requires the
“*EM’’ command to turn the underscore on and off. If you use an
in-memory word-processor such as Typitall, you prepare two
versions, one with the key you select to represent the underscore
command providing the correct command for the Epson, an-
other with the key representing the ‘“EM’’ command for the
TP-1. Now it doesn’t matter which version you use to prepare the
document. When you decide to print, you load the version for a
particular printer and the software automatically corrects the
underscore command to the correct sequence for the printer.
This is a tremendous convenience that can only be appreciated if
‘you normally use two or more different printers. 1 use three
printers, an Epson, a TP-/, and an IBM Selectric. My document
can be printed by any of the three by simply loading the desired
version of Typirall. 1 don’t have to go through the hassle of
correcting the printer codes within the document or patching
each document for a specific printer.

Keep in mind, however, that not all in-memory word-
processor software permits easy interchange of printer drivers.
Radio Shack’s own Scripsit has no provisions at all for different
printers. Only specially-modified versions of Scripsit, using
third-party software, provides the underscore and additional
printer drivers for Scripsit.

Another unsung advantage of in-memory software is that you
can often print the work you have created, or just part of it,
before it’s stored. You get a chance to see how it will be
{ormatted by the printer. If you don’t like how it looks you can

either revise the document or instantly reformat the text. (In-
memory software, however, doesn’t let you see how the printed
output will appear on the screen—you have to print it out. We’ll
see shortly that some disk-overlay software does.)

For example, you set the screen width so it exactly conforms
to the selected printer width. You look at the display and you
don’t like it. You are set for 60-column width and you will end
up printing a double spaced document in 26 lines; 25 lines on
Page I, and one line on Page 2. You want it all on one page; so
you set your screen width for 63 columns and instantly the
screen reformats. Now you find this produces 25 lines on Page |,
and one single word on Page 2. So you reformat again, to 64
columns wide, and zap, everything fits on 25 lines. Great! Just
what you wanted! You set the printer format for 64 columns and
what you see is what you get—25 lines on one page.

But you still don’t care for the way it looks. So you touch a
couple of keys and the screen format changes to 64 columns
justified; meaning straight left and right margins. Aha! That
looks even better, so you set the printer driver for 64 columns
justified, and you print what you see.

Now virtually all decent word-processor software will refor-
mat on the screen, but not instantly. Of the major word-
processor software, only the in-memory systems are
instantaneous—the others take a lot of fussing, particularly if
you then use a spelling checker or dictionary.

Before we leave in-memory formatting, keep in mind that
only the screen width is usually accurate. I’m assuming you
have a ‘‘commercial-width’’ screen, which means 64 columns
minimum, preferably 80 column. Anything less than 64 col-
umns causes more problems than it’s worth so we will not even
consider anything less than 64 columns So how come we men-
tioned the Radio Shack’s Color Computer, with its 32-column
screen? Because Telewriter-64 generates a 64-column screen by
creating characters with graphics. (Must be seen to be believed.)
While the column width is displayed accurately, few programs
show precisely how the printed page will appear with multiple
line spacing. Even Typitall forces the user out of the create (edit)
mode into a special viewing mode to check how the hardcopy
will format. Most in-memory systems don’t even permit this.

In-memory queing

A major limitation of the in-memory software is the way it
integrates pre-written blocks of text. Assume you have prepared
four stock paragraphs that you will use for ‘‘boilerplating”
meaning, you create a document using ‘‘stock’’ blocks (para-
graphs) of text that have been saved on a cassette tape or floppy
disk. Youhave created a document using blocks No. 3 and 1, and
you decide to plug block No. 2 in between blocks 3 and 1. This
usually can’t be done. In-memory systems, chain (append)
blocks at the end of the document being prepared. In other
words, block 2 will chain in after block 1. Butonce it’s in (on the
screen) you will have to use a block move (or paragraph move)
command to move block 2 into position between blocks 3 and .

var, testing vhee' II na.on or any

nation so conceived and 0 dedicated can
long endure, Ue 3re mel on & greal battle
field of that war, @e have conme Lo
dedicate o portion of Lhat field, as &
tinzl 2ngaged place for Lhose who here
gave their lives thal that nation might
jive. It is altogether fitting and proper
thit ve should do this.

8uk, in a larger sense, we can not
dedicete; e can notl consecrate; ve
cannot halloe this ground. The brave
wen, living and dead, sho struggled here
and conzecrated it far above our poor
poder to add or detract. The vorld will
tittle note nor long remember what we say
here, but it can never fargel what they
did here,

It fs rather Lo us Lo be here dedicated

A PAGE BREAK is indciated by a dashed line in WordStar. Atthe top of the
screen, the page, line, and column numbers are indicated.
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It sounds easy enough, but it gets out of hand when you’re
moving several blocks into arather large document—you tend to
lose track of what is moving where.

The general rule of thumb for blocks and in-memory word-
processing is: if the blocks are already in memory you can move
them around in any order with almost lightning speed. If the
blocks are being read in from disk or tape they chain to the end of
the working document. . .then you can move them around in any
order.

Disk overlay

The most complex and therefore the most powerful word-
processors—of which WordStar is the best known—are so large
that the entire program is rarely in memory because it would
either exceed the memory of a 64K RAM computer, or the
amount of free RAM would be too small to store complete
multi-page documents. To free up as much RAM as possible, the
software routines that are used infrequently and the ‘‘help”
prompts are not moved from disk to RAM, they are called into
RAM only when needed. Also, the printer routine often resides
on the disk—not in RAM—as a separate program, making it
impossible to produce an instantaneous hardcopy of the working
document.

For example, assume you have created a document that is a
nasty letter to the local utility. You open with ‘‘Dear Rat
Finks:”’. Somehow, you don’t believe this will look good on
paper and you would like to make a quick print. No way!
WordStar and many other similar programs cannot easily make a
print of a document, or a partial document until it has been saved
on disk. Then the printer routine is called up and it uses the disk
file to make a hardcopy. (Sometimes you can just scream in
frustration.)

If hardcopy is possible only from documents already stored as
disk files, it follows that if you store the document on disk but
leave it on-screen and make further additions and changes to the
screen version, a PRINT command will make a copy of the
version on disk, not the version in the computer. Again the new
version must be saved and then printed. (Yes, you again scream
in frustration.)

One disadvantage of disk-overlay word-processing programs
is that they are often slow—sometimes intolerably so. However,
using a memory disk (RAM configured as a disk drive), speeds
things up considerably.

Though disk overlay word-processors tend to have some
unusual characteristics, they most closely approximate the dedi-
cated word processors. A dedicated word processor such as a
Lanier, a Wang, IBM, Xerox, or whatever, is made to do one
job: prepare documents. To this end they are jam-packed with
string-handling features. They will align decimals in columns of
numbers and then stack the columns side by side. They allow the
user to call in a reference document for on-screen comparisons
or evaluations. They can call up a spelling checker or dictionary
from within the word-processing program. And in particular,
dedicated machines usually have separate, well-labeled keys for
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WORSTAR SHOWS ON SCREEN exactly how a document will appear
when it is printed out.
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the most-used functions, such as DELETE, INSERT, LINE DELETE,
BLOCK MOVE, EXECUTE, PRINT, elc.

In general, the word-processing sottware for microcomputers
only approximate the most important features of a dedicated
word-processor machine. Essentially, we end up with a compu-
ter trying to function like a word processor. A really good
word-processor program for microcomputers, such as Word-
Star, does a rather thorough approximation of a dedicated word
processor. There are other word-processor programs that are
also effective, but they don’t do quite as thorough an approxima-
tion as WordStar.

In terms of professional features, WordStar is the one to
which all others are compared, even by WordStar’s own com-
petitors. Well...at least this is true for 8-bit machines where 64K
of RAM is the general rule. WordStar is memory-efficient, and
through the use of disk overlays packs a lot of features into 64K
of RAM. With the new 16-bit machines the programmmers have
lots of memory to literally waste, and there is advance informa-
tion to the effect that some new 16-bit word-processors will
actually out-perform WordStar. But this is comparing apples
(8-bit) with oranges (16-bit). What happens when WordStar gets
completely re-written for 16-bits?

It is true that WordStar is a bit of a pain, particularly if it’s not
used every day. It has 149 direct commands, and with one or two
exceptions none have any logical order. For example, in most
systems the letter ‘D’ represents DELETE. In WordStar it’s the
letter *“Y’’. While either “‘I"” or “*V”" is usually used for INSERT,
WordStar uses ‘*V’’ for insert under one condition, and as part
of the command for a movement of the cursor under another
condition. But more important, WordStar does not have auto-
matic formatting. If you change the line width you must refor-
mat each and every paragraph. If you have formatted and then
found a misspelled word that was short a few letters, inserting
the letters destroys the format for that line, and the user must
manually reformat the line. In another powerful type of overlay
word-processor, such as Peachtext (Peachtree Software Inc.,
3445 Peachtree Rd., N.E., 8th Floor, Atlanta, GA 30326),
inserting extra characters would automatically produce a refor-
mat to maintain the user-established line width.

Part of WordStar’s formatting deficiency (if it can be called a
deficiency) is caused by its absolutely accurate screen represen-
tation of the final printout—and only WordStar among the
better-known, high-performance programs has this accuracy. A
WordStar screen display can be user-set to precisely represent
the printout, including multi-line spacing and the page break,
which is a dashed horizontal line across the page. An informa-
tion line across the top of the screen always indicates the page
number being viewed.

It is difficult to understand the importance of a precise screen
representation of the printout if you have never had need for it.
As a magazine writer, I generally have no use for it. The instant
automatic format, advanced insert and overwrite and multi-
printer driver features of Typitall are more important to me when
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MOST WORD-PROCESSING SO ARE makes no provisions for hiding
control codes, so what you see on the screen is not what is printed.
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or ghost hyphens are used to indicate possible word
breaks. If the text is reformatted, the words are restored if possible.

preparing an article. But when I am creating a document that
requires precise positioning of columnar material, or preparing
advanced ‘‘boilerplating’” where I must combine single and
double line spacing with multiple paragraph widths, there is
simply no substitute for complete screen/printer formatting; it
literally saves hours of work.

If you require precise, or even moderately accurate screen
display of the printout, you must use a program that will conceal
the printer control characters. If the printer control characters are
displayed they throw the screen out of true orientation because
each control character, which will not be printed, is shown on
the screen.

But WordStar.. again WordStar. . .can conceal the characters
so the screen shows exactly how the document will print. As
shown in the illustrations, the screen display of the control
characters can be turned on and off at will.

Simply because WordStar is so commonly used—it is the
de-facto standard for word-processor software. There are many
third-party enhancements that either modify WordStar, or work
in conjunction with WordStar. For example, WordStar
accommodates only four user-programmed printer control
codes. If you need more than four, or if you want to use any
control code that the printer can handle, then you need an
enhancement known as HexPrintR by C.1. Software. HexPrintR
not only allows the user to send any printer code from within
WordStar, it allows graphic creations if an Epson MX-80 type
printer is used. (You can print those cute ‘‘Have A Nice Day’’
faces.).

Then there’s an enhancement called Math from Force Two,
Ltd. It imbeds a four-function calculator mode within WordS:ar.
If you list a column of numbers, Math will automatically add the
column if desired, just as it will do subtraction, multiplication
and division.

Into heavy textbook preparation, or preparing a college thesis
for one of those stuffy professors to whom style is more impor-
tant than content? Then you might want the enhancement called

Footnote from Pro/Tem that does exactly what it says. .. prepares
footnotes for documents.

Do you need an index or table of contents for a WordStar-
prepared document? You could muck your way through all the
references and compile the information by hand, but another
enhancement, called Documate/Plus from the Orthocode Corp.
(1435 Twenty Second Ave., San Francisco, CA 94122) will
create it for you from a WordStar prepared document.

It is unfortunate that this is beginning to sound like a plug for
WordStar because that is not the intention. (I, for one, prefer to
use an in-memory processor for general use because of its
speed-of response). The simple truth is that WordStar has so
many features that it is the one to which others are compared,
and the one for which enhancements are usually written first,
and the one for which accessory programs, such as low-cost but
very effective data bases, are usually written first. (And this will
probably bring in at least 50 letters detailing numerous ex-
ceptions.)

Keep in mind that every word processor is certain to be hailed
as ‘‘...another breakthrough in the state of the programming
art;”’ orcrowned as **..the leading word-processing software for
the year 19xx’’ (you fill in the x’s). Regardless of which word-
processor software you’re interested in and regardless of its cost,
if it doesn’t have the most-needed very specific functions you
want, you will never be satisfied (and replacement word-
processing software usually doesn’t come cheap).

It is a general rule of thumb when selecting a word processor
that you look for the things it doesn’t have. All have character
and word insert, all have overwrite, all have some form of a
block move, and all have a hundred other ‘‘state of the art’’
features. But does it have what you truly need? If you run a
service or parts business where you must prepare bids and quotes
on many different items, ‘‘boilerplating’’ from pre-written,
‘‘stock’’ paragraphs is one of the very most important features.
If you run a small service business using the mails for direct
advertising, does the word processor integrate easily with your
present multi-selector mailing list software? If you are a student,
does the word processor support the superscripts needed to mark
footnotes?; does it support footnotes? If you publish a newslet-
ter, does it support columnar screen and printer formats (side-
by-side columns)? If you’re into VisiCalc and SuperCalc
spreadsheets, does the word processor integrate them directly
into your document? Most important of all, is the word pro-
cessor easy to use? If you need frequent printouts from selected
paragraphs, or the screen, or a line of text or a block, can you do
it easily without getting tangled in relatively complex printing
routines?

Consider how frequently you will use the word processor.
Many have complex and confusing commands, that are no
problem if you prepare documents daily——it’s easy to remember
what you use frequently. But if you do only occasional word-
processing, remembering more than a hundred control codes can
be a real problem, and you might end up spending most of your
time thumbing through the manual trying to discover how to do
things. Perhaps the best arrangement for infrequent users is the
‘‘label set’” supplied with Radio Shack’s Scripsit, which con-
sists of a set of self-adhering labels that affix to the front of the
keys used for commands and control. Instead of remembering
that control-D is pELETE and control-C is the paragraph marker
with automatic indent, the user simply presses the keys with the
actual words: CONTROL, DELETE, PARA., etc. It’s a shame the
other word processors don’t provide labels—at most the set
costs less than $1 and is one of the most convenient operating
features.

Finally, if you need word processing for anything other than
preparing a standard letter, try to get a demonstration that
emphasizes the unusual or uncommon word-processing features
of primary interest to you. If you’re considering software that’s
available only through the mail, try to get a demonstration from
someone in your area who already has it. As with most pur-
chases, it’s the only way to determine if it will meet your specific
needs. R-E
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MANY THINGS GO INTO GETTING HI-FI PER-
formance from cassette tape. Among the
most important are high-frequency tape
saturation and bias. We’ll be looking at
the saturation points of two different types
of three well-known brands of cassette
tape to see how they compare. We’ll also
look at how different bias levels affect
recordings made on those tapes.

As you probably know, cassette tapes
tend to attenuate high frequencies. The
frequency at which the tape’s response is
down 3-dB from the maximum is called
the high-frequency saturation point.
We’ll take a closer look at that shortly.

Bias is a high-frequency signal that is
applied to the recording head along with
the AF (Audio Frequency) signal. The
bias signal preconditions the tape’s mag-
netic coating to sharply reduce (almost
eliminate) the natural distortion caused by
the hysteresis effect of magnetic mate-
rials. Without the preconditioning, low-
distortion tape recording could only be
made at extremely low volume levels, and
the tape noise would be almost as loud as
the signal.

A rule of thumb is that the slower the
tape speed, the greater the tape’s sen-
sitivity to variations in applied bias level.
When dealing with the speeds associated
with the reel-to-reel recorder, such as 15,
7.5, and 3.75 ips (inches-per-second), a
bias value way outside the ballpark will
still produce a decent recording. But at
the (slow) 174-ips speed of cassette tape,
bias level becomes a critical factor in over-
all performance—more than anything
else, it determines whether a listener ac-
cepts the recording as high-fidelity.

There are several reasons for that.
Among them is the fact that the modern
cassette tape has been improved to the

COMAN s 4 3
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Some people say that all cas-
sette tapes are the same—
you can't tell one from the
other. We'll examine some dif-
ferent brands and different
types of tape to see if thats
true.

HERB FRIEDMAN

point where, within a given price range,
the output level (sensitivity) and tape
noise (inherent noise level) of different
tapes are similar. The same is true with the
tapes’ overload level, headroom (we’ll
discuss this shortly), and just about every-
thing else—except modulation noise
(which is a subject for the future). On any
given day, one tape will slightly outper-
form any other tape of the same type and
price range—it all depends on the particu-
lar production run and the direction you
tilt your head when you read the test in-
strument.

The two most obvious characteristics
that differ between tapes of the same class
is the high-frequency response and the
high-frequency saturation at standard rec-
ord level (0-VU). In the final analysis, it’s
those two characteristics that determine
whether a listener accepts the recorded
sound quality as high fidelity.

I know we just said it was the bias level
that did that. But that’s because the bias
level sharply determines the high-fre-
quency response, and, to a lesser degree,
the distortion. Within a range of bias-level
values that produce low distortion, the

WWW americanradiohistorv com
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resultant high-frequency response can
range from peaked to dull (meaning at-
tenuated highs). Until recently—because
tape characteristics varied widely—to get
the distortion characteristics where the
manufacturer wanted them, it was not un-
common for the optimum bias value for
one brand or type of tape to have no rela-
tionship to any other brand or type. So
many hi-fi cassette decks had adjustable
bias-systems that were keyed to equal out-
put between a midrange and a high-fre-
quency—usually about 1000 and 12,000
Hz. There was the time when most
*“quality” cassette decks had at least one,
possibly multiple, bias adjustments for all
four types of tape. Cassette recorders were
quickly starting to resemble a jet’s instru-
ment panel.

Today, however, there are many decent
cassette decks available at budget prices
because the adjustable bias systems and
their associated metering circuits have
been eliminated. So how is the tape biased
for best performance? By simply turning
the tape selector to the appropriate tape
type. The fancy trimmers and tweakers
aren’t really needed because most of the
recent high-performance tapes use the
same bias values. In fact, the remainder of
their performance is so similar it’s hard to
tell whose tape you’re using. You’ll prob-
ably come out a winner no matter whose
tape you use.

Our tests and results

To avoid drowning you in a sea of statis-
tics, we have selected three of the most
popular tape brands and types—tape rec-
ognized by many as ‘‘high-fidelity tape.”
There are other brands that are equally
good, and we are not trying to recommend
that you limit yourself to those shown. We

& €861 HIGWIAON
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FIG. 1—RESPONSE OF TDK'S TYPE li TAPE with
the recorder set to the 1-m Bias level.

FIG. 4—RESPONSE OF TDK’S TYPE Il TAPE
with the recorder set to the mem Bias level.

have simply selected three of the best
known brands: Maxell UDII/'S, TDK SA/
X, and Memorex HBII. All are high-bias
(Type II or chrome-type) tape. We also
looked at metal tape (Type 1V) from the
same three manufacturers.

To avoid throwing a bunch of numbers
at you, we have included many illustra-
tions—instead of tables—that describe
the tapes’ performance.

The test recorder we used was Radio
Shack’s 3/00—a moderate-cost high-per-
formance three-head model. Its quality is
typical of what is found in popularly
priced decks. Its internal metering system
indicated that modern TDK and Maxell
(Type II) tape use the same bias value (at
least on the test recorder) so that’s what
we used. (The deck has a two-tone gener-
ator that helps you correctly adjust the
bias value.) We’ll call that bias value T-m
B1aS. The machine’s optimum bias for
Memorex type II was slightly less than for
TDK and Maxell tapes, so its value (MEm
BIAS) was also used.

Figures 1 through 6 show the effect of
the two bias valucs on all three (Type 1)
tapes. Figures | through 3 show the perfor-
mance of the tapes using the T-M BIAS
value. Figures 4 through 6 show what we
get from the same three tapes with MEM
BIAS.

In each figure, the top trace represents
the output level corresponding to a 0-VU
record level; the lower traces are the out-
puts produced by reducing the input level
in steps of 5 dB until we reach the bottom
trace, which is 20 dB down. That’s the

FIG.2—RESPONSE OF MAXELL’S TYPEii TAPE
with the recorder set to the T-m Bias level.

FIG.5—RESPONSE OF MAXELL’S TYPE |l TAPE
with the recorder set to the mem Bias level.

“standard” test level for cassette tape—
you’ll see why in a moment.

First, notice that the top trace in each
figure shows high-frequency attenuation.
While the lower traces actually rise at 20
kHz, the top traces are down about 3 dB
somewhere around 8 or 9 kHz (the corner
frequency). The attenuation is produced
by high-frequency tape saturation. Begin-
ning at about § kHz there will be no fur-
ther increase in tape output regardless
how much input is applied. The midrange
can accept additional input—the so-
called **headroom measurement,” but it
will have no affect on the high end where
the saturation level remains as shown in
the figures.

Notice that the high-frequency re-
sponse ‘‘extends” as the input level is de-
creased (in 5-dB steps). It really doesn’t
extend—we simply are reducing the sat-
uration caused by the input signal. At
—20 dB we get a great response, which is
why —20 dB is the reference level for
cassette machines—at this level even junk
looks good.

It is the high-frequency saturation that
makes high-level high-frequency signals
appear dull and lifeless. If you push the
level too high, everything above 8 kHz or
9 kHz heads for the basement. At 12 kHz
the response is 5 dB down, and at 15 kHz
almost 15 dB down. That’s not exactly
“sparkling sound quality.” To avoid high-
frequency saturation, the record level
must peak considerably below 0-VU if
the program material has substantial high-
frequency content.

www americanradiohietory com

FIG. 3—RESPONSE OF MEMOREX'S TYPE Il
tape with the recorder set to the 1-m Bias level.

FIG. 6—RESPONSE OF MEMOREX’S TYPE il
tape with the recorder set to the mem BiAs level.

It’s interesting that in terms of frequen-
¢y responsc and saturation level the per-
formance from these three brands, which
are in competition with each other, are
very similar even when the bias levels are
mismatched. That’s why many hi-fi en-
thusiasts aren’t too fussy about brands
and why their tape purchase is often deter-
mined more by selling price than “sound
quality.” (Want to bet that this statement
brings in mail from some manufacturer
claiming that the shell, or rollers, or slip
sheet, or whatever is more important than
sound quality?)

Give or take a dB or two in signal-to-
noise ratio and output level, the variations
between different well-known brands of
recent Type II (chrome bias) tape is slight,
and overall performance is notably good.
Even better performance requires moving
up to metal tape, which provides both
extended high-frequency response and re-
sistance to high-level tape saturation.

Metal tape

Of all the metal tape attributes, from a
listening viewpoint, the most important
characteristic is reduced high-frequency
saturation. That can be seen by compar-
ing Fig. 7 to the traces for Type Il tape.
Figure 7 shows the output of the three
brands of metal tape at two different re-
cording levels. (Maxell, Memorex, and
TDK metal tapes all appear to use the
same bias values.) The upper group of
traces show the output level produced by a
0-VU record level. The lower group
shows the output level resulting from a
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The $S-5702 has flexibility and power which make it ideal for the maintenance and
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic
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6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div to 0.2 s/div sweep
Differential input with ADD mode
DC operation {optional)

IWATSU makes more than 20 oscilloscopes as well as an impres-
sive lineup of other instruments including logic analyzers and
digital memory scopes. The fastest oscilloscope hasamaximum
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and product quality that make this super high-frequency oscil-
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* User price, including probes.
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FIG. 7—ALL THREE BRANDS OF METAL (Type
IV) tape. The top group shows the output with a
0-VU record level, the bottom group shows the
output due to a - 5-dB record level.

FIG. 10—DISTORTION CHARAC

ISTICS for
Maxell's metal tape at a + 6-VU record level.

—5-dB record level. First, note that the
characteristics are almost identical.
They’re so similar that if the tapes were
not identified, we could not know with
any certainty if they were, in fact, dif-
ferent. The slight difference in output
level between the three brands is no great-
er than 1.5 dB—a value that can eastly be
a standard production-variation.

The top traces in Fig. 7 represent a 0-
VU record level. Instead of the tape sat-
urating at approximately 8 kHz, the sat-
uration point (or corner frequency) is now
at about 13 kHz, It is this “extended” 5-
kHz range that provides the brilliance
when reproducing music. If you attenuate
the highs above 8 kHz, the reproduction
appears to be dull and lifeless. Extend the
range to 13 kHz and the brilliance is re-
stored even at maximum recording level.
Considering the frequency limitations of
the typical moderate-price recorder, few
listeners would know or realize there was
a roll-off (due to the tape) at 13 kHz.

Now look at the lower set of traces in
Fig. 7—the output level from metal tape
produced by a —5-dB record level. The
response goes out to 20 kHz, a level of
performance not attained from Type Il
(chrome-bias) tape until the input level is
almost 15 dB down. Itis this 10-dB advan-
tage of metal tape that provides a notice-
able naturalness (brilliance) to recordings
made at high or maximum recording lev-
els.

Another characteristic of metal tape is
somewhat greater midband headroom.

FIG. s—HARMONIC DISTORTION characteris-
tics of the test system.

FIG. 11—DISTORTION CHARACTERISTICS for
Maxell's metal tape at a +8-VU record level.

That requires some explanation. Back in
the early days of cassette tape tests it be-
came somewhat fashionable to measure
the difference between the input level that
produced a 0-VU record level meter read-
ing and the level that produced 3% THD
(Total Harmonic Distortion) at midband
frequencies. Somehow, this nebulous
measurement of “headroom” was intend-
ed to imply some favorable characteristic;
actually, it meant the metering was poorly
designed (this is how you turn a mistake to
an advantage).

Eventually, metering was standardized,
but improved tape characteristics—par-
ticularly from Type II and IV tape—actu-
ally permit higher recording levels than 0-
VU because the reference level that drives
the tape to the 3% THD standard refer-
ence level is greater than 0 VU. The effect
of the higher level, or headroom, is shown
in Figs. 8 through 13, where each major
vertical division represents 10 dB. Since
for a given tape type the performance is
similar, to keep things simple only one
brand of tape is used for the illustrations.

Figure 8 shows the distortion charac-
teristics of the test system—all the associ-
ated hardware cxcept the tape itself. The
test signal is | kHz, whose peak repre-
sents the output level for a 0-VU record
level. The small peak at 2 kHz is the 2nd-
harmonic distortion, which is 65 dB
down. It represents about 0.05% THD.
The pulse between 100 and 200 Hz is a
special low-frequency pulse to give an on-
screen check of the system calibration.
Ignore it; it has no relevance to our mea-
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FIG. 9—DISTORTION CHARACTERISTICS for
Maxell's metal tape at a 0-VU record level.

FIG. 12—DISTORTION CHARACTERISTICS for
Maxell’s Type Il tape at a 0-VU record level.

surements.

Figure 9 shows the distortion charac-
teristics for Maxell metal tape at 0-VU
record level. Note that the 3rd-harmonic
distortion (3 kHz) is 50 dB down, or
0.3%. Second harmonic distortion (2
kHz) is 48 dB down.

In Fig. 10 the input leve!l has been in-
creased by 6 dB. Note, that the 3rd har-
monic distortion is 34 dB down (2.2%)
and is greater than the 2nd harmonic dis-
tortion. In Fig. 11 the input level is + 8 dB
and we see the 3rd harmonic is now 32 dB
down (2.5%). Note that there is not a
corresponding increase in output level—
the tape is saturated.

In comparison, to those three figures,
examine Figs. 12 through 14, which show
the same input-level conditions for Max-
ell Type II (chrome-bias) tape. Note that
at 0-VU record level (Fig. 12) the 2nd and
3rd harmonic distortion is similar to that
of metal tape. But with a +6-dB input
(Fig. 13) the 3rd harmonic increases dra-
matically—it is only 24 dB down (6.1%),
while with a + 8-dB input (Fig. 14) the
3rd harmonic is 23 dB down (6.5%) with
considerable increase in the 5th harmon-
ic. In fact, we can, for the first time, begin
to distinguish the 5th harmonic from the
“noise floor.” Its effect will be barely (if
at all) noticeable because it is more than 6
dB down from the 3rd harmonic. Any
further *‘overload” of the tape will sharp-
ly increase the 5th harmonic component.

As you can see, the bias/frequency re-
sponse characteristics show that some of

continued on page 88



Hot VAC Desoldering System

y Reg $599.95
‘ OUR SPECIAL PRICE

l $37995

UNGAR DESOLDERING & SOLDERING

Special Pricing... Special Free Offer

Electronic Temperature
Controlled Soldering System

with Built-in Controller

\ FREEE

Model 4000

Built-in vacuum pump eliminates the need for shop air. Compact design and portability
make it ideal for use at any location where there is an AC electrical plug-in outlet
Self-Contained, Super -Quiet Air Pump: The vacuum pump is not on y virtuait
maintenance 1ree 1is remarkably quiet. The pump operates only when the handle switch is
actuated.

Temperature Control: Variable solid-state control that adjusts the tip temperature from
500° - 1000 F. An electric circuit assures that transient spitkes are fully suppressed thereby

making the system safe for desoidering voltage-sensitive components
oL rree (800) 649- 9518
I

260 Motor Parkway, Hauppauge, N.Y. 11788

in N.Y. State 800-832-1446
2 VISA B8 COD 8 Master Charge

¥ visar @ Money Order N.Y. State residents add  501.00 to 750.00.... 8.50
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COD’s extra (required 25% deposit) over 1000.00............ 15.00
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Model 9100

Includes: base unit with built-in controller, micro-size handie with THERMO-DURIC
heater, 1/16" #9012 screwdriver tip, sponge and tip tray, sponge, and iron Holder.
A low cost alternative in an operator-adjustable, temperature controlled soldering
system.

e Electronic, closed-loop temperature contral for maximum precision ® Temperature is
operator- ad|uslable from 400 F 10 800 F & Continuous, variable control so you can
select the exact temperature you need @ Neon “on-off” light @ tron Holder can be
right- or feft-hand mounted to accommodate alt operators.

ADD FOR SHIPPING AND INSURANCE
$250.00 ....$4.50
$251.00 to  500.00...... 6.50

M/

for & limited time 7Y

35 MHz DUAL TRACE SIGNAL DELAY LINE

I
i

Vertical sensilivity 5m V/div to 5V/div
and 1m V/div to 1 V/div with 5X
amplitier ® Trigger modes Auto-
matic, Normal, TV (+), TV—)

REG $895
OUR PRICE

$ 59995

WITH PROBES

TOLL FREE (800] 645'9518
.

Model V-352F

260 Motor Parkway, Hauppauge, N.Y. 11788
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in N.Y. State 800-832-1446
B VISA B COD B Master Charge
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[ COD’s extra (required 25% deposit) over 1000.00............ 15.00

60 MHz DUAL TRACE
DELAYED SWEEP

High sensitivity ® 1 mV/div

(10 MHz) & 5 ns/div sweep rate
® 3rd channel dispiay (trigger
view) @ Variable trigger hold-off
® Full TV trig-

ering @ Sing| OUR PRICE
D O Model 650F
matic focus $995
correction.
WITH PROBES

100 MHz QUAD TRACE
DELAYED SWEEP

Large, bright 8x10 cm screen

e Quad trace operation/Ch1, Ch2,
A trigger and B trigger @ High
sensitivity 500 u V/div (5 MHz)

R OUR PRICE Model V-1050-F
WITH PROBES
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$251.00 to  500.00...... 6.50

WWW americanradiohistorv com

. £861-H39W3AON

@
~



RADIO-ELECTRONICS

=]
-]

AUDIO TAPES

a tempera ture- DO N ) T continued from page 85
adjustable FORGET
soldering iron
for less than

*40

A 50-watt iron that can be adjusted with
+ 2% accuracy anywhere between 400°F
and 750 °F using the allen wrench provided.
3-wire burn resistant cord, stainless steel
shaft and on/off light with 10 different long-

FIG. 13—DISTORTION CHARACTERISTICS for
Maxell's Type Il tape at a +6-VU record level.

life replacement tips available. No. 7200 USE
Qddnaneég-];zcs)?get'étsetand with tip-wiping
sgl%e%ing station. Fr)‘lo. 7295 Q% MO
Write for the name of your ‘, READER
nearest distributor and

f a free catalog. SERVICE

CARD

WAHL CLIPPER CORPORATION
Sterling, lllinois 61081 ¢ (815) 625-6525

FIG. 14—DISTORTION CHARACTERISTICS for
Maxell’s Type Il tape at a + 8-VU record level.
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the best known brands of Type Il tapes are
similar with regard to their frequency re-
sponse and bias requirements. The metal

D 0 N ’ tapes are so much alike that they appear to
T have come from the same source (though
that’s very unlikely).
FO R G ET Overload tests clearly illustrate the in-
creased maximum-level high-frequency
response and the increased “headroom”™
capacity of Type IV (metal) tape when
compared to Type II tape.

What it all comes down to is that well-
known tape brands have a reputation they
deserve, and if you keep recording levels
from “pinning the meter” you don’t have

to pay the extra cost of Type IV tape—
Type II can work just fine. R-E

DMPUTER PROGRAMMER

Train at home in spare time! No previous
experience needed! Now you can learn
it all! Computer programming. .
computer applications... computer
games...everything you ever wanted
to know about computer operations.
Use hundreds of programs already
available or write your own. .budget-
'~ ing, real estate, bookkeeping, ex-
penses, investments, interest, taxes,
shopping lists, vacation ptanning. ad-
dresses, phone numbers. .even for-
eign languages and graphics. Ex-
perts explain everything in easy-to-
understand language with step-by-
step directions. Timex computer in-
cluded with your training... plugs in-

to any TV. Send for free facts! owu
___________ P

COMPUTER TRAINING, Dept. DEOA:!'
Scranton, Pennsylvania 18515

Rush free facts how | can iearn computer applications. :

YOUR
READER
SERVICE

CARD

programming and operation at home in spare time,
Name S Age
l Address - .
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DON'T
FORGET

TIMEX SINCLAIR

Software
Top Games

Mr. Munchee — (Arcade) $14.95
Speed Snake — (Arcade) $14.95
Bridge — (Card). .. ..... $14.95

Chess Master.

Trader Tritogy
(Fantasy)

Alien Space Ship
(Adventure) . . ..

LANGUAGES
Tiny Logo

Hardware §
Specials

64 K RAM
Professional Keyboard with

Metal Case $79.95
Memotech 16K RAM .. .. $29.95

Home & Business

Personal Financial Pack
(2 tapes)

Stock Market Pianning
(2 tapes) . ..

Business Cash Management
(2 tapes)

Diet Programme
(2 tapes) . ..

... $29.95

Books

Timex Sinclair
Learning Course
with Binder.

2 Program Tapes

Free Catalog §

USE
YOUR
READER
SERVICE
CARD

Mail Orders:

Programming Aids
Fastload (Load and save
6 times faster)
ZX Assembler..........
ZX Bug (Monitor &
Disassembler)

Toolkit (9 new functions) $14.95

GLADSTONE

Electronics Inc.
1585 Kenmore Ave.
Buffalo, NY 14217

VISA, MASTERCARD.
Chegues or Money.Orders. Add $1.50 shipping.

In.Canada: 1736 Avenue Rd., Toronto, Ont. M3J 2W6 800-268-3640
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Have VISA or MASTERCARD ready!

All software is
compatibie with J
TS1000 TS1500%
ZX81 Computers!

Call or write NOW! i3
COMING SOON!

New TS2068 software!

ORDER TOLL FREE
800-833-8400

m.

In New York
716-874-5510

QUALITY SPECIALS
[ SOPHISTICATED 1.C.'S |
DATA SHEETS ARE PROVIDED FREE
WITH ALL INTEGRATED CIRCUITS LISTED BELOW

N
ARE TRIA 2 o
~ MINIMUM EXTERN. N  C

FREE CATALOG OF NEW DEVICES

GOLDSMITH

P.0. BOX 318R, COMMACK, NY 11725
PHONE ORDERS WELCOME—(516) 979-7944
MASTER CARD AND VISA ACCEPTED
NEW YORK STATE RESIDENTS ADD SALES TAX
POSTAGE—ADD 5% PLUS $1.50 INSURANCE, C.0.D. $2.00 EXTRA
AVAILABILITY OF CERTAIN ITEMS MAY BE L MITED

DESCRIPTIDN PRICE (ea.}
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TAFT

OVER 10.000 PARTS IN STOCK-CALL FOR LOW PRICES

‘““ALL-IN-ONE VIDEO PROCESSING CENTER™

oSTABILIZER - Eliminates picture roll/jitter
*|MAGE ENHANCER - Adjusts picture contrast/clarity and detail for improved home viewing and recording

or dubbing

*RF CONVERTER - Converts video and audio direct line outputs from any VCR component, TV or video camera

to an "‘RF'" signal

»VIDEQ FADER - Produces gradual ''fade-ins’" or ''fade-outs'" with professional resuits
*DISTRIBUTION AMPLIFIER - Provides extra signal gain needed for best results (dual output)

COMPUTER
POWER SUPPLY

A

ANMY
WL

$69

L
AN\
SN

4 CHANNEL SWITCHING

o +5V@5A, —5V@1A,
FINV@IA, —12V@ 1A

FLoRE]

* 8060A $345
* 80624 $267
« 80228 $143
* 80208 $193
* 80248 $247

COOLING FAN
for APPLE II,
11+ and lle*

$49
a2

Xcelite’

Wl (o
\\\‘\\’}& ‘

* SNAPS ON SIDE OF APPLE
II, 114+ AND fle* ENCLOSURE

o ELIMINATES OVERHEATING
PROBLEMS

* BOOSTS RELIABILITY AND
LIFE OF COMPUTER

o FRONT ILLUMINATED
SWITCH OF FAN SERVES

eTC-100ST XCELITE'S
BEST CONTAINS
53 TOOLS $329
eTC-150ST SMALLER
VERSION $2_79

32 DIGIT MULTIMETER

e 8 separate functions (30 ranges)

e Single rotary switch for all

T S2aE

"‘qj $79.88
)~ MODEL 8050

foa meon

including diode and transistor
check, 10 AMP range on AC
and DC

functions/ranges

INPUT 90-130V AC
REGULATION: LINE +0.2%
LOAD =1%

RIPPLE: 30 MV P-P

TAFT ELECTRONIC SALES

BECKMAN
* 300 $109
* 310 $129
330 $199

68 W. 45th Street
N.Y.C., N.Y. 10036

CALL
21 2-575'
8632
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*99SM ROLL KIT $65
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AS POWER SWITCH FOR
FAN AND COMPUTER

o BUILT IN LINE SURGE
SUPPRESSION

* TWO ADDITIONAL AC
QUTLETS PROVIDED

® MASTER CHARGE @ VISA
e MONEY ORDER ® CHECK
25% DEPOSIT ON C.O0.D.'s

e Accuracy =0.5% DVC
e 6% x 3% x 1" Small
enough to fit into shirt pocket
* One year parts and labor warranty
#CC531 Carrying Case — $9.90

ADD FOR SHIPPING

UP TO $300.00 - $5.50
OVER $300.00 - $8.00
N.Y.S. ADD SALES TAX
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INTRODUCING

THE
PROTECTOR
6000

TOTAL PROTECTION FOR YOUR

SENSITIVE ELECTRONIC EQUIPMENT.
Something that you can't even see may be slowly
but surely killing your expensive electronic equip-
ment. It's transient voltage, and it can be fatal to
computers, medical equipment, electronic games,
videotape recorders, electronic test equipment,
electronic cash registers — almost any of today's.
sophisticated solid state equipment.

THE TRANSIENT VOLTAGE PROBLEM.
Most of this modern electronic equipment uses
LSl and MOS semiconductor devices which are
extremely sensitive to voltage transient surges or
"“glitches.”” In fact, a large percentage of equip-
ment failures can be directly linked to the damag-
ing effects of over-voltage line transients to
unprotected, highly fragile components.

THE PROTECTOR 6000™ SOLUTION.
Not to be confused with other transient voltage
protection units available today, THE PROTECTOR
6000 uses state-of-the-art solid state components
and exclusive circuitry to provide you with com-
plete and total protection from transient voltage
surges of up to 6,000 volts. THE PROTECTOR
6000 uses silicon PN junction devices — proven
to provide the fastest response to surges! They
have a statistical life expectancy of over 20 years.
THE PROTECTOR 6000 has a maximum clamping
voltage of only 335 volts, well below the voltage
rating of other transient protection devices which
commonly use much less effective MOV's or gas
discharge tubes. It also provides full protection
from electro-magnetic and radio frequency inter-
ference. The unit operates in both common and
differential modes, and is outfitted with a circuit
breaker to guard against severe current overloads
over 15 amps.

Why take chances with your expensive electronic
eq_ulpment? For full details contact your local
NTE distributor or write:

NEW-TONE ELECTRONICS, INC.
44 Farrand St., Bloomfield, NJ 07003

THE PEOPLE WHO BRING YOU THE TCG
LINE OF SEMICONDUCTORS.

© 1983 New-Tone Electronics, Inc.

ECL LOGIC CIRCUITS

continued from page 68

coax represent a well-defined impedance
that is easily terminated, but it also pro-
vides good protection against cross-
talk and noise.

There are several types of coax avail-
able for the job: RG58U, RG59U, etc.
However, coax suffers from a noticeable
attenuation of signal as the frequency in-
creases. In other words, that type of con-
necting cable may not be suitable for all
your interfacing, especially if the fre-
quency is high and distances are long.
The graph in Fig. 11 illustrates the point
by showing you the maximum length of
the coax as a function of input frequency

T T
-
2
i UH— pep—t—t— K
= 3 leéaAu
= \ |
2l A AT
g A - ——
S s L D — L
2 4 o Y
= 1
e T | s
< z.uﬂﬂ | It

40 60 80700 200 400 600 1000

FREQUENCY -MHz

FIG. 11—ATTENUATION BECOMES A problem
at high frequencles when using coaxlal cable.

for three popular types.

Moreover, because of reactive load-
ing, the fanout of a coaxial cable must be
considered at high frequencies. For ex-
ample, at 300 MHz it should be limited to
no more than four. This is one of those
situations where the logic tree comes in
handy.

Unfortunately, both the open wire and
the coaxial cable are afflicted by the
shortcomings of a single-ended line.
Things like ground loops, power-supply
variations, and DC shifting from tem-
perature differences must all be taken into

| account. Fortunately, there is another

way to interface ECL IC’s.

It will be easily understood if you first
remember that an ECL gate is a differen-
tial amplifier. And because it is a differ-
ential amp, it has many of the desirable
characteristics associated with differen-
tial design, including high common-
mode rejection. As you recall, most ECL
gates provide both or and its com-
plementary (Nor) output. Since the two
outputs are always in mutual opposition,
it presents the perfect opportunity to ex-
ploit the common-mode-rejection proper-
ties of an ECL IC. Making use of those
properties allows us to connect two func-
tions with nothing more than a twisted
pair of wires.

The twisted pair is wired to both the or
and NoRr outputs and connected to the

www americanradiohictorvy com

input of an ECL line receiver. A line
receiver is really nothing more than an
ECL gate that has both inputs of the
amplifier available to the user. Any noise
that the twisted leads may pick up along
the way will be induced in both wires
equally; that is, the noise will have the
same amplitude and polarity in both lines.
This signal is then input into the line re-
ceiver and, as is the nature of differential
inputs, the noise is cancelled out. That
leaves us with only the digital informa-
tion, which, of course, is what we desire.

Terminating twisted pairs

Thanks to differential design, twisted
pairs provide the maximum noise immun-
ity for any transmission line. As a result
of this noise-free input, other parameters
can be relaxed, including line ter-
minations.

For reliable operation, the outputs of
the driving gate must be terminated. The
pull-down resistor is normally located
right at the output pin, and more often
returns to the —5.2-volt Vgg line, thus
eliminating the additional Vo supply, as
we see in Fig. 12. You'll notice that both
outputs are terminated similarly so that
the driving source is balanced. Next, the
twisted pair must be terminated at the
receiving end. That is not a.critical step,
in contrast to the pains we took to assure
proper termination of a single-ended
transmission line.

The actual impedance of the line will
vary depending on the wire gauge, insula-
tion thickness and dielectric constant, and
tightness of the twist. A 100-ohm resistor
across the receiver inputs will usually be
more than adequate. Any mismatch that
may occur here is virtually ignored by the
receiver.

TWISTED LINE
PAIR RECEIVER

FIG. 12—A SIMPLE TWISTED PAIR connectedto
aline receiver can reduce common-mode noise.

And there you have it—a short course
in ECL design. We must admit, though,
that we have only touched on the subject.
An interesting aspect of understanding
microstrip theory and design, apart from
its ECL applications, is that it is so applic-
able to many of the newer high-speed
devices becoming available to the ex-
perimenter. Circuits like downlinks and
ultraband communications rely almost
exclusively on microstrip techniques, and
are currently within the realm of practical
experimentation. R-E

If the AP Products 8 page insert is miss-
ing circle 87 on free information card.



MAKE THE AP CONNECTION

See the A P PRODUCTS Rack Display with a complete
line of Interconnection Products and Accessories
at your nearby Electronics Dealers.
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IDC DIP PLUG

CONNECTOR FOR BOARD TO
BOARD OR TEST JUMPER
SYSTEMS
A P PRODUCTS DIP Plug
Connectors are designed
for quick termination using
A P’s ribbon cable and ap-
plication tooling. As with all
A P PRODUCTS IDC con-
nectors, cable alignment
grooves in the cover provide
accurate positioning
of conductor over contact
area. The “feed through”
cover also allows for easy
daisy chaining of
connectors.

Our tin plated contacts
make an affordable means
of interfacing with a PC

board either by soldering or
by plugging into a standard
IC socket.

With the six most popular
sizes available, A P can eas-
ily fill your requirements.

SPECIFICATIONS

Materials

Insulator Thermoplastic
Polyester 94 V-0

Contacts Phosphor Bronze

Plating 100 Millionths tin
over nickel

Tooling

Assembly Tool Part No.
925980-R

Die Set Part No.
925982-R

IDC SOCKET

THE EASY INTERFACE TO ALL
MALE HEADERS

The A P PRODUCTS polariz-
ed socket connectors are
ideal for all quick con-
nect/disconnect applica-
tions to .025" square posts
on .10” centers. Contacts
are gold plated in the recep-
tacle area with gold flash in
the crimp area. This reduces
cost while maintaining very
high reliability. As with all
of our IDC connectors, the
cover has grooved ridges
which assure easy and ac-
curate alignment of the
cable over the insulation
piercing contacts. Our “feed
through” cover also makes
daisy chaining of connec-
tors a snap. Termination

of the connectoris a

quick process using

A P PRODUCTS application
tooling and either discrete
wire or A P’'s multicon-
ductor cable.

Every socket also comes
with a strain relief.

All A P PRODUCTS
sockets mate with our strip
headers, boxed headers or
our latch headers.

SPECIFICATIONS

Materials
Thermoplastic
Polyester 94 V-0
Phosphor Bronze
10 mitlionths gold
in contact area
Gold Flash in
crimp area
(100 millionths
nickel under
both)
ling
Part No.
925980-R
Part No.
925981-R

Insuiator

Contacts
Plating

T

=)
=3

Assembly Tool

Die Set

Polarizing slots

Number of

Part Number Contacts “A” Dim. “B” Dim. Part Number Number of Contacts “A" Dim.
925120-14-R 14 79" 30" 925110-10-R 10 68"
925110-16-R 16 98"
925120-16-R 16 .88" .30" 925110-20-R 20 118"
925120-20-R 20 1.09" 40" 925110-26-R 26 1.48"
925110-34-R 34 1.88"
925120-24-R 24 1.32" 60" 925110-40-R 40 218"
925120-28-R 28 1,528 60" 22510501 50 Al
| 925110-60-R 60 3.18"
925120-40-R 40 213" 60" 92511064R 64 338"
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» GARD-EDGE

INTERCONNECTION

VEEN PRINTED CIRCUIT
iDS

A P PRODUCTS IDC
-Edge connectors are a
k and reliable interface
andard 1/16" boards
double-sided PCB

;on 100" centers. The
ris designed not only
2ed through and daisy
1 applications but also
ains self-alignment

; on the underside.

e slots provide for easy
2 positioning over con-
5. Terminations are a
ywith A P PRODUCTS
e and Assembly Tool.

1 gold plated contact is
bifurcated design

which assures excellent
contact on PCB pads.

SPECIFICATIONS

Materials

Insutator

Contact Phosphor Bronze

Thermoplastic |
Polyester 94 V-0

Plating 10 miflionths gold
on contact area
Gold Flash on
crimp area

(100 millionths
nickel under

| both)

Tooling

Part No.
925980-R

Assembly Tool

Die Set Part No.

925983-R

S

Polarizing slots

IDC D-SUBMIN

PROVIDES EASY CONNECTIONS
— NO CABLE PREPARATION
NEEDED.

Mass termination of ribbon
cable to a D-Subminiature
connector is a simple mat-
ter using A P PRODUCTS
connectors and cable. This
system utilizes our stan-
dard 28 AWG stranded cable
and there is no cable prep-
aration necessary. After in-
serting the cable into the
connector along the groov-
ed alignment ridges in the
cover, the termination is
easily made using the

A P PRODUCTS IDC
Assembly Tool. The “feed-

through” cover also allows
for easy daisy chaining of

connectors.

SPECIFICATIONS

Materials

Insulator

Contacts

Glass-filled
Polyester 94 V-0

Phosphor Bronze

Plating

20 Millionths
selective gold
over nickel

Too

ling

Assembly Tool

Die Set

Part No.
925980-R

Part No.
925984-R

| Number of Part Number Description “A” Dim.
AT e Contgcts “A” [éim. 925140-15-R 15 Contact-male 1.54"
925130-20-R 2 1.46"
= — : 40-25-R 25C t-mal 2.09"
. 925130-26-R 26 176" WNLe el
[ 925130-34-R 34 . 216" 925140-37-R 37 Contact-male 274" |
i 925130-40-R 40 2.46" 925145-15-R 15 Contact-female 1.54"
925130-50-R 50 2.96" 925145-25-R 25 Contact-female 2.09"
EEs L 60 3.46" 925145-37-R | 37 Contact-female 274"
925130-64-R 64 3.66"
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FLAT RIBBON CABLE SPECIEATONS ,
THE PERFECT MATE FOR A P = o Gray - ainbow |
IDC CONNEGTORS F:sgela':? :mY e G?ay PVC R;?r‘::)':)w PVC with clear PVC ;
i : ; utatio )
:bllaeﬁ;bglcg\};agilzeelss ?::;10 (polyvinyl chloride) laminated backing layer
p UUAS 1-Brown 6-Blue
conductors to 64. All sizes 2-Red 7-Violet ?
come in both gray and rain- Cotor Code Gray 3-Orange 8-Gray
bow and in either 3 foot or ol R
10\;\?:Lls(aeni%t§j§try standard Conductors 28 AWG (7-strand bundie of tinned 36 AWG copper wires)
28 AWG conductor size on 1
" o
050 " center to center Rainbow Cable Gray Cable No. “Wr -
spacing. Part Number Part Number Cond. | Length | Dim. | Dim.
i .A'éﬁ;; szRQ?hUCtTSdcatc)jle 925920-10036-R_| 925910-10036:R | 10 3 | 500 | 450 ) d |
insulated with standar 925920-10-120-R | 925910-10-120-R 10 10’ 500 450
PVC material and “tear 925920-14036:R | 925910-14036R | 14 3 | 700 | 650 THE FIRST
down” separation between 925820-14-120R | 92501014-120R | 14 10 700 | 650 LOW COST IDC
conductors is easy to 925020-16-036-0 | 925910-16036R | 16 3 | 800 | 750 |
ac,?,gmfF?“Sh- 4 . 92592016-120-R | 925910-16-120R | _ 16 10’ 80 | 750 |  ASSEMBLY
e first conductor is 925920-20036-R | 925910-20-036-R 20 3 1000 | 950 TOOLING
clearly marked on both 925920-20-120-R | 925910201208 | 20 | 10" | 1.000 | 950 ,
styles of cable. On the gray 92592024036.R | 925010-24036-R | 24 3" | 1200 | 1.150 A P PRODUCTS is now of-
cable, position one is col- §25920-24-120-R_| 925010-24-120R | 24 10" | 1.200 | 1.150 fering “crunch-on” tooling
oreclj re(rj{ Off) the rainbow 92592026036-R | 925910-26-036-R 26 37 | 1300 | 1.250 that everyone can afford.
gg?oféé t?rc;vrvsr: position is 925920-26-120-R_| 925910-26-120R | 26 10° | 1300 | 1.250 Four different die sets are
With A P Cable, IDC Con- | assaapertan | aesoiGsetaon T o« | io~ 7o [ 1o | Cvdilabletohandleall sizes
nectors and the new A P 92592030-{)36:5‘ 925910:30:0§6:R 30 3 ;'000 1'950 & (Bl (PR, (Dstlolul g
Assembly Tool, you can 925920-40120-R | 925910-40-120.R | 40 10" | 2000 | 1850 tures, Sockets and Card-
easily make your own Rib- 925020500368 | 925910-50036R | 50 3 | 2500 | 2450 Edge Connectors. When
bon Cable assemblies. 925920-50-120-R | 925910-50-120-R 50 10° 2500 | 2.450 | this tool .IS used with the
92592060036-R | 925910-60-036-R | 60 3~ | 3000 | 2950 | A Pfullline of IDC Connec-
925920-60-120-R | 925910-60-120R 60 10° [ 3.000 | 2.950 | tors and Ribbon Cable,
925920-64-036-R | 925910-64-036-R 64 3’ 3.200 | 3.150 cable making becomes sim-
925920-64-120-R _L 925910-64-120-R 64 10° 3.200 3.150 p|e and economical.
- w— IDC Tooling
Rainbow PVC | Gray PVC Part Number Description
925980-R Assembly Tool
925981-R Socket Connector
025 025 Die Set
925982-R Dip Plug Die Set
925983-R Card-Edge
044 .035 Connector Die Set
925984-R D-Submin
Connector Die Set
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LATCH HEADERS

FOR A POSITIVE LATCH AND
EASY SOCKET REMOVAL

A P PRODUCTS offers 9 dif-
ferent sizes of latching
male headers in both
straight and right angle ver-
sions. These Latch Headers
are shrouded on all four
sides offering maximum pin
protection. With both center
and end keying slots de-
signed into our Latch
Headers, virtually all
polarized sockets will fit.
(The 10 pin has no center
slot and only one end key-
ing slot). All headers are
designed to stand up off the
board for easy cleaning.

In order to combine quali-
ty and economy, we selec-
tively gold plated our con-
tacts. This gives you the
protection oi gold on the
contact area and the easy
solderability of tin plating
on the solder tails.

SPECIFICATIONS

Materials

Insulator Thermoplastic
Polyester 94 V-0

Contacts Phosphor Bronze

Plating 10 millionths gold

in contact area
100 millionths tin
on solder tails
(100 millionths
nickel under

both)

BOXED HEADERS

THE LOW PROFILE ANSWER TO
SHROUDED HEADER NEEDS
When board space is at a
premium but you still
need the protection of a
fully shrouded header,
A P PRODUCTS Boxed
Headers are the answer. All
sizes, in both straight and
right angle are keyed, with
polarizing in the center and
on each end (the 10-pin
header does not have the
end keying slots). This
means that virtually any-
body’s polarized socket will
fit our headers.

We have selectively
plated our contacts so you
get the assurance of gold

plating where it's needed,
on the contact area, but the
economy of tin plating on
the solder tail.

Our Boxed Headers are
designed to stand up off the
board to facilitate easier
cleaning.

SPECIFICATIONS

Materials

Insulator Thermoplastic
Polyester 94 V-0

Contacts Phosphor Bronze

Plating 10 millionths golc

in contact area
100 millionths tin
on solder tails
(100 mitlionths
nickel under
bath)

EJactor | .:": Polarlzing key slots
Polarizing key slots
e 364
ﬁ'f (.
68 '(L "
3643 -t
{// "
33 . .
Solder tail length is .125"
Part Number Part Number
Right Angle Straight Number “A” Right Angle Straight Number “A”
Latch Headers Latch Headers of Contacts Dim. Boxed Headers Boxed Headers of Contacts Dim.
925220-10-R 925225-10-R 10 1.26" 925210-10-R 925215-10-R 10 .80"
925220-16-R 925225-16-R 16 1.56" 925210-16-R 925215-16-R 16 1.10"
925220-20-R 925225-20-R 20 1.76" 925210-20-R 925215-20-R 20 1.30"
925220-26-R 925225-26-R 26 2.06" ~ 925210-26-R 925215-26-R 26 1.60"
925220-34-R 925225-34-R 34 2.46" 925210-34-R 925215-34-R 34 2.00"
925220-40-R 925225-40-R 40 276" 925210-40-R 925215-40-R 40 2.30"
925220-50-R 925225-50-R 50 3.26" 925210-50-R 925215-50-R 50 2.80"
925220-60-R 925225-60-R 60 3.76" 925210-60-R 925215-60-R 60 3.30"
925220-64-R 925225-64-R 64 3.96" 925210-64-R 925215-64-R 64 3.50"
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STRAIGHT AND
RIGHT ANGLE MALE
STRIP HEADERS

.025” SQUARE POSTS ON .10”
CENTER TO GENTER SPACING
You have a choice when it
comes to A P PRODUCTS
male headers. We offer
double row headers already
cut to length in 10 to 64 pin
configurations. We also of-
fer single and double row
headers with 36 pins per
row which can easily be cut

down to any length you
need. Both styles come in
straight and right angle ver-
sions and all are ideal for
mating with A P PRODUCTS
female headers or IDC
Sockets.

