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Plumb®
Weller;Wiss®
Xcelite®

Take a good look round this ad and
you'll agree that "All together" is no
exaggeration. Whether you're making
or mending, cutt ing or joining, striking,
measuring or stripping, there's a Cooper
tool that's just right for the job. Don't tak~

chances on tools. Specify Cooper
and get 'em right the first time!

The Cooper Group PO Box 728 Apex NC 2750 2 USA Tel (919) 362·7510 Telex 579497
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IT'S HERE A T LAST!
THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM THAT'SCOMPLETELY COMPATIBLE WITH APPLE II®

COMPARE THESE FEATURES:
- supports upper & lower case characters from the keyboard
- high quality ASS case will not crack and is li9.ht weight
- RF modulator included in addition to composite video output
- high quality Ii!ilht-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 II + $ with exception of extra features on RT 2
- full 90 days parts and labor warranty with fast service turn-around

THE RAM·TECH' RT 21S EVERYTHING YOU ALWAYS WANTED FROM AN APPLE~ (AND MORE), BUT THOUGHTYOU COULDN'TAFFORD. AND THAT'SGOODNEWSI

BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD:
$525.00 + $18.00 shipping & handling $575.00 + $18.00 shipping & handling

COMPAREDTO APPLE 11$ WHICH RETAILS AT MORETHAN DOUBLE THIS PRICEAND OFFERSYOU LESS, YOU CAN SEEWHY
THE RAM·TECH· RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOUI

PERSONAL I.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 SECURITYAGAINST THEFT.
Indicate on your order what name you wish to use (maximum 8 letters Including spaces) - ADD: $25.00 for 1.0. option.

ALSO AVAILABLE: (sub-assemblies for do-it yourselfers) - 90 days warranty
1 - ASS case, high quality , Apple$ look-a-like and color matched, will replace Apple$ case $ 68.50
2 - same as #1 above but with numeric keypad cutout $ 84.00
3 - keyboard with upperllower case key, direct replacement for Apple$ or Ram-Tech· $110.00
4 - same as #3 above but with numeric keypad, use in combination with #2, also fits Apple$ $139.50
5 - RF modulator with TV switch and cable , also fits Apple$ $ 19.50
6 - switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple$ $112.00
7 - motherboard , completely assembled & tested, fUlly operational with burned ROMS $295.00
8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy $ 48.00

SHIPPING & HANDLING FOR ABOVE: cases 111 & 2 add 10%; all oth ers add 5%

Introducing the RAM-TECH·RT 2 computer which offers you greater flexibility than the Apple II + ~ at a price that 's easier
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple II + .~ It's 100% Apple$
compatible yet It offers you features not available on the Apple II +.$

~" " " "
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PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH * OR APPLE®
all Items #1 to 19 guaranteed for one year (disk drives fo r six months)

1 - 16K RAM card $ 58.00 11 - interger card $ 97.50
2 - 80 column card $ 94.50 12 - PAL card $114.00
3 - clock card $135.00 13 - language card $ 72.50
4 - communications card $ 89.00 14 - RS-232 serial card $ 84.00
5 - disk controller card $ 58.00 15 - Z-80 CP/M card $ 92.00
6 - EPROM writer card $124.50 16 - VERSA card $345.00
7 - FORTH card $ 98.50 17 - analog/digital card ' $116.50
8 - IEEE-488 card w/cable $186.00 18 - system cooling fan $ 63.00
9 - parallel printer card w/cable $112.00 19 - joy stick w/bulton $ 24.50

10 - parallel printer buffer and grappler card with cable $245.00

DISK DRIVES: Guaranteed high quality for use with all Apple$ compatible (or Ram-Tech' ) controllers - DOS 3.3 & 3.2
USES SPECIAL LOVV POVVER C O N S UMPTION CIRCUITRY

TEAC 55A $325.00 $370.00 with controller
SHUGART $285.00 $330.00 with controller

SHIPPING & HANDLING: add $3.50 per Item 111 - 19 ••• disk drive s add $10.00

TO ORDER DEALER INQUIRIES R!QUESTED
- ALL PRICES IN U.S. CURRENCY
- VISA OR MASTER CARD: SEND NUMBER, EXPIRY DATE,

BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE
NUMBER.

- CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE
WEEKS TO CLEAR. (NO C.O.D.'S TO U.S. DUE TO POSTAL
REGULATIONS)

- CANADIAN ORDERS ADD 25% FOR CON FUNDS EXCHANGE.
- U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS

4.7% DUTY. DUTIES COLLECTED BY POST OFFICE.
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE.

"Apple Is a trademark of Apple Computer Inc.

BYTE-BYTE
DEPT. RE

P.O. BOX 205, STATION CART.
MONTREAL, QUEBEC, CANADA H4K2J5

(514) 335·1717

· Ram·Tech Is a trademark of 99506 CANADA INC.
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Consumer Products Division
8'8 Phoenix 0 Box1002 0 AnnArbor. Michigan48'06 U,S.A.
CalltoIHreaBOO-521·4414 oro'ulslda U.S.A.313-973-8888

OTHER RADIOS. ACCESSORIES
Ragancy" 0403 Scanner $59.00
HOI Panasonlc RF·B50 Shortwave receiver $129.00
Panasonlc RF-9 Shortwave receiver $84.00
Panasonlc RF·799 Shortwave receiver $2'9.00
Panasonlc RF·26oo Shortwave receiver $199.00
Panasonlc RF-29oo Shortwave receiver $249.00
Panasonlc RF·31 00 Shortwave reclever $269.00
Panasonlc RF-63oo Shortwave reclever $539.00
HOI Baarcat"t 151 Scanner $189.00
H.WI Baarcat"Five-Six Scanner $129.00
Bearcat"300 Scanner $349.00
Baarcat"250 Scanner $279.00
Baarcat"200 Scanner $189.00
Baarcat" 21OXL Scanner $229.00
Baarcat"20/20 Scanner $289.00
Baarcat" 100 Scanner $269.00
Baarcat"Weather Alert $49.00
Fraadom Phona·4000 Cordless telephone $239.00
FanonFCT·2oo Cordless telephone $139.00
Fanon6-HLU Scanner $99.00
CHB-6 Fanon AC Adapter/BatteryCharger $15.00
CAT-6 Fanon carrying casewith beltclip $15.00
SP55Carrylng case for Bearcal Flve·Slx $15.00
MA-506 Carrlng case for Regency HX650 $15.00
SCMA-6 Fanon Mobie Charger/Audio Amplifier $49.00
AUC·3 Fanon autolighter adapter/BatteryCharger $15.00
F8-E Frequency Directory for Eastern U.S.A. $12.00
FB-W Frequency Directory for Western U.S.A. $12.00
TSG "Top secrer Reglstryof U.S.Government Freq $'5.00
RRF Railroad Frequency Directory $10.00
ESD Energy Services Directory $10.00
ASO Frequency Directory for Aircreft Band $10.00
SRFSurvival Radio Frequency Directory $10.00
TIC Techniques for Intercepting Comm. Manual $12.00
CIECovert Intelligence, Eiecl Eavesdropping Man $12.00
B-41.2V AM Nl-Oadbatteries (setof toun $9.00
8-6 1.2V AA Nl-Oad batteries (setot four) $12.00
A·135cCrystal certificate $3.00
Add $3.00 shipping forallaccessories ordered atthesame 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. Order
#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
continentai United States .

BUY WITH 'CONFIDENCE
To get the fa.te.t 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. Mich igan
residents please add 4% sales tax or supply your
tax 1.0. number. Written purchase orders are accep
ted from approved government agencies and most
weil 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 CEoInternational orders are
Invited with a$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.

Mall orders to: Communications Electron
ics~ Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 perscannerfor 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-tree in
the U.S. Dial 800·521·4414. In Canada, order
toll-free by call ing 800-265-4828. Telex anytime
810·223-2422. If you are outside the U.S. or in
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center' and CE logos are trade
marksof Communications Electronlcs~

t Bearcat is a federally registeredtrademarkof Electra
Company, a Divisionof Masco Corporationof Indiana.*Regency isafederallyregistered trademarkof Regency
Electronics Inc.

AD #092663
Copyright c198 3 Communications Electronics

Order Toll Free ... call
1-800-521-4414

4~OMMUNICATIONS
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NEW! JIL SX-200
CE price $269.00/NEW LOW PRICE
S-.and, 1eChannel. No-ory.ta/.oanner
Quartz C/ook • AM/FM • AC/DC
Bands: 26-88, 108-180,380-514 MHz.
Tune Military, F.B.I., Space Satellites, Police &
Fire, D.EA, 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
e-Send, 1eChannel. Cry.fe"e••• AC/DC
Frequency range:'30-54, 140-174,410-514 MHz.
The JIL SX-100 scanner is a mobile keyboard
programmable scanner that puts you in the seat
of the action at home or in your car. Compact
and good looking, the SX-1 00 even gives you
the time and date. It's small size will easily fit in
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
fJ-8end, 20 Channel • No Crystal .canner
Searoh • Lookout • Priority • Soan de/a.,
Sid.", "quid ory.t., dl.pla.,
Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmable forthe ultimate in versatil
ity. You can scan up to 20 channels at the same time.
When you activate the priority control, you automat
ically override all other calls to listen to your favorite
frequency. The LCD display Iseven sldellt 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
IS'Send, 10Channel. C/ysta/.canner. AC/DC
Frequency range: 30-50, [46-174, 450-512 MHz.
A versatile 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® 0810
List price $399.95/CE price $259.00
S'Send, ISO Channel • Cry.ta"e••• AC on/.,
Bands:3D-50, 88-108,118-136, 144-174,44D-512MHz.
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
pollee, fire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040
List price $199.95/CE price $129.00
e·.and, 10 Channel. Cry.ta"e••• ACon/.,
Frequency range: 30,50, 144-174, 440-512 MHz.
Now you can enjoy computerized scannerver
satility at a price that's less than some crystal
units. The Regency R1040 lets you in on 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 eny scenner purchased from Communications
Elactronlcs- for3' days before youdecide 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 (lessshipping/handling charges andrebate credits).

e

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.Ourware
house facilities are equipped to pre
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are In
stockforqulckshlpment, 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 CEo

NEW! RegencYf MX3000
List price $299.95/CE price $199.00
e·.and, 30 Channel • No-ory.tal .oanner
Searoh • Lookout. Priority. AC/DC
Bands: 30-50,144-174,440-512 MHz.
The RegencyTouch MX3000 provides the ease
of computer controlled, touch-entry program
ming in a compact-sized scannerfor use at home
oron the road. 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 to search
through as much as an entire band for 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
ts-Send, eChannel. Handheldory.ta/.canner
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
1o-Send, 20 Channel. Cry.ta"e••• AC/DC
Frequency range: 26-27,30-108, 108-136 AM,
144-174,440-512,806-881 MHz.,1.0GHz., 1.1 GHz.
In addition to normal scanner listening, the
MX7000 offersCB, VHF, and UHFTVaudio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printerorCRT, satellite
weather pictures.