SPECIFICATIONS

Materials

Dielectric Thermaoplastic

Polyester 94 V-0

Posts Full hard Copper

Alloy 770

| Finish 90/ 10 Soider piate

STRAIGHT SINGLE-ROW

F . mm)
noz) I

o AREF)—» RECOMMENDED

Bl__ —,‘ (UM i, mr:oﬂn:urrm
RS ='w l Vol T 25 Tou)i e
r \ ‘%’W A Jam O A
' |
B e am emp o
LaTi
25-L8. MIN. REQ'D. TO PUSH QUT POST IN EITHER DIRECTION.
STRAIGHT DUAL~ROW( 17 x .1" matrix)
Aer )y o 1T . "’ e RECOMMENDED
nezy —— -y HOLE PATTERN
- i AR sme
| &5 .
g & O IEN G —boq
100 Lo oLy 5 “Fﬁn HOLE DIAMETER-
— 3 s dREE SR RERBATING
(6,97 %0.20)
28-LB. MIN REQ’D. TO PUSH OUT POST IN EITHER DIRECTION.
RIGHT-ANGLE SINGLE-ROW
5.97 *020\
CUEL S o p, B SR
i __J.; e T e
0,08
3 {292)
msnlfs T \'\ O OO
§ __}—I il T L RS Du:u‘q‘srs;:s
02580 100 TYE. Rt el
K {2.54)
25-L8. MIN, REQ'0. TO PUSH OUT POST
RIGHT-ANGLE DUAL-ROW (.1" x .1" matrix)
e et
(254 R i m RECOMMENDED
2,54 :;.4,:.\,:;:.: 7F i r::iurrsau
001000 o s
-E_—‘ }V {m = - [ o ('52?3 ‘ufy&v—é
nEF ) ] l“‘) ~U—'rr'| '[{J 1 59
AV ek i g
el oS~ ORI B B 5208024 ta0n

25LB. MIN. REQ'D. TO PUSH OUT POST.

Part Number (2 per pkg.) ]

Straight Male | Right Angle Male | Number «g”
Strip Headers Strip Headers of Contacts Dim.
923860-R 923870-R 2x5 110"
923861-R 923871-R 2x8 110"
923862-R 923872-R 2x10 1107
923863-R 923873-R 2x13 110"
923864-R 923874-R 2x17 110"
923865-R 923875-R 2x20 110"
923866-R 923876-R 2x25 110"
923867-R 923877-R 2x30 110"
923868-R 923878-R 2x32 110"
Part Number Description ‘B’" Dim.
929834-01-36-R 1x36 Straight male header 110"
929836-01-36-R 2x36 Straight male header 110"
929835-01-36-R 1x36 Rignt angle male header 1107
929838-01-36-R 2x36 Right angle male header 110"
929834-05-36-R 1x36 Straight male header 610"
929836-05-36-R 2x36 Straight male header 610"
929835-03-36-R 1x36 Right angle male header 605"
929838-03-36-R 2x36 Right angle male header 605"
SHORTING JUMPER SPECIFIGATION
THE INEXPENSIVE WAY TO e
JUMPER FROM POST T0 POST Bepoctrie i
Eliminate many of your Color- Biack
costly DIP switches by us- 94Vv-0
ing A P PRODUCTS Short- Contacts Spring-temper

ing Jumpers. They are fully
stackable and our low pro-
file design is ideal for high
density applications. These
Shorting Jumpers mate
with all standard .025"
round or square posts on
.100" centers.

Another feature of A P
PRODUCTS Shorting Jump-
er is our unique C-spring
contact. This gives a bal-
anced force on the posts
and a very low resistance.

|

Part Number

(10 per pkg.) 925250-R
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n . ‘ .
STRAIGHTAND ot inahse”  SOLDERD-SUBMIN - S0 Sl hetatea "
RIGHT ANGLE square or round pbsts on THE IDEAL LIGHT WEIGHT, '
10" t HIGH DENSITY CONNECTOR
FEMALE STRIP R Thi SPECIFICATIONS
» ) is connector guarantees Waterials
HEADERS SPECIFICATIONS (STRAIGHT) proper polarization every-
el time and will mate with all Contacts A
THE FEMALE CONFIGURATION Dielectric Glass-filled mpatible Mil-C
Polyester 94 V- compatible Mil-C connec- Connector Steel. cadmium
FOR MATING WITH MALE yester 94 V-0 ]
HEADERS oAl Fo Sorng Tempar tors. Wire up to 20 AWG can Shell plated with
Our Riaht A Cgppg AIioF))/ 770 be used in these solder cup chromate
ur Right Angle Female = contacts Insulator Nylon (rated
Headers are available in 10 hinishy S04i01Saidenklale For maximum protection 94V-0)
gl%eospin cgn::iguraltions. SPECIFICATIONS (RIGHT ANGLE) and cable strain relief use Backshell (G':I‘astsa!i:\)llf(\j/nélon
e Straight Female Waterials A P PRODUCTS D- ini- ted gd Vol
Headers come with 36 pins Dielectric Poiyphenylene ature backs%el?s. Tﬁg??ﬁg ' Plating i
per row (72 pins total for Sulphide 94 V-0 dvailable in the same five over nickel
double row headers). These Contacts Capper Alloy 725
can easily be cut down to Finish 9C/10 Solder Piate
r Sear amowax REcommenDED
oopom . 3o e, g1 HOE PATIERN L
STRAIGHT 'Y ‘"’"g LI mE
SINGLE-ROW F — ‘ TR e
T 4 -l e T £
rXiGe  OFFS cUMRERS  NCOMTIRASIIO o i
ASEE)
100 + 90 e ol Tl wavye [ T AECOMMENDED
@6 <05 H00) a2ere azm {"[ e f""'—?'ix‘:; mg'_":‘""
STRAIGHT e i (REEEL L =60 o L ' .
DUAL-ROW = im0 0 Q T
(17 x 1" matrix) gk, TSGR0 E, EES. o o} ‘
oMK 0.4 OFFS. CHAMFERS YT WS.EIV\ON
R B0 e
o, -I Wﬂ;‘hﬁ 'rf‘ o '_’ wﬂ-}ﬁ“nmn
BLGA:‘LTAAON\SLE T ) Do) o w1 ,ir,ﬂ, i [ Part Number Description “A” Dim.
LA , ] T AR 925350-09-R 9 Contact male 121"
(17 x.1" matrix) o, L ! Paem 4 4 925370-09-R 9 Contact female 7217
= dih = R LT . orease (o omerend 925380-09-R 9 Contact backshell 127"
RECOMMENDED MATING POST LENGTH 235 15.78) (WIN 180 (457)] AFTER RLATING
925350-15-R 15 Contact male 1.59”
Part Number Description 925370-15-R 15 Contact female 1.59"
929974-01-36-R 1x36 Straight female header 925380-15-R 15 Contact backshell 161"
929975-01-36-R 2x36 Straight female header 925350-25-R 25 Contact male 2.09"
925240-05-R 2x5 Right angle female header 925370-25-R 25 Contact female 2.09"
925240-08-R 2x8 Right angle female header 925380-25-R 25 Contact backshell 2.15"
925240-10-R 2x10 Right angle female header 925350-37-R 37 Contact male 2.73"
925240-13-R 2x13 Right angle female header 925370-37-R 37 Contact female 273"
925240-17-R 2x17 Right angle female header 925380-37-R 37 Contact backshell 2.80"
925240-20-R 2x20 Right angle female header 925350-50-R 50 Contact male 263"
925240-25-R 2x25 Right angle female header 925370-50-R 50 Contact female 2.63"
925240-30-R 2x30 Right angle female header 925380-50-R 50 Contact backshell 2.70"

Copyright 1983 A P PRODUCTS INCORPORATED

Prices and specifications subject to change without notice. All dimenslons shown are nominal.
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MAKE THE AP CONNECTION

at one of these A P Dealers

If no dealer is listed in your area call Toll Free 800-321-9668
(In Ohio call collect (216) 354-2101.)

GEORGIA
Atlanta - Atlanta Computer Mart
404/455-0647

ALABAMA
Huntsville - W & W Electronics, Inc.
205/534-0376
ARIZONA
Phoenix - Tri-Tek Inc.
602/995-9352
CALIFORNIA
Anaheim - Ball Electronics
714/828-1310
Canoga Park - Sandy’s Electronic Supply
213/346-8353
Chula Vista - Lion Efectronics
714/427-6131
Costa Mesa - Mar Vac Electronics
714/540-3280
El Toro - R-Vac Electronics
714/586-1210
Glendale - Eagle Electronics
213/245-2338
Hawthorne - Formula International
213/679-5162
Los Angeles - International T.V. Corp.
213/388-0621
National City - Willy’s Electronics
7141477-2119
N. Hollywood - Sandy's Electronic Supply
213/765-8585
Oceanside - Electronics Center
714/722-5855
Redwood City - HDB Electronics
415/368-1388
Sacramento - Zackit/Sacramento
916/446-3131
San Bernardino - Mac’s Electronics
714/884-3187
San Jose - Quement Electronics
408/998-5900
San Luis Obispo - Mid-States Elect. Supply
805/543-2770
Santa Ana - Action Electronics
714/547-5169
Sunnyvale - Sunnyvale Electronics, Inc.
408/736-1324
Thousand Oaks - Sandy's Efectronic Supply
213/889-1209
Torrance - S.E. Electronics
213/378-5277
COLORADO
Colorado Springs - Centennial Electronics
303/633-4666
- Colorado Springs Walker
303/636-1661
Denver - CW Electronic Sales Co.
303/832-1111
- Denver Walker Electronics
303/935-2401
- Fistell Micro Electronics
303/393-6000
Fort Collins - Mt. States Electronics
303/484-1044
CONNECTICUT
New London - Jan Electronic Supplies Inc.
203/442-4386
FLORIDA

West Palm Beach'- Dolphin Electronic Supply Inc.

305/659-7166

HAWAII
Honolulu - Electrical Equipment
808/533-3884
- Honolulu Electronics
808/949-5564
ILLINOIS
Mount Prospect - Tri State Elect. Corp.
312/255-0600
INDIANA
Evansville - Ohio Valley Sound, inc.
812/425-6173
Fort Wayne - Harvey’s Electronic Ctr
219/483-0113
IOWA
Cedar Rapids - Deeco, Inc.
319/365-7551
KANSAS
Salina - Electronics, Inc.
913/827-7377
KENTUCKY
Louisville - Peerless Electronic Equip. Co.
502/637-7677
LOUISIANA
Metairie - Pelican Electronics
504/888-4720
New Orleans - WM.B. Allen Supply Co., Inc.
504/525-8222
Shreveport - Industrial Electronic
318/222-9459
MARYLAND
Aberdeen - Harco Electronics, Inc.
301/838-7990

Baltimore - Modern Electronics Distributors, Inc.

301/282-5300
Churchvitle - Churchville Electronics
301/838-4983
Towson - Baynesville Electronics
301/823-0082
MASSACHUSETTS
Needham - YDI Electronic Corp.
617/449-1005
MINNESOTA
Minneapolis - ACME Electronics Inc.
612/338-4754
MISSOURI
Columbia - Alpha Labs
314/874-1514
St. Louis - Van Sickle Radio-Electronics, Inc.
314/621-5000
- Olive Electronics Inc.
314/426-4500

NORTH CAROLINA
Greensboro - Electronix of N.C. Inc.
919/855-6800
NEW JERSEY
Camden - General Radio Supply Co., Inc.
609/964-8560
Pinebrook - Parts Master Inc.
201/227-7797

NEW YORK
Commack - Spartan Electronics
516/499-9500
Farmingdale - Harrison Elec. Radio Corp.
516/293-7990
Johnson City - Unicorn Electronics
607/798-0260
OHIO
Marion - Mid-Ohio Electronics
614/383-1101
OREGON
Portland - Portland Radio Supply
503/228-8647
Radar Electric Co., Inc.
503/232-3404
- SW Computers & Electronics
503/257-9464
PENNSYLVANIA
Drexel Hill - Kass Electronics Distributors Inc.
215/449-2300
Lancaster - Barbey Electronics
717/393-5637
Reading - Barbey Electronics
215/376-7451
State College - Alvo Electronics
814/238-0506
RHODE ISLAND
Pawtucket - Jabbour Elec. Supplies, Inc..
401/728-4600
TEXAS
Austin - Tinkertronics Inc.
512/926-4420
- Electrotex
512/454-0318
Dallas - Electrotex
214/243-0433
Houston - Electrotex
713/526-3456
San Antonio - Electrotex
512/735-9271
UTAH
Provo - Alpine Electronics
801/373-7372
Central Utah Electronics Supply
801/373-7522
VIRGINIA
Annadale - Arcade Electronics, Inc.
703/256-4610
Roanoke - Peoples Electronic Supply, Inc.
703/342-8933
WASHINGTON
Seattle - Radar Electric Company, Inc.
206/282-2511
WISCONSIN
Kenosha - Chester Electronic Supply
414/658-4616
Madison - Schrenk Sales Company
608/255-7400
Milwaukee - Marsh Electronics, Inc.
414/475-6000

CANADA
Downsview, Ontario - Semad Electronics Ltd.
416/663-5650
Vancouver - Intek Electronics Ltd.
604/324-6831

A P PRODUCTS INCORPORATED
9450 Pineneedle Dr. ® Box 540 ¢ Mentor, Ohio 44061-0540

(216) 354-2101 » TWX: 810-425-2250
In Europe, contact A P PRODUCTS GmbH e Baeumlesweg 21 ¢ D-7031 Weil 1 ® \West Germany
Phone: (07157]) 62424 « TLX: 841 07 23384
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STAR IS BORN!

The Wersi Comet

opens the way to
the fascinating world of
music and electronics.

® Most powerful research and de-
velopment in the organ industry

Lowest price
Fastest organ kit to build
No technical experience needed

Biggest sound in the smallest
cabinet

e Fasiest to play, highest tech-
nology, most economical. The
unbelievabie, new Wersi Comet!

Features: CX1 preprogrammable rhythm
and accompaniment unit, the Wersi
Sound Memory, multi-quitar group,
piano section, couplers, incredible
magic finger group including automatic
chords, glissando, arpeggios,

and many, many more.

Los Angles, Cal. (213) 802-2891
(714) 739-4909
Lancaster, Pa. (717) 299-4327

W WEIRS

Organ &Pianos

? -----------

J Free Organ Info.

i 3 Free Piano Info. i
l O Complete WERSI Info. i
WERSI i
Dept. M 51, P.O. Box 5318 l
§ Lancaster, Pa. 17601 |

Call Toll Free: 800-233-3865

VOICE OPERATED SWITCH

continued from page 70

was built into a 4 X 2 X 1%-inch plastic
‘‘experimenter’s box’* with an aluminum
front-panel (see Fig. 2), but any enclosure
will do. The box we chose was, admitted-
ly, almost too small, so positioning the
battery, relay, and RANGE control had to
be done with care.

Most of the components were mounted
on a piece of perforated construction-
board as shown in Fig. 3 and point-to-
point wiring was used. A small piece of
foam rubber was glued to the backside of
the front panel so that it would press
against the battery when the panel was
screwed down. That was sufficient to
hold the circuit board in place.

There is one thing you must watch for if
you use a metal panel. You MUST in-
sulate J2 from the panel. For most cas-
sette recorders, remote switching is done
in the positive supply, making both ter-
minals of J2 “*hot.”” Thus, if you do not
insulate J2, you will cause a direct short
across the recorder’s supply. Of course,
the easiest way to solve the problem
would be to mount J2 somewhere on the
plastic part of the box.

Little about the wiring is critical, with
the exception bringing the output leads to
the recorder. As you can see in Fig. 2, we
used the cable from a defective mike for
that. As an alternative, you can make up a
couple of cables and terminate them with
the appropriate miniature and subminia-
ture plugs. That should work just as well
provided that you use shielded cable for
the mike lead.

You can, of course, modify the unit to
suit your particular needs. For instance,
you could mount a microphone cartridge
directly in the box, making the whole
thing even more compact unit. If your
cassette recorder does not have a remote
jack, you can easily add one by mounting
a closed-circuit subminiature jack in a
convenient place in the recorder’s case
and wiring it in series with the positive
battery lead. R-E

LOOK

What USO is doing for the
peorle from your community!

When your community's young people
are far away in the military, they're
never very far from a USO. Around the
world at nearly 175 locations, USO
helps take your concern and caring to
them on holidays and everyday. Crisis
assistance, family heip, classes, com-
munity projects and more help them
know they haven't been forgotften

Support USO through the United Way,
OCFC, or local USO campaign.

www americanradiohicstorvy com

New from
B&K-PRECISION N

oHPow-m

AL /DC g
n/-\\‘ ‘
AUTO/MAaN

2000

on 230&

Auto/manual
ranging DMM:s

375

Model 2806

= Autoranging on volts and ohms

= Manual ranging on amps

0.7% DC accuracy

500 hour battery life

Continuity test beeper

Diode check

Transient and overioad protected
High energy fuse

Model 2807 $115

Manual or autoranging on volts and ohms
with 0.5% DC accuracy.

Model 2816 $150
Same features as 2807 with 0.25% DC
accuracy.

For more information contact your
B&K-PRECISION
distributor or write for specifications.

o PRECISION

DYNASCAN
CORPORATION

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

international Sates, 6460 W. Cortiand St., Chicago, IL 60635

Canadian Sales; Atlas Electronics. Ontano

South and Central American Sale
Empire Exporters. Plainview, NY 1|603
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SOLTEC
OSCILLOSCOPES

NOW 100 MHz

H938™

* 1500 hrs. MTBF
o Glass epoxy circuit boards
o 2 year warranty on all parts and labor

MODEL 5100

100 MHz ® 8 Traces
® 2mV Sensitivity e Calibrated
® 4 Channels time base delay

No other manufacturer offers comparable
quality, design features and proven
performance in'a 100 MHz Scope
at this price. Let us prove it to you!

* Two Probes Included

SOLTEC
OSCILLOSCOPES

Model No. Description Price
5100 100 MHz, Quad Trace, Portable. ... $1,995.00
560 60 MHz, Triple-Trace, Portable .. 1,695.00
540P 40 MHz, Triple-Trace, Portable .. 1,295.00
540D ' 40 MHz, Triple-Trace, Desk Top.. 1.295.00
540M 40 MHz, Triple-Trace with-Built-

y in DMM, Portable
540C 40 MHz, Triple-Trace with Built-
in Counter/Timer, Portable .. . ...
530. 30 MHz, Dual-Trace, Portable ...
520 20 MHz, Duai-Trace, Portable ...
515-2 15 MHz, Dual-Trace, Portable .
515-1 15 MHz, Single-Trace, Portable .., 495.00

1,995.00

CALL NOW

for the name of the distributor in your area and a
color catalog with full details TOLL FREE

800 - 423-2344

For further details call:

SOLTEC
DISTRIBUTION

PO. Box 818, Sun Valley, California 91353.
In California call.(213) 767-0044
OQutside California: 800-423-2344

RADIO-ELECTRONICS
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HI-FI SOUND CONVERTER

continued from page 50

haps the buzz of video from the project.
Adjust coil L for maximum volume and
then adjust L3 for the cleanest sound qual-
ity. Note that L3’s tuning may be quite
broad, and that the best results will be
obtained over a range of several turns.
That’s normal, and all you need do is to
center the adjustment. Repeat the adjust-
ments several times for best results.
Try moving the RG-174 cable around,
noting the volume of the sound. With
some sets you will get great results with
the cable taped onto the outside of the
cabinet. With others you may have to
leave the cable very near the sound sec-
tion. Once you have found a convenient
location, turn off the TV, unplug it, and
secure the cable in place. A dab of RTV
(silicone bathtub-sealer) is ideal for that.
Replace the back cover of the TV.
Turn your TV set back on and tune to
an unused channel. Adjust the fine tuning
knob so that all you hear from the conver-
ter is noise. Adjust potentiometer R5 so
that the noisc is muted. Then turn back to
the active channel and the sound should
return. Note that this adjustment is also
not too critical; the muting circuit doesn’t
have a sharp threshold like the one in a CB
receiver.
Using the converter

Using the TV Sound Converter is a
snap-—once it is set up, no more attention
is required. Turn on your TV and careful-
ly adjust its fine-tuning control for the best
possible sound and picture quality for
each station in your area. Tune to unused
channels, and adjust the fine tuning so
that no sound from adjacent channels can
be heard. That ensures that the convert-
er’s muting function will work properly.
Then adjust the bass, treble, and volume
controls to suit your taste. That’s all there
1s to it!

You’re now all set to enjoy great
sound! With a good quality 8- or 16-ohm
speaker attached, you’ll probably be
amazed at how good TV can sound,
whether you’re watching a movie, a sport-
ing event, a musical feature, or even play-
ing a videogame. And you'll probably
wonder why you didn’t hear about any-

thing like this converter sooner! R-E
e NG
i = ql [® s/

&

“Alright—what wise guy that fed it that
sex program?”’

o

www americanradiohistory com

BIG PERFORMANCE
small s

Model 240

Video Generator

e Video output for all VCR, CCTV and
Monitor Applications *1voltinto75a
load

® RF output: CH 2, 3, 4
® Scope trigger output for V or H sync

e 10 step gray-scale staircase signal
for video circuit analysis

e 10 bar and 3bar gatedrainbow pattern
e 8 other dot, bar and line patterns

e QOperates from 2 std. 9V batterjes or
115VAC

e Single slide switch control

e Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

PRICED UNDER $200.

THE 240 DOES SO MUCH
FOR SO LITTLE!

HICKOK

e —
the value innovator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10574 Dupont Avenue « Cleveland, Dhio 44108
(216) 541-8060 . TWX: 810-421-8286
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NEW IDEAS

Low-battery warning

£5 VOLTS

[Ca
ok Sas

CALIRRATION

'

= BATTERY
| UNDER
¢t TEST
s

WHEN WORKING WITH LOW-POWER DE-
vices, the use of a battery back-up be-
comes practical, and in some instances
important. Nowhere is that more true than
in the case of non-volatile RAM (Random
Access Memory). But batteries have a lim-
ited life span and their failure, if not de-
tected, could have catastrophic results in
the event that the main power source is
disconnected from a memory device.
After all, without some source of power
the contents of the memory will be lost
forever.

The circuit discussed here, and shown
in Fig. 1, was designed to help prevent
such an occurence. It constantly monitors
the condition of the batteries and signals if
their voltage falls below a certain preset
value. Use of a circuit such as this is
especially important if carbon, alkaline,
or nickel-cadmium batteries are used.
Those devices have a relatively short
shelf-life. What’s more, they discharge
relatively quickly.

Turning to the circuit itself, a voltage

1&-——»

FIG. 1

divider consisting of RI, R2, and R3 is
used to set the input reference voltage
below which the batteries are to be re-
placed. That refcrence voltage, at point A,
is varied by R1. With the voltage divider
showninFig. |, arange of 2to 3.5 volts is
possible.

When the battery voltage drops below
that at point A, the output of ICl-a, Y2 of a
LM339 quad comparator, switches from
high to low. That triggers ICI-b, which is
configured as an astable multivibrator.

Feedback resistors R6 and R7, coupled
with capacitor Cl, determine the time
constant of the multivibrator. The output
from [Ci-b is connected to LEDI through
dropping resistor R8. With the circuit val-
ues as shown, the LED will flash at a rate
of 3 Hz.

Although this circuit was designed spe-
cifically to monitor RAM back-up bat-
teries, it can of course be modified for use
in just about any application where the
condition of a battery must be
found. —William T. Surgeson

-

o~

“I had my home compuier do my taxes. It cheated the government out of
ten thousand bucks and set me up as the fall guy.”

NEW IDEAS

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

All published entries, upon publication, will
earn $25. In addition, Panavise will donate
their mode!/ 333—The Rapid Assembly Circuit
Board Holder, having a retail price of $39.95. It
features an eight-position rotating adjustment,
indexing at 45-degree increments, and Six
positive lock positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortable working.

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

Title of Idea

Signature

Print Name Date

Street

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

200 Park Ave. South,

New York, NY 10003
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HOBBY CORNER

Lotto device

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

STATE-RUN LOTTO-TYPE LOTTERIES
have become very popular over the last
several years. In those games the player
picks six lucky numbers between 1 and
40. If those numbers are also selected in
the weekly drawing, the player wins all or
part of a “jackpot.” Some of those jack-
pots can be quite large; recently a Penn-
sylvania man won 7-million dollars in that
state’s game. Of course if the numbers are
not chosen the state keeps the player’s
wager.

The reason we’re bringing all of that up
is that we recently received a letter from
George Rates (NY), who wants a device
to help him pick his lucky numbers. What
he wants is a device that will randomly
light 1 of 40 LED’s. We’ll devote some
time and space to the task this month
because it illustrates procedures that can
be applied to many other applications as
well.

Even if you don’t play Lotto, keep your
eyes open because the same principles can
be used to control any practical number of
LED's. Here. though, we’ll build a device
to control 40 LED’s, which we’ve chosen
to think of in terms of four sets of ten each.
Of course, you can arrange the LED’s in
any straight or mixed pattern you desire.

Figure | shows a 74145 BCD-to-deci-
mal decoder IC. It has ten output lines that
go low sequentially as it is addressed from

AN INVITATION

To better meet your needs, "Hobby
Corner” has undergone a change in
direction. It has been changed to a
question-and-answer form. You are
invited to send us questions about
general electronics and its applica-
tions. We'll do what we can to come up
with an answer or, at least, suggest
where you might find one.

If you need a basic circuit for some
purpose, or want to know how or why
one works, let us know. We'll print
those of greatest interest here in
“Hobby Corner.” Please keep in mind
that we cannot become a circuit-
design service for esoteric applica-
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003

t5v

Tl@ | WALED |
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zero to nine. (Only the first and last lines
are shown but the other 8 are connected
the same way.) Note that each output line
is connected to 4 LED's. In addition, one
LED in each set is connected to a line
(labeled A, B, c, and D).

Now, if we put + 5-volts DC on line A,
any of the ten LED’s on that line will light
when the address line to it from the 74145
goes low. The same applies to the LED’s
attached to lines B, ¢, and D.

So far, so good; but we need something
to provide the addresses to that 74145.
That is taken care of in Fig. 2. Itis nothing
more than a 555 oscillator driving a 7490
decade counter. Open S1 and the 555 out-
puts pulses at pin 3. In turn, the 7490
counts those pulses in groups of ten and
outputs repeated counts of one to ten (in
BCD, of course).

Now, let’s test what we have. Connect
the output of the 7490 to the input of the
74145. Apply 5 volts to line A and press

. +5v +5v
4."afl\<§E ; l'* }83 % T5 -
=2} e|sss 1490 [
ok$ ETIMER i bec o q 2
S‘éo"]: 4 = counTer® &
Oloee f i 8

FIG. 2

S1. You should not see anything happen-
ing; the values of R1, R2, and Cl were
chosen to produce fast pulses and the
LED’s will be flashing so fast you don’t
see them. As soon as you release the
switch, however, the flashing stops and
one of the LED’s remains on.

You can slow the rate of the flashes to
see what’s happening by substituting a
larger capacitor for Cl. If you do so, be
sure not to leave it there permanently be-
cause the “random” LED that remains
lighted is only random when the LED’s
flash so fast that you can’t stop it where
you wish.

Let’s stop for a moment and see where
we stand. We have one set of ten LED’s
that flash sequentially so fast that you
can’t predict which will be on when you
release the switch. That’s fine, but we're
not finished; we must get the other 30
LED’s into the act.

Using all 40 LED’s is only a matter of
switching the 5 volts from line to line. Of
course, the switching must be timed just
right in order to energize a line as soon as
the previous line has finished flashing.
There are many ways that can be done, but
we're going to use the method shown in
Fig. 3.

Note in Fig. 3 that pins 2 and 3 of the
7404 are tied together to pin 8. We want
only a count of four and doing that resets
the counter to zero when it reaches four. If
you are wondering why it resets at four
when you need four counts, remember
that the count does not start at one, but at
zero instead.

-
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FIG. 3

For the same reason, we are using only
the first four output pins of the 74145. In
order to synchronize the lines with the
LED’s, be sure that you drive the 7404
with a signal from pin 1] of the 7490, as
shown in Fig. 3.

Now we are all set but for one thing:
The output of the 74145 takes the selected
line to ground and we want it taken high
(remember that we want a positive voltage
on the LED lines). That is the reason for
the 7404, a hex inverter. It changes the
high’s to low’s and vice-versa. So, we
have the selected line going high as we
need.

Connect the A, B, ¢, and D lines from
the 7404 to the like-labeled lines from the
LED’s and that’s all there is to it. The
flashes run through the first ten LED’s,
then the second ten, and so on, returning,
of course, to the first set of ten after the
fourth.

Well, George, get started building.
When you are through, each push of the
switch will leave a randomly selected
LED lighted. Don’t forget that you can
arrange the LED’s in whatever order best
suits your needs or whims. R-E

The professional breadboard.

(For professional, hobbyist or student.)

Global Specialties’ PB-203A Proto-Board?®
The solderless breadboard ;
that set the industry stand-
ard for speed, versatility and
convenience. With a capa-
city up to twenty-four 14-pin
DIPs and threeregulated power
supplies (one fixed, two vari-
able), PB-203A features a large
array of sockets and bus strips
that emulates standard PC layouts.
Permitting instant insertion and re-
moval of virtually any component from
the largest DIP to the smallest discretes.
Helping you design, assemble, test and
modify circuits almost as fast as you can
think! And built with professional durability,
for all types of applications.

Our PB-203A. Only $174* (kit $149.95%) or
PB-203 with single 5V supply, $133.* One more
reason so many people say “Proto-Board” for solder-
less breadboarding.

GLOBAL SPECIALTIES

CORPORATION

70 Fulton Terr., New Haven, CT 06509 (203} 624-3103. TWX 710-465-1227
OTHER OFFICES: San Francisco (415)648-0611, TWX 910-372-7992. Europe: Phone Saffron-Walden 0799-21632. TLX 817477
Canada: Len Finkier Ltd.. Downsview, Ontario

Calltoll-free for details 1-800-243-607 7-..vsosinessnous

*Suggested U.S. resale. Prices. specitications subject to change without notice © Copyright 1981 Global Speciaities Corporation
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“It shouldn’t take you long to repair it.
Elmo has already laid out all the ground-
work for vou.”

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
covers all of North America.

fm——————————————

I Mclntosh Laboratory Inc. RE |
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096 l

NAME

TODAY!

ADDRESS |
|

CITY _ _STATE ZIP

T r——
I1f 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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THE DRAWING BOARD

Working with counters

ROBERT GROSSBLATT

RADIO-ELECTRONICS

IC-FABRICATION TECHNOLOGY HAS COME
a long way since the first 1C rolled off the
production line a mere twenty or so years
ago. Component density has gone from
four transistors on the early chips to over
four hundred thousand transistors on cur-
rent ones. These mind boggling numbers
have led to all sorts of good things—from
five-dollar microprocessors to blister-
packed digital watches sold next to the
canned soup in the supermarket. The re-
sult of all this on someone (like me) who
occasionally likes to re-invent the wheel
to solve circuit problems has been quite
extraordinary.

I’ve had to re-define the wheel.

What is new, expensive, and exotic
today is most definitely cheap and ho-
hum tomorrow. 1 can remember using
loads of power-gobbling gates and flip-
flops to build counters. Today that
approach to a circuit design would be
ridiculous because the array of features
in available MSI (Medium Scale /ntegra-
tion) counters can take care of any design
problem you can imagine. Counters have
to be considered a basic building block of
digital design—in other words, a one IC
addition to a circuit.

Now, the word ‘‘counter’” takes inalot
of territory—anything that does first one
thing and then another in a pre-arranged
sequence can be called a counter. Just
about the only thing they have in common
is that they need a power supply and some
sort of clock. There are lots of ways you
could divide them up but since we’re call-
ing them a basic building block. we'll
make a basic two divisions—counters
with a one-and-only-one type of output
and those with encoded outputs.

Every logic family has its own array of
counters and for our purposes, anything
we say about the counters in one family
will be more or less true of the counters in
any other family. We’ll restrict our dis-
cussion to CMOS counters since we’re
more interested in finding out how to use
them than in chopping the top off the
package and looking at the silicon.

The 4017 is a good example of a coun-
ter that has only one output decoded at a
time. It has ten outputs and they go high
one at a time in fixed sequence as long as
the ENABLE and RESET pins are held at
ground. A high on the ENABLE pin will
disable the clock input and the counter
will ignore incoming clock pulses. A high

CARRY
ouT 3

RESET 4
ENABLE

on the RESET pin will make the “*0”’ out-
put go high; it will stay that way until the
RESET pin is grounded again. There’s also
a ‘“‘carry”’ output that divides the input
clock by ten—it’s high for counts zero
through four and low for counts five
through nine. This IC is really a shift
register with a few added bells and whis-
tles. There are, however, some interest-
ing things we can learn from it and some
extremely useful things that it can do
when we put it to work for us

First of all, this is a synchronous coun-
ter. That means that all the internal flip-
flops are triggered by the incoming clock
at the same time. The other possible
arrangement is called a ripple counter,
meaning that the internal clocking takes
place like a row of dominoes—each stage
triggers the next stage. Ripple counters
are cheaper to make; but they’re much
slower than synchronous ones since stage
changes happen in serial, rather than pa-
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rallel, fashion. They will also temporarily
output incorrect counts while the domi-
noes are still falling. That glitchy period
is euphemistically called the ‘‘settling
time’” but it would be more accurate to
call it the time when the output of the
counter was just plain wrong. Since the
speed at which CMOS operates is a func-
tion of, among other things, the supply
voltage, lower voltages can lead to delays
many microseconds long. During those
microseconds the counter output is not
exactly something you’d want to take to
the bank.

The one-and-only-one type of counter
can come in really handy when you have
to solve certain design problems. The
keyboard data encoder we designed
showed two of the many possible uses for
this type of counter. We used it there to
select a particular switch at the keyboard
and also as a sequencer to control the
order in which data was latched onto the

TABLE 1

Operation
Decoded output 500 nanoseconds
Reset 450 nanoseconds

Propagation Delay Pulse Width
200 nanoseconds
200 nanoseconds

Transition Time
300 nanoseconds
250 nanoseconds
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bus. That is, of course, by no means all
it’s good for.

The best way to understand how the IC
is used is, naturally enough, to actually
use it. Since the 4017 has outputs that
sequence one after another, probably the
most basic circuit we can build is the
sequencer shown in Fig. 1. We're using
one half of a 401! to make a simple clock
we can use to drive the 4017. Any other
oscillator would be just as good. The fre-
quency of the 4011 clock follows the form
F = I/1.4RC. Since we want to be able to
see the 4017 outputs in action, we’ll pick
values for the clock components that slow
it down enough for us to watch things
happen. The values shown will give a
clock frequency of about 3 Hz—a nice
compromise between visibility and impa-
tience.

Everything else in the circuit is
straightforward. By tying both the EN-
ABLE and RESET pins to ground, the 4017
will count from zero to nine over and over
again. Now, that isn’t the most exciting
thing [’ve ever seen but even this circuit
has some important real-world uses. What
you're looking at is a one-IC method of
delaying clock pulses by a time period
exactly equal to N clock pulses. All you
have to do is route your clock to the input
of the 4017 and pick off whichever phase-
shifted output you want. Of course your
input clock will have to be running ten
times faster than the frequency you want
to see at the output, but that’s not much of
a problem.

We can spice things up even more by
using the ENABLE and RESET pins. Tying
the ENABLE pin to a particular output
means that the 4017 will count to a certain
number and then stop. Doing the same
thing with the RESET pin will give you a
really down-and-dirty method of frequen-
cy division. Since the IC will reset to zero
whenever the selected output goes high,
any of the chip’s outputs in sequence be-
fore the selected one will go high at a rate
equal to f/N where f is the input clock
frequency and N is the number you’re
dividing by.

Someone once said that there’s no such
thing as a free lunch and that applies here
as well as anywhere. While it’s obviously
true that you can divide a clock down this
way, it’s also unfortunately true that
you’re paying a price for simplicity. First,
the duty cycle of the output will be some-
thing like 1/N. This makes sense because
the outputs go high for one full cycle of
the input clock and remain low for the rest
of the time. I said ‘‘something like 1/N”’
because there’s a certain amount of uncer-
tainty that’s caused by the weirdness that
goes on when the selected output goes
high and the IC resets. That leads to the
second price we have to pay.

When you operate the IC at 5 volts, the
propagation delay (the time it takes for the
IC to change to a new state) from one
output to the next is about 500
nanoseconds. This means that there will

be a 500-nanosecond delay between the
time an input pulse is detected and the IC
puts a high on the next output in se-
quence. Let’s assume we have the RESET
pin tied to output 4 and output 3 is high.
Along comes the next input clock pulse—
it's detected and the internal machinery of
the IC starts to decode it. When that op-
eration is finished it simultaneously turns
off output 3 and turns on output 4
(remember that this is a synchronous
counter). So far so good.

When output 4 goes high, it brings the
RESET pin high and causes the IC to turn
off output 4 and put a high on pin 3—the
first output in its sequence. The problem
crops up because the 4017 features
asynchronous reset. That means that reset
takes place whenever the RESET pin is
brought high. In an IC with synchronous
reset, the reset operation wouldn’t happen
until the next clock pulse arrived at the
input. The 4017 is counting as a syn-
chronous counter but reset is happening in
a ripple fashion. Qur problem is that the
IC ignores incoming clock pulses when
the RESET pin is high as well as during the
entire reset operation. A quick look at
Table I—which shows us the characteris-
tic operational times for a 4017 operating
from 5 volts—illustrates exactly what the
problem is.

In the best of all possible worlds, there-
fore, there’s a built-in period of almost 1
microsecond (500 + 450 nanoseconds)
during which the 4017 is performing its
reset operation. We have to wait for the
selected output to be decoded and then
twiddle our thumbs while the reset opera-
tion is carried out. Since the clock input is
disabled half this entire time (during re-
set), we’d better make sure that no clock
pulses show up at the input because
they're going to be ignored. The price,
therefore, that we’re paying for down-
and-dirty frequency division is a cutback
in the maximum input frequency we can
have and the possibility of glitches in the
count.

Next month we’ll see how to add syn-
chronous reset and take care of these other
problems by a little creative gating. We’ll
also start designing a circuit that will not
only divide frequencies by any number
we want, but is keyboard-programmable
as well. R-E
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120 WATT Model UP70

RMS (Mono)  $199.95

ILP MOSFET power amplifiers are the logical choice
for superb performance, compact size, excellent
design, ease of assembly, and bargain prices! All
models use famous ILP audio power amplifier
modules, factory pre-assembled with bonded heat-sink
and tested. Assembly is quick, easy, and assured.
Each model features an ILP toroidal power
transformer: half the weight and size of conventional
transformers, toroids are also much quieter. ILP
MOSFET power amps give no-compromise state-of-
the-art performance: frequency response 15Hz -
100kHz (-3db), harmonic distortion 0.005% (1kHz),
signal-to-noise ratio 100db, stew rate 20v/ps. Each kit
mounts into a precision die-cast aluminum chassis.
Like all ILP products, MOSFET power amp kits carrya
five year limited warranty. Also available; MODEL
UPB0 60 watts RMS MOSFET amplifier $159.95.
Available direct and from selected dealers.

Write for detalils.

CALL TOLL-FREE TO' ORDER 800-833-8400
In New York call (716) 874-5510.
Mail orders accepted. VISA, Mastercard or checks.

GLADSTONE £EcTrovcs. ivc.

1585 Kenmore Avenue Buffalo, New York 14217
InCanada: Gladstone Electronics, Toronto 800-268-3640
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STATE OF SOLID STATE

Power transistor driver/amplifier
ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

RADIO-ELECTRONICS

WHENEVER HI-FI EXPERIMENTERS OR AU-
dio engineers begin a high-power audio
amplifier, they are immediately faced
with the question of how to interface the
op-amp or low-level discrete voltage-
amplifier devices to the power amplifier.
The 741 or a similar op-amp—operating
from power supplies of +6to *12 volts
and delivering a maximum of around 5
mA—cannot drive power transistors and
Darlington configured devices. In a 50-
watt RMS amplifier operating from a
+35-volt supply, those devices require
50 mA or more of drive.

Most approaches to the problem have
used two or more discrete driver stages—
each with its own powersupply require-
ments, SOA (Safe Operating Area) pro-
tection, and short-circuit protection.

Intersil has taken another approach—
they have developed a dedicated IC that is
the total solution to the problem of driving
almost all power transistors with break-
down voltages up to 70 volts. The
device—the ICL8063—is a monolithic
power-transistor driver and amplifier. It
is intended primarily for complementary-
symmetry outputs in an audio amplifier
and as a driver for linear or rotary
actuators, and servo and stepping motors.
It is compatible with most op-amps and

dedicated devices such as preamps and
compandors; taking output levels in the
order of =11 volts and boosting them to
+30 volts at 100 mA to drive power
transistors. For example, Intersil used
2N3055 (NPN) and 2N3791 (PNP) as the
output transistors in their data-sheet cir-
cuits. The ICL8063 includes built-in =
13-volt regulated outputs to power op-
amps or other external devices. There-
fore, only =+ 30-volt supplies are needed
for a complete power araplifier.

Using the ICL3068, we can build a
power amplifier delivering *2 amps at
+ 25 volts with only three additional dis-
crete devices (a pre-driver and two power
transistors) and as few as eight passive
components. The slew rate of the power
amplifier is the same as that of the 741
pre-driver by itself; except that the output
current can slew up to 2 amps at 1V/us.
Other factors such as common-mode re-
jection ratio (CMRR), input current, vol-
tage offset and power-supply rejection
ratio (PSRR) are also the same as for the
741 op-amp. Typically three 1000-pF
(.001 wF) compensating capacitors are
used to insure good stability down to unity
gain. The circuit will drive a 1000-pF load
(as might be represented by 30 feet of
RG-58 coaxial cable) in line-drive ap-
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current is only 30 mA from a = 30-volt
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A $20-per-channel 50-watt amplifier

Figure 1 is the schematic of a power
amplifier using the ICL8063 to drive
2N3055 and 2N3791 power transistors to
50 watts into an 8-ohm load. (The pinout
of the ICL8063 is shown in Fig. 2.) The
first 741 is a preamp for FM tuner and
phonograph inputs. The phono input has
RIAA (Recording /ndustry Association of
America) equalization. The second 741 is
a pre-driver for the ICL8063. The
complementary-symmetry-output tran-
sistor stage delivers 56 volts P-P (50 watts
RMS) into an 8-ohm speaker. Distortion
is less than 0.1% up to about 100 Hz and
increases to about 1% at 20 kHz.

The 0.4-ohm resistors limit the max-
imum output current that can be drawn.
The 1-megohm biasing resistors (be-
tween pins 2 and 4 and 13 and 14) are
based on Ve = * 30 volts and guarantee
adequate performance when driving DC
motors, programmable power supplies,
and power DAC’s. You can decrease V¢
from *30to =5 volts in 5-volt steps by
using 1 megohm, 680K, 500K, 300K,
150K, and 62K biasing resistors.

When selecting the output transistors
for the amplifier, make sure that their beta
(hfe) does not exceed 150 at I~ = 20 mA
and Vg = 30 mV. The output terminal
can be shorted to ground for an indefinite
period as long as the transistors have
adequate heat sinks.

ey
[~

www americanradiohictorv com




CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available
$ Buy Warehouse Direct & Save $

36 channel
converter

$4595

36 channel

wired remote

converter
only

$8895 ,
e e s !

Send 32 for complete catalog
of converters and unscramblers

Quantity Discounts @ Visa ¢ Master Charge
Add 5% shipping — Mich. residents add 4% sales tax

C&D Electronics, Inc.

P.O. Box 21, Jenison, M1 49428
(616) 669-2440

"’ MICRO-PROFESSOR
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MICROCOMPUTER

A superb learning tool for students,
instructors, hobbyists.

Nothing else needed. Just ptug in and start
learning! Complete experimenters manual, easy
instructions. 18 experiments. Fully expandable

for Z80-CTC, Z80-PIO, EPROM, Breadboarding
and prototyping. Invest with confidence. Now

only $129.95, two for only $239.95.

2KB BASIC interpreter now available, only $19.00.
Full money back guarantee!

Plus-FREE GIFT & ™

OCheck this box for FREE

Z-80 Microprocessor
Programming and
Interfacing textbook when
you order within 7 days.

$12.95 value, '

ETRON For immediate action tall TOLL FREE:

sne on 1-800~426-1044
Redmond, WA 98052
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Dual high-speed rectifiers

The RUR-D1610, -D1615, -D1620
series is a new family of RCA ultra-high-
speed dual-chip rectifiers intended as out-
put rectifiers and fly-wheel diodes in
high-frequency pulse-width-modulated
power supplies and switching regulators.
The devices feature a current-carrying
capacity of 16 amps per diode and a
recovery time of less than 35 ns. Max-
imum forward voltage drop (at 25°C and
full rated current) is 0.95V.

The low stored-charge and fast recov-
ery of the RUR series minimizes electric-
al noise and, in many circuits, reduces the
turn-on power dissipation of associated
switching transistors. Breakdown vol-
tages for the RUR-D1610, -D1615, and
-D1620 are 100, 150, and 200 volts, re-
spectively. The devices are in steel TO-
204M packages. RCA, Box 4200,
Somerville, NJ 08876.

New Voltage regulators

Motorola has introduced a series of
three-terminal negative-voltage regula-
tors capable of supplying in excess of 1.3
amps over an output-voltage range
adjustable from —1.2 to —37 volts.
These voltage regulators—the LM137/
237/337—are easy to use and require only
two external resistors to set the desired
output voltage. Added features found in
the new series include internal current
limiting, thermal shutdown, and safe-area
compensation.

The LLM337T, 337H, and 337K are
packaged in TO-220, TO-39 and TO3
housings, respectively. Their tempera-
ture range is 0°C to + 125°C. Prices range
from $1.35 to $3.60 each in 100—999
lots. The LM237 and LM237K are in
TO-39 and TO-3 packages, respectively
and are developed to operate in the
—25°C to +125°C range. The LM137H
and LM137K operate over a —55°C to
+ 150°C temperature range and are in
TO-39 and TO-3 packages, respectively.
Motorola Semiconductor Products,
Inc., PO Box 20912, Phoenix, AZ
85036.

Memory design kit

The TMS4500-Kit from Texas In-
struments is the firm’s new MOS Memory
Design Kit that comes with enough de-
vices and supporting literature to permit
you to design a 32K byte memory system.
The kit contains four TMS4416’s—the
firm’s newest DRAM (Dynamic Random
Access Memory)—and the new
TMS4500A DRAM controller featuring
an address multiplexer, refresh counter,
timing and control circuits, and logic for
microprocessor acess and memory-
refresh sequences. The kit, available
through authorized TI distributors, carr-
ies a suggested sale price of $50.00.
Texas Instruments, Semiconductor
Group, PO Box 401560, Dallas, TX
75240. R-E
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COMPUTER CORNER

Computer graphics
LES SPINDLE*

THE GRAPHICS CAPABILITIES OF PER-
sonal computers have long been familiar
to game enthusiasts, who follow the ex-
ploits of their favorite arcade characters in
vibrant, living color. And, as the use of
computer graphics has become more
widespread (take Disney’s Tron, for ex-
ample), more people have become aware
of what computers can do in this area. But
there are many important graphics ap-
plications besides entertainment. We’ll
examine some of them and then we’ll
review a few equipment-purchase con-
siderations.

Charts and graphs

In a business environment, charts and
graphs are the most popular media used to
present information. That’s because they
can show complex data and trends in an
easy-to-follow viswal format. (Remem-
ber the saying: A picture’s worth a
thousand words.) That makes graphs and
charts ideal for a group meeting. And it
makes their production the most popular
application for the graphics capabilities
of business computers.

Often, especially with a small group of
people, the computer’s CRT screen can
be used to view the graphics. However,
for presenting information to a larger
group, another method, namely produc-
ing hard (paper) copy, has to be used.
We’ll discuss some of the ways that can
be done shortly.

Many professions use computer
graphics for a wide variety of applica-
tions. For example, engineers and tech-
nicians want to produce flow charts,
schematics, and various types of line
drawings. With some highly sophisti-
cated systems, images can be drawn in
three dimensions, and an image—a
bridge perhaps—can be rotated so that
you can view it from various angles. That
makes the graphics-capable computer
ideal for architects and mechanical
engineers.

What equipment must a hobbyist or
small-business owner have in order to
begin making reasonably efficient use of
graphics? The terminal that is used is a
very important part of the system. One
graphics-capable terminal from Colum-
bia Data Products is shown in Fig. 1. We
discussed many terminal-buying con-

~*Managing Editor, Interface Age magazine

FIG. 1

siderations in a previous column, but a
few words on the graphics capabilities of
terminals would be appropriate here.

The ‘‘standard’’ business micro-
computer or terminal has a monochrome,
raster-scanned display that is satisfactory
for many applications. However, multi-
color capability is often more desirable.
That’s because if the color capabilities of
a computer are used properly, the in-
formation contained in graphical form
can be made clearer. .

A screen format of 48 lines by 80
characters (alphanumeric; 484-by-512
pixels—picture elements—graphic) is
adequate for most applications. In gener-
al, you want a terminal with a bit-mapped
display. That means that each pixel is
represented by at least one bit of memory.
Allotting more bits per pixel increases the
terminal’s graphics capability because
each pixel can take on various shades or
colors instead of being limited to just be-
ing on or off. The maximum number of
colors that can be displayed on the screen
simultaneously is limited by the number
of bits assigned per pixel. You can expect
to pay anywhere from $2000 up to
$15,000 for a business-quality graphics
terminal.

Printers and plotters

If you need to have a printed copy of
your screen graphics, you will want a
graphics printer, or—for more special-
ized applications—a graphics plotter.

A graphics-capable impact dot-matrix
printer is the least expensive way to
obtain hard copy of graphic computer-
output. Graphics printers can produce
alphanumeric output as well as graphic
output accompanied by alphanumerics.
When producing graphics, the printer’s

character generator is bypassed. Some
printers can produce color output,
although better color definition is usually
achieved with the use of a plotter.

The principal reason for selecting a
printer instead of a plotter is for speed.
However, a problem with using a dot-
matrix printer for graphics is that if a large
area has to be filled in, the printhead can
easily overheat. Other types of graphics
printers (such as ink-jet printers) don’t
suffer from that problem.

A plotter will be required if you require
detailed graphic output. Plotters can pro-
duce a variety of drawings, charts, di-
agrams and graphic copy—usually with
better resolution than the impact graphics
printer.

A flatbed plotter holds a flat sheet of
paper in place, while a pen moves back-
and-forth and up-and-down across the
paper. The size of the drawing is restrict-
ed on this type of plotter. Only very large
(sometimes cumbersome) units will
accommodate large drawings.

The drum plotter advances the paper on
a rotating cylinder. A pen is moved back
and forth across the paper as the page rolls
by. These plotters usually use a roll of
paper, not individual pages. Therefore,
the size of the output is limited in the
horizontal direction, but not in the ver-
tical direction.

An electrostatic plotter is limited to
one color and requires a complicated pro-
gramming method in order to generate the
line-by-line point rasters. The paper is
guided in one direction, and the im-
pressions are made by a group of styli.
Special paper must be used to convert the
electrostatic charges into a series of dots.
A character generator can be added,
allowing the unit to perform double duty
as a printer and a plotter. Very detailed
work is possible with these units, and they
are good at handling both graphics and
text material.

You can expect to pay from $800-up to
about $8000 for a good graphics-output
device.

Software

Of course all of the hardware we have
discussed is useless without some type of
graphics-software package. Most sott-
ware is designed specifically for only one
type of system.

An important consideration in select-
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ing the graphics software is its ability to
interface with other software that you
may be using. For example, you would
want your spreadsheet program to be
compatible with your graphics program.

Among other useful features to look for
as you shop are: the ability to scale charts
up and down, label axes, and integrate
text; curve-smoothing; moving averages,
and the ability to spot trends through the
use of regressions. There is a wide range
of features to support various systems.
Take the time to view thorough product
demonstrations from your dealer when
you are looking for the best package for
your needs.

Among all computer products,
graphics hardware and software provide
the widest range of features from product
to product. A rule that you should follow
when shopping for any computer equip-
ment holds true here also: Be sure to de-
fine your requirements carefully before
you begin to shop. Making the right selec-
tion may take a little effort, but the bene-
fits will be well worthwhile. R-E

NEW
VARIABLE RATE BONDS
MAKE IT 573,

SAVE!

QUALITY STEREO EQUIPMENT
*AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA.-
TION RETURNED SAME DAY.
FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

3( SAVE ON NAME BRANDS LIKE:

The new Series V Digital/Analog Keyboard
Controllers from PA!A offer enough stan-
dard features and options tofill every need
from stage to studio. Standard features
include Pitch & Modulation Wheels, Gate

Jve and Re-trigger outputs, Low Note Rule

PIONEER

KENWOOD TEAC Priority. Smooth Pratt-Read Action, Light
MARANTZ SANSUI weight and only 2" high.
TECHNICS SONY You have your choice of;

37 or 61 Note Actions
Exponential Or Linear C.V.
MIDI or Parallel Digital

Mono or Poly

Factory Assm. or Low Cost Kits

Best. of all, prices start at less than,
call our toll-freeline
1-800-654-8657

9AM to 5PM CST MON-FRI.
for price & ordering details
& get your free RAiA catalog!

Direct mailorders and inquiries to: Dept. 11R

PRA Electronics, Inc.

1020 W_ Witshiee , Oklahoma City, OK 73116 (405)843-9626
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AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL — FROM

illinois audio
BANK CARDS ACCEPTED

12 East Delaware
Chicago, lilinois 60611

312-664-0020
800-621-8042
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GET IBM-pc Capacity at a Fraction of IBM’S Price!
New NETRONICS 16 Bit EXPLORER 88-PC Kit
Starts at Just -Accepts All IBM Peripherals.

It's true! kow you can enjoy the power of the (JIBM compatible keyboard...$299.95
Intel 8088—the same microprocessor which + 10.00 p&i. -,

Now you can order

the “‘Study Guide for

the Assoclate—Levei CET

Test” from the international
Society of Certified Electronics
Technicians. it includes material
covering the most often missed
questions on the Associate CET
Exam. 82" x 11", paperback, '

"TEt CERTIFIED’

Send check to ISCET, 2708 W.
Berry St., Ft. Worth, TX 76109.
Name
Address
City_
State

_Zip -
copies @ $5.00 ea.

Send material about ISCET
and becoming certified.

powers the IBM-PC—and run any program com-
piled for the IBM-PC.. starting at only $399.95'

Take this easy, low cost way to learn 16-bit
technology! Two-board system fealures:
l 1. B0O88 mother board with 5-siot expansion
I bus; accepts any hardware designed for
IBM-PL; and
I 2. 64K memory board, expandable to 256K:
with IBM compatible RS232 communica-
cations port.

Any disk-aperating system which works on the
1BM will wark directly on the EXPLORER 88-PC.
I and all programs compiled for the IBM will run
onit.

The syster1 monitor ROM included in the Starter
system feztures a user-friendly aperating system
that allows easy program generation and debug-
ging. The commands include display/modify
I memory.. display/modify registers...input/output
data to WO ports...block moves..single-step
trace mode...go/run with optional breakpaint
and register reports...cassette load/save with file
labels...plus a complete system test program
that tests and reports condition of ROM, RAM,
cassefte intertace, timer, DMA controller, inter-
l rupt © . and the icati port.
These test programs not only allow easy debug-
ging ot sottware but they serve as hardware and
software learning tools.
The EXPLORER 88-PC STARTER KIT inciudes a
mother board, memory///D board, al components
l needed, sockets for IC’s used. one 62-pin bus
I connector and complete assembly/test instruc-
tions. All you need is a soldering iron. solder, a
I power supply. and a standard RS232 terminal
{Netronics has 2 low-cost ones to choose from}.
Explorer 88-PC Starter Kit...$399.95

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

1.00 p&i.
Use your ewn terminal with the EXPLORER 88 PC
or, if you plan to expand 1t to be fully IBM com-
patible, we offer our IBM coinpatibte keyboard
and an IEM compatible color graphics board
{only available wired and tested).

O 1BM compatible color board...$299.95
+ 10.00 p&i.

] Additional ROM reguired...$35.00.

Set your own pace! Invest and learn, al the rate

YOU wanl! Add to your EXPLORER 88-PC:
Deluxe heavy-duty steel cahinel that houses
either two 5% floppies or a 5% hard disk
willi one floopy. This cabinet features a
brush-finish tront panel and a wood-grained

ix

] i

L

O Special IBM compalible sysiem: with key-
board, color graphics bhoard, floppy disk
ronlroller, 64K RAM, cabinet, standard
power suoniy and a single 5% " floppy drive...
$1899,95 + 25.00 p&i.