NEW!
~

~~~
Scanners
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SEASON'S
GREETiNGS

SPECIAL ISSUE:
VIDEO ELECTRONICS

49 VIDEO COLOR PROCESSOR
Give your new videotapes that "professionally edited" look. and
spruce up your old tapes for more enjoyable viewing.
Roger Cota and Lloyd Addington

58 NEW IC'S FOR DIGITAL TV
A look at the not-too-distant future in consumer-television design.
Robert Grossblatt

64 VCR REPAIRS AND ADJUSTMENTS THAT YOU CAN DO
Repairing VCR's should, in general, be left to professionals. But
here are some things you can do for yourself. John D. Lenk

- -

69 WHAT'S NEW IN PORTABLE VIDEO
A look at what's current and what's to come in the portable-video
industry. Carl Laron

The editors and staff

of Radio-Electronics
BUILD THIS

TECHNOLOGY

75 TYPEWRITER-TO-COMPUTER INTERFACE
Now you can get letter-quality printing on a budget by using your
IBM typewriter as a printer- with a 30K buffer! Bill Green

86 INTERFERENCE TRAPS FOR SWL'S
If you're bothered by interference from local broadcast-band
stations, here's something you can do something about it.
R. W. Burhans

4 VIDEO ELECTRONICS
Tomorrow's news and technology in this quickly changing industry.
David Lachenbruch

join in sending

holiday greetings and

our best wishes for

a happy new year

..-~- .-

CIRCUITS AND
COMPONENTS

VIDEO

COMPUTERS

14 SATELLITEtTELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

20 VIDEOGAMES
Holiday shopping. Danny Goodman

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

81 HOW TO DESIGN ANALOG FILTER CIRCUITS
A look at both active and passive filters. Mannie Horowitz

88 DRAWING BOARD
More about counters. Rober t Grossblatt

97 HOBBY CORNER
More from our mailbag. Earl "Doc" Savage, K4SDS

103 STATEOF SOLID STATE
High-voltage transis!ors. Robert F. Scott

101 SERVICE CLINIC
More tips on opening your own shop. Jack Darr

79 SPELL CHECKERS
What spelling and style checkers can do for you. Herb Friedman

ON THE COVER
If you're like many home-video hob
byists, your videotapes leave some
thing to be desired. Yourcolors may
appear washed out, the picture is
filled with noise, or, perhaps your
edits are far from smooth . Wel l,
there's a way around those prob
lems, whether you're making new
tapes or duplicating old ones. With
the color processor you can create
fade-ins and fade-outs , reduce
background noise, and you can vary
color saturation from black-and
white to full chrominance. The arti
cle describing its construction
which is only one of our special vid
eo features this month-begins on
page 49.

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
responsibilit y for the loss or damage of manusc ripts and.or
artwork or photographs while in our possession or otherwise.

Rad io-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications,Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
York, N.Y. and addit ional mailing offices. One-year subscrip
tion rate : U.S.A. and U.S. possessions , $14.97, Canada,
$17.97. Other countries, $22.47 (cash orders only,payable in
U.S.A. currency). Single copies $1.50. :©1983 by Gernsback
Publications , Inc. All rights reserved. Printed in U.S.A.

Subscription Service : Mail all sub scription orders,
changes, correspondence and Postmaster Notices of un
delivered copies (Form 3579) to Radio-Electronics Subscrip
tion Service, Box 2520, Boulder, CO 80322.
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As a service to readers, Radio-E lectronics publ ishes available plans or informa tion relating to newsworthy products, techniques and scientific and technoiogical developments. Because of possible (0

variances in the qua lity and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper funct ioning of reader-built projects based ex>
upon or from plans or information published in this magazine. W
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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VIDEOMOVIE

5-INCH
PROJECTION TV

NEW TUBE
FAMILY

The surprise hit of Berlin 's big Audio and Video Fair was Videomovie , a combination VCR and
camera using the VHS-C cassette. Obviously introduced to compete with Sony's Betamovie,
Videomovie weighs only 4.2 pounds without cassette and battery, 4.6 pounds with them
-more than a pound lighter than Betamovie when empty, almost two pounds less when
loaded. (See left-hand photo .)
• But Videomovie is a complete self-contained system . It includes a 1/2-inch Saticon pickup
tube, 6:1 motorized zoom, 1/2-inch electronic viewfinder, and all VCR controls. Betamovie,
which has the same power zoom, is a record-only device with a through-the-Iens optical
viewfinder. Betamovie has the advantage in recording time, since it accommodates a full-size
Beta cassette , while Videomovie uses the small version of the VHS cassette which will record
only for 20 minutes (30 minutes in the European version). The VHS-C cassette can be played
back on a standard VHS recorder using a cassette adaptor.

Videomovie, so far made only by JVC , but to be offered under a variety of brand names, is
scheduled for marketing next year-announced first in Europe , but destined to come to the
U.S. as well-while Betamovie is already in limited distribution. The introduction of Vid
eomovie could cause some manufacturers to rethink their plans to market the new 8-mm
video format next year. In fact, there is considerable sentiment in Japan to put 8-mm back on
the drawing board and re-engineer it to use a more sophisticated recording technique known
as Timeplex, which would make the same tapes playable on NTSC, PAL,or SECAM color sets
and accommodate future developments such as digital TV and high-definition as well. The re
engineering of the 8-mm standard would make it probable that no new VCR format would
emerge for three or four years.

"Giant screen" and "projection TV" are no longer synonymous-not since Panasonic dis
played a prototype five-inch projection set. The little set is designed for use as a desktop
monitor and folds into a compact size not more than three inches high. (See right-hand photo .)
When opened , a translucent screen pops up and three tiny projection tubes two inches in
diameter (one for each color) throw a well-defined color picture on the screen , over five foot
lamberts bright. The whole thing weighs less than seven pounds and operates from AC or
battery. Panasonic declined to give out price or availability date.

The most dramatic trend for 1984 is the new series of FS (for Rat Square) picture tubes that is
appearing in color sets for the first time. Pioneered by Toshiba, and destined eventually to
spread to all other manufacturers, the new tubes have extremely rectangular corners and a
vlrtuafy flat faceplate contour. They are specifically designed for better presentation of
computer graphics, as well as more aesthetic set design and wider view ing angle. Because of
the squarer corners, diagonal measurement is increased - the 20-inch FST replac ing the
existing 19-inch, 14-inch replacing 13-inch and eventually (probably next year) a 26-inch FST
for applications that currently use 25-inch . The first sets using the new tube configuration are
several 14- and 20-inch models from Toshiba and a 20-inch Toshiba-made monitor-receiver
sold under the Sears brand, to be followed shortly by a 20-inch from Hitachi, with other brands
to be phased in later in the year. R-E



TEK2236100 MHZ
OSCILLOSCOPE

THE ANSWER
BY ANY MEASURE

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

100 MHz dual
time base scope.
3.5 ns risetime;
sweeps from 0.5 s
to 5 ns/d iv; alter
nate sweep; ± 2%
vertica l/ho rizontal
accuracy; vert
ical sensitivity to
2 mV/d iv @
90 MHz.

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

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

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

Auto-ranged,
auto-averaged
counter/timer.
Frequency, period,
width , delay time,
A-time, plus total
ize to more than
8 million events
-with 7 digits
plus exponent
displayed.

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

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

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

At just $2650~ the 2236
includes the industry's first 3-year
warranty on all parts and labor,
inc luding the CRT

Integrated measurement
system. 3-year warranty. 15
day return policy. And expert
advice. One free call gets
it all! You can order, or obtai n lit
erature, through the Tek National
Marketing Center. Technical per
sonnel, expert in scope applica
tions, can answe r your questions
and expedite de livery. Direct
orders include operating and

service manuals and worldwide
serv ice back-up .

Call toll-free:
1-800-426-2200,
Extension 107.
In Oregon, call collect:
(503) 627-9000, Ext. 107.
Or write Tektronix, Inc .
P.O. Box 1700
Beaverton , OR 97075

COMMITTEDm EXCEl lENC:E

Copyright © 1983, Tektronix, Inc. All rights reserved. TTA-324. ·U.S. Domestic price F.O.B. Beaverton, Oregon. Price SUbject to change.





Fluke 77
$129'
AnalOlVdigila1 display
Volts. ohms. lOA, rnA
diode test
Audible conUnuily
"Touch Hold"luncbon
AutoranQe/range hold
0.3%basic de accuracy
2000+hourbattery life
3-year warranty
MulUpurpose hoister

AnaIOlVdig11a1 display
Volts. ohms. lOA, mAo
diode test
Audible continuity
Autorangelrange hold
0.5%basic de accuracy
2000 + hour battery lile
3-year warranty

Fluke 75
$99'

Autorange

AnalOlVdigila1display
Volts, ohms, lOA, diode
test

0.7%basic deaccuracy
2000+hour battery life
3-year warranty

Fluke 73
$85'

~FLWKEI
®

, Suggested U.S. listprice.effectiveOctober 1,1983

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS,

Never before has the world seen multimeters
likethese,

The new Fluke 70 Series.
They combine digital and analog displays for an

unbeatable two-punch combination,
Now, digital users get the extra resolution of a

3200-count LCD display.
Whi le analog users get an analog bar graph for

quick visual checks of continuity, peaking, nulling and
trends, Plus unparalleled operating ease, instant
autoranging, 2,000+ hour battery life and a3-year
warranty. All in one meter.

Choose from three new models.The Fluke 73, the
ultimate in simplicity. The feature-packed Fluke 75, Or
the deluxe Fluke 77, with its own multipurpose protective
holster and unique "TouchHold" function (patent
pending) that captures and holds readings,then beeps to
alert you.

Each is FlUke-tough to take abeating.American
made, to boot. And priced to be,quite simply, a
knockout.

For your nearest distributor or afree brochure,
call toll-free anytime 1-800-227-3800, Ext. 229.
From outside U.S., call1-402-496-1350, Ext. 229.

Actual Size

And the new
champion is $85;

~gB3 JohnFlukeMfg. Co., Inc. Al l rights reserved
CIRCLE72 ON FREEINFORMATION CARD
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CATS-1 , GE'S NEW COMPUTERIZED TROUBLESHOOTER that makes the
Inexper ienced locomotive mechanic Into an expert. It can ask questions,
diagnose probl ems, show detailed drawings of the locomotive's components
(screen at right), and even demonstrate repair procedures on a video monitor
(screen atlefl) . Francis S. Lynch , head of the team that devised the software
program, Is seated before the Instrument; David Smith, whose expertise was
tapped to supply the computer with Its body of knowledge, stands behind It.
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Computer now transforms
mechanics into experts

A computerized troubleshooting
system that promises to make an
ex pe rt out of the most inex
per ienc ed mechanic has been
demonstrated by scientists of the
General Electric Co. to the annual
meeting of the American Associa
tion for Artificial Intelligence, in
Washington, DC.

The unit-a small computer and
its associa ted hardware-com
bines recent advances in artificial
intelligence with the accumulated
expertise of a skilled engineer.

For the "body of knowledge" of
the system, a team of computer
specialists spent several months
interviewing GE's top service engi
neer, David I. Smith, an expert with
more than 40 years of experience

in troubleshooting diese l-electr ic
locomotives. The team then de
vised a custom-software program
that made it possible for the com
puter to make the relevant portions
of that information available to the
repair mechanic on demand.

The system questions the re
pairman as to symptoms, display
ing a list of possible malfunctions.
When the mechanic selects one,
the computer asks more detailed
questions to pinpoint the problem.
The system then operates along
human thought lines, reasoning: "If
this and this are true, then this..."
and directs the mechanic toward
the probable trouble. It can then
lead him through the repair pres
entin g deta iled , computer-aided
drawings of parts and sub-systems
and specific "how-to" instructions.

The electronic troubleshooter is
expected to have a major impact
on the locomotive-service field, by
slashing locomotive downtime as
well as repair costs.

Personal computer sales
to quadruple in Japan

By 1990, says the Japan Elec
tronics Industry Association
(JEIA), Japan's personal computer
industry will have increased more
than four times. Based on a survey
of Japan 's 12 leading computer
manufacturers, shipments are ex
pected to top five million units by
the end of the decade, nearly
seven times the 1982 figure of
762,000 units. Gross sales volume
is expected to rise about 4.3 times,
to more than $4.1 billion.

Navigation satellites
are aiding science

Due to a development by time
and frequency scientists at the Na
tional Bureau of Standards (NBS),
the Global Positioning Satellites
(GPS) of the Department of De
fense will be able to perform a new
and valuable function.

The GPS 's give the Un ited
States a world-wide, state-of-the
art naVigation system. In addition
to that function, NBS scientists are
using them to synchronize clocks
at remote locations to less than 10
billionths of a second (10nanosec
onds). Precise synchronization is
necessary for clocks that serve
navigation, space probes, and
power networks, and a great deal
of energy and money is needed to
keep them synchronized .

To use the GPS satellites, it was
necessary to develop a satellite re
ceiver with a billionth-of-a-second
stability in the delay time of its re
ceiver circuit. NBS scientists de
signed such a receiver, and the
computer software to go with it.

With that equipment, they have
compared the atom ic clocks at
NBS in Boulder, CO, with those of
the U.S. National Observatory in
Washington, DC, 1500 miles away,
with an uncertainty of less than 10
nanoseconds.

The system is also being used
for synch ronizing (equaliZing the
frequency of) the Jet Propulsion
Laboratory's deep-space tracking
stations at Gladstone, CA; Madrid,

Spain; and Canberra, Australia.
Frequencies are now being equal
ized wth accuracy ten times that
required by JPL, and at a fraction of
the former cost.

All the components that make
that high-accuracy comparison
possible will soon be available for
commercial use. Interested per
sons may obtain information from
D. W. Allan, Time and Frequency
Division, National Bureau of Stan
dards, 325 Broadway,Boulder,CO,
80303.

New hole-making method
for co lor display masks

Two RCA engineers have been
issued a patent for an improved
method of etching the tiny holes in
shadow masks for the color CRT's
used to display computer data.

Shadow masks for display or TV
CRT's are normally made by mov
ing a continuous strip of steel, or
other material, through an etching
chamber, where the sheet is
sprayed with etching fluid on both
sides. (The two sides of the sheet
arecovered with a photo-resist with
openings that are registered with
each other.)

Since the effects of the etch tend
to spread out, as well as pierce
through the material, various meth
ods have been tried to keep the
holes as small as possible to im
prove the resolution of the image.
The commonest approach has
been to do most of the etching on
one side, then finish by etching in
only a short distance fromthe other
side that produces a tapered hole
with a small, very clearly defined
aperture.

The small-hole side has usually
been protected during the earlier
stages of etching by coating it tem
porarily with etch-resistant mate
rial, or by covering it with a plastic
sheet during the first stages of the
etching.

The new patent, No. 4,389,279,
places a wall behind and spaced
from the material being etched.
End seals are placed between the
wall and the edges of the strip. The
pressure in the chamber behind
the strip can be made higher than
the pressure on the other side of
the strip, keeping out all etching
fluid.

When the process is nearly com
continued Oil page 10



look closer
at a DSM!
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Here's a flat-panel scope, a transient
recorder, and a 32-range DMMIn a
compact 4 lb. box.

Nowyoucan useone instrument to
capture2 /.ls transients, evaluate their
waveform characteristics on a flat-panel
LCD, andsimultaneouslymeasure their
true RMSvalues.
It'sall madepossiblewith the first in a new
classof instruments from BBC,the Digital
ScopeMultimeter, ModelM 2050DSM. By
applyingprecision European engineering
to the measurement needsof designand
serviceengineers, BBC is revolutionizing
testand measurement.

Large Flat-Paneled Scope Display

The LCDprovides excellent resolution ,
128dotsby64 dots, for waveform displays.
It measures 4-5/8 in. (118 mm)x 1-5/8 in.
(42mm). Simultaneous display
capabilities let you usethe scopeportion
of the LCDto evaluate signal
characteristics while the DMM portion
displays the true RMSsignalvalue.
Your measurement evaluations will
be moreaccurate and consistent.

Transient Recording
Two independent memoriesof 512words
(horizontal dots) with 8-bit vertical
resolution let users capture information
about events ranging from 2 /.ls to 1-hrin
duration. Five selectable trigger points (0,
25%, 30%, 75%, and 100%) giveusers
options asto howmuch data is stored .
before and after the triggering event.
True RMSMultlmeter Measurements
You get 15voltageranges(to 650V), 15
current ranges (to 10A), and two
resistance ranges (200Q and 20kQ). True
RMS and Averaging RMS modes are
switch selectable. All rangesare overload

protected (Spikesto 6,000 V or 60A).
Performance Packed and
Portable

An impact resistant caseprotects
the M 2050DSM. When open, the
display angle is easily adjustable.

When closed, thedisplayand
the controls areprotected, the
meter shuts itself off, and the
tilt bail becomesa carrying
handle.

Affordable and Available

The priceof the M 2050DSMisonly
$1,795.00 (forthe optionalanalog output,
add $200.00). Rechargeable batteries for 8
hoursof portableoperation areavailable
for $35.00
BBC's M 2050DSMand otherinnovative
instruments are available via select
distributors throughoutthe U.S. If your
instrumentationsupplierdoesn't carry
BSCyet, we'll gladlytell youwhodoes.
Call toll free:

1·800·821 ·6327
(InCO, 303-469-5231)

BBC-MetrawattlGoerz
6901 W. 117th Avenue
Broomfield, CO 80020, Telex 45-4540

Engineering Excellence In Test and Measurement

(BBCBIB)
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WHAT'S NEWS
continued f rom page 8

plete, etching is allowed to take continues to providethatserviceat Those applications, in computer
place on both sides of the strip. no cost. systems, instrumentation, process
Thusthe holes on the wall side are The Satcom satel lite system control, local-area communica-
etched only a small portion of the nowcarriesmorethan10,000dedi- tions networks, and the militarywill
strip's total thickness, making for cated voice lines , Dr. Tietjen generate $475 million in annual
smallerandmorepreciselydefined stated.Those lines are being used componentsales by1990,ascom-
holes. Beside making for greater by direct customersof RCA Amer- pared to only $47 million last year,
resolution in the display, the new icorn, and by other common car- says Frost& Sullivanina 255-page
method is not as expensive nor as riers marketing both private-line report, "The Non-Telecommunica-
difficult to operate as are the older and metered servicesfor business tions Fiber Optic Component Mar-
methods. and residential lonq-distance tele- ket."

phone calls. Components, says the report,

New transpacific cable
The superior quality of satellite usually need not be the same as

service as compared to terrestrial needed for telecommunications.
to use optical fibers links is credited for that growth. For short-haul uses, LED emitters

Japan's international communi- "Our leased channel availability is may be used instead of laser di-
cations company, KDD; American consistently over 99 percent," Dr. odes and PINphotodiodes instead
Telephone and Telegraph (AT&T), Tietjen reported. "To the extent that of the cost ly avalanche types
and 25 other companies have service interruptions do occur, in needed in telecommunications.
agreedon 1988as the target-com- 75 percent of the cases they are But the short-haul transmission
pletion date for a new transpacific related to the local loops con- 'environment may be much more
submarine cable . Work is ex- necting the customer's telephone hostile than long distance, also af-
pectedto begin in mid-1984. to ourcentralterminaloffice. In any fecting components needed to do

The newcablewill make a break event, RCA Americom assumes the job.
with all previoustechnology-it will full responsibility. Our policy is to

First digital TV setsuse optical fibers and transmit at act on customers' complaints im-
visible-light frequencies. mediately, and to notifythem every shown in Europe

The new cable is called TPC 3. two hours of our progress in ser- Th e world's fir st product ion
(There were two earlier cables to vice restoration." color-television sets using digital
Japan. TPC 1 runs from Japan to signal -processing techniques
Hawaii via Guam, Wake, and Mid-

FCC approves pager
wereshown inpublicatthe Interna-

wayislands,with 138telephonecir- tional Radio and Television Show
cuits; TPC 2 from Okinawa to for use with f;r.A's in West Berlin, last September.
Hawaii via Guam, with 845 tele- The Federal Communications Both picture and sound signals
phonecircuits.) The numberof clr- Commissionhasapproved the first are processed digital ly, with
cults that TPC 3 will carry has not pager for use with the sub-carrier claimed advantages in long-term
yet been set,but it isestimatedthat channels of FM radio stations. The picture-quality stability, true high-
it will be more than 4,000. decision opened the door to pag- fidelity stereo sound, simplified in-

The exactrouteof the new cable ing oversub-carrierchannels, with elusion of videotext, easier and
has not yet been decided. It has its benefits of lower costs and more accurate service adjust-
been proposed that it run direct greater range. ments, and increased reliability.
fromJapanto Hawaii, a distanceof The tone-and-voice pager ap- The new sets were demon-
more than 4,000 miles, on its way proved is the TVG-1, distributedby strated by Standard Electric
to the west coast of the United Reach, Inc., of Lincoln, NE. Lorenz, an ITT company, and are
States. Laying the cable will be a TVG·1 has an audio output of being sold under the brandnames
major engineering feat. Even if the 150mW and runs up to 12 months of ITT and Graetz.
shallowest route is selected, it will without a battery change. Group- Seven very- large-scale inte-
be necessary to lay the optical-fi- calling capability, a vibrator oper- grated circuits (VLSI), designed
ber cable atdepths of 16,500 to ated independently of the voice and patentedby ITT Semiconduc-
more than 19,000 feet. signal, and an ON/OFF switch are tors Worldwide (Freiburg, Federal

optional equipment. Republic of Germany) are being

Echo cancellers improve
Information on the TVG-1 can be used to replace some 300 con-

obtained from Reach, Inc., 301 S. ventional components. The space
satellite transmissions 68th St., Lincoln, NE 68510. saved by reducing the number of

RCA Amer icom reports that parts has beenusedto incorporate
echo cancellers are installed on all

Fiber optics has uses
an enhanced audio section, with

itssatellite privatelinesto eliminate improvedsound reproduction from
the annoyingecho or clipping that outside communications a new bass-response system.
has been characteristicof satellite Non-communication or short- The new VLSI circuits will be Ii-
transmissions in the past. It was haul communications usesfor fiber censed to major television man-
the first satellite carrier to install optics may become a half-billion- ufacturers in Europe, Japan and
echocancellerson all retailcircuits dollar marketin the nearfuture,ac- the United States.
at no cost to the customer, says cording to Frost& Sullivan, a mar- For a detailed report on the ICs
Americom president Dr. James A. ket research organization based in andthedigital TV set, seepage58.
Tietjen, and is the only carrier that New Yorkand London. R-E
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See here for the
many ways to say

MERRY CHRISTMAS
with a timely gift

from the big, wide,
wonderful world of

ZENITH
VIDEO/AUDIO
ACCESSORIES

Now, with Christmas just around the
corner, Zenith introduces a whole host of
video/audio accessories.And everyone ofthem
about assensible andrewarding a gift asyou
couldwish on anyone...including yourself.

Chief amongthem,perhaps, interms of
TV convenience is theZenith Video Organizer
that letsyou switch- with pushbutton easei 
from one program source
to another without man
ually changing cable
connections.

Individually pack
aged andclearly labeled,
too, are such TV accesso
ries asdust covers, video
tape ID kits, cassette
storage modules, signal
splitters, attenuators,
terminators, A-B switches,
"F", mini andothertypes
ofplugs and jacks in
virtually any combination
...plus cables in a varietyoflengths, each with
gold-electroplated connectors.

Also included in this, the biggest,
broadest-ever Zenith line ofvideo, audio and
telephone accessories, are indoor and outdoor
antennas...super lightweight stereophones
...and the Zenith Spike Suppressor toprotect
the TVs, home appliances, and solid-state
electronics in your home from damaging
high-voltage surges.

Now's the time to check onthese new
Zenith video /audio accessories for your
Christmas shopping or hinting list. They're at
your dealer 's proudlybearingTV's leading
name in performance and reliability. Go see.
And remember,Zenith sends you!
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The quality goes inbefore thename goes on~
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Diskette
Users•••
When you've
heard from
all the
animals in
the diskette
zoo, but you
need fast
delivery and
high quality
diskettes...

MINIFLEXIBLE DISKS

Call Communications Electronics
Diskette order desk
800-521-4414
In Canada 800-265-4828

Choose your brand
Choose your price

Wabash
diskettes :g~a:.

$1.29 each

Ultra
diskettes :~a:.

$1.39 each

fJ ye.r warr.nty
For more Info on Waba.h call

800-323-9868
In illinois 312-593-6363

F111 1.89
F31A 1.89
F131 2.39
F14A 2.99
F144 2.99
F145 2.99
F147 2.99
M11A 1.49

M11AB 1.29
M41A 1.49
M51A 1.49
M13A 1.79

M13AB 1.59
M18A 2.69
M43A 1.79
M53A 1.79
M14A 2.69

M14AB 2.49
M44A 2.69
M54A 2.69
M15A 2.59
M16A 3.69
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Product Description

8" SSSD IBM Compatible 1288/S, 26 Sector
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSDD IBM Compatible(128 8/S, 26 Sectors)
8" DSDD Soft Sector (Unformated)
8" DSDD Soft Sector (256 8/S, 26 Sectors)
8" DSDD Soft Sector (512 8/S, 15 Sectors)
8" DSDD Soft Sector (1024 8/S, 8 Sectors)
5W' SSSD Soft Sector w/Hub Ring
5W' SSSD Same as above but bulk product
5W' SSSD 10 Hard Sector w/Hub Ring
5W' SSSD 16 Hard Sector w/Hub Ring
5W' SSDD Soft Sector w/Hub Ring
5W' SSDD Same as above, but bulk product
5W' SSDD Soft Sector Flippy (use both sides)
5W' SSDD 10 Hard Sector w/Hub Ring
5W' SSDD 16 Hard Sector w/Hub Ring
5W' DSDD Soft Sector w/Hub Ring
5V." DSDD Same as above, but bulk product
5V." DSDD 10 Hard Sector w/Hub Ring
5V." DSDD 16 Hard Sector w/Hub Ring
5W' SSDD Soft Sector w/Hub Ring (96 TPI)
5W' DSDD Soft Sector w/Hub Ring (96 TPI)
5V."Flleware Diskette for Apple- Lisa Computer

For more information
about this brand call:

Wabash
Part #

CE quant.
100 price

per disk ($)

CE quant.
Ultra 100 ~rlce

Part # per d sk ($)

81726 1.99

81701 2.49
82701 3.19

82708 3.19
50001 1.79
00153 1.39
50010 1.79
50016 1.79
51401 1.89
00096 1.59

51410 1.89
51416 1.89
52401 2.79
00140 2.49
52410 2.79
52416 2.79
51801 2.59
52801 3.69

Lifetime warranty ."cepr bulk
For more Inro on Ullre cell

408-728·7777
Monday-Friday 9 am-4 pm PT

12 CIRCLE 22 ON FREE INFORMATIONCARD



CE••.your best source for diskettes
For you the diskette buyer, it's a jungle out there. There are so
many different brands to choose from, you need to go on a safari to
find agood brand at a reasonable cost. Fortunately, CEhasalready
hunted for the best diskettes and offers you an excellent choice at
a CE price. To save you even more, CE also offers bulk product
where 100 diskettes are packed in the samebox without envelopes
or labels. Since we save packaging costs, these savings are
passed on to you. Diskette envelopes are also available from CEo

Other Useful Computer Accessories
When the read/write heads on your computer are dirty, that can cause you a lot of grief.
NOw...wnh CE H.8d Cleaning DI.kette.. you can clean the read/write heads on the
diskette drives yourself InJust30 seconds. Eachkit contains two headcleaning diskettes,
and enough solution for30 cleanings.Order " S'CLEfor SI4" drives andorder " 8-CLEIs
for 8" drives. Only 525.00 each. Also available from CE are 3M datil cartrtdge.. The
DC100A data cartridge Is a small version of the DC300A data cartridge. The DC100A
contains 140 feet of 0.lS0" tape In a peckage measuring 2.4 x 3.2 x O.S Inches.eost ls
514.00 each. The DC300A Is a pre-loadedtape cartridge containing 300 feet of one mil
thick by Y<" computer tape. The DC300Acosts 518.00 each. The DC300XL Is an extra
lengthdata cartridgewith 4S0 feet of tape. It Is thesamesizeandInterchangeablewith the
DC300A The DC300XLprovides a total storage capacity of 34.Smillion bits at 1600 BPI.
Thecost of the DC300XLIs522.00 each. If you need extra mln~dl.kette envelope., CE
sells super strong and tear resistantTyve~ envelopesfor512 .00 per 100 pack. Use order
., TE-Sfor a 100 pack of SY4" diskette envelopes. Smith-Corona TP-1 letter quality
prlntera are available In serial or parallel versions for only 5S29.00 each.

Quantity Discounts Available
Our diskettes are packed 10 disks to a carton and 5 or 10 cartons to a case. The
economy bulk pack Is packaged 100 disks to a case without envelopes or labels.
Please order only In Increments of 100 units for quantity 100 pricing. With the
exception of bulk pack, we are also willing to accommodate your smaller orders.
Quantities less than 100 units are available In Increments of 10 units at a 20% sur
charge above our 100 unit price. Qu.ntlty dllCount. are also available. Order 300
or more disks at the same time and deduct 1%; 500 or more saves you 2%; 1,000 or
more saves 3%; 2,000 or more saves 4%; 5,000 or more saves 5%; 10,000 or more
saves 6%; 50,000 or more saves 7%, 100,000 or more saves 6%, 500,000 or more
saves 9% and 1,000,000 or more disks earns you a 10% discount off our super low
quantity 100 price. Almost all our diskettes are Immediately availab le from CEo Our
efficient warehouse facilities are equipped to help us get you the qualityproductyou
need, when you need It If you need further assistance to find the flexible diskette
thaI's right for you, call the appropriate manufacturers compatibility hotllne
telephone number listed at the bottom of this ad. O..ler Inqulrie. Invited.

Buy your diskettes from CE with confidence
To get the fastest delivery from CE of your computer products, we recommend
you phone your order directly to our Computer Products Division and charge
It to yourcredlt card. Be sureto 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 ite ms 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. CE warehouse. No
COD's. Non-certified and foreign checks require bank clearance.

For shipping charges add $8 .00 per 100 diskettes and/or any fraction of
100 8-inch diskettes, or $6.00 per 1OO'diskettes and/or any fraction of 100
5V.·lnch mini·diskettes. For cleaning kits, add $3.00 per kit. For tape data
cartridges, add $1.00 per cartridge. For envelopes, add $3.00 per pack of
100 envelopes. For pr inters add $20.00 each for U.P.S. ground shipping and
handling in the continental U.S. For canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three times continental U.S. rates.

Mall orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 481 06 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. or in Michigan
diaI313-973-8888. Telex anytime 810-223-2422. Order today.
Copyright·1983 Communications Electronics" Ad #102783

4~OMMUNICATIONS
..ELECTRONICS™
Computer Products Division
818 Phoenix 0 Box '002 0 Ann Arbor. Michigan 48106 U.S.A
call TOLL·FREE 800-521·4414 or out.lde U.S .A. 313·1173·8888

5SSDD·RH 1.94 3481 1.94 MFD·11 2.09

5SSDD·10RH 1.94 MFD·12 2.09
5SSDD·16RH 1.94 MFD·13 2.09

5DSDD·RH 2.69 3491 2.69 MFD·14 2.84

5DSDD-10RH 2.69 MFD·15 2.84
5DSDD-16RH 2.69 MFD·16 2.84
5SSDD·96RH 2.79 MFD·20 2.94
5DSDD·96RH 3.74 3501 3.74 MFD·23 3.89
5APPLE·FW 4.34

Ufetlme warranty 5 y_, warranty 1 yN' warranty
For more Info on 3M call For more Info on Memorex call For more Info on Burrough. call

800-328-9438 800-538-8080 800-448-1422
In Minnesota 612·736-9524 In California 800·672·3525 Monday-Friday 9am·4pm ET

CIRCLE 22 ON FREE INFORMATION CARD

3M
diskettes rg:;.a:.
$1.94 each

t'J DJ§f1!J
Diskette

Dysan
diskettes rg:;.a:.
$2.99 each

CE quant.
Dysan 100 ~rlce
Part # perd skl$)

800501 2.99
800618 2.99
800605 3.89
800803 4.59

800839 4.59
801184 2.99

801186 2.99
801185 2.99
801187 3 .19

801014 3.19
801188 3 .19
802060 3.89

802062 3.89
802061 3.89
800439 3 .89 0
802067 4.49 m

o
m
~

1 yN' warranty OJ
For more Info on Dysan call m

:D

800-552-2211 ~

CD

In California 408·97006096 cow
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Memorex Burroughs
diskettes ~:;::. diskettes ::::.
$1.94 each $2.09 each

CE quant. CE quant.
Memorex 100 ~rlce BUrrOUjhS 100 ~rlce

Part # perd sk($) Part perd sk($)

3062 1.94 FD·101 2.09
3015 1.94 FD·105 2.09
3090 2.49 FD·108 2.64
3102 3.14 FD·109 3.29

FD·110 3 .29
FD·111 3 .29

3104 3.14 FD·112 3 .293.14

CE quant.
100 price

per disk ($)

1.94
1.94
2 .49
3 .14

3M
Part #

8SSSD
8SSSD-32

8SSDD
8DSDD

8DSDD·1024
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FCC VOTES ON
BROADCAST

TELETEXT

HEADLINE NEWS

TELETEXT
SERVICE

UPGRADED

EQUIPMENT
HIGHLIGHTS

The Federal Communications Commission has adopted an "open environment" teletext
policy , clearing the way for U.S. broadcasters to start commercial teletext services. NBC and
CBS have already begun feeding national teletext databases down their networks-but it may
be a year or more before decoders and circuit boards are available to permit widespread
reception of the teletext signals.

The FCC ruling did not deal with technical standards for teletext. Among the controversial
aspects of the FCC decision is the authorization to allow broadcasters to offer any type of
teletext service they choose, including private , closed-user or pay-teletext transm ission
intended only for specific audiences, rather than for all TV-set owners. TV stations can sell or
lease the teletext vertical-blanking-interval lines to outside organizations or they may set up
separate subsidiaries to offer teletext.

Another aspect of the FCC's teletext ruling that is certain to generate further legal man
euvering is the decis ion not to require cable TV systems to retransmit broadcast teletext along
with conventional TV programs on the same channel. The only exception comes if the teletext
material is directly related to programm ing, such as back-up information or captions tied into
the TV show.

The FCC ruling will allocate about 25% of the VBI to teletext: lines 14 to 18 and line 20; line
21 will remain dedicated to closed captioning. In 1988 the FCC will reexamine teletext,
possibly opening lines 10 to 13 for teletext use.

Keycom Electronic Publishing will package a news service as the information segment of
Control Video Corp.'s online "Gameline" system. The Keycom feed will begin late this year.
Control Video offers a roster of services (mostly downloaded videogames) through Atari
videogame consoles equipped with CVC's "Master Module." Users can pick headlines and
news stories by manipulating the videogame controller to pinpoint items they want to read on
the quasi-videotex service.

Time Video Information Services' cable-teletext test will be upgraded late this year to include
new telesoftware and an audio feature which will enhance videogames and other material by
providing a synthesized voice to accompany on-screen actions. In addition, Time is adding
software to allow scrolling of headlines in a 30-second cycle. Another new feature will allow
users to program frames of specific interest so that informat ion is automatically sequenced
whenever a customer turns on the Time teletext service. During the next test phase (con
tinuing in Orlando and San Diego) a printer will be provided to some users allowing them to get
a paper copy of certain teletext data.

The latest proliferation of satellite equipment continues the trend toward lighter, lower priced
and specia l-application devices . Among recent items of special interest:

KLM Electronics' new X-11 parabol ic antenna and polar-trak mount features slide-in
screen panels and aluminum support ribs. A motorized model with remote control console
features a low-voltage DC motor. (KLM, PO Box 816, Morgan Hill, CA 95037.)

Winegard has two new earth-station packages : model SC-SOOO includes an eight-foot
spun-aluminum antenna , polar mount with button-hook feed , and a 1300 LNA. The SC-SOOt is
upgraded with a 1000 LNA and an azimuth adjustment jack with a turnbuckle adjustment. A
new Winegard receiver (model SC-7032) features a digital channel-selector readout and fine
tune control and automatic polarity switching. (Winegard Co., 3000 Kirkwood St., PO Box
1007, Burlington IA 52601)

Regency Electronics has introduced a $595 Polaris SA 9000 antenna, a deep-profile
satellite dish with a 90-inch diameter and lightweight constructi on. The dish has a buttonhook
feedhorn, Chapparal polarotor, polar mount, and a post mount option . (7707 Records St.,
Indianapolis, IN 46226).

Dexcel now offers a DCR-4000 Low Noise Block Converter which can convert signals using
a frequency synthes izer at the antenna . The receiver uses a 510 MHz PLL demodu lator and a
saw filter for better frequency response, phase response , linearity, and signal-to-noi se ratio.
(Dexcel, 2285 Martin Ave.• Santa Clara , CA 95050 .) R-E
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$1995.00

OSCILLOSCOPE CAMERA
MODEL 7000

• Fitsall Oscilloscopes and most
Logic Analyzers

• Can behand-held or mounted
• Uses standard Polaroid" film
• Variableaperture control: f3.5 - f32
• Variableshutter speeds : 1 second to

1/125th& B
• Built-in " X" contact forevent

trigQering
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COMPUTER. ARE
CREATINGJOBSFOR
NRI.:n " .'" £OPlE. .
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We'll give you tomorrow.

You'll see how easily you become
part of the growing high-tech
world of microcomputers.

If the card has been re
moved, please write to ustoday.

For greater computer memory capacity, a double
density dIsk drive Is Included.

NHI NRI School ofElectronics
McGraw-Hili Cont inuing

Educati on Center.J 'J~ 3939 Wisconsin Avenuet"'..... Washington, D.C. 20016

I.n.

With NRI training you'll explore
yourcomputer's registers,
memory and input-output ports.
You'll even write programs to
control the circuits you'vede
signed and built. You'll perform

hundreds of challenging
experiments, always
backed bya full-time
faculty ready to help you

personally.
When your NRI.

training iscomplete,
you'll bea computertech
nician, ready for yourfirst

job - servicing, testing or
progtamming all types of
00'> microcomputers - in a re-

/ / / arding and challenging
+"+' ~.I';: / new career..';./

-. THECATALOG IS FREE.
# THETRAINING IS

PRICELESS.
Send the postpaid card

todayfor your FREE 104-page
catalog. It's a valuable guide to
opportunities and training in the

high-tech
revolution.

that are built right in...features
that areoffered as optionson
othermicrocomputers. Designed
to perform diverse personal and
business functionsand to accept
the mostsoftware, the TRS-80
Model 4 isagreatcomputerto
learn on...and it's yours to keep,
along with the diskdrive!

LEARN HOW TO USE,
PROGRAM ANDSERVICE

STATE-OF-THE-ART
MICROCOMPUTERS.
Through yourcarefully de

signed NRI course, you'll geta
wealth of practical experience.
You'll build circuits...from the
simplest to the mostadvanced
...with your NRI Discovery Lab~

You'll use a professional 4-func
tion LCD digital multimeterfor
analysis and troubleshooting.

YourNRI course will Include the new fRS-80 Model 4
with DIsk Drive or the fRS-80 Color Computer with
NRI Computer Access Card.•.plus a professional
LCD multlmeter, NRI Discovery Lab and hundreds
of demonstrations and experiments. It 's all
yours to keep.

TRS-SO is a trade mark of the Radio Shack division of Tandy Corp.

IF YOU'RE SERIOUS
ABOUTMAKING

MONEY IN MICRO
COMPUTERS, NRI

IS SERIOUS ABOU
SHOWING YOU HO

The U.S. Depart
mentof Labor projects
job openings for qual ifie
computertechnicians will
soon double. International
Resource Development, Inc.,
estimates a 600% in- .-.:...-..,...-
crease inthese jobs in
a decade. And most0
these will be new jobs,
created bythe expanq,
ing roleof computers.

NEVER HAS THERE
BEENA FASTER
GROWING FIELD
OFTECHNOLOGY.

Many people are
afraid of losing their jobs
to computers, but thousands
of jobswill becreated for
those whoareprepared to
meetthe challenge.

With NRI training, you'll
be prepared. You can have a
profitable, exciting future as
an expertwhocan handle the
operational, programming and
technical aspects of all kinds
of microcomputers and micro
processors.

LEARN IN YOUR SPARE TIME.
NRI trainsyou in yourown

home, at yourconvenience...no
classroom schedule to meet, no
need to quit your job. As a class
of one with complete course
materials and the backing of a
staff of professional electronics
instructors, you'll getextraordi
nary hands-on trainingon the
latest model in the mostpop
ular lineof microcomputers:
the new TRS-80lM Model 4, with
diskdrivefor greater memory
capacity. The TRS-80 Model 4
complete withadvanced features
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VIDEOGAMES
Holiday shopping

DANNY GOODMAN
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FIG. 1

IT'S TI M E ONCE AGA IN TO PUT OUR

Christmas wish lists in order. Fortunately,
we videogame players are a pretty easy lot
to shop for, what with all the cartridges
and accessories that are available for just
about every machine in captivity.

Probably at the top of every 2600 . Intel
livision, and ColecoVision owner 's list is
the computer add-on for the respective
system . After a lot of years and hot air
about turning videogame systems into
full-fledged computers , we finall y are
going to have the real thing for each of
those systems.

The Entertainm ent Computer System is
a unique addition to Mattei's (5150 Rose
crans Ave. , Hawthorne, CA 90250) lntel
livision game because its primary focus is
on extendi ng the entert ai nment pos
sibilities of the con sol e . Mu sic affi
cianados will want the piano keyboard
and music record ing/playback software
before the computer keyboard. Yet with
the latter, you can learn some of the basics
of progr amming game gra phics and
sound.

Coleco' s (945 Asylum Ave. , Hartford ,
CT 66105) compute r add-on , shown in
Fig. 1, is more substantial in the realm of
personal computers . The value-packed
system includes a very powerful computer
module with mass tape storage , a letter
quality daisywheel printer, and a few ex
cellent software programs thrown in for
good measure. (Coleco 's Adam is essen
tially the same machine). While $450 may

seem like a lot of money, it buys a real
computer system that won't need a bunch
of further add-ons to become a serious
machine . At the same time , the computer
gives the games player the ability to play
Coleco 's line of Super Games, with more
play screens than many original arcade
games .

Owners of the Vectrex self-contained
video game from GCE (233 Wils hire
Blvd ., Santa Monica, CA 90401) will
surely want to experiment with the new
lightpen. It's only about $40 and comes
with a special graphics cartridge that lets
you draw on the screen with the pen and
perform some elementary animation .
Other light pen cartridges include music
and geography learning tools plus a more
sophisticated animation package.

Imagic 's No Escape for Atari
2600

CIRCLE 101 ON FREE INFORMATION CARD

Over at Atari , roller-ball controllers are
new on the scene. Some may opt for
Atari's unit , but the Zircon (475 Vanell
Way, Campbell , CA 9500 8) Trackball
Controller ($30) has two fire buttons for
left and right-handed players as well as a
built-in adjustable rapid-fire control. And
for rapid firing on regular joystick control- I

lers, the $13 Blaster from Questar Con
trol s (670 NW Pennsylvania Ave. ,
Chehalis, WA 98532) is a simple little
module that plugs in right at the connector
on the console. A variable control allows
firing up to 20 shots per second. That'll
save wear on the thumb .

If you own a 2600 and don't have a
Starpath Sup ercharger yet, let Sant a
know. That $45 plug-in addition to the
2600 will give you some of the best games
playable on that system with graphics res
olution that rivals that of the 5200 and
ColecoVision . Games are loaded in from
cassette tapes; and some games progress
through three or more loads into several
levels of play. You're missing half the fun
if you don 't have one .

Coleco is adding all kinds of accesso
ries for its unit , but one of the most func
tional comes not from Coleco, but from
Zircon . It' s called the Port Expander and
plugs into one of the controller jacks on
the console. It allows you to keep the
original ColecoVision controller attached
while you also plug in any other Atari
compatible joystick controller that suits
your fancy. That way you have the numer
ic keypad readily available for selecting
game level and restarting. For only $10
each, the Port Expander makes an excel
lent stocking stuffer for the Coleco addict.

To all our readers, best wishes for the
holiday season.

Imaglc No Escape

GRAPHICS

SOUND

EASE
OF LEARNING

CHALLENGE

VALUE

1 12 314151 6 17 s l ' 10
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continued on page 22



Built for the Road.
Introducing the Bearcat" 260. There
have always beentabletopscanners that
youcanhook up to yourcar-one way
or another. But now comes the first
BearcatScanner designed for mobile
use. Designed as a tool - not a toy.

It's easier to use. Because the people
who use it have other things to worry
about. Mount the compact Bearcat 260
on the hump or under the dash. Either
way, every control is in easy reach. The
keyboardis even illuminated for easy
visibility in darkness.

It's easier to hear. Front-facing speaker
and three full watts of powerlet you hear
the Bearcat260 above the engine
evenat speed.

It's built to take it. The Bearcat260's
heavy metal casekeeps it going when
the going gets rough.

It's a Bearcat Scanner. And that means
all the latest technology- including
Sband coverage and 16 channel capacity.
Priority channel. Weather bulletins at
the push of a button. Automatic and
manual search. Lockout. Direct channel
access. Automatic squelch. There'seven
an external transformer and telescoping
antennafor home use.

No stay-at-home scanner can do what
the Bearcat 260 does. Sotake it with
you. And stay on topof the action. To
find the addressof your nearestBearcat
Scanner Dealer, call1·800·S·C-A-N·N·E·R.

SCAN's 30,000 membersknowwhat
others miss! Insider news. Frequency
info. Tech tips. Awards. SCANMagazine
and more. Send$10fora l -year
membership to the Scanner Association
of North America, 111 East Wacker Drive,
Chicago, IL 60601.
The use ofthis radio illa motor vehicle maybe
regulatedorrequire a permit illceriaill states.

BEARCA'I:
SCANNIRS
~ Electra Company

Division of Mosca Carp. of Indiana
300 East CountyLineRoad
Cumberland, Indiana 46229

© 1983 MoscaCorp. of Indiana
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While there have been dozens of games
for the 2600 in which the player controls a
missile-generating objec t across the bot- ·
tom of the scree n to shoo t objec ts hover
ing above, No Esc ape from Imagic (98 1
Unive rs ity Ave n ue , Lo s Gatos, CA
95030) is a refres hing, new approach to
the old actio n.

In that game, which uses a theme based
on Greek mytholo gy, one or two players
(alterna tely) control " Jason" across the
scree n bottom with the joys tick . He is
inside a temple , the roof of which consis ts
of several layers of colored bricks sup
ported by columns at each side of the
scree n.

Scooting between Jason and the temple
roof are as many as six"Furies" at a time .
Jason , fortunately, has an endless supp ly
of stones-but, to make life difficult , he
can 't hit the Furies directly.

To kill off each wave of Furies, Jason
must hurl a sto ne to the temple roof,
loosen ing a brick from it. The gently fall
ing brick must land on one of the Furies
for the dem on to disappear. A direct hit
with a stone brings an extra Fury back to
life. That kind of ban k shot is no easy feat,
especially on higher levels . That 's be
cause at those higher levels the Furies are
significa ntly more erratic in their be
havior. Plus, as the waves get more inten
se, the Furie s start stoning Jason .

Jason has a limi ted numb er of lives , as
show n by a relative lifelin e on the screen.
As he finishes each wave, his lifel ine in
creases . But hits by the Furies or his own
bricks subtrac t from his total.

Every two waves, the type of Fury
changes. Our per son al favori te is the
griffo n-looking one in waves 3 and 4 .
Building onto the intensity of each wave is
a more omi nous sound repe tition until all
Furies are gone .

The skill involved in masteri ng No Es
cape is considerably more than simple
hand-eye coordinatio n. In some waves
you mus t antic ipate the moves of the
Furies . In others, you have a modest
amount of contro l over them beca use they
rush toward your side of the temple after
you hurl a stone . With careful planning,
you can time a second shot so that you
draw the Furies into a falling brick from
the first shot.

Yet you must always be on the lookout
for the stones the Furies are hurling. At
higher levels , they come fast and from

quite a long distance , not giving you
much time to figure out a strategy while
constantly in defen sive motion, furio usly
avoiding the falling bricks .

No Escape is not a co mplex game to
learn , but it is no pushover in the long run .
The game play may not have the broad
appeal of Imagic' s legend ary Demon At
tack , but for something completely dif
ferent in a shoo t-te rn-up game, this effort
is worth a try.

Colecos Gorf for
ColecoVision

CIRCLE 102 ON FREE INFORMATION CARD

Caleca Gorf
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We'll be honest up fron t and say that we
never cared muc h for GOIfwhen it was in
the arca des; it just see med like a rehash of
the old Space Invader/Galaxian themes.
But when it comes to the Colecovision
version, well that's anothe r story.

For those of you who have not seen the
very popular GOlf in the arca des, let 's go
over the fundamentals. The game is es
sentially four different games in one, each
a different kind of outer space shoot- 'e m
up. The first one, "Astro Battle," is in
deed very much like Space Invaders , but

with only three rows and eight colum ns of
aliens .

Moreover, your space fighter at the bot
tom of the screen has two advantages : a
one-way shield that blocks the first enemy
bomb at eac h spot, and vertical as well as
horizontal movement inside the shield.
Both allow experienced players to get a
ju mp on the enem ies while they' re still
frolicking back and forth at a slow speed.

The second game is "Laser Attack," a
free-form versio n of Galaxian. One for
mation (at higher levels there are two)
consisti ng of a laser ship and robot ships
move rhythmically, but erra tically across
the sky. The laser ship occasionally lets
fly a deadly blast. Agai n, your job is to
eliminate all aliens.

In the th ird game, "Space Warp,"
robot ships come swirli ng out of the cen 
ter of the screen (supposedly a tunnel)
shooting off radiation bombs at you. It 's
not easy hitting a target going around in
spira ls . And the last game, called "Flag
Ship," pits you aga inst a mother ship and
its missi les. Now, however, the shie ld is
one-way in favor of the flag ship, so you
must first blast your way through and then
aim very carefully for the precise spot that
des troys the ship's internal reactor, blow
ing the ship to smithereens in a very color
ful video display.

Even with four games in one, experi
enced home game players might ge t bored
with a repeti tion of the same four games.
But two elements of the Coleco versio n
keep us coming back for more. First of all,
succeeding levels increase noticeably in
difficulty. Anyth ing that moves , moves
faster ; anything that shoots, shoots more
accurately.

Secondly, at the successful completion
of eac h level, you are promo ted to a new
rank. To us , the actual score is not as
important as the rank you achieve and the
number of missions (game screens) you
complete. Unlike many other games of
that type in whic h you shoo t away for
higher points, Co leco 's GOlf gives you
something more to hang onto than just a
number.

Unfortunately with a game of such sim
ple ancestry, the grap hics execu tion on the
Coleco edi tion is noth ing very exciting,
except perhaps the dest ruction of a flag
ship. But unexciting grap hics aside, it still
beats any other version we've see n, in
cluding the original. R-E
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(plrax prinl)

Full signature' _

Expiration
Date _

000000000000000000
Interban k
No. -::-,......,...,-- _
(MaucrCa rdonly)

Plea se send me:

Pocket-O-Scope{s), includin g carry ing case. Al e ada pter, ~tandard and high
(number) voltage pro bes, and FRE E tra ining manual. (Batte ries not Included) all for

S249.95 plus S5 for postage and insurance. Oh io residents add 6.5% sales tax.
- - Pocket-O-Scope only with standa rd prob es: S179.95 plus S5 posta ge.

Oh io Residents add 6.5070 sales tax.
o My check is enclosed .
o Please charge the credit card account checked below. (Fill in all accoun t numb er

digits of the one credit card you wish to use.) RE-1283
o MasterCard D Visa

~ ~ JL _

• 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, 9O-daywarranty
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.r----------------------,.Ie . alverl I
I • •nSlrame.IS... I
I 19851 Ingersoll Dr. , Cleveland OH 44116 • 216-356-2155 I
I
I
I
I

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 100070 solid-state, focus and brightness
on the 210 point, high-intensity illuminated screen are elec
tronicallyself-controlled . Th e trace is always in sharp
focus. Zero and sweep positions are maintained automati
cally. Zero-reference, or cross-over line is always ~entered

for full trace minimum on the screen. Automatic mternal
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 Poc ket-O-Scope IS the culmma
tion of years of development in high technology, micro
electronic components and digital design.
Features: All solid-state, digital design • Hand-held or
bench operatio n • High resolution 210 point , 1.5" square
display • Battery or A / C operat ion with adapter • Factory
calibrated - never requires recalibration • Full function,
single trac e capability plus Y2 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
mati c full hor
izontal sweep
circuit •
External
input!output
for add-on
capability
Specifications:
5 Megahertz
bandwidth •
Sensitivity 
vertical,
IOMV·
Accuracy
± 3% on

wave forms 
sweep linearity ±
5% • Time base

. d ·CALL TOLL-FREE liOO-835-2246 EXT. 118to order by phone, request- .1 mlcrosecon S further information or to inquir e about becom ing a distribu tor.
to .5 seconds In Kansas, call goo-362-2421 Ext. 118. Allow 6-8 weeks for delivery.

CIRCLE 7 ON FREE INFORMATION CARD



LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

CAR BURGLAR ALARM
In your "Car Burglar Alarm," (Radi o-Elec

t ronics, May 1983), you presented a very
effective and yet relatively simple design. You
did, however, make what I consider to be a
mistake when you advised hooking up the
device so that it would get power from the
car's battery. I realize that that is what most
alarm installers do, but it is very easy to dis
able the device when it is hooked up in that
manner.

From personal experience (regrettable), I
have found that when planning to steal mer
chandise from a car, the first thing that many
burglars do is to cut the battery cables, to
disable any alarm; and that can be done from
underneath the car, so as not to trip off any
sensors.

I recommend that, if at all possible, the
alarm be powered by a separate battery kept
inside the car (a gel-cell or equivalent) that is

trick le-charged off the car's power system
and isolated by wayof a series diode so that it
doesn't try to power the rest of the car's elec
trical system.
KENNETH C. FINNEY
Graham, WA

POCKET-SIZED SHORTWAVE
RECEIVERS

In regard to the Danny Goodman article
about pocket-sized shortwave recei vers
(Radio-Electronics, March, 1983), it should
be pointed out that no special circuitry is re
quired to obtain excellent SW reception. In
fact, any of the modern pocket radios can be
modified for that purpose. The modification
can be accomplished in less than 30 minutes,
at a cost of less than one dollar.

The only basic difference between a SW
receiver and a regular broadcast-band AM
radio is the tuned circuit. With a simple mod
ification, one can receive all the popular SW

stations, WWV, some of the ham frequen
cies, and nearby radio telephone transmis
sions. If you or your readers would like more
details, write or call me. My address is 115
Manor Place, Santa Cruz, CA 85060; tele
phone: (408) 426-2149.
H. BAILEY

SMOKING POTENTIOMETERS
This letter is in response to the one written

by Mr. Campbell (Radio-Electronics, Febru
ary 1983) co ncern ing his potentiometer
smoking as a result of using a VOM to test it.
That phenomenon is hardly unknown, and
can be caused by the VOM delivering exces
sive wiper current- as much as 0.5 A, re
portedly. (See The Potentiometer Handbook,
by C.D. Todd, McGraw-Hili 1975.)

While that isn't likely to occur with a mod
ern, sensitive VOM, it is possible. Please note
that the effect generally decreases by an
order of magnitude as the ohms range is in-

GETTHESAMEVIDEOTRAINING
THE PEOPLE ATSONYGEt

And learning through video can be done at
your own pace, in the convenience of your home,
shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than
250 titles. In your choice of3/4" or 1/2" formats.

Write Sony Video Produ cts Com
pany,Tape Prod uction Services,
700 W. Arte sia Boulevard,
Compton, California 90220.

Or call (213) 537-4300.
Of course, there's no

obligation . Except the
obligation you have to

yourself: to find out
about the best train
ing available in
one of the country's
fastest-growing,
most lucrative fields.

SON Y;
Video Communications

Sony is 3. reg. trademark.of Sony Corp.

Now you can be trained by Sony even if you
aren't employed by Sony.

Because we're making our vast library of train
ing videotapes available to you. The very tapes that
teach our own engineering, service and sales personne l.

The tapes cover the prod ucts and concepts of
video and its related techno logies. You can learn the
basics ofvideo recording.Color systems. ---
Digital video and electronics.Television
production. And more.

Plus you can learn how to service
cameras.V'f'Rs, and other video products.
As professiona lly as Sony does.

The tapes are pro
duced entirely by
Sony and contain
up-to-the-minute
inform ation. They
communicate clear
ly and simply. And
some of them are
even program med for
interactive learn ing.
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The best 60MHz scope
costs only $1150. .
It's from Kikusui.

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

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

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

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

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

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

For sales and technical information

call toll free 800·421·5334
(in Calif., Alaska, Hawaii 213-515-6432).

mJKikuSUI- 17819 Rgueroa street
Garde na, Calif . 90248
TWX 910-346-7648

INTERNATIONAL CORP. + In Canada call: Interfax Systems, Inc, 514-366-0392

Subsicrorv of Krkusu! Elec tro nic s Corp . 3-1175 Srunmoruko-l-noosru. Nokohoru.Ko, Kawasaki City.Japan (044 ) 411-0111
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Order Toll Free
800-421-5334
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SAMS BOOKS AND SOFTWARE
HOWARD W. SAMS & CO., INC.
4300 West 62nd Street · P.O . Box 7092
Indianapolis, IN 462 06
HERO1 is a tradema rk of the Heath Corporatioo .

Off er good in USA only and expires 3/31/84.Pricessubject t o change without noti ce.
In Canada. contact Lenbrook Electroni cs. Markham . Ontar io L3R t H2. AD469

CIRCLE 32 ON FREE INFORMATION CARD

GETAGRIP
ON ROBOTICS
WITHSAMS.
Grab onto t hese Sarns Books f rom Ma rk Robi lla rd an d
get a jump on robotics programm ing .

MICROPROCESSOR BASED ROBOTICS starts by
expl aining the mechanics of robot hands, arms and
leg s, and leads into tactile, motion and attitude
sensing, even vision systems. Learn system controll ing
through m icroprocessors and BA SIC programming,
p lus m uch more . It' s an informative non machine
specific book t hat is an exce llent introdu ct or y guide.
No . 22050, $16.95.

HERO 1: ADVANCED PROGRAMMING &
INTERFACING moves beyond the technical manuals
with a series of advanced expe riments and applications .
Discusses machine and robot language, building
and instatling both local and remote int erf aces,
ope rat ing system enha ncements , and other select
prog ramming techniq ues . No . 22165, $16.95.

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

I have been assoc iated with the electronics
field for almost 30 years, 20 years of that in
Naval Aviation electronics, and presently in
volved in computer-data communications . I
am one of the very fortunate indiv iduals in this
world who enjoys work ing with my hobby :
electronics.

Back during the 50's, I had the exciting
experience of reading O'Neill's work , The
Prodigal Genius. Since that time, the life and
times of Nikola Tesla has been a continuing
fascination to me. Over the years, my biggest
question has been : How did it happen in
Amer ica that the name "Nikola Tesla" is not a
household word? He is a nationa l hero to his
fellow Serbians.

Thomas Edison was a semi-hero to Amer
ica's young ; however, the educators and his
tory writers have surely missed their greatest
opport unity in failing to promulgate the story
of the greater genius inventor. But thanks to
the increasing band of his admirers, and your
magazine's coope ration , thousands more will
have the thrill of learning about the exploits of
Nikola Tesla.

Although O'Neill's book is out of print, Mar
garet Cheny'sbook, A Man Out of Time would
make a great good introduction to those who
would like to find out more about Tesla. Again
my thanks to Radio-Electronics for helping
to keep the memory of that great man alive.
ROBERT B. ESON , US Navt Ret.
Westminis ter, CO

AUTOMOBILE LOCATER
In reference to th e automobile locator

(" New Ide as, " Radio-Electronics , April
1982), I would like to offer the following com
ments. I tried the above -mentioned circu it
myself , and a few of my friends experimented
with it, too . We all reached the same con
clusion: When R1 is set to 10K, the frequency
output is 12 kHz. With the 10K pot set at 0,
although the IC timer 555 had a tendency to
heat up, the operating frequency was 72 kHz.
The tuning range of the output tank with a 20
pF to 400-pF capacitor and 500 f.lH to 1800
f.lH coil is between 188 kHz to 1.59 MHz. With
an 1800 f.lH coil and 20-400-pF variable ca
pacitor, the tuning range is 188 kHz - 839
kHz. Now there is a problem with the IC timer
output of 12 kHz to 72 kHz, which falls below
the tuning range of the author 's circuit.

Also, I see a problem with the antenna
coupling capacitor of 47-pF with the IC timer
output of 12 kHz. The capacitance reactance
of the coupling capacitor is 282K ohms and
with 72 kHz, X~ = 47K. Obviously, it will at
tenuate the signal transmission.

We found the following modifi cations ap
propriate: Capac itor C1 should be dropped to
.001 f.lF, and that will give an operating range
of 120 kHz to 481kHz. The tuning range of the
output tank with 13-pF to 365-pF variable ca
pacitor and 1800 p.H coil is from 196 kHz to
1.04 MHz; the capacitat ive reactance has
also markedly decreased.

Please note the following manufactu rer's
data on the open-loop gain of the 741 opera
tional amplif ier :

1 KHz = 1000 or 60 db;
10 KHz = 100 or 40 db;
100 KHz = 10 or 20 db,
1000 KHz = 1 or 0 db.
As you see from the above data, there is a

serious attenuation of the received signal as
the transmitter frequency increases.
MOHINDER S. GOOMAR, M.D., FoR .C.S.
Saratoga Springs , N Y R-E

ON NIKOLA TESLA
As a well-satisfied subscriber to Radio

Electronics, let me add my complim ents to
you for your informative cont ribut ions to the
mem ory of that forgotten genius, Nikola
Tesla. The letters from other readers show
that they are quite well informed, and the over
view art icle by E.J. QUimby in your August
1983 issue was outstand ing.

1960's that coul d tolerate only a very tiny
power dissipation of perhaps 40 mW, as com
pared with 360 mW or more for the modern
planar epitaxial devices. Fortunately, few ac
tive devices today are as fragile electrically.
Futher information on potentiomet ers can be
found in the book I ment ioned above.
SPEHRO PEFHAN Y,
Milton, Ontario, Canada

creased each step. Thus if a 1megohm poten
tiometer is being tested with a VOM, it may
not be wise to use the "X1" or "X10" ranges.
Inexpensive DMM 's, especia lly the impo rted
variety, also can deliver enough current to
dam age a high-resistance pot entiometer.
(Values up to 10 megohms are reasonably
common, as up to 50 megohm potentiom e
ters are available from some manufact urers.)

Even if the pot is not destroyed in a dramat
ic fashion , leaving an open element, it is pos
sib le to burn a small hole in the eleme nt
(since the area of contact is often very small)
and that will result in a noiser pot of slightly
higher resistance that will actually open up as
the wiper passes the burned zone.The above
problems can also affect meter movements
and a few fussy semiconductors . Oldtimers
will recall the point-contact transistor of the
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THE POMONA PROMISE
We provide the design engineer with the best

adapters made in this country
Or anywhere.

When you come out and say
that you make the best of som e
thing, you'd better be able to back
it up .

We've been doing that for
over thirty years.

We didn't start our bus iness
making adapters, but when the
time came, we promised that our
adapters would be sup erior.

Right now, if you questioned
the professionals in the electronics
industry, you'd discover we made
good on that promise.

Today, we produce not only
the best adapters you'll ever use,

but probably the widest selection
you'll ever need. Almost 200 dif
ferent combinations at last count.

At ITT Pomona Electronics,
we know there is no such thing as
standing pat. We also know that
your needs change and your ex
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That' s a promise.
All of our products are

described and illustrated in our
General Catalog, and it's free. Just
call (714) 623-3463 or 623-6751.

CIRCLE 97 ON FREE INFORMATION CARD

TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi
sion of ITT Corporation, 1500 E.
Ninth St., Pomona, CA 91766.
, In Europe: ITT CANNON
BELGIUM S.A.lN.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone: 02-735
6094.

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics
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EQUIPMENT REPORTS

Heath EH-701 Linear
Circuits Course

Heath Linear Circuits Course

OVERALL I I I I 1 I I I
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRIC~ I 1 I I I II II
VALUE

11 121314151 6 17 18 191101

P/~~/
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c: LinearI CirCUits
Q
(J
E.
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W HENEVER YOU BEGI N ONE OF HEATH 'S

(Benton Harbor, MI 49022) self-study
courses, you can be sure of one thing
that by the time you are finished you will
have a thorough knowledge of the mate
rial presented . Their EH-701 linear cir
cuits course is no exception. One of the
modules in their hands-on educational se
ries, it is an idea l follow-up to their DC
and AC electronics courses, as well as the
semiconductor devices course (EE-3101A
through 3103A).

In the preliminary course s, you learn
about the basics of AC and DC , while in
the sem iconducto r course, that knowl
edge is applied to various devices. The
linear circuits course, which is available
at Heathkit Stores or by mail order from
the Heath company for $49.95, takes that
knowledge from the theo retical to the

*********************~~~~~~~~~*~~~~~~~~~~*~****************************************

230 0 MHz V ARIABLE DOWN CONVERTER
*************************************
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We will tune conver
ter board for $12.50

tro ub le shoot
add .7.50

trouble shoot
power supply..$12.50

plus any parts needed.

PARTS

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 pcs. 12% off
25 pcs. 18% off
50 pcs. . 25 % off

100 pcs. .. 30% off
1000 pes. 35% off

No Mixing for
Quantity Discount

We will accept telephone orders for Visa & Mastercard
No C.O.D. Orders

To Order Call 800-428-3500 317-291-7262
Complete Kit Weighs 10 pounds. Please add SuHicient Postage

6254 La Pas Trail
Indianapolis, Indiana 46268
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CONVERTER
'~O'I''\ KIT.e:»

~$'IS95

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC·
TURE. N'Ev-J i!

. . .. "2/"S 7 HoT "-/ZAN'> . ..
3~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electrolytic Cap.
1 Pre Made Probe

@@@@@@@@@@
*WIRED P.C. BOARD TEST
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATIACHED.

$24.95



icro-Pro£essor~
.>:

Learn Computing with the
Micro-Proiessor-IP lor $199

• Z-80 is a tra de ma rk of Zilog Inc.

MULTITECH ELECTRONICS INC.
195 WEST EL CAMINO REAL SUNNYVALE. CA
94087 U.S.A. TEL: 408·7738400
TLX: 176004 MAC SUVL FAX: 408·7498032

MPF-. 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-I is
a great lowcost
board for OEM's.

Options
• Student Workbook($15)
• Printer ($99)
• Speech Synthesizer Board ($129)
• Sound Generation Board ($99)
• EPROM Programming Board ($169)
• Input/Output and Memory Board ($99)

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

With the Micro-Professor·IP you get:

• Z·80 processor chip
• High quality 49-key keyboard
• On board 4 K-byte RAM
• On board 8 K-byt e ROM including:

• Interactive Monitor
• Line Assembler
eTwo Pass Assembler

• Tekt Editor
• Disassembler
e Language options of BASIC and

FORTH.

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
en th usia sts alike. Also serves as an
excellent teaching aid for instructors of
electrical engineering and computer
science.

'istributor list
•S.A

Canada
Future Electronics INC•

earning Labs, INC.
.0 . Box 122
alhou n, GA 30701
EL: 404·629-1521

echnical Laboratory
ystems, INC.
O. Box 218609
ou ston, TX77218
EL: 713-465-9793

SIVAD INC
P.O. Box 16664.
Jackson, MS39206
TEL: 601-355-3110

L.A.B. Corporation
4416 River Road
Afton. MN 55001
TEL: 612-436-1169

Etronics
3928 148th N.E.
Redmond WA 98052
206-881-0857

DIG lAC CORP.
175 Engineers Road.
Smithtown. N.Y. 11787
TEL: (516) 273·8600

Montreal
237 Hymus Boulevard
Pointe Claire. Quebec
H9R 5C7
TEL: (514) 694-7710
OlTAWA
Boxter Centre
1050 Boxter Road,
Ottawa, Ontario K2C
3P2

TORONTO
4800 Dufferin Street
Downsview, Ontario
M3H 5S8

CALGARY
5809 Macleod Trail
South Unit 109 Calgary.
Alberta T2H 0/9

Vancouver
3070 Kingsway
Vancouver. B.C. V5R 5/7

Outside of North America mail to:
Multitech Industrial Corporation
977 Min Shen E. Road.
105 Taipei. Taiwan, R.O.C.
Tel: 02-769-1225 Tlx: 19162 MULTIIC

23756 MULTIIC
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Among the topics and circuits covered
are various types of oscillators, phase
splitters, function generators, and ampli
fiers. By the time you are done with the
unit you will know how to use the circuits
covered, and why they work the way they
do.

Unit three deals with linear IC's . In it,
you will learn about such devices as op
amps and timers. Among the topics cov
ered are how the devices work, what fac
tors influence their operation, and how
they are used in circuits. The circuits dis
cussed include highpass, lowpass, and
bandpass active filters; voltage followers;
oscillators, and function generators. Sev
eral frequently used linear devices are
dealt with in detail, including the 555
timer IC.

As is true of other Heath educational
products, each unit builds on the material
presented in the earlier ones. And, like
those earlier courses, there are exam mod
ules to test what you have learned; those
help to insure that the material covered
will be retained. Those exams will also
help you to pinpoint any areas that you are
weak in, enabling you to go back and
review the material.

What's covered
Looking at the course, the first segment

explores one of the building blocks of
solid state electronics , the bipolar transis 
tor. By the time you are finished with the
unit you will know all about that device,
its applications, and how to correctly use
it in a circuit.

Unit Two deals with the Field Effect
Transistor (FET). You'll study both Junc
tion Field Effect Transistors (JFET's) and
Metal Oxide Semiconductor Field Effect
Transistors (MOSFET's) and how they
function . You'll also learn how FET's dif
fer from a bipolar transistors and see how
FET's can be used in a wide variety of
applications .

WE
DEllMEB

practical with hands-on experience build
ing circuits, using what you've learned in
the previous modules. It covers three sep
arate categories: bipolar transistors, field
effect transistors, and linear integrated
circuits. The course is intended to be used
with Heath's ET-3300B trainer (available
for $99 .95 as a kit or $179 .95, as
sembled); that trainer is also used with the
other courses in the series .

Each lesson consists of a circuit and the
theory upon which it is based. The mate
rial is arranged so that progressive self
study is encouraged . That assures not
only an orderly progression through the
material, but also that everything you
learn will be reinforced.

JUST CALL TOLL FREE TODAY!

continued on page 32

What's included
Naturally, the course comes complete

with every component you will need to
build the circuits. Those parts include all
the necessary transistors, capacitors, op
amps , and integrated circuits. Other com
ponents that are provided include speak
ers, potentiometers, and crystals; Heath
even supplies such things as the jumper
wires. To get the full benefit of the course
some type of test equipment, such as a
voltmeter and oscilloscope, is needed;
you will have to provide that equipment as
it is not included.

The course arrives well packaged and
ready to use. It includes not only the com
ponents, but a plastic box in which to hold
them-a nice touch-and a high-quality
binder for the lessons . The material in the
lessons is well-written and clearly illus
trated . You really do get your money's
worth.

One word of caution: Despite the ob
vious care that Heath takes in packaging
the materials some errors do happen so it
is wise to check your course against the
parts list. In the course we received for
this review, an electrolytic capacitor, cru
cial to one experiment, was left out.
However, Heath's parts department came
through and we received the missing part
in short order,

Overall, the Heath EH-701 linear cir
cuits course is a good hands-on learning
experience. It should be valuable to any
one from the novice hobbyist just dab
bling with circuits to the advanced
technician who needs a refresher course .
It is an excellent addition to Heath's edu
cational line. R-E

IN DAYTON , OHIO
CALL 252-5662

TELE X NO. 288-229
$10 MINIMUM ORDER

OHIOWATS
1-800-762-3412

CEI

'If order is 5 Ibs. or less. good only
shipped in the conti nental U.S.

with a pur chase of
$75 or more.

1-800-543-3568
NATION AL WATS

705 WATERVLIET AVE.
DAYTON ,OH 45420
THE SE ITEMS ARE FOR 10 OR MORE
SORRY. NO MIXED QUA NTIT IES

FREE
T-SHIRT!

• With Order of $75 or More

FREE CATALOG!

Consolidated Electronics Incorporated
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Where's Your ELECTRONICS Career Headed?

The Move You Make Toda y Can Shape Your Future
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Yes it' s your mo ve. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE
Put profession al knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree th rough independent study at home,
with Grantham College of Engineering. No
commuting to class . Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade thei r
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cieneg a Blvd.

P. O. Box 35499
Los Angeles, CA 90035

Independent Home Study Can Prepare You

Study materials, carefully writt en by the Gran
tham staff for independent study at home, are
supplied by the College, and your technical
que stions related to those materials and the
lesson tests are promptly answered by the Gran
tham teaching staff.

Recognition and Quality Assurance
Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

•
We are located at 2500 S. LaCienega Blvd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

,----------------------.
I Grantham College of Engineering 12-83
I P. O. Box 35499, Los Angeles, CA 90035

I Please mail me your free catalog which explains yourI B.S. Degree ind e pe nde nt-study program.

I Name Age....--_

I
I Add r ess, _

I
I City State Zip__ ~L_______________________ w
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same scope weighs only 3Y2 pounds and
measures 3 x 9 X 5Y4 inches, the small
display seems to be a limitat ion you might
be willing to put up with.

The scope that fits those dim ensions is
the 221 from Tektron ix (Box 500 , Beaver
ton , OR 97077). The 221 is a portable ,
single-channel scope with a vertical band
width of five megahertz. .

Although the 221 is a portable instru
ment, it can be run off line voltage as well
as its 10 intern al type "A" nickel-cad
mium batter ies . With a full charge , those
batteries will power the scope for two to
three hours (depending on the trace inten
sity used). A BATTERY meter on the side of
the instrument indica tes FULL, LOW, and
RECHARGE. When the meter reads LOW,
there is less than 10 minutes of operating
time left. When it read s RECHARGE, it
indicates that the battery charge ha s
dropped to less than 10 volts and a battery
discharge protection circuit has autom at
ically interrupted the scope 's operation to
prevent excessive discharge .

Whenever the line cord is plugged in to
the line voltage (grea ter than 90 volts), the
batterie s will be ch arged whe ther the
scope is on or off. When the line cord is
removed , however, we have a problem- a
potential shock hazard . If you make volt
age measurements with the common lead
floated, it is possib le-due to RFI cir
cuitry connected between the AC power
plug and the 221's common- that small
amounts of current from the elevated ref
erence will be present on the AC power
plug .

The manu als clearly poin t that out (sev
eral times) and a caution is written on the
osc illoscope over a storage compartment'
for the AC plu g. (That' s whe re they
strongly recommend that you store the
plug whe n you use the scope as a portable
instrument. ) We feel, thou gh , that any
test instrument should be fool -proof
safe even for those who refuse to read or
follow safety warnin gs.

Controls and features
The controls are laid out on the right

side of the instrume nt , about as neatly as
you could hope for in such a sma ll unit.
The YOLTS!DIY and SEC!DIY contro ls are
located on the right panel at the front of
the 221 and can be read when looking
straight on at the scope . All other controls
are located in a recess on the side panel.
Six rotary control s include vertical and
horizontal pos ition controls, controls to
continuously vary the volts!div and sec!
div defl ecti on factors , a trace-inten sity
contro l that includes the power switch ,
and a LEYEUSLOPE contro l that se lects
both the amplitude and slope of the signal
that will trigger the sweep. That control
can be set to AUTO PRESET.

There are also three slide sw itches: the
INPUT COUPLI NG switch chooses between
AC or DC coupling and ground. The
HORIZ-MAG switch can be used to increase
the sweep time (or the horizont al sen-

I

12 838

Tektro nix 221

OVERALL I I
PRICE

·EASE I I
OF USE

INSTRUCTION
MANUAL

PRICEhAWE I

1 2 3 .- 5 6 17 8 9 10

~~c.Y/

that measures only about 2Y2inches diag
onally. But when you con sider that the

Name _

Address _

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240 . Massapequa Park. NY 11762

Numberof cooks orderedD
Total Price01Books

Sa les Tal (NY Slate Besrcents only)

ShipPing and Handling

(75.' 1 or 2 books 30.:- each addl book)

TOTAL ENCLOSED _

Electronics Paperback Books
Projects For Project Builders
CHECK OFF THE BOOKS YOU WANT

Tektronix 221 Portable
Oscilloscope

YOU MIGHT WONDER WHY ANYONE
would want an osci llos cope with a display
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sitivity in the X-Y mode) by a factor of
ten. The last switch chooses between an
internal and external trigger.

There are six screwdriver-adjustable
controls on the side panel. The STEP AT

TEN BAL adjustment balances the vertical
system so that the trace will not shift as
you change deflection factors. There are
also trace FOCUS and TRACE ROTATION as
well as adjustments to calibrate the verti
cal gain and horizontal sweep. The final
side-panel adjustment selects the preset
trigger point for AUTO sweep operation.

As you can see , those controls don 't
differ too much from a standard (larger)
scope . How about the input jacks ? There
are banana-plug jacks for CO M MON and
EXT T RIG (or HO RI Z INPUT for the X-Y
mode). There is no jack for the vertical
channel-the probe is permanently con
nected to the scope and can be neatly
stored when not in use.

Specifications
Now that we have a good idea of the

general features of the 221, let's look at it
a bit closer. We'll start with the graticule,
which is an internal , non-illuminated, 6
by IO-division grid . Because of its size,
it's not something we would want to work
with on a test bench, but we'd be willing
to put up with it in the field . A non
illuminated graticule is an advantage be
cause it helps reduce battery drain.

We'll move on to the vertical amplifier,
which has a I-megohm input impedance
and a 30-pF input capacitance. The verti
cal deflection factor is controlled by the
VOLTS/DIY that is arranged in a 1-2-5 se
quence (from 5 millivolts to 100 volts-per
division). When the VAR is in -its detent
(C AL) position, the 221 is accurate to with
in 3 percent. When that control is moved
off its detent position, it can continuously
increase the vertical deflection factor by at
least 3:1 on every scale . The maximum
safe input voltage is 600 volts peak-to
peak AC or 600 volts DC + peak AC.

The horizontal deflection system can
be used with the internal sweep generator
or an external voltage input. The sweep
generator's SEC/DIY control is arranged in
a 1-2-5 sequence from 200 milliseconds to
one microsecond-per-division. The VAR

can be used to continuously decrease the
sweep rate by a factor of about 2.5 . Also ,
the HO RIZ-MAG can be used to increase the
sweep rate by a factor of ten .

When the horizontal deflection system
is used to measure an external voltage,
you have a choice of two deflection fac
tors : I volt-per-divisi on or 0.1 volts-per
division (when the HO RIZ-M AG switch is
in its lOx position). The bandwidth of the
horizontal amplifier is 500 kHz, its input
resistance is 500 kilohm s, and its input
capacitance is 30 pF. The same jack that is
used for an external trigger input is used
for a horizontal voltage input.

Aside from its battery operation, one
feature of the 221 that makes it very porta
ble is that it will operate over a large line-

voltage range. Its AC range is from 90 to
250 volts (48 to 62 Hz). Its DC range is
from 80 to 250 volts.

Now that we' ve discussed the scope,
we can talk about the documentation that
comes with it . Two manuals were sup
plied with our unit: a service instruction
manu al and an operator 's instru ction
manual. The operator 's manual is a small
spiral-bound book that gives a quick over
view of the 22/ , its cont rols, and some
basic test setups and procedures. The ser
vice manual is a much larger book. As we
have come to expect from Tektronix, it is
loaded with information includ ing an
overview of the scope, information on
preventive and correcti ve maintenance , a

R-2000
SSB, CW, AM, FM, digital
VFO's, 10 memories, memory/
band scan, optional 118-
174 MHz coverage ...
The R-2000 is an innovative all-mode
SSB, CW, AM, FM receiver that covers
150 kHz -30 MHz. with an optional
VC-I0 VHF converter unit to provide
coverage of the 118-174 MHz
frequency range.

R-2000 FEATURES:
• Co ve rs 15 0 kHz - 30 MHz in 3 0 ba nd s . UP/

DO WN band switc hes. VFO's tu n e ac ross 15 0
kH z - 30 MH z.

• All mode : US B. LS B. CWoAM. FM.
• Digi tal VFO ·s. 5 0- Hz. 5 0 0- Hz or 5 -k Hz s teps .

F. LO CK s w itc h .
• Ten m em o ries s to re fre que ncy. band . a nd

m od e d ata . Each m emorv ma v b e tu ned as
a VFO. Ortg ina l m em o ry-freq u ency m a y b e
re ca lle d .

• Lithiu m ba tt. memo ry b a ck-u p . (E st. 5 yrHfc).
• Mern orv scan. Scans a ll or se lecte d m ern ortr-s .
• Progr ammable band scan. Scans withi n pro 

gra mmed b a ndwid th .
• Fl uoresc en t tu b e di g ita l d isp la y of frequ ency

(I OO Hz res ol u tio n) o r tim e . DIM s w itc h.
• Du a l 24-h o u r qu artz cloc ks. wit h t im er.
• Three bu ilt-in IF filt e rs w ith NAR ROW/W IDE

selecto r s w itc h. (CW filt e r o p tio nal.)
• S qu elc h circ u it . a ll mod e . bu ilt -in .
• No ise bl a n ke r bu ilt -in .
• To n e co n tro l.
• Large fro n t m ou n ted speaker.
• RF ste p at tenuat o r. (0 -10 -20 -30 dB .)
• AGC switc h . (S low- F'as t .l
• "S ' met er. wit h S INP O 'S' scale.
• High a n d lo w im p e da n ce a n te n na te rm ina ls .
• 10011201220 /240 VAC. o r 13 .8 VDC (Op tio n)

o pera tio n.
• RECORD o u tput jack
• T im er REMOTE ou tp u t (no t for AC powe r)
• " Beepe r~

• Ca r ry ing h and le .

detailed circuit desc ription, calibration
procedures, troubleshooting aids , com
plete elec trica l- and mechan ical-part s
lists, and complete schematics and parts
placement illustration s.

All in all, we liked the 221. As with
most of what we see, there are some
things we'd like to change. For example,
we'd like to see a front-panel power in
dicator to reduce the chance of leaving the
scope 's power on, and we'd like to see the
tilt-bail double as a carry ing handle. But
we have no com plaints about how the 221
operates . If you need a lightweight ,
small-sized, battery-operated scope , and
the $1775 price doesn 't scare you off, then
the 22/ might be just for you. R-E

R-600 Ge ne ra l coverage rece ive r . 15 0
k Hz -30 MHz ' d igita l di splay ' 2 IF filters
• PLL UP co nve rs io n . n oi s e bl a nk er. RF
a u e nu a tor e fro nt speaker ' 100 -24 0 VAC
(Op tio na l 13 .8 VDC).

Optional accessori e s :
• VC-1O 118 -17 4 MHz co nve rter.
• HS -4. HS -5 . HS -6 . HS -7 h ea d p h ones.
• DCK-l DC ca b le ki t.
• YG-455C 500-Hz CW filt e r.
• HC -1OWorld d igita l quartz clock.
• AL-2 S u rge S h unt

KENWOOD
TRIO -KENWOOD CO MMUNICATIONS
111 1 Wes t Walnut/Compto n. CA 90220
Telephone: (2131 63 9-9 000
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NTS Electronics

-/7/1

NTS Intronic Tra ining is a carefully developed
and te ste d learning system providing a tho

ro ugh intergrat ion of advanced electronic
hardware with modern lesson texts. The

rel at ion sh ip between theory and practical
app lications is made clear through the

hands-on experience of building and
assembling kits of state-of-the-art

equ ipment. Courses include a wide
var iety of test instruments, both digital

and analog, as well as other units
not shown here. And, depending on

th e 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
indust r ial skills for over

78 years-a record
that has no equal.

HERO 1 is included in tw o
courses, one basic and on e
advanced. You 'll cover
principles of indust r ial
electron ics . microprocessor
troubleshoot ing, fundamen
tals of mechanics, and roboti c
appl ications in industry.
You'll learn analog and digi tal
skills, radio control, fluidic,
pneu matic and servo- mecha nisms,
as well as computer interf ac ing
and robotic programming .
HERO 1, complete wi th ar m,
gripper and speech synthesis
board, is a fully self -co ntained
electro-mechanical rob ot- t he
featured unit in the most
exc it ing training progra ms
ever offered in home study. [

{

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS ~flTADrU CTM home

training. Courses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to
earth practical.
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Sim ulated TV Reception

3 .

NATIONAL TECHNICAL SCHOOLS Dept. 206-123
4000 South Figueroa Street. Los Angeles, CA 90037

Please send FREE co lor catalog on course checked below:

d Robotics 0 Computer Electronics
o Digital Electronics 0 Video Technology
o Auto Mechanics 0 Home Appl iances

o Air Conditioning /Solar Heating

Nam e Age _

Apt. City _

Add ress _

Sta te Zip _

o Check if interested in G.!. information.
o Check if interested ONLY in classroom training in Los AngelesL J

1.

2 .

NO SALESMAN WILL CALLNO OBLIGATION

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa si .. Los Ange les, CA 90037

3 . NTS Microprocessor Trainer is included in our Industrial and
Microprocessor Technology Course. It is a portable unit, contained in
a convenient high-impact carrying case. Hardwarel Use the,mall-in card or 1/11 out and mall the coupon. Indicate the lield ot your cbotce.

Firmw are includes Monitor Operating System- (One, only please.) FREE lull co lor cata log w/ll be sent to you by return mall.

~---------------------------------------~Expandable User Memory-User Experimental On-
Board Section -Breakpoint Editor-S ingle Step Trace
Cassette 1/0.

1. Advanced "Z Chassis" NTS/HEATH "Smart Set"
with computer space command remote control and
space phone. Originate or receive telephone calls
through th is 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.

2 . NTS/HEATH HN89A Microcom
puter is incl uded in two programs.
This famous and re liable 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 have made
these programs increasingly significant . The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills.

"NATIONAL
nll;TECHNICAL
LU;I SCHOOLS

Train •Ing .
FIRST WITH TOMORROW'S
TECHNOLOGY
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NEW IDEAS
Sound-activated AC switch

FIG.1

A<.

L04.D

1<3
\MEG

B.Jl. RI
~ PKI'( Ik

::

W HILE LOOKI NG THROUGH SEVERAL REF

erence books and periodicals for various
switching methods, I not only found very
little concerning sound-activated switch
es in genera l , but there was almost a com
plete absence of sound-activated switches
that would directly switch an AC load.
Switching on such a load is a fairly easy
problem that cou ld be handled by a (me
chanical) relay system. But I' ve found
that it's just as easy to put together an
inexpens ive , re lia ble, non-mechani cal
sound-activated AC switch.

The circu it, shown in Fig. I , uses a 741
op-amp operating as an inverting ampli
fier. It amplifi es the voltage produced by
an 8-ohm speaker. That speaker is used
here to detect any sounds . The feedback
resistor, R3, a I-megohm potentiometer
can be used to vary the gain of the ampli
fier:'-it dete rmines the sensitivity of the
circ uit.

When S I is closed in the (S ET position)
and a sound is applied to the speaker, the
silicon-controlled rectifier (SCR I) is tum-

ed on. It will remain in conduction until
the anode voltage is removed by opening
S l- putt ing it in its RESET position .
(Once an SCR is turned on , the gate or
trigger has no control over the circuit. ) As
long as the SCR condu cts , the Triac , TRI ,
will remain on and supply voltage to the
load .

The ratings of the components shown
in the schematic should be sufficient for
most household uses, but you can change
them if you want to control a larger load .
The unit should be mounted in a case for
safety, and a standard AC socket should be
mounted in the front panel.

The circ uit in Fig. I is fairly simple and
it can be adapted for any number of uses.
You can try a lowpass or highpass filter
system at the input of the op-amp so that
the switch will respond only to certain
fre que nc ies-a whi stl e , perh ap s . The
best thing about this circuit is that it can
help you to understand better how to use
the Triac and SCR in contro l applica
tions.- leffery N. Krumm

NEW IDEAS

This co lumn is devoted to new ideas, cir
cuits , device applications, construction tech
niques, helpful hints, etc .
. All published entries , upon publica tion, will
earn $25. In addition, Panavise will donate
their model 333-The Rapid Assembly Circuit
Board Holder, having a retail price of$39.95. It
features an eight-position rotating adjustment,
inde xing at 45-degree increments, and si x
positive lock posit ions in the vertica l plan e,
giving you a full ten-inch height adjustment for
comfortable working .

I agree to the abo ve terms, and grant
Radio-Electron ics Magazine the right to
publ ish my idea and to sub sequ ently re
publish my idea in collect ions or compilations
of reprints of similar artic les . I dec lare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also dec lare that this material has
not been previously publish ed.

Title of Idea

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

200 Park Ave. South,
New York, NY 10003
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TIMEBASE(l 590 ONLY)
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CALIBRATED
DELAYED SWEEP
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INPUT CHANNELS
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NEW PRODUCTS
For more details use the free

information card inside the back cover
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CHORD COMPUTER, is palm-sized, and will
help musicians to understand both music and
keyboards. Selecting a chord letter instructs
the Chord Computer's 31-key piano-key-

CIRCLE 111 ON FREE INFORMATION CARD

board LCD to display which notes are to be
played for the selected chord . Pressing an
other button allows for sharp, flat , major,
minor, augmented, diminished, 6th, 7th, or
9th chords-including inversions . The Chord
Computer can also display complete scales
for all keys and can transpose them at the
touch of a button . It runs off a single 9-volt
battery (not inc luded) and is availab le as
sembled and tested for $59.95 (plus $2.50
postage/hand ling).-PAIA Electronics,
1020 W. Wilshire Blvd., Oklahoma City, OK
73116.

BENCH·TOP REPAIR SYSTEM, the
PRC-151, is a comp letely self-contained sys
tem for any rework, repair, or modification of
printed-circuit boards. It can perform the fol
lowing repair operations: temperature-con
trolled desoldering (removal of components);
milling, drilling , and grinding for general PC
board repair; removal of conformal coatings,
high-strength reflow soldering ; thermal wire

CIRCLE 112 ON FREE INFORMATION CARD

stripping, and resistance heating capacity.
The PRC-151 incorporates zero-power

switching so that the complete system is safe
for working on sensitive boards and compo
nents. It comes complete with a new power
source featuring Thermo-Drive heat control, a
"no clog" dual-path solder extractor, a preci
sion miniature machining unit with deluxe tool
set, a pad and track selector pack, a deluxe
so ldering iron, resistance tweezer, the rmal
wire stripper, probe for conforma l coatings , a
soldering-iron stand with wet and dry cleaning
facilities, and a lead measuring and forming
tool , cleaning brushes and experimental tip
kit, and a universal power cord.

The manufacturer's suggested price for the
PRC-151 is $1175.00. Systems are available
from all authorized Pace distributors. For in
formation on your local Pace distributor, con
tact Pace, Incorporated (301) 490-9860 .
Pace Incorporated, 9893 Brewers Court,
Laurel, MD 20707 .

AMPLIFIER, model DDX410, is a MOSFET
stereo amplifier, producing 205 watts per
channel continuous power, at its rated distor
tion, at any impedance from 2 ohms up to 8
ohms and in excess of 500 watts at 8 ohms in

<;;) I~- - .. . -- _.
- - !. ~
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bridged mono mode. Full power is produced
at any line voltage from less than 95 volts to
over 135volts.The slew rate is high, distort ion
rate low, and the unit weighs only 16 pounds
with dimensions of 5 x 13~ x 8~ inches .
The model DDX410 is priced at $449.00.
Soundcraftsman, 2200 So. Ritchey, Santa
Ana, CA 92705 .

COMPACT DISC PLAYER, mode l XL-V1,
features soft-touch controls and a multi-pur
pose digital display. It also incorporates an
error-correction code to correct for dropouts
or reading errors by means of interpolation.
The frequency response is 5 Hz to 20 kHz, and
it can play up to 75 minutes per compact disc.
Random-track selection allows users to pro
gram up to 15 tracks for play in any order
selected. A C L EA R button makes it easy to
change or cancel programmed tracks, while a
CA LL button lets the user conf irm the entered
selections .

Other operations include pause, memory
stop, analog location indicator (an LED dis
play of approximate time elapsed since play
began), headphone output with volume con-
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trol, and both fixed and variable line outputs.
The model XL-V1 is priced at $1000.00.
JVC Company of America, 41 Slater Drive,
Elmwood Park, NJ 07407.

CORDLESS TELEPHONE, the Freedom
Phone 350, can be used up to 500 feet from
its control unit, and there is no external hand
set antenna to get in the way. It can dial up to
10 phone numbers automatically from its
memory : By pushing just two buttons, any
important number--emergency, office, doc
tor, or dentist, etc., can be dialed. The num
bers can easily be changed by reprogram
ming the handset's touch-button pad.

The Freedom Phone 350 is designed so
that it can be either a wall or a table phone;
when not in use, the handset fits into the
control unit, which is designed to be compati
ble with standard phone company wall /
bracket jacks. A light on the handset indicates
when the batteries need to be recharged.
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Also featured is automatic redialing of busy
or unanswered numbers, and there is a spe
cial two-position volume control that allows
the user to select louder than normal volume,
as well as a "mute position" to disconnect the

continued on page 44
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Snt&W8PH S&UPH
New for our readers....A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC-20,

Apple II, and other personal computer systems.

Radia
Eleclranics
------ - ------ ------ - --~----------------------------.•••••••••

VIC-20COMMODORE
o PIPES by Creative Software
... List $39.95. Our price ...
$34.00. Connect a pipeline
from the water supply tank to
every house. Watch out for
leaks. Use as little pipe as