IBM compatible hard disks, built-in modern

board, eprom burner. print buffer system plus

sleeve.
JEXPLORER 88-PC Cabinet...$199.95 -
+ 18.00 p&i. Uver 100 EXCLUSIVE Products and Kits—
A heavy-duty open lrame power supply | including the ‘Speak Easy' universal voice
with fan that can be used in your own cabi | synthesizer, a Diagnostic card with built-in
net or inslalled into the Netronics cabinet is | '0giC probe lor the IBM-PC, terminats, mon:-
available as tollows: | Ior;. the :LF and EXPLuORERns: computers,
. and much more, are described n our up-

D;g:gﬁ%g‘;’ iuz[ll:]ynlgi‘islyslem i comiancalaIng. i's yours FREE if you check

[JAs above + extra power for 1 hard disk... \"_
$169.95 + 8.00 p&i.

CJIBM compatible disk controlier board. Con-
trols four 5% floppy drives (w/2 drives
cable). Avaitable wired and tested only.
$250.00 + 8.00 p&i.

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

Please specity format and system required

CJINTEL 8086/8088 user manual. .$15.00

more will be available shortly.

Canadian  orders

please double the amount

i of p&i shown. 1BM-PC is a
2 registered trademark  of
iBM Corporation,

+ 1.50 p&i. *iad fid ™
CITHE 8086 BODK by RECTOR & ALEX.| . e -/
§16.00 + 1.50 p&i. “p&i” stands for “postage and insurance”.

CALL TOLL FREE 1-800-243-7428 for Charge Card Orders.
in Conn., call 203-354-9375, Conn. res. add sales tax.
TD ORDER BY MAIL, CHECK BOXES FOR PRODUCTS DESIRED AND MAIL ENTIRE AD 10:

& NETRONICS R&D LTD.
333 Litchfield Rd., New Mittord, CT 06776
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CJAmount enclosed OR Charge my [ VISA ) MASTERCARD
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SERVICE CLINIC

Full-wave bridge rectifiers

JACK DARR, SERVICE EDITOR

RADIO-ELECTRONICS

THE FULL-WAVE SOLID-STATE BRIDGE
rectifier is certainly common. It’s also a
useful and simple circuit to understand. |
say that, even though it took me about a
year to learn how to draw one and get all
the diodes going in the right direction!
{Just to show you that I really do know
how, I’ve included one in Fig. 1.) Many
late-model TV sets use a full-wave bridge
connected right across the AC line. That
saves using a power transformer, but it
has one disadvantage—for the tech-
nicians working on it. You must use an
isolation transformer when servicing it.
That’s because, as shown in Fig. 1, the
chassis is always at least 60 volts-AC
above ground. I ran into such a set a long
time ago. I plugged it in, touched the
chassis and Wham!. I said a few appropri-
ate things and reversed the line plug but,
of course, obtained the same result. | was
doing things the hard way. It stung all the
worse because I had an isolation transfor-
mer on the bench all the time! If you’re
not careful you can damage line-
connected test equipment, such as your
scope. (If you use a little battery-powered
VOM, you might not notice it at all. But
while you won’t damage the the meter,
you will probably damage yourself.)

When compared to a half-wave type,
the full-wave rectifier output has the
advantage of being easier to filter. That's
because there is less ripple—both halves
of the cycle are used. Remember that; it
can be a valuable clue. If you have filter
problems that cause the familiar floating
hum-bar on the raster, you’ll see two bars
instead of the usual one. That one is
almost always caused by a low-value fil-
ter capacitor. Scope the ripple voltage to
be sure.

There are peculiarities, of course. (Ev-
ery circuit has ’em.) A shorted diode any-
where in the bridge will blow the fuse or
trip the circuit breaker. That’s easy to find
with an ohmmeter. However, if one of the
diodes should open, you’ll get some odd
reactions. Remember these—they’ve
popped up lately in several sets. If a diode
opens, the DC output voltage will not be
affected very much—at least not enough
drop to be a definite clue. However, the
ripple voltage will always go up, and the
ripple frequency will change. That can
cause some problems in some sensitive
circuits.

The ripple will not have two even peaks

+150V
DC
AC LINE

| TO CHASSIS
(60V!)

FIG. 1

(120 Hz) as it should. You may see one
high peak and one low peak, or maybe
only one peak at 60 Hz. Here’s one ex-
ample of a problem we ran into. In afairly
old set from General-Electric with sepa-
rate diodes in the bridge, the sync was
affected. That caused some sort of spike
voltage that got into the sync circuits and
made them false-trigger.

Another, and more baffling, case
showed up in a Midland model /6-032.
That little import job came in for lightning
damage. One diode and a capacitor, plus
the regulator transistor, were replaced;
and it played—for a while. It developed an
intermittent condition. Human-bar float-
ed up the picture and a horizontal pull
showed up in the middle of the raster.
Turning it off and back on stopped that,
and it worked for a short time. After some
wheel-spinning, we scoped the ripple.
When the fault showed up, the normal
120-Hz ripple disappeared, and a 60-Hz
waveform came on. It was a bit higher
than normal, but didn’t look too big.

We were scoping through the 11-volt
regulator. When the fault occurred, a def-
inite 60-Hz spike showed up in the out-
put! (If this circuit worked as it should,
that shouldn’t have gotten through the
regulator.) We found that one diode in the
bridge (separate) got warm when the fault
appeared; that pointed to excessive cur-
rent; the other diode in that leg was cold.
Replacing the cold one cleared up the
problem.

Some time back, [ made a memorable
goof; I said, positively: *‘Silicon diodes
never open, they always short.”” Less
than two weeks later that problem came in
and [ stood in my shop and looked at an
open silicon diode! (I got a correction out
as soon as possible). I would have said
*‘Silicon diodes are never intermittent,’’
but something told me to keep my mouth
shut. Sure enough, the problem we just
discussed was really the first time I’d run
into a definitely intermittent silicon di-

ode, but [ had a feeling all along that they
were there somewhere. Moral: In this
business, never say anything is impossi-
ble. If you do, it’ll come back to haunt
you.

This is a memo to fellows who write to
the Clinic for help. Please guys; do not
send mail to Boulder, Colorado! That’s
our subscription department; they have to
send letters all the way back to New York
before I can get ’em. That means that it
takes a couple of weeks longer to get an
answer back.

Here’s one more, and more important
memo. When you write in, remember to
put your name and address in the letter!
Even though that sounds silly, I've had
quite a few letters in the last few months
with no address at all. That’s very
frustrating—for some reason, those let-
ters always ask questions that I know the
answer to! If I can’t find you I can’t an-
swer you.

Finally, here’s a note for the ‘‘Help!
Help!”’ department. If anyone out there
has an 1LDS5 octal tube, let Kelly Peters,
Box 215, Alsen ND 58311 know about it.
He needs one for an old Zenith he’s re-
storing. Don’t write me; tell him about it!

R-E

SERVICE
QUESTIONS

DRIVE PROBLEMS

I read your column on horizontal sweep
circuits and I’d like to argue a few points.
In sets with the common problem of a hot
horizontal-output transistor, check the
amplitude and the waveform of the drive.
If the drive is too low, the transistor will
run hot!

In one case, the set had a good picture
and good everything else, but the hori-
zontal output transistor got very hot. I’ve
found an open electrolytic bypass capaci-
tor. The waveform was about half of
drive.

In another case, a set had good picture
and good sweep, but poor brightness
regulation and the horizontal output tran-
sistor again ran hot. The cause of that was
a resistor in the base of the horizontal-

—
—
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output transistor that increased in value.
Another symptom I saw was that the
output transistor and the driver transistor
both got hot. The waveform out of the
oscillator was good, however. The cure
was to add a 0.1uF capacitor across the
560-ohm resistor in the base of the driver.
That makes it turn off and on completely,
as it should—Eugene Spooner, Charlot-
te, NC.

ODDBALL CURE

I wrote to you about a TS915 Quasar
with a strange problem. Blobs of different
colors would creep up the screen three or
four times a minute. You suggested
checking the filter capacitors, etc. I did
that, but it didn’t help. After going around
in circles a couple of days, I found out that
the problem was with the degaussing coil.
It was turned on all the time! The quick
cure was to disconnect it.

Thanks to Leonard Pochop of Ontario,
CA for that one. He used my favorite cure
for degaussing-coil trouble!

COMPUTER-VIDEO PROBLEMS

In the May issue, there was a question
from E.L..G. about a problem with a TRS-
80 microcomputer with an intermittent
video output. I had the same problem on
my Model 111. It turned out to be a poor
contact on the CPU socket. It fooled me
for a while because it seemed to be ther-
mally sensitive. The cure is simply to
clean all the pins and socket. A.K.?

I'd like to know who to thank for that,
but I can’t read his signature!

HANDY HINTS

I'm a technician who services G-E tele-
visions. In the June ‘*Clinic,”” a man
wrote that he had a problem with cold
solder joints in a [7AC 602. The SCR he
mentioned, Q980 is a start-up SCR; when
he put the jumper wire in he got a dark
blob. The reason for that is that the SCR is
now gated on! Take the jumper out.

It seems that a lot of people are having
problems servicing the AB and AC chas-
sis. What I did was to make up a chart of
the connections that should be suspected.
Following the chart, you can do some
point-to-point wiring to find the problem.
Be sure to use a low-wattage iron when
soldering on those boards. If anyone
wants information on how to get the
chart, send me a note and a SASE—
Douglas Stalker, Box 35A, East
Chatham, NY 12060.

VERTICAL SWEEP PROBLEM
The raster is about 4-inches high in this
RCA CTC-63XP. If | unhook the 47K resis-
tor that goes to Q102, the horizontal-
disable SCR, the raster comes back. Cool-
ing the SCR brought the problem back
again, as does cooling CR203, a zener di-

ode. I'm completely stumped, have you
got any ideas?—D.V. Hollandale, MN

I’d try anew SCR and zener. Check for
voltage across the zener to see if it’s
working normally. In this chassis, the
connection from the disable circuit goes
to the vertical circuit! Frankly, I don’t
know why. So, any problem here could
upset the vertical sweep.

(Feedback: The new SCR brought in a
jumping raster. | ordered a new hold-
down control, R107, adjusted it, and that
cleared up the problem entirely.l found
that if R110 or R105 changes value, you
will have the same problem. Dave Veld-
man, Hollandale, MN

CREEPING HIGH VOLTAGE

I've been using a trick for several years
on CTC-51 -2-3-4-5 sets to cure a high-
voltage creep. (It was discussed on page
99 in the July ““Clinic.”) | connect an 800-
volt or 1-KV diode from the control grid to
ground, with the cathode going to ground.
With that, the grid cannot go more than 0.7
volts positive. It’s saved a few tubes for
me!—A.S., Willodale, Ontario.

Well, that should work. However, I
still prefer replacement of the faulty tube;
you may have to try two or three to find
one, out it works. The control grid
shouldn’t go zero or positive, but even if
it only *‘goes in a positive direction’” it’s
enough to cause excessive current in the
output tube. You pay your money, and
you take your choice.

NO AC SWITCH?

‘When poking around into some AC/DC
devices I've noted that many manufac-
turers leave the AC supply in an always-on
condition when the unit is plugged in.
When the unit is turned off, only the DC
side of the supply is disconnected. Is that
considered a safe practice? Of course the
transformer/rectifier doesn’t use much
power, but couldn’t it possibly cause trou-
ble if the device is left plugged in with the
switch off? Instructions never seem to in-
clude a caution to remove the AC plug.—
M.W,, Mt. Dora, FL

I think that the answer to that is a 5-
letter word (cheap). When the DC is
turned off, the set draws no measurable
current. So it’s cheaper to use an SPST
than a DPST switch.

CONVERGENCE DRIFT PROBLEM

I worked on this Zenith 12A8C14 for
quite a while on a problem of con-
vergence drift. You told me to warm up
the diode assembly. That did not help. I
finally decided to take it out; I replaced it
with three 300-volt 1-amp diodes. Presto!
No convergence drift even after many
hours. Thanks for pointing me in the right
direction!

Thanks to Jerry McAulliff of Lincoln,
Nebraska for that feedback. R-E
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Versatile Lab
Power Supply

pine wontis @ (I8

® 0-30 VDC at 0-2A » Excellent Regulation
* Ripple & Noise - 500 uV * Built-in Short-
Circuit and Dverload 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.

Optional 10-turn voltage & current controls:
$25 each. Add $3.00 for UPS shipping in
Continental U.S. Check, Money Order or
C.0.0. accepted. lllinois residents add 6%
sales tax.

ELECTRO INDUSTRIES, INC.

| 4201 W. IRVING PK., CHICAGO, IL 60641

312/736-0999

CIRCLE 26 ON FREE INFORMATION CARD

CABLE TV

Buy Direct & Save
SUPER SPECIALS

v & =

40 CHANNEL l
f CONVERTER
52995

Advanced Solid State design and cir-
cuitry allows you to receive mid &
super band channels. Restores pro-
gramming to Video Recorders.

36 CHANNEL
REMOTE CONTROL

' CABLE CONVERTER
56995

JERROLD 400
THE ULTIMATE CABLE TV
CONVERTER
; aae 60 CHANNEL
' INFRARED
r . CONTROL

Send $5 for Complete Catalog

pirect VIDEO saLes

P.O. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL
1-812:2824768
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NEW PRODUCTS

For more details use the free
information card inside the back cover

HOT-AIR PENCIL, model AG700, has a
built-in, electronically controlled air-supply
pump and flow-heating system. It is designed
for micro-electronic soldering and desolder-
ing operations.

CIRCLE 111 ON FREE INFORMATION CARD

Measuring approximately 10 x 9 x 5inch-
es, the unit includes a 24-volt/50-watt output
pen, adjustable from 50°C to 450°C, a 10-
position air-capacity regulator, and a detach-
able chip tweezer. The model AG700 is
priced at $1,177.85. — Weller, The Cooper
Group, PO Box 728, Apex, NC 27502.

CIRCLE 000 ON FREE INFORMATION CARD

CB RADIO SYSTEM, the K-40, consists of
the K-40 speech processor microphone, the
K-40 CB radio, and the K-40 magnetic-mount
antenna.

The transceiver is 1% inches high, 4Ya

CIRCLE 112 ON FREE INFORMATION CARD

inches wide, and 6% inches deep, and will fit
into many jacket or suitcoat pockets. It in-
cludes a frequency-synthesizer circuit, and
heat-resistant transistors are used in all crit-
ical circuits.

The receiver is a dual-conversion super-
hetrodyne type with automatic noise limita-
tion in the audio stages. The microphone has
auto-sensitive amplifier circuits that adjust to
voice levels from two inches to two feet away.
There is also a tone-control switch to provide
high-pitched transmissions during congested
traffic conditions, or to switch down to a
mellow tone. It can be clamped on to any
metal surface; no microphone hook is
needed.

The antenna is manufactured to tolerances
that assures +.0005" accuracy of coil spac-
ings. The K40 CB Radio System is priced at
$199.00.—American Antenna, 1500 Execu-
tive Drive, Elgin, IL 60120.

EPROM BOARD, model M60155, can sup-
port up to 512 kilobytes of EPROM program-
ming when fully loaded with 27128’s. Alterna-
tively, it can be loaded with 2764’s or 2732’s
for a maximum storage of 256 kilobytes or
128 kilobytes. respectively. The board can
decode afull 24-bit address, and be jumpered
to decode only 20 bits, if so desired.

CIRCLE 113 ON FREE INFORMATION CARD

The memory can be accessed either as 16-
bit words or 8-bit bytes with full Multibus byte
swapping. The 2764’s are supported on stan-
dard boards. The use of either 2732's or
2718's is a factory option.

The model M60155 s priced at $525.00 —
TSD Display Products, Inc., 35 Orville
Drive, Bohemia, NY 11716.

CORDLESS-TELEPHONE ANTENNA. The
Long Ranger Plus, increases cordless-
telephone range without the use of ground
radials. Designed for do-it-yourself installa-
tion, no potentially warranty-voiding con-
nections or modifications to the phone base
station are required. The Long Ranger Plusis
supylied complete with cable and all hard-
ware necessary for mast mounting; or it may
be mounted indoors with utility clips or

continued on page 117
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CALL NOW
AND

RESERVE
YOUR SPACE

6 « rate $550 per each insertion
Reaches 220.500 reaaers.

Fast reader service cycle.

Short lead time for the placement of
ads

e We typeset and layout the ad at no
additional charge

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to. mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York. NY
10003



DIGITAL SOUND from your analog “Records
and Tapes.” By using dynamic expansion and
filtering in sophisticated circuitry, the ASRU
improves dynamic range by 18 dB. See R-E’s
3-4/81 cover story or our free catalog (in-
cludes equalizers, power meters, etc.). $120
postpaid, M/C, Visa add shipping. SYM-
METRIC SOUND SYSTEMS, (707) 546-
3895, 856H Lynn Rose Ct., Santa Rosa, CA
95404.

TOOLS is packed with more than 2000 quali-
ty items. Your single source for precision
tools used by electronic technicians, engine-
ers, instrument mechanics, schools, labora-
tories and government agencies. Also con-
tains Jensen's line of more than 40 tool kits.
Send for your free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.
CIRCLE 57 ON FREE INFORMATION CARD
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Make your own prototypes! This 14" IN-
Line Press Brake is constructed of high-
grade ductile iron castings and steel parts.
Standard equipment includes male dies for
straight or box bends from 2" to 14" plus a
FREE urethane forming pad. Write or call for
literature and prices on our SPECIAL Shear-
Notcher-Brake package. PACIFIC ONE
CORP., Suite K350, 513 Superior Ave.,
Newport Beach, CA. 92663; (714) 645-
5962.
CIRCLE 51 ON FREE INFORMATION CARD

CABLE TV DESCRAMBLER KIT $39.95
Computerized addressable gated sync type.
We also have complete line of Jerrold and
Oak cable TV converters and descramblers.
Such as, Jerrold gated sync (SB-3), Oak
sinewave (N12), and Jerrold 61 channel re-
mote control converter descrambler (DRX-
DIC-105). 90 day warranty. SEND $2.00 for
“INFORMATIVE CATALOG” for prices and
availability to: J & W ELECTRONICS, INC.,
P.O. Box 61-X, Cumberland, RI 02864.
CIRCLE 63 ON FREE INFORMATION CARD
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BASE (SB-3) or OAK MINI-CODE (N-12)
Ref. $129 now $79; Hamlin MLD-1200, reg
$159 row $129; 63.5 Filters for bars and
beeping, reg $49.95 now $29; Deluxe Il UHF
Sine-wave kit (the best) reg $329 now $175;
Microwave system only $59.95. Everything
else 10% discount with this ad. VISA-MAS-
TERCARD and MONEY ORDERS ONLY!
Latest catalog $5.00 (refundable) includes
schematics. TV PRODUCTS CO., 635 Park
Ave., ldaho Falls, ID 83402.

MICROWAVE RECEIVER SALE—Complete
system. Quality units similar to illustration.
Made to sell for $149.00. Our huge volume
allowed special factory purchase. Made in
U.S.A. Supply limited. Order today! (Dealer
ten pack just $499 FOB) VISA, MASTER-
CARD or Money orders ONLY! T.V. PROD-
UCTS CO., 635 Park Ave., Idaho Falls, ID
83402. DESCRAMBLERS? We stock all
types. Send $5.00 (refundable) for new cata-
log including schematics.

www americanradiohistory com

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.
CIRCLE 21 ON FREE INFORMATION CARD

Process new or rebuild old CRT's for tv's,
bus. machines, monitors, scopes, etc.
Color, b&w, 20mm, foreign or domestic.
3x%6 ft. space required. Profits??? Average
CRT rebuilding cost — $5. Seli for $100 =
$95 profit; x 5 CRT's = $475 daily; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call: CRT Factory, 1909 Louise St.,
Crystal Lake, !l. 60014, (815) 459-0666.
CIRCLE 84 ON FREE INFORMATION CARD

PAY T.V. DECODERS Completely assem-
bled and tested. Compatable with ZENITH
Z-TAC and SSAVI systems. No internal T.V.
connections. Built in VARACTOR TUNER.
$129.9° VISA, M/C, and C.0O.D. orders
accepted. DECODER DISTRIBUTORS CO.,
23400 Michigan Avenue, Suite 502 Deaborn
Michigan M| 48124 (313) 562 « 9661. Other
models available, we also ship to Canada
CIRCLE 92 ON FREE INFORMATION CARD
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COMMUNICATIONS CORNER

A computer-controlled antenna tuner
HERB FRIEDMAN, COMMUNICATIONS EDITOR

BECAUSE OF THE SOMEWHAT EXTENSIVE,
if not excessive, attention given micro-

processors by newspapers, magazines, TRANSMISSION 'SJWCRR\E,';'}_EUSEENT'NG
and even TV news programs, it’s not un- LINE
common to find that to many persons S AR
outside the computer industry the term FOUR-

i ; 2 OIRECTIONAL SLOPE TO TUNING-
computer is synonymous with micro- COUPLER QUADRANT DETECTOR [ MOTOR CONTROL
processor. Actually, the two don’t neces- SR CIRCUITS
sarily have a relationship. We’ll look at l
an example of that this month: an automa- rF— ==
tic antenna tuner, the J.W. Miller (19070 | TRANSMITTER |
Reyes Avenue, PO Box 5825, Compton, L ___I
CA 90224) model AT2500. While that FIG. 2
tuner (shown in Fig. 1) uses a computer, it
is an analog computer—the unit does not | tor’’) and the tuning capacitors have controlled tune-up takes about 15

ANTENNA

0C REVERSE

contain any type of microprocessor. knobs and can be manually adjusted for seconds.

The Miller automatic antenna tuner is minimum SWR (or best match, whichev- The computer itself consists of the re-
much like the average high-performance | er term you prefer). But in this instance mote SWR detector, a slope detector that
non-automatic tuner. Among other fea- | manual ‘‘tuning’’ is mostly used for senses increasing or decreasing SWR,
tures, it’s rated for a frequency range of | tweaking the tuner. and motor-drive circuits (fed by the slope
3.0 to 30 MHz at better than 2500 watts In the Miller tuner the ‘‘bull’” work is detector) that control the motors attached

PEP for sideband; it will match its 50- | done by a compufer. The instant the to the tuning capacitors. (See Fig. 2.) The
ohm input to an output between 10 ohms | transmitteris keyed, the tuner samples the forward and reverse DC outputs from the
and 300 ohms, and it will accommodate | conditions on the transmission line and remote directional coupler—which can
longwire and coaxially fed antennas. The | feeds the information to a computer that be connected directly at the transmitter’s

tuner also has a built in output-power | controls small motors attached to the tun- output (where it really belongs)—is fed to
meter and a remote directional coupler for | ing capacitors. If the computer senses an a four-quadrant multiplier. There, the
an SWR meter; and there are several pro- | SWR that exceeds a minimum value SWR is calculated from the two DC vol-
tection devices—such as automatic drop- (selected by the user), the tuning motors tages sent by the remote coupler. The
out of the linear amplifier or reduced out- automatically adjust the capacitors for SWR value is represented by a DC volt-

put power through the transmitter’s ALC | continuously decreasing SWR. (The age that is fed to an operational amplifier
(Automatic Level Control)—in case the | loading coil is pre-set by the user for a and on to a slope detector.

SWR is excessively high. specific operating band or frequency .

Now all this sounds, or at least reads, range.) When the computer senses that How it works
familiar—just another feature-loaded an- the SWR is below the user-selected mini- At the first instant of operation, one
tenna tuner. To some extent that is true. mum SWR value it makes no further tun- tuning motor steps. Assume that causes
Both the loading coil (the ‘‘band selec- ing adjustments. The average computer- the SWR to increase, which, in turn,

causes the input to the slope detector to
increase. That is recognized as an in-
crease in SWR so the slope detector
causes the first motor to turn off and the
second to start. As long as the slope de-
tector senses a decreasing slope,
representing decreasing SWR, it keeps
the second motor on. If the slope de-
creases and then starts to rise, the detector
turns off the second motor and activates
the first. In other words, the detector
alternately steps the tuning motors so that
the slope tends to decrease.

At some point the motors must be stop-
ped or they will constantly ‘‘hunt’’ for a
lower SWR. That is accomplished
FOLER e through a front-panel TUNE swRr selector
that is set by the user to the minimum
acceptable SWR. Let’s assume the selec-
tor is set for 2:1. When the SWR is re-
| el duced below the selected value—in this

FIG. 1 continued on page 117

SuToMEnC ANTEN

RADIO-ELECTRONICS

-
-
-

www americanradiohistorv com



NEW PRODUCTS

continued from page 112

double-back tape (not supplied). It has been
designed to meet the CPSC (Consumer
Product Safety Commission) shock-hazard

CIRCLE 114 ON FREE INFORMATION CARD

standards to 14,500 volts. It is priced at
$59.95. — Shakespeare Company, RFD
#3, PO Box 733, Newberry, SC 29108.

STRIPPING TOOL, modet PTS-3, is a light-
weight, multi-purpose hand tool that wilt strip
wires of sizes between 10 AWG and 26 AWG
and, in the case of multi-core cables, those
with diameters up to 0.350 inch.

CIRCLE 115 ON FREE INFORMATION CARD

With a single squeeze of the handles, the
insulation on the wire is severed and the slug
automatically removed. The blades are. self-
adjusting and a tension-setting device is in-
corporated in the tool for extremely critical
applications.

A wire cutter, for cutting wires to length, is
incorporated in the tool, and all cutting and
stripping blades are easily replaced. The tool
18 7 Ya ounces, and measures 6 % x 3 inch-
es; it is manufactured from a combination of
hardened steel and polypropylene plastic.

The model PTS-3 is priced at $44.00. —
The Eraser Company, Inc., PO Box 4961/
Oliva Drive, Syracuse, NY 13221,

JOYSTICKS, Supr-Stick DelLux, Supr-Stick
CC (shown), and Supr-Stik Xtra Lite, all have

CIRCLE 116 ON FREE INFORMATION CARD

arcade components and microswitches. All
components are replaceable, and the action
button on each is located centrally to accom-
modate both left-handed and right-handed
players.

Supr-Stick Delux includes suction feet and
an automatic fire control; it is compatible with
all Atari-type games and computers, and is
priced at $39.95,

Supr-Stick CC (Colecovision Controller)
has the same quality full microswitch and fea-
tures a full keypad with slot for overlays, and
two oversize action buttons; it is priced at
$34.50.

Supr-Stick Xtra Lite uses smaller compo-
nents and a smaller base; it does not include
suction feet or auto-fire control, but as with the
other two models, there is a one-year warran-
ty. It is priced at $19.95.—D-Zyne Video
Products, Inc. 64 Dayton Road, Waterford,
CT 06385.

SOLDERING/DESOLDERING SYSTEM
model MP-1, is self-contained and so port-
able that it can be used anywhere that elec-
tronics equipment needs to be repaired — in
depot, in mobile vans, in remote field-service
centers, or on-site. It operates from AC and
12-volt DC sources.

The model MP-1 warms up in one minute.
Desoldering and soldering are accomplished
with a single handpiece with a finger-
activated vacuum. The model MP-1 provides
spike -free MOS safe operation and precise
tip temperature control for high reliability re-
pair. It is priced at $395.00 — Pace, Inc.,
9893 Brewers Court, Laurel, MD 20707.

f ‘E“ "

CIRCLE 117 ON FREE INFORMATION CARD
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CHASSIS MOUNT, model 607 and model
602 (shown) offers a load capacity of a full 100
pounds and a width capacity of up to 18
inches. The upright arms, legs, and
crossbars are made of ¥-inch and 1%-inch
square tubing and provide a pivot-center
height of 9 inches from work surface. For

CIRCLE 118 ON FREE INFORMATION CARD \

safety, a positive lock detent is visible while
rotating the chassis, and a visual indicator
shows when the safety latch is engaged or
disengaged. An all-metal friction brake allows
for either left or right hand operation, and is
located at a natural angle for a seated opera-
tor.

The model 601 has scissors clamp; the
model 602 has self-centering heads; both are
priced at $199.95.—PanaVise, 14024 Sylvan
St., Van Nuys, CA 91401. R-E

COMMUNICATIONS CORNER

continued from page 114

instance 2:1—a STOP command is issued
by internal logic circuits and the motor-
drive circuit is turned off. At that point the
operator can manually tweak the controls
if an even lower SWR is desired (assum-
ing the SWR can be further reduced).

If the transmitter frequency is changed,
causing the SWR to rise, the motor drive
circuits will be reactivated when the SWR
exceeds the TUNE swR reference value.

Note that while there is no micro-
processor of any kind, the tuner is truly
computerized—it makes a decision based
on the transmission-line variables (the in-
put from the directional coupler) and the
limiting variable (minimum acceptable
SWR) specified by the user.

If you were to ask why the same idea or
techniques could not be applied to tuning
of the transmitter’s final RF amplifier, the
answer is, of course, that it is entirely
possible. There is not much difference in
sensing the slope of a DC voltage that
represents SWR or the slope that
represents input current to the final ampli-
fier. Doing it for SWR is a little easier and
a good starting point. With some refine-
ment of the technique and a reduction in
the cost of the components, automatic
tuning will probably make its appearance
in ham gear very soon. R-E
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Your own telephone can become a 24-hour-a-day lifeguard!

The SENSAPHONE Transforms Your
Telephone Into a Full-Time Monitor,
Whether You're Home Or Not.

TALKS TO YOU —
IN CLEAR ENCGLISH

Your Sensaphone uses a standard
built-in modular telephone connector.
Instead of plugging your phone into
the wall, plug it into the Sensaphone,
then in turn plug the Sensaphone into
the wall. Total time: 10 seconds.

Once installed, the Sensaphone
does its job and reports its findings in
clear English. For example —

¢ [f you aren’t home and a problém

occurs, it calls anyone you've
designated and reports that pro-
blem, in English, then arranges
to quit calling once the message
is acknowledged.

¢ If you want to know what time it

is, your Sensaphone tells you —
in English.

¢ If you want to know the current

temperature in the room, your
Sensaphone tells you — in English.
¢ If the backup batteries (which
hold the "memory” if you have
a power failure) are low, your
Sensaphone tells you so — in
English.
¢ If you call in from the outside to
learn how things are, your Sensa-
phone reports on all conditions —
in English.
YOU MAY NOT BELIEVEIT AS YOU
READ THIS, BUT YOU'LL BELIEVE
WHEN YOU PLUG IT IN. YOUR
MONEY BACK IF WE'RE EXAG-
GERATING.

Read This Section
Carefully: )
Your SENSAPHONE Will
Do All This —
1. You can call in from any phone
in the world. SENSAPHONE will
report every monitored condition
to you.
2. You can listen to room sounds
in your home or office through
the powerful built-in microphone,
from any phone in the world.
3. It reports specific unusual sounds,
such as a smoke alarm’s ringing
or buzzing, or a burglar alarm.

4. It monitors and reports on any
three other conditions of your
choice (basement water level;
door or window opening; water
heater; appliance on).

MADE IN US.A. by Gulf & Western

Calls for help so food
won't spoil.

5. (Get this!) If one of the pre-

programmed problems occurs,
it automatically calls you or

anyone you designate, then states

in English what the problem is.
If the first person called doesn't
answer, SENSAPHONE calls up
to four numbers in rotation until
someone answers and acknow-
ledges receiving the call.

. It monitors your household or

office electricity, so if your
refrigerator or lights go out,
it reports the problem.

. If room temperature rises above

the number you preset, or falls

below it, Sensaphone tells you so.

. An automatic dialer calls any of

eight numbers with one-button
dialing.

. It tells you the correct time, in

English, including whether the
time is a.m. or p.m.

. It tells you the exact room tem-

perature, on request.

www americanradiohietory com

Monitor your home from:
any phone In the world.

The Sensaphone $249.95
two for $229.95 each
A FANTASTIC GIFT IDEA!

add $3.50 per total order for shipping

WE ABSOLUTELY GUARANTEE!

Plug your home or office phone (or both) into
the Sensaphone. Use it for up to 30 days. If for
any reason you decide you don't want to keep
it. return it for a 100% refund.

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

1-800-443-0100

Or send check or money order.
Please add $3.50 per total order
for shipping.

The Sensaphone is another electronic
marvel from

NEW HORIZONS

Dept.R11 , 5-31 Fiftieth Avenue
Long Island City, NY 11101



EQUIPMENT REPORTS

continued from page 42

sortment of half-watt resistors; two linear
potentiometers; ceramic, electrolytic,
and mylar capacitors; three inductors; an
audio transformer; a variety of diodes and
transistors; a 5741 operational amplifier,
and a 555 timer. Also included are such
miscellaneous items as solder, 22-gauge
wire, a three-inch speaker, a 3579.545
kHz crystal, a small lamp, an alignment
tool, and a small parts container.

As is usual with Heathkit educational
products, the electronic circuits manual,
which is packaged in a three ring binder,
is clearly written, features informative,
easy-to-understand graphics, and is
printed on high-quality paper. Also in-
cluded in the package is a series of six
instructional records that are keyed to the
text; they provide reinforcement and help
speed the learning process.

It is important to realize that a good
portion of the instruction involves hands-
on circuit experimentation, which is very
valuable. It greatly reinforces the material
in the text, and helps assure that the mate-
rial learned will be retained. But because
there is so much experimetation certain
test equipment, including an oscillo-
scope, a DMM, and the Heathkit
ET-3100B trainer, are extremely helpful.
The trainer, which is also used in the three
previous courses in the sequence, is avail-
able as a stand-alone device for $99.95 as
a kit and $169.95 fully assembled. It is
also offered in a package with the course
for $144.95. The course alone sells for
$64.95.

What'’s covered

The first unit of the course concentrates
on amplifier basics and explains the im-
portance of those circuits. That module
takes you through the basic types of am-
plifiers and their theory of operation. It
completely discusses such topics as gain
and biasing techniques. By the end of the
chapter, you are designing basic common-
emitter amplifiers and determining the
class of operation for various amplifier
circuits. Finally, you are led through am-
plifier-coupling techniques. The chapter
also discusses such factors as thermal sta-
bility.

Unit two takes what you have learned in
unit one and applies it to specific applica-
tions so that you gain a greater under-
standing of amplifier functions in dif-
ferent situations. It begins with circuits
used to amplify DC and low-frequency
AC signals and then progresses through a
discussion of IF amplifiers, RF ampli-
fiers, and video amplifiers. Also included
are audio, and power amplifiers.

As you go through the unit, you learn
about such things as a Darlington circuit
and how a basic differential amplifier can
be used to amplify a single input, as well

This publication
is available in microform.

DON’T
FORGET

| University Microfilms International

Please send additional information

Name I
USE Institution:
Street
YOUR Gty
State Zip__
READER
300 North Zeeb Road 30-32 Mortimer Street
SERVICE Dept. PR. Dept. PR.
Ann Arbor, Mi. 48106 London WIN 7RA
CARD USA. England
as why it offers a degree of temperature
stability. You also learn the differences in
amplifier types and about amplifier band- |  ___________
width. You also learn about the impor- MOVING?

tance of neutralization and how a
frequency multiplier works.

Unit three covers operational ampli-
fiers. In it you will learn about common-
mode rejection ratio, input resistance,
output resistance, offset current, bias cur-
rent, stew rate, and other factors that de-
termine op-amp performance. The unit
also will teach you about op-amp circuits
such as comparitors and simple inverting
and noninverting amplifiers. Also cov-
ered are voltage followers, summing am-
plifiers, and differential amplifiers. The
unit is rounded out with a discussion of
lowpass, highpass, and bandpass active
filters that use op-amps.

For many, the material presented in unit
four will be old hat; that unit covers power
supplies. That information is essential,
however, to the beginner in electronics. In
that unit the characteristics of half-wave,
full-wave, and bridge rectifiers are dis-
cussed. You also learn about the effect of
filter capacitors on output voltage, ripple
voltage, and a diode’s peak inverse vol-
tage. After that, you’ll find out about the
characteristics of capacitor, resistor-ca-
pacitor, and inductor-capacitor filters, as
well as the operation of half-wave and full-

continued on page 124
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PLANS & KITS

CATALOG! 40 pages of neat electronics parts and

kits. Send 50 cents refundable first order. BEC

sLE(é‘.TRONICS, Box 401244R, Garland, TX
5046.

FUN kits— low cost. Easy to build educational
electronics projects. Handbook /catalog $1.00. TRI-
ANGLE ELECTRONICS, 89 Arkay Drive, Haup-
pauge, NY 11788.

PRINTED-circuit boards. Quick prototypes, pro-

duction, design, reflow solder send print or descrip-

tiN?In for quote to KIT CIRCUITS, Box 235 Clawson,
48017.

PROJECTION TV... Convert your TV to project 7
foot picture. Results comparable to $2,500 projec-
tor... total cost less than $30.00. Pltans & lens
$19.95... llustrated information free...Credit card or-
ders 24 hours. (215) 736-3979. MACROCOMA-GC,
Washington Crossing, PA 18977.

MOST advanced sine converter descrambler
available. PCB and plans $15. JIM RHODES, 1025
Ransome Ln., Kingsport, TN 37660.

CABLE TV converters and equipment. Plans and
Bans. Build or buy. For information send $2.00. C &
ELECTRONICS, PO Box 21, Jenison, M| 49428.

SPIRIT life energy detector and separator complete
plans $4.00. PO 893, Torrance, CA 90508.

i Creates concert hall sound from any mono sound source, Get

LOOKING FOR RESISTORS, CAPACITORS, DIODES, METERS
HARDWARE, CONTROLS, POWER RESISTORS, TRANSISTORS,
1C'S, TRANSFORMERS, FUSES, KITS,

LED'S, CABINETS,
SEND $1.00 (REF‘LNDABLE), FOR OUR CATALOG OF OVER
1200 1TEMS OR SEND A STAMP FOR OUR FLYER. 24 HOUR
TURN AROUND TIME - LOW PRICES - 100% GUARANTEE

Daytapro Electronics. Inc.
3029 N. WILSHIRE LN., ARLINGTON HTS,, ILL. 60004
312-870-0555

GIANT screen oscilloscope converted from any
size TV. Technicians, hams, broadcasters, hobby-
ists: minor inexpensive changes convert TV to su-
persensitive testing device. No experience needed.
Follow clear-cut plans. Fully illustrated. Perfect for
workshop, fab, school, etc. Any size screen ... any
size TV complete plans ... $4.00 (plus $1.00
postage & handling). MILLCO, Dept OP-O3, Box
8561, Waco, TX 76714.

NEW RUDIO RITS
Stereo Synthesizer

your hands on one of our 'HOT "ones — Bulid anyone of our 26
satisfylng premlum hi-tech kits. Send for FREE CATALOG.

RODCAR ELECTRONIC SALES 214-351-9895
9983 Monroe Drive s Te

To run your own classlfied ad, put one word on each of the lines below and send this form along with your check
;0 p

for $1.90 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y,, N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $15.00.

Plans/Kits ) Business
Education/Instruction (

Opportunities (
) nged

) For Sale
( ) Satellite Television

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

UP-TO-DATE electronics kits. Amazln? high
0

$uallty.Unbe|levable low price. Free catalog. IN-
ERNATIONAL POLYTECHNIQUES., PO Box
862, New York, NY 10002.

HI-FI speaker kits, auto speakers systems and raw
drivers from the world’s finest manufacturers. For
beginners or experts. Free literature. A&S SPEAK-
ERS, Box 7462R, Denver, CO 80207 (303)
399-8609.

LIGHT chaser/color organ kits, rack mount units.
20% oft sale. DESIGN SPECIALTY, PC Box 1995,
Huntington Beach, CA 92647.

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &

Phone 209-772-2076

Write or Phone for FREE CATALOG

SCIENTIFIC INSTRUM
DAGE BOX 144 VALLEY SPRINGS CA 95252
SAVE! Build your own cable TV converter. Com-
plete manual $3.00. JKA ENTERPRISES, Box 234,
Lyman, SC 29365.

MICROWAVE television “downconverters”. Ex-
clusive new five stage design. Easily assembied.
Catalog: $2.00 (refundable). NDS, Box 12652-R,
Dailas, TX 75225.

ULTRASONICS— complete kit buitds attractive de-
tector and solid state switch. Control AC lights, other
appliances. Turns lights on when room is entered,
off when room is empt?l. Use alone or as part of a
security system. Complete kit $49.50. Finished unit
$74.50. Mail check for prepaid immediate shipment.
ADVANCED ENERGY TECHNOLOGIES, INC., 30
Brower Ave., Okas, PA 19456.

VIC-20 owners. Build inexpensive ‘X', 'Y’ table.

.0005" accurac¥j Complete ﬁlans and cassette pro-
ram $9.95. D&B ENGINEERING, Box 5174
pokane, WA 99205-0174.

MICROWAVE television “antenna.” Highest possi-
ble gain. Definitely upgrades all existing microwave
systems. Plans $9.95. Kit $34.95. MICROWAVE
SPECIALTIES, Box 641, Citrus Heights, CA 95610.

1 2 3 4 5
6 7 8 9 10
" 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
3 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).

$1.90 per word prepaid (no charge for zip code)...MINIMUM 15

10% for 12 issues within one year, if prepaid.

ORDS. 5% discount for 6 issues,

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word

prepaid...no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 15¢
per word. All copy subject to publisher’s approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the
date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.

www americanradiohistorv com

LASERS: complete units $150.00. Ruby rods from
$25.00. Laser surplus parts. Best prices anywhere.
MEREDITH INSTRUMENT, 6517 W. Evia, Glen-
dale, AZ 35302.

312 digit ted panel meter $25.00. Make your own
DVM capacitance meter. 6 month guarantee. For
free brochure write to DIGITAL DEVICES, PO Box
511, Richmond, CA 94806. )

" DESCRAMBLERS

AMERICAN—CANADIAN

C-1000 / ZENITH TYPE

Descrambies “‘over the air’" and
‘‘cable’” sync suppressed active

%

@/-

video inversion signals
; . Ready to go C-1000. 379.95
-z - Camplete Kit C-1000K. 274 .95
- Printed Circult & Manual. 74.95

C-100 7/ JERROLD TYPE
Cable Descrambler for in-band gated
19.95

‘ suppressed systems
Ready to go C-100.
Complete Kit C-100K. 54.95
SEND $2 FORCOMPLETE INFORMATIVE CATALOG TO
ODETERMINE WHAT TYPE YOU NEED

FALL J & D ENGINEERING
SPECIAL P.0. Box 6099
Buy 1 kit Falmouth, Maine 04105
G“ 2ﬂd k" Deslers Wanted
at Va2 price Special Quantity Pricing

QOffer ends 10/1/83 COD's—0K

Al J & D products are engineered. nol copied. all are guaranteed
90 days & we stand behind our products where others fail 1o




PLANS & KITS

5B MOL ATION
Increase channels, range, privacy! We specialize

in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions. §
16-page catalog $2.

CBC INTERNATIONAL, P.O. BOX 31500RE,

PHOENIX, AZ 85046 (602) 996-8700

COPY video game cartridges, worth $200.00 for
only $2.00. Easy. Uses cassette tapes. Plans
$10.00. Information 75 cents. HCO., Box 455,
Sandy, UT 84091.

REPLACE NE 564 (UHF sine wave boards) deluxe
I, N revB by IC. and parts available everywhere.
Guarantee works %eat, modification, plans, circuit,
chokes, $25.00. Money orders only. ADVANCE
ELECTRONICS, Box 3298, Cutver City, CA 90230.

SCHEMATICS, Coleco, Intellivision, Timex 1000.
$9.95 each. IRATA, Box-RE, 2562 East Glade
Mesa, AZ 85204.

HOW to save energy, AC., induction motor, one chip
IC and few parts, no powersupply, work on AC. Saw,
grinder, drillpress, etc. For circuit application note,
send $2.00, JAYSHREE, 8313 N.W.109th Tr,, OKC,
OK 73132. )

CATALOG: Hobby, CB, Broadcasting, Linears,
transmitters, bugging devices, scramblers, down-
converters, much more. $1.00 (refundable). PAN-
AXIS, Box 130-F11, Paradise, CA 95969.

TECHNI-TOOL ...

TOOLS—TOOLKITS
FREE CATALOG .
CALL (215) 825-4990

EXPERIENCE ®* QUALITY * VARIETY

BUSINESS OPPORTUNITIES

PROJECTION TV... Make $$3% assembling projec-
tors... Easy... Results comparable to $2500.00 pro-
jectors... Your totai cost less than $20.00. ... Plans,
lens & dealers information $17.50. ... lllustrated in-
formation free ... MACROCOM-GCX, Washington
Crossing, PA 18977. Credit card. orders 24 hours.
(215) 736-2880.

WHOLESALE MATV/CATV/VCR equipment, an-
tennas, audio cables, adapters, original/replace-
ment cartridges & styli, telephone accessories,
radios, cassette recorders, speakers, etc., send let-
terhead for free catalog (212) 897-0509 D&WR,
66-19 Booth, Flushing, NY 11374.

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness— without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

VIDEOQ game repair business. Start your own. Infor-
mation/parts list $5.00. BEST ELECTRONICS,
4440 Sheena, Phoenix, AZ 85032.

EARN money! Selling computer software from your
home. For details write to: COMPUTER SER-

VICES, PO Box 7748, Tucson, AZ 85725
HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for- facts'
Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

DESCRAMBLER SALE

markable Radar Jammer!

- Causes speed radar guns and devices to read out your ¢hoice of
either a percentage of your true speed when in automatic moge
{example: Your speed; 76 mph, auto mode set for 75%, speed
disptayed — 57 mph}, o the speed that you dial in when inmanual
mode. Transmits only in the iresence of speed radar, or by manual
override. Operates on both X and K bands. WARNING: The device
described In this literature is not legal for use against police radar,
and is not FCC approved.

For comylete literature and plan package, send $14.95 to:

Philips Instrument Design Co, Inc.
1, Suite #114 S

8135 3.W. Nimbus, Building
Beavertan, Oregon 97005

PAY TV/AMATEUR TV
RECEIVERS

24 hour movies, specials, sports, etc.
GUARANTEED FINEST models anywhere!!
Write or Call for FREE BROCHURE!
JARIK, 632 West Doran, Suite 602
Glendale, CA 91208, (213) 956-5839

SATELLITE TELEVISION

SATELLITE TV receiver breakthrough! Build
your own commerclal quality receiver now!
Complete instruction manual $10.00! XANDI,
Box 25647, Dept. 21R, Tempe, AZ 85282.

FREE! information on 100 satellite television chan-
nels plus free catalog of proven do-it-yourself plans/
kits for easy, low-cost, attractive satellite antennas.
Wholesale electronics components. GFI-5, Box
9108, Missoula, Montana 59807. "Consumer Guide
to Satellite Television"—$6.95.

THE original Howard/Coleman TVRO receiver! In-
structions, schematics, layouts, printed-circuit
boards: Robert Coleman, Rt. 3, Box 58-ARE, Trav-
elers Rest, SC 29690.

RECEIVE 80 channels sateliite system only $1299
complete information and order forms, send $3.00
to REMINGTON’S SATELLITE SALES, RR2, Box
124, Noblesville, IN 46060.

SATELLITE cables, connectors type-N UG-21D/U
$3.00, elbow $5.25, UG-57B/U $5.25, UG-29B/U
$3.90, F-59A 10/2.15, RG-6/U 12 cents/ft, RG-59/U
copper 12 cents/ft, RG-213/U 36 cents/ft, RG-214/U
$1.55/ft. ShiREinS 10%, $3.00 minimum. Free cata-
log— NEM LECTRONICS, 12240 N.E. 14th
Avenue, N. Miami, FL 33161 (305) 893-3924.

SATELLITE

TV
MAGAZINE

A monthly of 100-plus pages.

Praoduct Information — Test Reports
Antenna Installation — Legal Aspects

Satellite Television —
the growth industry of the’80’s.

Send $1.00 for sample copy to

SATELLITE TV MAGAZINE
P.O. Box 2384 - Dept. R — Shelby, NC 28150

CONVERT S/W KIT TO CABLE

CABLE sinewave descrambler from over-air. In-
structions including deluxe, scrambled microwave,
optional over-air, $8.00. Manual in descrambler
troubles classification, instructions, $20.00. SIG-
NAL, Box 2512-R, Culver City, CA 90230.

JERROLD Star Base (SB-3) or Oak Mini-Code
(N-12) reg. $129.00 now $79.00; Hamlin MLLD-1200,
reg. $159.00 now $129.00; 63.5 filters for bars and
beeping, reg. $49.95 now $29.00; Deluxe il UHF
sinewave kit (the best) reg. $329.00 now $175.00;
microwave system only $59.95. Everything else
10% dliscount with this ad. Visa-MasterCard and
money orders only! Latest catalog $5.00 (refun-
dable) includes schematics. TV PRODUCTS CO.,
635 Park Ave., Idaho Falls, ID 83402.

CABLE-TV EQUIPMENT

DESCRAMBLERS for cable TV modeil TX-200,
amazing price, only $79.95 compatible with Jer-
rold Starbase-3 or any gated pulse system. Au-
tomatic galn control. Highest quallty compo-
nents. One year guarantee. Other types
available. Deluxe catolog $3.00. TELETECH, 120
%%I(I) Street, Suite 1044, Dept. RE 11, New York
5.
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TI-99/4A SOFTWARE

TI-99/4A owners.-Send for free list of new and excit-
ing, low cost software. DYNA, Box 124, Hicksville,
NY 11801.

TIMEX/SINCLAIR

ONLY Timextown has Compucat Il. You load this
16K catalog into {vour T/S computer— its not on
paper. Tape has free sample programs too! Just
g;faosp from: TIMEXTOWN, POB 318R, Nfld, NJ

EPROM PROGRAMMING
SERVICE

EPROM programming sevice for hobbyists and
commercial users. All common EPROM types.
Write for complete listing and price information.
ELECTRONIC COMMUNICATIONS SERVICES,
PO Box 441, Franklin Park, IL 60131.

FREE LCD WATCH WITH KIT

LSR UHF converters with AGC: gated pulse wave
BT-1 (speaker box), parts $115.00. Sound out from
the TV type: deluxe 11B sine wave, parts $100.00;
digital Z/FV-5, parts $175.00. Quantity discounts.
Plans: Iar?e SASE (54 cents postageé Free shilg-
ping/handling. 1-312/267-3455. LS NGINEER-
ING, Dept. RE, Box 6075, Chicago, IL 60680-6075.

SINCLAIR/TIMEX

COMPUTER aided design now available to the
experimenter at low cost with our EE series soft-
ware. EEPWR designs fully regulated solid state DC
power supplies to your specs. EESPK designs
custom speaker enclosures and crossover net-
works. Each performs all calculations, displays cir-
cuit diagrams. 16K cassettes $24.95 each. Both
$39.95. Details $1,00. MINDGATE, Box 74, Ken-
more, NY 14217.

REEL TO REEL TAPES

TRUCKLOAD sale Ampex high quality open reel
tape, 1800’ or 2400’ on 7" reels, used once. Case of
40, $45.00. Cassettes available.VALTECH ELEC-
TRONICS, Box 6-RE, Richboro, PA 18954.

CABLE TV

CHANNEL 3- 65 dB super notch filter. 63.5 mHz.
$29.00 postpaid. TV PRODUCTS, 635 Park Ave.,
Idaho Falls, ID 83402.

DEALERS wanted: Channel 3 notch filters, send
$15 for sample and quantity price list. Moneg back
guarantee. LEE KURTZ, 235 SW 87th Ter,, Ptanta-
tion, FL 33324.

CB EQUIPMENT

CB radio books, kits, modifications, catalog $1.00
refundable. APS, PO 263RE, Newport, R102840.

WANTED

WANTED: old Western Electric, RCA, tubes,
speakers, amplifiers. 713 7284343. MAURY CORB,
11122 Atwell, Houston, TX 77096.

INVENTIONS, ideas, new products wanted for pre-
sentation to industry and exhibition at national tech-
nology exposition. Call 1-800-528-6050. Arizona
1-800-352-0458. X831.

ROBOTICS BOOKS

ROBOTICS books— build
now for free catalog. KOHN
andria, VA 22302.

our own robot. Write
E11, Box 16265, Alex-

DESCRAMBLER TROUBLES

SINE wave descrambler problems? Manual in-
cludes trouble shooting, alignment, antenna hook-
up, imF?rovements, theory. $15.00. SIGNAL, Box
2512-R, Culver City, CA 90230.
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FOR SALE

CABLE TV products: Wireless, corded & settoE
converters. Send $3.00 for catalog. ADDITIONA|
OUTLET CORP,, 231 E. Commercial Blvd., Ft.
Lauderdale, FL 33334,

CABLE TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included. Send $8.95 to CABLE FACTS,
Box 711-R Pataskala, OH 43062.

RESISTORS V2 & 2W5%C.F. 3 cents. 1%M.F. All
values. No minimums. Volume discounts. Write JR
INDUSTRIES, 5834-B Swancreek, Toledo, OH
43614.

COLOR computer VIC-20 programs hardware Rtty
code EPROM Progammer RS-232 FRANK
LYMAN, Box 3091, Nashua, NH 03061.

PRINTED-circuit boards: sing[e side, prototype,
and quantity, quick delivery. Send positive, free
quotes. FABTRON, Box 925, Dept. C, Columbia,
TN 38401 (615) 381-1143.

QUALITY MICROWAVE TV ANTENNAS

1.9t0 2.6 GHz
Frequency Range
Complete System (Pictured)

20" Parabolic Dish,
Pre-Assembled Probe with Down
Converter, Power Supply and
Tuner Switch, 63' of RG-59/U
Coax with_Connector, Trans-
former for 75 to 300 Ohms, All
Mounting Hardware for Fast and
Easy Insfallation

S&W ELECTRONICS

145 North Main
Bountiful, UT 84010

(801) 295-1166
Dealers Wanted - COD'S

5 I

Suggeste Retail $259.00
Special $74.95

2 Year Warranty

XENON FLASH LAMPS

@

\ y
)
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ASK FOR OUR NEW CATALOG.
CALL OR WRITE FOR INFORMATION.

TEC/WEST (USA) INC.
10889 WILSHIRE BLVD., SUITE 740
LOS ANGELES, CA 90024-4299
CA: 213/208-5529 « OUTSIDE CA: 1-800-421-7215

RADIO West — still the best for SW/MW DX re-
ceivers and receiver modifications! Catalog 50
cents. RADIO WEST, 3417 Purer Road, Dept RE,
Escondido, CA 92025 (619) 741-2891.

SCANNER/monitor accessories— kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520.

RECORDS— tapes! Discounts to 73%,; all labels;
no purchase obligations; newsletter; discount divi-
dend certificates; 100% guarantees. Free details.
DISCOUNT MUSIC CLUB, 650 Main Street, PO
Box 2000, Dept. 3-1183, New Rochelle, NY 10801.

SATELLITE, microwave, video, audio components
and equipment. Send $1.00for 1983 catalog. DSCo,
Department F, 3110 Evelyn Street, Roseville, MN
55113.

TI-99/4A software. Free price list plus newsietter.
GLEN DOBBS, Box 801 RE, Santa Maria, CA
93456.

ELECTRONIC Surveillance! Incredible manual,
“Homebrew Bugging" outlines wiretapping, bug-
ging, and other techniques used by professional
operatives (schematics included)— $15.00. Send
$3.00 for our catalo%of amazing books and prod-
ucts. A.T.L.S., Dept. R, 61 Gatchell St., Buffalo, NY
14212,

ALARM! Vic 20/ 64 CoCo Sinclair become $1000
burglar fire system. Cassette, documentation (spec-
ify microprocessor) $29.00. Retailers inquire. Cata-
log. SKIDMORE'S H'N’S, 716 Walker Avenue,
Greensboro, NC 27403. Sinclair piano, music pro-
gram, cassette all hardware $9.00.
DESCRAMBLERS for downconverters, high gain.
Free information. RB ELECTRONICS, PO Box 643,
Kalamazoo, M| 49005.

PRINTED-circuit boards: Your artwork, quick deliv-
ery, reasonable. Quantity discounts. ATLAS CIR-
CUITS, Dept. A, Box 892, Lincolnton, NC 28092
(704) 735-3943.

UNUSUAL UHF decoder kits and other units. Visa,
MasterCard. TROJAN ENTERPRISES, 2920
Shelby, Indianapolis, IN 46203.

Govt. SURPLUS
ELECTRONIC

EQUIPMENT
CATALOG

New ITEMS. . . New BARGAINS!
FR EE UPON REQUEST!

Send today for FREE copy of
NEW CATALOG 83 e Address: Dept. RE

FAIR RADIO SALES

1016 E. EUREKA + Box 1105 - LIMA, OHIO - 45802

SATELLITE TV VIEWERS
Get the most complete weekly listings
Send $1 for sample copy.

A Satellite TV Weeis |

P.O. Box 308, Fortuna, California 95540
$00-358-9997 (U.S.) » 800-556-8787 (Callf.)
707-725-2476 (all others)

TV, signal manual, covering UHF, cable, microwave,
satellite. 150 + pages full of information. New info on
the Orion-C converter for satellite owners. 24 hr.
COD hotline (301) 668-7099. Or send $21.95 +
$2.00 shipping to TELE-PUBLICATIONS, PO Box
16993, Baltimore, MD 21206.

PICTURE tube rebuilding equipment— we sell &
buy new & used equipment. Free trainin%. ATOLL
TELEVISION, 6425 Irving Park, Chicago, IL 60634.
Phone (312) 545-6667.

CABLE TV converter/descrambler. Lowest price
anywhere. Oak N-12 or Jerrold SB-3 replacement
$79.00, combo with 35 channel converter $139.00,
Jerrold DRX-3DIC with remote $179.00. Send $2.00
with order or for catalog, refundable with your order
to: CK ELECTRONICg, 397 Route 18 East, Suite
377, East Brunswick, NJ 08816, 201-739-2671.

PARABOLIC dishes 20" $6.95 ea. 28" $15.00 ea.
includes bracket. Lots of 100 pcs. VIKING PRECI-
SION, INC., 4631 South 35th Place, Phoenix, AZ
85040 (602) 276-6218.

REVERBERATION

FOR ORGANS

olid state with controls for rever-
beration and room size.

EVERY ORGAN SHOULD
OWN ONE. Send for free flyer—
DEVTRONIX ORGANS, INC.

: 6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

U-FIX-M Oak CA TV converters -M-26. Buy one get
one free. $19.95. CABLE SALES, 3868 Trade Ctr.
Dr., Ann Arbor, Ml 48104. COD or Certified Funds.
Other converters available.

30 channel wired remote CA TV converter kits.
Complete with everything, $39.95. CABLE SALES,
3868 Trade Ctr. Dr., Ann Arbor, M| 48104. COD or
Certified Funds. Other cvtrs. available.

ELECTRONIC touch light control pad. Write for free
brochure. EXOTIC IDEAS, PO Box 446, Lake Bluff,
IL 60044,

DELUXE STV modules gated pulse sine wave
SAAV1 no internal connection to TV micro wave
cable much more brochure $2.00 refundable. LEE-
TRONIX, Box 253, Taylor, Ml 48180.

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

o~ MULTI-CHANNEL
N MICROWAVE

E 2222332222222 dd et S s S
Complete Antenna Systems from $69°

Full 800 Mhz Range ‘“ 4
Tune 1.9-2.7 Ghz .

Includes atl il
ITFS Channels GOLD STAR

DEALERS WANTED

C00's and Credit Card .
Orders call TOLL FREE ; f

1-800-247-1151 AR

PP

ADVENT and Kloss video parts and service avail-
able from PROFESSIONAL ELECTRONICS. Call
504-467-1717 for further information.

TELEVISION servi?ing e%ui;ment-—
SAMS—tubes— etc. Send large SASE for list.
MAURER, 29 South 4th St., Lebanon, PA 17042,

PRINTED-circuit boards: quotes free. SASE to
JAHMAAL ELECTRONIC SUPPORT, POBox 397,
Troy, NY 12181.

LATEST bug-detection equipment for home or of-
fice. Literature, $1.00. CLI N, Box 220-X, Miami,
FL 33168.

SENCORE SG165 stereo analyzer. Mint condition.
Accessories and manuals $400.00. COD. A.
JUNG, 1203 Willow Ave., Bellevue, NE 68005 (402)
292-2785 evenings.

L r——————
THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT
NUTS & VOLTS MAGAZINE
BOX I111.£ » PLACENTIA, CA 92670
(714) 632-7721
Join Thousands of Readers Nationwide
Every Month
ONE YEAR U.S. SUBSCRIPTIONS
$7.00 - 3rd Ciass ¢ $12.50 - Ist Class

@ 52500 - Lifetime - 3rd Class m

. “NuTS & VOLTS

HAM GEAR
COMPUTERS

SCANNERS + OPTICS
TEST EQUIPMENT
MICROWAVE
SATELLITE
AUDIO VISUAL

| NEW PRODUCTS
COMPONENTS + KITS
[} “Wricue eeer

PUBLICATIONS

PLANS » SERVICES

AMAZING electronic devices! VOX's, miniature
transmitters, telephone transmitters, wiretap de-
feats, and more! Send $3.00 for catalog. A.T..S.,
Dept. R, 6l Gatchell St., Buffalo, NY 14212,

FCC LOWERS REQUIREMENTS
GET YOUR RADIO
TELEPHONE LICENSE

FCC changes make obtaining High-Level
Radio Telephone License much easier
now. Eliminate unnecessary study. with

our short cuts and easy to follow study

0
O

% WRITE FOR material. Obtaining the General Radio
T BALAXY 9 Telephone License can be a snap! Sam-
O = MCGEE s ple exams, also section covering Radar
4 { ELECTRONICS v = Endorsement. A small investment for a
W % 6009 N. 61 Avenue SPEAKER & ELECTRONICS CATALOG high-paying career in electronics. $19.95
Q | Glendale, AZ 85301 1001 BARGAINS IN SPEAKERS ppd. Spi-Ro Distributors. P.O. Box 1538,
< | 1-602-247-1151 Tel: 1 (816) 842 5092 Dept. R, Hendersonville, N.C. 28793.

= 1901 MCGEE STREET KANSAS CITY, MO. 64108

122

www americanradiohistorv com



S

lle _ET DOT MATRIX
64K RAM CARD CQEX 80(! FT Printer

Bi-Directional Printing

80 column x 24 lines o 2K Buffered Memory
64K RAM ® 80, 96, 132 Columns,
Graphics and Block Printing

Compatible with

e Selectable Char Pitch, Line ~~ e
Apple lle Software Spacing and Feed PARALLEL  ~~
$1 4900 COEX Interface Card to Apple ..$49.95 00
Commodore Interface Card to 240
VIC, 64, PET.............. $79.95
PARALLEL INTERFACE
EPSON TO APPLE for APPLE FLOPPY DISK DRIVE
mtion $4Q95 CABLE 16K RAM CARD Apple lle Compatibl
coex "49% 38 o0 REEFEISamBS e
: Language Transparent with @ Track Zero Micro Switch
eDOS 3.2.1 & DOS 3.3
5Y4"'Floppy SVREREEQ%ORY $4995 e CP/M and PASCAL

DISKETTES POR YOUR $93500
All Certified—-100% Guaranteed EXTENDEH c Anns APPLE™.......

0 Controller Card
8ox of 100... 149" orappLe. $16.95 | (80 0L T . $75.00
Above with for.BM.....$19.95

Hub Rings......... DO YOU HAVE
?
BMC 12 g 9500 A COMMODORE?
Green Monitor

NEW ROM for COEX 80 & DP8480

Allows Full Graphics Compatibility
with All Commodore Computers 52995

Now You Can Afford Another 64K. ..

Especially when it’s less than

Specifications: a half cent per bit!
® Fully Static Operation ® All Data, Status and Address Lines
® Supports $- 100 TEEE—696 Standards Fully Buffered .
@ Uses Popular 2716 Pinout Type ® Gold Plated Contact Fingers for Low COEX 64K §-100 CMOS
Static RAM's Contact Resistance and Long Life
Board Access Time Under 200nS ® Switch Selectable Extended Address STATIC RAM BOARD

High Quality FR+4 Type IC Board ® Top 8K May Be Switched Disabled
Switch Selectable Phantom Line and/or Interchangeable with 2716 Assembled & Tested
Type EPROM's

[ ]
® 150nS RAMS Standard . E{‘es FO'L‘éP TPO 16 "g,by‘es _ $ OO
® No Wait States Needed at 6.000MHz' B o DlISSapation
<500mA Typical
o { yp only
[ ]

“Have You Kissed Your Computer Lately”

pd

C ts E I :

<

omponents Express,Inc. :
——— . . @
VISA® 1380 E. Edinger ® Santa Ana, Calif. 92705 ® 714/558-3972 a m
TWX 910-595-1565 @ ADVACON SNA e International Orders Welcome o

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax. 8
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RADIO-ELECTRONICS

[y
[

EDUCATION & INSTRUCTION

EARN your university degree through evaluation
assessment, of existing education, ‘experience,
achievements. Call, (614) 863-1791, or write, AS-
SESSMENT, Box 13130 R, Columbus, OH 43213.

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.Ds... Free revealing details. COUNSELING, Box
317-RE11, Tustin, CA 92680.

Your own radio station! AM, FM, cable, licensed,
unlicensed. Low cost transmitter kits. Free info.
BROADCASTING, Box 130-F11, Paradise, CA
95969.

F.C.C. commerclal radiotelephone license.
Home study. Fast, inexpensive! Free details. COM-
MAND, D-91, Box 2223, San Francisoco 94126.

ELECTRONICS computer books. International
publishers. Lowest rates. Ask list. BUSINESS PRO-
MOTION, Lajpat Rai Market, Delhi, India.

HOME study: amateur novice $20— general $25—
novice/%eneral $30— advanced $32— extra $36;
refundable except study guide {$7.95); add $3.00
shipping: extra amateur/general radio— telephone
commercial $70— commercial (beginners) $92;
add $5.00 shipping; study guides ($14.95): all study
guides available separately— deductible {no ship-
ping charges— no refunds): additional information
$2.00— deductible. JSG, PO Box 206, Roslindale,
MA 0213I.

NEW LIT

For more details use the free |

GLOUCESTER
CarPUTER

P1/EL, all features of Promqueen less mimic mode.
Software enhanced to include EPROM QC utilities, RS-
232 communication, printouts. 28 pin 2IF socket.
Reads, edits runsand
programs all 5 volt
2500 and 2700 series
EPROMS plus variety
of EEPROMS all with-
out personality mod-
ules. Commodore C-
64 host computer.
Inquire about the
mimic mode.capabii-
ity in our VIC Promqueen. $299.00
ROM Packs Industrial quality circuit cards are
socketed, soider masked, fully bypassed, and in-
ciude a ground plane for low noise operation. In-
cludes § EPROM. 8K & 16K models for VIC-20 and
C-64. Specify 2732 or 2764 EPROM type. Moided
plastic case. $39.00

GLOUCESTER COUMPUTER

1 Blackburn Center, Gloucester, MA 01930 617-283-7719
CIRCLE 17 ON FREE INFORMATION CARD

information card inside the back cover

TECHNICAL TRAINING CATALOG 14
pages, 52 x 8% inches, lists books and tape
programs designed to assist those who want
to service RCA electronics products. Those
resources include VCR videotape programs,
troubleshooting guides, workshop training
manuals, video camera technical manuais,
and color-TV field service handbooks. Free
upon request.—RCA Consumer Electron-
ics, Techinical Training Dept. 1-450, PO Box
1976, Indianapolis, IN 46206.
CIRCLE 141 ON FREE INFORMATION CARD

TOOLS, catalog of precision miniature tools
is 36 pages on coated stock with color, 8% x
11 inches. Details the complete range of pre-
cision miniature hand tools from both the
Moody and Acu-Min lines manufactured by
Moody Tools, Inc. It displays over 200 preci-
sion miniature tools and tool sets, including
slotted screwdrivers, cross recess drivers,
hex keys, spline drivers, socket and open-

end wrenches, machinists' scribers and pin
vises, and taps, dies, and drills. it is available
for $2.00 from Moody Tools, Inc., 42060
Crompton Avenue, PO Box 230, East Green-
wich, Ri 02818.

MANUFACTURING SERVICES, “Quality
Contract Assembly Services,” is 6 pages, 82
x 11 inches, and lists the subcontract ser-
vices that the Component Assembly Division
of the Stow Manufacturing Co., now offers the
electronics industry. The folder gives informa-
tion of such services as PC-board populating
with wave soldering and touch-up; PC multi-
layer panel and board analysis and repair;
microscopic inspection of sub-miniature cir-
cuits, mechanical repair, mechanical and
electro-mechanical assembily, and cable and
harness manufacturing. The folder is free
from CAD Division, Stow Manufacturing
Co., 1466 Bump Road, Binghamton, NY
13902. R-E
CIRCLE 142 ON FREE INFORMATION CARD

tacing Blue Book, a verltable gotd mine of prac-
tical information on how to build a variety of in-
[ terfaces for your computer.
(o5 Projects include: Connecting VIC to your
[=4 stereo; Pickproof digital lock; Capacitance
= meter; Liquid level sensor, Telephone dialer;
P Voice output; 8K/16K RAM/ROM expansion;
P+ 128K RAM expansion; 8-bit precision DiA; 8-bit
W] A/D converter; MX-80 interface and more.
Written by a cotlege professor in a friendly
and informative style, the Biue Book gives you
[~1 theory of operation, schematics, program
DM iistings, parts list, construction hints and
k_) sources of materials for each one of the 30 pro-
Y jects.
1f you want to get the most out of your VIC
this book is a must. Costls $14.95 (less than
50¢ per project!). Price includes postage.

microsignal oeptm
£.0. BOX 22
MILLWOOD NY 10548

1A 0Z-JIA 0Z-DIA 02
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EQUIPMENT REPORTS

continued from page 119

wave voltage multipliers. Regulators, in-
cluding simple zener regulators; emitter-
follower regulators; simple series-feed-
back regulators, which use op-amps, and
series and shunt regulators are also cov-
ered. The unit wraps up with an explana-
tion of protective circuits and devices.

Unit five is an in-depth look at oscilla-
tors. Included here is a discussion of the
three general classes of oscillators, as
well as a look at the operation of Hartley
and Colpitts oscillators. You are also ex-
posed to crystal, phase-shift, and Wien-
bridge oscillators.

By the end of the unit, you will be
building basic Hartley and Colpitts os-
cillators, as well as modifying the Colpitts
oscillator so it becomes a crystal oscilla-
tor. Finally, you build an op-amp Wien-
bridge oscillator and add an automatic
gain-control circuit to simplify oscillator
adjustment.

Unit six studies digital circuits and
pulse waveforms. In it you will learn
the difference between time-domain and
frequency-domain analysis, as well as
the difference between periodic and
aperidodic waveforms. In addition, you
will be able to identify the sinewave com-
ponents in squarewaves, sawtooth waves,
and triangular waves, and will have an
understanding of such concepts as fre-
quency, period, pulse width, and duty cy-

www americanradiohistorv com

cle. Moving on, the chapter takes you
through an analysis of the effect on wave-
forms of such devices as diode clippers,
clampers, and transistor clippers, and
looks at how square- and sinewaves are
affected by R-C integrators. You will also
learn about the operation of astable,
monostable, and bistable multivibrators.
This unit concludes with an explanation
of the Schmitt trigger, how a 555 timer
can be connected as an astable or mono-
stable multivibrator, a look at how an op-
amp can be made to produce a linear
ramp. and the operation of a transistor
sawtooth generator.

Unit seven introduces you to the princi-
ples of modulation and demodulation. In
it, you study not only FM but also AM
and single-sideband modulation.

To help insure that you remember what
you have learned, the course includes
periodic reviews as well as a final exam-
ination. Further, the experiments are
geared to put the knowledge obtained to
practical use to reinforce what you’ve
learned.

Overall, this is a very good effort. It
will serve as an excellent refresher course
for someone who’s been exposed to this
material in the past, and it will help a
newcomer develop a sound introduction
to basic circuit design and theory. Though
you'll certainly not be able to go out and
repair large mainframe computers or
complex communications transceivers
when you are finished, who knows where
this solid start might lead. R-E
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Replacement Transistors Computer Connectors Ceramic Disc Capacitors
Type Positions| Cat. No_|Each| | For RF, Bypass and & e
ID Card Edge 34 |276-15644.95 Coupling Applications &
ID Card £dge 50 276-1566|4.95 Low C Pkg.
Type Cat. No. | Each | } |carg.Edge Socket 44 |276-1551|2.99 As 39 of 2
2N1305 PNP| 276-2007 | 1.19 1D D-Sub Male 25  [276-1559|4.99 ) : : ) )
gsceer NPN| 2762009 | 79 | | |ID D-Sub Female 25 |276.1565]4.99 | | Moisture:proot coating. Hi-Q design for low loss in
484 276-201 i ' . :
MPS3904 NPN 276-2016 69 golger D-Sub l’\:AaIe 25 §Z6'1547 :2333 pF | Cat. No. |Pkg of 2 uF | Cat. No. |Pkg. of 2
TIP31 NPN| 2762017 99 o P=SliblRemalE 5 6-1548 3. 47 | 272120 | .39 001] 272126 | 39
Hood —  [276-1549/1.99 47 | 272121 | 39 005 272130 | .39
TIP3055 NPN| 276-2020 | 1.59 D-Sub Solder Male 9  [276-1537(1.99 100 | 272123 | 39 01 | 272-131 29
MPS2907 PNP | 276-2023 79 D-Sub Solder Female | 9 [276-1538|2.49 220 | 272-124 | 39 05 | 272134 | .49
MJE34 PNP | 244-2027 1.49 Hood —  |276-1539|1.99 470 | 272-125 39 |1 | 272135 J 49
2N3053 NPN| 276-2030 89 —
76- 7 . A
MPS 8 RNE_gre002 .78 Tantalum Capacitors Miniature PC-Mount
TIP120 NPN| 276-2068 | 1.29 P . \
2N3055 NPN| 2762041 | 1.99 YOG @ otentiometers
MJ2955 PNP| 2762043 | 2.19 St :-d: :’l’z':"g?n i ]
} « Standar i i
2N4124 NPN| 276-2057 59 pacing Yo-Watt, Horizontal-Mount
2N4401 NPN | 276-2058 59 iF WVDC Cat No. Each
MPSA06 NPN| 2762059 | .59 01 a5 R 49 Ohms Cat. No. Each
MPSA13 NPN| 276-2060 .59 0.47 35 272.1433 49 1k 271-333 49
MPSA42 NPN| 276-2061 .69 1.0 35 272.1434 49 10k 271-335 49
MU4891 UJT| 276-2029 99 2 35 275.1435 59 25k 271-336 49
2SD313 NPN| 276-2048 1.79 10 16 272.1436 69 100K 271-338 49
25C945 NPN| 276-2051 79 22 16 272-1437 79 500k 271-339 49
2SC1308 NPN 276-2055 7.95 E .
2N3819 N-FET| 276-2035 | .99 Power Transformers yaWatty Vertical;Mount
MPF 102 N-FET| 2762062 | 99 150VAC Primaries Ohms Cal No. [ Each
1
: Type Volts Current | Cat. No. | Each 500 271-226 59
4000-Series CMOS ICs Mini | 6.3 300 mA | 273-1384 | 2.59 I T o
a . With Pin-Out Mini | 12.0 300 mA | 273-1385 | 2.79 10k 271018 '59
And Specs Mini | 24.0 300 mA | 273-1386 | 2.99 =2 |
| Mini | 12.0CT | 450 mA |273-1365 | 3.59 50k 271-219 59
T ol N =T Mini | 24.0CT | 450 mA | 273-1366 | 3.99 ‘88:: g;‘gg? -gg
P2 oL e Sd. | 63 | 12A |273-050 | 3.79 S Sy e
4001 SR 79 Std. | 12.6CT | 1.2A | 273-1505 | 3.99 g 2~
o 262! 79 Sd. | 25.2 1.2A 273-1480 | 4.39 = -
4013 276-2413 | % H-D | 126CT | 30A 2731511 | 5.99 Micro-Mini Toggle /
proe ore ot 1.49 H-D | 252CT | 20A  |273-1512 | 6.29 Switches P
e e o HD | 180CT | 20A 2731515 699 2
3889 272‘2422 -99 Top quality! Rated 3 amps at 125
6 276-24 99 | . VAC. Body: '/ax5/1ex3/16" Mount-
. . 1/4'W3tt, 5% Resistors ing hole: 3/8" Solder lugs.
TTL Digital ICs
With Pin-Out and Specs 39¢ Rkgjolis Type gat Na. Foc
— £ i SPST 275-624 1.49
Type Cat. No. Each Ohms Cat No Ohms Cat. No. | SPDT 275-625 1.59
7400 276-1801 59 10 271-1301 10k 271-1335 DPDT 275-626 1.89
7404 276-1802 79 100 271-1311 15k 271-1337
150 2711312 22k 271-1339 .
7408 276-1822 79 e et (i e Flatted-Lever Switches
;333 g;g:ggg 119 270 2711314 | | 33k 2711341 | :
- 29 330 271-1315 47k 271-1342
q e 470 271-1317 68k 271-1345 Rated 6 amps at 125VAC. Body:
Operational Amplifiers &% | arrazr || ook | 2711387 | | Slex7liex Ua” Require ‘/a” mount-
il 1.8k 271-1324 220k 271-1350 ing holes.
Type Cal o = 2.2k 271-1325 470k 271-1354 - S
741 (Single)| 276-007 = 3 3k 271-1328 1 meg 271-1356 Type Cat. No. | Each j
MC1458 (Dual) | 276-038 99 47k S 10meg | 271-1365 SPDT 275-635 l 239 |
LM324 (Quad)| 2761711 1.29 6.8k 271533 = - DPDT 275-636 269 |
TLOB2 (Dual)| 276-1715 1.89 DPDT Momentary. S . .
y. Same size and rating as
TL084C (Quad)| 276-171a 2.99 . . ] g
Fisone (Quady| 2761713 5 Learn All About Robotics! gt_;ngé7w1th spring return to center-off posngoang.
LM339 (Quad)| 2761712 149 0 50 000 0 g s e R L kit
Voltage Reaulator ICs NEW! 295 Semiconductor Reference
g g : . Guide 349 -
Type Adjustable [ cat. No [ Each I ) Semiconductor
LM723 | 0to 40 VDC [ 2761740 | 89 Z“r:'i”n '2\‘/‘;:;%‘;‘," ::Suawég' 1984 Edition. Exclusive cross- erence Gude
’ d substituti -
Ly | rzesivoe | eerrre | om |} R8T ook tner T e
- T everything from single- their low-cost Radio Shack
Type Fixed Output Cat No. | Each loop ysyslegms to comaex equivalents. Also provides de-
7805 +5VDC 276-1770 | 1.59 robots used in industry. tailed data on Radio Shack ICs,
ro TloNEe 2761771 | 159 1] Learn how electronics can Soutesss Heloi repiseomont z
2815 o 18 Ul AR || ) control machines and in- tips, t00. llustrated. Over 200 e}
7905 ~5VDC 2761773 | 1.59 crease productivity. pages, e
| 7912 -12voC 276-1774 | 159 | | 62-1387 ......... 2.95 276-4007 . 3.49 l'gn
@
® g
OVER 8800 LOCATIONS WORLDWIDE a Io ae A DIVISION OF TANDY CORPORATION gé
@
Prices apply at participating Radio Shack stores and dealers 125
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Subscribe Today!

B IF YOU'RE THE KIND OF READER
that doesn't want to wait, you can order
your next copy of Special Projects now.
Special Projects is crammed full of
electronic projects that you won't be
able to wait to build for yourself. You can
expect top-notch digital projects, fun-to-
play electronic games, valuable add-on
computer projects, BCB and shortwave
receivers, photographic/darkroom
gadgets, devices to improve your car’s
performance, test equipment ideas, and
more in every jam-packed issue of
Special Projects.

® TO HELP YOU TO BE SURE that
you don't miss any future issues of
Special Projects—SUBSCRIPTIONS
ARE NOW AVAILABLE!

B YOU CAN HAVE THE NEXT FOUR
ISSUES of Special Projects delivered
directly to your home for only $9.00. We
pay the postage. If you want the next
eight issues, you can even save a dollar
off the newsstand price. Get eight issues
for $17.00.

$14.00.
O Send me

omm—m————e

Send me the next eight issues of Special Projects for $17.00: Starting
with #9. Postage is free in U.S. For Canada add $6.00. Foreign add

—__ copies of Special Projects #9
at $2.25 plus $1.00 postage and handling for US, Canada and Mexico.
U.S. funds only. All other countries add $2.00.

Charter Member
Subscriber!

Get every issue!

SUBSCRIBE
TODAY!

Use the order
form below.

W EVERY ISSUE OF SPECIAL PRO-
JECTS will continue to contain a variety
of construction articles to suit every
taste. In addition, feature articles on
electronics fundamentals, test equip-
ment and tools will round out each issue.
Of course, we will continue to provide
new product and literature listings to
keep you up to date on the latest de-
velopments in electronic technology.

B GET IN ON THE ACTION! Order
your next issue of Special Projects to-
day. Use the convenient order coupon
below.

CASH WITH ORDER ONLY RE 11-83
Allow 6-8 weeks for the first issue to arrive.

i Detach and mail today to:
Spe_c.al SPECIAL PROJECTS
Projects SUBSCRIPTION DEPT.

200 PARK AVE. SOUTH

SUBSCRIPTION n~ew YORK, Ny, 10003 Please print
O twantto be sure | don'tmiss any issues. Send me the next fourissues
of Special Projects for $9.00: starting with #9. Postage is free in U.S. (Name)
For Canada add $3.00. Foreign add $7.00.
O twant to be sure | don't miss any issues and want to save $1.00 too.

(Street Address)

(City)
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UNENCODED & ASCII ENCODED KEYBOARDS

; : RAOANEER RO o 3l Y B o Y 3 E -
S CETTTLE s aaa N S P8 05 0 0 6B A I 0 I O L I s
CARNNARARANNMERS aox KaK HEOEaNNOaDG S =1
T Trrr " P o T8 S E e d o R =
= 2 A 0 .

71-KEY UNENCODED CHERRY KEYBOARD

e Unencoded e Cursor keypad e SPST mechanical keyswitches

73-KEY UNENCODED CHERRY KEYBOARD

® 74150-154 matrix encoder/decoder e 15/30 card-edge connector s 14-Key numeric keypad ¢ SPST mechanical keyswitches ¢ Two
¢ Color: Main and numeric keyboard-orange, Cursor keypad - yellow 22.pin strip socket connectors e Color: white e Size: 15%2"L X
* Size: 18"L x 6% "W x 1% "H e Fits DTE-20 enclosure 6% "W x 12 “"H e Fits DTE-20 enclosure
Part No. KB4700 . . ... .. (107 available) . . . .. .. $21.95 Part No. KB6300 ... .. .. (250 available) . . . . . .. $19.95
7] [ G 3 1 e o) =~ [~ AEE ;-;u"‘“‘ ¢ &} 4+ 9 & ]
bR O 8 ER R I * 3 i w su’. B * ' ..
xfch - felnimng- @ = i N U r o A 4
87-KEY UNENCODED KEYBOARD 99-KEY UNENCODED CHERRY KEYBOARD
* 14-Key numeric keypad ¢ Cursor keys ® SPST mechanical keyswit- o Numeric keypad ¢ Cursor keypad ¢ SPST mechanical keyswitches
ches ¢ 40-pin header connector ¢ Color: Main & numeric keyboard - e Two 22-pin strip socket connectors e Color: Main and numeric
white, Cursor and function keys - brown ¢ Size: 16%2"L x 6"W X -white, Cursor and function keys - grey ¢ Size: 19%"L x 6%"W X
1% "H e Fits DTE-20 enclosure 1%,"H e Fits DTE-22 enclosure
Part No. KB9610 . ... ... (130 available) . . . . . .. $23.95 Part No. KB6001 ... ... (160 available) . . . . . ..$26.95
1 Y- -S-%-T- REBBBBEBAEANLCES S
b IBHRABDEEEBEE BRae i ~BOPWHENA BT E v QU 1 F6R2F »m:f e
‘~_Qm,»,,urnr‘:";;.:*t 3o " e gadaanne i HEBE BEE

103-KEY UNENCODED CHERRY KEYBOARD

¢ Numeric keypad ¢ Cursor keypad ¢ SPST mechanical keyswitches

60-KEY ASCIl CHERRY- KEYBOARD

¢ 40-pin header connector e Color: Main and numeric keyboard e Cursor keypad * SPST mechanical keyswitches e 20-pin header
-white, Cursor and function keys - grey e Size: 19%,"L X 5%"W Xx connector ¢ Color: Main keyboard - orange, Cursor keypad - yellow
1%2"H o Fits DTE-22 enclosure o Size: 15% "L x 4%2"W x 2%s"H e Fits DTE-20 enclosure
Part No. KB7000 . ... ... (707 available) . . . . . .. $29.95 Part No. KB2301 ... .. .. (107 available) . . . .. .. $24.95
g ASCII
71-KEY CHERRY KEYBOARD
thR‘ YU"‘&'L ——— :- a 5
=l CF E5 12 I 2 R B2 P N z L 2 I 3
'3 2 3 X I 5 - i
- ~ 77-KEY ASCIl KEYTRONICS KEYBOARD
* 11-Key numeric keypad ¢ Cursor keypad e SPST mechanical ¢ 13-Key numeric keypad ¢ Mechanical keyswitches e 26-pin header
keyswitches ¢ 15/30 card-edge connector ¢ Color: Main keyboard - connector e Color: Main and numeric keyboard - black, Cursor - grey
white, Cursor keypad - off-white ¢ Size: 18"L x 7% "W x 1¥2 "H ® Size: 177L x 6"W X 1% "H ¢ Fits DTE-20 enclosure
Part No. KB1801 . ... ... (525 available) . . .. ... $29.95 Part No. KB1003 ..... .. (135 available) . . ... .. $34.95
& EL-. ok 4 . =~ al \ =
Vnﬂ‘!"r-‘i'.' ‘-'-9-1 N - BaSARSNNOANENENGs DL BB
ol ® 7§ L e & k3 . = Y % £ CX £X £ % sFefs EY £
=.-!A - & i s 4 &g ! - CAgsRoGr QuPull N3 BEE S8
- 2 e w AW S 1 e JigsJOgvRaENguY ¥ v 2 £ -7
. - . s . yon
87-KEY ASCIl KEYBOARD - Eattoma Reasigents Add 67 % Saies Ty Sond 8100 Postaps for your 87-KEY ASCIlI KEYBOARD
Shlppln — Add 5% plus $1.50 Insurance FREE 1984 JAMECOQ CATALOG
o Manufactured by Cherry ¢ SPST switches SondS .S.E. for Monthly Sales Fiyer! Prices Subject to Change ¢ Manufactured by Cherry . SPST switches
® 26-pin header connector ® Color: Main and e e, ¢ 40-pin header connector ¢ Color: Main and pd
numeric keypad - grey, Cursor keypad - white mec 0 m numeric keypad - orange, Cursor keypad <<3
e Size: 19"L x 6% "W x 1% "H e Fits ELECTRONICS -yellow e Size: 18"L x 6% "W x 1%2"H m
DTE-20 enclosure ® Fits DTE-20 enclosure 2
: 1355 SHOREWAY ROAD, BELMONT, CA 94002 . ‘ o]
\Part No. KB3300. (530 avail.). $39.95 | 11,53 phone Orders Welcome (415) 592.8097 Telex: 176043 | Part No. KB8700.(192 avail). $29.95 / m
©
®
@
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———— MICROPROCESSOR CHIPS

OYNAMIC RAMS
Piny

DT1050 — Applications: Teaching alds,

SNTAOON 14 swraron 14 29 | sN7atsN 16 59 [ Pamhe.  +epins Fum;nn Part o
SN7401N 14 SN747IN 14 35 | SNTAISTM 18 .59 Torie W@ = el (390m — appilances, ciocks, automotlve, telecommunica-
::;:gg: :: ::;:;;: :; 32 g»;ueoN 16 gg ”8255’" 4 MPUw/gJock 027 16 4006x1 350"5") ‘249 | tions, language translations, etc.
y NTAIGIN 16 MCS65028 40 MPU w/Ciock at 3MHZ . X x1 { 9
S I AT | ratoinEiie T MGSssoze [N MMEU T Clock st aMAe) “1168-2 16,3841 {150n5) 1.69-8/14. The OT1050 is a standard OIGITALKER kit encoded with 137 separate
4116N-3 16 16.384x1 (200ns) 189-8/12 and useful words, 2 tones, and 5 different slience durations. The
SN7405N 14 SN7479N 14 495 | SN74183N 16 69 INSBOISN-6 40 MPU—8-bit (BMHz) ... 4116N-5 16 1 3s4x1 250ns} 149-8/10 q . i
SN7406N 14 SN74B0N 1 .8 391 40 CPU—S I.cmna-hllﬂ?Bms‘ﬂam). $164N150 16 65.536x1 (150ns) 6.95 - 8/49 words and tones have been assigned discrete addresses, making it
Sl Uy ooy e yas | Swpmodh 189 f INSDAON-6 4D CPU (256 byfes 164N-200 16 852361 (200ne) $30:8ia | possibie 10 output singie words or words concatenated into phrases
iR i U SN74165N 16 .69 INSB07ON 40 cvu 64 bytes RA ) MM5261 18 1024x1 (300ns) 29-8/1. or even senlences. The “volce” output of the OT1050 Is a highly in-
a0 Ta SNrdgs ‘2 2 2:;::3?: :: 232 Duseornl I [Chulipastivi interpreter . .29 MM5262 22 2048x1 (38503} . RrRR teitigible male volce. Female and children's volces can be synthesiz-
SN7A10N 14 SNT486N 14 .35 SNTATTON 16 1.29 8086 40 CPU '16-bil SMHz 2 W?%g ;; : gg:: 5%23 ;‘1':)41096 .4, Zﬂ'c.'s":"i,"f.?.”,‘:'.;'] ] "R
SN74TIN 14 SN7489N 16 2.25 SN74172N 24 495 8088 40 CPU 8/16-bit 29. MM5290-2 16 16.384x1 {150ns) 1.89-8/14 ’
SNTA12N 14 SNT40ON 14 30 | SNZAITAN 16 68 b5 P mgg BAN 10 ort Timer 6 MM3290.3 16 16,3841 (200ns) 169-8/12 The DT1050 consists of a Speech Professor Chip, MMS54104 (40-pin)
SNT4SIN 14 SN7491N 14 79 | SNP4ITAN 16 69 MM5230-4 16 16.384x] (250ns) 14-8/10. and two (2) Spesch ROMs MM52164SSR1 and MM 52164SSR2 (24-pin)
SN7A1N 14 SNTA9N 14 39 | SNZA17SN 16 69 280, zauA zsua 28000 ssmss MM52083 16 B192x1 {200ns] along with a Master Word Yist and a recommendad schematic
SNZ4IBN 14 SN74U3M 14 .30 | SN74176N 14 69 el [ TIM'&"PIW’ STATII‘ RAMS diagram on the application sheet.
SNLEITHIENS SN74AN 14 B9 | SNTAIZIN 14 69 G0OART 4D Dol Asynchronous Rec./Trans 1095 | 310) BN s +4 | DT1050 Digitatker™ ... ... .. $34.95 ea.
SNT420N 14 SN7A95N 14 49 | SNTAIZIN 16 149 B0-DMA 40 Diect Memory Access Circult . 2102 16 1026x1 (35005 B
SNT421N SN7496N 16 .49 | SN74180N 14 .69 0-F10 40 Parallel 1/0 tnterface Controller . 51102 16 10501 {12008 LB it ]
SN7422N 14 SN7AIN 16 3.25 SN7A181N 24 1.95 Bw‘)g:gﬁ :3 g"‘lljg‘{’cfag?,“;“ 8onded} : 2111 18 256xd  {450ns) 8111 2 DT1057 — Expands the DT1050 vocabulary
NT42IN 16 4100N 1 1ai acks ) i
SN7423 SNT4100N 24 195 | SNP41B2N 16 1.19 S0 4 ol S 1 a1 16 286ad (35005 MO . from 137 to over 260 words. Incl. 2 ROMs and specs.
SNT425N 14 SN74104N 14 1.19 SN74184N 16 2.49 20.510/0 40 Senal 1/0 H 114 18 1024x4  (450ns 1.49-8/9.
SN7426N 14 SNTA10N 14 119 | SNZAYEEN 16 2.49 A 49 CPU MKIBBON-(730C-1) 4biz .8 g 18 o @eaie 195oegs | DT1057
SHTa2TN 14 SNZAI0TN 14 29 | SNTAI9ON 16 .69 0A-CTC 28 Counter Timer Circ gos | St 18 10zea mﬂih 3 8/14.
SN74ZBN 14 SNZ4100N 96 39 | SNTAI9IN 16 69 ORONT 30 Do Rapnenrandue hee /Trans. 27 18 d09x1 (7009 i * Evatuation
SN7430N SNTAT16N SNTAIG2N 16 69 BOROMA 4D DrectHemony Access Ol 5148 18 1034 (70ne) i Xits
7432N N7 - arallet 1/0 intertace Controller .
Ny R s B0110/0 49 S 10 (1408 nd CB ondd) Loty RS (e 3 part o, Pins_ Function_ . P
SN7438N SN74123N SN74195N 16 69 BOA-510/1 40 SQ"ﬂ”"’(m“ss ! MMS257 1B 4096x)  (450ns) 4044 4 70457 28 CMOS Prcision Timer 14.95
g 04-510/2 4G Seral (/0 (Lacks SYN 1 . .
SNT4ON SN74125N SN7496N 14 89 TR i L + R L 9| osstves 28 Swopwaten Chip, XTL 19.95
SN7440N SN74126N SNZHI9TN 14 89 B 40 CPU(NKIBBON-6) BMkT X UME116LP-4 24 2048K8  (300ms) L.P.GMOS o 7osce 40 3% Digit AZD{LD Diive) 9.95
SN7441N SN74132N SN7A198N 24 1.19 B0B-CTC 28 Counler Timer Circul 1 B o FED2030 3% Digi LCD Display tor 7106 8 7116 19.95
HME264P-15 28 819248 (150ns] CMOS 3. 4
SNT442N SN74136N SN74109N 24 1.19 08-F10 40 Paraliel |/o InIev(ace Contraller .12 7489 16 16x4 50ns) 3101 7106EV/Kit" 40 IC. Circun Board, Dispiay .95
SNT443N SN24141N SNZ4Z2IN 16 119 o [P eamenten L i 740920 22 2564 (25005 TIO7CPL 40 3% Digtl A/D{LED Drive) 11.85
SN7444N SNT4142K8 SN7425IN 16 .79 28030 a0 SenaICommoCommllv 740921 18 2564 (25005} CMOS TI07EV/KI" 40 IC, Circus Boaro, Display 295
SN7445N SN74143N swra2zen 20 249 | 78036 40 Counter/Timer & Paralel /O Unit 29.93 | Tacoss 13 iosenl (sbgms gmggggg‘}g; TUGCPL 4D 3% DigtA/DLED Dis. HLD. 16.85
SNT448N SN74144K SN74279N 18 .79 GBDU/GBUUU SERIES 748189 16 16x4 35083 93405 72011US Low Bartery Vot Indicator 2.25
SNT447N SN74145N svra2sn 16 199 | wossoo 40 o - B o Gontanl 7205/PG 24 CMOS LED Stopwach/Timer 1295
SN7448N SN74147N SN74288N 16 2.95 MCB802CP 40 MPU with clock and RAI 7 745206 16 2561 (60ns)3alt 5 | 7205EV/Kt" 24 Stopwaich Chip, XTL 14.95
SN7450N SN74148N SN74285N 16 295 MCB809E 40 CPU (1MHz) External (ankmq) 14 745269 16 16x4  (35n5) 3101 5 | 720600PE 16 Tone Generalor 495
SN7451N SN74150N SN74365N 16 55 MCB821 40 Peripheral inter, Adapt (MC6820) .2 82510 16 1024x1  (50ns)0.C. 193415) .95 7206CEV/Kit* 16 Tone Generator Chep, XTL
SN7453N SN74151N SN74366N 16 55 MC6828 24 Priocity Interrupt Coniroller . 15 82825 16 16x4  {50ns}0,C. (745289 5 T20TAIPQ 14 Osciator Controtier
SN7454N SN74152N SN74367N 16 55 ”ggggg“ g: ;22:;‘2;:,“‘;2’3&[&52:23":) gv PROMS / EPROMS T2078EV/KH" 14 Freq. Counier Chip. XTL
SNTASON SH741530 Sn74368M 16 55 ¥ uleasy 24 Sylcnmnous Sonat Dala Adapter 5,75 | sraoh I e [ 4990 TN9P6 24 dFunc CMOS Stopwalch CKT
SNT460N SNTA154N swson 16 0o | NEERRS 34 0 Do) g o8 u e (s 95 | 7215v/Kn 24 4 Func Stopwaton Chip. XTL
SK7470N SNTAISSN SN72393N 14 1.49 MC6862 24 2400bps Modula 12 TMS2516 24 20488 (33005 3716 8 R 28 8Digit Univ. Counter C.A.
06830 16 Quad I-slate uus uans |(MCBT26) 2. T 2 g Y 7216011 28 8Digit Fraq. Countsr C A
o 2 M$2532 24 4096x8 {450ns) NMC2532 .6.95 o
7408192 7 MCOROULE B4 WPU I6 81 (B 49 IMS2364 28 8192%8 (430ns noe § 72r60P 28 80t Freg, Counter C.C
7415193 7 0080P. 40 CaneslPurnose . Adapier 9 TMS2716 24 2048x8 (450ns) 3 voltage ggs | 72170 28 4Digt LED Up/Down Counter C.A,
MC6B652P2 40 Mult. Protocol Controll 4
5 ult. Protocol Gomm. Controller. .2 716 24 20488 (4505} 495 | r217m01 28 4 Dight LED Up/Down Counter G C.
6 MCB8661P8 28 Enhanced Prog. Comm Int. 9 27161 24 20488 {35005 59 72281PL 40 1C04% Dy
" . gt Ug Counler ORI
7 MCMBB764 24 64K EPROM {450ns) 2 571605 24 20488 (55008 Ag
B SY6522 40 Penpheral Inter, Adapier 795 2 4096x8 (4500 5 7206AL 40 8(ugit Ui, Counier
Y i BUBUA SERIES 2732A3 24 4096e8 (300ns) 21V 7. 7276AEV/K” 40 5 Funchon Counter Chip, XTL
INSB080A 205 | 273284 24 4006x8 (450ns)21V 6 T
12 1.0 w 5501 a0 s ncnrom«s Da|a |memce(smc) 14 9; 27320-4 24 4096x8  (550ns) 25V 5. 130009 1983 INTERSIL Data Book uasee
13 170 154 4D 170 Byle RAM IB.BI I/ 1395 | 27560A 24 1024x8 (430ms) 2.
A 20 1. m 2006 20 Octal Flln Flop Trl State (74C374) .2 4 764-4 28 B192¢8 (450 (X
2 745245 20 1.4 P3212 24 8.0 Inpul/utput (745412 2 764-3 8 8192x8 (300ns! 14 59 K 74HC251 &
3 7 T4Lsr 16 1.0 Deasta 24 Prionity Interrupt Control MCMBB764 24 8192x8 (450ns, 2. 5 3 74HC253 b
5 E 745248 18 1 OPB216 16 Bi-Oiractianal Bus Drves /28 78 15.384x8 (450ns) 128K EPROM : 7 It 8
] A 7415249 16 1.09 0P8224 16 Clock Generator/Driver 745188 16 32x8 ROM O C (6330-1 ia 5 9 o
2 E 745281 16 226 16 Bus Driver 745287 16 2564 PRO 1 8 2.4 b
3 58 7415253 16 5 08228 28 System Cont./Bus Driver Lusm) 4 745288 16 328 PROM 1 5 8 a
0 : 7aLS257 16 .3 P8238 28 System Controlar {745438) 449 | 748471 20 256x8  PROM 5. 5 8 95
38 745258 16 Noo243 24 10 Expancer for 44 Series 395 | 745472 20 51248 PROM : i il b
9 TALS260 W 5 INS8245 18 16-Key K:yboird Encoder (74C922) .4 49 | 745473 20 512x8  PROM 4 & 1.2 39
1 TLs2eE 14 B INS8246 20 20-Key Keyboard Encoder (74C923) 4.95 | 745474 24 5128 PROM 4 5 1.2 1
3 B 2405273 20 1.4 INS8247 28 unsnlaywuuummcgu 89 745570 16 512xd  PROM 2. 5 12 ‘4
54 -9 745279 18 INSB243 28 Display Controller (74€912) 95 | 748571 16 5124 PROM 2 7 12 3
5 d 7405283 16 (68 INSE250N 40 Asyn. Comm Element 095 | 745572 1810248 PROM 4. p 2 3
6 745200 148 0P8251 28 Prog. Comm. 1/0 (USART) 49 | 745573 18 1024xé  PROM 4 7 16 3
Y 74L5203 14 .79 0P8253 24 Prog. Interval Timer 9 2523 16 32x8  PROM 2. 7 9 i
58 7415298 16 B DP8255 40 Prog. Peripheral 1/0 (PPI) 4 25115 24 512x8  PROM 9 7 5 5
50 & 7415352 16 1.2 P8257 40 Prog. DMA Conlre 9 25123 16 328 PROM 2 7 13 X
A o 7415353 16 1.2 DPB259 28 Prog. Interrupt Control g 25126 16 2%x4  PROM G, 2, P 13 3
2 & 74L5365 18 .4 275 40 Prog’ CRT Controlier g 25129 16 256:4  PROMT F ¥ K 5
3 68 745365 16 .4 DPB273 40 Prog. Keyboard/ Drsplay Intertaca g 25130 16 S512x4  PROM O 3 1.5 10 2
A & 7415367 16 4 DPB30I 20 8-Bit Tn-Stats Bi-Direchonal Trans. 251 18 2048k PROMT. 9. 5 2.9 x
5 11 7415368 16 A 0PA304 20 8-bi Bl-Directional Receiver MB7SIBON 24 1024x8 PROM O 9. 7 19 5
68 1 7415373 20 128 DPE3Q7 0 §-bit BI-Directional Receiver MB7S181N 24 1024xB PROM T .98 7 19 8
69 11 7415374 20 128 DPB30B 20 B.bi Bi-Directiona) Receiver M87S184N 13 204Bx4 PROMO.C (825184) .9 7 1g 5
¢ 1.4 748375 16 6 0P8310 20 Oclaf Laiched Peripherai Driver 4 18 2048x4 PROM TS (825185 .9, b 1.9 7
g ;:t ‘g :: ‘-j DP8311 20 Octal Latcned Peripherai Driver 4 24 2048x4 ;: MOC (828190) .14 P 19
69 | 7415399 185 14 0ISK CDNTROLLERS 24 20488 PROMTS (825191) 1 19 24
2.95 748670 16 1.4 msnn -1 40 Single De 16.95 DATA ACQUISITION 108
83 | BiLsss 20 e £0179 @ -mqla/Duﬂl gens«y (inv.) 2395 [ octo Mostek DC/DC Canver! 5V 10 -9V
741590 89 1 8ISy 20 14 s Single/Double Density (True) 2895 | MCatroe 18 Flapoy Dsk Read AMP Sysiem
DI795 40 Dual Density/Sie Select (Inv.). . .28'95 | MC1408L7 16 7-0if D/A Converter (DACOBO7LGN r- T e
74500 g 74S/PROMS* 745243 249 FD1797 40 Dual Density/Side Selaci True 29.95 | MC1408L8 18 8-bit D/A Canverter {DACOBOBLCN} fantNo.  *“Pine Functlan e———
74502 k) 745248 249 SPECIAL FUNCTION AL 20Nt o :jggg:z:x;i R PALIOHE 20 Octal 10-Input AND-DR Gate Array High Gutput)
74503 W 35 | 7ast1a 14 55 | 745251 16 119 | DS0025CN B Dual MOS Clock Drver (SMZ) 10 b D/A Comvarte (0-78% in ) PALIZHG 20 Hex 12-Input AND-OR Gate Arcay (High Output)
74504 W 45 745133 16 45 745253 16 119 0S0026CN 8 Dual MOS Clock Driver (5MZ) 28 8-b1 A/D Converter (8-Ch Mult) ) PAL{4HA 20 Quad 14-input AND-OR Gate Arcay {High Output)
74505 4 45 | pas1ze 16 745257 15 119 | INS265( 28 Communication Chy 40 8.bitA/D Converter (16:Ch Multi ) 9. PALIOLE 20 Octal 10-Input AND: OR-lnver! Gale Array {Low Output)
74508 39 745135 16 745258 16 119 MMSB167AN 24  Microprocassor Real Tume Clack 24 10-bit 074 Conv Micrn Comp. {0. 05%) PALI2L6 20 Hex 12-tnpul AND-OR-invert Gate Array (Low Output)
74500 14 39 745136 14 745260 14 1.9 E‘&ﬁg&“" :g :‘m c"("“.‘f""",&'!‘:ﬁ'."ﬁh 20 ¢0-bit D7A Conw, Micro. Comp. {0 20%) 6. PAL14L4 20  Ouad 14-Input AND-OR-Invert Gate Array (Low Guipul)
74s10 w35 745138 16 745280 14 1.95 e Dimet LED Drtoe 0 Joqa;ain/aicon 0ioain PALIGL8 20  Octal t6-lnput AND-OR-lnver Gate Array
7811 W 35 | 74st3e 16 765287 16 105 || COP4O2MN 40 Microprocessor w/64-dig1 RAM, 18 1290 07A Conv. (0,200 L PALIGRS 20 Octal 16 Input Register AN OR Gate Ariay
74515 % 745140 14 745288° 16 1.95 & Direct LED Drive w/N Buss [nt, €onstant Curent Source PALIGR6 20 Hex 16-Input Register ANC-OR Gate Array
74520 W 35 | 748151 16 7573 20 243 | COPION 20 Sz-seqUACHuor Onv. G0inpig.) g }‘”""'@;"’“ Tiarsducer . PALIGR4 20 Ouad 16-tnput Rnglsm AND O Gale Array 795
74522 " a5 74 16 icroprocessoy Sequencer Lm3ggH Ret. (Spnm/ *)
S | o B o 2 | Mws3bseST B _Prog. Oscilator/Diaer (100H2) AY510198 40 30K Baed Uan (TR160%) [30012 1982 .. $5.95]
74532 14 45 745158 7454717 20 58§ ;:gggt'l ;E : H
S oh s | 8 UALITY COMPONENTS AT s
7540 W 39 | 725174 75473 20 495 0 24
74851 4 35 | 7asi7s 745474° 24 495 20 24
I A AFFORDABLE PRICES! o
74565 16 39 | 748194 745570° 16 2.95 b " w5
7474 & 55 | 745195 745571° 16 2.95 Y
;:ggg :2 z.;z ;:g;ig 745572 18 495 LOW PROFILE SOLDERTAIL 28 8
745573 18 495 810
745112 16 55 748241 745940 20 2.49 (AINSOCKETS STANDARD (TIN) 8 89
745113 W 55 745242 748041 20 7.49 19 10.99 100-up 19 10-99 100-up B 14
- 2 4y
CA3010H 135 CA—LINEAR CA3130E I :',: e i B i LP 14 pin ST 29 21 5 e
CA3039H 135 [ CAI0EIN 16 CAJ140E 16 gin 1P w ‘9 18 :: ’:" :} s = 2 16 %0
CAJMEN 14 1.35 | CA308N 1 ‘9 CAJ160H 18 pin LP % 2 2 olpateT a5 .is ol . 746135 16 139 §0Ca7 166
CAISIN 14 295 | CA30B3N 149 | CAlt62E 1 20 oin 1P H o7 = 4 - 43 41
CAJ060N 16 2.95 CA3086N 69 CAJ183E 16 22 pin LP & ot B 24 pin ST 49 46 43 TLO7ICP B LM72N 14§
CA30BSE 14 1.9 | CA3089N 169 | CAMOIN 14 58 Kb o 3 . 28]pials) -89 3 63 TLO72CP LM733N 14 100
CA080E 8 89 | ca0seN veo | casoon 14 395 24 o Lp 40 3 2 40 pin 5T g8 35 89 Imucu LMmI LHTIOK 14 195
BAEEG o~ A » WIRE WRAP SOCKETS | [oeer d 380112 : LM721CN B 35
4000 2 C04098 ves It 1 o : TL082CP . LM340T-15 d EM7ATN 14 69
Coa001 2 €04506 RCN Tl AN — R Rt (GOLD) LEVEL #3 TLOBACN X e (M748N 8 59
G 1t 3 o i SOLDERTAIL (6OLD) o uw o f o bl (A ok
Chinoel L d o530 18 129 STANDA QCDCT ) 45 42 LM304H . LFISSN 8 LMiagsN 14 89
ks 5 CD4043 96 .79 CH4511 16 1.19 18 10-89 100-up : pin 85 -62 59 LM305H LFI56N 8 LM14BON 14 B9
cosiopel s COMD44 16 .79 CO4512 16 1.19 8 oin 56 o 7 = ST ; pin WW 65 -62 -59 LM307CH LMITON 14 LM1496N 14 135
oAt 14 9 | COW046 16 119 | coeste 26 249 M g sg " 3 I S{plngww, {3 65) el LM30BCN LMIZIN - 14 LMIBOON 16 249
: C040S7 14 120 | CDASIS 24 2.49 : Tepinlww, -89 -85 19 LM309K . LMI7TTN 14 LMIB7IN 18 295
CD4012 14 2 4048 15 59 04516 15 119 :: v:n ig a7 A3 L)l 20 pin WW 1.08 1.05 99 LM3TOCH . (M38ON 14 LMIS7ON 18 325
Co40 14 39 | enggeg 15 .38 | CO4SI8 16 119 o 53, 25) 47 | 2eww 119 115 LM31IEN LM3BIN 14 LMI877N-9 14 249
D414 16 119 24 pin 56 69 .65 61 paww .28 123 118
So401s 16 g9 | C0d0%0 16 38 | coasta 16 5 N pgpngg B 6 12 : LM312H X LM3B2N 14 LMIBBIN 18 225
Cowo1s. 14 ag | Cosost 16 99 | cosszo 16 119 N 5 licg Y o8 i ;: BRlWW LS 30 1.45 LM3n7T LM3BN 14 LM1B96N 14 2.95
» Coarr 18 e CD4052 16 99 C04526 16 149 0 pin SG R e 58, ww o ﬂ:" W :»“5 L33 1.89 LM317K LM3E6N-3 8 LM2002T 195
&} Cos01 16 g9 | G003 16 99 | CD4S28 16 149 : P E L} gz (- L LM31BCN 195 | TL4%aCN 16 LM3TBIN 16 159
CDA0S6 16 295 | CDAS29 16 169 LM31GN 95 | Tiagecr 8 1. (M30ON 14 59
= €D4019 16 59 $10.00 Minlmum Order — U.S. Funds Only Spec Sheets — 30¢ each
b Cos0z0 16 119 | CDI0S9 24 78S | opasa3 16 195 W Gaiiornia Residents Add 6Y: % Sales Tax Send $1.00 Postage for your LMI0K5 135 | NESSIV 8 295 tM3305CH) HERRINS
C04060 16 1.49 | CDaS62 4 695 o UM320K-12 1.35 | NES4aN 14 2.95 LM3SON B 99
@) chav2t 16 599 | dille 0 o | Coases 18 139 Shipping — Add 5% plus $1.50 Insurance FREE 1984 JAMECO CATALOG LM320K-15 135 | NESSOA 14 195 LMIBSTAN 18 295
C04022 16 1.19 Send S.A.S.E. for Monthly Sales Flyer! Prices Subject to Change i
[t o0es 14 29 | CDIBB 14 39 | coasa3 16 248 end 5.A.S.E. y yer! 9 LM3201-5 89 | NEsssY 8 35 LM39ISN 18 295
s Chiost 14 g | COAOB3 14 2 | CDasB4 14 69 LM320T-12 89 | LMSSEN 14 69 LM3916N 18 2.95
(5 Coioss 14 23 | COAOTO w38 | cOeT23 16 119 Mail Order Electronics - Worldwide LM320T-15 8 | NESGAN 16 295 RCATIBN 14 1.25
CD4071 14 29 CD4724 16 119 LM323K 5.95 LM585N 14 119 RC415INB 8 1.95
w COA026 16 249 1 Coyzp 14 29 | MCHAa0s 16 1395 - ® (M32N W4 59 | LMSGECH B 149 | RCAIATK 4.9
d e e | ooam w m | Mcuao 6 139 MasterCard M337T 195 | M6V 8 99 | NESs2 B 249
L coi03e 16 129 | CDOTS 14 29 | MCMa1t 24 11.95 LM336K 695 | NESTON 18 3.95 NESSI B 1,69
CDeO76 16 119 | MC14412 16 13.95 LM339N 14 69 | LM703CK 8 1.19 ICL803BB 14 3.95
Co4030 14 39
2 CDio3 24 249 | COMT8 a8 | MClstg 16 795 LM340K-5 135 | (M70SN 14 4g LM1308ON 8 1.19
la) - CD4081 14 .20 | MC14433 24 13.95 LM3a0k-12 135 | LM7ION 14 69 LM13600N 16 1.19
< cn:gilﬁu In‘camh;;»e coiaser e Moot Il Gevissetae! Bits 1355 SHOREWAY ROAD, BELMONT, CA 94002 (M0k1s 138 LM 14 7 MORE AVAILABLE
o Soama_ e s Mo 1119 g PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043} 30003 1982 Nat.Linear Data Book [se20gs ) $11.95
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COMPUTER-PERIPHERAL SWITCHERS
Connact any numbar of peripherals to a single 1/0 port — use a single printer fo sup-
oM sveral microcomputers — use two or mors priaters to suppert 8 singie
microcomputer — access 8 modem Jrom any of several microcomputers — Ideal for
demonsirating or comparing equipment, The Seiecto-Swilchas are designed 1o
shiminate the unnecessary plugging & unpiugging of cadles which connect prnters,
terminals, or modems 10 various compulers, By using a Selecto-Switch, you achieve
mare atficient system operalion, better utihzation of peripherals & computer parts
eliminate redundant hardware & reduce service cails. 5 yr. timited warranty on all
Selecto-Switches, No power required. Size {inches): 10 x 7W x 3H. 2% Ibs

RS232 SERIAL SELECTO-SWITCH
-» Switches all lines of asynchronous data » Easy expansion of
serial ports « Connectors are female DB25 type

PART HO. _ DESCRIPTION _emE
GRS232-AB 2-WaySwitch. ... ... $139.95
GRS232-ABC 3-Way Switch . .$179.95

DB25 PARALLEL SELECTO-SWITCH
« TRS-80, Apple, and IBM compatibie « Switches 24 lines (line
1 is ground) * Connectors are female DB25 type

PART NO. _ OESCAIPTION . PRICE
GP24-AB 2-Way Switch . ....... .. $139.95
GP24-ABC 3-Way Switch . $179.95

CENTRONICS-STYLE SELECTO-SWITCH
 Switches all 36 lines « Connectors are female Centronics

PART HO. DESCAIPTION
GCENT-AB 2-Way Switch .
GCENT-ABC 3-Way Swltch. . .,

Micro-Logic Corp. ;
MICRO-CHARTS 3

* Fully decoded data « Instant access » 2-sided, lotally comprehensive « Compact
8% x11 In. durable credit card plastic » Perfect for programmers & englneers
» Clsar & concise lavles for: full instruction sel, disassembly, ASCIl. base conver-
sion, eflect of flags, compare vs. jump, Inferrupt structurs, pinout, cycle times,
diagrams, bug notes, & much more

ACCESSORIES FOR Al

Numeric/Auxiliary Keypad
for APPLE lle*

Computsr-Ready

JEB14

The JEB)4 18 a newly iroduced numenciausiliary keypad lor the
APPLE 1ia" 11 oiters Ihe tlexibility of & 10.key Dsdl and Ine Convenience
of 23 owectly sccessible funcliony

Computer Dperation of the keypad car begin mithin munates from un.
Dacking Specisl functions include _t-ome Clear, Gles 10 End of
Screan, $crot Up Scrott-Down, Tab, Desete, Let, Aight, Up and Down
Each key hay aulo-repeal.