~~~~r possible. 5 skill levels. (Com-
.. - modore VIC-20 cartridge )

APPLE
o MINER 2049 by MicroLab
... List $39.95. Our price ...
$34.00. Chase into a Ura
nium mine thru 10 levels of
traps and capture Yukon
Yohan. Scale ladders, jump
from moving platforms, and
win-if you can. (Apple II,
48k, disc)

o SUBMARINE COM
MANDER by Thorn EMI ... List

~,;.;.;.....,.;.t,...::11 $49.95. Our price ... $43.00. A
submarine patrol simulator to
hunt and destroy enemy ships .
9 skill levels. Plug-in cartridge.
(Atari Cartridge 400 /800)

ATARI

o SHAMUS by Human En-
gineered Software List
$39.94. Our price $34.00.
Only you can stop the Shad
ow's mad reign of terror. Two
levels with 20 rooms each. A
joystick challenge. (Com
modore VIC-20 cartridge)

o HOUSEHOLD FINANCE
by Creative Software ... List

..••~ $17.95. Our price ... $15.00.
l'" Home utility program records

and analyzes your monthly in-
=!~~-I come, expenses and budqet in

16 categories . (Commodore
VIC-20 tape cassette)

o HOME OFFICE by Creative
Software ... List $29.95. Our
price ... $25.00. Combines
VICPRO, a flexible and effi
cient word processor with
VICDATAa powerful and so-
phisticated information storage • __••
and retrieval system. (Com
modore VIC-20, cassette tape,
8k additional memory required)

o RENDEZVOUS by Edu
ware ... List $39.95. Our price
... $34.00. In four phases, sim
ulates an actual space-shuttle
flight from Earth Liftoff through
Orbita l Rendezvous and Ap
proach to Alignm ent Docking
with a space station. Hi-rez
graphics (Apple II. disc)

o MASTERTYPE by Lighting
Software ... List $39.95. Our
price ... $34.00. A typing in
struction system in an exciting
hi-res game format. Learn to
type while battling waves of
attacking enemy words . (Apple
II, 48k/64k, disc)

o THE GRAPH ICS MAGI
CIAN by Penguin Software ...
List $59.95. Our price ...
$53.00. Make your own ani
mated graphics. Handles up to
32 independent objects.
Stores hundreds of color pic
tures. (Apple II, 48k, disc)

APPLE

o SAT WORD ATTACK
SKILLS by Eduware ... List
$49.00. Our price ... $43.00. A
tutorial for master ing vocabu
lary, decipherin g new or
unfamilia r words, and taking
tests . (Apple II, disc)

o PRISO~ER2 by Interactive
Fantasies ... List $32.95. Our
price ... $28.00. Escape is
hardly possib le. The island
keeps you under surveillance.
Just try and get out! (Apple II,
48k, disc)
o PRISONER2 by Interac
tive Fantasies ... List $39.95.
Our price ... $34.00. (Atari
disc)

o THE MASK OF THE SUN
by Ultrasoft Inc ... List $39.95.
Our price ... $34.00. An ani
mated adventure through a
series of hi-res screens. An
ultimate adventure challenge.
(Apple II, 48k, disc)

PCTUTDi~

o MICROrrERMINAL by
Microcom ... List $94.95 . Our
price ... $83.00. Allows ac
cess to remote mainframes
and minis, information data
banks, and other personal
computers. (IBM P C, disc)

o FLIGHT SIMULATOR by Mi
crosoft ... List $49.95. Our price
... $43.00. Highly accurate sim
ulation of flight in a single-engine
aircraft. Working instruments.
Out the window graphics. Real
time flight conditions. (IBM P C,
64k, color graphics, disc)

MICROCOM

J.i;
~n r
lIlt

o PC TUTOR by Comprehen
sive Software ... List $79.95.
Our price ... $69.00. Interactive
program teaches you how to
use your IBM Personal Com
puter, including hardware and
software. (IBM P C, 64k, disc)

o DEADLINE by In
focom ... List $49.95 .
Our price ... $43.00. A
locked door. A dead
man . You have 12
hours to solve the mys
tery. One false move,
and the killer strikes
agai n. (IBM P C, 48k,
disc)

o ALGEBRA, Vol. 1 by Edu- , ._~~-"",
ware ... List $39.95. Our price ~

... $34.00. A first year algebra • ~
tutorial covering definitions,
number line operations, sets,
etc. (IBM P C, 48k, color
grpah ics, disc)

o EASYWRITER II by In-
formation Unli mited List
$350.00. Our price .
$300.00. Turns your com
puter into a word
processor. You see every
thing on the screen. There
are no imbedd ed com
mands. (IBM P C, disc)

IBM PC

Radio-Electronics Software Store

200 Park Avenue South

New York, NY 10003
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Address _

Name _

Sales Tax (NY State Residents Must Include) . .. . . _

Number of items ordered D
Total Price of Software $, _

•••••••••
City Stale ZIP .•

Shipping ($2.00 per item) . . . . . . . . . . . . . . . . . . . . . . . •

TOTAL ENCLOSED (Sorry, No COD's) $ SORRY - NOCREDIT CARD ORCODORDERS •L I
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NEW PRODUCTS

continued from page 40
«.

microphone when conversing with another
person in the room.