JEG14 Assambled and Tasted . . $89.95

PPLE* COMPUTERS

Extended 80 Column/64K RAM
Card tor APPLE lle*

JEBBL
Now you can Gouble The memory capacity and et an BO column
uaptay format for your APPLE fip computer at an glfordabie price Just

10 aliow Drogramming ot
possible with standard APPLE tle computers.

Board sigh density board design saueszes 4K bytes of RAM onto a
2% x 4% board + Fully 1#816d 10 a38ure proper opersion

Unes: wors prosessing — crspiays 1000 e craraciers pw scrar
- Ent lows unning of extremely large peograms + Uitra
High Flesolulion Grabhics fwhan sofiware avaiabie)
$149.95

JEBB4 Assembled and Tested

Switching Power Supply
for APPLE If, 11+ and lle*

+Gan anve four tioppy disk Qrives nd-up 10 WG espantron cards
* Shon-gurcutl and overiosd proiachon + Fits naxde Aople Compule:

« Fully roguinted - ¥ & SA. +12Y 4 JA 5V & 3A 12V o BA
A e g i sowe ok g - S L < 3 W 2

2ahe

Part No. T KHPA0OT .$79.85

*APPLE and APPLE lia are

TEAC FD55A

(798 pages) Contalns all Application Notes, Article
Reprints, Data Sheets, and other design information
on Intel’s RAMs, EPROMS, EPROMS & Bubbie Memorles.

210844 Intel P! &

(1983) $14.85

p
(1027 pages) Conlains Data Sheets on all of
Intel's Microprocessors and Peripherals.

ATARI — COMMODORE

ATARI PADDLE
JSP .$2.49/ pair

COMMODORE PADDLE
CSP VIC20-C64 ... . .$3.95/pair

miored tragemacks ol APPLE Computars — *°

FiT TWO DRIVES IN THE SAME SPACE AS ONE CONVENTIONAL 5%
COMPATIBLE WITH
TRS-80

Coollng Fan for APPLE Il,
{1+ and lle*

- Snaps on Ine 31de of APPLE 1L 1)+ #nd P8 enciosures « €1
overnaaling problems. ihatety boostiyg rehabiity and opersl
Cormputes + SwilEh o (1ont of 1an serves 8 power SWHCh i
oulae and prowiaed extra oulle

Part No. APF.1.
VisiCak s

: . .34
Istered 1racemark ol Visl Comp. inc.
D DR

DRIVE

SHUGART SA455

BRFETN

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES

o Programs, validates, and checks for properly srased EPROM « Emuiates PROMs

or EPROMs ' RS232C Compula Inertic for edting/orogram ading » Loads data

into RAM by keyboard » Changas data in RAM by Keyboard » Loads RAM from an

EPROM » Comparas EPROMS for carent dtrenc s + Powss 1n-

put: 116VAC, BOHz, < 10W px dinsted

ign tan ganots wimodad mouna brown ond flaces » Size
: 5%

-5/87L x 8%"D x
JE554 A EPHOM Programmer -$995.00
Assembied & Tesled (Includes JM 164 Modula)

JE6G5 — R5232C INTERFACE OPTION — The Je6ss RS232C intertace
Option impiements computer access o Ine JEG64's RAM. Sample software written in
BASIC provided for TRS-B0® Model |, Level Il Computer. Baud rale: 9600, Word
Igth B bils - 00d partty. Stop bits: 2. Gphon may be adapted fo olher computers. The
JEBB5 can be iertaced to any tomputer with an RS232 port. information is also pro-
vided for intertacing 1o any CP/M syslem with an AS232 port.

$1195.00

JEG64-ARS eprom rogrammer w/JES65 Dption
Assamled ang Tested Includes JM 164 Module)
EPROM JUMPER MODULES - rne JE664's JUMPER MODULE (Persanality
Module)1s 3 plug-in Module Inat gre-sets JEG5L lo proper programming auses o
¢ EPROM & cantigures EPROM socket connections for thal particular

PIN EPROM EPROM MANUFACTURER BICE
JMO8A 2708 AMD. Motorola, National, Intes, T (25V) $14.95
JMI1BA 2716.TMS2516  intel, Motorola, National NEC, T, {26V) $14.95
JM168 TMS§2716 Motorolz. TV { +5, -5, +12) $14.95
JM3zA TM52532 Motorola, T (25V} §14.95
JMaz8 2732 AMD, Fujitsu, NEC, Hitachl, Infel (25V) $14.95
JM3zC 21324 {21V} Fupisu, Intel {21V) $14.95
JIMB4A MCM68764

MCMB8L764 Motarola (21V) 514,95
JIME4B 2764 Intel {21V}, 514,95
JMB4C TMS52564 TI{25V) §14.95
JMB4D HN482764G-4 Hitachi (1) §14.95

UV-EPROM Eraser

s

8 Chips — 51 Minutes | =,

Erases 2708, 2716, 2732, 2764, 2516, 2532. 2564. Erasas up 10 8 chips
within 51 minutes {1 chip in 37 minutes). Maintains constant exposure
distance of one Inch. Special conductive foam liner eliminates siatlc
bulld-up. Butt-In sately iock to prevent UV exposure. Compact — only
9.00" x 3.70° x 2.60". Complete with holding tray for 8 chips.

DE-4 uv-epromEraser .. .579.95

UVS-11EL Replacement Bulb .$16.95
IBM MEMORY EXPANSION KIT
SAVE HUNDREDS OF $$$ BY UPGRADING

1

40-inch interface cable, and schematics. Welght:

Part No. KB270

PART H0.  REFERENCE _ PRitE | SINGLESIDED: 1BM-PC DOUBLESIDED:
ML-Z80 Z80CPU......... ... ... /8595 | 4810l e
ML-8080A 80BDA/BOBSA - 95,95 | 1 s < Sookyies
ML-6502 6502 (65XX) ..$5.95 single-sided Goublesided
ML-8048 8048, Relatives . - ..$5.95 | «single/ _ + Siny %
ML-7400 540017400 TTL Pin-Outs . .$5.95 | double density goyble denslly
. DC + Brushless DG
dlrect-drive molor direct-drive mator
BOOKS * Low 5W power * Power req.
consumption +]2v0C @ 75a
) 0 ®.
30001 National CMOS Data Book (1981} .$6.95 Powet req. *
(640 pages) 74C, CDA0CO0: and A/D Converters +12v0C @ 3“ * 8 msec. track to track
+5VDC @ + Compatible with
30003 Nalional Linear Dats Baok (1952) sos | ° g:;s::;r":;‘::”“‘y’“k R g::o;);:’s?ﬂa"amy
1376 pages) LM, LF, ADC, DAC, LH Series 3
g = - Size: SYW x 1%"H x 8°D Shugart SA4SS | Gize: 5.75W x 1.63°H x 8D
30008 Nallonal Memory Data Book (1980) $6.95 | *Weight:31bs. 5 az + Weight: 3.3 lbs
(464 pages) RAMs, ROM3, PROMs, EPROMs Saries FDSSA......... .. .$249.95 | SA455. . ... ... ... .. .. $259.95
30009 Intersit Data Book (1983) 15095 r 2
(1356 pages) Complete fine. Keytromcs 90- Key Keyboard
WITH SECURITY KEYLOCK SWITCH
30010 National AudioRadio Handbook (1980) .$5.95
(240 pages) Pre-Amps, AM, FM & FM Stereo, Power Amps 5 N —
« RFi shislded VLN D
30012 National PAL Data Book (1982) . 3595 | - Cursor controls m \
(176 pages) Application Notes, Linear Briats, etc. [ Numericlkayboard
« 8.bit Paraltel \
30013 Zilog Data Book (1983) $7.85 : ‘5“)""“:‘"‘;'0:::‘%":;“ Yeys
(641 pages) Microprocessors and Support Chips * Posttive TTL Logic \
210830 Intel Memory Companents Handbook (1983). srags Jt SEGITL x 8%W x 2%H

Made for Visual Technology, this keyboard features: a securlty keylock (includes two keys) 1o guard against
unauthorized use; an 11-ey numeric keypad; cursor controls; and 10 user-programmable keys. Electrical re-
qulraments: +SVOC. Color (casel: White, olor (keycaps): Biack. Complete wilh case, keyboard assembly.

$79.95 each

MICRO SWITCH 85-KEY KEYBOARD
Wor Processing Keyhoard. 26 Pin Ed
is QWEATY. Additional Key Pads foc

e Card Connection. Supply Vm?n +5¥DC. Maln Keyboard
ursor ang word processing tunct

MEMORY BOARDS YOURSELF!
Most of the poputar memory boerds aliow you to add an additional
84K, 128K, 192K, or 256K. The IBM64K Kit will populate thess boards
In 64K byle Increments. The kit is simple to instail — just ineert the
nina 84K RAM chips in the provided sockets and set the two groups
of switches. Directions are Included.
..... $49.95

IBMK (Nine 200ns 64K RAMs)

~ EXPAND YOUR-MEMORY
TRS-80 to 16K, 32K, or 48K

**Model 1 = From 4K to 16K Requires (1) One Kit
Model 3 =  From 4K to 48K Requires (3) Three Kits
Color = From 4K to 16K Requires (1) One Kit

*“Model 1 equipped with Expansion Board up to 48K Two Kits Required

— One Kit Raquirad for each 16K of Expansion —
TRS-16K3 *200ns for Coior & Model li .§12.95
TRS-16K4 *250ns for Model | .$10.95

TRS-80 Color 32K or ‘64K Conversion Kit

Easy to Install kit comes complete with B ea. 4164-2 (200ns} 64K
dynamic RAMs & conversion documentatlon. Converts TRS-80 color

23"Lx5% "Wx1-3/8"'H

JLx3IWx1uH

Parl No. 85S018-1. £$29.95 sach
HI-TEK 14-KEY NUMERIC KEYPAD

SPST switching. Charcoal grey keycaps. Mounted on printed circuit board .

PartNo. K14 .. ... ... .. ... $9.956ach | TRS-64K2

with E circuit boards, & all new color computers to 32K
Minor modifications of 32K memory wiil allow the use of all the 84K of
the dynamic RAM providing you have a FLEX DOS operating system.

$44.95

TV GAME SWITCH

- Used on Atari. Cosmet-

'Fi-&'-‘-", ically blemished. 100%

functional.
TGS-1..:$1.95 ea.

ey POWER SUPPLY +5V0C @

case, 6 11., 3 cond. black powar c
Part No. P8511945

Qulgut ¢SVOC @ 1A Lato » J0VD) 1o
ond.

1AMP REGULATEO Transaction Tech
Innn( nsvnc B0Hz. 2-tone (hlack/beige) sof(-enclased

hW 0 x 2%"H. Wi. 3 Ibs, Data sheet incl

..$14.95 each

POWER SUPPLY +5V0C @

l‘h L x2-7/16"H - wt, 2 Ibs Dat.

J meco Digital Thermometer Kit

(e Dual sensors switch
controls for indoor/ouldoor
or dual moniforing — can be
extended to 500 teet. Con
tinuous LED .87 ht. display
Range: -40 °F to 199°F, -40"C
to 100°C. Accuracy =1°

PartNo. OPS-1.

Ilp|l 11SVAC, 47-840Hz. Qutput; SVDC Adjustable @ 3 amp. 6YDC
imit, Ripple & Notse: MV rms, SM

i!AMP REGULATED

Dnlllon

@ 2.5 amp. Adjus
V p-p — 2 mounting surtaces. UL recognized, e e W x
2 shesi includad.

.$29.95 each_|

13%
Part No PSQAVBS

POWER SUPPLY +5VDC @ 7.5 AMP, 12VDC @15 AMP SW!TCHING
Input: H1SVAC, 50-60H2 @ 3 amp/230VAC, 50Hz @ 1.6 amp. Fan volt./powar supply saiect swit-
:na:(us/muc) Qutpul: SVOC @ 7.6 amp, 129DC @ 1.5 amp. B 1. bi. pow. cord. 1% W x

$39.95 sach

5% " Mini-Floppy Disk Drive
FOR TRS-80 MODEL | - COLOR COMPUTER
densty Recording mods FM

single or
singe, MM counke

Dowet Supply, cabies} L
Size. SH"W x 8*D x 3%"H E
Part No. Limited Quantityl Price Sl

FD200 79.9
Single-sided, 40 Iracks, 250K bytes capacity

.......... $199.95

FD250.
Doubie-sided, 35 tracks, 438K bytes capacity

FOR USE AS AN EXTERNAL POWER

ﬂﬂ 90-130VAC 47-440Hz, Output

puts 10%. 5-3/8"L x 1-7/8°W x 4-
Part No. FCS-604A

= POWER SUPPLY 4-Channel Switching - Appls Compatitie

SUFPLY FOR APPLE

#icroprocessar, mini-computer, ferminal, madical squipment and nmlﬂ conirol lwﬂcz(lom In.

+ VDC@E -5VDC @ 14; + 12V0C @ 1A, -12VDC @ 1A

ne rea.: +0.2% Ripple: 30mV p-p. Load reg.. £1%, Qvercurront nmllcllnn lﬂ] 5V main out-

15/16™H. Wt. 1% lbs.
8 $69.95 gach

nominal. Calibrate for
el FahrenheltiCelsius
- ¥ Simutated walnut case. AC
wall adapter inciuded. Size:

JE300 ...... $39.95 6% "L x 34 °H x 14°D.
Universal Computer Keyboard Enclosures

“OTE"" Blank Desk-Top Enclosures
are designed for easy madffica:

A tion. High strength epaxy molded
en pleces In mocha brown finish

Sting rear/atiom panal tor service/

component access. Top/botl, panels 080"

hick 3 2lodin type 1200 fih (goid tint
color) for bast paint adheslon after modfficatron
Vented top & botiom panels for cooling efiiciency
Rigid construction provides unlimited applications
Assembly mstructions inchyoed

>
v‘&
. <
3402 g5y =

DTE-8  Panel Widlh7.5" $24.95
DTE-11  Panei Width 10.13" $27.95
DTE-14 Panel Widlh 13.57 | $28.95
DTE-20 Panel Width 18.25° 33485
DTE-22 Panel Width 21.375"° $39.95

Californla Resldents Add 612 % Sales Ta
Send S.A.S.E. for Monthly Sales Flyer!

MJ

ELEC

1183 PHONE ORDERS WELCOME

$10.00 Minimum Order — U.S. Funds Only
Shipping — Add 5% plus $1.50 Insurance

Mall Order Elsctronics - Worldwide

Spec Sheets — 30¢ each

X Send $1.00 Postage for your
FREE 1984 JAMECO CATALOG
Prices Sub;ect to Change

RONICS

1355 SHOREWAY ROAD, BELMONT, CA 94002

— (415) 592-8097 Telex: 176043

8” FLOPPY DISK DRIVE

* Shugart 801R
compatible

¢ Single-Sided

* 77 Tracks

* 400/800K Bytes
Capacity

e Industry Standard

The FDD100-8 8 Floppy Disk Drive (Indusiry Standard) fealures
single or doubla density. Recording mode; FM single, MFM double
density. Transfer rate: 250K bitsisec. singie density; S00K bits/sec.
double density. The FDD100-8 Is designed to work with the single-
sided soft soclored 1BM Dig skatle I or eq. disk carirldge. Power:
115VAC @ 50-60Hz, +24VDC @ mps max., +5VDC @ 1.2 amps
max. Unh as plclured above {does nol include case, power supply, or
cables). Size: B.55"W x 14"L x 4.57H. Welghs 12 ibs. nch., 96-pg.
manual,
Part No.

FDD100-8.

Price

.$169.95 ea.
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EPOXY GLASS VECTOR BOARD el
. 1 . .
s = SCR's | TRIAC's |PRiRLr PREVENT
CHIPS 795 6%  INTER 4% " x6%"..... $1.9 | |
0% 45  EACE __15A 6A A PRV 1A 10A ZA 5N HEADERS | — 350
2.: gumﬁm ;-g & 100 35 .40 140 |100 .35 .60 1.40 | 16PINHEADERS. ... ... .. .40 HI ECH
080A 275 836 129 DRIVERS | 200 40 .50 1.80 J200 .50 .80 1.90 | 24 PIN HEADERS......... . S Bl I |
wwa 575 %CPU 3-75 g 1eo | 40060 70 240 |400 .70 1.00 2.60 | 4PN HEgbggiribéONN e
AMD . : 50PIN .
@@ 9% ZBCPU 1% e 1% | 60 e EeOg[Ced 68 20 BiY flomemy :gGEBOARDCONN
©12 180 ZHOASI0 0.5 8130 280 N
o1 360 ZHAPI0 4% gu 25 50 PIN ANGLE CONN...........
B IR Tweemm o & 2 : TRANSISTOR SPECIALS
180 &75 1696 B84 290 C/MOS 2ZN1307 PNP GETO. .0 .40
350 6803L 12.96 8837 2.00 MAPNPGETM.M. v.az:v,:
8155 600 6345 3% MMEX7 796 | L 4 s e ar - b0 7acu - 0§ Mo PNRSY -
g'gg 15': glﬁ g': BRIMIL 8% | loop o Amm . mo awt . W0 7420 W | NESSNANSWITCHNG FOWER. ne Our Isolators
8 - CRTS037 18.96 4006 .80 4030 - .80 4082 - 40 T74CX2 .80 MRF-8004 CM RF TRANSISTOR NPN $ .75 . .
8238 395 61 2% w250 | 4007 - 40 M4 175 4033 . 80 74CAZ - 1.00 | ONIT2NPNSITOS #1.00 eliminate
8748 19.95 6650 2.9 ' 4008 - 70 4035 - 100 4099 - 1.75 74C74 - .80 | 2N4G0BPNP SiTO3 $1.00 3
875% 19.95 6875 450 TRIBO2B 395 [ 405 . 50 4040 - 100 4501 - .85 74C76 - 1.00 TSRS, i equipment
PTV472 6.95 010 .60 4042 - .90 4603 - 1.50 M4C8 - 1B I TO- . B
B0 10% GXOE RS0 T e |G @ ks w10 o0 Taces - va0 | ZNEOTPNPSITO-B 78.® R g
DisC ’ 4012 - 45 40A4 - .90 4511 - 1.00 74C86 - .0 | INSBNPNSITO3. -8 .80 y
HIFT Controllers  AYB1W0BA3TS | 4503 60 4046 - 120 4614 - 1.2 74c: - 0 | NIWINPNSITOR o A
REGISTERS 1771.. 1650 AYS300 995 | a014. 10 4047160 4515 - 150 7T4CTo4 -250 ﬂggmﬁgggﬁo- 7’:‘ = clean up mterfenence.
- o y 4015 - .80 4048 - .80 4516 - 1.00 74C157 - .75 . D
MMz 175 1791.. 25.00 4016 . 80 4060 . 60 4518 100 74160120 | 1IP3IBNPNSITO-220. Q) R T ]
MMU03 175 1783 3500 ©17 100 451100 a2 - 12 74C181-15 | T ZBRARSITOZ0. Y curb damaglng power line SP']‘“ and
o N 4018 - .70 4062 - 1.00 4528 - 1.00 74C163 - 1.16 . N [ .
m;% ;573 1795.. 46.00 4019 . .70 4063 - 1.00 4539 - 1.5 TACIT3- 7B 1:,‘3}%};’;;2,“‘ S llghlmng bursts. \
MMS0ss 2850 1797 .. 45.00 4020 - .80 4060 - 1.00 4583 . .90 74C174-1.35 § guxs. 75
g to : 021 0 4086 - .70 4685 - .76 T4CWB - 1.19 DPS2000 — DUAL POWER DARL. L 8396
MMS0S6 250 p7g5C 16.95 —} 402z - 1.00 4068 O 7ACO0- 40 74C192- 130 | MUEGET = [
MM5067 2,50 4023 - 40 4069 - 6O  74C02- 40 74C901- .60 ISO_I I lat
MMS0B0  2.50 RAM's NO. 30 424 . 70 W7 - 60 TGOS 60 TACS02 - 1.00 TTLIC SERIESI solator
. 210144 150 |WIREWRAP | 4025 - 40 4071 . .50 74C08. B0 74C514-1.75 I 3 isolated kets: alit ik
ROM's 213 70 [WIRESINGLE| 42 -% 472 8 740 40 740821-3% | 7400 2 1m o e @ 1soiated sockets; qualily spike
2708 350 211A 19 ; ; 7201 24 45 68 . sec W . .
B o5 B m 053 1;}““::)40 Ty % e 80 suppression; basic protection. . . 876.95
70 796 21473 250 =l 7403 24 7475 50 74168 .80 |
ZroA2 9% TMSMS 175 IASISERIES 7404 24 7 45 74168 70 ISO-3 Super-Isolator
f=a S 7s00 g0 S X0 s g | s 2 e s T ey p
2754 - SA0SONL. 2. 452 4589 745174 1.40 . E ; : o
MOMESToAC 2100 MKAERTT 129 CrysTas | 7452 40 nenz ® e w0 | w o m @ 3 dual isolated sockets; suppressor;
1S3 196 : 2.000 4504 .50 . HIR 1.7 : - . q :
N 1% 41083 150 | 2000 8000 ;4505 ‘% 74513 110 59 110 | 7409 28 74 1% M1 75 commercial protection. ......115.95
SE I ah 8| IR e B osem im oamm iRl 2wz e w || Maenum feol
! 3 4000 18.000 | 74510 .40 ? E i )y i
T MR, T lamEgioen & UM IR ueyoax|al 32 SN 2 s i
565 125 6163 550 | ' s 75188 110 a0 150 | M ® M4 60 mm 4 quad isolated sockets; suppressor;
745387 175 416415 695 : 7 : 45280 1. 7416 35 749% 56 74198 . )
Jsaze 3% D4 oo | 3B0ea. | 75T M Joim 1B Jacem am |7 3 e @ s , 4 laboratory grade protection. . . 200.95
7as74 70 798181 75 g3y 1y | 740 24 74107 30 74196 .75
i 745163 1.40 7425 .25 74116 150 74221  1.00
-2 — % 7421 45 7273 85
4164-2 — $5.95 LINEAR CIRCUITS Lo N S
. B 74298 .66 i H H
4164-2 — 100/$550.00 DAQOBEQ — 375 LMIT0 — 160 LMI3I0 — 160 | v 2 st 4o Jeme % L& Electronic Specialists, Irc. |
TLOR CP - .9 LM377 — 1.60 1456 — .80 437 R 74146 60 74%7 66 171 S. Main St., Box 389, Natick, MA 01760
4116-3 — 100/$10000 TLOS4 CN — 1.50 m: :-g :ﬁs}m'm1n 7438 .32 74148 110 7430 .90
LM201 — 75 — 1 - ; 100 75325 150 -800-225-
21142 — 100/$100.00 |52 » thms 15 ihmm % |0 % mmon == o2 Toll Free Order Dosk 1-600-225-4876
y LM307 — .30 LM387 — 1.25 CA3018 - 1.% 7442 60 74153 .40 9601 7 MasterCard, VISA, American Express
2N382 s a5 LM306 — &  LM333 - .75 CASDPBAT — 150 jaa5 g5 74154 110 902 .75
0 P FET . LM310 - 1.0 LMS55 — .50 CA3086 — .75 7446 66 74195 50 8T 1.00
2N 5457 N FET $ 45 LM311 — 50  LMSS6 — 90 CAJ0BE — 175 | 7447 66 74157 50 8T28 1.5
2N2646 UJT. $ 45 LM318 - 96 558 — 350  ADZPOOLD - 4.95| 7443 66 74160 85 8T .90 CIRCLE 6 ON FREE INFORMATION CARD
ER 900 TRIGGER DIODES 4/$1.00 LM319 1.0 665 125  CA310 —1.00 | 7550 .24 74161 6 8T8 .90
2N 6028 PROG. UJT s 65 e e o m
- LM339 — .90 567 — 2.50 LM3909 — .80
u LM348 — 90  705C — .35 413 — .86
1UF 16V DISC %A.:‘Ao%n’ons 100758 00 LF35 55 LM710 - .80 N5BS6A — 1.50
01UF 35V 16/$1.00 100/s5.00 | L0 71CH - 40 DEIBB - 175 |aasw % jasiwe S 7ASZ! L0
; : d t:}:ﬂ* 1-053 ;:]ICV ;o-w m;cm_ 3-: 7401 % 7aLS112 B0 7415240 110
PRINTED CIRCUIT BOARD oo o - 74802 B 74813 80 74L5241 1.0
47 x 67 DOUBLE SIDED EPOXY BOARDED '/,," THICK LM36) — 175 CAT88 — 1.76 §700CJ — 5.5 7SE@ 33 7aLS114 65 7ALS242 110
B bo0000000000000000 a 5/52.60 74LS04 40 7415123 86 74LS243 1.10
3 K 7452 22
TOGGLE 1% - g:z; 1w FULL WAVE BRIDGE | v oc setavs e L g ree Bu Yers Gulde
SWITCHES 206> _ DPDT — CENTER OFF 1.60 PRV ! 2A | 6A | 25A 740508 40 TAS1R 75 TALS246 %

T T - 100 I [SRUEDALCT (L1009 g S forl s INTERGRATED CIRCUITS VOLTAGE REGULATORS
l':;‘l ns DE:ECTOR) """"" 3/'51 o i% |§g : gg ggfg—- D.P. 400ohm co,| s €0 MLSB 1% TaSH W F;:g‘ ER'((::E gCQ PAgI ?“CE SCR
L1411 . x K 74LS13 86 74LS129 149 745253 O ACH  10-PAK N ACH  10-PAK

5 %
FP100PHOTO TRANS .. .. .. IR R 50 74514 B0 74LS147 195 74LS257 7O
REDLED'S.2” . .oeooneeen... 74515 S0 JaLSIS) 0 TALS2E B 329 o o) 805 o5 790
YEL, GREEN or AMBER LARGE LED's 2". . MLSM 40 FUSIE3 0 745250 1.00 386-3 % 910 7808 75 690
RED-GREEN BIPOLAR LED 90 740520 40 7aLS154 240 TALS266 7O 565 129 1050 7812 95 790
RED-YELLOW BIPOLAR LED. %0 JS2 40 7MSIH 80 74LS273 118 1889 215 1980 7815 75 690
MLEDS2 IR LED .40 74526 5  74LS156 80 74LS2M9 &0 1330 160 1450 7818 95 290
MRD148 PHOTO DARL. XTOR . .8 50 MST & SIS 80 748280 180 1350 147 1250 7824 75 69
MCT2 OPTO ISOLATORS .5 .60 . 01200 | 7as8 50 741 80 74523 80 1358 125 1000
4N26 OPTO ISOLATOR, ..$ .40 600 .11 30 B0 200 1300 1500 7AS30 40 745180 .90 74LS290 90 1458 69 530 Tuning Diode
1| WATT ZENERS: 33, 4.7, 5.1, 5.6, 6.8, 00 .13 .3 100 250 1600 1800 ;‘LW 3 ;:tg"g : ;ﬁg : 1496 150 1320 MV-2109 39 349
82,9.1,10, 12,15, 18, or 22V. 6/5100 | o0 20 46 125 300 2000 2600 e e ia -
_— . d K POWER SUPPLY COAX CABLE
FLAT DIP SWITCHES REGULATORS Y o e 5 VOLT 6 AMP VHE UME
RIBBON CTS206- 4 4POSITION 75 § ' oo 55, 1a05). . 8175 | 4597 & 7esies 180 7as¥e 70 ® IC Reguigtea | @ 75 OHM
CABLE CTS206- 7 7POSITION 95 | U PRS2t AYA08)
g LM317T L8135 LM30SG ....8T5 74S51 40 74LS160 260 74LSH7 1.5 ® Filtered | @ Block Foam
GRAY CLS1200 18 IS O S T ON o 78L05 7812, .6 40  340T.5,6,8,9,12, TASBA 40 TALSI0 190 TALSHB 70 Notusea | @ Low Loss
28 gauge CTS 206-10 10 POSITION 1.25 5 80 15180026V . § 75 ) TS %5 ASIE %0 7aLsI3 200
32075 12, 150024 § 35 LAS1412 + 12V 740874 100 7ALS174 90 748374 2.00 Surplus | RG-59 100 400
26condgctor SO?:‘KPETS M3aTT b » e T e $23.95 | RG.59 sCR10-Pak 3800
60/ 20PIN .25 . . :
7458 80 745190 90 7408390 1.10
40conductor | 8PIN.10 22PIN .25 | TANTALUM CAPACITORS | sics w 7aswr @ 7asw 110 VIDEO RECORDlNG 5% DISKETIES
: . 2UF35V 5/$1.00 15UF16V 3/61.00 | 7ass 8 7as1@ % 7as:e 25 TAPE VHS T-120 Soft Sector Single
%/h 14 PIN .15 24 P|N .25 740590 56 745183 90 74LS625 1.75 P
| 47UF 35V 5/$1.00 30UF6V  5/$1.00 =N Saml | Vision High Quality Sided
50 conductor | 16PIN .18 28PIN .35 Jas@ 70 TASIS S0 Tasems 150
18PIN 20 40PIN .40 | ‘B8UF35V 6/81.00 33UF15V  $ .50 { susw 70 74S1% 0 as6m 120 aslow as $6.99 ea. DOUBLE DENSITY
. . 1UF20V  5/$1.00 47UF20V $ .85 74L586 80 74LS19% 90 B8NS 1.50 . $24.9
WIRE WRAP 20KV-5A DIODES | 22UF20V 5/$1.00 GBUF16Y  $1.00 § 74517 & 74817 %0 euse 1 1-9 tapes $7.88 ea A
SOCKETS 3.3UF20V 4/$1.00 120UF6V $ .75 R Box of 10
14PIN 45 £t T MULT! TURN TRIM POTS SCR 10-PAK $69.99
PN - 0T I T ORS | 47UF3SV 4/51.00  200UF20V  $1.75 G .
Ben - = | DBCONNECTORS | eaurzov 4/51.00 150UF 16V $1.30 | 1000mm 10K SPECIAL SPECIAL SPECIAL
PN — 110 | opes - 00 omss. azm | J0UFZ0V % 40 3WUFIOVS17E § ea00HM 3/$2.00 - GENUINE "MITSUMI" A 55F Varactor Tuner
20PIN _— 150 |HOODS- 1.10 HOQDS- 1.10 - 1000 OHIM BUY FACTORY DIREC T THROUGH
— e R
POSTAGE RATES TERMS:FOB CAMBRIDGE, MASS. SEND CHECK  SEND §25 FOR OUR CATALOG y{ggg‘:D ;%A“;ND GEINCONSISIANT .
FOR ORDERS UNDER $25.00 OR MONEY ORDER MINIMUM TELEPHONE, FEATURING TRANSISTORS & | CHANNELS 14-83 iy ﬁ
COI) {5 (2 HAMPSHIRE For n t - >1
ADD 5% FOR ORDERS BETWEEN $25.00 & $50.00 C.0.D. PURCHASE ORDER OR CHARGE $20.00 RECTIFIERS 146 Of use 1IN our kil $16.88 EA.\ ' WI |
ADD 3% FOR QRDERS ABOVE $50.00 MINIMUM MAIL ORDER $5.00 S$T.. CAMBRIDGE, MASS. 02139 sc';B 80EA . > 4 }
10.paK 16500 SCR 10-PAK 145,00 "S- Y,
TEL. (617) 547-7053 SCR ELECIRONICS  TERMS: VISA. M.C.. CHECK
o 303 Lincoln Ave .
S LID STATE SALES WE SHIP OVER OVER 95% 5 SA.M.C, o
OF OUR ORDERS WITHIN Cvoress. CA 90630 MONEY ORDER.
P.0O. BOX 74D 24 HOURS OF RECEIPT (;“1’4) Tr.aEt Add $3.50 S&H
SOMERVILLE, MASS. 02143 TOLL FREE 1-800-343-5230 Calit. odd 6% fax.
FOR ORDERS ONLY TOLL FREE - OUTSIDE CA
4-800-854-8660 —PHONE ORDERS WELCOME—
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FORMULA INTERNATIONAL INC.

i
POCKET LIGHT

Complete with 5” iourescent tube. powertut bulb and
handy strap Runs on 3 pcs 1.5V "C” size batteries
(not included). it's a practical, convenient, powerful
spotlight and flourescent light. Its superior qualty is
ideal for indoor or outdoor use

LOW PRICE $6.50

12603 Crenshaw Bivd,, Dept. B, Hawthorne, CA 30250
For information (213) 973-1921 ¢ Orders Only (outside Calif.) (800) 672-8758

LASER
SUPER LATERN

Brilkant fourescent tantern
with 9° & watt flourescent
tube. Features include.
Powertul direct beam spot-
light with 9V pre-focus buib;
Buzzer horn - either con-
stant or time intervals of
sonic alarm; Twin blinker -
red amber Hashing or red &
amber flashing on time
intervals: Fully adjustable

SANYO UHF VARACTOR TUNER
FOR UHF CHANNELS 14-83
Tuning voltage +1 to +28VDC. Input impedance
7542, IF band width 7-16MHz Size 2%" x 17" x %"
Supply voltage 15VDC
Model 115-B-403A, Video IF 45.0MHz
Modei 115-B-405A. Video IF 62.5MHz
$19.95
Tuner is the most important part of the circuit. Don1
fet those $19.00 tuners tool you.
All'units are brand new from Sanyo. When ordering
please specify model number.

@ nanio

. 1

nylon strap. Operates from
D size tatteries or plugs
into vehicle cigar lighter
socket.

SPECIAL $11.95

e

UNIVERSAL
NI-CD BATTERY

—
CHARGER MW-398 ]

Charges 9V, AA, Cor D size Ni-CD batteries allatone
time.

Part No. 050-0190 $11.50 ea.

LOW T.1.M. TRANSISTORS
100W + 100W

- Employs Hitachi low noise |.C. for pre-amp - Max.
output 16 V P-P (non distortion) = With hi-low filter, and
tone defeat circuit - Rear power amp with short circuit
protection = Giant heat sink for maximum resuits « Tone
controls + 14dB - All components (except pots for vol-
ume. and tone controls) are pre-assembled. the quality

SUPER FM WIRELESS MIC KIT

This new designed circuit uses high FREQ FET
transistors with 2 stage pre-amp. Transmits FM
range (88-120MHz) up to 2 blocks away and with the
ultra sensitive condenser microphone that comes
with the kit alilows you to pick up any sound within 15
ft. away. Kit includes all electronic parts, OSC colls
and PC Board. Power supply 9VDC.

FMC-105 $11.50 per Kit

is guaranteed. « Power supply DC£35V-50V

MODEL: SAB02C
Part #370-0340.. .. .. $85.00

6-WAY A/C ADAPTOR
Input: 110VAC. Qutput: 3V, 4.5V, 6V, 7.5V and
12vDC. Current: 300mA
OUR LOW PRICE
$5.50 ea.

CRYSTAL CONTROLLED
WIRELESS MICROPHONE
SYSTEM
Transmitter: FET mic for flat
30Hz-18KHz response. X'tal
controlled 49MHz AM Band

No FCC License
Required
OUR PRICE $49.50
Additional Microphane
{Transmitter) Avaable

MURA WMS-49

MARK IV — 15 STEP
LED POWER LEVEL INDICATOR KIT

This new stereo indicator kit consists ot 36 4-color
LED's {15 per channel) to indicate the sound level
output of your amplifier from —36dB to + 3dB.
Comes with a well designed silk screen printed plas-
tic panel and has a selector switch to allow floating or
gradual output indicating. Power supply is 6-12VDC
with THG on board input sensitivity controls. This umt
can work with any amplitier from 1W to 200W. Kit
includes 70 pcs driver transistors, 38 pcs matched
4-cotor LED's, all electronic components, PC Board
and front panel. MARK IV KIT $31.50

for drift-free performance.
100mW output (range
approx. Y4 mile) for re-

l liable long range

,‘- transmission

{ ,E-;_g Powered by a 9V
) radio battery.
L B S — Receiver: X'tal con-
trolled locks on
49MHz transmitter signal. On pan=| VU meter, moni-
tors the signal strength from the microphone. Stan-
dard phone jack outlet connection to a P.A. or other
phone input. 9V battery included. This professional
set is ideal for on stage, in field, church, in house or
outdoor use.

al $28.00 ea. ’

PROFESSIONAL FM WIRELESS
MICROPHONE

Made by one of the leading Japanese manu-
facturers. This factory assembled FM wireless
microphone is powered by two AA size batteries. It
transmits in the range of 88-108MHz. Element is buiit
in a plastic tube type case with an omni-directional
electronic condenser microphone unit. By using a
standard FM radio, signal can be heard anywhere on
a one acre lot. Sound guality was judged “very
good." MODEL WEM-36 was $16.50.
ON SALE $8.25 ea.

POWER TRANSFORMER
(68V-80V CT 6 AMP)
Part #670-0220 .. ... $24.50

HEAVY DUTY 500mA
MULTIPLE AC-DC ADAPTOR
For all battery operated electronic equipment up to
500mA with LED indicator.
Input. 117/220VAC, 50/60Hz
Output:
3,4.5,6,75,9and 12VDC
Model SA-8112A
$25.00 ea.

A GOOD BUY
at $65.00

FLOURESCENT AUDIO LEVEL MONITOR
Thus is the land of VU monitor that is being used by
most amplifier manufacturers. IC's are used to simplify
circuit layout. Easy to assembie and can be used with
ail power level amplifiers. Power requirement 12VDC,

TE-221 KIT
For Just $28.50
{Limited Stock}

SR
. TA-800
-
120W PURE DC POWER STIEREO AMP KIT

Getting power hungry from your small amp? Here's a
good solution! The TA-800 s a pure DC amplitier with
a built-in pre-amp. All coupling capacitors are elimin-
ated to give you a true reproductian of the music. On
board tone and volume controls combined with built-
in power supply make the TA-800 the most compact
stereo amp available. Specifications: 60W x 2 into

TA-1000
KIT
$51.95

Power
Transformer
$24.00 ea.

100W CLASS A
POWER AMP KIT

Dynamic Bias Class ‘A" circuit design makes this
unitunique in its ctass. Crystal clear, 100 watts power
output will satisty the most picky fans. A perfect
combination with the TA-1020 low TIM stereo pre-
amp.

Specifications « Output power 100W RMS into 81)
t25W RMS into 4(} - Freguency response
10Hz-100KHz - THD less than 0.01% + SN ratio
better than 80dB + Input sensitivity 1V max. « Power
supply +40V at 5A

8(). Freq Range: OHz-100KHz +3dB. THD: .01% or
better. S N Ratio: 80dB. Sensitivity: 3mV into 47K.
Power Requirement: +24-40 Volis.

SANYO ANTENNA SIGNAL BOOSTER

This Booster is specially designed for UHF Channels
{14-83). After installing (between the antenna input
cable and the UHF tuner), this unit will provide a
mintmum of 10dB gain, that is approximately 2 times
better than you are seeing now. Ideal for those who
live in apartments that can not put up an outdoor
antenna Small in size, only 2" x 12" x 1", Supply
voltage is 15 VDC.

Model 001-0076

$12.50 r-J
re

60W +60W O.T.L. AMP

Stereo pre-amp + tone control -+ power amp. All in on
unit, fully assembled! Compact In size: 7'x4¥%"x2'".
Can be fitted into most cabinets. Power transisiors
using 25C1667 X 4 to give a max output ot 60W + 60W
(8()

- Frequency response: 20Hz~—85KHz{ - 1dB} + Total
harmonic distortion: 0.02% (1KHz) - Signal/Noise Ratio:
88 dB {open loop) * Tone control: 100 Hz+ 16 dB 10
KHz=14dB + Dynamic range: 60 dB - Power Supply:
48V--70V5 Amp. -Filter Capacitor: 4700 u. 75Vorbetter.

MODEL: SA-4520
Part #370-0350. . ... $39.95 ea.
1 Transformer Part #670-0230... $22.50 ea.
2 Filter Capacitor 4700uF 70V
$6.50 ea.

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. You
whistle to its FET condenser rricrophone from a
distance, as far as 30 feet away [sensitivity can be
easily adjusted), and 1t will turn tie switch on. If you
whistle again it will turn off. Ideal for remote controt
toys. electrical appitance such as lights, coffee pots,
TV, Hi-Fi, radio or other projects. Unit works on
9vDC.

Model 968 .......... $2.50 ea.

LOW TiM DC STEREO PRE-AMP KIT TA-1020
Incorporates brand-new DC design that gives a fre-
quency response from 0-100KHz +0.5dB. Added
features like torie defeat and loudriess contro! let you

1 WATT AUDIO AMP

All parts are pre-assembled on a mini PC Board.
Supply voltage 6-9VDC Special Price $1.95

tailor your own frequency supplies to etiminate power
fluctuations!

Specifications: ® THD/TIM less than .005% e Fre-
quency response DC to 100KH: =0.5dB e RIAA
deviation =0.2dB e SN ratio better than 70dB e

6W AUDIO AMP KIT

TBAB10 with Volume Control. Power Supply
6-18VDC Only $7.50 ea.

Sensitivity; Phone 2mV 47K(}, Aux 100mV 100K() &
Output level 1.3V @ Max output 15V @ Tone controls:
Bass +10dB (+ 50Hz, Treble 210dB @« 15Hz e
Power supply =24VDC @ 0.5A. Kit comes with

“FISHER" 30 WATT STEREO AMP
'MAIN AMP (15W x 2). Kit includes 2 pes. Fisher PA
301 Hybrid IC, alt electronic parts with PC Board
Power supply ~16VDC (not included). Voitage gain
33dB, 20Hz-20KHz

Super Buy Only $18.50

SEND ONE DOLLAR
FOR OUR DETAIL CATALOG

inside California
Outside Calit. (incl. Mexico & Canada)
Overseas

regulated power supply. All you need is a 48VCT
transformer . 0.5A.

Only $44.50 ) -
Transformer
$4.50 ea.

Shipping & Handling Charges
under $50.00 Over 550.00
Purchase Purchase

PRdFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

Alt solid state circuitry with high efficiency power tran-
sitor 250388 and IC voltage regulator MC1733. Output
voltage can be adjusted from 0-30V at 1A current
limited or 0-15V at 2A current limited. Intemnal resist-
ance is tess than 0 005¢), npple and noise less than
1mV, duat on panet meters for voitage and current
reading, also with on board LED and audible over load
Indicator. Kit comes with pre-drilled PC Board, instruc-
tions, all necessary electronic components, trans-
former and a professional looking metal cabinet. The
best project for school and the most usefui instrument
for repairmen. Build one today!

3 Model TR88A
= TS0 ] 0-15VDC @ 2A
t | ® 27 wodel TREsE
' £ 2 jode!
I o " . 0-30VDC @ 1A

$59.50 per Kit

MAGNETIC HEAD EQUALIZER

- Standard RIAA curve for ali kinds of magnetic heads * 3
stages crossover circuit for best results « Output voltage
guaranteed to be stable without any oscillation - Power
Supply: 24 V.D.C.

MODEL: MA-142
Part #370-370. . ... $6.95 ea.

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM
The circuitry employs all integrated circuits, BBD typs
echo circuit, echo time can be adjusted {max. .30
Msec.} Also with a microphone preamp on the board.
Fully assembled.

MODEL: MX205
Part #370-0360 ... .. $29.95 ea.

20 STEPS BAR/DOT
AUDIO LEVEL DISPLAY KIT

Minimum Order $10.00/Calit.
add 6.5% Sales Tax. Phone Orders Accepted
on VISA or MC ONLY. NO C.0.D.’s. Prices sub-

* SPECIAL %
Excellent Price!
Model 001-0034

$29.50 per Kit

Transformer
$10.50 ea.

TA-322 30 WATTS TOTAL

15W + 15W STEREO AMP KIT
This is a solid state all transistor circuitry with on
board stereo pre-amp for most microphone or phone
input. Power output employs a heavy duty Power
Hybrid 1C. Four built on board controls for.
volume, balance, treble and bass. Power supply
requires 48VCT 2.5A transformer. THD of less than
0.1% between 100Hz-10KHz at full power {15 Watts
+ 15 Watts loaded into 8(1).

[ PRy

Residents

ject to change without notice.

This new designed audio level display unit is using a
new integrated circuit from National Semiconductor to
drive 20 pieces of color LEDs (green, yellow and red) on
each channel. It provides two types of display methods
for selection 'bar' or ‘dot’. The display range s from

- 57dB to 0dB. Kit is good for any amplifier from 2 watt
t0 200 watls! Power supply requires 12V AC or DC. Soit
is great for cars as weil! Kit comas with printer circuit
board, all LEDs, electronic components, switches, and
silk screen printed professional front panel

MODEL: TY-45
Part #370-0280. . ... $38.50

STORE HOURS
MON-FRI—10-7
SAT—10-6

*Apple and Apple i} are the trademark of APPLE COMPUTERS, INC.
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RADIO-ELECTRONICS

MORE GAIN

Than a Varactor UHF Tuner

31500 SATISFACTION GUARANTEED

Fre% ency Range 470-899 MHz Channels
3. Output Channel 3. Ch 2 or 4 Avail.

= PART#B20 ... ......... $1590

% WHAT'S IN IT?

To make a regular UHF tuner into a GILCO HIGH GAIN TUNER, each and every ane of
the following steps is painstakingly taken by a certified techniclan:

1. The first thing GILCO does is change the standard diode to a hot carmier diode.
2. The tuner’s output is then measured on our JERROLD field strength meter and com-
pared to a computer derived chart from which we determine the correct value coil to add
across the IF output for maximum pre-peaked gain.
3. The tuner is then fed a standard 10db 300 ohm antenna input and while monitoring the
output on our HEWLETT PACKARD spectrum analyzer, the tuner is tuned to the desired
channel and its oscillator is offset for the desired output frequency as follows:

Channel 2: 58 Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz
We call this step peaking because the tuner's output iooks like a peak on our spectrum
analyzer and the highest point of that peak is actually adjusted for the desired output.
4. The last step is one more measurement on the field strength meter which is again com-
pared to our performance char! to caiculate the correct value of the second coil which is
added to the tuners internal connections.

This procedure was developed by GILCO and it is our computer derived performance:
charts that make our tuner better, that's because almost every tuner gets a different value
coil before it's peaked and again a different value coil after it's peaked. The combinations
are endless and the way we detarmine the values is our secret. ..

GILCO PARTS KIT &
PRINTED CIRCUIT BOARD
¢ Use with GILCO
High Gain Tuner

¢ Requires NO Modification to
Your Television

e Individually Packaged and
Labeled Parts Save
Guesswork

e The only toois required for

assembly are: screwdriver, solder-

ing iron, voltmeter. No drilling is re-

quired to the P/C board.

 This kit was designed to take ad-

Pre-drilied, pre-screened, plated through the
holes P/C board. All hardware, connectors, 22
vantage of the GILCO high gain tuner  P@ge illustrated instruction manual, & Gilco Hy-
whicr? means its circuitgy ?5 simpler ~ Gain tuner. Kit assembles in just.4 hours.

and more efficient than those circuits that require inferior varactor tuners.
FREE 22 Page Instruction Book included with each P/C Board o Parts Kit. This in-
struction book will guide the builder through every step of the assembly. Nearly every
page is fustrated. With this Instruction Book, estimated assembly time is 4 hours.
HERE'S WHAT YOU GET FROM GILCO  g4=100
Part No. B21 Printed CircuitBoard ........................ 17
1. This Printed Circuit Board uses only one
jumper, others use nine.
2. The component layout is screen printed
on the component side of the P/C board.
3. The solder side of the P/C board is
covered with high temperature solder
Part No. B22 Gomplete Electronic Parts Kit
All resistors (30), Potentiometers (1-5K, 3-10K), Panel Mount Potentiometer (10K), Elec-
trolytic Capacitors (6), Ceramic and Mylar Disc Capacitors (35), Variable Capacitors (4),
All Integrated Circuits (7), Voitage Regulator, Heat Sink, Diodes (4), IC Sockets (4-8 pin,
3-14 pin), Power Transformer (24V, 1A), Coil Kit with, No. 26 wire (4), Speaker (4",
30z.), Standoffs, Coaxial Cable, All Miscellaneous Harware, Etc. Al parts are mdwudually
packaged and labeled. |
All components including the Wire, Hardware, Coaxial Cable and Heat Sinks are inciud-
ed in the parts kit. This means your assembly time from start to finish is just 4 hours.

GILCO ACCESSORIES & AMPLIFIER KITS
#A02 New 2 stage, low noise, 28db galn RF Amplifier Kit.................. Kit $18%
#A03 New 1 stage, low noise, 14db gain, RF Amplifier Kit .. . Kit $10%°

resist. This prevents solder bridges.

4. Newest Addition: the P/C board is plated
through the holes. This allows for easier
and more positive soldered contact between
the parts and the P/C board. .

------------- BILCO ORDER FORM — ————— —— ———__

#B20 GILCO Hy-Gain Modified Tuner .. .. ............... SIH®.  ——
#821 GILCO Predrilled, Screen Printed, Circuit Board .. ... .. i 7 A —
#B22 GILCO Parts Kit (Less P/C Board) . ............... . g
#B20, B21, B22 Complete P/C Board and Parts Kit (ali three). . S110%° __
#A02 Two stage, 28 db gain, Amplifier Kit .. ... ..... .. ... 80
#A03 One stage, 14db gain, Amplifier Kit. ... ... ... ... 00
Name Total
Address Tax
City ___ State Zip Ship

Mail Order Only. Send check or money order to: Total

GILCO INTERNATIONAL, INC.
P.0. Box 8817, Coral Gables, Fiorida 33124
CALL (305) 823-5891 for COD orders PLEASE WRITE FOR OUR FREE CATALOG
Shipping Orders under $50 add 10%, Orders over $50 add 5%, FL residents +5% Tax

SN lelfed -

Another Fabulous Surplus Special
ofter!

Complete, Oft-Lease
Desk-Top

Word Processor

ONLY

*895%

Limited Quantity
Available

Includes: 9V CRT Monitor, Dual Mini-Floppies, Separate
Keyboard, Table Top Construction, Printer interface, and more...
Fully tested and operational. Bt m the U.S A by 8
¢ Not obsotete: current product major manufacturer of
* 3085 Micro L
® 48K of memory (4116's)

L] mn! available

iarge
.((:::moWo;ﬂProcSymL . ' . '
® Printer intertace port
® W.P. software available nationwide
$395.00

Untested Version of the Above
Less Keyboard. Includes Schernatics, etc. LIMITED QUANTITY!
Parallel Input I/0
TYPEWRITER/PRINTER

Ry -
Refurbished, Tested, Operational

\*«\\° ~
o 3
“9 Al o Use as a Typewriter

¢ Use as a Computer Printer
o E tor Word Pr
¢ Takes Std. “Golf-Baii” Element

Call for More Info
Only 199.00

MICROCOMPUTER-BASED 3 1

Systems

¢ RS-232 other /0's available

“Selectric” is a Registered Trademark of IBM Corp.
Write Now or Call for Our Latest Bargain-Packed Flyer
omputer
P roducts &
eripherals

nlimited
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WAREHOUSE 18 Granite St. Haverhull Mass 01830
MAIL ORDERS Box 204 Newton. New Hampshie 03858

617/372-8637

Sorry No Coliect Calis
MasterCard & VISA Accepled

SEARRAEE LR R e R T T T

g TECHNICIANS & SERVICEMEN $
3 COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK g
$ SPECIAL: OURLOW LOWPRICES g
$ RePLACEMENT FOR ECG® Types $
g TYPE NO. YOUR €OST TYPE NO. YOUR COST $
$ 85....... FOUR for .99 125..... SEVEN for .99 $
102A. ... THREE for 99 159AP.. . FOUR for .99 $
$123A...... FIVE for .99 177 ..... EIGHT for .99 $
212 ...... SIX for .99 199.. .. ... FIVE for .99 g
$ SUPER SPECIAL (.5 pc.EACH) $
$ 1:IVI°2E4NU YOUR 55851 ?PBESNU 'Wi CESST T3YF.’7E5NU YOUR 56801 $
§1281122II 45 171785 506, . Zssg
$ 129. ... .. 45 184 ... ... 45 500A.. ... 8.95 $
$ 130...... 80 185...... A5 523.... .. 9.95
152...... 40 238.... .. 225 526A....10.20 $
$153 ... .. &0 276. ... .. 6.95 529..... 13.715 $
g 154 . ... .. 60 291...... 9 712... .. 1.25 $
$ JAPANESE TYPES (MiN. 5 PC. EACH) g
$ 2SC867A 2.15 HA1366W 1.85 STK0029 3.80 $
$ 2S5C1114 3.25 HA1377A 290 STK0080 9.99 $
$ 2SC1308K 1.85 LA4102 1.25 TA7205AP 1.50 $
$ AN214Q  1.45 M51515BL 2.95 TA7208P 1.85 $
$ AN239A 460 STK433 3.95 TA7222AP 1.95
$ BA532 1.80 STK435 395 UPCii81H 1259
GH3F. 89 STK437 6.25 UPC1182H 1.25 $
$ HA1342A° 230 STK439 650 UPC1185H 2.99 $
g COD ORDERS WELCOME (325 MIN. ORDER) g
T
g 110 HILLSIDE AVENUE, SPRINGFIELD N.J. 07081 g
Toll Free: 800-
3 TollFmeisonszesie niy201sToote 3
$ DIGITRON ELECTRUNIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG. $
LR IT R R L L L T L T L T L Y S
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS

120 voit
primaries

5.6 VOLTS at 750 MA
8 VOLTS at 150 MA
16.5.V. at 3 AMPS

18 V at 650 MA

18 VOLTS at 1 AMP
18 V.C.T. at 2 AMP
24 VOLTS at 250 MA
24 VCY ot 1 AMP

42 V.C.T. ot 1.2 AMP

HELPING HAND

WILL HOLD P.C. BOARD OR
OTHER SMALL ITEMS AND
ALLOW BOTH YOUR HANDS

FREEDOM TO WORK
$6.50 EACH

LIGHTS

GRAIN OF WHEAT

T1SIZE Go=—
.125" DIA. (3.15mm)

310 6 VOLTS 3 for $1.00

MIKE
CONNECTOR

MULTI-
SWITCHES

DC WALL

ALL ARE 115 VAC
" PLUG IN

$2.50
$3.00

4 VDC 8t 70 MA

9 VDC at 225 MA
16.5 VAC at 10 VA $3.50
17 VAC at 500 MA $4.00

2K 10 TURN

MULTI-TURN POT

E SPECTROL

3 STATION
NON-INTERLOCKING
3 - 2PDT SWITCHES.
EACH OPERATES
INDEPENDENTLY.
1% BETWEEN
MOUNTING CENTERS.
$1.75 EACH

5 STATION
INTERLOCKING

MADE BY ALPS.
3 - 2PDT AND
2-6PDT
SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.
3v" BETWEEN
MOUNTING CENTERS.