The Freedom Phone 350 is priced at
$159 .95.-Electra Company, 300 East
County Line Road, Cumberland, IN 46229.

SATELLITE RECEIVER, the System 7XL,
has the performance and operation of the
earlier System TAR receiver, with the excep
tion of stereo and a standard remote control.
The new unit features detent tuning, a signal-
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strength meter, built - in mo du lator,
weatherproof downconverter, 125 feet cable,
fixed and variable audio, and operational re
mote-control capability. It is priced at
$850.00.-Lowrance Electronics, 12000 E.
Skelly Drive, Tulsa, OK 74128.

RECORDER, is a r\Jodified, all solid-state
Panasonic Slimline AD/DC type designed to
provide seven hours of recording and play
back on each side of the cassette for a total of
14 hours. Built-in features include voice-level
control and digital counter; a TDK DC 180
cassette is furnished. The unit is priced at
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$159.00 plus $4.00 shipping and handling.
Also available is the AMC 10-hour model

with the same features priced at $95.00 plus
$4.00 shipping and handling.

Accessories include a phone recording
adapter that, when connected to the user's
phone and the recorder automatically starts
the recording when the phone is lifted and
stops when it is hung up; and a VOX (voice
activated control switch) that has adjustable
sensitivity-voices or other sounds activate
the recorder. The recording adapter is priced
at $24.50, the VOX at $24.95, with a $1.50
shipping and handling charge for each.
AMC Sales, Box 928, Downey, CA 902~1 .

EXTRA BASS BOOS'TER, is an amplifier/
woofer combination designed for mobile hi-fi

systems that may not have room for an exten
sive speaker system and equalizers to ampli
fy low-frequency response . The amplifier
delivers a maximum of 25 watts of low-fre
quency power, and four frequency switches
allow the user to select the most effective
cutoff point between bass and treble.

It is easy to install, and the instructions are
printed on the box. The electron ic control
panel is small enough to fit almost anywhere

CIRCLE 118 ON FREE INFORMATION CARD

under the dash, and the speaker setup may
go under a seat or on the rear panel. The
Extra Bass Booster is priced at $95.50.- Tei
Electronics, 570 West 18th Street, Hialeah,
FL 33010.

MULTI-FUNCTION COUNTER, model
WD-755, is capable of frequency, period, to
talize, ratio, and time-interval measurements.
It is a combination of CMOS, TTL, low-power
Schottky, and LSI technology. Features in
clude an 8-digit LED display with leading
zeroes blanked , automatic input -trigge ring
leve l, switchable attenuator, selectable

• Verifies contact resistan ce,
measures resistance in so lder,
wire wrapped, relay , press
fit and IDC connections

• Find s op ens and shorts in
circuit boa rds

Call or write :

t!fi1Oi&tee7WnieCompanlj 1 01

12460 Gladstone Ave., P.O. Box 4336, Sylmar, CA 91342-0336
Pho ne (213) 365-9661 (Effective January 7,1984 (818) 365-9661)

CIRCLE 78 ON FREE INFORMATION CARD

~ Vector .
Milliohm Probe

P210
Measures Resistances $69.50

t"~""--down to 1 Milliohm!
USE IN ELECTRICAL AN D

"-=--==:l ELECTRON IC CI RC U ITRY

CIRCLE 37 ON FREE INFORMATION CARD
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If it'S ECC,it fits.
And it works.

library
lacem ntsemi's.

ECG212l
Sug".'ted Price $3.25

ECGSemiconductors
Master Replacement Guide
• Entertainment • Industrial • Commercial
• Equipment Maintenance and Repair

Sylvania Electronic Components

Herestheone guide thathasit all-the new ECG3 Master Guide. Its 545 pages,
packed with over 3000 ECG semiconductors thatreplace over 200,000 industry

numbers.Andourreplacements meetorexceed thespecs oftheoriginal parts.
Soif it's ECG, you cancount onit tofitandwork.

Reduce equipment downtime andsave yourself endless hours ofparts
hunting. For everything from analog amplifiers tozener diodes, gowith

replacement semiconductors from ECG. Getyour new ECG Master
Guide andour"Counterpoints" product updates from your nearest

distributor. For his name andnumber, call 1-800:225-8326 toll-free
(in Massachusetts, dial 1-617-890-6107). Orjustsend $3.25 for

your ECG Master Guide toPhilips ECG, Inc., Dept. RE,
70Empire Drive, West Seneca, NY 14224.

PhilipsECG
A North American PhJ1ips Company

CIRCLE 70 ON FREE INFORMATION CARD
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meta l chassis to reduce EMI/RFI. The sug
gested retail price of the model WD-755 is

CIRCLE 120 ON FREE INFORMATION CARD

CIRCLE 121 ON FREE INFORMATION CARD

search, pushbutton station selection, and a
digital time display. The tape deck includes
motorized cassette loading and power-off
eject, which automatica lly ejects a playing
cassette when the system is turned off. The
Sacramento is p riced at $399.95 .
Blaupunkt Division, Robert Bosch Sales
Corporation, 2800 South 25th Ave., Broad
view, IL 60153. R-E

CIRCLE 122 ON FREE INFORMATION CARD

The MX 7000 computer-contro lled key
board allows the user to program up to 20
channels without a need for crystals . Special
features include search, clock, dualscan, and
scan or search delay. The unit is supplied with
a telescoping antenna, mobi le mou nti ng
bracket, and an AC adaptor/charger. It is
priced at $599.00 .-Regency Electronics,
Inc ., 7707 Reco rds St., Indianapo lis, IN
56226.

SOUND SYSTEM, The Sacramento, fea
tures an AM/FM stereo radio with ARI ca
pabilities and an auto-reversestereo cassette
deck. It has a two-channel integral amplifier
with seven watts of output per channel, and
also includes a low-level output jack for op
tional attachment of a high-power amplifier.
Other features are electronic station-signa l

--------...

~.-- ~ = [ U~· . ,.e _" ) "r '
, '.- .:. I fJ2'1; • r
, _ II ..... _ ... . ... • ,

=- ~ ~ ~ ":::' - ~ ....-.

adjustab le sensitivity capacity, and preamp
lines in with three-pos ition variable imped
ance (100mV,500mV, 3V) through RCAjacks
(high/low impedance) .

The suggested retail price of each model is
$199 .95.·-Metrosound, 10615 Vanowne
Street, North Hollywood, CA 91605.

MOBILE SCANNER, model MX 7000, has
30 programmable channels with range up to
1.25GHz. In addition, it offers CB, VHF, and
UHF TV audio, FM broadcast, all aircraft
bands (civil and military), 800MHz communi
cations, cellular telephone, and, when con
nected to a printer or CRT, satellite weather
pictures.

12 83B

TOTAL ENCLOSED _

$299.00.- VIZ Mfg . Co., 355 E. Price Street,
Philadelphia, PA 19144.

EQUALIZER/AMPLIFIERS, model EQ-355
and model EQ-370 (shown) join the origina l
EQ-360 electronic pushbutton models that
were introduced a year ago.

The model EQ-355 is a five-band equal
izer/amp lifier. It offers 36W + 36W, RMS,
along with five electron ic-pushbutton equal
izer contro ls, 10 LED power readout, preamp
line with RCA jacks (high/low impedance),
common and floating ground capability, fader
balance front or rear, and IC power circuitry.

The model EQ-370 is a seven-band equal
izer/amplifier with built-in DNR and is sup
p lied complete w it h in-dash mou nti ng
trimp late. Pushbuttons provide 12 dB of boost
and cut indicated by floating digital readouts,

Address _

I
I
I
I
I
I
I
I
I

CI~ :te. . 7:' ..I

Name _

Sales Tax (NY State Residents only )

ShiPPing and Handhng
( 75~· 1 or 2 books 30.: each add l book )

ELECTRONIC TEC HNOLOGY TODAY INC.
P.O. Box 240. Massapeq ua Park. NY 11762

Number of boo ks orderedD
Total P'I'ICC of Books

I

lowpass filter, pushbutton reset switch, and
rear-panel BNC clock input/output connector.
All critical circuits are enclosed in shielded
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DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION
Select the precise voltage you want:
5V or 13V, adjus table ± 1YN at each
range. Output is laboratory quality.
Rippl e less than 10mV, peak to peak.
Regulation better than 0.1 %.
HERE'S REAL POWER
Up to 7.5 amp. at each voltage -

plenty for computer circuits , PA
systems, mobil e transmitt ers, autos ,
boats, planes.

HERE'S REAL CONVENIENCE
Front panel controls for instant
vol tage adjustment and precise fin e
adj ustment to within 0.1V. Two 3-digit
LED displays permit co ntinuous

moni toring of both voltage and
current during use. Curre nt limit ing
contro l with instant pushbutton reset.

The WP-709 is like two precision
power supplies for a price less than
you might pay for one- PLUS two
digital DC voltmete rs.

VIZ Supplyst ™
power supplies with digital displays of voltage and current

Full y regulated, adjustable current limit ing power sup
pli es, PLUS two built-in digital DC vo ltmete rs in a single
quality unit. Dig itally mon itor output vo ltage or current,
or two exte rnal voltages.

-
WP-706 $341.00

Single outpu t
0-25V DC.0-4A.

WP-708 $489.00
Trip le output Two 0-20V DC, 0-2A.

One 5VDC, 0-4A.

WP-705 $325.00
Single outp ut

0-50VDC. 0-2A.

WP-707 $423.00
Dual output

Two Q-25VDC. 0-2A.

VIZ DC power supplies
Fully regul ated, continuously adjustable vo ltage

outputs wi th short circ uit protecti on.
Analog meters and overload indicators.

Single WP-703A SingleWP-704A
0-20VDC. 0-500mA $119.00 0-40VDC. 0-250mA $125.95

,---- ---- VIZ RELIABILITY ----------,

VIZ is a 50 year-o ld company. Our instrum ents are
fully warranted , parts and labor, for a year.

All items tested to NBS standards. We offe r serv ice and parts
availabi lity for a minimum of ten years . Over 15 repa ir depots in U.S.A.

Want fu ll technical detai ls and a demonstration? Call toll -free. 1-800-523-3696, for the VIZ dist ributor nearest 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, PA19144

CIRCLE91 ON FREE INFORMATION CARD



IF YOU OWN A VIDEOCASSErrE RECORDER

(VCR) then you are no doubt familiar
with the problems of making high-quality
recordings. No matter how hard you try.
you end up with washed out colors, glar
ing reds. and other assorted problems. It
gets even worse when you record from
one tape to another. But those problems
can be remedied easily and inexpensively
with the video color processor we'll de
scribe here. You'll find that tapes with
their color properly restored, their video
noise reduced, and with the look of pro
fessional editing will be much more en
joyable to viewthan those you're probably
looking at now. And not only that-you
can actually save money using the pro
cessor by using less tape. That's because
you can use slower recording speeds and
still obtain acceptable results.

While the color processor can be used
for several applications. it's perhaps most
useful when recording from one tape to
another. Youcan correct some of the first
tape's color distortion and insert fades-to-
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The following are available from Video
Control , 3314 H Street, Vancouver, WA
98663 (1-206-693-3834): Comp lete kit
including PC board , wall transformer,
case, and all parts for $139.00. Drilled
and plated circuit board $28.50. Power
adapte r (wa l l transformer ) $10.00.
Please add $3.50 for postage and han
dling; WAresiden ts add state and local
taxes as app li cable. All ow four (4)
weeks for delivery.

C7, C18, C41 , C42-Q.1 f.lF, so volts, ce-
ramic disc

C8-68 pF, SO volts, ceramic disc
C9--100 pF, SO volts, ceramic disc
C12, C20 through C24, C26, C29, C30,

C32, C3S through C38-.0S f.lF, so
volts, ceramic disc

C13---G80 pF, 50 volts, ceramic disc
C14-.01 f.lF, SO volts, mylar
C1S, C31-130 pF, so volts, ceramic disc
C1~.001 f.lF, SO volts, ceramic disc
C19--10 pF, SO volts, ceramic disc
C25-S6 pF, SO volts, ceramic disc
C27, C28-180 pF, SO volts, ceramic disc
C33-220 pF, SO volts, ceramic disc
C34, C43-100 f.lF, 10 volts, electrolytic
C39--470 f.lF, 3S volts, electrolytic
Semiconductors
IC1-7808 8-volt positive regulator
01 -0S, 08, 09, 011, 012, 016 -019,

021- 023, 02S, 027, 028 , 032, 033,
03S - 039--2N3904

06,07,010, 013 -01S, 020, 024, 026,
029 - 031, 034-2N3906

01- 09, 011-1N914 or 1N4148 diode
01Q-1N4004
LE01- LE04-red LEO's
J1, J2-RCA-type phono jack
J3-miniature phone jack
L1-33 f.lH, high-O inductor
S1, S2, S3-SPOT toggle switch
Miscellaneous:-
117-volts AC to 12-volts DC, 300-mA wall
transformer; printed circuit board.

PARTS LIST

All resistors V. watt, 5% unless other-
wise specified.

R1 , R2S, RSS, R89--1 00 ohms
R2, R39--7S ohms B
R3, R9, R32, R71 , R75-1 SO ohms
R4-27,000 ohms
RS, R11 , R36, R48, R101-22,000 ohms
R6, R12, R13, R20, R47, R63, R6S, R73,

R87, R9~1000 ohms
R7, R16, R17, R40, R41 , RS8, RS9, R67,

R68, R72 , R74, R76 , R77, R8S,
R99, R103, R10~70 ohms

R8, R26, R84, R91-1S00 ohms
R10, R19, RS4, R79, R80, R97, R98,

R104-10,000 ohms
R14, R37, R38, R42, R78-220 ohms
R1S, R21 , R29, R34, RS3, R64, R9S,

R10Q-2200 ohms
R18, R94-680 ohms
R22-6800 ohms
R23, R27, R93-4700 ohms
R24, R88-1S,000 ohms
R28 , RS6 , RS7 , R66 , R83 , R92 ,

R102-3300 ohms
R30, R3S, R105-22 ohms
R31 , R82, R8~2,000 ohms, potentiom-

eter, linear taper
R33, R49, R90-47,000 ohms
R43, R62, R107-330 ohms
R44-S6 ohms
R45-1 megohm
R4~S600 ohms
RSQ-7S0 ohms
RS1 , RS2-33,000 ohms
R6Q-S60 ohms
R61-390 ohms
R69--20,000 ohms
R7Q-12,000 ohms
R81-10,000 ohms, potentiometer, linear

taper
Capacitors
C1 , C2, C6, C11-22 f.lF, 10 volts, elec-

trolytic
C3, C40-470 f.lF, 10 volts, electrolytic
C4-S-SS pF trimmer capacitor
CS, C10, C17-22 pF, SO volts, ceramic

disc

volt DC, 300-milliamp output to convert
the line voltage to that level. I f you want to
use the processor for portab le applica
tions, such aswhen using a video camera,
you can power it w i th a l 2-volt battery
pack .

About the circuit
Before we can talk about the circuit of

the color processor, we have to introduce
you to a composite video signal. asshown
in Fig . I . As you can see, it is composed of
two unrel ated signals : luminance and
chrominance . Those signals are pro 
cessed independentl y in the color pro
cessor and are mixed together again
before they are output.

The luminance (or black-and-white)
signal contains the picture (or brightness)
information. The chrominance (color)
signa l contains the hue and saturat ion in
formation. It is used to modulate a subcar
ri er fre quency of 3.58 MHz. Tha t
subcarrier is then used to amplitude mod
ulate the video carr ier.

Also contained in the chrominance sig
nal is a colorburst that is sent to synchro
nize the receiver's color circuits with the
color that is being transmitted. The color
burst is sent during the horizontal blank-

t);

\

\

CHROMINANCE
SUBCARRI ER

COLORBURST

HORIZONTAL
SYNC

FIG. 1-A COMPOSITE COLOR-VIDEO SIGNAL
contains lum inance and chrominance informa
tion as well as horizontal sync pulses.

in g interval (when the elec tro n beam
snaps back across the screen). It can be
thought of asa reference for int erpretation
of the color in form ation.

We should take a cl oser look at the
information contained in the chromi nance
signal: the hue and saturat ion. The hue is
commonly called color, whi le saturation
has to do with how pure a given hue is
(how much white it contains). The hue
that your set di splays is determined by the
phase relat ionshi p between the color sub
carrier and the colorb urst. The color pro
cessor's T INT contro l lets you adj ust that
phase and thus the hue. The saturation is
determined by the amplitude of the chro
min ance carr ier. That can be adj usted by
the LEVEL contro l.

A bl ock diagram of the color processor
is shown in Fig. 2 and its schemati c is
shown in Fig . 3. Video input enters the
chrominancell uminance separator and is
broken up int o a luminance-and-sync sig 
nal and a chroma-and-burst signal. L et' s

SYNC
AND
BURST
MIXER

SYNC
SHAPER

SYNC

LUMINANCE

SYNC AND
LUMINANCE 1---="':"':-=---+1
SEPARATOR

BACK
PORCH
CLAMP

LUMINANCE
AND SYNC

CHROMINANCE
AND LUMINANCE
SEPARATOR

BURST
AND
CHROMA

INPUT

(f)

a
Z
oa:
f
a
ill
-l
ill

6
o FIG. 2- BLOCK DIAGRAM OF THE COLOR PROCESSOR shows how the lum inance and chromlnance«a: are processed separately.
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FIG. 3-SCHEMATIC OF THE COLOR PROCESSOR. You
marked 1N914.
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Learning e~ectronics
IS no picmc. .

At any level it takes
work and afew

sacrifices. Butwith
~ , CIE,its worth it.
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CIE offers you an Associate
Degree.

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
of the number needed in some cases.

You can also prepare for the
government-administered FCC
(Federal Communications Commis
sion) Radiotelephone License,
General Class. It can be a real mark
in your favor...government-certified
proof of your specific knowledge
and skills.
Today is the day. Send now.

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

may have.
Mail the card or

the coupon or write
CIE (mentioning the
name and date of

this magazine) at:
1776East 17th

Street, Cleveland,
Ohio 44114.

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

tronics course that's right for you.
Learning electronics is a lot

more than memorizing a laundry list
of facts about circuits and transis
tors. Electronics is interesting! It is
based on recent developments in the
industry. It's built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.
Programmed learning.

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

And, beyond theory, some
courses come fully equipped with
electronics gear l the things you see
in technical magazines) to actually
let you perform hundreds of check
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

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

r · · · · - - - - · . · . - - - - - I
RE-74• C IE Cleveland Institute of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114

I•I Print Name _

• Address Apt. _

• City State Zip _

• Age Area Code/Phone No.__ / _

• Check box for G.!.Bill bulletin on Educational Benefits: 0 Veteran 0 Active Duty

• MAIL TODAY!

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

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

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

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

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

Beginner? Intermediate?
Advanced? CIE home study courses
are designed for ambitious people
at all entry levels. People who may
have:
1.No previous electronics knowl
edge, but do have an interest in it;
2. Some basic knowledge or experi
ence in electronics;
3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where you start, then go on from
there to your Diploma, an Associate
Degree if you want it, and career.
Many people can be taught
electronics.

There is no mystery to learning
electronics. At CIE you simply start
with what you know and build on it
to develop the knowledge and tech
niques that make you a specialist.
Thousands of CIE graduates have
learned to master the simple prin
ciples of electronics and operate or
maintain even the most sophisti
cated electronics equipment.
CIE specializes in electronics.

Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron
ics. Nothing else. CIE has the elec-
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Construction
A double-sided printed-c ircuit board is

definitely required for this project so that
stray capacitance is kept to a minimum.
Half-size foil diagrams are shown in Figs.
4 and 5. Figure 6 shows a parts-placement
diagram.

A few construction tips are in order.
When installing parts, it's important that
all parts are inserted in their correct place .
(That may seem too obvious to say, but
double check your work!) Make sure you
watch out for polarity, too, especially with
transistors, diodes, and electrolytic ca
pacitors. It is also important that all leads
be kept as short as possible, because of the

output amplifierQl2, Q13, and then to the
video output J2: From the output of QI3
the total signal is amplified by Q31 and
goes to the meter-drive circuit. The signal
is clamped at Q33 by Q32 (driven by a
timing pulse from the sync separator,
QI5 ). That gives a reference level for am
plifier Q33 . The signal is amplified and
rectified through Q34, which drives the
display circuit made up of Q35 , Q36 ,
Q37 , Q38, and LEDl- LE04.

I- 8 ·1 /8 I NCHES-----------~

FIG. 4-The component side of the processor board is shown half size.

\- 8· 1/8 INCHES----- - --------+1

FIG. 5-THE FOIL SIDE of the board Is shown here half size.

collec tor of QII, both sync and video are
passed . But when the slider is moved
away from QIl, the luminance will be
attenuated.

The back-porch timer synchronizes the
color-proces sing section by gating (Q22
and Q28) the color-sync burst indepen 
dently from the color signal. The chromi
nance subcarrier is amplified by QI9 and
Q20. The color burst is phase shifted by
Q25, C25 , and R73. The TINT control
(part of a variable phase-shift network)
composed of R86, C27, C28, and Q27
gives additional control over the phase
shift . The color burst is then mixed back
with the sync pulses through CIO and R27
and is fed to Q9 . The remainder of the
chrominance subcarrier is amplified by
Q23 and Q24 and then limited by 0 6 and
07 , the FLASH FILTER . After limitin g , the
background-noise gating diodes 0 8 and
0 9, whose bias is controlled by R81, set
an ampl itude that is adjusted to block out
low-level noise . The LEVEL control , R82,
adjusts the amount of color carrier. The
chrominance signal is then mixed back in
with the luminance at the emitter of QII.
The output of the FADE R control feeds the

first see what happens to the luminance
and-sync signal.

The luminance-and-sync signal goes to
both the back-porch timer and the back
porch clamp. (TIle back-porch timer is a
circuit that detects the sync pulse. It tells
both the back-porch clamp and the burst
and-chroma separator when to begin their
action.) From the back-porch clamp, the
signal enters the sync-and-luminance sep
arator. The luminance signal is sent to be
mixed with the processed chroma signal
in the chroma-and-Iuminance mixer. The
sync pulses are properly restored in the
sync shaper and are sent to be mixed with
the processed burst signal in the sync
and-burst mixer.

Now we' ll look at how the burst and
chroma signals are processed. After the
burst-and-chrom a sig na l is separated
from the lumin ance-and-sync signal, they
are sent to the burst-and-chroma separator
(Q22 and Q28). That separator acts like a
switch that is cont rolled by the back 
porch timer. The chroma subcarrier is sent
through the buffer amplifier and then
passe s thro ug h the flash-filter, back
ground-, and level-control sections . The
processed chroma signal is then mixed
with the luminance .

The burst passes through the tint-con 
trol section (phase shifter) and is mixed
with the restored sync pulses in the sync
and-burst mixer.

The output signal from the chroma
and-luminance mixer passes through the
fader and proceeds into the output ampli
fier/mi xer, where it is mixed with the
signal from the sync-and-burst mixer. The
LED PICT URE LEVEL meter monitors the
processed video output from the output
amplifier/mixer.

A look at the circuit
Now that we have an idea of the basic

blocks of the color processor, let's take a
closer look at the circuit. Its schematic is
shown in Fig. 3. The video signal enters at
JI and is buffered by QI. The color subcar
rier, including the colorburst , is separated
from the luminance and sync information
by a filter made up of Ll , C4 and C5. The
luminance and sync are amplified through
Q2 and Q3, and the DC level is restored
by Q4 , which clamps the video at the
back-porch level. The back-porch timer
(made up of Q14, Q15, Q16, Q17, Q18)
generates a pulse during the back porch of
the signal at Q3 . That pulse tells the lumi
nance-and-sync separator and the burst
and-chroma separator when to start their
action.

The sync and luminance are separated
by Q5, Q6 , Q7, and Q8 , and sent to the
luminance-fader circuit and the sync-res
toration circuit. The sync is amplified and
shaped by Q7 and diodes Dl , 0 2, and
DlI , and is then sent to Q9 and QIO,
which feed the top of the FADER control.
The luminance is ampl ified by QIl and is
fed to the other side of the FADER control .
When the slider of R31 moves toward the
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FIG. 6-PARTS-PLACEMENT DIAGRAM. Note that the voltage regulator, IC1,is mounted to the foil with
a nut and bolt.

FIG. 7-A METAL CASE IS NECESSARY to ensure shielding. The potentiometers and phono jacks are
mounted directly to the board without interconnect ing wires .

FIG. 8-0NE POSSIBLE HOOKUP for the color processor is shown here.
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high frequencies involved . Be careful
when you solder. Avoid cold solder joints
and remove any flux residue with alcohol
after soldering . Then you can inspect the
board to make sure that there are no solder
bridges between the traces.

The project should be mounted in a
metal case to ensure shielding. One possi
ble method is shown in Fig. 7 . However,
before you place the cover on the chassis,
you have to ca librate C4. To do that,
you' ll have to hook up the unit as shown in
Fig. 8. Connect the VIDEO IN jack of the
unit to the VID EO OUT jack of VCR I. Con
nect the VIDEO OUT jack of the processor
to the VID EO IN jack of VCR2. (If you do
not have a second VCR, you can use an
enhancer or an -RF modulator.) Connect
the enhancer' s output or the RF output of
VCR2 to the TV 's antenna input. For cal
ibration, the front-pa nel control s of the
processor should be set as follows: Power
switch in O N position , PRO CESS/BYPASS

switch in PRO C ESS position , FAD ER con
trol at 12o'clock (adjust for slight flicker
ing of 100% PICT UR E LEVEL LED), FLAS H

FILTER in OFF position , BA CKGROUND

control fully counter-clockwise , LEVEL

control fully counter-clockwise, and T INT

control at 12 o'clock. After comp leting
the preliminary adjustments, C4 can now
be calibrated. Adjust C4 until colordisap
pears and only a black-and- white picture
is on the TV screen. Now the processor is
properly calibrated . R-E

TV

ENHAN CE R
OR VCR 2

COLOR
PROCESSO R

VCR 1
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EVE N BEFOR E THE FIRST T EL EV ISION SET

was rolling off the production line more
than thirty five years ago , engineers were
hard at work looking for ways to reduce
the parts coun t in the second set. When
LSI (Large Scale Integration) techniques
made it possible to squeeze more than
70,000 transistors into an IC, television
engineers were able to prod uce whole
subsections of TV circuitry on a single
silicon chip. This was, however, all analog
circu itry. Digital electronics was only
used for peripherals such as keyboard
scanning, and bells and whistles such as
time and channel displays.

VLSI (Very Large Scale Integration)
has more than quadru pled the possible
component density on a single chip and
this state-of-the-art IC fabrication tech
nology has resulted in a real breakthrough
in consumer television design . ITT has
inves ted more than two hundred man
years of highly spec ialized and expensive
labor to produce a set of 5 VLSI IC' s
designed to be used as the processing
heart of a digital television set. These new
IC' s are intended to replace more than
300 ,000 transistors and, together with
some support circ uitry, will mean the
elimination of more than 25 lC's in con
ventional television circuits.

Now, digital TV in this case doesn 't
mean digital transmission or reception of
some new type of signal. These IC's are
meant to process the baseband audio and
video signals in the television receiver
- regular analog circuitry will still be
needed to demodulate the off-the-air sig
nals. The IC set works by doin~ AID con-

version, processing the signal digitally,
and then restoring it to analog form for the
picture tube and audio amplifier. If the
IC's were designed to demod ulate the off
the-air signals, then the AID conversion
would have to be performed on signals
with a top end around one gig ahertz,
which is a tricky, expensive business.
Using analog circuitry in the front-end
reduces these frequencies down to a man
ageable size. This was a smart move on
ITT 's part because it vastly simplified the
AID conversion circuitry, reduced the
amount of needed R&D time , and, more
important , kept the cost of the IC set at
man ageab le leve ls-prese ntl y about
$40.00. (Unfortunately, these IC's are not
presently available in low quantities.)

A block diagram of a typical TV re
ceiver using the digital IC' s is shown in
Fig. I. Once the incomin g signal has been
demodulated by the tuner, the composite
video is fed to the VCU (Video Codec
Unit). Figure 2 shows a block diagram of
the VCU. The AID conversio n is the first
step in the VCU. It's done by a flash
converter and it 's here that we see the first
of a series of slick tricks used in the design
of the IC's. The Itt engineers decided
that eight bits of resolution were needed ,
but this can use up a healthy amount of
silicon. This is because a flash converter is
nothing more than a bunch of compara
tors in parallel , each being fed a reference
voltage on one leg and the signal to be
digitized on the other. Now, eight bits of
resolution means that you' ll need 28 , or
256 comparators-and that takes up a lot
of valuable room on the IC substrate. By
using a clever bit of design , the people at
ITT were able to get eight bits of resolu
tion with only seven bits . This is accom
plished by shifting the reference voltages

for all the comparators. This bit of busi
ness is interesting enough to discuss in
some detail.

The reference voltage for the string of
comparators is shifted by an amount equal
to one-half the value of the least signifi
cant bit. To determine whether this shift
will occur or not , the compo site video
signal is sampled once each horizontal
sweep. If this sample is halfway between
two digital levels, then the reference level
during the next horizontal line will be
shifted up. The result will be that for the
present horizontal line , the video signal
will be converted to the lower digital level
and durin g the next horizontal line, the
video signal will be converted to the next
higher digital level. When the digitized
signals are converted back to analog, the
DIA converter undergoes a similar shift in
sync with the AID converter. The human
eye averages these two levels and provides
an intermediate level as seen on the pic
ture screen. This approach is valid since
video information does not change very
rapidly from one line to the next.

The number of bits isn 't the only varia
ble in this, or any other, AID conversion .
Not only do you have to decide how much
you're going to sample, you also have to
decide how often you' re going to sample
it. And this is where we start to see some
of the real benefits of digital processing .
The sampling clock for the AID converter
is phase-locked to the broadcast color
burst frequency. By changing the frequen
cy of the clock , therefore , the system can
accommodate NTSC (3.58 Mhz) or PAL
(4.43 Mhz).

Once the signal is in digital form it is
fed to both the VPU (Video Processing
Unit) and the DPU (Deflectio n Process
ing Uni t.

In the VPU the signal is split into the
luminance (brightness) and the chromi
nance (color) signals. If you look closely
at the block diagram of the VPU shown in
Fig. 3, you' ll recognize most of the stan-



dard sig nal-proces sing stages of a con
ventional TV receiver. In the luminance
path , the signal goes through a chroma
trap and peaking filter to improve the
high-frequ ency response. This results in
enhanced brightness and definition , and
is contro llable by the user in eight steps.
The signa l is passed on to a series of
digital multipliers for the appropriate con
trast setting , and a limiter that watches the

voltage and cl ips the amplitude if the sig
nal gets too strong. The seven-bit digital
lumin ance signal is then fed back to the Y
D/A converte r in the VCU .

In the chrominance channel, the signal
goes through the chroma bandpass filter
for IF compensation. The amplitude of
the signal is controlled by circuitry that
keeps comp aring the signal to an inter
nall y generated reference voltage. By

doing this, the filter is perfectly phase
linear and make s sure that the IF compen
satio n is constantly being corrected . The
circuitry that follows is a digi tal version of
standard video -signal processing. The fil
ter leads to an automatic color-control cir
cuit , a color killer, and a co lor decoder.
This is where things start to get interesting
again. For NTSC and PAL, the blue and
red signals are 90 degrees apart on the
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FIG.1-ALTHOUGH ANALOG SIGNALS are fed in and analog signals come out, all the signal process
ing is done dig itally in this new TV set. Note that the ADC is part of the APU block above.
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FIG. 2-THE VCU performs the analog-ta-digltal conversion of the video signal as well as the digital-to
analog conversion. This IC also processes the video signal into separate R-G-B analog outputs.
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NTSC signals.
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FIG. 4-THE CPU handles the deflection processing and has a unique way of coping with sync signals.

carrier and are amplitude modul ated .
SECAM , however, sends the blue and red
signals separately on alternate hori zontal
sweeps and frequency modulates them on
the carrier. The CCU (Central Control
Unit) tells the color decoder what sort of
TV signal it's looking at and decodes it
into the proper blue and red com ponents .
The circuit that follows this is the com
pensation network for PAL signals . Since
this phase compensation isn't needed for
NTSC signals, the compensation circuit
does double duty by using its delay lines
as a comb filter when the circ uitry is pro
cessing NTSC signals. Because the signal
is in digital form, however, conventional
analog delay lines aren' t used. The VPU
contains some RAM to emulate the delay
by temporarily storing the signal for a
number of clock pulses before passing it
along to the next stage of video process
ing.

Since the red and blue information has
been extracted from the signal, this is the
point in the signal path where it's possible
to check that the processor clock and the
broadcast signal are in phase with each
other. A digital phase-locked loop com-

pares the blue signal in the decoded video
with the red signal in the broadcast color
burst. Any phase difference found there is
going to be proportional to the phase dif
ference between the system clock and the
colo rburst. As in any phase-locked- loop
system, an error voltage is generated. In
this case , the error voltage is in digital
form and is used to adjust the system
clock so that TV sync is checked against
broadcast sync on every horizontal line!
Hue correction is done next by rotating
the de modulation axis, using sine and
cosine values in real time. The sine and
cosine values are provided by the CCU in
response to a user-adjusted front -pane l
H UE control. The corrected chroma sig
nals are multiplied , multiplexed (to cut
down the number of pins needed on the IC
package), and put back on the bus to the
VPU.

In the VCU , the signal is demultiplex
ed and fed to separate R - Y and B - Y
DJA converte rs for restoration to analog
form. These converters are resistive lad
ders of the R-2R type. An analog ROB
matrix is used to convert these color and
luminance signals into conventional ROB

form and they are fed into individual ROB
output amplifiers. One interesting point
here is that the VCU has separate inputs
for teletext featuring their own brightness
and contrast setti ngs. The VCU also
monitors the beam current drawn by the
picture tube . As the tube ages, the current
is adjusted and kept at a constant level.
The effects of picture tube aging are there
fore cut way down and the useful life of
the tube is greatly increased.

Deflection circuits
Thin gs really start to get intriguing

when we take a look at the deflection
circuits. The DPU (Deflection Processor
Unit) is the IC that takes the digitized
video and produces all the sync and tim
ing signals. A block diagram of the DPU
is shown in Fig. 4 . As we single-step our
way through this amazing piece of silicon,
you 'll see why digital video processing
can lead to some truly amazing things .

The first thing the incoming seven-bit
signal sees is a video clamping circuit that
holds the black level to a fixed voltage
during flyback. Since we've already seen
that there are limiters to cut excessive
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FIG.5-THE AUDIO SIGNAL is convert ed into digital form by the ADC. This IC also has provisions for
identifying whethe r the signal is broadcast in mono, stereo, or bi lingu al.

PARAllEL
TO SERIAL
CONVERTER,
MUlTI
P l~XEH

System control
The brains behind the chip set is the

CC U (Ce ntral Contro l Unit). Th is is
basica lly an eight-bit single chip micro
computer-more specifically an 8049 . A
96 x 8 EAROM is onboard and is used to
store preprogrammed TV channels, (up to
30 are possible), preferred user settings
for brightness , volume, etc.; and during
manufacture of the TV set, all the align
ment data can be written in. Every time
the TV is turned on, the alignment data
can be read out to the TV circuitry so
factory-fresh alignment is always avail
able. Component aging is jus t not the
problem it is with conventional analog
circuitry. It will be rare for alignme nt
problems to show up. This arrangeme nt
becomes very important when the set has
to be serviced. The technician will have a
handheld unit with which he can check
settings and make any adjustment to the
data in the EAROM that is indicated . Per
forma nce upgrades could very well be
simply a matter of altering the program in
the EAROM . In theory this could be done
without taking the back of the set off and
should allow such currently impossible
things as a ten-second conversion of the
set from PAL to NTSC or vice versa.

The CCU also handles the TV controls
from either an infra-red remote control or
a front panel keyboard . Up to 32 keys can
be decoded and that should be more than
enough for even the most die-hard knob
twiddler. Several output ports on the CCU
can direct ly drive LED displays and han
dle additional features such as automatic
station search and so on.

wouldn' t take much to produce a sound
system featuring completely digital audio
sig na l pro cessin g . Co nsi der ing th e
quality of current sound transmission in
broadcast television , the use ofthe digital
TV audio subsection for handling FM and
other things seems a natural-but we' ll
have to wait and see .
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(ANAlUG)
AF INPUT II

sync pulses are where they should be), the
broadcast sync signa l triggers the IC to
produce a pulse . When things are non
standard or off-spec, the IC detects this
and generates sync at the appropr iate time
all by itself. Since a fairly narrow window
is used to catch sync , spurious signals
such as those caused by airplanes or elec
tric appliances won' t have any affect on
the picture . This goes a long way toward
keeping the picture rock solid .

The aud io signal
The audio is handled by two IC's- the

ADC (Audio Digital Converter) and the
APU (Audio Proc essor Unit). A block di
agram of the ADC is shown in Fig. 5. The
ADC is basically an AID converter that
takes the audio signal from the tuner and
converts it to a 16-bit digital signal at a 35
kHz conversion rate . The ADC identifies
the signal that indicates whether sound is
being broadcast in mono, stereo , or bi
lingual , and then multiplexes the parallel
audio data into serial form to be passed to
the second IC in the audio section- the
APU.

A block diagram of the APU is shown
in Fig. 6 . The overall block diagram of the
TV receiver in Fig. I shows the APU and
ADC as a single block labelled APU. The
APU has two paralleled , identical sec
tions so to be able to handle either stereo
or mono broadcasts. Processing in the IC
is done in real time and the sequencing is
done by a controlling algorithm in an on
board ROM. This means that changing
the data in the ROM will enab le the IC to
econo micall y handle different stereo stan
dards. A tiny RAM is also onboard to
store user settings such as loudnes s, tone,
and so on. Although ITT doesn' t mention
it in their literature, these two audio IC's
could easily be the heart of a separate
digital audio system compose d of just a
handful of silicon . Since these IC's are
designed to look at analog audio and out
put pulse-width-modulate d signa ls, it

ro~ I
I

Von (ANALOG II) 17 .fl 1 1 I
L--~®---eb--~-_W_-_Q)_----.J

VBB VBB OIGITAl Voo RESET
ANALOG OIGITAl GROUNO OIGITAl
(- 3Vl (-3V)

signal elsewhere in the circuitry, it's im
portant to maintain a really rigid black
level. This lets the incomin g analog video
swing across the full range of the video
AID converter in the VCU. The seven-bit
video signal is fed in parallel to the DPU ,
has the noise filtered out by a digital
lowpass filter, and sync is stripped out by
sepa rate hori zontal - and ver tica l-sy nc
separators. From here on in, things get
fascinating. In theory, since the colorburst
frequency is always in a fixed ratio to
horizontal and vertica l sync, it's possible
to have the IC do some arithmetic and
constantly check sync against colorburst.
What this means is that sync can be de
rived by using some countdown circuitry
that is keyed to the co lorburst frequency.
Remember that the system clock is set to
exactly four times the colorburst and is
checked and corrected on each horizontal
sweep. The clock , then , contains all the
information needed to produce all the
necessary sync information , regardless of
whether or not sync is accurately trans
mitted by the TV station. The ITT system
uses the horizontal sync pulse to tell the
DPU when to expect the sync pulse. The
DPU can , however, tolerate one or two
missing pulses and its stability in noisy
signals is excellent.

By detecting colorburst and constantly
locking the system clock to the broadcast
colorburst frequency, the DPU know s
where and when the sync pulses should
appear. Afte r all, horizontal sync is a
function of the colorburst frequency and
vertical sync is a function of horizontal
sync. It 's just a matter of arithmetic. As a
result, the digital TV set isn 't totally de
penden t on the broadcaster for sync- this
is most definitely something new!

The DPU handles horizontal sync in
two ways- locked and non- locked . If
horizontal sync shows up where it's sup
posed to , the DPU operates in the locked
mode and the broadcast sync pulse trig
gers an internally generated sync pulse
that is passed on to the rest of the process
ing circuitry in the Ie. The correct phase
is guaranteed because the countdown cir
cuitry lets the IC know when to expect the
sync pulse . If the countdown is done and
horizontal sync doesn' t show up, the IC
goes into the non-locked mode and gener
ates horizont al sync all by itse lf. The
switching between locked and non-lock
ed operation is done on each horizontal
line of video. The IC also does a check to
see whether the phase of the horizontal
sync pulse is correc t by compari ng it to
the flyback . If a discrepancy is detected ,
the countdown timer, which is program
mable , is corrected.

Vertical sync operates pretty much the
same way. Horizontal sync is counted
down and the IC knows when to expect
the vertical sync pulse . If it shows up on
time , all well and good-if it doesn' t
show up, the IC genera tes it. Strictly
speaking, all sync pulses are generated by
the IC . If the broadcast is standard, (ie,
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FIG. 6-THE APU handles such functions as tone, loudness, volume , balance, etc. , and does it with
two independant audio channel s.

The clock-generator IC is crystal con
trolled and delivers the two phase, non
overlapping pulses used by the rest of the
circui try. As we've already seen the VCO
(Voltage Controlled Oscillator) in this IC
is part of the digita l phase- locked-loop
contained in the VPU . This arrangement
makes it possible to sync the system clock
to the broadcast colorb urst. It also means
that the same clock IC can be used for
either NTSC (14.32 MHz) or PAL (17.73
MHz). If these numbe rs look strange, re
member that the clock is desig ned to run
at four times colorburst. The basic clock
frequency is fed to a pulse shaper to pro
duce the two-phase clock signal and buff
ers are used to convert it to a low
impedance output.

Advantages of dig ital TV
Now that we understand how digital

TV works , let's talk a bit about some of
the things it can do . To start off with ,
we've already seen that the same TV can
receive either PAL or NTSC signals.
Now, there may not be too many of you
out there who are planning on a move to
Europe but I' ll bet there are a lot of you
who are using earth stations. If this bene
fit seems a bit limited , there are other
advantages . A bit of extra silicon will
produce picture store . For those of you
without VCR 's it means that you can do a
freeze frame during actual transmission .
But picture store goes a lot farther than
that. It includes such goodie s as zooming,
picture within picture (seeing a different
channel in the comer of the screen), easy
conversion between different standards,
and so on.

We can take this last bit a little farther
since, in theory, interpo lation techniqu es
could be used to create as many lines as
you want. There is a breakeven point, but
adjacent lines cou ld be averaged to pro
duce new "in-between" lines of video.
Either averaging or real bit interpolation
could be used. This would go a long way
toward correcting one of the worst fea
tures of large-screen, projection TV.
Some work has already been done on this

.by ITT but it was found that moving ob
jects tend to blur. This doesn 't rule out
digital enhancement, however, but it does
mean that some sort of processor-co ntrol
led motion-sensing circuitry is needed to
change the interpolation algorithm for
moving objects .

Picture store can also be used to reduce
the flicker caused by current interlace
methods and increase the apparent resolu
tion of the picture . This is simply a matter
of reading out the picture at a higher rate
than the picture is produced . TV engi
neers have known for quite a while that the
resolution seen in today's conve ntional
sets is much lower than even a 525 line
picture scan should be able to produce . A
good part of the reason for this is that only
half the total scan lines are on the screen
for each field of video . Digital TV can
eliminate the interlace by storing all 525
lines and then displaying the completed
picture on the screen all at once. This
picture would be continuously displayed
until the next full picture was ready to be
put on the screen . This would give you 30
images a second-movies get by with 24.

People plagued by poor reception in
weak-signal areas would have their lives

made a lot easier by easily added noise
reduction circuitry (remember, this is dig
ital signal processi ng), and ghosting can
be reduced by using echo cance lling.

TV manufacturers are constantly tout
ing new features and calling them revolu
tionary. Well, they're often innovative and
creative, but "revol utionary" is a strong
word . Digital TV is, however, revolu
tionary-it's a brand new way to process
video and, even as it stands now, it opens
the door to features that are just not possi
ble with conventional analog circuits. The
current eight-IC set will undoubtablybe
reduced in number.

At the moment, ITT is alone in produc
ing an Ie set for Digital TV. Most of the
other semiconductor manufacturers in the
field seem to be taking a wait-and-see
attitude-and this is understandable . The
design and development of the IC set is
only a·part of the economic question of
whether digita l TV can compe te with tra
ditional circuitry. Producing VLSI IC's
with their enormous component densities
is a difficult and complicated process . Re
member that VLSI techniques have only
been around for a few years. Whether it
can be done efficient ly and economically
in a high-volume operation is a question
still looking for an answer. Product re
liability in the field is another parameter
that has yet to be determined. Mass pro
duction of an IC set as complicated as
ITT's current design hasn't ever been
done on the sort of scale needed for con
sumer applications . If everything works
out, however, ITT will be way ahead of
everybody else and will enjoy a well-de
served lead in the marketplace . R-E
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Repairing and aligning VCR's isn 't easy; but it is possible to do
some of the work yourself if you know how! In this article we'll
tell you what repairs and adjustments you can make using
standard test equipment.

FIG. 1-5IMPLIFIED BLOCK DIAGRAM of a home VCR is shown in 8 . How that VCR records tracks on a
tape is shown in b

FM

AM

PLAYBACK
CIRCUITS

AM

.\
CONTROL HEAD
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MAG NETIC
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been used in the television industry since
about 1955 to record programs. Based on
the same electromagnetic principles as an
audio-tape recorder, a VTR has the ability
to record on magnetic tape , and later play
back , video signals coming from a video
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tions found in VCR service literature .

The basic VCR circuit
Figure l-a is a block diagram of a basic

VCR circuit. Note that a VCR is a form of
VTR, or videotape recorder. VTR 's have

so YOU WANT TO TRY SERV ICING VCR'S?

On the other hand, maybe you would just
like to know how to make some simple
ad j us tme nts to improve VC R per
formance or some sure-fire troubleshoot
ing to quickly pinpoint VCR problems.
Well , we' ll start thi s article by saying
there are no such tricks or simple adjust
ments! Serv icing any VCR takes all the
skill and knowledge requ ired to service
any TV set or tape recorder. More impor
tant , all VCR adjustments, particularly
mechanical adjustments , are critical. An
improper mechanical adjustment can not
only put a VCR out of commission, but
can result in permanent damage to the
VCR or casse tte.

Now that we have duly frightened you,
let us go on to discuss what practical steps
you can take in VCR servici ng, without
hassle, and with a minimum of danger.
Before we start, however, let us set a few
ground rules . First off, we will assume
that you are thoroughly familiar with TV,
both color and black-and-white, and with
magnetic tape recorders . We also assume
that you can use all forms of test equip
ment and tools associated with TV and
tape-recorder service. If the above is not
true , you probably have no business try
ing to service a VCR.

Now let us review how VCR's , both
Beta and VHS, operate. We will not go
into full circuit descriptions or mechan
ical details (to do so would fill a book, let
alone a magazine article) , but we will go
through VCR functions so that you can
understand the theory-of-opera tion sec-
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camera or a TV station. That process is
called video recording, and has many ad
vantage s over older TV recordin g pro
cesses and over motion-picture film. For
example, both picture and sound can be
recorded at the same time ; there is no need
for developing or processing the tape after
recording ; long-term preservation is pos
sible; many recordings can be made using
the same tape over again; continuous re
cording and playback are possible over
relative ly long periods of time , and a VTR
or VCR is relatively compact and easy to
use.

As shown in Fig. I-a , a typical consum
er VCR includes a tuner (VHF and UHF),
an RF section, a timer section , and a me
chanical section (including tape trans
port , stationary audio head , stat ionary
control head, and rotating video heads).
The same heads used for recording are
also used for playback , and there are two
rotating head s (typically) for video rec
ord/playback , whereas there is only one
audio head and one control head .

The tuner section is similar to tuners
found in TV sets, and functions to convert
broadcast signals picked up by the anten
na to frequencies and formats suitable for
use by the VCR. All TV channels, 2
through 83, are covered by the tuner. Typ
ically, tuner output to the recording circuit
is I volt (P-P) for video , and 0 dB (0.775
volt) for audio .

The recording circuits function to con
vert the tuner output into electric al signals
used by the heads to record the corre
sponding information on the magnetic

tape along tracks. There are three tracks as
shown Fig. I-b (audio, video , and control
or synchronization). Note that the audio
and control tracks are parallel to the tape,
whereas the video track is diagonal. As
we will discuss later, the video track is
recorded diagonally to increase tape-writ
ing speed, and thus increase the band
width as is necessary to record video
signals.

The playback circuits function to con
vert information, recorded on the tracks
and picked up by the heads, into electrical
signa ls used to modulate the RF section .
In the simplest of terms, the RF section is
a miniature TV broadcast station with its
output on an unused TV channel (typ
ically Channel 3 or 4, but possibly 5 or 6).
The output of the RF section is applied to
the TV set.

During operation, you select the chan
nel you wish to record , using the VCR
tuner control s. That need not be the chan
nel watched on the TV set. (In fact , the
TV set need not even be on while record
ing on the VCR .) You then tum on the
timer and the program (or programs) are
recorded.

When you are ready to play back the
recorded program , you select the appro
priate unused channel using the TV's
channel-selector controls. Then you tum
on the timer and play back the program
using the TV set as a display device .

Many present-day VCR's also provide
for recording directly from a video cam
era and microph one . Those are connected
to the VCR 's recording circuits at the

same point that the tuner would be . Once
the material is recorded, operation of the
VCR during playback is the same, no
matter what the recording source (off-air
programming or video camera).

Why VCR circuits are so complex
The diagram shown in Fig. I-a is, of

course , greatly oversimplified. Although
a VCR is essentially a tape recorder, there
are two unique problems associated with
them that are not found in audio tape re
corders. Those two problems result in
very complex circuits, as well as precision
mechanical assemblies for both Beta and
VHS VCR 's.

One of the problems is the high video
frequencies (4 to 5 MHz) used in TV. It is
not practical to record those frequencies
on tape using familiar audio-frequency
techn iques . The other probl em is that
there must be precise synchronization of
video and audio during both record and
playback.

Now let us see how these problems are
solved in a present-day consumer VCR .

Recording the video signal
Recording the audio and control tracks

is relatively simple when compared to re
cord ing the video signals. The control
signals are typica lly 60 Hz, whereas the
audio signals rarely go below about 20 Hz
or above 20 kHz. The techniques used in
audio-tape recorders are adequate for both
of these signals. However, typical video
signals can range from DC (0 Hz) up to
about 4.2 MHz.
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There are three meth ods used to in
crease the frequency range (or increase
writing speed) that a VCR can handle
small head gaps, frequency modulation ,
and rotating heads.