#MOD 534-7161
$5.00 EACH
SOLID STATE
RELAY

CONTROL
3-32vDC
LOAD: 10 AMP

140 VAC  $9.50 EACH

$2.50 EACH

5 STATION
NON-INTERLOCKING
SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY,
$2.50 EACH

@>

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK,
TWIST LOCK STYLE, SAME AS
SWITCHCRAFT 12CL5M.
$2.50 PER SET

Rated; 55ma @ 5 VOLTS
810 12 VOLTS 3 for $1.00
Rated: 55ma @ 8 VOLTS

12to 24 vOLTS 3 for $1.00
Rated: 45ma @ 14 VOLTS

ON WEIGHTED BASE
$5.00 EACH

SOLDERING
IRON STAND

SPRING STEEL IRON HOLDER

T1 SIZE
WITH WIRE LEADS

CRYSTALS

CASE STYLE HCa3/L

COLORBURST
3579.545 KC

$1.00 EACH

2 MHZ
$3.50 EACH

3108 VOLTS 2 for $1.00
Rated: 55ma @ 5 VOLTS
61to 12 VOLTS 2 for $1.00
Rated: 55ma @ 8 VOLTS

1210 24 VOLTS 2 for $1.00
Rated: 45ma @ 14 VOLTS

12 VOLT A.C. POWER UNIT

THIS UNIT CONSISTS OF A 12 VOLT 2 AMP
TRANSFORMER. 1 AMP CIRCUIT BREAKER,
4 PRONG CINCH JONES SOCKET AND A 3
WIRE A.C. CORD ALL MOQUNTED IN AN
ATTRACTIVE 4'%" x 5%" x 3" CHASSIS BOX.
GOOD FOR PARTS OR A NICE START FOR
D.C. POWER SUPPLY.

$8.50 PER UNIT

METERS
0-20V.D.C.

0 -20 VDC FULL SCALE

TRANSISTORS

2N708 5 for $1.00
2N2222A 4 for $1.00
PN2222 8 for $1.00
2N2904 4 for $1.00
2N2905 4 for $1.00
2N2907 4 for $1.00
MJ3030 $2.50
2N3055 $1.00
2N3585 $1.00
2N3904 5 tor $1.00
2N3906 5 for $1.00
2N4401 5 tor $1.00
2N4403 S tor $1.00
2N4898 $1.50

2 CHANNEL

LIGHT ORGAN

EASILY HOOKS INTQ STEREQ SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWO SEPARATE 110 VAC
OUTPUTS FOR HIGH AND LOW FREQUENCY
AUDIO SIGNALS, USE TWO ORGANS FOR

STEREQ'
$6.50 PER UNIT

COLOR LIGHT STRING AVAILABLE$1.75EA

REGULATED
FULLY ADJUSTABLE
5 VDC AT 3 AMPS.

$18.50 EACH

LINE CORDS
e ==k
TWO WIRE
6' 18ga TWO WIRE
3 FOR $1.00

THREE WIRE

D43C8 2 tor $1.00
D44C2 .15
TIP3 75
TP 32 .78
TIP 12% 75
TIP 126 75

MICROWAVE
TRANSISTOR

MRF 901 Rrepucep 1O
N.P.N. SILICON $2.00 EACH

1% DIA x 1" HIGH
75¢ EACH 10 for $6.00

18 INCH 18ga THREE WIRE
2 for $1:00

8 FOOT 18ga THREE WIRE
$2.00 EACH

KEY
ASSEMBLY
5 KEY
$1.00
Z EACH

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES.
MEASURES 3 3/4” LONG

6 KEY

CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES.
MEASURES 4 1/4” LONG.

SLIDE ! POTS

100K linear tape

2" LONG

15/8" TRAVEL  75¢ EACH

500K linear taper

RELAYS

MINIATURE

6 VOC RELAY
SUPER SMALL
SPDT RELAY:
| GOLD COBALT
CONTACTS.
RATED 1 AMP AT 30 VDC:
HIGHLY SENSITIVE, TTL
DIRECT DRIVE POSSIBLE,
OPERATES FROM 43 TO
6 V. COIL RES. 220 OHM.

1.3/16" » 13/32” = 7/16"
AROMAT # RSD-6V

$1.50 EACH 10 FOR $13.50

27/8" LONG

13/4“ TRAVEL 75¢ EACH

DUAL 100K
audio taper

3 1/2° LONG
2 172" TRAVEL. $1.50 EACH

SPECIAL PRICE $1.00 EACH

13 VDC RELAY

T1-3/4 SIZE
WITH
WIRE LEADS
.163" DIA. (4.14mm)
3106 VOLYS 2 for $1.00
Rated: 45ma @ 6 VOLTS

6to 12 VOLTS 2 for $1.00
Rated: 56ma @ 8 VOLTS

120 24 VOLTS 2 for $1.00
Rated: 45ma @ 14 VOLTS

FACEPLATE
BATTERY TEST
SET-UP AS
INDICATOR
$5.50 EACH

1 MA
25/16" SQUARE
PANEL METER
MOUNTS IN
21/8" HOLE
$5.50 EACH

0-15V.D.C.

NEON W/ RESISTOR

P = DIRECT
OPERATION

7 for $1.00 FROM 120VOLT

THIS 2-1/4"
SQUARE METER
MEASURES
0-15 VDC.

$4.50 EACH

120V INDICATOR

NEON INDICATOR. RATED
120 V 1/3 W. MOUNTS IN
6/16" HOLE . . . RED LENS.
75¢ EACH
10 FOR $7.00

\ COMPUTER

100 FOR $65.00

GRADE
CAPACITORS

1700 mid. 150 VDC $2.00

2 1/2" DIA x 4 3/4" HIGH ogrgy,

3,600 mid. i
$1.00 i

13/8” DIA. x 3" HIGH

6,400 mtd. f

60 VDC $2.50

13/8" DIA. x 4 1/4” HIGH

22,000 mid. 15 VDC

2" DIA. < 2 1/2" HIGH $2.00

22,000 mfd. 40 VDC

2" DIA. x 6" HIGH $3.00

24,000 mfd. 30 VDC

1 3/4" DIA. x 4" HIGH $3.50

31,000 mid. 15 VDC

1 3/4" DIA. x 4" HIGH $2.50

72,000 mid. 15 VDC

2" DIA. x 4" HIGH $3.50

180,000 mfd. at 6V

2 /2" DIA. x 4 1/2" HIGH $1.50

CLAMPS TO FIT CAPACITOAS 50¢ ea.

METAL OXIDE
VARISTOR

2 FOR

G.E. # V82ZAY2 S1St
50 VOLTS, NOMINAL D.C.
VOLTAGE. 5/8" DIAMETER.

TALOG FREE!

EDGE
CONNECTORS

dﬂlggxﬂ 3 %

ALL ARE .156" SPACING

15 PIN GOLD
SOLDER EYELET $1.75 EACH

15/30°GOLD
SOLDER EYELET $2.00 EACH

18/36 GOLD
SOLDER EYELET $2.w0 EACH

22/44 TIN
P.C. STYLE; NO MOUNTING EARS,
$1.50 EACH 10 FOR $14.00

22/44 GOLD
PC. STYLE $2.00 EACH
10 FOR $18.00

28/56

PC. STYLE $2.50 EACH

10 FOR $22.00

CONTACT: SPNC.
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT.
COIL: 13 VDC 650 OHMS

POWER SUPPLY W/ PRE-AMP

THIS SUPPLY WAS USED TO POWER

AN

 WILL SUPPLY APPROX. 18 VDC AND
INCLUDES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL.
RCA PLUGS FOR LINE IN/OUT

TOLL FREE ORDERS O
1:800-826-5432
(OROER ONLY)

(IN CALIFORNIA: 1-800-258-6666)

ALASKA. HAWAII.
OR INFORMATION
{213) 38080600

8 TRACK/CASSETTE UNIT.IT

$4.50 EACH

» 14 pin style
= 3 amp contacts
s 24 yoltd.c or
120 volt a.c. coil
* Used but tully tested L™
$1.70 EACH o
specify coil voltage:
LARGE QUANTITIES AVAILABLE

! A1
[ILL ELECT

905 S. Vermont Ave.

4 PDT RELAY

SOCKETS FOR RELAY 50¢ each

[L®

RO,

PO BOX 2040¢

MINIATURE TOGGLE SWITCHES

ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T.
(on-on)
P.C. STYLE.
NON-THREADED |}
BUSHING - A
75¢ EACH
10 FOR $7.00

S.P.D.T.
(on-otf-on)

NON-THREADED,
BUSHING.
P.C.STYLE

75¢ EACH

10 FOR $7.00

TERMINA|

BUSHING
i
L2
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S.P.D.T.
(on-on)
SOLDER LUG
$1.00 EACH
10 FOR $9.00
100 FOR $80.
S.P.D.T.
(on-on)
P.C. LUGS.

$1.00 EACH
10 FOR $9.000 U U
100 FOR $80.00

| ®)1
NCIORD

Los Angeles, Calit. 90006

LS.

S.P.D.T.
(on-otf-on)
SOLDER LUG
TERMINALS.
$1.00 EACH

10 FOR $9.00
100 FOR $80.00

D.P.D.T.
(on-on)
SOLDER LUG
TERMINALS.
$2.00 EACH B
10 FOR $19.00

100 FOR $180.00

CALIF

SWITCHES
MINI-PUSH BUTTON

S.P.S.T. MOMENTARY
NORMALLY OPEN
1/4° BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00

SPECIFY COLOR:
RED, BLACK, WHITE,
GREEN, YELLOW.

KEY SWITCH

SPS.T.
4 AMPS @ 125 VAC
KEY REMOVES BOTH
POSITIONS

$3

50 EA

LIGHTED
PUSH BUTTON

RED LIGHTED 120 VAC
10 AMP. SP.S.T.

“POWER" PRINTED ON
FACE. MOUNTS IN
7/8” SQUARE HOLE

$1.50 EA 10 FOR $13.50

FREE! FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00

YELLOW 10 FOR $2.00
FLASHER LED
5 VOLT OPERATION

RED JUMBO SIZE
$1.00 EACH

BIPOLAR LED.
2 FOR $1.70

SUB MINI LED

A

079" x 098"
RED 10 FOR $1.00
200 FOR $18,00
GREEN 10 FOR $1.50
LED HOLDERS

TWO PtECE HOLDER (<]
FOR JUMBO LED
10 FOR 85¢ 200 FOR $10.00

PHOTO-FLASH

CAPACITORS
35 MFD 330 VOLT

1% % 5/8" DIA. %—

45¢ EACH. ..

10 FOR $4.00
170 MFD 330 VOLT
11/8" % 7/8"

2 FOR $1.50 10 FOR $7.00

750 MFD 330 VOLT
2" HIGH x 1 1/4” DIA.
$1.25EACH  10FOR$11.00

QUANTITIES LIMITED

MINIMUM ORDER $10.00 ' wesem

USA: 52.50 SHIPPING

FOREIGN ORDERS:
INCLUDE SUFFICIENT
SHIPPING

=

RES. ADD 6 /2

NO C.0.D!
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A WHOLE NEW WORLD OF TV VIEWING WITH TUSA'S
NEW MODEL CVU-40, 40 CHANNEL CABLE TV CONVERTER
Recelve ail 1he EXTRA CABLE TV “MIDBAND™ & SUPERBAND
CHANNELS on your UHF DIAL
Eliminates the need for renting or laasing This system takes
the “midband" and “superband” channels your TV, VCR or
projector can't receive and converts them 1o standard UHF
channels that any sat can tune in
1 A MUST FOR VIDEO-TAPING FROM CABLE TV}
The system allows you to program both pay {pay TV decoder required) and standard
cable channels for taping on any VCR — while you are 3 8 9
waiching a different channel on your TV, Now . 5...
Stmple to install and operate on any make of TV with UKF. PLUS PDSTAGE.
534.95...

UHF TUNERS

Click Stop Detent Tune
mode), Excellent for replace-
ment use or experimental
work bullding UHF recewvers.
tor ham or TV.
WHILE THEY LAST
$3.95 ea.

10 or more *3.25 ea.

POPULAR IC’s
TOP QUALITY
45 MHz NO SECONDS

Output Tree DESCRIPTION
LM3BON | 2 watl Audic Power Amp  |$1.48 |s 0
UM-386N.3 | Low Vollage Audlo Amp 159
LM-585N Phase Locked Loop
LM73IN | Video Amp
MC-1330 | Video Detector
MC-1348 | Video i Amp
MC1350 | Video it Amp

Video It Amp AGC

Audio It Amp

AF. Modulator

-

i
SPEAKER

NOW AVAILABLE
NEW TUNEABLE DELUXE MODEL CVU-1000

Now Back In Stock!
SANYD UHF VARACTOR TUNERS

W FPwineaano
75 OHM UHF YAGI ANTENNAS

75 Ohm tnput - 45 MHz Output
For Channels 14 - 83

— % %
OPTIONAL 12 db GAIN

Winegard
UHF Antenna
Preamp
18db Gain
NF - 1.8db
| ¥38.95 .

O
Specity Channes “';%D‘Eolu . o 19.95

$8.95ea EACH
8 OR MORE

6.95 ea

Al units are brand new from Sanyo
Cail tor Quantity Price

Oual Comp. Op Amp

Balanced ModiDemodulator |
Video Modulator | 2
LINEAR VOLTAGE REGULATORS

5 Valt Posltive Voli. Reg | &5
8 Volt Pasitive Voll. Reg.

12 Voit Positive Voll, Reg.

15 Volt Positive Voll. Reg

18 Voit Pasitive Volt. Reg

24 Volt Positive Vol Reg.

AC LINE CORDS

18 gauge wire
6 ft. long cable
Prestripped and tinned ends
for easy Installation.
49¢ oa.
AC6G 12-up 39Cea.

Lm7824

©or $3.50 each with every $50.00 purchase of other parts.

e [revp

NE-584 New Plug-in Replacement now In stock - $5.75 ea.

PEAKES NEW 1984
AN i B&K AUTO/MANUAL
cabinets for those RANGING
W MULTIMETER
Speakers Included
Dimensions: 7%

wide X 9V 5% MICA CAPS

Special Purchase |  yniTecH mppEL DuP1T
MV-2108 TELEPHONE
33vl Tunlnu Diode Thls handsome contemporary
telephone s Touch-ane,
making it ideal for MGt or
Sprint service, or banking by
phone. Deluxe two piece de.

2 or more

nigh x 5% deap. Removable 1/8
hick back cover.

%005

QUALITY

POWER TRANSFDRMERS

24V CT, 400 mA

$3.196a. 10-4952.75 6a
50 or more $2.25 ea.

MODEL 2807

SPECIAL PRICE!
s94 00 ea.

oA ReCiSion

10p! .42c e 560p!. .|
43pf .36¢ ea.  1200p! . .
110pf .36c ea. 3000t . 139 ea
Caii for Quantity Discount

sign aflows for wall or desk
mount. Also onoff ringer
swltch, Almond In cotor

Now  $29.95 ea.

POPULAR
Q MICROWAVE

MRF 001

MRF nn
U

cuw CAPS- 001 mid.
2%

-Up
2NB603 (formerly MAF 902)

PROJECT —
BOXES -
Woodgrain E—____
This box Is 11%"W - 4% "H -
6%"D with a removable

aluminum U-shaped chassis
11"W - 3% "H - 670 Inside.

$12.50 ea.
4ormore $10.95 ea.
For Larger Quantities - CALL

75 OHM CHASSIS
MOUNT CONNECTOR

F-61 female connector. Rear
chassis mount with nut
Mates with mate "F" connec-

tors.
nowi 4 tor $1.00

Now Back in Slock'
BONY MITSUMI

SURPLUS UHF-VHF '?) UHE

VARACTOR TUNERS T 2,
These tuners recelve ail chan-
nels 283, pius midband cable
channels and are perfect for
home-brew TV circuits etc.
Output Freq. 45 MHz. Hookup
data incluged. Name Brand.

#852 Nows *15.95 ea.

(3 ORDER NOW
TOLL FREE
800-854-4655
OUTSIDE CALIFORNIA

@B 714.635.5090

ii INSIDE CALIFORNIA

TUNERS

With Schematic

ANAHEIM

VARACTOR ; & Spacity L

75 Dhm Input - 45 MHz Output
For Channets 14 - 83

wew cow paice $16.95 ea.

A units are brand new.
Cali for Quantity Prica

R.F. ELECTRONICS

1056 N. STATE COLLEGE BLVD., DEPT. R A 10-6 ‘o
CALIFORNIA 92806 w@ SAT 10-§ S§
= CLOSED SUN & MON

P DELUXE POPULAR
[5d A-B |  MISCELLANEOUS PARTS
& swiTcHEs | 14001 Diodes
100 tor
Yaw 10KT2

[/
p or lever type

For CATV - MATV - VCR

75 ohm - 80 db isolation

46.95 oa

2 or more °5.95 ea.

Torolds 730 12

Torolds T37 2
20

PERSONAL CHECKS HELD FOR CLEARANCE — NO MiNIMUM ORDER

ALL PREPAID ORDERS 2LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HANOLING — SHIPPED SAME DAY RECEIVED

CIRCLE 27 ON FREE INFORMATION CARD

& TEKEL

TECHNICAL ELECTRONICS
YOUR SUPPLY SOURCE WITH
ASSORTMENTS LIKE THESE:

LED ASSORTMENT 25 LeDS ata price everyone

can afford! Red, Green, Yellow, Amber in all shapes

and sizes.
Stock No. 10-1501 $2.95pkg.

SWITCH ASSORTMENT 8 general purpose

toggle switches. Includes single, double, and three pole
switches from top manufacturers such as Cutler-Hammer

and others!
Stock No. 12-2230 $6.95pkg.

FOOT ASSORTMENT Plastic, rubber, snap-fit,

feft bottom, stud mount, you name it—it's in this
assortment of approx. 100 feet.
Stock No. 49-2398 $2.95pkg.

SLIDE SWITCH ASSORTMENT incluges

SPDT and DPDT slides. 10 pieces per package.
Stock No. 12-1400 $1.50pkg.

ODDS-N-ENDS BARGAIN BOX 5 pound

Random assortment of good quality components and
parts. Includes items such as capacitors, diodes, motors,
transformers, printed circuit boards, and much

much more!
Stock No. 49-3041 $10.00pkg.

TERMINAL STRIP ASSORTMENT watt pound
Iof approx 100 pieces. Random assortment of sizes and
engt

$2.95pkg.

Stock No. 49-2400

ORDER TOODAY! VISA, MASTERCARD & COD accepted for
phone orders. Pltease add $3.00 for. UPS ground. Satisfac-
tion guaranteed. Calf or write for your FREE CATALOG!

TECHNICAL ELECTRONICS
Dept. M P.0. Box 2361
Woburn, MA 01888 (617) 935-1717

RADIO-ELECTRONICS

134

ouch Tone Generator
ini- K|t

K263
.95 HI TORQUE  Hi RPN

LOW iNERYIA
10 @ ‘5 35 I

MK5089N 8 3 579 MHZ CRYSTAL
SE WITH ANY 4 X 3 SWITCH MATRIX
10 PAGE DATA BOOK 95¢

WIND UP GREAT
AT 12VDC 4-1/4" Dia x
8" THICK, SHAFTS 172"
0(A ORIG COST 86 §§

% “SNOOPER
& AMPLIFIER
WOWIE' AN INTERCOM, BUG
GING DEVICE, B PA SYSTEM ALL
ON & %-(/2 % 1:1/4" PC BOARD
ON 9V, HAS SNI6923N 4UDID AMP

IC, 8.0 SPEAKER, PLUS aN ELECTRET
MICROPHONE - 3/8"DIA_X 1/2° LONG

el TRANSFORMER
PRI 1157230 vAC
SEC ) 2BVCT AT 5 AMPS
SEC 2 I5VCT AT 2 AMPS

1

3-3/4 X 3-1/4 X 3-1/8 HIGH ERE

gi\

* PARTS BONANZA #
Channel 2 Decoder
HMOT DEAL ON SOPHISTICATED DE-
SCRAMBLERS REMOVED FROM
SERVICE, REFURBISMED, & THEN

10314 35
wT 3 L8

Midband Converter
BRAND NEW PRODUCTION AEL UNIT
TAKES THE 'HIDDEN CHANNELS' ON
MIDBAND AND MOVES THEM TO
CHANNELS 7-13 SWITCH SELECTS
"NORMAL' OR 'MIDBAND' JUST PUT

TWO SWITCHES
‘STANDARD' AND 'PREMIUM' AND
AN AC QUTLET FOR YOUR TV

FEATURES 4 DOUBLE BALANCED

OUTLET FOR YOUR TV ONLY TWO
CONNECTIONS IN B QUT OVERALL
SIZE IS 6 X 4-5/8 X 2° HIGH

CLOCK Assy.

Converter /Descrambler
THESE AEL CONVERTERS ACCEPT
ANY TWO NON-ADJACENT MIDBAND

500 g

wT |12 L8
ME GUTS FROM THOSE NEW COFFEE

MAKERS WITH A COMPUTER 'BRAIN' THAT

GREAT TAANSFORMER FOR

5 812V REGULATED SUPPLIES
THIS 1S A COOL RUNNING
QUALITY UNIT INDIVIDUALLY
BOXED T-0880 WT 6 LB

||95

POWER SUPPLY

12-15 ¥OLT ) & AMP
'‘COMMERGIAL POWER SUP-
PLY. STANDARD POWER
TYPE SPS 30-15 BRAND
NEW, INDIVIOUALLY BOXED
116V 7230V INPUT
VOLTAGE REGULATED CURRENT LIMIT

ING PROJECTS! 6-

WITH 10 FT CABLE

8/16 TRACK TAPE HEADS

; PER HEAD WITH A RESPONSE

77 (NSTRUMENTATION MFR PAID
( AT 7-1/2 1PS, THESE MONEYS

e

STAGGERED TO GET 16 TRKS NEW, 5
R-8 8 TRK RECORD or P-3 8 TRK PLAY* 35¢€a

MODULAR
PHONE JACKHE -
stanparp PHONE [ll THIS BATCH IS NEW,

JACK HAS 6° Y ep-a

COLOR CODED . PR-8

PP-i4
LEADS WiTH :
SPADE LUGS YOUR CHOICE PP-28 2

T ez 1z°
"

= 10/%10
BALL-TYPE
MICROPHONE

W1-Z PIEZO MIKES ARE GREAT
FOR TAPE RECORDEAS, TALK-

8 TRKS ON I” TaPE, 2 HEADS CAN BE

DIGITALLY CONTROLS THE COFFEE MAKING
a PERFECT EXAMPLE OF MONDAY MORNING

INSERTION LOSS |

OUT OF 10 MAVE SOLOER SWORTS, <15 TO +25 08uv. FOR USE

~~ ELECTRONIC BARGAINS ™'
f YOU'RE NOT ON QUR MAILING LIST, YOU'RE MISSING QUT
STANDING BUYS ON THE FINEST tN ELECTRONIC PARTS FOR
THE BUILDER N B YEARS OVER 250,000 HOBBY!STS HAVE
DISCOVERED WHERE TO FIND USEFUL, UNIQUE OR OOWNRIGHT
STRANGE ELECTRONICS AT GIVEAWAY PRICES

WHY NOT SEND FOR QUR CATALOG TODAY --~- 1T'§ FREEY

qplAMDNDBACK
ELECTRONICS COMPANY
PO BOX 12095 Dept 102
SARASOTA, FLA. 33578

Phone Orders (813) 953-2829

CONTINENTAL US ADD %1.60 FOR THE FIRST LB m
AND S0' FOR EACH ADDITIONAL LB

WEST COAST ADD #t.80 FOR THE FLRST POUND 8

50¢ FOR EACH ADDITIONAL POUND

COD 8 MAIL ORDER 87 MINIMUM, CREDIT CARDS 15 MIN.

3747 LONG

OVER 1,000
> 50,000z
PERFORM '

UNUSED
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MICROWAVE
TV SYSTEM

Variable from 1.9 to 2.5 GHz

The latest advance
in microwave
technology with a
SNOW-FREE
PICTURE.

Introductory

SPECIAL

*124°>

THIS UNIT COMES COMPLETE WITH:
® 20" Fiberglass Parabolic Dish

® Pre-Assembled Probe with
Down Converter

® Power Supply and Coax Switch
® 60’ of RG-59/U Coax with Connector
® Transformer for 75 to 300 Ohms

® All Mounting Hardware for Fast
and Easy installation

Ll

? Send Cashiers Check or Money Order to:

——— {Personal Checks, aliow 2-5 weeks lo Clean)

PROFESSIONAL VIDEO, Inc.

4670 Hollywood Blvd., Hollywood, Calif. 90027

For C.0.D. Orders Call (213) :23;2 ggg:

CIRCLE 30 ON FREE INFORMATION CARD



rams2y  the first name in Counters !
9 DIGITS 600 MHz $1299%

SPECIFICATIONS: IRED

The CT-90 is the most ve§alilg featur(e packed counter avaitable for less SR::s‘ﬁivitx ig::h::lﬁl%) &"VH; 150 MHz
than $300.00! Advanced design features include; three selectable gate times, Less than 50 MV to 500 MHz
?‘}_l)%ETS,M| Jearwamanty  $129.95 nine digits, gate indicator and a unique display hold function which holds the Resolution: 0.1 Hz (10 MHz range)
{C.:;;” Kit. 90 day panis war- oo displayed count after the input signal is removed Also, a10mHz TCXOtime 1.0 Hz (60 MHz range)
AC-1 AC sdapter 395 base is used which enables easy zero beat calibration checks against WWV. 10.0 Hz (600 MHz range)
i:‘.’m:’i::.'::: i 12,95 Optionally; aninternal nicad battery pack,external time base input and Micro- Display: 9 digits 0.4” LED .
O¥arithicreperedOmey power high stability crystal oven time base are available. The CT-90, Time base: g:z::;‘:‘;gg?}o p:)nv:::olvgn-%pr :;Ag(yi&c

ume base 4995
External time base Input 1498 performance you can count on! e 815 VAC ® 250 ma

7 DIGITS 525 MHz $99%

SPECIFICATIONS: PRICES:
Range: 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality frequency counters. med.l ear warr $99.95
Sensitivity:  Less than 50 MV to 150 MHz Deluxe features such as: three frequency ranges - each with pre-amplification, : D, anty :
K P CT-70 Kit, 90 day parts war-

5 Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make measurements a ranty 84.95

Resolution: :§OH;(55}(‘)4l::};mge) ] snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 3.95
I ange) "
o 2 rang from audio thru UHF with 1.0 ppm accuracy - that’s .0001%! The CT-70 is BP-1 Nicad pack + AC

100.0 Hz (500 MHz range)
Display: 7 digits 0.4" LED the answer to all your measurement needs, in the field, lab or ham shack. adapter/charger 12.95

Time base: 1.0 ppm TCXO 20-40°C
Power. 12 VAC @ 250 ma

7 DIGITS 500 MHz $79%

PRICES: Here's a handy, general purpose counter that provides most counter
MINIL100 wired, 1 year functions at an unbelievabie price. The MINI-100 doesn’t have the full SPECIFICATIONS:
warranty . frequency range or input impedance qualities found in higher price units, but Range: 1 MHz to 500 MHz
AC-Z Ac adapter for MINI- for basic RF signal measurements, it can't be beat! Accurate measurements Sensitivity:  Less than 25 MV
100 : can be made from | MHz all the way up 10 500 MHz with excellent sensitivity Resolution: 100 Hz (slow gate)
BE.ZINicadipack[andrAG throughout the range, and the two gate times let you select the resolution A l'OAKAHZ (fa"st gate)
adapter/charger : desired. Add the nicad pack option and the MINI- 100 makes an ideal addition Dip e 0 AL ED
Time base: 2.0 ppm 20-40°C
to your tool box for "in-the-field” frequency checks and repairs. Power. 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

SPECIFICATIONS:
Rang}:z ) 20 Hz to 600- MHz The CT-50 is a versatile lab bench counter that will measure upto600 MHz w.
Sensitivity:  Less than 25 mv 1o 150 MHz  yisn 8 digit precision. And, one of its best features is the Receive Frequency ~C1-50 wired | yearwarranty ~ $159.95

Less than 150 mv to 600 MHz CT-50 Kit, 90 day parts
X Adapter, which turns the CT-50 into a digital readout for any receiver. The b
Resolution: 1.0 Hz (60 MHz range) . . b . X warrant; 119.95
10.0 Hi (600 MHz rin)gc) adapter is easily programmed for any receiver and a simple connection to the RA-1, r};cciver adapter kit 1495

Display: 8 digits 0.4 LED receiver's VFQ is all that is required for use. Adding the receiver adapter in no RA-1 wired and pre-program-
Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver
Power. 110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

DIGITAL MULTIMETER $99< ..o

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a
PRICES: convenient, easy to use format. Measurements are displayed on a large 3%

DM-700 wired, | year wamanty ~ $99.95 digit. V5 i R N K .
DM.700 Kit, 90 day parts igit, %2 inch LED readout with automatic decimal placement, automatic P 0.1uA 102.0 Amps, 5 ranges

warranty 79.95 polarity, overrange indication and overload protection up ro 1250 volts on all Resistance 0.1 ohms 0 20 Megohms, 6 ranges
AC-1, AC adaptor 3.95 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, Input

BP-3, Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt bail makes it an impedance: 10 Megohms, DC/AC volts
adapter/charger 19.95 ideal addition to any shop. Accuracy: 0.1% basic DC volts

MP-1, Probe kit 2.95 Power. 4'C cells

AUDIO SCALER ACCESSORIES COUNTER PREAMP

Telescopic whip antenna - BNC plug
For high resolution audio measurements, multiplies High impedance probe, light loading . .. cen . For measuring extremely weak signals from 10 to 1,000
UPin frequency. Low pass probe, for audio measurements : co 227 IMHz. Small size, powered by plug transformer-included.
® Great for PL tones Direct probe, general purpose usage . ... . E ® Flat 25 db gain
@ Muitiplies by 10 or 100 Tilt bail, for CT 70, 90, MINL-100 i @ BNC Connectors
® 0.01 Hz resolution’ Color burst calibration unit, calibrates counter ® Great for sniffing RF with pick-up loop
$29.95 Kit ~ $39.95 Wired against color TV signal : $34.95 Kit  $44.95 Wired

ramszy, glestrcias, ina. - O B A e s ik omate ociva

insurance to 0 maximum o verseos odd 1 5%, COD, add

2575 BAIRD RD. ¢ PENFIELD, NY 14526~ PHONE ORDERS 2" b g $10. 44 31,50 WY endan 447 Tox
CIRCLE 79 ON FREE INFORMATION CARD

WIRED

SPECIFICATIONS:
DC/AC volts: 100uV to 1 KV, 5 ranges
DC/AC
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DIGI-KEY

_ -10]0 & C &
CORPORATION

> QUALITY —~ Name brand products from nationally 1 jzed fe CHEMI

NAvONAéH i L * PANA! = L .1
AAVID » CHEMWIK o AT&NTIC DIODESL'E N 4 & ' VIA%{ S. DIAMOND TOOL» UNGAR » GC
VISA ARIES » PLESSEY » MIOLEX « AAVID & Jt SERVICE — Comp ized order pr g and inventory control AS UMENTS * D-ie AP PRODUCTS ge
OK MACHINE » UNGAR ¢ GC CHEMICALS ¢ A o . P L ¢ UNGAR ® GC CHEMICALS @ Al 1
« PANASONIC » S — Volume Discounts ® OFM Quantity Pricing ® Toll Free 800 Number * ARJES » © MOLEX ® €. .
5 A " - : ; : The Big DIGI-KEY Discount makes n Big Price Difference 12 stiow B : g 5 = B %
R D RA R ] D AP OR 0 DIPPED A
740800 TTL ) 130 CABACITORS
Pries| -t !H‘ [Part ¢
g3 2.19} 3 Body ~ $ V-0 poeste Copoee Alloy contece w“m*ﬁ: 7 B
na LF3e1n & 10]] Accommodstes standerd IC ieeds up T 014" theck and v::"’"'""‘l' (X4
»| LF3e3n 1.12fjL MIBON 941l 026" wide. Contct I8 dewgned and orented o the In- —— oy
| P3N 140JLMABING. 1281 suintor 1o gresp the brosd “Tece™ of e IC ieed, showng .| | ABSORTIENT OF 13
a A e 1 a0dietnan 1 78] tor iow vmaton and High retr foroms Socke 4 | POSAAE o for suny C54’!
4 LF'I' 28] | 10 Soepve MarTLm on [l .
A e Nl 75 LD R TA“. e s E
‘o F387! Taogiasex 881 = s
B apuoxr.. 200D)P SOCKETS PARASORIC BUALITY, o
L B T T T Tl o —— WGHET Cp Ve
> 8 K yenx * Single beem [R5 - [OIGI-KEY now haa o T (oo S ol
0] LVEEECN ] Dinc Capaciiors, inchuding {keted afier NPO baneer) 172000 33 3 @
84| K B7RLMBSECN  1.04% # YOUR CHOICE: TN OR i NPO “éE R P2001 ES 202.80
al7aszon . 377 JUMGESCN . 1.30 » b ey 2 e oot i - e e H %é?
£ e 24 23} useech 217 " ———— d 9] 1 NI Cometn Sreen o T ommos i 2004 3 £
o] g ,g inee7ch - 1a0f] T PUATED SOLDER VAR  man 20 ™ 3 - il & Sermdt your FRES DIGHKEY Camieg |, 22000 3 D
s afer S vroecw .7 [T} ] X Part Prims 1208 3 a2
- Adfrae 7 Ml RIS 63 B 24 77 ivifiNo.  Cen  vow W e 2 3 -t
% S T i o N5 L1814 I ¥ Hilraoo 1051 ) FX09 10 3 277 168250 14625
N £ ———Jnarn o JUTBCN .3 18 a7 e 3 # & wpt [ T MR - 198.25 170625
| - TRETTINRR; tivetni-d » 1. I W00 et w0 PO 47 o)
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DIGHKEY Stocks Most AP, Products
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The Digi-Key vohsme discount ond Service charges are simple 10 apply. Most ifems said by Digi-Key may be combined for o'volume discount: Items that ore not discountable ore identitied by the  SERV ICE CHARGES VOLUME DISCOUNT
sufha-ND following the part number. Atter writing your order, total all of the discountable items and opply the appropriate discount. To the sublotal; add the non discountoble ems. Thenodd o 0.00.5 9.99 Add $2.00 5 0.00.5 99.99
the hahdlit charge. We pay all shipping and insurance to oddresses in the U.S,A. Cancda and Mexico when payment occompanies order 10.00.525.00 . Add 50.75 5 100.00-5249.99

s
WHEN ORDERING BY PHONE, CALL: 1-800.346.5144 (Mn., Ak, Hi., coll 218-681-8674) By mail sand your order 10: DI G NEY, Nighway 32 Scuth, Thiet River falls, MN 36701 $:25.00-549.99 Add $0.50 $ 250.00-5499.99
You moy pay by check, money order, Master Charge. VISA or € 0.0 DIGI-KEY GUARANTEE: any ports or products purchased from Digi-Key thot prove 1o be defective wilbe $ 50.00-599.99 . .Add $0.25 $ _500.00.5999.99 E
replaced or refunded if refurned within-90 days from receipt with o capy;of. you? invoice. . $100.00:% Up NG Charge $1000.00 & Up Less 25%,
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In Mn., Ak.. Hi. Call 218.681.00674
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It’s like no other magazine in the world!

Between the covers of this special annual publication are carefully selected articles on
scientific developments, recent technical advances, consumer products trends, develop-
ment of services, exotic communications advances, design information, hobbying tips,
and “what’s new” material compiled for your reading pleasure and information. Each
article was specifically chosen and prepared for publication by the editorial staff of Radio-
Electronics magazine, updated to the moment it went on press and printed. Here’s what
you will read about in the 1984 edition:

VIDEO ENTERTAINMENT—It
couldn’t be said all in one article so we
compiled a 16-page special section
covering the changing and growing

tool for the common man. Cellular
technology promises more channels
with a little help from appli2d comput-
er technology.

DIGITAL AUDIO DISCS—Laser
rays are bringing new noise-free,
pulse-encoded audio programming
to your stereo system embedced in a

field of entertainment in the home:
new video components with screens
from the gigantic to the tiny postage-
stamp size, accessories that didn’t ex-
ist last year, and tips on getting the
most from what you own or plan to

buy. VIDEO

ENTERTAINMENT
SATELLITE TV—The countryside is 16-packed-pages
strewn with parabolic tracking dishes R
installed by home owners to pull-in t
the countless television channels at®
transmitted back to earth by satellites T
poised in space in geosynchronous
orbits. You, too, can enjoy the pro-
gramming selection—and much of it
is commercial-free, too!

105, %S
ovies o

inside info on—

- Cordless Telephones

- Video Disk Systemns

« Pocket SW Receivers

- Stereo Audio for TV

+ Mobile Telephones

- Digital Audio Disks

- Pocket Pager Progress

MOBILE TELEPHONES—What
was once a status symbol for the idle
rich is quickly becoming a working

ol
s
ercial

fee N .
e PLUS—There’s so much mare, we

Plys facts on—

w Cutting your fuel oft costs (p. 15}

» Pepping-up video sosnd to hi-fi (p. 41)
» Making tow-cost comouter cabies (p. 77}
» Saving by buying Mal=Drder (p. 101}

plastic disc immune to strawberry
jam, sandpaper, and desert heat.

of Electronics News and Tips
i change your avery-day Iite

MAIL ORDER BUYING—You've
heard the bad points, includ ng the
myths. Now, here are the facts and
economics of buying mail order that
will be an asset to your business or
hobby.

have space only to mention an elec-
tronic guitar tuning project, theory on
digital filters, how to make inexpen-
sive computer cables, build a pro-
grammable home thermostat, tips on
buying pocket-size shortwave re-
ceivers, stereo audio for TV, all about
VLF active antennas, news on dagers,

how to restore antique radios, and....

Radio-Electronics ANNUAL 1984

How to Order—

We can't drop your copy of Radio-Electronics Annual 1984 into the mail sack
until we receive an order from you! So, do it today! Fill out the coupon below,
giving us all the information requested, write a check or money order (no
stamps) for the correct amount, and mail at once to:

RADIO-ELECTRONICS ANNUAL
Circulation Department

200 Park Avenue South

New York, NY 10003.

] Okay, drop my copy of Radio-Electronics Annual 1984 into the mail bag. |
am enclosing $2.50 for the issue plus $1.00 for postage and handling for US,
Canada and Mexico. All other countries add $2.00. US funds only.

[J Icanuse ______ copies of Radio-Electronics Annual 1984. | am enclosing
$2.50 for each copy plus $1.00 for postage and handling for US, Canada, and
Mexico. All other countries add $2.00. US funds only.

SEND CHECKS OR MONEY ORDERS ONLY
Allow 6-8 weeks for delivery.

RE1183

O I know you have a limited supply of the 1983 Edition of the Racio-Elec-
tronics Annual. Please send me copies. | am enclosing $2.50 for each
copy plus $1.00 for postage and handling for US, Canada, and Mexico. All other
countrizs add $2.00. US funds only.

Please Print

Name

Street address




OSCILLOSCOPES
o< rccson JRHESERN
4 CORPORATION
MODEL Aeg PRICE OUR PRICE H IT C H I

1405 5 e $31500 $ 268.00 Ol ra)
1466A 10 MMz 475.00 399.95

1476A  DUAL TRACE 5' 10 MKz 545.00 449.95 HooEL Rew PRICE
1477 15 MHz 595.00 499.95 v-222 20 MHz $ 69500 $ 590.75
14798 30 MHz 795.00 619.95 V-422 40 MKz 895.00 760.75
1522 28 Mz 695.00 590.75 V-650 8C MKz 1195.00 995.00
1540 0 MHz 950.00 809.95 V-1050 100 MHz 1995.00 1690.00
1560 89 MHz 1150.00 979.95 V=209 20 MHz PORTABLE 950.00

1570 70 MHz 1395.00 1095.00

1590 100 MHZ 1995.00 1695.00

QUR PRICE

DIGITAL MULTIMETERS

FLUKE /] | BECKMAN

® 2 T MODEL OUR PRICE

MODEL OuR PRICE TECH 300 3 1/2 DIGIT MULTIMETER $120.00

80208 ANALYST DIGITAL MULTIMETER $194.00 TECH 310 A 2I0ICHEAULTETED 140.00
8021B TROUBLESHOOTER DIGITAL MULTIMETER 159.00 TECH 310UL 3 1/2 0iGIT MULTIMETER 150.00
8022B TROUBLESHOOTER DIGITAL MULTIMETER 144.00 TECH 320B 3 1/2 0IGIT MULTIMETER 170.00
8024B INVESTIGA TOR DIGITAL MULTIMETER 249.00 TECH 330 3 1/2 DIGIT MULTIMETER 209.00
80268 Y O/ IS TS 219.00 HD-100 PORTABLE DIGITAL MULTIMETER 169.00
8060A 4 1/2 DIGITAL HANDHELD METER
80628 4 1/2 DIGITAL HANDHELD METER 279.00 CIRCUITMATES

8010A 3 1/2 DIGIT MULTIMETER sench on FiELD 259.00 - o DM-15 3 1/2 DIGIT MULTIMETER $59.95
8012A 3 1/2 DIGIT MULTIMETER sencu on fieco 339.00 ” DM-20 3 1/2 DIGIT MULTIMETER 64.95
BO12A-01 3 1/2 DIGIT MULTIMETER sencr o rien 379.00 | DM-25 3 1/2 DIGIT MULTIMETER 79.95
8050A 4 1/2 DIGIT MULTIMETER sench o FELo 389.00 - DM-40 3 1/2 DIGIT MULTIMETER 69.95
8050A=01 3 1/2 DIGIT MULTIMETER sexc on revo 439.00 DM-45 3 1/2 DIGIT MULTIMETER 89.95

349.00 - HD-110 PORTABLE DIGITAL MULTIMETER 180.00

Weller DIGITAL and ANALOG
INSTRUMENTATION
MODEL OUR PRICE Q

WTCPN  SOLDERING STATION $ 69.95

EC-1000 sOLDERING STATION 105.00

EC-2000 SOLDERING STATION 144.95 - s:“s;"';;

DS-600  PORTASLE DESOLDERING sTaTion  325.00 ~ vom 1 20'00

DS-500 DESOLDERING STATION ~ 399.95 CEL] GuDCHEID :
PORTABLE DIGITAL VOM 319.95

DS-100 DESOLDERING STATION 69.95 il \ _ PORTABLE DIGITAL VOM 234.95.

= AVERAGE SENSING DMM 175.00
MODEL gnean e . AUTORANGING DMM 219.95
9270 SOLDERING STATION $79.95 DMM 175.00
9100 SOLDERING STATION 96.00 HANDHELD DMM 124.95
9000 SOLDERING STATION 135.00 TRUE aus. DMM 191.25
HOT VAC 2000 DESOLDERING STATION 325.00 “DIGALOG" DMM 229.50
HOT VAC 4000 0ESOLDERING STATION 349.95 MICROWAVE LEAK TESTER  325.00

CABLE CONVERTERS 11ESE ARE NOT DESCRAMBLERS NTE AN “cn TRIPLERS

MODEL OUR PRICE ORIGINAL BOXED
JERROLD LCC-58 60 CHANNEL CORDLESS Tv CONVERTER $110.00 PART No. PRICES

Lcc-91 9t CHANNEL COfDLESS TV CONVERIER 119.95 : SK 3304 / 500A $11.95 cach 5For 55.00

SK 3306 / 523 / 526 13.95 cacn 5Fr  64.75
TECKNIKA 8301 WIRELESS REMOTE CONTROL Tv TUNER 110.00 SK 3303 / 522 11.95 cacn

SK 3307 / 529 17.75 eacn s & up 16.50 eacn
BP 5748 46 CHANNEL / UHF CONVERTER FOR Tv AND VTR 29.95 SK 3305 / 534 12.50 cacn

SK 3900 / 536 24.95 cacn .

SK 3309 / 539 12.50 cacn .

Xcel. l eﬂ 800-616  zemturocus Diviber  4.50 cacn

CRITICAL SAFETY CAPS
MODEL REG. OUR PRICE £ \ PaRT No PART No. PART Mo

GE MAGNAVOX ZENITH

TC-100/ST  $499.95 $349.95 ‘ B s mooNavDx FZECITH

TC-150/ST 379.95 289.95 1 :EE:: ::Q?g ::gggg':g ey

TC-200/ST 236.17 179.95 EP 25X78  250663-19 20 8871
EP 25X69

NAME BRAND TRANSISTORS EP 25X79 ANY ASSORTMENT OF S tor §17,50
MODEL QUR PRICE OUR PRICE MODEL QUR PRICE
108  10FOR.  § 5.50 10 FOR  $10.00 125 100 FOR  $ 9.85 & KESTER SOLDER 062 DIAMETER $ 9.95 cach 5 ror 28.00
123A 10 FOR 809 0 GETD G0 O Rahace CHS BP SOLDER 031 DIAMETER  10.95 sacn 3 o 30.00

152 10 FOR 8.00 10 FoR 10.00 506 10 FOR 8.00 SOLDER WICK /8 DIAMETER i 9.95
153 10 FoOR 8.00 10 FoR 10.00 712 s Fop 10.00 il

154 10 FOR 12.00 10 FOR 12.50 sPeciaL 238 10 FOR 26.00 RG-59U COAXIAL CABLE %
ALUMINIUM FOtL $49.95 1000 FEET
SPECTRUM IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG COPPER BRAD 54.95 1000 FecT B

7

BSR-1 DROP-IN CHANGER $29.95 A

REPLACEMENT  JOYSTICKS  $9.95 rch eam @\

CEWUR e,

EXT. 6
LECTQDNI%@E@W 7 IN PA. CALL

rsﬁw‘ci»ns»m
5930 MARKET ST. voo.. e
LIS HOIgO IR PHILADELPHIA, PA = 5% | (215)=748=-3010
FREE CATALOGUE: o -0 v

MASTER CARD
COD ORDEAS AGCEPTED
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STATIC RAMS Z-80 8000

2.5 Mhz 8035 5.95
2101 256 x 4 (450ns) 1.95 280-CPU 3.95 ?3:;98060 ‘gg:
5101 256 x 4 (450ns) (cmos) 3.95 Z80-CTC 4.49 - d
2102-1 1024 x 1 (450ns) 89 Z80-DART 10.95 INS-8073 24.95
2102L-4 1024 x 1 (450ns) (LP) 99 Z80-DMA 14.95 :g:g g.gg
2102L-2 1024 x 1 (250ns) (LP) 149 Z80-P10 4.49 -

8085A-2 11.95
8086 29.95
8087 CALL

Z80-S10/0 16.95
Z80-S10/1 16.95
Z80-S10/2 16.95

211 256 x 4 (450ns) 2.49
2112 256 x 4 (450ns) 2,99

2114 1024 x 4 (450ns) 8/9.95

2114-25 1024 x 4 (250ns) 8/10.95 Z80-S10/9 16.95 8088 39.95
2114L-4 1024 x 4 (450ns) (LP) 8/12.95 4.0 Mhz 8089 Bg-gg
2114L-3 1024 x 4 (300ns) (LP) 8/13.45 zeoa-cu a5 [ ors 7.95
2114L-2 1024 x 4 (200ns) (LP) 8/13.95 Z80A-OTC 4.95 Sisel 6.95

2147 4096 x 1 (55ns) 4.95
TMS4044-4 4096 x 1 (450ns) 3.49
TMS4044-3 4096 x 1 (300ns) 3.99
TMS4044-2 4096 x 1 (200ns) 4.49
MKa118 1024 x 8 (250ns) 9.95
TMM2016-200 2048 x 8 (200ns) 4.15
TMM2016-150 2048 x 8 (150ns) 4.95
TMM2016-100 2048 x 8 (100ns). 6.15
HM6116-4 2048 x 8 (200ns) (cmos) a.75
HM6116-3 2048 x 8 (150ns) (cmos) 4.95
HM6116-2 2048 x 8 (120ns) (cmos) 8.95
HM6116LP-4 2048 x 8 (200ns) {cmos}(LP) 5.95
HMB116LP-3 2048 x 8 (150ns) (cmos)(LP) 6.95
HME116LP-2 2048 x 8 (120ns) (cmos](LP) 10.95
Z-6132 4096 x 8 (300ns) (Qstat) 34.95

Qstat = Quasi-Static

ZB0OA-DART 11.95
Z80A-DMA 16.95
Z80A-PIO 4.95
ZB80A-SI0/0 16.95
ZB80A-S10/1 16.95
Z80A-S10/2 16.95
280A-S10/9 16.95
6.0 Mhz
280B-CPU. 11.95
280B-CTC 13.95
Z80B-PIO 13.95
Z80B-DART 19.95

ZILOG

8185 29.95
8185-2 39.95
8741 39.95
8748 24.95
8755 24.95

LP - Low Power

DYNAMIC RAMS

TMS4027 4096 x 1 (250ns) 1.99
UPDA411 4096 x 1 (300ns) 3.00
MM5280 4096 x 1 (300ns) 3.00
MK4108 8192x 1 (200ns) 1.95
MM5298 8192 x1 (250ns) 1.85
4116-300 16384 x 1 (300ns) 8/11.75
4116-250 16384 x 1 (250ns) 8/11.95
4116-200 16384 x 1 (200ns) 8/12.95
4116-150 16384 x 1 (150ns) 8/14.95
4116-120 16384'x 1 (120ns) 8/29.95
2118 16384 x 1 (150ns) (5v) 4.95
4164-200 65536 x 1 (200ns) (5v) 5.95
4164-150 65536 x 1 (150ns) (5v) 6.95

5V = single 5 volt supply

CRYSTALS
32.768 khz 1.95
1.0 mhz 4.95
1.8432 4.95
2.0 3.95
2.097152 3.95
2.4576 3.95
3.2768 3.95
3.579535 3.95
4.0 3.95
5.0 3.95
5.0688 3.95
5.185 3.95
5.7143 3.95
6.0 3.95
6.144 3.95

6.5536 3.95

8.0 3.95

EPROMS 100 398

1702 256 x 8 (1us) 4.50 10.738635 3.95

14.31818 3.95
15.0 3.95
16.0 3.95
17.430 3.95
18.0 3.95

2708 1024 x 8 (450ns) 3.95
2758 1024 x 8 (450ns) (5v) 5.95
2716 2048 x 8 (450ns) (5v) 3.95
2716-1 2048 x 8 (350ns) (5v) 5.95
TMS2516 2048 x 8 (450ns) (5v) 5.50

AY5-2376 11.95
AY5-3600 11.95
AY5-3600 PRO 11.95

RS232 FEMALE 3.25
RS232 HOOD 1.25
5-100 ST

JDR Microdevices

PR-125T
PR-320

16 15,000 349.00
32 15,000 595.00

TMS2716 2048 x 8 (450ns) 7.95 18.432 3.95
TMS2532 4096 x 8 (450ns) (5v) 5.95 20.0 3.95 c
2732 4096 x 8 {450ns) (5v) 4.95 22.1184 3.95 DiS
2732-250 4096 x 8 (250ns) (5v) 8.95 32.0 3.95 CONTROLLERS
2732-200 4096 x 8 (200ns) (5v) 11.95 17171 16.95
2764 8192 x 8 (450ns) (5v) 9.95 CRT 1791 24.95
2764-250 8192 x 8 (250ns) (5v) 14.95 1793 26.95
2764-200 8192 x 8 (200ns) (5v) 24.95 CONTROLLERS 1795 49.95
TMS2564 8192 x 8 (450ns) (5v) 17.95 6845 14.95 1797 49.95
MC68764 8192 x 8 (450ns) (5v)(24 pin) 39.95 68B4S 19.95 2791 54.95
27128 16384x8 Call Call H:‘;55°55P :3:: 2793 54.95
684 . 2795 59.95
5v = Single 5 Volt Supply MC1372 6.95 2797 59.95
68047 24.95 6843 34.95
EPROM ERASERS 7220 wsss [ V2 3995
7220 99.95 UPD765 39.95
" . CRTS5027 39.95 B8876 29.95
Capacit Intensiji M
Timer Chip  (uW/Cmh) CRTsas7 4995 Y MBss77 3a.95
2918A - 1691 17.95
PE-14 6 5,200 83.00 DP8350 a9.95 S 5143 18.95
PE-14T X 6 5,200 119.00
PE-24T X 9 6,700 175.00 KEYBOARD CONNECTORS
PL-265T X 20 6,700 255.00 CHIPS RS232 MALE  2.50
X
X

3.95

1224 S. Bascom Ave. ® San Jose, CA 95128
(408) 995-5430 ® Telex 171-110

1983 JOR MICRODEVICES..INC.

64K DYNAMIC $ Tm m201 6 2KX8 STATIC sa
41 64 200 NS 595 | 200 NS 15

6800 74L.S00
68000 59.95 74LS00 24 74LS173 69
6800 3.95 74LS01 25 74LS174 55
6802 7.95 74LS02 .25 74LS175 55
6808 13.90 74LS03 .25  74LS181  2.15
6809E 19.95 74LS04 24 74LS189  8.95
6809 11.95 74LS05 25 74LS1%0 .89
6810 2.95 74LS08 .28 74LS191 .89
6820 435 74LS09 29 74LS192 .79
6821 3.25 74LS10 25 74LS193 .79
6828 14.95 74LS11 .35 74LS194 .69
6840 12.95 74L812 .35  74LS195 .69
6843 34.95 74LS13 .45  74LS196 .79
6844 25.95 74LS14 .59 74LS197 .79
6845 14.95 74LS15 .35 7418221 .89
6847 11.95 741820 25 74LS240 .85
6850 3.25 74LS21 .29 74LS241 .99
6852 5.75 74LS22 25 74LS242 .99
6860 9.95 74LS26 .29 74LS243 .99
6862 11.95 74LS27 .29 74LS244  1.29
6875 6.95 74LS28 .35  74LS245 1.49
6880 2.25 74LS30 .25 74LS247 75
6883 22.95 74LS32 .29 74LS248 .99
68047 24.95 74LS33 .55  74LS249 .99
68488 19.95 74LS37 .35  74LS251 59
6800 1MHZ 74LS38 .35  74LS253 59
68800 10.95 74LS40 25  74LS257 59
8802 2225 74LS42 .49  74LS258 .59
68BOSE 29.95 7aLS47 75  74LS259 2.75
68809 29.95 74LS48 .75  74LS260 .59
SEBT0 .95 74LS49 .75 74LS266 .55
8821 .95 74LS51 25 74LS273 149
SEBA totes 74LS54 .29 74LS275 3.35
BBt 5.95 74LS55 .29 74LS279 .49
68B00 = 2 MHZ 74LS63 125 74LS280 1.98
74LS73 .39 74LS283 .69
74LS74 .35  74LS290 .89
74LS75 .39 74LS293 .89
74LS76 .39 74LS295 .99
74LS78 .49  74LS298 .89
74LS83 .60 74LS299 1.75
74LS85 .69  74LS323 350
74LS86 .39 74LS324 175
74LS90 .55 74LS352 1.29
74LS91 89 74LS353  1.29
74LS92 .55 74LS363 135
74LS93 .55 74LS384  1.95
74LS95 .75 74LS365 .49
74LS96 .89  74LS366 .49
74LS107 .39 74LS367 45
74LS109 .39 74LS368 .45
74LS112 .39 74LS373  1.39

74LS113 .39 74LS374  1.39
74LS114 .39 74LS377 139
74L8122 .45  74LS378 1.18
74L8123 .79 74LS379 1.35
74LS124 290  74LS385 1.90
74L8125 .49 74LS386 45
74LS126 .49 74LS3%0 1.19
74LS8132 .59 74LS393 1.19
74L8133 .59 74LS395 1.19
74LS136 .39 74LS399 149
74L8137 .99 74LS424 295
74LS138 .55 74L8447 .37

AY3-1014 6.95
AY5-1013 3.95
AY3-1015 6.95
PT1472 9.95

TR1602 3.95 74LS139 55 74LS490 1.95
2350 2.95 74LS145 120 74LS624 3.99
2651 895 74LS147 249 74LS640 2.20
TMS6011 5.95 74LS148 135 74LS645 2.20
1M6402 795 74LS151 55 74LS668  1.69
IM6403 895 74LS153 55 74LS669 1.89
INS8250 10.95 74LS154 190 74LS670 1.49
GENERATORS ;:t:::: .69  74LS674 9.65
69 74LS682 3.20

BIT-RATE 7408157 65 74LS683 3.20
MC14411 11.95 74LS158 .59  74LS684 3.20
BR1941 11.95 74LS160 .69  74LS685 3.20
4702 12.95 74LS161 .65 74LS688 2.40
COMS5016 16.95 7415162 .69  74LS689  3.20
come16 1095 74LS163 65 74LS783 24.95
MM5307 10.95 74LS164 69  B81LS95S  1.49
FUNCTION 74LS165 .95 B81LS96  1.49
MCa024 3.95 74LS166  1.95 81LS97  1.49
LM566 1.49 74LS168 175 81LS98  1.49
XR2206 375 74LS169 175 25052521 2.80

8038 3.95 74LS170 1.49  25LS2569 4.25

VISIT OUR RETAIL STORE
HOURS: M-W-F,9-5 T-Th,,9-9 Sat. 11-3

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue |
Label Alr. ltems over 5 pounds require additional shipping charges.
Forelgn orders, include sufticlent amount tor shipping. There is a $10
minimum order. Bay Area and Los Angeles Counties add 6':% Sales
Tax. Other California residents add 6% Sales Tax. We reserve the
right to substitute manufacturer. Not responsibie for typographical
errors. Prices are subject to change without notice. We will match or
beat any competitor's price provided it is not beiow our cost.
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2114 .....8/%9% 2114 ..... 8/510%