Video signal recording sequence
Figure 4 shows the typical sequence in

recording and playback of the luminance
(black-and-white) signal on a VCR . Dur
ing recording, the entire luminance signal
(from sync tips to white peaks) is ampl i
fied and converted to an FM signal that
varies in frequency from about 3.5 to 4 .8
MHz (for Beta) or 3.4 to 4.4 MHz (for
VHS). During playback, the FM signal is
demodulated back to a replica of the orig i
nal lum inance signal. Note tha t thi s
provides an FM luminance bandwidth on
tape of about 1.3 MHz for Beta and I MHz
for VHS .

TV color information is transmitted on
the 3. 58-M Hz chrominance subcarrie r.
Color at any point on the TV screen de
pends on the instantaneous amplitude and
phase of the 3.58-MHz signal. In VCR's,
the 3.58-MHz subcarrie r is hetrody ned or
down -converted to a frequency of 688
kHz (Beta) or 629 kHz (VHS), and is then
recorded direc tly (AM, not FM) on tape.
That system is known as color-under, be
cause the color signal frequency is always
well below the luminance signal frequen
cy.

Tracks, fields, frames
As shown in Fig. 5-a , video heads A

and B are positioned 1800 apart on the
drum or cyl inder, which rotates at 30 rps .
The tape is wrappe d around the drum or
cylinder and passes diago nally across the
surface to produce the helical scan. Since
there are two heads, each"head contacts
the tape once each 1/60 of a second, so
each head completes one rotation in 1130
of a second , and one video track is record
ed on the tape durin g half a rotation (1/60
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FIG. 3-HOW VIDEOHEADS and tape move with
relation to each other.

cur in either record or playback can be
virtually eliminated by limiters and am
plifiers that are driven into saturation Oust
as they are in the audio port ion of a TV
set).

For those reasons, the video signa l is
converted to an FM signal by an FM mod
ulator before recording on tape in a VCR.
Upon playback , the FM signals coming
from the video heads go to amp lifiers and
limiters where the amplitude variations
are removed. Typically, the playback head
signal is amplified so that the lowest out
put is beyond the amp litude limit (at sat
uration) of a limiter circuit, which then
reduces all signals to the same amplitude
level. Those constant-amplitude signals
are then applied to an FM demodul ator
that con verts the FM signal back into a
replica of the original video signal.

Rotat ing video heads
Rotating video heads are used to in

crease the relative speed between the tape
and head . If you are familiar with audio
tape recording , you know that a slow tape
speed is sufficient for recording con
versation, but music requ ires a faster
speed (typica lly 19 em-per-second) for
good sound qual ity. If you assume that the
top frequency for recordin g music is 20
kHz, that the top frequency limit for video
signals is 4 MHz (200 times that of audio),
and that a 19-cm -per-second tape speed is
sufficient for good quality for audio , the
required tape speed is 3800 em-per-sec
ond (19 x 200 = 3800) or 38 meters-per
second. This works out to about 2280
meters-per-minute , and would require a
video cassette the size of a truck tire (or
very thin tape) for only one hour of play
ing time !

Instead of running the tape at a high
speed, the video heads are rotated to pro
duce a high relat ive speed between head "
and tape . Figure 3 shows how the heads
and tape move in relation to each other.
While the video heads rotate in a horizon
tal plane as shown in Fig 3-a (on a drum in
Beta and on a cylinder in VHS), the tape
passes the head s d iagon all y. That is
known as a helical scan system, and pro
duces slant tracks or diagonal tracks for
the video recordin g .

Note that the audio head and control
track head (mounted one above the other
on a stack as shown in Fig. 3-b) are sta
tionary, and are separate from the video
heads, as is the erase head . That arrange
ment is typical for both Beta and VHS.
However, because of different drum or
cylinder size, the relative speed of the
Beta system is typically 6.9 meters-per
second (2 73 .2 inc hes -per-seco nd),
whereas the typical VHS rela tive speed is
5. 8 meters-p er-second (228 inch es-per
seco nd), even thou gh the actua l tape
speed is in the range of 2 em-per-second.
Also note that the drum or cylinder (often
referred to as the scanner) rotates at a
speed of 1800 rpm for both Beta and
VHS .
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FM record ing and playback
The output voltage of any tape playback

head varies in amplitude with changes in
frequency; Fig . 2 shows that relation ship.
If only a narrow portion of the frequency
range is used , as is the case with audio
recordin g, you can ignore the amplitude
variations. However, with video (where
the highest frequency is about 200 times
that of audio), the wide variation in ampli
tude produces a playback output (at the
head) that is totally distorted compared to
the recorded signal. An FM recording has
no variation in amplitude (theoretica lly)
and any amplitude variations that do oc-
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~0 .1"
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/

VOLTAGE NULLS

FREOUENCY-Hz
FIG. 2-PLOT OF FREQUENCY versus output
vo ltage for a typical playback head. Note that
over a wide freq uency range, as is the case with
a video recording, the variations in amplitude
can cause unacceptable distortion.

Small video-head gaps
The recording heads in a VCR are a

form of elec tromagnet made up of a core
wrapped with a coi l. Those elec tromag
nets are made so that the north and south
poles are placed physically close together.
But no matter how close together they are,
there is always a small space , or gap,
between them . That space is referred to as
the head gap.

Both record and playback frequ enc y
limits are inversely proporti onal to head
gap (the frequency limit increases as the
gap decreases). Thu s, all other factors
being equal, a smaller head gap means
shorter-wavelength sign als can be han
dled . A shorter wavelength , of course,
means a higher frequency. The reason
head gaps place that limit on high fre
quencies is that when the wavelength of
the signal recorded on tape is the same as
gap width, the playback output is zero.
Thus the gap must always be narrower (or
shorter) than the wavelength of the highest
frequency to be recorded . Note, however,
that altho ug h present-day video-head
gaps are very small (typically 0 .6-mi
crometer for Beta and 0.3 -micrometer for
VHS), there is an obvio us physical limit
on how small you can make a practical
video head. Thus, other methods of in
creasing the frequency range must also be
used .
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FIG 4-THE SEQUENCE FOLLOWED in recording and playing back a luminance signal in a typical
VCR. Note that the same heads are used for recording and playback.
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b

FIG. 5-THE RELATIONSHIP between the video
heads and the video tracks recorded on a tape.

tracks are recorded every second as shown
in Fig . 6-a. One field of the TV video
signal is recorded as one track on the tape,
and two fields (adjacent tracks A and B)
make up one frame as shown in Fig. 6-b.
In both Beta and VHS, there is some
overlap between the two tracks. For exam
ple , the video signal recorded by head A
(just leaving the tape) is simultaneously
applied to head B (just starting its track).
During playback , this overlap is elimi
nated by electronic switching so that the
output from the two heads appears as a
continuous signal.
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IMAGINARY REFEREN CE AXIS
FOR OPTIMUM SIGNALRESPONSE

FIG. 8-TO ELIMINATE high-frequency lumi
nance crosstalk, the heads in a VCR are
mounted so that they are at opposite angles to
an Imaginary reference axis.

tom of an audio recorder with any mis
alignment (known as azimuth error) is
that the recorder plays back its own re
cordings without high-frequency signal
loss, but produces considerable loss when
playing back tapes made on other ma
chines (where the tapes are recorded with
different azimuth adjustments).

In VCR's, that azimuth-loss principle
is used to eliminate high-frequenc y lumi
nance crosstalk . The two video heads are
mounted so that one head is at a different
angle from the other head, as shown in
Fig. 8. In Beta , the angle for one head
(arbitrarily called head A) is +7° from
the reference point , whereas head B has
an azimuth angle of - 7° from the refer
ence, producing a difference of 14° be
tween the head s. VHS uses a ± 6°
azimuth difference (resulting in a 12° dif
ference between head A and head B). Dur
ing playback, a strong signal is picked up
only when head A traces track A. If head
A runs over to track B, for any reason, the
track 8 high-frequency signal is weak and
doe s not produ ce interfe ren ce or
crosstalk.

b

FIG.7-THE DIFFERENCES between home VCR
tape and studio VTR tape. Note that in the VCR
tape there is no guard band between the tracks.
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Azimuth recording
If you are familiar with audio-tape re

corders , you know that considerable high
frequency loss (known as azimuth loss)
occurs when there is a difference in the
angle of the head (in relation to the tape)
between record and playback. One symp-

VERTICAL ~ ~ ~
SYNC~/////V////V///

PULSES

a

Zero guard band recording
On studio-type VTR 's, there is unre

corded vacant space between the video
tracks. That blank area, or guard band , is
necessary to eliminate crosstalk between
tracks. Crosstalk occurs when the heads
mistrack and play back a portion of two
adjacent track s. On consumer VCR's ,
there are no guard bands between the vid
eo tracks. Figure 7 shows a comparison of
tapes with and without guard bands. Note
that the tape without guard bands shown
in Fig . 7-a (consumer VCR) contains
much more information than the studio
VTR tape shown in Fig. 7-b , and is often
referred to as high-density recording tape .
Although those high-density systems are
called zero guard-band, there are guard
bands that separate the audio and control
tracks from the video tracks .

Without special precautions, crosstalk
can occur in zero guard-band systems. In
both Beta and VHS , the problem of
crosstalk is eliminated by two techniques:
azimuth recording and phase inversion .

b

FIG. 6-HOW FIELDS, frames, and tracks are
related.
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(DRUMSCANNER)

VIOEO HEAO B

GUIDE

of a second).
Since the tape is moving, after the first

head has completed one track the second
head reco rds another track immediately
behind the first. If head A records during
the first 1/60 second, head B records dur
ing the next 1/60 second. The recording
continues in an A, B, A, etc . pattern as
shown in Fig Sob. During playback, the
same sequence occurs- the heads trace
the tracks recorded on tape and pick up
the signal, producing an FM signal that
corresponds to the recorded video signal.

Figure 6 shows the relationship be
tween the video tracks and TV signals.
Since there are two heads, 60 diagonal

67



\////"

-(
O.75H

to. = CH ROMA SIGNAL OF CONTINUOUS PHASE
RECORDED BY HEAD B

... - CHRO MA SIGNAL PHASE REC OR DED BY
HEAD A

BELT

BELT

CONTROL
TRACK

CO NTROL (PRE VIOUSLY
HEAO RECORDED)

CON TROL HEAO

/

CONTROLTRACK

TAPE CAPSTAN

b

r._. MAGNETIC
BRAKE

1-
. _. _ MAGN ETIC

BRAKE

30-HzCONTROL SIGNALS
(CTL)

b

movement. The heads are driven (by the
same motor used to drive the tape cap
stan) so that the heads turn just a little
faster than 1800 rps (30 Hz). The 60-Hz
vertical sync pulses are applied to a 2:I
divider circuit, producing 30-Hz control
signals (often referred to as the ' 'CTL''
signal). That CTL signal is recorded on
tape by the separate stationary contro l
track head (which is on the same stack as
the audio head).

A pulse signal (called the "30 PO"
signa l) is generated by detecting the actu
al rotational speed of the heads. The most
common way to generate the 30 PO signal

-+i '--ERR OR IN TIMING
I I
I I
I I

--+JLJlll30 PG

n n n cn
--.J U U L (PREVI OUSLY

RECOROEO)

TV BROADCAST
60-HzVERTICAL
SYNC PULSES

_ I i-ERR OR IN TIMING
I I
, I

--lJLJlJL30 PG
I

-SUULCTL

FIG.11- THE OPERATION OFTHESERVO SYSTEMduring playback is sim ilar to that during reco rding.
Here, however, the 30 PG signal is com pared to a previousl y recorded CTL signal.

FIG. 1O--DURING RECORDING, the eTL and 30 PG signals (sho wn in a) are generated by the servo
system (shown in b. Any difference between those signals is detected by a comparator, whose output
is amp lif ied and used to control the speed of the video-head scanner.

through a IH delay line , the crosstalk
component is canceled, and the norma l
color signal is doubled.

Synchronizing the picture
No matter how precise ly the tracks are

recorded , the picture can not be re
produced properly if these tracks are not

LINE 1 2 3 4 5 6
HEAD A 0° 90° 180° 270° 0° 90°
HEAD B 0° 270° 180° 90° 0° 270°

TAPE
MOTION

OUTPUT
CH ROMA
SIGNAL
WITHO UT
CROSSTALK

ADDITION IN RESISTIVE
MATRIX

INPUT COMB FILTER
CHRO MA r - - - A- - ~

SIGNAL +
CONTAININGI I
CROSSTALK I

I I
I I
I LINE I
L J

b

FIG. 9--IN A BETA RECORDER, this phase- in
version system is also used to e liminate
crossta lk.

\
VIDEO HEAD
MOTION

Phase-inversion color recording
In Beta, the color or chroma signal (at

688 kHz) to be recorded on track A is
phase-inverted by 180° with every line
period, while the color signal recorded on
track B remains continuously in the same
phase (see Fig 9-a). The term "line
period" refers to the period of time re
quired to produce one horizontal line on
the TV screen, about 63 .5 microseconds ,
and is referred to as "IH". Upon play
back, both track A and B signals are re
stored to the same phase relationship.
That is done by passing the chroma signa l
through a comb filter using a IH delay line
and a resistive matrix, as shown in Fig. 9
b. Both the delayed (head B) and non
delayed (head A) signals are added to
gether in the resistive circuit, canceling
the crosstalk component out, and doub
ling the normal color signal component
amplitude.

The phase-inversion system used in
VHS is enti rely different from that in
Beta . In VHS, the phase of the color sig
nal being recorded on head A is advanced
in phase in increments of 90° at each sue-
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cessive horizon tal line. At the end of four
lines, the signal is back to the original
phase. When head B is recording, the
signal is shifted in phase (retarded) in the
opposi te direction (0°, 270°, 1800

, 90°).
That operation results in the pattern
shown in Table I.

With that sequence, recorded phase
shifts for odd-number lines (1,3,5) are the
same, but are opposite for even-number
lines (2,4,6). Upon playback, the phase of
the color signa l is shifted on every other
line and, when such a signal is passed

accurately traced by the rotating heads
during playback . In addition to a high
degree of mechanica l prec ision, both
Beta and VHS systems use an automatic
self-governing arrangement, generally
known as the servo system . Figures 10and
11 show the operation of a typical VCR
servo system during record and playback .

As shown in Fig. 10, the vertical-sync
pulses of the TV broadcast are used to
synchronize the rotating heads with tape

-is to use a stationary pickup coil and a
rotating magnet. The magnet is rotated
together with the heads, and produces a
pulse in the pickup coil each time the
magnet passes the coil. The 30 PO signal
is compared with the 30-Hz CTL signal,
and any difference (or error signal) is am
plified. The output of the amplifier is used
to contro l the current of a magnetic brake
that controls speed of the rotating heads .

continued 011 page 102
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Here's a look at the state-of-the-art
in portable video,

as well as a look at the new 8-mm standard
that could revolutionize the entire video industry

T HERE ARE A LOT OF ADVANTAGES TO

owning a videocasse tte recorder. One of
the biggest, however, is the ability of a
VCR, when used with a video camera, to
capture on tape those cherished moments
in everyone's lives. And, while not all of
those moments occur in your home, with
a portable video recorder the world can
become your living room.

In this article, we are going to take a
look at porta ble video equipment. Specif
ically, we are going to look at the most
advanced systems, at least as far as por
tability goes, available in the two major
formats-VHS and Beta. We are also
going to take a look ahead at an exciting
new deve lopme nt-8-mm video- tha t
potentially could become the single uni
versal standard of portable video equip
ment in the future. Needless to say, then ,
if the 8-mm standard comes to pass it will
revolutionize home as well as portable
video .

VHS-C
l VC (41 Slater Drive, Elmwood Park,

Nl 07407) has answered the public 's call
for more truly portable video with their
VHS-C system. It consists of a compact,

lightweight recorder, the model HR-C3 U
(see Fig. I), an ultra small camera, the
model GZ-S3U (see Fig. 2), and a full line
of accessories.

The key to what makes this system dif
ferent, however, is their VHS-C cassette .
That cassette is just one third the size of a
standard VHS cassette and allows up to 20
minutes of recording time. That tiny cas
sette can, of course, be used to record and
play back with the comp act recorder. Be
cause it is true VHS, it can also be used to
record or play back on any standard VHS
recorder, altho ug h a spec ia l adapter
(mode l C-PlU/C-P2U) is required.

The major adva ntage to using the
small-sized cassette is that it allowed l VC
to manufacture the smallest, lightest , full-

SONY

m.._. _. ~ _

Betamovie .

capab ility VHS recorder currently on the
market. The recorder meas ures just
7Y4x 3 X 8Y2inches, and weighs only 5.3
pounds; both the measurement and the
weight quoted here include the optional
NB -P3Ubattery pack . According to JVC,
it is 60% smaller than any other portable
recorder that company has produced to
date.

In addition to the nickel-cadmium bat
tery pack, with the proper optional ac
cessories the recorder can be powered
from a car battery or, for home use , from
any 1l7-volt AC source . Other features
include automatic back-space editing for
smooth edits, a running time display that
shows how much time is left in minutes
and sec onds, a two-way speed-search
mode, and a wired, full-function remote
control.

The recorder lists for $850.
Of course a small recorder deserves an

equally small camera. l VC' s GZ -S3U fits
that bill nicely-it roughly measures just
4 x 4Y2X 8 inc hes and weighs 2 . 75
pounds. The camera uses a Y2-inch Sati
con pick-up tube and an f/ l.2 lens that
allows recording at light levels as low as
30 lux (2.8 foot-candles). The lens system

CARL LARON
ASSOCIATE EDITOR
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FIG. 6-THE SMALL SIZE of the Betamovle Is
partia lly made possible through the use of a
smaller head drum, a single recording head (lo
cated at A AND B), and a special Wwrap loading
system .

Turning briefly to some specifications,
the Betamovie unit weighs just 7 pounds,
including the battery pack and a cassette.
It measures 5 x 8314 X 14 inches, including
all projecting parts. The unit operates at
the Beta II speed (2-cm-per-second) al
lowing up to 3 hours and 20 minutes of
recording with an L-830 cassette. The re
chargeable battery pack will allow up to
60 minutes of continuous operation on a
single charge . The battery pack fits into

heads, and a "U"-wrap loading system.
Contrast that with the system used in the
Betamovie as shown in Fig. 6 and 7. That
system uses a 44.7-mm head drum, just
one double-azimuth head, and a special
u-wrap loading system. Those changes
allow a small recorder mechanism while
retaining full compatibility with the Beta
system.

FIG. 5--THE U-WRAP LOADING SYSTEM used In a standard Beta deck.

DRUM---------,

FIG. 4-IN THE STANDARDBeta system, a 74.5
mm head drum and two or more recording
heads (located at A and B) are used.

Betamovie
Camcorders, one-piece video recorder/

camera combinations, have been prom
ised now for a couple of years. Well, by
the time you read this, the first of those
units should have reached your store's
shelves. That unit, the Betamovie (model
BMC-llO) from Sony (Sony Drive, Park
Ridge , NJ 07656) isa record-only cam
era/recorder combination that uses stan
dard Beta cassettes. Because of that, the
cassettes can, of course, be played back
on any standard Beta deck.

According to Sony, the unit's small size
was achieved thanks to major changes in
the head drum and tape-loading system,
as well as the decision to eliminate play
back and TV-recording capabilities.

Let's look at the differences between a
standard Beta deck and the Betamovie.
Figure 4 shows the head drum and Fig. 5
the loading system in a standard Beta
deck. As those figures show, all such
decks use a 74.5-mm drum, two or more

FIG. 3-PUTTING IT ALL TOGETHER. The HR
C3U and the GZ-S3U can be combined into a
single unit for on-the-shoulder operation using
the SF-P3U frame.

FIG. 2- THE MODEL GZ-S3U compact camera.

also has a x 6 power zoom . A macro
setting that allows for close focusing is
also included .

As you would expect, the camera uses
an elec tronic viewfinder. In-the-view
finder displays include: pause, tape run,
under-exposure warning, low-battery
warning, tape -end warning, and sen
sitivity, white balance, and filter settings.
As it is mounted on a flexible adapter, the
viewfinder can be easily positioned
however the operator wishes .

The camera lists for $895.
One of the more interesting accessories

for the system is the mode l SF-P3U
frame. That frame allows the recorder and
the camera to be combined into a single
unit for on-the -shoulder operation (see
Fig. 3). To make operation even simpler,
the frame relocates the recorder's major
controls so that they can be accessed easi
ly when using the camera.

FIG. 1-THE SMALLEST VHS recorder yet, the
HR-C3Ufrom JVC uses the new VHS-Ccassette .
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Tool.

Amateur
R_dloGear

Computerized
We_ther Statton

Discover the fun of kitbuilding - it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will reflect the pride of your crafts
manship, too. The famous Heathkit
illustrated manuals make it easy for
anyone to build reliable, professional
quality kits.

Hero I
Robot

[';: - 1 and
"l. Course

450 kits and products: solar hot
water systems, all-in-one 16-bit com
puters, test instruments, amateur radio
gear,self-study courses in computer lit
eracy and state-of-the-art electronics,
energy conservation and home se
curity devices, fine stereo components,
color televisions, automotive or marine
aids, home conveniences, robots and
more - things you've always wanted
and needed, right now at low kit prices
from Heath.

For people with imagination, there's
nothing to compare with the exclusive
thrill of hand-built satisfaction.

Heathkif CATALOG

Dome.tlc Soler
WaterHeeter

Heathkit products are also displayed, sold and serviced at 65 Heathkit Electronic
Centers' nationwide. Consult telephone directory white pages for location.

' Operated by Verit echnology Elect ronics Corporation, a wholly-owned subsidiary
of Zenith Radio Corporati on.

Course. In Compute..
and Programming

SEND FOR FREE CATALOG
Our colorful catalog is Free! If coupon is
missing write: Heath Company, Dept.
016-102, Benton Harbor, MI 49022.

r---------------
I Heathkif Heath Company, Dept. 020-124

Benton Harbor, MI 49022
I Send me the latest free Heathkit Catalog now.
I Iwant to "build in" the quality difference.

I
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I CL-764 Zip I
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FIG. 7- THE SPECIAL u-wrap loading system used in the Betamovie recorder.
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the camera's hand grip and can be re
charged in just about an hour using an AC
adapter.

Looking at the camera section, the
Betamovie uses a Y2-inch Saticon pickup
tube. The minimum light level required
for satisfactory operation is 28 lux. The
fll.2 lens features a X 6 zoom and macro
focus. The camera features a TTL
(Through The Lens) optical viewfinder.
LED's in the viewfinder are used to alert
the operator to an insufficient light level,
the white balance setting, the fact that the
tape is running, and the fact that the re
cord head requires cleaning.

The Betamovie is expected to sell for
$1500, and will be supplied with the bat
tery pack and AC adapter.

The new standard
The real excitement in portable video

recently has been generated by the word
out of Japan that agreement had been
reached by 122 electronics companies
from around the world on a new videotape
standard for the home market. Using 8
mm tape, which is roughly half the width
of the tape in either of the current popular
formats, there's great hope that the new
system will make even smaller portable
systems possible. It's also believed that
the new format could eventually replace
both VHS and Beta . Therein lies the prob
lem with the new system-many of its
original proponents have since backed off,
fearing that the new format could jeopard
ize the profitability of their existing video
business . Others are promoting the de
velopment of a completely different stan
dard than the one agreed upon, one that
would allow compatibility with PAL,
SECAM, and perhaps NTSC .

The new standard does not represent
the first time that a narrow-width tape for
mat has been explored. Indeed, most of us
remember Funai Electric of Japan's CVC
(Compact Video Cassette) system, the
most recent of such efforts . Introduced
here by Technicolor, that Y4-inch system
never gained popular support , and last
year Technicolor announced that is was
pulling out of the consumer-video mar
ket. Two other proponents of the sys
tem-Germany's Grundig and Japan's
Elbex-also shelved their plans to market
CVC recorders in this country.

Specifications
The specifications covered in the agree

ment covered audio recording , tracking,
cassette and tape, luminance signal, and
the use of color-under conversion for
NTSC and PAL video-signal recording.
Let's take a closer look at them.

Like VHS and Beta, the new system
uses a dual-head azimuth recording sys
tem. Such a system lays the video and
audio information on the tape at an angle .
The video-recording system itself,
however, is the source of some controver
sy. In the agreed-upon standard , FM will

FULL ERASE ----------,
HEAD

VIDEOCASSETTE

be used to record the luminance signal ,
while converted-carrier-signal direct re
cording (color-under or down con
version) will be used for the color signal.
In color-under conversion, the 3.58-MHz
chrominance subcarrier, which contains
the color information, is down converted
to a lower frequency (629 kHz for VHS,
688 kHz for Beta) that can be handled
more easily by the recording system . But,
while that system is fine for NTSC and
PAL recordings, it is incompatible with
SECAM . As for SECAM, France's
Thomson-Brandt has proposed a base
band recording system that they call
"Timeplex." That system, which would
be compatible with SECAM, PAL, and
NTSC, was proposed only shortly before
the agreement was reached, and thus is
still under study.

Turning to the audio specifications, the
standard calls for one mandatory and two
optional recording methods. The manda
tory system is one-channel, high-fidelity
FM. The audio signal is laid down using
one of the rotary video heads, with the
audio signal multiplexed with the video
signal. Some type of noise reduction,
though not completely specified by the
standard, is required.

The first of the two optional audio sys
tems is PCM (Pulse Code Modulation) .
The standard calls for two channels for
that digital-audio system. Like FM, PCM
audio is laid down using one of the rotary
video heads. Unlike FM, however, no
multiplexing is used; instead, the audio is
placed on an auxiliary video track . Once
again, some type of noise reduction is
required .

The second optional audio system is
simply called "Aux . Audio ." Unlike the
other systems, it is laid down on a 0.6-mm
band at the bottom edge of the tape using a

~----------- DRUM

~---AUDID CONTROL
HEAD

,..-----CAPSTAN

completely separate, stationary audio
head. Its use is apparently left open as
little beyond its existence is specified.
There is no mandatory noise reduction for
that system.

Let's touch just briefly on some of the
other points of the standard . The head
drum is specified as 40 mm. Recording
time is to be l.5 hours for NTSC and 1
hour for PAL. Recording speed is 14.3
mm-per-second for NTSC; 20 mm-per
second for PAL. Compatibility with both
metal-powdered and metal-evaporated
tape is required . The cassette size will be
95 x 62.5 x 15 mm. The width of the tape
is, of course, 8 mm.