7400

LINEAR RCA

CMOS

7400 74132 45 LM301 .34 LM340(see 7800) LMS66 1.49 LM1800 237 CA3023 275 CA3082 165 4000 4527 1.95
7401 A9 74136 .50 LM301H .79 LM348 99 LMS67 .89 LmM1812 825 CA 3039 1.29 CA 3083 155 4001 .25 4528 1.19
7402 19 74141 .65 LM307 .45 LM350K 4.95 NES70 3.95 LM1830 3.50 CA 3046 1.25 CA 3086 .80 4002 .25 4531 .95
7403 19 74142 295 LM308 .69 LM350T 4.60 NES71 2.95 LM1871 5.49 CA 3059 290 CA 3083 2.99 4006 .89 4532 1.95
7404 19 74143 2.95 LM308H 1.15 LM358 69 NES592 2.75 LM1872 5.49 CA 3060 290 CA 3096 3.49 4007 .29 4538 1.95
7405 .25 74145 .60 LM309H 1.95 LM359 1.79 LM709 59 LM1877 3.25 CA 3065 1.75 CA 3130 130 4008 .95 4539 1.95
7406 .29 74147 175 LM309K 1.25 LM376 3.75 LM730 75 LM1889 1.95 CA 3080 1.10 CA 3140 115 4009 .39 4541 264
7407 29 74148 1.20 LM310 175 LM377 1.95 LM711 79 LM1896 175 CA3081 165 CA3146 185 4010 .45 4543 1.19
7408 24 74150 135 LM311 64  LM378 250 LM723 .49 ULN2003 249 CA 3160 1.19 4011 25 4553 5.79
7409 19 74151 55 LM311H .89 LM379 4.50 LM723H 55 LM2877  2.05 4012 .25 4555 .95
7410 19 74152 65 LM3124H 175 LM380 .89 LM733 .98  LM2878  2.25 TI 4013 .38 4556 .95
7411 25 78153 55 LM317K  3.95 LM380N-8 1.10 LM741 35 LM2900 85 ) 4014 .79 4581 1.95
7412 30 74154 125 LM317T 119 LM381 1.60  LM741N-14 35 LM2901 100  TL494 420 75365  1.95 @ 4015 .39 4582 1.95
7413 35 74155 75 LM318 1.49  LM382 160 LM741H 40 LM3900 59  TL496 1.65 75450 59 i 4016 .39 4584 75
7414 .49 74156 .65 LM318H  1.59  LM383 1.95  LM747 69  LM3905  1.25  TL497 3.25 75451 -39 4017 .69 4585 .75
7416 25 74157 55 LM319H 190 LM384 1.95  LM748 59 LM3909 98 75107 149 75452 -39 4018 .79 4702 12.95
7417 25 74159 1.65 LM319 1,25  LM386 89 LM1014 119  LM3911 225 75110 195 75453 -39 4019 .39 74C00 .35
7420 .19 74160 .85 LM320(see 7900) L M387 1.40 LM1303 1.95 LM3914 3.95 75150 1.95 75454 -39 4020 .75 74C02 .35
7421 .35 74161 69 LM322 1.65 LM389 1.35  LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 4021 .79 74C04 .35

| 7422 .35 74162 .85 LM323K 495 LM390 195 MC1330 1.69 LM3916 3.95 75188 125 75492 .79 4022 .79 74CO08 .35
7423 .29 74163 69 LM324 59 LM392 .69  MC1349 189 MC4024 395 75189 1.25 75493 .89 4023 .29 74C10 .35

| 7425 29 74164 85 LM329 .65 LM394H 460 MC1350 1.19 MC4044  4.50 75494 -89 4024 .65 74C14 .59
7426 29 74165 .85 LM331 395 LM399H 500 MC1358 169 RC4136  1.25 4025 .29 74C20 .35
7427 29 74166 1.00 LM334 119 NES31 295 MC1372 695 RC4151 395 Bl FET 4026 1.65 74C30 35
7428 .45 74167 295 LM335 1.40  NESSS5 34 LM1414 159  L(M4a250 175 4027 .45 74C32 .39
7430 19 74170 1.65 LM336 1.75  NESS6 65 LM1458 59 LM4sop 325 TLOTM 79 TLO84 2.19 4028 .69 74C42  1.29
7432 29 74172 5.95 LM337K 395 NES558 1,50 LM1488 69 RC4558 69  TLO72 119 LF347 2.19 [ 4029 79 74C48  1.99
7433 .45 74173 75 LM337T  1.95 NES61 2495 (M1489 69  LM13080 129 TLO74 219 LF351 -60 4030 .39 74C73 .65
7437 29 74174 89 LM338K  6.95 NES64 295 LM1496 85 LM13600 1.49  TLOB1 79 LF353 1.00 B 4034 1.95 74C74 65
7438 29 74175 .89 LM339 99 LMS6S 99  LM1S58H 310 LM13700 1.49  TLO082 119 LF355 1.10 4035 85 74C76 .80
7440 19 74176 89 TLo83 119 LF3s56 1.10 4040 75 74C83  1.95
7442 49 7417775 H - TO-5 CAN T - TO-220 K-TO-3 LF357 1.40 4041 .75 74C85  1.95
7443 65 74178 1.15 4042 .69 74CB6 .39
7444 69 74179 175 4043 .85 74C89  4.50
7445 69 74180 .75 4044 79 74C90  1.19
7446 69 74181 225 74800 Ic SOCSQETS’O VO LTAG E 4046 85 74C93  1.75
7447 .69 74182 75 74S00 32 745163 1.95 8 pin ST 13 11 4047 .95 74C95 .99
7448 69 74184 2.00 74502 35 745168 395 [K 14 zin ST 15 12 R E G U LATO R S 4049 35 74C107 89
7450 19 74185 2.00 74S03 .35 745169 3.95 16 pin ST 17 13 7805T 75 7905T 85 4050 .35 74C150 °'5.75
7451 .23 74190 1.15 74504 .35 748174 95 18 pin ST 20 18 78MOSC 35 7908T 85 4051 .79 74C151  2.25
7453 23 74191 115 74505 35 748175 95 Moopinst 20 .27 [ 78087 75 7012T ‘a5 4053 .79 74C154 3.2
7454 .23 74192 .79 74S08 35 745181 3.95 22 pin ST 30 27 78127 75 7915T 85 4060 .89 74C157 1.75
7460 .23 74193 79 74509 .40 745182 2.95 24 pin ST 30 27 7815T 75 7924T 85 4066 .39 74C160 1.19
7470 .35 74194 .85 74510 .35 745188 1.95 28 pin ST 40 32 78247 75 4068 .39 74C161  1.19
7472 .29 74195 .85 74811 35 745189 6.95 B 40 pin ST 49 39 7905K 1.49 4069 .29 74C162 1.19
7473 .34 74196 .79 74815 35 745194 149 M 6apinST 425 call 7805K 1.39 7912K 1.49 4070 .35 74C163 1.19
7474 .33 74197 .75 74520 35 748195 1.49 ST - SOLDERTAIL 7812K 1.39 7915K 149 4071 .29 74C164 1.39
7475 .45 74198 1.35 74822 35 745196 1.49 8 pin WW 50 49 7815K 1.39 7924K 1.49 4072 .29 74C165 2.00
7476 35 74199 1.35 74830 35 748197 1.49 14 pin WW 69 52 [l 7829K 139 79L05 79 4073 29 74C173 .79
7480 .59 74221 1.35 74532 .40 745201 6.95 16 pin WW .69 58 78L05 69 79L12 79 4075 .29 74C174 119
7481 1.10 74246 1.35 74837 88 748225 7.95 18 pin WW .99 .90 78112 69 79115 79 4076 .79 74C175 119
7482 .95 74247 1.25 74S38 .85 745240 2.20 20 pin WW  1.09 98 78115 69 4078 .29 74C192 149
7483 50 74248 1.85 74540 35 74S241 220 W 22 pin WW 1.39 128 LM323K 4.95 4081 29 74C193 1.49
7485 59 74249 1.95 74851 35  74s244 220 [ 24 sin WW 149 135 [ 78HOSK 9.95 UA78S40 1.95 4082 .29 74C195 1.39
7486 35 74251 .75 WM 74564 40 745251 95 W 28 pinww 169 1490 [l 78H12K 9.95 4085 .95 74C200 5.75
7489 215 74259 2.25 M 74865 40 748253 95 M 40 pinWw 199 180 C.T-T0-220 K- TO-3 4086 95 74C221 1.75
7490 35 74265 1.35 74574 50 745257 ‘95 WW - WIREWRAP L - T0-92 4093 49 74C373 2.45
7491 .40 74273 1.95 74585 1.99 745258 95 16 pin ZIF  6.75 call s 4098 2.49 74C374 245
7492 50 74276 1.25 74586 50 745260 79 W 24pinZIF 995 cal DIP INTERFACE 4099 1.95 74C901 .39
7493 .35 74279 .75 745112 50 745274  19.95 28 pin ZIF 10.95 call T ¥eo 14409 12,95 74C902 -85
7494 65 74283 2.00 [ 745113 50 745275 19.95 2IF - TEXTOOL SWITCHES ks 159 14410 12,95 74C903 .85
7495 .55 74284 3.75 745114 55 745280 1.95 (Zero Insertion Force) d 14411 11,95 74C905 10.95
7496 .70 74285 3.75 745124 275 745287 1.90 4 POSITION .85 87195 -89 14412 1295 74C906 .95
7497 275 74290 .95 745132 1.24 745288 1.90 8T96 -89 14419 7.95 74C907 1.00
74100 175 74293 7S 745133 45 745289  6.89 D LAMPS SPOSITION .90 87197 -Bg 14433 4.18 74C908 2.00
74107 30 74298 .85 M 745134 50 745301  6.95 LE eeosion 5o 8798 -8 4502 95 74C909 2.75
74109 .45 74351 225 M 745135 89 748373 245 1-99 100-up i DM8131 2.95 4503 65 74C910 9.95
74110 45 74365 65 745138 85 745374  2.45 [ Red 10 .09 7 POSITION .95 j DP8304 2.29 4508 1.95 74C911 8.95
74111 55 74366 .65 Ml 745139 85 745381 7.95 M Green .18 .15 i Ds8835 1.99 4510 85 74C912 8.95
74116 155 74367 .65 @ 745140 55 745387  1.95 vellow .18 .15 8 POSITION DsS8836 99 4511 .85 74C914  1.95
74120 120 74368 .65 745151 95 745412  3.98 MISC. 4512 .85 74C915 1.19
razz 45 a0 175 [l ey B rasam 495 wae . es WA 1% Teda e
74122 45 74390 1. 745157 95 745472  4.95 o e .
74123 49 74393 135 745158 95 745474 4.95 HP 508!:75600 D IGSPLéYS 1.29 3341 4.95 4516 1.55 74C921 15.95
74125 .45 74425 3.15 745161 1.95 745482 15.25 MAN 72 '3" o ‘99 MC3470 4.95 4518 .89 740922 4.49
74126 .45 74426 .85 M 745162 195 745570  2.95 d a MC3480 9.00 4519 .39 74C923 4.95
74128 74490 745571 2.95 MAN 74 -3 cc -99 M 11c90 13.95 4520 79 74C925 5.95

FND-357 (359) 3757 CC 1.25 95H90 7.95 4522 1.25 74C926 7.95

,FND-500 {503) 5" cc 1.49 2513-001 UP  9.95 4526 1.25 74C928 7.95

CcLOCK INTERSIL 'FND-507 (510) 5 CA 2513-002 LOW  9.95 74C929 19.95

CIRCUITS

MMS5314 4.95 ICL7106 9.95 EXAR DATA ACQUISITION SOUND CHIPS

MM5369 3.95 ICL7107 12.95 XR 2206 3.75 ADC0800 15.55 DAC0808 2.95 76477 3.95

MMS5375 4.95 ICL7660 2.95 XR 2207 375 ADC0804 3.49 DAC1020 8.25 76489 8.95

MMS58167 8.95 I1CL8038 3.95 XR 2208 375 ADCO0809 4.49 DAC1022 5.95 AY3-8910 12.95

MM58174 11.95 ICM7207A 5.59 XR 2211 5.25 ADC0817 9.95 MC1408L6 1.95 AY3-8912 12.95

MSM5832 6.95 1ICM7208 15.95 XR 2240 3.25 DAC0800 4.95 MC1408L8 MC3340 1.49

ORDER TOLL FREE 800-538-5000 800-662-6279
ALL MERCHANDISE (CALIFORNIA RESIDENTS)

= _ )
100% GUARANTEED L4 ™™™ CALL US FOR VOLUME QUOTES

1983 JOR MICRODEVICES, INC.
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CABINETS FOR 5"."
DISK DRIVES

CONNECTORS

RS232 MALE

2.50

RS232 FEMALE 3.25

TRANSISTORS

DISK DRIVES
TANDON

2N918 50 MP .
CABINET #1 $29.95 RS232 FEMALE el e _AE R TM100-1 5. (For iBM) ss/00 229.00
‘ , ) LI, RIGHT ANGLE 5.25 2N2102 .70 2N3903 25 TM100-2 5 (For 18Mm) ps/op 295.00
* DIMENSIONS 8% x 5'%is x 3'%6 RS232HOOD 125 2N2218 50 2N3904 10 SHUGART
* COLOR MATCHES APPLE :133 iTw jgg 2N2218A .50  2N3906 10
* FITS STANDARD 5" DRIVES, INCL 72 pin ST ETos g:gg:gA -:g gN:Pg -23 SA 400L 5 . (40 TRACK) ss/00 199.95
SHUGART 72 pin WW 7.95 S I 2:42§9 '25 SA 400 5 - (35 TRack) ss/op - 189.95
* INCLUDES MOUNTING 50 pin ST 4.95 PN2222 10 2N4304 75 SIEMENS
HARDWARE AND FEET 44 pin ST 2.95 MPS2369 .25  2N4401 25 FD100-8
44 pin WW 4.95 2N2484 25 2N4402 25 -8 & ss/0D
CABI NET #2 s79.w 72 pin SE 3.95 2N2905 50 2N4403 25 (SHUGART 801 EQUIVALENT) 18900
* COMPLETE WITH POWER SUPPLY 2N2007 25 2N48S7T  1.00 FD200-8 & ps/o0
SWITCH, LINE CORD. FUSE & RNZS07  gGi2sy ERNASIG 2 (ESL?GASRT gs1 EQuivaLenT)  239.00
STANDARD POWER CONNECTOR MUFFIN RINS05D 2 A 25
+ DIMENSIONS: 11% x 5% x 3%e FANS 30557 69 PN5129 25 PERTEC
* 45V @ 1 AMP, +12V @ 15 AMP anm b Bl kb FD-200 5 . ss/oo 179.95
* FITS STANDARD 57" DRIVES NEW UN-USED 2N3563 .40  2N6028 35 FD-250 5 . os/oo 199.95
* PLEASE SPECIFY GRAY OR TAN 4.68" Square  14.95 2N3565 .40 2N6043 1.75 MPI
NOTE: Piease include sufficient amount for 3.125" Square 14.95 PN3565 .25 2N6045 1.75
shipping on above items. MPS3638 .25 MPS-A05 .25 MP-52 5 - roriemyDs/oo 295.00
r:;afaao g: x:g::gg g: NOTE: Please include sufficient amount
OPTO- PN3644 25  TIP29 65 foL shipping an.above ilems.
RES'STORS ISOLATORS MPS3704 15 I:sg; ;;
% WATT 5% CARBON FILM ALL : POWER SUPPLY
STANDARD VALUES ey 9 MICROCOMPUTER .
FROM 1 OHM TO 10 MEG OHM anag o . AR MODEL 2 $39%
50 PCS. SAME VALUE 025 [ N3 175 HARDWARE HANDBOOK MOUNTED ON PC BOARD
100 PCS. SAME VALUE 02 4N35 1.25 FROM ELCOMP — $14.95 MANUFACTURED BY CONVER
1000 PCS. SAME VALUE 015 ::::3;.2 :-gg Over 800 pages of manufacturers data
Merre T sheets on most commonty used IC's. +5 VOLT 4 AMP
MCA-7 4.25 Includes +12 VOLT 1 AMP
BYPASS CA ps MCA-255 1.75 * TTL — 74/74LS and 74F NOTE: Please include sufficient amount for
:t: 20 :gg * CMOS shipping on above items.
.01 UF DISC 100/6.00 ILO-74 275 * Voltage Regulators
1 UFDISC 100/8.00 H11C5 125 * Memory — RAM, ROM, EPROM
-1 UF MONOLITHIC 100/15.00 Jll 111} 192 Jll * CPU's 0600, 6500. 260. 800, DIODES
M . 2
* MPU support & interface — 1N751 5.1 volt zener .25
| | | 6800, 6502, Z80. 8200, etc. 1N759  12.0 volt zener 25
: T . I 1N4148  (1N914) switching 25/1.00
X . . f ‘ 1N4004  400PIV rectifier 10/1.00
L | HEAT SINKS KBP02 200PIV 1.5amp bridge a5
RPR IS 1! TO-3 style .95 KB8P04 400PIV 1.5amp bridge .55
T0-220 style 35 VM48  Dip-Bridge 35
I RIGHT ANGLE IDC
DESCRIPTION | SO-DERCU> PC SOLDER | RIBBON CABLE HOODS conTacTs | SINGLE COLOR | COLOR CODED
MALE [FEMALE| MALE [FEMALE| MALE [FEMALE| BLAZK | GREY 1 0 ] T 10
ORDER BY DBxxP | DBxxS | DBxxPR QBxxSR | IDBxxP | IDBxxS |[HOO3-B| HOOD 10 50 4.40 83 7.30
CONTACTS 9 2.08 266 165 | 218 | 337 | 369 - 1.60 16 55 4.80 1.00 8.80
15 269 3.63 2.20 3.03 470 513 - 1.60 20 65 570 1.25 11.00
25 250 3.25 3.00 4.42 6.23 6.84 1.25 125 25 75 6.60 1.32 1160
37 4.80 7.11 483 6.19 9.22 10.08 2.95 26 75 660 | 132 11:60
50 6.06 9.24 --- — - 3.50 34 .98 8.60 1.65 14.50
For order instructions see "IDC Connectors” betow. 40 1.32 11.60 1.92 16.80
CALL FOR MOUNTING HARDWARE o 138 I 12000} 250, T2200
= = §
RIGHT ANGLE RIGHT ANGLE RIBBON RIBBON RIBBON
DESCRIPTION |SOLDER HEADER| 5o pER HEADER| WWHEADER | Wi/ HEADER |HEADER SOCKET| _ HEADER l EDGE CARD
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx ] IDExx
CONTACTS 10 82 .85 1.86 205 1.15 - 2.25
20 1.29 1.35 2.98 328 1.86 5.50 2.36 ]
26 1.68 176 3.84 422 243 6.25 265
34 220 231 4.50 445 3.15 7.00 3.25
40 2.58 272 528 4.80 3.73 750 3.80
50 3.24 3.39 6.63 7.30 465 8.50 474

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the “order by’ part number listed.

header would be IDH10SR

4 Ba O
a . - A
21010 8-5000 e 800-6
‘.: QQ /] . -
O 00
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Example: A 10 pin rightangle solder style



FOR APPLE GOMPUTER USERS

FD-35 DISK DRIVE

« Direct Replacement for
Apple Disk Il

* Compatible with Apple
Controller or other Apple
compatible controllers

* Specially designed electronics
with low power consumption

* DOS 3.3 and 3.2 compatible

* Owner's Manual and Warranty
Card included

NOw
WITH ONE YEAR $92Qss

WARRANTY
CONTROLLER CARD 89.95

VIEWMAX-80

A Full Function

80 Column Card for Apple II”
* Soft Video Switch  Shift Key Support

2 YEAR WARRANTY
now onLy 318995

5" DISKETTES
VERBATIM DATALIFE

SS/DD sortsecTor
SS/DD 10secTorRHEAD . ...

SS/DD sortsecTor

WITH HUB RING . . ..

$4995
BEST BUY

Ask about our full
line of Nashua diskettes

THOUSANDS SOLD

JDR 16K RAMCARD

* Exdand your 48K Apple to 64K
Fu ly compatible with Apple
Laiguage System — Use in
plzce of Apple Language card
Provides extra memory for
Visicalc™

Run PASCAL, FORTRAN,
Int2ger Basic with appropriate
sottware

Highest quality card features:
go d edge connector, sockets
forall IC’s

WITH 2 YEAR WARRANTY

ASSEMBLEC & TESTED
WITH WARRANTY

KIT — INCLUDES ALL
PARTS & INSTRUCTIONS

BARE PC CARD
WITH INSTRUCTIONS . . ..

APPLE COMPATIBLE
-S0peiy $99.95

* Compact Switching Design

* All Outputs regulated

* Short Circuit and Overload
Protection

= Complete with Apple-type
plug-in power cord

* Apple Compatible — Yethigher
output allows more disk drives
and cards without overheating

* +5V @ 5A, +12V @ 3A,
-5V @ 5A, -12V @ 5A

* Sh elded enclosure: 10%" x 32"
x 2%e"

AGGESSORIES FOR APPLE Ii & IIE

NEW IMPROVED
JDR COOLING FAN

= Easy modification — no
modification of Apple required

* Eliminates overheating
problems

* Switch on front controls fan,
Apple, and extra outlet

* Rotron whisper fan is the
quietest, most reliable on the
market

NOW WITH SURGE
SUPPRESSION

$69.95

WITHOUT SURGE
SUPPRESSION $59.95

MONITORS
MONOCHROME
NEC sB1201M - 20 MHz Green 5169
ZENITH zum-121 - 15 mHz GReen $99
TAXAN 18 mHz AMBER $139
COLOR
AMDEK coroni-composite $335

NO C.0.D. ORDERS PLEASE

ORDER TOLL FREE
800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

.l. | ]
'-'-'-'PER ISOFT
.I= l.

NEW BUFFERLINK
ADD-ON
PRINTER BUFFER
* Saves Time — No more

waiting for printed output
* Connects easily to any

ALL WITH 1 YEAR WARRANTY BY *

TIMELINK
REAL TIME
CLOCK

* Applications in file man
agement, word processing.
communications, etc.

* Exclusive Alarm Clock llel interf
—— parallel interface

= Battery recharges * Expandable from 16K
automatically to 64K

$8400 $13900(16K)
800-662-6279

(CALIFORNIA RESIDENTS)
CALL US FOR VOLUME QUOTES

PRINTERLINK
CENTRONICS
PARALLEL INTERFACE

* Simple to use — No
configuring required

* Use with any centronics
printer — EPSON,
OKIDATA, etc.

* Includes Cable & Manual

$5900

ORDER TOLL FREE 800-538-5000
ALLMERCHANDISE ¢~y ooy

. 1983 JOR MICRODEVICES, INC.

MESSENGER
SERIAL
INTERFACE
* Connects to any RS-232
serial device

* 8 switch selectable
drivers for printers,
terminals and modems

* Includes Cable & Manual

$gQoo
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[ ELECTRONIC
COMPONENTS

G.E. MOV  voeswron— [ " Varactor Diodes 29 T™ “AUTO LIGHT-OFF”

Spike Eliminators | ) ini-LPack orola BB 105 AUTO LIGHT OFF UNIT

.
s by Solder Paste CADJUSTABLE DELAY — (27
10/°9.90 1 -09 115y | Must For Leadless Work 35 Grams 2/12V. 10 AMP /
Liquid Solder 60/40 Rosin Base 49 @ | RELAY TRIGGERED CIRCUITS

Tri-Color  LEDS Injection Pack Per Tube SOLD SEARS $39.95 $4.95

-~ Red/Gi It.
_ A7 RediGreen reverse vol. [T g T XE PROJECT CASE | Voltage Regulators

wowo  2/51.5Q | Bk . : Bk
3 CONDUCTOR EQUIgggNT : \
.. RDS; \
ﬂ Sl P e B o
6' SHIELDED ~ $ 5/45.50 10/°9.95+2av.
2 eh 2.491 10r30.00
HATES TR = 100/225.00 MOTOROLA PIEZO SPEAKERS
115 V. BLOCK FANS 02000 Ultra Sonic Transducers 56 95

T i KSN1005A 3% "
sa %6.95 PROJECT CASE RESPONSE 10755.00

# FAN 31 2710.00 I o 60 TO 30,000 Hz #%°100/4450.00
ULTRASONIC BUG ELIMINATOR | . ase Flange * Milton Bradley

IC BASE CIRCUITRY WITH PIEZO Hinge Front ) e Computer Perfection

BOARD W/COMPONENTS CASE AND A.C. ’
ELIMINATE COCKROACHES ADAPTOR| Cord-Out Hole new boards w/ microprocessor

FLEAS. BUGS. xir 415,95 | 1007500 | 10/%6.95 99+
Dual Computer Chip Set| POWER |INVERTER Voltage Regulator |Piezc Elements

2CPU G MPU Systoms/Oucl 1‘2’2’/."&0 V5V, Tripp Lite |~ \"O N, JB&grde 100/°20. 396
ocks, ACLU 4 att Chol us! ok up n
"o"'\rg“/ Fantastic

 MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Battery Clips & Holders
CableSets Connectors Capacitors
Displays, LED Fuses Jacks & Plugs
Knobs Lamps Potentiometers
RF Coils Relays Resistors
Switches Semiconductors Speakers
Test Equipment Transformers Tools
Wire & Cable

WE STOCK What We Catalog !

 Sales ond Order Dask @ Phone and Mail
Open from 6:000.m.(PST) Orders Welcome

B TERMS: C.OD. Vite. @ Over 10.000
MasterCharge DiHarent
{Opan A ccounts Availahle) Items in Stock

MOUSER ELECTRONICS
11433 WOODSIDE AVE. SANTEE, CA 92071
PHONE: (619) 4492222 TWX:910 -331-1175

to transformer

512 X 8 BI Polor Ram 50 usec.
s 2 Murata Transduce
1 . 9 ﬂ

& support 12v.,9V.,6V.@ 1.5A.
s 5 ADJUSTABLE BOARDS | TRANSFORMERS

7415624 Volt Cant. Osc.

s 10V./8 A+ 46 V./25A.C.T.

74121 (2) 7413 (2) X 4.5V. to 18V.DC 1 '

29701 64 X 8 Prom : 6,7.9, 2@ 1"0 17A.
5

MC 8601 Monostable, Retrig. i‘ﬂ'ﬁwf’_'mm RFI FILTERS
Multivibrator (2) ITT Power Supply 2 AMP. HOPKINS

CA 3246 Quad 20 MA. OP AMP. | Triple ar Dual A umpno D
ua #F-85010 s4 99 10%55.00

6503 CPU s Choice Of
g%akrgp.u 9.95 or 24V.7A. D'p Tantalum Caps Specialty Chips

*14.95
TMS 9901Prog. Keybord interface] And 5V. 10A 6.8, 10, 15, 22. 33. 47, @ 6.3V, z'sﬂlsi_?ognbksl?:‘lln Y .gO

$300,00 Orig. Teletype Cost 22,68 @ 10V e omos e o
SEND FOR 5§]1533.47.6860 16v. 29 IM6402  Uarts $4.95
15 @ 20V ¢ MC10125PBus Driver  $3.50

M 47, 68.15.22,33, 47 6.8 @ 35v, | WueoomL ceu X%

4 -15NL. *8.50 RAM 64K
FREE TH SN 76002ND (LM 354)99¢ 22,68, 1 @ 50V. dipped and solid J:j\"m ,‘s_gssmm o4

CATALOG add 10% tar shipping and handling  min. shipping charge 2.50 ;{‘);g}oggj-‘fgs‘i” Rom
or call us at H.J. Knapp Of F|0rlda, In ——

(813) 392-0406 4750 96th St. N. St. Petersburg, Florida 33708 (ki

CIRCLE 4 ON FREE INFORMATION CARD

CIRCLE 20 ON FREE INFORMATION CARD

MICROWAVE RECEIVER AD-1 PULSEWAVE b »/
1.9-2.5 gHZ Pulsewave Kit lve
and Enclosure . . ... $119.95

AD-1 Board Only ... $19.95

UHF TV PREAMP
A very popular UHF Preamp Kit. As-

Electronics

Lour;ding signal amplification. NUMBER ONE IN
eatures:
27 dB gai <+
. 35d‘éhn%?;2 factor Lj——.j : QUALITY
. . i t/ A -
* 50dBgain S AT SERVICE
e 50 mile line of sight supply included N | !

AVAILABILITY
antenna and probe.

e Complete power supply, cable CD-1 Preamp Kit ... $34.95 4
RK-1 Assembled ... $114.95 DIGITAL METER gl THE WORLD’S MOST

RK-1 Kit Form ..... $ 84.95 | TEEE MIC-3300A | | 1 [T COMPLETE PROFESSIONAL
MICROWAVE RECEIVER )!* D e s O8AYD | ; AND HOME ELECTRONICS
1-9-2-j gHZ A oMo i’%@i‘n?:arg:,‘gﬁ,?jﬁ“f i ENTHUSIAST INVENTORY
- St | Floating decimal point 2
. 3R5)d style B “asemed  ® Leads + battery inciuded : * Semiconductors + Memories
: mile reception A nigniquality Digital Meter at an afford- ! * Microprocessors + Support Circuits
Tt amanna reter or ‘all hobbyIots and maintenancy ' [ * Microcomputer Systems + Peripherals
« Kit or assembled work. ! ) * Passive Electronic Components
RK-3 Assembled . ... $79.95 | MIC-3300A ... .. . ... $59.95 ! * Hand Tools, Wire Wrapping,
RK-3 Kit............ $64.95 | Carrying Case ... ... $ 9.95 Soldering Equipment + Hardware
MICROWAVE PREAMP | LOGIC PROBE TR NOW AVAILABLE — FREE
KIT!! T -page catalog
Use with RK-3 Kit. Add's 20-25 dB e ; 3 A complete listing of products
ain. N ifi i
y g e (P . I,Logg,its:ggt TTL-CMOS Y and specifications
Q ® Low noise - ) « High input impedance I
z ¢ Use with all existing stop sign | « Fiexible clip on power leads » Call, write or circle the
O board receivers e Assembled & tested o [ lnqu’",y card fOI’ your
F T r
5 MP-4 Kit ........... $38.95 | L101A Logic Probe . $34.95 free copy today.
u TO ORDER CALL:
oz | GAMMA ELECTRONICS 1-617-641-0778 P.O. Box 8000, Westboro, Mass. 01581
O | 455 Massachusetts Ave. V<3 CALL TOLL FREE: 1-800-343-0874
5 | Arlington, MA 02174 D o
é et - Mass customers call (617) 366-0500
CIRCLE 98 ON FREE INFORMATION CARD CIRCLE 3 ON FREE INFORMATION CARD
144
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LINEAR

LM1414N

LM14S8CN N
MC1488N
MC1489N
LM1496M
LM1556N
LM1820N
LM1B50N
LM1B89N
gw” $149 LM2111N
8035 1495 tmggg?:

RN | LM2817N

8755 CA3013T D

8748 . CA3018T 74179

6809 B CA3021T X ¥ . 24180

LIST 195 : 75 8086 y CA3023T X : o

CA3035T X ; o

ACP LM320K-XX* | CA3039T [y

$4995 A3z X oo . 74185

L XX !
T T o lw ik s P
. - 29 1 tmazan X CA3060N ) : :

® Full 1 year warranty 41162 1.99 X ! LM337K Car0e2N 74190

® Top guality — gold fingers e sn2e k X LM338K EMS0S5H i )

a0 e g 79 | tmaaon CA3080T : kg

® Expand Apple If 48K to 64K o : o | msaokxx: CA308IN 400

= h - b M340T-XX" CA3082N c v

® Compatible with Z-80 Softcard™ 21C02358 5 29 d '[M;OL.);(;- 1 CA3083N t 4 Z95

2111 349 ! 99 | LMaeo ‘ choen 74196

NOW AVAILABLE e K 99 ¥ Lmzasn CA3089N : 3197

v 21 i - LM350K CA3096N b IR

Apple lle 64K Add-in Memory. 211412 X Tcoen CXooTa 74199

! $ 95 p
with 80 Columns 149 21134 d LM360N CA3130T . 74221
22 ' LM372N CA3t40T ;:gg;

UMazeN I CA3146N . .

LMI77N CA3160T ] e

LM3BOCN N CA3190N 13279

1 95 68047 52295 | [masin CA3410N o

8 . . 68488 19.95 | (magar MC3423N 428

64K D RAM (4164-200nS) | % w2 f o e 0
X & 6520 695 | | MasIN 5G3524N I 23230

$ 00 50 6522 395 | L mason CA3600N azse

9 pcs for 50 ! 650X 2495 | NES3v 1 LM3S00N oo

50 6532 1795 { NEsssy LM3905N 36

6551 1995 | NEsoen 9 LM3gooN : 67

16K D RAM (4116-200nS) e y T
9 ZB0A-PIO NESESN H LM3915N z 430

$ 95 280-CTC 650 | NESEEH v LM3916N 333

8 pcs fo r 1 2 280ACTC 950 | NESE7V H ; RC413IN Geas
y 95 280-DMA 1495 | ngsoon RC4136N :

Z80A-DMA 2795 || m702H AC4151N '

280-510 2495 1| 709N H RC4194TK !
REPEAT OF SELL-OUT STEPPER MOTOR - - Z80A-SI0 2995 | LM7IONH RCA4195TK 7418113 § aa 745245
LM7TIN H ULN2001 745114 7415247
58 Key Unencoded Keyboard Operates by applying LM715N ULN2003 748122 55 7415248
12VDC in one dwection LM723N H . SN75450N 28 74LS123 7415249
and hen reversing | 2764 (BKxB) 1S $1295 2708 1450nS) 3575 |-LM733N H ! SN7545IN 7415124 135 74LS251
potanty (or square | 2732 (4KxB) TS 895 2708 (650nS) 525 | LM73ON SN754520 7418125 89 7415263

$ 95 Pt LM741CN H SN75453N 74L8126 52 74L8257
19 ea. wave] Uses 12VDC, | 2502 (dkxB) B85 27128 (16Kx8) 3995 ]| L i1CN. 14 SN75454N 35 7408132 79 7415258

Clock Wise Rotation 271(62%'3?}55‘# vy A 575 1 (mrarNm SN75491N 748136 49 745259

T SR — ] Rated 3 APM a1 4 ] LM748N H SN75492N 745138 85 74LS260

byam;m V! B - PP.S. wih a 5 degree | TMS2716.5V 12V 1795 MMS5203AQ 1450 | {M760CN SN75493N 7418139 85 7418261

incoded with SPST keys unattached fo any F stepping angle 2758.5V.145008) 350  MM52040 995 | Lmiaron SN75494N 7415145 125 7415266

PC board Solid molded plasti base mea - : L) LU, I
MC 1350 TL496CP

74161
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176

7418151 79 74L8275
7415153 79 74LS279
7415154 7405283
7405155 74L$290
74L5156 4 74L5293
7418157 745295
74LS158 7415298
74L8160 74L8324
74L.5161 74L8347
7418162 7415348
74L8163 74L8352
74L8164 74L8353
74LS165 89 74LS363
7405166 7405365
7418168 74L5366
7418169 74L5367
74.5170 g 7405368

$9Q95
guedtt =4 ACP Price °3 T35
Unencoded 10 for $34.95 2513.001 5V) uiser 59 50 s395

2513005 {5V} Lewer 1095 DACT00 99
Key Pad 2543-ADM3 (5V) Lowe: 1495 8038 Funclon Geneiator 4 50
Rsz32 MCMG6710 ASLIl Stefien 1295 MC4024 VCO 295 | 74500 $ 39 745124 . 745244

DAt MCME6740 Math ymbol 1395 LM566 VCO 195 | 74502 745133 745251
o i MCME6750 Aipna Sonfro 1345 XR2206 Funchan Generats 525 | 74503 745134 745253 74L830
’ slGNAI_ TESTER 7101 8 & Mnriopy 249 TR16028 48V 121 74504 748135 748257 1, 741532

only Sg%u & 1781 Ouat Floppy 2995  AYSIONZ Y 12Vt 74505 745136 1. 745258 1. 741533

15 key Keypad with

COEX RS232 | 179101 Duat fianpy 3695 AVS1014A 1612 15 18vs 695 | 74508 745138 745260 741837

/ LINE TESTER | 179102 Duatfioppy 4495 AvsiotsA13isvi 695 | 74809 745139 1. 745280 741538
Uv “EPROM” Y=t 179300 DS Fiospy 4485 IMba 785 | 74810 745140 745287 2. 74L.840
(7)LED Indicalors | 179, 0y s floape 5485 1M5403 895 | 74811 748151 1. 745288 255 | 74L842
ERASER 52495 1691 Dala Separal 1895 2350 USRI 995 | 74515 745153 1 748373 310 | 74LS47

Onh 2143 Clock Genesatr 1885 16718 Astros 249 | 74520 748187 1. 748374 310 74L548

y 700 8 bt B r 74522 5158 45367 275 | 7455

- LY 8 bt Benary 1350 MC1asn 95 4. 7451 7 7

Model Otner Styles Also Avallavle B0 0B Bran 2200 4707 e | 74530 745160 279 745471 7.95 | 741554 74L8173 7418373
DE-4 87038 b 15 1350 wD1ea 99 | 74532 . 745174 149 745472 795 | 741855 748174 7415374
9400 voll 1o Freq Comy 725 COMSQIL w95 | 74538 745175 149 745473 795 | 74L573 45 74LS175 7415375
g9 lNTEl_ coDEc lc 8750 3's Dgu Bl 1395 INSB250 e | 74540 745188 269 748474 995 | 741874 74LS181 74L5377
Hoids 4 EPROM's 140816 b tut 30 AYS-2376 75 | 74851 745194 189 745475 995 | 74LS75 58 74LSt90 741.8385
al a ume PN 2910A 140818 8 bt 59 AY5-3600 1375 | 74564 745195 189 745570 575 | 741876 7418191 74L§386
g . DACA1 O ta & 595  MMSTA0AAC a95 | 74565 745196 1.89 748571 575 | 74LS78 45 7415192 E 74L83%0
Model $-52T $325.00 | For Dugital 74574 745240 275 745572 895 | 74L583A 7405193 98 74LS393

Voice 0 74586 745241 275 745573 895 | 74LS85 7415194 7415395
748112 745242 299 745840 290 741586 748195 74L5399

, 95 y 2 740890 57 74LS196 7415424

6K Memory | 8% W LOW PROFILE 17isic 2 ™ % ™ *% |uwt v ooy = use
H H or Filter .95 ea. 741593 4. 1

Expansion Kits SOCKETS (TIN) 74S95 88 745240 169 8IS

- 741596 741.5242 K 811596
for Apple/TRS-80 124 2049 0% OP 7418107 7415243 811597

74L5109 7418244 I B1LS98

SUPPRESSOR

: sq 995 @ L T . 15 fa 55 748112
spects Computer 1 2 // “Surgeonics' N o tﬁ 1 SWITCHES

CALL FOR VOLUME PRICING ' Power Sentry 18 o LP

BRBLIIRBELERBBEBERE

15 Amps 250 Volls ks 2Poston § 7 Positon

c RcoM Fll ER transient suppression 24 pin LP 4 Pos:luyn | 8 Pos:(:on
; popTu.a, Lowprice $39% | 21t e R -
CORCOM
%) Fe | CONNECTORS SLMIHENHIS MUFFIN® FAN

9 4% SOCKETS (GOLD)
6 amps i - The dependabie. low
Compalibie Line Cord Add $3.50 mﬁ 1-24 B cost, largest selling lan
8 pin W 55 54 T = tor commercial cooling
AMD MODEM lc DB25P (RS232) L 10 pin WW (Tin) 83 2 applications.
DB25S Female : 14 pin Ww 7 ]  105ctm free air delivery
P/N AM7910 |rooa : e & ©4.68" sq. x 1.50" deep
W 1200 Baud |55 v0oo0 Sale § 20 pin Ww V08 » weight - 17 02
+ 3 x
’ 5Volts  |i386 57 Mot ! o, e SPECIAL PURCHASE
. . 00 |50 100 S-100 Connector W W A 28 pin WV 153
Special ACP Pricing Q9% |55 100 5100 Conmectar S X 0 pin Ww 209 $9.50 ea.
COEX 80-FT SXiNTeR 32K S-100 STATIC RAM KIT z
* 947 Dot Matx, 80 CPS ACP Price <
B:-Directional Printing AMHz E = m
* 2< Buffered Memory ~ y S 00 ¥ 80C97 125 <
# 82, 96, 132 Columns, 0 Uses 2114L's ; o
Graphics and Block Printing = %
® Selectable Char Pitch, Line ToLL TERAMS: MO Cashier's Check Bank Wire P f check
Spacing and Feed PARALLEL OLLIFAEE il Or I! 0. Box 17329 'n““e CA 92713 allow 2 weeks for I:r::msslng ln:Ir:me Efwe.fwu:n; ar\; —
TS s o) AR - DT 800_85 4 823 Retall 13108 E. Edinger, Santa Ana, CA 92705 RSt piy iy Wiy e ©
Commeodore intertace Card to ) $ 00 _(7“) 558-8813 ms:ﬂfﬁ,?:;ﬁxﬁﬁifgmﬁiﬁﬁzéﬁ 8
VIC, 64, PET .$79.95 542 W. Trimble, San Jose, CA.95131 number NO CODs Prices subject 10 change without nolice
— o Some lems subject to pror sale We reserve the nght to
91 0 595 1565 (408) 946-701 substiute manufacturer Retad prices may vary. 45
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NEW BOOKS

For more details use the free information card inside the back cover

RADIO-ELECTRONICS

COMPLETE GUIDE TO VIDEOCASSETTE
RECORDER OPERATION AND SERVICE,
by John D. Lenk; Prentice-Hall, Inc., En-
glewood Cliffs, N.J. 07632; 365 pp. includ-
ing index; 6% x 9% inches; hardcover;
$22.95.

This is a simplified, practical system of op-
eration and service for a cross-section of
VCR's, both Beta and VHS. The author con-
centrates on a basic service and trouble-
shooting approach, based on the techniques
used in his other books. He describes TV and
magnetic recording basics as they apply to
VCR'’s. Descriptions include many examples
of the special tools and fixtures required for
service of each VCR model.

Electronics and mechanical theory,
complete for both Beta and VHS, applies to
practical service applications: input, output,
test point, adjustment controls, typical sig-
nals, etc. There are many clear schematics.

CIRCLE 121 ON FREE INFORMATION CARD

TRS-80 MODELS |, I, & COLOR COMPU-
TER INTERFACING PROJECTS, by Wil-
liam Barden, Jr. Howard W. Sams & Co.,
Inc., 4300 West 62nd St., Indianapolis, IN
46268; 272 pp, 5% x 8. inches, softcov-
er, $14.95.

This book shows how the Radio Shack
TRS-80 models / and /!l computers, and the
Color Computer, can be interfaced easily and
inexpensively to “real world” devices such as
telephones, audio inputs, temperature- and
pressure-sensors, clock timers, and wind-
speed instruments. Some of the projects de-
scribed require implementation of some
special-purpose hardware that connects to
the computer input/output ports; but in other
projects, no special hardware will be re-
quired, because the computers' systems
themselves provide everything that will be
needed.

Many of the projects can be assembled
with two or three integrated circuits, mounted
on a simple project board. The projects de-
scribed include voice input and synthesizers,
light detectors, thermometers, pressure sen-
sor, musical note generator, anemometer (for
measuring wind speed), tachometer “wand,”
serial-out driver for cassette port, data-
communications plugboard, half-year clock,
and joysticks for model / and model /i

There are many diagrams and charts, and
step-by-step instructions are provided for
each project—the list of them is far longer
than what has been mentioned apove.

CIRCLE 122 ON FREE INFORMATION CARD

34 NEW ELECTRONIC PROJECTS FOR
MODEL RAILROADERS, by Peter J.
Thorne; Kalmbach Publishing Co., 1027
North Seventh Street, Milwaukee, WI
53233; 80 pp; 8%a x 11% inches, soft-
cover; $10.95.

Despite the low number of pages, this is a
big book, containing more than 225 photos
and drawings, many in color. Each project
includes an explanation of its circuitry, step-
by-step wiring instructions, schematic di-
agrams, printed-circuit patterns, and, where
applicable, trouble-shooting information.

The object of the book is to introduce model
railroaders to new circuits and other electron-
ics devices that can add to the enjoyment of
their hobby. Each project has been fully
tested and uses readily available com-
ponents, such as integrated circuits and op-
toelectronic devices to simplify construction
and ensure reliable operation.

The projects include throttles, sound and
lighting devices, and signalling systems.
There js also information about radio controf,
computers, and command-control systems
such as the CTC-16 and Hornby Zero 1. The
book has been designed so that even in-
experienced hobbyists will be able to con-
struct some of the projects, while the com-
plicated projects will challenge those with
electronics experience.

CIRCLE 123 ON FREE INFORMATION CARD

THE CB PLL DATA BOOK (International
Edition), by Lou Franklin; CB City In-
ternational, PO Box 31500, Phoenix, AZ
85046; 108 pp; 7 x 10 inches; softcover;
$14.95.

Here is a thorough international reference
guide to CB PLL circuits for both the layman
and professional serviceman. The emphasis
is on how the PLL provides signal mixing and
channel generation, and how it can be mod-
ified for such things as CB-to-Ham band con-
versions. The book includes non-technical
discussions of binary, BCD, and ROM chan-
nel programming. There is pinout data of
nearly every PLL device ever used, as well as
data on radio models using the device.

CIRCLE 124 ON FREE INFORMATION CARD

THE TIMEX-SINCLAIR 1983 DIRECTORY,
E. Arthur Brown Company, 1702 QOak
Knoli Drive, Alexandria, MN 56308; 90
pages; 8'2 x 5% inches; softcover; $5.00.

Here is a book that lists, describes, and
provides photographs of the available per-
ipherals and software for the TIMEX-Sinclair
computer.

The directory covers such topics as: Where
to find disk drives, RAM extensions, printers,
modems, keyboards, interfaces, books, per-
iodicals, programming aids, etc. It describes
special applications like control circuitry, en-
hanced graphics, voice generation, music
snythesis, video inversion, light pens, joy-
sticks, etc. The software section includes
everything from spreadsheets, word pro-
cessors, data banks, engineering and de-
sign, to arcade and adventure games.

CIRCLE 125 ON FREE INFORMATION CARD

MODERN ELECTRONIC COMMUNICA-
TION (second edition), by Gary M. Miller;
Prentice-Hall, Inc., Englewood Cliffs, NJ
07632; 578 pp including index; 9% x 7%
inches; hardcover; $26.95.

So much has happened in the electronics
field since 1978, when the first edition. of this
book was published, that a new edition was
needed.

This new edition includes new sections that
are devoted to LC circuit basics and oscilla-
tors; major updating to the digital communi-
cations material, and greatly expanded
coverage of fiber optic communications.
Those elements-account for major revisions
and expansions in chapters 1, 9, and 13. But
every other chapter has also been revised
and improved.

There are also more end-of-chapter prob-
lems of a quantitive nature, and problems in
that category have been added and inte-
grated in all chapters throughout the book.

After a chapter of introductory topics,
covering noise, LC circuits, and oscillators,
the following subjects are discussed in detail:
amplitude modulation: transmission; ampli-
tude modulation: reception; single-side-band
communications; frequency modulation:
transmission; frequency modulation: recep-
tion; television; communications techniques;
digital communications; transmission lines,
wave propagation, antennas; waveguides,
radar, fiber optics, and microwaves and las-
ers. There are also many photos, charts, and
diagrams.
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NETWORK SYNTHESIS, by Charles A.
Vergers; TAB Books, Inc., Blue Ridge
Summit, PA 17214; 231 pages, including
index; 8's x 5 inches; softcover, $7.95.

Informally written, this handbook treats the
subject of network synthesis thoroughly, be-
ginning with a comparison of analysis and
synthesis. That is followed by a series of ba-
sic synthesis problems and a discussion of
transfer functions. The author deals with the
problem of recognizing transfer functions
from their equations as well as frequency
response. When that is mastered, the reader
is ready to learn the procedures for im-
pedance and frequency scaling.

- The Butterworth and Chebyshev lowpass-

filter derivation is explained, and the reader
will learn the procedure for evaluating im-
pedance and admittance equations. And for
those situations where a filter-induced loss is
not acceptable, there's a section showing
how to synthesize active networks.

This book is profusely illustrated, and var-
ious experiments are included at the end to
help the reader get hands-on experience at a
comfortable pace; the experiments can be
performed with a minimum of equipment. R-E
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BETA

Flectronics

LAS VEGAS, NEV. 89109

1700 E. DESERT INN RD., SUITE 222

“The Deluxe II”’

PC BOARD, PLANS, PARTS & ENCLOSURE $152.99
PLUS SHIPPING $4.95 EACH

PC BOARD & PLANS ONLY $30.00
PLUS SHIPPING $1.50 EACH

The ultimate in UHF sine wave converter techology with modulated audio.
Outstanding video clarity and stability.

Easy to build with fully illustrated plans.

UHF AMPLIFIER KIT

PC BOARD, PLANS & PARTS $19.99

PLUS SHIPPING $1.50 EACH

EASY TO BUILD & NO SPECIAL EQUIPMENT REQUIRED.
IMPROVES RECEPTION WITH 12db GAIN.

DUAL POWER SUPPLY
PC BOARD, PLANS & PARTS $17.50
PLUS SHIPPING $2.50 EACH

“s
. ~°
l 2
<y
(-

PC BOARD ONLY $3.00
PARTS ONLY $14.50

1001

REGULATED +24V & +12V

[

FTS INCLUDE WHAT YOU SEE
5 FUSE, FUSE HOLDER, SWITCH,
INE CORD & STRAIN RELIEF

JRKS GREAT WITH THE *Z BOARD,” ““FV4” OR “FV5”

TOLL FREE 800 - 782-2701

“LEADER IN THE BEST
VIDEO CIRCUITS FOR THE
EXPERIMENTERS.”

TWO CHANNEL

SELECTOR SWITCH

PC BOARD, PLANS & PARTS $5.95
PLUS SHIPPING $1.50 EACH

. N FITS DIRECTLY INTO YOUR DELUXE Il
FOR CONVENIENT CHANNEL SELECTION.

\Y%
Ng
QS’ NE 564 SUBSTITUTE CIRCUITS AVAILABLE

"gQ (PLUGS DIRECTLY INTO THE NE 564 POSITION)
$4.95 EACH PLUS $1.50 SHIPPING.

“THE Z BOARD”

PC BOARD, PLANS, PARTS & ENCLOSURE $119.95
PLUS SHIPPING $4.95 EACH

PC BOARD & PLANS ONLY $30.00
"PLUS SHIPPING $1.50 EACH »

FREE POWER SUPPLY PC BOARD
.f WITH EVERY “Z BOARD" ORDER

A powerful circuit with a challenge.

The best in UHF “pulse suppressed’ circuits.
Suppressed horizontal synchronization with video inversion and
modulated audio that mates with your Zenith M1 module.

Fully illustrated plans for easy assembly.

QUANTITY DISCOUNTS AVAILABLE
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
CALIF. ORDERS ADD 6% SALES TAX
VISA/MST MONEY ORDERS NO PERSONAL CHECKS
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RADIO-ELECTRONICS

-t
L

(602) 971-0990 (602) 971-0996

@ SURPLUS 4,
V’ Wholesale - Retail - Surplus’ €®
Electronic Parts
12627 N. Cave Creek Rd. ® Phoenix, AZ 85022

HOT
PLATES

$150

$700 —

Carbide Drill & Router Bits

MICROWAVE KIT

$1495

COMPLETE

«PV.C.

« PC Board

o 2 - 25C2369

¢ 1- MRF911

» Resistors

» Capacitors

o “F” Connector

CABLE TV
EQUIPMENT | [ ot

SKYFOX DESIGN PERFORMANCE FERTURES:

- - ® Gain 55 db @ F 1.9-2.S GHZ

JERROLD OAK HAM M L|N @ fRlange 'S5 mucl\:zr; maximum r.cc}t;::‘::; channels 2-6
® 20 inch Paraboli

: ;:?“hmzogon"d dish anteana IOn((:O :r(::ngllé

L} (nblc adapters,

o 60 Channei Wireless

SENO OR CALL FOR INFORMATION
The unauthorized use of Cable TV equipment may be iltega!. check with
your locat Cabte Co. before ordering.

—T0 THE PUBLIC SPECIALS
CAR STEREOS AKA| HOME STEREQ
AM FM IN Dash Cass. AM FM Rec.
AUDIOVOX 600  § 65.00 30 Watt $ 183.00
CLARION 3100 86.00 45 watt 241.00
Imported ELITE 49.00 60 Wwatt 314.00
EQUALIZERS B DOLBY Cass. Deck 135.00
10 BAND 150 Watt  59.00  C DOLBY Cass. Deck 150.00
7 BAND 150 Walt  49.00 TURN TABLES
CLARION 500EQB 71.00 BELT DRIVE 73 00 -
DIRECT DRIVE 98.00 / 7777
6 X 9 TRIAXALS HOME STEREO SPEAKERS ; S aa =
AUDIOVOX 29.00  PIONEER 100 Watt 4 way  159.00 Receive movies, special presentations and
T By iz WOORER 1600 | || educational broadcasts — ALL FREE — with
imported 2095  with 12° WOOFERY PR the SKYFOX deep fringe microwave receiver
£GO 85 Watt 3 way 219.00 for homeowners outside the service area of
PR. microwave TV stations. SKYFOX receives up
Orders sent UPS COO OR PREPAIO. CREOIT CARO. to a distance of 55 miles. From microwave
SEND FOR COMPLETE CATALOG. transmitters located on buildings or towers in
almost all medium and large size cities.

WANTED:  DEALERS » WHOLESALERS o PEDDLERS || pmeramaiocs MOt receive Cable TV or satellite
Become a CABLE TV giant in your fown and get in on the big profits. SKYFOX |'$ 79.95 (not pictured, 25 mile line of site)
send or call for DEALER cataiog information with special Dealer Pricing SKYFOX 11 $109.95 (as shown, 55 mile line of site)
Limited Terrories, car stereos AUDIOVOX. CLARION. JENSEN and ORDERS ONLY: Toll Free 1-800/323-1327
major Jmports For Information Call: 1-312/564-0104
Visa, Mastercharge accepted, COD, cash or Money
KEEP US IN MIND FOR ALL YOUR CABLE TV EQUIPMENT REPAIRS Order only. When ordering by mail, Money Orders or

SYSTEMS COMPLETELY REBUILT - $45.95 Cashiers Chacks only. Personal checks, wait 4 weeks

for check clearance.
L.1..PUBLIC WHOLESALERS (516) 581-7232 90 day warranty e Conditional money back guarantee
270(SLIP AVENUE (Rt 111} iSLIP, N.Y. 11751(516) 277-4232 _Availabte b ==y
1500 F1 So of Sunrise Hwy ) %’ 58'1,{7' S{r’:e?. Mail Order O!\Iy [
HOURS: M-F 9 to 9 - SAT. 10:30 to 7:30 Park Ridge, Illinois 60068 - —
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SCREW DRIVER Radio-Eleclronies 55741
SCREW DRIVER / . BOOKSTORE
with Plastic Handle O Build Your Own SateHlite TV Receiver. ... .. ... . $7.00 (] Special Projects (Spring1981) ........ .. $4.50
7 8-Ball Satellite TV Antenna . .. . .. L. $5.00 {0 Sprecial Projects #4 (Summer 1982) .. ... $4.50
$100 O Build Your Own Robol. ... ............$1200 LI Special Projects #5 (Winter 1983) ... . .. $4.00
[ TV Descrambler (January, February 1981) .. .. ... $3.00 (] Special Projects #6 (Spring 1983) .. ... .. $3.50
{J Radio-Eiectronics back issues (1983) ........... $3.00 [ Speclal Projects #8 (Winter 83) ......... $3.00
s (January, February 1983 not available) [J Radio-Electronics Annual 1983 . ... .. ... $3.50
Latching Relay Write in issues desired [ Radio-Electronics Annual 1984 .. .. . ... $2.50
[J Radio-Electronics back issues (1982) ... .. $3.50  (J Radio-Electronics Anaual .............. $2.50
$495 (January 1982 not available) [ How to Make PC Boards. . . . ... $2.00
Write in issues desired 0O All About Kits . P YA (]
24V Coil O Radio-Electronics back issues (1981) .. ... s4.00 U "\\Mler]ngglse)ctrics Vol 1o#1, $2.25
(March, December 1981 not available) " )
110V @ 15A DPS.T. Wiite in issues desired O Electro Importing Co. Catalog .........._.... $4.95
0 Eteh your own PC Boards..................... $3.00 (1918) (176 pp)

\w‘r\“ B\E/}; “m—ﬁ*s/“
T l‘k’**’" [T

NOT A KIT

Regulated
Supply 5V, 2A
w/Transformer and 4" x 2.3" Heat Sink

$5.50 each -or- 2/510.00

| Items MC, VISA, COD via UPS
l 4 (Plus Shipping/Handling) L“s'

CIRCLE 89 ON FREE INFORMATION CARD

To order any of the items indicated above, check off the ones
you want. Complete the order form below, include your pay-
ment, check or money order (DO NOT SEND CASH), and mail  ARTICLE
to Radio-Electronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks for
delivery. MONTH YEAR
If you need a copy of an article that is in an issue we indicate is

unavailable you can order it directly from us. We charge 50¢ PAGES

per page. Indicate the issue (month & year), pages and articie

desired. Include payment in full, plus shippingand handling @ 50geach
charge. TOTAL PAGES TOTAL PRICE
MAIL TO: Radio-Electronics 11-83

Reprint Department, 200 Park Ave. South, New York, NY 10003 All payments must be In U.S. funds
Total price of order . . .. .. R . . .
Sales Tax (New York State Resndems only) .
Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item .
All other (82.00 per item, sea mall) . .
($4.00 per item, air maif).

€ O &S 5 e

Total Ericlosed e N Tl
Name

Address
City State Zip
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S€l, INC.

An Affordable 64K Assembled Computer With These Features:

L]
sion

B~
g

Fully compatible with Apple® Il +

Original design!

Fully assembled and tested!

Detachable keyboard for easy use, upper
lower case.

Uses 64K x Dynamic Ram

9 on board peripheral connectors for expan-

* Uses 6502 mpu.
$675.00 each (Monitor not included)

The Solution Computer is the answer for people who
realize a great product when they see one. Many other
peripheral card products are availabte for the Solution
Computer. Send for a free color brochure today.

APPLE 11® COMPATIBLE |

SLIM DISK DRIVE
RUNS QUIETER THAN THE ORIGINAL!

New - guaranteed! Only
6w x 1%"h x 10"d.

Complete with a 3
Now only

cable. Runs witnb | & |
$224.95

641 Rcademy Drive ® Northbrook, lll. 60062 e (312)
THE SOLUTION COMPUTER '

UHF TV PREAMP

o G
we” O O Features:

= o} e 25 dB gain!
- A

Your reception will dramaticalty improve! This
unit will enable you to pull in signals you never
knew were there!

For both indoor and outdoor use. Input and-
output impedance 75 ohm. No adjustment! Easy
assembly.

Combine both audio and video output onto
channel 3 or 4 of your T.V. set.

Single J.C. chip (MC 1374) makes for quick
and easy assembly. Single adjustment
control! A must for every video recording or
computer enthusiast.

VH-0 Kit

PHILIPS
VARACTOR TUNER

Comes with adaptor board to
directly replace Mitsiumi tuner!
Can use this with any board
drilled for Mitsuimi! High gain i
and phenomenal picture quality.

SPECIFICATIONS: e freq. Range: 470-899
mHz e Output: Channel: 3 ¢ Input: 75 ohm
* Gain: 18 dB

TTL/CMOS
LOGIC PROBE

4 LED states
Pulse memory
* Supply Voltage 3~ 18 VDC

e TTL CMOS checking made
easy!
L101A ... .. ... ... $34.95
LOGIC

PULSAR PROBE

e Easily repair logic circuits

* 5Hz or 500Hz signal

e External Sync input

e Supply Voltage 3 ~ 18 VDC

TA-802 160 WATT TOTAL
80W + 80W
STEREO AMP KIT
This is a solid state all transistor
circuitry on board stereo amplifier.
Power output employs 2 pairs of
matching Darlington transistors.
T.H.D. iess than .05% between DC
to 200 KHz. Pwr supply requires 30

VCT 2 amp x FMR.

TA-802
$39.95

Transformer
(optional)

$9.95 ca.

FOR INFORMATION
CALL (312) 564-0104

LOW TIM DC STEREO
PRE-AMP KIT TA 2800

incorporates state of D.C. design that gives a
frequency response from OHz-100KHz +
.5dB. » Features tone defeat switch, loudness.

ELC 1045 . ... . ...... ..... $23‘95 treble, midrange, bass. balance e TA-2800
p— DIGITAL contains quad BiFet op-amp to develop TH.D. |
of .005% at rated output ® Input sensitivity
l' = ? MULTIMETER phone 2.5 MV tuner, aux, tape play 100MV/
200 « 3 digit LCD 100K » Power supply 15 vcit DC at 2A. Kit
meter comes with regulated power supply, all you
e ¢ » Input impedence need is a 15-20 VCT .2 amp. XFMR.
o 2T s 20 Ohm
. e * hFE measurement only $44'50 ;
=W :; * DC 5% accuracy | XFMR
- gl * DCA upto 10
e amps $4.50 ea.
* B-» * Leads and battery
included AMATEUR
MIC-3300A............. $59.95 | MICROWAVE RECEIVER KIT
Carrying Case . .......... $ 995 | 1.9-2.5 GHZ .

PS-1 Assembled 32 element antenna $19.95
PS-2 20 dB gain microwave receiver

kit with variable power

supply kit $50.00
PS-3 Complete package PS-1 & 2 ... $65.00

MOUNTING HARDWARE INCLUDED

s e

$34.95 | PS-4 (Kit)

MICROWAVE PREAMP! ":(EI.I‘EV

Use with PS-3 Kit. Adds 20-25 dB
gain to boost reception distance.
* Low Noise
¢ High Gain
e Can be used with all
existing stop sign board
receivers!
* 1.9-25 gHZ freq. range

Apple controller

or our optional

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500

controller.
R L TR TR LRI

Specifications: « Total Harmonic Distortion:
Less than 0.05% e Intermodulation Distortion:
(70Hz: 7KHz = 4.1 SMPTE Method) Less than
0.03% » Frequency Response: Overall 10Hz ~
100KHz +0.5db.—1dB. ® RIAA Curve Devia-
tion: (Phono) +0.2dB.—0.2dB (30Hz ~ 15KHz)
e Channel separation (at rated output 1 KHz)
* Phono. Tuner. Aux and Tape Monitor better
than 70dB. e Input sensitivity and impedance
{1KHz for rated output)

Phono: 2MV 47K ohms Aux: 130MV 50K
ohms. Tuner: 130MV 50K ohms Tape: 130MV
50K ohms. Graphic Equalizer control: 10 Band
Slide Control. Frequency Bands: 31 5Hz:
G3Hz: 125Hz: 250Hz: 500Hz:1Khz: 2KHz:
4KHz: 8KHz: 16KHz also with on panel selector
for Phono. Tuner. Aux t and Aux 2. Power
Supply: 117 VAC

Kit comes with ali electronic components,
transformer, instructions and a 19” rack mount
type metal cabinet.

ODEL TA-2500
119.00 PER KIT

TO ORDER
OUTSIDE ILLINOIS:

SOLID STATE STEREO
REVERBERATION
AMPLIFIER

Specifications:

® Total harmonic distortion less than
.05%

® Frequency response 10 Hz to 50KHz
+1dB

* S/N Ration 90dB

* Reverberation time 1 to 3 sec

® Input 150MV/50K ohm

* Max. input 2V

® Accepts input from tape, phono, or
aux.

includes an LED Reverb Level display.

Kit comes with all electronic com-

ponents, transformer and instructions,

and 19" rack mount cabinet.

Model TA-2400 $89.95

564-0104 m=m
MONITOR (12")

* Orange amber screen

e 18 MHZ bandwidth

s High resolution graphics

Composite video 1/0 75/10K ohm impedance.
A phenomenal guality monitor for your com-
puter. 110 VAC.

MON-1............. $119.95
APPLE Il
PERIFERAL CARDS
80 columnecard ............. $109.95
16 Ramcard................. $44.50
Z80cpmeceard................ $99.95
Disk controilercard.......... $59.95
Eprom writer card ........... $84.95

| TK-41 Kit

{

INFRA-RED REMOTE
CONTROL SWITCH KIT
Infra-red Remote
Control switch can
be used to control
appliances up to
500 W. The TK-41
has effective con-
trol up to 10 meters.
No antenna needed. Features latest IC
controlier which excludes interferences from
light or AC puise signal.

CALL TOLWL FREE
1-800-323-1327

TY-45
20 STEP LED
POWER LEVEL INDICATOR KIT

This new stereo level indicator kit
consists of 40 3-color LED's to indicate
sound level output of your amplifier
from -57 dB to 0 dB. Comes with an
attractive silk screen printed panel. Has
selector switch to aillow floating or
graduai output indicating.

Kit includes all parts, Front panel and
power supply.

SPY EAR!

A very popular device
designed to listen to
sounds & voices through
rooms or 3ft. thick con-
crete walls. Place listen-
ing sensor against wall
and earphone in ear. Ad-
just  volume control!
Hear clearly to things
you might not want to!

-
e

$89.95

$34.95
MICRO COMPUTER
POWER SUPPLY TR-626

The TR-626 is a power regulator for use
with popular microcomputer circuits.

Features:

* +5V 6A aiheoed
o 5V 5A A
o +12V15A HITT

L]

-12V .5A

Each unit contains cur-
rent limit protect circuit
and two Dariington §
power transistor on a
heatsink. Transformers
included.

$39.95 each

mum order $15.00. Rdd 10% shipping on orders under $35.00. Orders over $35.00, add 5%.

te)
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Send for our FREE 1984 catalog
of electronic components, kits,
IC's, computer software,

computer peripherals and

SArsLurc TELEVISION RECEIVER s unlque items.
$349.95

ﬁr-gg?mc' RF ,,:ﬂeo,,DULA TORS i &
crystal coni §
SATELLITE ERE 1$24.95 “cb” SV CTramy 84504 27a2 l  sass
TE LEVI S' ON WDED TAPE RECORDERS. SATELLITE T’ RECEIVERS §

FOR BRILLIANT PICTURES ON CHANNEL 3 OR 4

EPROMS

i . 1%ea
$349 .95 i “8cea, 1006.00 [
* &' FIBERGLASS DISH N ) g O e
« POLAR MOUNT AND FEED eV o M G msgog g“ﬁ :g L is0ea |

H 531 B B 5
S * P.C. Board i i 128 Z:. :
S l N E WAV E L) “H » Microwave hiansistors
: N 2 + All Parts ad Plasfic 59, 61, 63 Your Choice. . .1.29 ea. [i

« Fully lllustrated Instructions o Houing 594 95

* NO Internal Connection to T.V. "o % : T R VISIT OUR NEW RETAIL STORE

] fA":;L“‘::‘;:‘A”dwN'd” a7 : POWER SUPPLY L LOCATED AT 3101 W. HAMPDEN. ENGLEWOOD. CO 80110
Phane 781-1589

= AGC FOR STABILITY s-_é'l_vé_ " N COMPLEFE KIT
* Quality Circuit Board 'v.'@ R | : | 9.95 FVAC
« Silk Screened Ports Layout > $3 00 Shigping & Hondling { IZV%%:hARM

O P.C. Boord ond Plans $20.00 - $300 Sugpne anc Fandling Eratow L

[ All Parts and Wood Grained Cabinet $99.93 - $595 3hinpi-¢ and Hondling

CJP.C. Board, Plans, All Parts and Wooc Gecinedt Cabitet$”™9.95 - $5 95 shppirgand Honding ULTRASONIC TRANSDUCER 2x3 ZIP CLOSE BAGS

Groal for making bug Pertoct for packaging
crasers atarms etc ‘smak componers

« AVAILABLE BY MAIL ORDER ONLY SEND FOR INFORMATION ON OTHER KITS :
+ COMPLETE REPAIR SERVICE « HOBBY USE ONLY_ NOT FOR U~NAUTHORIZED RZCEPTION OF T.N' SIGNALS $2.50 ea.

CERTHED FUNDS AND <L NEY DIDERS £ P.0.BOX 27038

SPHPPED MMEDIA 2511 £ CHANEY DENVER. COLORAOO 80227
mmo»m L "‘,f"‘"‘s s b o i i 3037815750 :
DELIVERY o ELECTRONICS i electroncs inc

50 for 2.50

Vs UmS € DD

fraarcg Phone Orders « Minimym AD Order $9.00
WESTECH ELECTRONICS . 230 SOUTH 4ETHSTR ET, PHOENIX, ARIZONA 85040 2 303.7815750 ® Please include $1.50 tor postage (LIPS}
® VISA MC accepted

prone. (602) 829-6700 v (800) 243-6700 " rane racr o wkome

Send for our Iree catalog of unique items

CIRCLE 13 ON FREE INFORMATION CARD CIRCLE 34 ON FREE INFORMATION CARD

CROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to 2.6 GHz - 34 db Gain + {@

COMPLETE SYSTEMS
[as Pictured)

Cun;l{l}g?gt:;«":LW”s el ELECTRON'CS
- Parabolic 20" ' CO RPO RATION

Dish Style § 79.95 SEMICONDUCTOR PARTS & pnooucrs
COMPONENTS FACTORY PRIME

Down Converfers DEVICES INCLUDE:

_ . (both types, § 34.95 : z;”;’“;':;s ”
TWO YEAR WARRANTY  Power Supplies Chokes & Cofls.
PARTS & LABOR “2\’/ to |6M $ 2495 Connectors
Daa rio Plans)s 005 [ : ot Lrerics
r
CALL OR WRI"Z FOR IC Sockets
KITS. PARTS. INDIVIDUAL Memory
COMPCNENTS Micr'owave Semiconductors !
We Repair Ali Types Down s:::; :;’?ariable
Converters & Power Supplies Transformers 1. i
e « Transistors & MORE! '
Pn““ns«_‘ecn MANUFACTURERS SUCH AS: Motorola, National, NEC,
Eltecmonlcs J.W. Miller, Texas Instruments and more!
P.0. Box 34772 WE STOCK & SUPPLY DEVICES FOR: OEM's,
Phoenix, AZ 85067 Distributors, Hobbiests, Magazine Projects, Engineers,
(502) 265-8255 Schools, Technicians & You!
Special Quentity Pricing Call or Write for Quantity Pricing
Dealers Wantzd and FREE Catalog.
P.0. Box 33205
Phoenix, AZ 85067 [602] 274'2885
CIRCLE 83 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

[y
[44]




SPECIAL REPRINT

BUILD A BACKYARD SATELLITE TV RECEIVER

Coprighe & Cimvrwback Punicatons tor, 1980

Don’t miss out again!

Send away today for your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper Jr.

This all-inclusive report gives you all
the data you need to build your own
Backyard Satellite TV Receiver.

® TELLS ALL ABOUT domestic satel-
lite communications, with full details
on how you can pull those elusive TV
signals from space.

® LEGAL REQUIREMENTS, techni-
cal specifications, and how you, the

home constructor, can meet them.
Find out what mechanical and elec-
tronics skills you need.

B RECEIVEF CHARACTERISTICS,
technical details and specifications,
along with examples of actual re-
ceivers built at comparatively low
cost.

W ANTENNA DESIGN... and ex-
actly how you can build a spherical
antenna. while keeping total earth-
station cost for the complete system
under $1,000.

B THE FRONT END is critical when
you build your own system. We help
you explore several different ap-

proaches to making one that will
work for you.

® RECEIVER-SYSTEM hardware, and
how it goes together to bring you di-
rect-from-satellite TV reception in
your own home.

To order your copy:

Complete coupon and enclose it with
your check or money order for $7.00,
plus $1.00 for postage and handling.
We will ship your reprint within 6
weeks of receipt of your order. All
others add $4.00 for postage. New
York State residents must add 58¢
sales tax.

v RE 11-83
- i ) Please print
nadln_ Satellite TV Reprints
= 45 East 17th Street

Eleclronies . vor nv. 10003 Name) S — — -
I want reprints @ $7.00 each, plus $1. Han- gy eet address) e —— =
dling & Postage.
| have enclosed $ . N.Y. State residents must B
add sales tax. (City) (State) (Zip)

www americanradiohistorv com
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74L.S00 SALE 7400 LINEAR IC’S
741500 20 | 7418123 50 | 74LS249 1.25] 7400 20 | 7475 50 LM301AN a8 | LM3goo 75 | Mciagop 110
740501 24 | 74(S125A 50 | 74US251 60 7401 29 | 7476 28 LM307N 56 | LM3909 100 | MC1496P  1.48
740502 24 | 74(S126A 50 | 74(5253 60| 7402 29 | 7485 170 LM308N 71| (m3sty 150 | MC1723P 62
74U503 24 | 74LS132 80 | 74LS256 1.50 | 7403 29 | 7486 35 LM310N 240 | L(F347 235 | MC1741CP1 56
74L505 24 | 74LS133 80 | 74L5257A 60| 7404 31 | 7489 240 LM311N 69 | LF351 0 | MC3301 90
740508 24 | 74US136 40 | 74LS258A 60 | 7405 32 | 7490 52 LM318N 250 | LF353 99 | MC3302 80
740509 24 | 74LS137 1.00 | 74LS259 1.25 | 7406 a8 | 7492 52 LM319N 240 | LF357 110 | MC3401 90
740510 24 | 74U5138 80 | 74LS260 55 7408 31| 7493 52 (M324N 71| NESSS 42 | MC3403P 130
74US11 24 | 7405139 80 | 74LS266 .55 7410 30 | 7495 67 LM325N 330 | MC1306P 110 | MC1648P  3.80
740512 24 | 7405145 130 | 74(5273 1.25| 7411 31 | 7496 73 LM326N 330 | MC1310 429 | MC1658P 450
740513 7405147 1565 | 7405279 55| 7413 a6 | 74107 35 LM556N 93 | MC1330A1P 150 | MC4024P  4.49

45 | 7405148 165 | 74US280 225 7414 59 | 74121 a0 LM339N 69 | MC1349P 117 | MC4044P  4.49
74LS14 60 | 74LSi51 55 | 74L5283 .90 | 7417 32 | 74123 58 LM383T 230 | MC1350P 98 | ICM7208 1595
740515 32 | 74L8153 55 | 74(5290 .80 | 7420 29 | 74125 52 CM377N 240 | MC1351P 170 | ICM7207A  6.00
740520 29 | 74LS155 85 | 74LS293 .90 | 7425 31 | 74145 75 LM378N 315 | MC1357P 149 | ICM7217A  9.95
740521 32 | 74LS156 80 | 74LS295A 95| 7427 32 | 74147 167 LM379N 460 | MC1356p 130 | ICM7205 12,95
740822 32 | 74LS157 80 | 74LS298 .90 | 7430 30 | 74151 75 LM38ON 90 | MC1372P 442 | ICM7045 1550
740526 32 | 74LS158 80 | 7405299 2,60 | 7432 34| 74153 75 LM381N 225 | MC1373p 354 | ICLB038 340
740527 32 | 74LS160A 85 | 74LS322A 4.60 | 7437 31| 74184 147 LM381AN 360 | MC1403U 271 | ICM7555 1.20
740528 32 | 74LS161 85 | 7405323 4.60 | 7438 31 | 74157 75 LM384N 200 | MC1405L 970 | MWAT10  7.45
740830 32 | 74LS162 80 | 7405348 1.75| 7440 29 | 74164 105 LM386N 99 | ‘MC1413P 120 | MWA120 7.0
740832 32 | 74LS163A 80 | 7415352 1.25 | 7441 100 | 74165  1.06 LM565N 135 | MC1374P 261 | MWAI30 825
74U833 32 | 74LS164 80 | 74LS353 1.25 | 7442 60 | 74174 100 LM566N 230 | MC1376P 208 | MWA310 825
740537 .40 | 74L5165 125 | 74L5365A 55| 7446 83 | 74175 83 LM567N 135 | MC1458CP1 .77 | MWA320 | 865
740540 35 | 74LS166 125 | 74LS366A 55 | 7447 83 | 74176 80 LM1889 320 | MC1488F 110 | ZN414 2.00
740542 60 | 74LS168 125 | 74L5367A 55| 7448 83 | 74177 80
740847 89 | 74LS169 125 | 74LS368A .55 | 7450 29 | 74190 108 CMOS
740548 100 | 74LS170 175 | 74LS373 135 7472 35 | 74192 .99
740849 100 | 74LS173 80 | 74LS374 1.25| 7473 35 | 74193 99 | CcD4001 30 | CD4046 150 | MC14000 .40 | MC14023 1.22
740851 29 | 74L5174 55 | 74LS375 55| 7474 35 | 74196 80 | CD4007 32 | CDa0a7 1.40 | MC14001 .40 | MC14024 1.06
740554 29 | 74LS175 60 | 74LS377 1.25 CD4010 55 | CD404g 45 | MC14002 .40 | MC14024 .40
74US55 29 | 74LS181 225 | 74LS378 125 CD4011 32 | CD405G 45 | MC14006 1.42 | MC14027 .72
74US73A 42 | 7405182 125 | 74L5379 125 CD4013 45 | CD405F 1.00 | MC14007 40 | MC14028 1.02
74LS73A 42 | 74U§183 275 | 74LS385 3.50 VOLT-REGS | Cpbaots 50 | CD40s6 65 | MC14008 1.25 | MC14032 1.93
740575 45 | 74LS190 85 | 74LS386 .55 = CD4017 100 | CD406d .32 | MC14012 .40 | MC14034 350
74US76A 45 | 74(5191 85 | 74LS390 1.25 CD4020 147 | CD407G 45 | MC14013 72 | MC14035 1.86
740577 70 | 74LS192 85 | 7405393 1.25| 7805 80 | LM317T 100 | Cp4023 32 | CD407t 32 | MC14014 125 | MC14038 2.19
74.578A .49 | 74LS193 85 | 74LS395 1.25| 7806 80 | [M317K 375 || CD4024 83 | CD408t 32 | MC14015 1.47 | MC14040 1.47
74US83A 75 | 74LS194A 80 | 74LS398 225 | 7808 80 | LM323K 695 | CD4025 32 | CD4093 .60 | MC14016 .72 | MC14042 1.06
740585 .90 | 74LS195A 80 | 74L5399 1.25| 7812 80 | LM350T 325 | CD4027 55 | CD451G 147 | MC14017 125 | MC14043 99
740886 .45 | 745196 100 | 745490 2,10{ 7815 80 | (M350K 550 | CD4029 142 | CD451t 120 | MC14018 1.15 | MC14044 .99
74590 .45 | 74LS197 1.00 | 74LS540 210 | 7818 80 | LM338K 7.60 | CD4040 117 | CD4515 2180 | MC14020 1.47 | MC14046 1.57
7aLSe1 110 | 7aSzpl 125 | 7aSedi 2o | 782e 80 | LwasPT 190 | CDaoaa 80 | CO45ie 117 | MC14021 125 | MCiaoss 72
740592 55 | 74L5240 125 | 74LS568 3.99 130 | 78l05 40
74893 55 | 7aLSaat 125 | 7aSses 399, 7906 130 | 7Ltz 40 MOSTEMOTOROEA'CMOSTIN STECK
7405958 65 | 7405242 125 | 7405620 2.00 i 4
7aLSI07A 45 | 7aLSpd3 125 | 7alSe21 200 7912 130 | 79tcs 80 CIRCUIT SPECIALISTS INC.
74LS109A 45 | 74LS244 125 | 74LS622 2,00 | 791 j i
74LS112A 45 | 74LS245 175 74L§623 2.00 ;3128 1':338 79h15 . 0| 738 S. Perry Lane, Tempe, AZ. 852,81
74US113A 45 | 7405247 125 | 74LS640 2.00 4 1 78HOSKC 9,25 L
74US114A 60 | 74LS248 1.25 7n1zkG 925 | Order Phone: 1-800-528-1417
74LS122 80 INCLUDE §1.25 SHIPPING

CIRCLE 45 ON FREE INFORMATION CARD

~ACTIVE )
_ oM RECEIVING
(Firestik’ ANTENNA

. ANTENNAS. Gives excellent reception,

' ACCESSORIES -

HERE'S A TIP 50 KHz to 30 MHz.

’ t
THARS PERRECT! New MFJ-1024 Active Recelving

7 AM/FM AUTO RADIO Antenna mounts outdoors away from
electrical noise for maximum signal.

- A':D®CB Gives excellent reception of 50 KHz
4 9 to 30 MHz signals. Equivalent to wire
Ire ' hundreds of feet long. Use any SWL,
M\m. E%B V%F or Ham receiver.

GOLDEN SER _ High dynamic range RF amplifier. 54
% S IES in. Whltp._50 foot coax. 20 dB attenuator
4 prevents receiver overload. Switch be-
E BARE-HANDS TUNABLE iy tween two receivers. Select auxiliary or
3 NO TOOLS NEEDED active antenna. Gain control. “ON"
.| HIGH PERFORMANCE ANTENNAS LED. Remote unit, 3x2x4 in. Control,
i 6x2x5in. 12 VDC or 110 VAC with
ALSO ANTENNAS FOR Jj optional adapter,
| CORDLESS TELEPHONES RIS,

:‘ MONITOR SCANNERS $1 29 95
et
Dealer & Distributor Inquiries Invited Order from MFJ and try it. If not delighted,
Q_ SEND FOR FREE CATALOG return within 30 days for refund (less ship%ing),

‘Firestik’ Antenna Company

Order today. Call TOLL FREE 800-647-1800.
kel el Charge VISA, MC. Or mail check, money order.

Name Write for free catalog. Over 100 products.

Stieet CALL TOLL FREE . .800-647-1800

(s:|"y| Call 601-323-5869 in Miss., outside continental
ate

USA, tech/order/repair info. TELEX 53-4590.

___________ - One year unconditlional guarantee.
|
I
|
|
Zip
Serving the CB and l

e Communications Market Since 1962.
1€ (o o 9 o0

o Foo i Boer. O , : MF ENTERPRISES,
a6t o5 0N e AW Pang, DO pnaf 5-YEAR REPLACEMENT WARRAN INCORPORATED
@ec0“C COR " 5ed® GES Taah I an)d
\ WO WG 5P ek, BRI P ge0” '} \_Box 494, Mississipp! State, MS 39762 /
CIRCLE 66 ON FREE INFORMATION CARD
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DeVICeD

P PHASOR PAIN FIELD — Patented and recently developed
in our labs is betng tested by Gov't for riot control. Soon to come
(3] under weapens restrictions as an infernal machine. Easily hand-
held. Hazardous (F NOT USED WITH DISCRETION.
A PPE-1 PLANS (sold for animal control ... $15.00
L INVISIBLE PAIN FIELD GENERATOR — Produces a di-
rectional field of moderately intense pain to back of head up to
50" Cigarette pack size enclosure is easily hidden.
¥ 1PG-3 PLANS $7.00 IPG-3K KIT & PLANS . . . $44.50
IPG-30 (assembled for animai control) $59.50
S
R
INFINITY XMTR — Uses telephone lines for seiective home
or ifice listening while away on business or vacation
INF-1 PLANS . $15.00

PHASOR STUN/BURNING WAND — Produces sufficient
SEE IN DARK — Long range, total darkness

SD-4 PLANS .$10.00
LONG RANGE'WIRELESS MIKE — Crystal clear quality
— miniature.

FBT-7 PLANS . . . §7.00 FBT-7K PLANS & KIT. . . §34.50

PSW-3 PLANS PSW-3K KIT & PLANS .

RUBY LASER RAY PISTOL — Intense visible red burns
hazardous, with parts sources.
RUBY PLANS (includes all part sources) . . .$15.00
CARBON DIOXIDE LASER — Generates 20-40 watts of
continuous power capable of burning, cutting, hazardous. (with
lI part sources)

SER RIFLE — Produces 200-3000 pulses of 30 watt opu
cal energy. Portable angd easily hand-hetd.

[Sy LRG-3 PLAN $10.00
LRG 3KKIT PLANS (mmus diode) 5129.50

POCKET LASER — For the beginner. visible red *"optical
version'’, non-hazardous.
LHC-2 . $5.00 LHC-2K KIT & PLANS $24.50

HIGH POWERED PORTABLE ENERGY. SOURCE
FOR LASERS AND MAGNETIC WEAPONS — Explod-
ing wires, shockwave, etc. Miniature size.

HPS-1PLANS. . . $8.00 HPS-1K KIT & PLANS. . . $49.50
PARTICLE BEAM WEAPON — PLANS . $15.00

electrical energy capable of burning tlesh. Intended as,a person-
al defense device
.$8.00 $59.50

WIRELESS TELEPHONE TRANSMITTER — Long
range, automatic.
VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $§34.50
Send for FREE catalog descripton of above pius hundreds more
pians, kits and completed items. We accept MC or Visa or when
ardering, send check or money order. We pay shipping charges
‘on orders over $50.00, otherwise Include 10% with remittance.
SEND TO- SCIENTIFIC SYSTEMS

DEPT. R8, BOX 716, AMHERST, N.H. 03031

ELECTRONIC KITS

FROM HAL-TRONIX
2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS

FREQUENCY R
MHZ. EASY TO

ALUM CASE A

VARIABLE POW
can be a dish typ

2304 MOD 1

(Less case & fithin

POWER SUPPL
AVAILABLE. CO

eratesorn 8to 18
(Tne asove unit

16 LINE TOUC

YT

Robot Project a
MANY, M

HAL-TRONIX pr

INFORMATION,

PLETE WITH ALL PARTS INCLUDING A DIE-CAST

signal strength in your area.)

2304 MQOD 2 (Basm Pre-amp)

(less case & htings)

2304 MOD 3 (Hi-Gain Pre-amp)

{Includes case & humgs

CASE, TRANSFORMER, ANTENNA SWITCH AND

on 8 to 18 volts at 10ma. Compiete unit $8.95.
HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db, gain op-

BOARD AND PARTS.

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS.

16 LINE ENCODER KIT. COMPLETE WITH CASE,
PAD AND COMPONENTS ...
12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS ...

Completz Sets of P.C. Boards Available For: Unicorn

Send 70 cants stamg or S.AS.E. for Information and Hyar on other

P
= ¥ HAL-TRONIX Name
4 P.0. Box 1101 Address
war wasa ¢ howiaro  Southgote, MI 48195 X
wezxn C|ty
g SEISOI e o shescs st et State

CIRCLE 75 ON FREE INFORMATION CARD

ANGE FROM 2000 MHZ TO 2500
CONSTRUCT AND COMES COM-

ND COAX FITTINGS, REQUIRE A
ER SUPLY AND ANTENNA (Antenna

e or coffee can type depending on the
ic Kit 19.
gsgBaSIC & BIRIER + TELEPHONE
$29.95 ¢ CABLE TV
* PARTS ¢
$39.95 « AUDIO

* ELECTRONICS'
* and much

Y FOR EITHER MODEL ABOVE IS
MES COMPLETE WITH ALL PARTS,

much more!
CONNECTORS (Kit) $24.95
Assemblzd... B .$34.95
Slotted Mlcrowave Antenna For Above
Downverters .. N .. $39.95
" KRR R B RN AR R

PREAMPLIFIERS b

HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates ANYWHERE

volts at 10 ma. Comptete unit $12.95.
s are ideal for receivers, counters, etc.) I

Am kR kR AR E

Box 840

H TONE DECODE KIT WITH P.C.
$69.95

$39.95

O

$39.95 world

$29.95

R P P T TP T R PR PR

O]
O

) ! OWN
nd Heart-A-Matic Project.

ANY OTHER KITS AVAILABLE

roducts To order by phona: 1-313-285-1782.

BARGAIN OFFERS NOT FOUN{
IN STORES OR CATALOGS'

ETCO ELECTRONICS
DEPT. 591
Mailing List Control Center

Champlain, N.Y. 12919

| Enclose__
Please rush postpaid

$1 for 1 year subscription to the
$3 Canadian & Foreign 1 year

subscription to the ETCO catalog.
304 page handbook ‘‘BUILD YOUR

TELEPHONES. (TA001)
FREE - sample copy of the bargain
packed ETCO catalog. (USAonly)

THE WORLD FAMOUS

T DCO

CATALOG OF
\ ELECTRONICS

@I

___ (cash OK),

famous ETCO catalog.

360 pages MASTER HANDBOOK OF
$11.00 I

EARTH STATION’'. (TA025) $10.00

Zip.

ON ORDERS LESS THAN $25 00 PLEASE INCLUOE ADDITION.
AL $200 FOR HANDLING AND MAILING CHARGES

S
CIRCLE 50 ON FREE INFORMATION CARD

| MITSUMI
P UES ASSF NETWORK SALES, INC.
LM 301 .39
e et éﬁiﬁc'{‘gg;”"“ RIBBON CABLE CONNECTOR DIP SWITCHES
LM 386 79 200 oh.m INPUT $17.95 These very popular 40 PIN ribbon i High quality DIP switches mfg. by CTS.
NE 564 250 cable connectors are used by a| Availablein the following configurations.
LM 565 89 DELUXE PARTS ASSORTMENTS number of migs. of micr_os f_or inter- )P OS=80cMEIPOS=80¢
MC 1330 1.10 { #1 Resistors & Trimpots #4 Coll & Chokes nal board to board terminations and | . ,0 ™00l 5 poe_gge
MC 1350 1.00 68 . watt. 5% resnslors‘& 1 eacr ‘01 15. 33 and 100 [ 170 port connections.
MC 1358 1.10 :af::\'jg:_o:s.”;rgo?‘?;o Shokg. vamaoe [W/stralnrellet’s2.50
MC 1458 .49 15K, 3.6K. 51K, 470K coil (same as g DB-25 S (FEMALE)
MC 1496 1.50 | 13;1.2K.2-220. 3-100K #49AS3TMPC) 40 CONDUCTOR RIBBON CABLE The most popular computer connector.
LM 1889 195 ] So e e O T e e & Semrs gray color 70¢/1t. Mfg. by AMP. 025" goid PC pins
7808 .75 $5.25 each 1 each of- NE564. LM56S. with mfg. holes )
7812 .75 | #2 Capacitor " MC1330, MC1350, MINI FAN 3.125” SQ. $1.95 Tf = -
7815 75 | Monolythics - 1-560pt. 7- MC1496, LM1889. 7812, { 40 ~pF - M,s_e‘mmeem,,; ~
; 1mfd. & 1- 22 mfd 7818, 2N2222A, MV2109, Sl mrersTeceoses
7818 .75 Silver Micas - 2-10pf. & 1 heal sink 2-MC1458. 4- 115VAC-60hz
MV 2109 69| each ot a3pt. 110pt 1N40C2. 4-8 pin, 2-14
ON2222A ‘30 ggggv.'moom. 3000 or pin, 1-16, & 1 pin REMOVED FROM NEW EQUIP. Bg;lZGsogEl(\:/Tl:ZI%SIS
(% socket. .
MC1349 1.39 $5.95 each 513.25 each TESTED  $6.95 25A 100 PIV $1.50 ‘ogmi
#3 Capacitor "B" #6 Misc. Hardware A 0 Pl $1.00 N
- Mylars 4- 001. 2- 047 29- LED & holder. fuse & POWER TRANSFORMERS 3A 400PIV $1. L
. st 01 Radial lytics 3-10 holder. hne cord,
il — ¢ 2 mfd 16V. 1-1000 mfd grommet. SPST switch
50V. 1-2200 mtd 35V DPDT switch, 2-F61 )
Disc Caps 1 each of 5. conn & lugs. knob, 4- Pri: 115V AC /?% THUMBWHEEL SWITCH
E 12.27.36. 110. 330pt. 2- spacers, 6-screws & Sec: 24 volts @ .350 A
CHOKES 120pf. 3-39p1. 3-220pf nuts, 2-RG-174, match- S $7 B8CD 0-9
.33 uh 33 uh and 1 Van Cap 5-35pt ing nansvormev wnut Dim: 2% x1x1H .95 W/COMPLIMENT
.47uh 100 uh S7:90.each $5 .95 each = EACH DIGIT ILLUMINATED
15 uh 10 mh UHF AMP KIT METAL BOX— $1.95 ea. 10/$15.00 100/$125.00 { W/LED)
18 uh 69¢ each 25 db gain PRE-DRILLED 2
striptine PC board | i 10%w x 4720 x 3 High THUMBWHEEL TRIMMER POTS 4DIGIT
using | HOLES: 4% in back. 1% in front VERTICAL MOUNT W/END PLATES
” _v&\)m'%g:s . A ELGHLD S D (IEB o el OHMS 500. 1K, 2K, 5K. 10K, 25K FOR EASY MTG.
e et power supply | PAINTED $10.85ea. 10/s98.50 | SOK. 100K, 200K, 500K, 1 MEG.
p ’ fepaa Ll 25/$223.75 4/$1.00 100/$20.00 4 TURN TRIM POTS
o V7 BOURNS #3339B
NETWORK SALES, INC. ey agits o pees: MINI COAX CABLE 1K — 6K R/A — 10K
2343 W. BELMONT AVE. $3.00). Min. Order $10.00. Add RG-174 50ohm .100 OD $1.49 EA.
CHICAGO, IL. 60618 $2.50 S&H for USA. Ili. add 7% 10 feet/$1.00
! Tax. MAIL ORDER ONLY.
312-248-3202 Prices subject to change 3
without notice. SOLID CARBIDE PC DRILL RF COIL
Phone Orders Welcome. #55 1/8in. SHANK FOR Same as #49A537TMPC
WRITE FOR OUR MONTHLY USE WITH DREMEL TOOL
©COPYRIGHT 1983 NETWORK SALES. INC UN-ADVERTISED SPECIALS $1.00 —=—— B0 UAIAED |
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HOW TO REJUVENATE
ANTIQUE RADIOS

$1.50 MAR. 1983

[ ]
Radio-
N 1 v jleclronics

* HOW YOU AND THE COMPUTER
CAN BE FRIENDS . . .

Getting Started

J COMPUTERS - VIDEO - STEREO - TECHNOLOGY - SERVICE
coming to you

Programs, Circuit

when you Portable 1 Design, Games
A/D-D/A Interfacing
SUbSCTibe tO gﬂﬂnTmAVE RECEWEH Peripheral Equipment
. . yers gul o NEW AUDIO DIMENSIONS
Radio-Electronics: Inside the new FOR YOUR PLEASURE . . .
. Noise-Reduction Devices
HELPFUL 767 cocxpl'r How to Connect that
© z Extra Add-O
CONSTRUCTION Build an Hi-Fi ii’ccﬁsforigs
RETLERESL g« ACTIVE ANTENNA New Technology

Test Equipment

Hi-Fi Accessories
Telephone Accessories
Music Synthesizers

for your VLF receiver
Back-to-school series

o TV WONDERS FOR YOUR
FUTURE . . .
Latest Receivers and

Computer Equipment POWBII AMPL“" IEIIS Circuits }
Automotive Equipment \ The Home Entertainment
Intruder Alarms Inexpensive and versatile E Centter -
Home & Car rojection oday
Video Accessories flll?ﬁvﬂlublllcmlnc"l'rs Satellite TV Receivers
Jack Darr’s Monthly
Service Clinic
¢« NEWS ON NEW PLUS: Service Problems and
TE((::HNOI;OGY ;. : —_— Solutions
omputers 4
Microprocessors W ” " EI ® AND you also get these
Satellite TV it regular MONTHLY FEATURES:
Teletext ¢ LOOKING AHEAD

Automotive Electronics
Speech Synthesizers
IC Applications

e FASCINATING

Radio-Electronics covers all
aspects of the fast moving
electronics field . . . featuring

by Dave Lachenbruch
« HOBBY CORNER
by “Doc” Savage

* STATE-OF-SOLID-STATE
by Bob Scott
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Make Your Own PC |  COMMUNICATIONS » PROJECTS products game revisws

oards + and NEW IDEAS, STEREO

Wiring Techniques

Soldering and
Desoldering

Design and Prototyping

Subscribe today to Radio-Electronics. Don't miss & single
issue and . . . you save as much as $7.03 off the
newsstand price.

When you select one 0f the subscription offers listed on the handy

et it ol

PRODUCTS, NEW
COMPUTER PRODUCT3
FOR HOME/NJOB and
MUCH MORE!

coupon—you'll be assured of having your copy reserved,
even if it sells out on the newsstand. Make sure
you get all the excitement in every issue of
Radio-Electronics, every month, by
filling in and mailing the
coupon, today.

Every- -1-\;I-onth! THLY
Get the Best—Mail Today!

] Payment Enclosed

Mail to: Radio-Electronics
PO. Box 2520, 3oulder, CO 80322

[ I'year-~12 issues only $14.97 (You save $3.03 off newsstand price.)

0 2 years—(Save More}—24 issues—$28.97 (Save $7.03 off the newsstand price.) [ Bill Me
Name
(please pnnt)
Address
City . : State Zip Code

Otter Valid In U.S. Funds Only.
Allow 6-8 weeks for delivery of tirst issue

Canada--Add 33.00 per year
All other countrias—Add $7.50 ver vear
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Computer
Products,

VISIT OUR RETAIL STORE |nC
9

1702
2708
2716
2716-1,
2532
2732
2764

TMS 4027
UPD 411
MM 5280
MK4108
MM 5298

4027
4116
4116
4164
4164

EPROMS

1ns 295
450ns 298
450ns 3.90
350ns 590
450ns 5.35
450ns 4.90
450ns CALL

DYNAMIC RAMS

250ns 79
300ns 2.89
300ns 2.89
200ns 1.74
250ns 1.74
250ns 2.00
200hs ‘CALL
150ns CALL
200ns CALL

150ns

2101
210212
211

2114
2114L-4
2114L-3
2114L-2
TMS4044-4
TMS4044-3
TMS4044-2
MK4118
T™M2016
TMM2016
HM6116-4
HM6116-3
HM6116-2
26132

STATIC RAMS
450

ns 1.80
250nsLP 1.44
450ns 248
450ns 1.74
450nsLP 1.84
300nsLP 184
200nsL.P 1.94
450ns 3.15
300ns 345
200ns 389
250ns 9.69
200ns 4.15
150ns 4.89
200ns 5.90
150ns 6.90
120ns 8.95
300ns 3295

LP=LOW POWER

2100 DE LA CRUZ BLVD. SANTA.CLARA, CA 95050

DISC INTERFACE
8000 CONTROLLERS g5 165
235 P 439 1 1595 8128 1.95
239 595 8253 689 | 479 2795  8T% 95
J80A 389 82535 789 | 4793 2995 8% 95
285A 589 8255 439 1 4795 4995  8T97 95
86 2495 82555 519 | 1797 4995  BTes ®
288 349 8257 789 | sa43 3295  DMB131 2,90
155 r7s 8259 685 § go72 3900  OP&34 225
156 875 8272 39.00 | ypo76s 3495  DS8s3s 189
185 2900 8275 200 1 1691 1795  DS8836 99
m  ZEomd s
205 45 82 !
212 1.79 gzsz g.Ag EPROM ERASERS 6500
214 375 8283 4 HOLDS 15 EPROMS 1 MHz
216 169 8284 549
ae o ot oo ERASES IN 20 MINUTES 6502 o8
226 179 8287 6.49 59.95 6505 760
N =
237 19, ) ¢
238 439 8741 3495 CONNECTORS o e
RS232 Male 3.00 4
243 439 8748 1495 ot 5on
250 1049 8755 2095 RS232Female 350 6545 16.95
RS232 Female RA 4.95 8
RS232 Hood 1.20 6551 10.95
—— v
IC SOCKETS
ST wiw
74LS00 SERIES 8PIN .10 49
14 PIN 41§ 50
74LS00 23 748123 77 74LS253 57 16PN 1 57
741501 23 7418124 288 74LS257 57 18 PIN -2‘5) 85
741502 23 7418125 47 7405258 57 20 PIN yoo 99
741503 23 7418126 47 74LS259 273 22PIN . 2 1.30
74804 23 7408132 57 7408260 57 24 PIN §5 1.40
741505 23 74LS136 37 7415266 53 2BPIN 5 150
741508 23 7405137 97 7418273 147 40PIN . 180
74LS10 23 74L5138 53 7418275 3.33 ST = Soldertail
74LS11 25 74LS139 53 74LS279 47 W/W = Wirewrap_
741512 25 7418145 118 7405280 196
741813 39 74LS147 247 7405283 67
741814 39 74LS148 133 7415290 87
741815 29 74LS151 53 74LS293 87
741520 23 7408153 53 7418295 97
740521 23 74LS154 188 7405298 87
741522 .gg 74L§1§ 67  74US324 173
741526 ) 74081 67 7408352 127
741827 23 74L8157 63 74LS353 127 SERIES
741528 29 74LS158 57 74LS363 133
740530 23 7405160 67 74LS364 193 2.5 MHz
741532 25 7418161 63 745365 a7
74LS3% 49 74L8162 67 74LS366 a7 780-CPU 335
741837 29 745163 63 7408367 43 Z80-PIO 3.35
740538 29 748164 67  74L5368 43 280-CTC 3.35
741540 23 74LS165 93 74LS373 137 Z80DMA 12.49
741842 43 74LS166 193 7408374 137 Z80DART e
740547 49 7418168 173 7408377 137 d
741548 74 7415169 173 74LS378 117 Z80-S10/0 16.95
741849 74 7408170 147 74LS379 1.33 280-S10/1 16.95
741851 gg 74 L§1 73 67  740S385 1.88 2801072 16.95
741554 i 7415174 53 7405386 43
741555 28 7418175 53 74LS39%0 117 2805108 1635
741563 123 7408181 213 7408393 117 4.0 MH
740573 37 7405189 893  74US39%5 117 : Z
741574 33 74LS190 87  74LS3%9 147 ZB0A-CPU 4.90
741875 37 7418191 87 7408424 293 ZB0A-PIO 490
7;“[2;2 37 74L§132 7 74L§g(7) 35 ZB0ACTC 490
7: 47 7415193 77 74L 193 A-DMA K
741583 58 7405194 87 7405668 167 %A_DA AT f; %
741585 67 74LS195 67 7405669 1.87 Z80ASI00 e
741586 37 740519 77 7418670 147 R :
741590 53 748197 77 7418674 963 Z80A-SI10/1 2095
741591 87 74LS221 87 74LS682 3.18 2ZBOA-S10/2 2095
741592 53 74LS240 93 7405683 318 ZB0A-S10/9 18.95
741593 53 7418251 59 7405684 3.18
741595 73 7418242 97 7405685 3.18 6.0 MHz
74159 87 740S243 97 74.5688 2.38 TG .
7408107 37 74LS244 127 7408689 318 " :
74LS109 37 7418245 147 Z80B-PIO 12.95
7408112 37 7408247 73 8ILS% 147 Z80B-CTC 1295
748113 37 74LS248 97  81LS9% 147
748114 37 7418249 97 BILS97 147 ZILOG
7418122 43 7408251 57 BILS98 1.47 76132 3295
78671 3895

DO Kau Computer P‘rodl;cts, Inc.

2100 De La Cruz Bivd.
Santa Clara, CA 95050
(800) 538-8800
Calit. Residents (800) 848-8008

BANKAMERICARD

ALL MERCHANDISE |

5" " DISKETTES
ATHANA OR NASHUA

U

4116 200ns

PGRADE
YOUR
APPLE
or
TRS-80

CALL

ORDER T
(BOO) 538-8800
(800) 848-8008

OLL FREE

(CALIFORNIA RESIDENTS)
100% GUARANTEED

APPLE

JOYSTICKS

29.95

APPLE
PADDLES

9.95

STORE HOURS:
MON-FRI 8:30 A.M.-5:30 PM.
SAT 10:00 A.M.-3:00 PM.

APPLE

SUPER COOLING

master charge

Trag INTERBANA L ANG

FANS
49.95

WITH SURG PROTECH

69.95

TERMS:

APPLE* II
COMPATIBLE
DISK DRIVE

225.95
CONTROLLER CARD
79.95

For shipping include $2.00 for UPS

Ground; $3.00 for UPS Blue Label Air. $10.00
minimum _order. Bay Area residents add 6%% Sales
Tax. California residents. add 6% Sales Tax. We
reserve the right to limit guantities and substitute
manufacturer. Prices subject to change without
notice. Send SASE for complete list.

CIRCLE 99 ON FREE INFORMATION CARD
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SPARTAN Electronics Inc.

c,k\'\' My,

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

crn  philips Remote

’—_ Cable Converter

'® Micro computer technology  Quartz controtied|
IC’s lock m picture & prevent drift @ 60 channe!
seiections e Pragrammable time on & off @ 24
hour LED digital clock @ Favorte channe! mem-
ory & recall plus scan @ Wireless hand held

infra-red” transmitter system & Automatic fine
1 39 95 tune & Adaptable to any brand television e One
. year warranty service.

CABLE TV ACCESSORIES

288 COUPHBI ... oot

700’ CORDLESS PHONE

FM duplex circuitry. Last
number redial. Base can
signal remote to pick-up

. . > £
Rechargeabie ni-cad batteries. * Mura
$89.95

Coax Cable 100" .9.95
4 set coupler. 2 = = .4.50
F Connectors...... L
Matching transformer . = — A
TV Game Switch . s 395
VHF.UHF AMP-2808 . l o .28.95
Crimp Toot tor F Conn.........coooiviiiiiiiiieniis 885

400
SGL WABER $35.95

Protect your DG115P s
computer and DG115S -
electronic equipment (5 outiery k=
from voltage spikes $45.95

WINEGARD FM CAR
ANTENNA BOOSTER

Ampiifies FM radic signals an awsraoo of IBdBé
times). lm?mves car tadio reception and extens
range 1o allow greater selection of stations,
Switch and indicator light attachies to (ower edge
$26.95 of dash. 24" cable with Mowmla‘fluqs provided,
Instalis In minutes. Great for window antennas,

REFURBISHED
MONITORS l

9", 12", Commercial $39 95

Grade as low as

10KM Cordless Telephone
Mode! 5500M (modified)
L $325.00
a External Antenna required
3 For expart use only

| BECKMAN
CIRCUITMATE 20

8 functions and 30 ranges -
Diode/transistor test function -
auto-polarity, auto-zero, and
auto-decimal - 10 Amps AC and
DC Current.Capability - Transistor
Gain Test (hFE) - Conductance

$64.95

Jerrold 36 Channel

Remote CATV
Converter

w/on/off Fine Tuning $94.95

58 Channei Wireless $109.95

40 Channel VHF to UHF
== Block Converter

28.95 Ea.
24.95 4 & up

Deluxe Version - Features fine tuning knob,
matching X former & 2 cables $38.95
Dealers Welcome
Visa.-M€. BAC. Amex. All above
Volume prrces include 4° cash discount
Discounts C 0D . money order. check Add for

Min. Order $25 00 5P ' 5250
International shipping Add'i 250,00 3450

Prices subject to change
without notice. 500.00 .$6.00

Extra 501.00 to 750.00 .$8.50
751.00 to 1000.00 $12.00
QOver 1000.00 $12.50

00
Add'l. shipping
for monitors

(516)  MonTh TuWF Sa

499-9500 9-8 96  9:30-5
CIRCLE 47 ON FREE INFORMATION CARD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number Page
92 Action Electronics............................ 113
3 Active. Electronics .. 144
— Advance Electromcs = 28-31
80 Advanced Computer Products . .. 145
73 All Electronics . 133
— AMC Sales .. L1852
87 AP Products..... ..91-98
89 Arizona Electronic Surp us ... 148
56 Automated Production Eqmpment ..... 88
60 BBC Metrawatt R | |
10 Beckman Instruments..... .71-74
67 Beta Electronics ............ .. 147
77 BK Precision Dynascan.
5 Byte-Ryte... 1
i/ Calvert ... . .9
— C D Electronics
18 CEI .. .
34 Chnney Electromcs
— CIE, Cleveland Institute of

Electronics
45 Circuit Specialists ... 152
— Command Production..... .. 107
22, 81 Communications Electronics. 2,15
88 Components Express........................ 123
68 Computer Products

Peripherals ... 132
86 Cooper Tools . Cover 11
84 CRT Factory ..o, 113
95 Diamondback Electronics . 134
65 Digi-Key
11 Digitron
53 Direct Video Sales
99 Dokay Computer Products 155
288 R. L. Drake..................
58
26
59
6 Electronic Specialists.
33 Electronic Warehouse
— Electronics Book Club
50
39 Etronix....
78 E.'Z. Hook ....
40 Firestick Antenna.
—_ Fordham Radio.........
76 Formula International....
21 Gamit Appliance Service .
98 Gamma Electronics ...............
— Gilco International
9, 71 Gladstone Electronics . 89, 105
96 Global Specialties.... '
17 Glouster Computer.. .
69 Goldsmith Scientific...................... 89
- Grantham College of Engineering...... 32
75 Hal-tronix .. 153
37 Heath ..........
85 Hickok Electrical Instrument........... 100
94 Illinois Audio .. 109
15 ... 85
—_ 11
41 Jameco Electromcs
49 JDR Microdevices ..
57 Jensen Tools.........
63 J W Electronics
— J.S. A
83 KCS Electronics
36 Keithley... .
48 Kikisui.....
4 H. J. Knapp...
44 L.I. Public Wholesalers
93 Mclntosh Labs........ 1103
66 MFJ Enterprises .. . 152
46 Microsignal
20 Mouser-....
16 Multitech ... .
— Netronics R D Ltd .. . 109
90 Network Sales ... 152
— New Horizons....... .43, 118
— Newtone Electronics .......................... 90
— NRI Schoois.......... .16-19
— NTS Schools.. ..52-55
19 OK Industries...
62 Optoelectronics. .13
51 Pacific 1........... . 113
52 PAIA Electronics.
35 Paladin
29 Phitips-Tech Electronics

wwWw americanradiohistorv com

30 Professional Video ................ . 134

24 Protecto Enterprises

— Radio-Electronics Reprint

Bookstore..................cocoooooiii, ]

61 Radio Shack ......

79 Ramsey Electronics.

27 R.F. Electronics ...

32 Sams Books.......

—_ Scientific Systems .......

25 SCR Electronics Center.

S5, 64 SEL......ccooiiiiiiiiis

82 Sintec.........

23 Solid State Snles .

43 Soltec ..o

47 Spartan Electromcs

12 Spectrum Electronics .

- Symmetric Sound Systems

k] Taft Electronics.....

8 Tek-El........cooooovvinnns

— Tektronix.............

— Texas Instruments............. .42

— T.V. Products .............ccoooooviin. 113

91 VIZ Manufacturing........................ .33

97 Wahi Clipper. X

— Wersi..... .

13 Westech.............................
|-______.___...‘

MOVING? | |

| |

Don’'t miss a : :

single copy of i I

Radio-Elec- | [

tronics. Give | ATTACH |

us: ! I
| LABEL |
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tice | |
| |

Your old ad- | |
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code ‘ |
I |

Your new ad- | {
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name o (plea;e print)

address i

city state T zip code

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



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

Revolutionary new electric desoldering iron combines ihe 2ese and
portability of a hand-held, manual, desolder pump, wih perfermar.ce of
an industrial desolder station. This unique AC powerec compact tool
features portable, one-hand desoldering eliminating the need for
separate soldering iron and desolder pump. No shop awr required
Essential for all tool kits, field service technicians, and repairmen, as well
as production applications. Vacuum chamber is easily removed fos
cleaning or replacement. Replacement tips available. Tool s s.ppled
w'th SAT-6-059 tip; diameter .059 inch (1,5mm).

(2

FZATURES:
® Self contained suction power and heating element.
® fconomical.
® Lightweight 40z. (113gms).
® Compact size 10Va inches (26cm).
® Replacement nozzles available.
MODEL NO. INPUT VOLTAGE _
5A-6-115 115V AC 50/60Hz | 11\
5A-6-230 230V AC 50/60Hz l 28R
NOZZLE NOZZLE HOLE DIAMETER = !
INCH us
SAT-6-059 0598 | | 1,
SAT-6-070 P79 § 1,77 ,
"'I
4
/ = e
4+ -4 1
) -
e
H i
5
/g
: OK (ok

ork. 104 Industries
et G Inc. s

wWwWw.americanradiohistorv.com




contrac

L

For sales and technical
information: call toll free
800-421-5334 (in Calif., Alaska,
Hawaii 213-515-6432)

Kikusui International Corp.

17819 Figueroa Street, Gardena, Calif. 90248

TWX 910-346-7648

In Canada call: Interfax Systems, Inc. 514-336-0392
Subsidiary of Kikusui Electronics Corp., 3-1175
Shinmaruko-Higashi, Nakaharu-Ku, Kawasakl City,
Japan (044)-411-0111 © Kikusui International 1983

t ever awarded...

KIKUSUI

Alternate
trigger

Chl & Ch2
mV w/SX magl

POSITION

g#

™MD 20pf

VOLTS/DIV
1N

i

AC GND DC

INT TR{G
CHY €H2 CHI ALY

PO ITION

Multi-mode.
Any combination
of modes may
be selected.

5 channels

C0S6100 O

SCILLOSCOPE

Alternite
tnte hase

Multi-trace.
KOOKHzZ chop
frequency

20 KV
accelevation
potential

100MHz

ey

- !;?

PUSH n!AM "ND
8 INYEN

1YLy

Lock (P-1- Sweep time:
oo 0.55 to 20nS.
ll'i(]gm’l Ch3 external

sweep input

Ch4

inpt ‘

S—
M 20pF

¥ ©
bC AT +10 1)

SLOPE COUPLING SOURCE GIVAQ
A TRIGQGER
A,B TIME/DIV AND DELAY TiME

AC Nt

HF REJ LINE

v X

BENDG*

DELAY TIME MUH FOSIION

O @

SLOPL COWBY

mmnv
5 nuvn )

i TAIGGER

NG SOURCE
hC A

l(Vll

O

lOC K

a1 MO 20p
AT ™
DELAY

o HES N

HI AES