The cassette
The cassette for the system is designed

to be as uncomplicated as possible, and
thus inexpensive to produce . One thing
that will go a long way to keeping produc
tion costs low is the elimination of tape
guides . In their place, the cassette is to
have a wide mouth that will accommodate
as wide a variety of loading mechanisms
as possible . There are also to be recogni
tion holes that will allow the recorder to
detect such things as the kind of tape and
its thickness .

User convenience also seems to have
been carefully considered. That is evi
denced by such things as the inclusion of
grips for use by an automatic tape
changer, and the requirement of some
type of restorable accidental-erasure pre
vention mechanism.
Clouds on the horizon

Despite the trumpeting that accom
panied that agreement this past March,
the future of 8-mm video now appears less
sure. Although the manufacturers wanted
to present a common front and introduce

continued on page 110



Typewriter
to

Computer Interface BILL GREEN

Build this interface/buffer and use your IBM typewriter as a low-cost letter-quality computer
printer. The 30K buffer can be used with the typewriter or any parallel printer.

T HERE ARE MA NY T YP ES OF PR INT ERS

that you ca n use to obtain hard-copy out
put from your co mputer. You ca n pay
about $400 for a dot-matrix printer with
marginal print-qua lity or you can pay
more than $2000 for a daisywhee l (or
other type) letter-quali ty printer.

But there 's a less expensive way to get
letter-quali ty hard -copy output. You can
build the interface that we ' ll describe here
and convert your IBM Selectric (models
11 or 111) or Electronic (model s 50 , 60 , or
75) into a printer. The interface may work
with mod els other than those ju st men
tioned . But the install ation is sure to re
qui re so me c ha nges to wha t we' ll
describe here.

A buffer option that we' ll descr ibe lets
your co mputer rapidl y dump mo re than
30 ,000 charac ters into RAM. Then you're
free to use the computer, even while the
document is printing. Whil e that's es
pecially important when using a relatively
slow print er, such as a con verted typewri
ter, the buffer can also be used with any
parall el printer-we 'll show you how.
Anothe r adva ntage of the buffer is that
once a document is contained in its mem
ory, you can print as many copies of it as
you want-independent of the comput
er-simply by pressing the PRI NT button.

What are the adva ntage s of using the
IBM typewr iters? Well , the first advan
tage is low price and the second is high
quality. When a used, recondi tioned Se 
lectl'ic-whi ch can be purch ased for
around $400--is co mbined with this in
te rfac e , yo u have a complete , letter-

qu alit y printing sys tem w ith readil y
changea ble type font s for not much more
than the cost of a chea p dot-matrix prin ter.
And you also still have a typewri ter-the
interface doe s not affec t normal typewriter
operation.

The interface circuit
The schematic of the interface appea rs

in Fig. I . As shown there , it is configured
for operation with a Selectric . That 's be
cause we think the most popular applica
tion will be convertin g that typewriter:
Shown in Figs . 2, 3, and 4 are the options
available: Figure 2 shows the changes that
have to be made to the inter face so that it
can be used with Electronic typewr iter,
and Fig. 3 shows the changes that have to
be made to use the interfac~ with a para llel
printer. Figure 4 shows how to add up to a
30K printer buffer. We' ll look closer at
those options in just a little while . Let's
first look at the circuit in general.

The " heart" of the interface is a Signe
tics 2650 microprocessor, ICI. That mi
cro processo r, un der cont ro l of th e
program ROM (lC2), determin es how
much , if any, buffer memory is installed
and what type of printing device is bei ng
used. It controls all 110 data transfers and
timing, and memory data transfers. It also
handles all code conversions when a type
writer is connecte d. (Those are nece ssary
to convert the ASC II from your computer
into a code that the IBM typewriters can
understand .)

On power up, or whenever S2 is closed,
the microprocessor is reset by a short

pulse that is provided from the combina
tion of R2 , C4, and hex-inv erter IC3 .
After it is reset , the microprocessor be
gins execution of the program in IC2 . The
three-state output port (IC6) is set to its
high-i mpedance mode and the latch out
put of IC7, pin 7-which tells the Se
lectric that the shift key is pressed- is
cleared . Also the FL AG output (of ICI ),
which sends the Selec tric an any-key
pressed signal, is cleared . A test is then
performed to determine if RAM is in
stalled and, if so , how much .

If no RAM is found , the computer per
form s a test to determine what type of
printing device is being used . If the Elec
tronic is connected , the level on SENSE

will be high . Ifit is low and it remains low
when FLAG is set. a Selectric is co n
nected . If SENS E goes high with FL AG ,

diode 0 5 is installed, and a printer is
therefore connected . After that test , the
microprocessor runs the routin e for the
selected print ing device and output s the
data from the external computer byte by
byte .

However, if the memory test indicates
that RAM is installed, the microprocessor
initializes the buffer pointer and proceeds
to store each byte from the external com
puter until the buffer is full or until all the
data has bee n dumped . The n the routine to
determine what print ing device is being
used is run as described earlier.

The driver routines for the Selectric and
the Electronic typewriters are similar. In
both routin es the ASC II data from the
externa l computer has to be converted to a
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FIG. 4-BY ADDING IC12and from one to fifteen TMM2016 static RAM 'S, up
to 30K bytes of buffer memory can be added to the interface.
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FIG. 2-THE CHANGES THAT ARE MADE to use
the interface with the Electronic typewriter in
clude removing IC11and replacing IC10 with ap
propriate jumpers as shown here.

05
~ lN4148

TO ICl
PIN40
(FLAG)

FIG. 3-THE CHANGES THAT ARE MADE to use
the interface with a parallel printer also include
removing IC11 and jumpering the pads for IC10.

code that the typewriter can understand
that' s do ne using an interna l looku p tab
le- and then outputting the proper code
to the typewri ter.

When using a Selectric , the interface
determines all delays that are needed to
allow for the typewriter 's print cycles ,
space cycle s, carr iage-return cycl es, and
shift cy cles . Those del ay routines are de
pendent on the frequency of a clock that is
made up of R4, C6, and two of the 2-input
NAND gates in IC7 . (That free -running
multivibrator gives us a system clock with
an osc illa tion freq ue ncy of abo ut 1.24
MHz.) On the other hand , all timing for
the Electronic is done by the typewriter
itself and is signaled by the PFB (P rint
FeedBack) line .
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Assembly
It is strongly recom mended that you

use PC boards for this project. If you do
not need more than 8K of memory, and if

When the interface is used with the
Electronic typewrit er, IClO is repl aced
with 8 jumpers (as shown in Fig . 2) and
IC 11 is not used . Of course the solenoids
are not used, either. Thus the output of
IC6 is connected direct ly across the 7 reed
switches on the Electronic 's keyboard
swi tch plate , and the appro priate signal
lines are brought to ground . But we're
getting ahead of ourselves-all that will
be covered in the "Electronic Installa
tion " section.

The interface does not use its system
clock for print timin g when it' s used with
the Electronic, as it does when it' s used
with the Selectric . Instead , the interface
reads the state of the PFB (P rint Feed
Back) reed switch for timing. That switch
is debounce d by R3 and CS.

When a standard printer is used , nine
ju mpe rs are used to replace IC lO and,
agai n, ICII and the solenoids are not
used . The eight outputs of IC6 and the
inverted enable pulse for that latch are
connected to the printer as shown in Fig .
3 . Note that S4 is wired differently here,
also .

The sys tem clock of the interface is not
used for tim ing here , either. Operation is
sync hrono us and the BUSY signal from the
printer is used for timing.

The final configuration we'll discuss is
the addi tion of a printer buffer. Of course,
if you' re goi ng to be using a printer, it 's
not much of an opt ion-the interface is
not of much use with a standard printer if
buffer mem ory is not added. But whether
you' re go ing to use a converted typewriter
or a standard printer, the size of the buffer
can be anyw here from zero to 30K. That
is shown in Fig. 4 . By installing ICI 2
along with from one to fifteen RAM' s
(lC 's 12 - 27), you can determine the size
of the buffer. You can start, say, with an
8K buffer, and then increase it to a full
30K when the need arises.

When a printer is used with the inter
face, the enable signal for IC6 is conected
to the printer's STROBE line and the inter
face rea ds the BUSY signa l fro m the
printer, allowing for synchronous opera
tion . The ASC II code from the computer
is stored in memory and is outp ut uncon
verted-there is no need for conversion to
a different code. On ly the lower seven bits
of the ASCII word are read however, so
the printer will not respond properly to
any special comma nds that use the eighth
bit set.

Lookin g closer at the circuit , we see
that IC4 , a 74LS20 dual four-input NAND

gate, controls ICS , a 74LSI39 dual two
to -fo ur lin e decoder. Th at IC in turn
provid e s the ena ble signa ls for the
74LS373 8-bit three-state data latches
(lC6 and IC9, which can be considered to
be output and input ports respec tively).
Also , ICS provides the se t and clear
pulses for IC7, a quad R-S latch .

We 've already seen how two of IC8 's
NAND gates are used in a system clock . A
third gate provides the chip -enable pulse
for IC2 (the program ROM ) when no
RAM is used , or the enable pulse for ICl2
(a four-of-six teen decoder) when RAM is
used . The fourth gate in IC8 provides the
output-contro l signal for IC9 (the input
port).

Different configurations
Altho ugh we have already discu ssed

some of the various ways that the interface
can be configured , we' ll look at them in a
bit more detail.

When a Selectric typewr iter is to be
dr iven , as shown in the schematic of Fig .
I, two ULN2813A (or 2803A) octal high
current Darlington transistor arrays (IC IO
and ICI I) must be installed. Those high
curren t drivers, manufactured by
Sprague, are need ed to interface between
the low-level digital logic circuitry and the
ten solenoids that we' ll be addi ng to con
trol various latches in the Selectric . The
drivers will sink 600 rnA, but they can be
parall el ed if hi gh er load- current ca 
pabili ty is needed .

--~TO I C5

JU2 PIN4
R3
l K

S4
PRINT

TO ICl "'+-""N'r---+--'
PIN 1
(SENSE)
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PARTS LIST-PRINTER AND ELECTRONIC INTERFACE

All resistors Y4-watt, 5%, unless other-
wise specified

R1,R3-1000 ohms
R2-10,000 ohms
R4-220 ohms
Capacitors
C1-2200 Ii F, 25 volts, electrolytic
C2, C3,C7,C8- O.1 Ii F, 6 volts, ce -

ramic disc
C4-4.7 IiF,10 volts, electrolytic
C5-1 Ii F, 6 volts, elec trolytic (used

only with Electronic)
C6-1500 pF, 6 volts, ceramic disc
Semiconductors
IC1-2650 microprocessor, (Signetics)
IC2-13941 PROM, (Alpha)
IC3-74LS1 4 hex inverter
IC4- 74LS20 dual 4-input NAND gate
IC5-74LS1 39 dual 2-to-4 line decoder!

multiplexer

IC6,IC9-74LS373 octal Ootype latch
IC7-74LS279 quad S-R latch
IC8-7400 quad 2-input NAND gate
IC12-74LS154 4-to-16 line decoder!

demultiplexer (for buffer)
IC13-IC 27- 7MM 2016P 2K x 8 static

RAM (Toshiba) (for buffer)
IC28-LM340T five-volt regulator
01-1 N5400
05-1N41 48 (used only with printer)
F1-5-amp fuse
S1,S3-Switch, SPOT toggle
S2,S4- Switch, SPST, momentary push

button
T1-12-volt 2-amp wall-mounted trans-

former
Miscellaneous: PC boards, fuse clip, IC
sockets, 20-pin header for S0 1, 5-watt
heat sink for IC28, suitable case, wire,
connectors and cables for your computer
and printer

The following are available from Alpha
Electronics, PO Box 1005, Merritt Is.,
FL. 32952 (305-453-3534). A complete
kit of parts-including main PC board ,
memory PC board, cable, case-for
pr inter conversion (does not include
memory IC's): $129 plus $6 postage;
complete kit for Electronic conversion
(does not include memory PC board or
memory IC's): $119 plus 56 postage;
2K x 8 static RAM IC's , 56.50 each
postpaid; 13941 PROM, $25; memory
PC board (PC1832)$13 postpaid; main
PC board, (PC1831), $18postpaid; ABS
plastic case, $12. Florida residents
please add 5% tax. Canadian orders
please add 52 per order in addition to
U.S. postage. Other countries please
add 56 per order in addition to U.S.
postage.

you are not using the interface to conn ect
to a Selectric, then the main board is all
that is required. The foil diagrams for that
double-s ided board are shown half-size in
Figs . 5 and 6.

If you do need more than SK, a PC
board that can hold up to an additional
22K RAM is used . We' ll call that the
memory board . The foil diagrams for that
double-sided board are shown half-size in
Figs . 7 and S.

Three additio nal boards are needed for
adapting a Selectric typewriter. But we' ll
get to those in the " Selectric Installation "
sect ion.

If you make your own double-sided PC
boards, be aware that you will have to
solder the com pone nts on both sides of
the board . Also, there are two pads for
feedth roughs near and to the left of pins IS
and 19 of ICI. Inst short wires--cut resis
tor leads work fine- in those two pads
and solder on both sides of the board .
(The PC boards available from the sup
plier named in the parts list have plated-

continued a ll page 94
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FIG. 6- THE FOIL PATTERN for the reverse side of the main board
shown here half size .
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FIG. 8-THE FOIL PATTERN for the re
verse side of the memory board is
shown here half size.

FIG.7-THE FOIL PATTERN for the com
pon ent side of the memo ry board is
shown here half size.
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Spell Checkers
WORD PROCESSING HAS NOT ONLY MADE THE PREPARATION OF

documents easier, it has made documents longer. Words and
phrases are polished to perfection and, before one knows it , a
short memo has turned into several thousand words.

According to Murphy' s Law, however, the more words you
type , the greater the chance for error: A greater percentage of
words are misspelled ; a greater percentage have typographical
errors (typos); a greater number of words will be repeated , and
phrasing becomes trite, repetitive , and riddled with cliches.

While you could muck your way through a word-processor
prepared document to correct spelling errors , typos, and style
(phrasing and punctuation), a far easier way to polish a docu
ment is with an electronic spelling checker-which is some
times improperly called an electronic dictionary-and/or one of
the punctuation-and-style processors.

The electronic spe lling checker is an independent program
that processes a partial or completed document for spelling
errors . All spelling checkers work on more or less the same basic
premise; they compare the words in your document against a
previously prepare d list of correctly-spe lled words (a dic
tionary). That list can either be comp lete unto itself , or it can be
expanded, upgraded , or "enhanced " by the user. If there is no
match for a word in your document with those in the dictionary
the word is flagged. The flag means the word does not exist in
the dictio nary . The reason a word doesn't exist in the dictio nary
is because either the word is simply not listed (even though it is
spelled correctly) or the correc t spelling is in the dictionary but
the spelling of the word in the document is incorrect. A modem
spelling checker with 99% to 100% accuracy requires a precise
match between the word in the document and those in its
dictionary. If the match isn 't found, it flags the word. (Many
early spelling checkers used space -compress ion techniques that
did not requi re a precise match . Hence , their accuracy ranged
between 80% and 100%).

The number of words in the dictionary is determined primari-
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Spelling and style checkers
are making it harder to make
a mistake-but not when
buying your program. Here
we'II look at some
features that you should be
familiar with.

HERB FRIEDMAN

ly by the disk system. It's approximate ly 25,000 words for single
density, 50,000 to 100,000 words for double-density. More than
100,000 words can be stored on 8-inch disk drives, but since
most Radio-Electronics readers have 5V4-inch disk systems,
comments will pertain only to software that fits on 5Y4-inch disk
systems.

t . -, The manner in which the program tells you a word is incorrect
'or unrecognized varies from program to program, though many
start the analysis in more or less the same way. The earliest of the
spelling checkers were based on the procedures used for many
dedicated word proc essors. The spelling-checker program
would read the document, compi le a list of the individual words,
and then check the word list against the words in its dictionary.
The document words that did not match a dictionary entry were
flagged. The list of flagged words was scrolled on the screen and
the user could indicate whether the words was to be skipped
(accep ted as correct), or marked with some form of symbol
indicating the spelling was to be corrected. At the end of the list
the software recorded a disk file that was identical to the original
documen t except that " incorrectly spelled" words were
marked . The user could then run the marked file through the
word processor, search for the marking symbol, and then correct
the document. Finally, when all errors were corrected, the docu
ment was printed .

Spe llguard-s-one of the earliest and most famous of the spell
ing checkers for personal computers- uses the marking method.
With Spellguard (Sorcim Corp. , 2310 Lundy Ave, San Jose,
CA 95 131), the marking is done by changing the last letter of the
marked word to a marking charac ter, for example, a left bracket.
To correc t the words , the user can either scroll through the entire
document correcting each marked word as it appears, or the user
could use the word processor' s search function to locate the
bracke t marking the words, and then correc t the marked words.

The major difficulty with a marking-type spelling checker is
that while it quickly locates the misspelled words , the actual
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process of making the corrections can take up a lot of time.
Among the earliest spelling checkers for microcomputers that

didn't use the marking system was Hexspell (from Hexagon
Systems, Box 397 , Station A, Vancouver , B.C. , Canada V6C
2N2) for the Radio Shack Modell and Modellll computers.
Hexspell scrolls the document at a moderate reading speed so the
viewer can see the entire document as it is checked for spelling.
When it locates an unmatched word the scroll stops, the word is
highlighted and the user can either accept the spelling, correct
the spelling, or store the word in the dictionary at the touch of a
single key. Regardless what decision is made , the scroll resumes.
In this way the user sees each word in context, and gets a chance
to spot other mistakes-such as duplicated words- that had
gone unnoticed on the final read-through. When Hexspell has
finished reading the document it asks if you want any dictionary
words deleted (in case you had inadvertently keyed in an incor
rect spelling). It then records the corrected version of the docu
ment in place of the old disk file , and then records a second
corrected version under a file name you had selected when first
starting Hexspe ll .

An unusual feature of H exsp ell is that it learns your
vocabulary-both the words you add to the dictionary and those
you use most frequently. They " float" to the top of the list so
they are checked more rapidly than words used infrequently .

Typical of much so-called " improved" software , the new
" improved" version of Hexspell is not as convenient in certain
important respects as the older version. The new version does
not permit a phrase (two or more words) to be substituted for a
single " misspelled" word . Also, the new version does not run
under Modellll TRSDOS (for reasons having nothing to do with
Hexspell); it runs under NEWDOS , DOSPLUS and LDOS .

Radio Shack' s own spelling checker for the Model I and
Model III computers works very similar to the type that compiles
a word list , checks all the unique words, and then displays the
unmatched word in context. It provides a fully corrected version
of the docum ent. It is , howe ver, considerably slower than the
average "word compiler " spelling checker.

The heavyweights
For those who have no need to scroll the document, the

heavyweights in spelling correction are best represented by The
Random House ProofReader by Aspen Softw are (Box 339-B ,
Tijeras, NM 87095), and The Word Plus , by Oasis Systems
(2765 Reynard Way, San Diego, CA 92103 ). Both are similar in
concept , but with substantially different applications . Both ,
however , represent the most efficient way to correct spelling
errors on non-Radio Shack computers. Both programs de
termine all the unusual words in a document and then compile a
list of unmatched words. While it is doing the compilation it
keeps the user entertained with a screen full of almost useless
information. The number of words checked is flashed on the
screen, the number of unusual words is flashed , the Proof 
Reader even does a countdown on the alphabet. All this stuff is
fluff to entertain the user until the program is ready. Once the
software has determined the unmatched words , it displays them
on the screen one at a time . The user can then accept the word,
correct it, add it to the dictionary system for permanent refer
ence, or accept it as a "correct" reference only forthe document
being proces sed . (The ProofReader has that feature).

The software immediately updates the document by replacin g
the misspelled words with the correct spelling. The Word Plu s
and the ProofReader will even provide marking in addition to
actual spelling correction if the correction will change the width
of the word; which is important , for WordStar, because it does
not automatically reformat.

It is in the correction process that these two correction systems
really shine. First, in both systems the user can call for a viewing
that displays the word in context- a line or so of text which
includes the unmatched word is printed on the screen. Also, the
user can call for a dictionary search (a lookup) if he or she
doesn't know the actual spelling of the word. The ProofR eader
will fill the screen with words which generally approxim ate the

spelling of the unmatched word . The correct spelling can be
selected from the display and typed in. The Word Plus does it
somewhat differently . It displays fewer words, those more
closely approximating the unmatched word . Adjacent to each
word is a number or symbol. If any of the displayed words is
wanted as a substitute for the unmatched word , simply pressing
the key that corresponds to the symbol will enter it in the
document.
. At the conclusion of the processin g both programs record a

fully corrected disk file in place of the original document. Ifused
with a CP/M computer, the original document, with all its
errors, automatically become s the backup disk file.

From here on out the two programs differ markedl y, particu
larly in price. The ProofReader is about $50, The Word Plus is
$150. The ProofReader constructs an auxiliary dictiona ry of
words assembled as an ASCII file with a word processor , or
keyed in during the proces sing of a document. The auxiliary
dictionary must be added to the main dictionary periodically for
the auxiliary words to be available during a lookup. If it isn't , the
auxiliary words are used only for the start-up span.

The Word Plus is actually a system of several programs; the
spelling checker is only one part of the system . It has a main
dictionary and an update dictionary, but words keyed in during
updating become part of the start-up dictionary system . The
Word Plus also allows the user to construct specialized di
ctionari es, such as for law, medicine , or science. At start up, the
user can call specifically for the use of the specialized die
tionary (ies).

All of The Word Plus' routines can be called up as separate
programs, such as when working on a document, or even while
doing a crossword puzzle . The dictionary itself is accessed
through a program called "SPELL." Then there's one for
automatic hyphenation that can even be used on-line. There's
"LOOKUP," which can also be used on-line to look up the
correct spelling of a word, there's an anagram program used for
unscrambling "jumble" puzzles, and a " homonym helper"
that will untangle soundalike words such as "capital" and
"capitol. "

Other spelling checkers, diction aries , or whatever they are
called , are more or less similar to the ones we have covered . As a
general rule of thumb, you have no idea how they will work for
you until you try them . There are some users who rave over the
marking system used by Spellguard. Others prefer the screen
full of words displayed by the ProofReader. Some , such as I,
prefer the slow-scroll spelling checker, so defects other than
misspellings can be found. Still others think the keyed lookup
and instantaneous word replacement of The Word Plus to be the
ultimate in spelling correcting . Your best bet-as with any
purchase for a microcomputer-is to try a few before you buy .

Grammar checkers
Finally, we come to punctuation and style , represented by

Grammatik from Aspen Software, and Punctuati on & Style
from Oasis Systems. Both do the more or less the same thing .
They check for proper punctuation, such as a period in front of
the closing quotation mark rather than after, for cliched, muddy
and awkward phrasing , for duplicate words, etc . Grammatik
will also check for sexist words (gender specific), and the
number of times a particular word was used . It is really difficult
to precisely describe what each does. Pun ctuation & Style is
essentially into phrasing , Grammatik is into punctuati on . Both
tend to make copy bland, taking the individual writer out of the
document. For example , they tum one of the classic lines of the
Gettysburg address, " . . .that that nation . . . ," into just another
phrase by just another politician . The processed documents are
clear , but they could have been written by anyone.

But if you have no idea how to punctuate either for correct use
or ease of reading , or you are submitting your prose to the New
York Tim es, or you don 't care if your stuff reads as if written by
any of a thousand other authors, then let a computer check and
correct your writing style . (Just imagine what a computer would
do with this paragraph .) R-E
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FIG.1-TWO LOWPASS FILTERS. Even though the filters use different components, they perform
in a similiar fashion.

Analog
Filter Circuits

MANNIE HOROWITZ

Because almost every analog circuit contains some filters, understanding how to work with them is
important. Here we'll discuss the basics of both active and passive types.

THE MA IN PURPOSE OF AN ANALOG FILTER

circuit is to either pass or reject signals
based on their frequency. There are many
types of frequency -se lective filter cir
cuit s; their action can usually be de
termined from their names . For example ,
a band-r ejection filter will pass all fre
quencies exce pt those in a specific band .
Consider what happens if a parallel re
sonant circuit is connected in series with a
signal source . It lets all frequencies pass
freely, with the exception of those in a
small band of frequ encies around the cir
cuit's resonantfrequency. (At its resonant
fre q ue ncy, the para lle l ci rc ui t th e 
oretically acts as an infinite impeda nce .
That impedance is greatly reduced at off
resonant frequencies.)

On the other hand , should the parallel
L-C circuit be place d across (in parallel
with) the signal source, only the narrow
band pre v iou s ly rej ec ted wou ld be
allowed to pass from the source to the
amplifier. Thu s, we have ju st described a
bandpass filter.

In addi tion to bandpass and band
rejection filters, circ uits can be designed
to only pass frequencies that are either
above or below a certain cutoff frequency.
If the circuit passes only frequencies that
are below the cutoff, the circuit is called a
lowpass filter , while a circuit that passes
those frequencies above the cutoff is a
highpass filter.

All of the different filters fall into one
of two catego ries : active or passive. Pas
sive filters are comp osed of passive com
ponents such as resis tors , capacitors, and
inducto rs. Inductors , however, are un
desirable at some frequencies because of
their size and/or pract ical perform ance .
(At low frequenc ies, a real inductor's
propertie s vary con siderably from those
of an ideal inductor. )"Active filters consist
of pass ive elements along with an active
ele men t suc h as a transistor or an
integrated-circuit op-amp. Active filters
are usually designed without using in
ductors. Therefore they have the advan
tage of being less expensive on the aver-

age (because inductors can be expensive
and hard to find); they are genera lly easier
to tune; they can provide gain (and thus
they do not necessarily have any insertion
loss); they have a high input impedance ,
and have a low output imped ance.

A filter can be in a circuit with active
devices and still not be an active filter.
For example, if a resonant circuit is con
nected in series with two active devices
(such as transistors) it is called a passive
filter. But, if the same resonant circuit is
part of a feedback loop , it is then called an
active filter. We saw an example of such
an active filter when we discussed a tape
player preampli fer during our discussion
of feedback (see the July 1983 issue of
Radio- Electronics) .

Basic filters
A rudime ntary passive filter consists of

an R-C network or an R-L networ k .
Those networks can be found in many
different types of electronic equipment
performing different roles . For example,
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FIG. 2-THE OUTPUT OF THE LOWPASS filters
shown in Fig . 1 decreases as the frequency in
crease s.

That ' s the frequency where the output has
dropped 3 dB from its maxi mum value
(0 .707 of the maximum). Tha t corner
f re quency (also called the half-power
point) can be dete rmined from the values
of the components in the circuit. For the
R-C circ uit in Fig. I-a:

in power supplies , such circuit s are used
to filter undesirable ripple . In audio
amplifiers, different R-C network s are
used in tone-co ntro l, scra tch-filter, and
rumbl e-filter circuits.

Let' s take a look at some actua l filter
circuits and determine the effec t they will
have on signals that are fed to them. Two
filter circu its-s-that perform the same
function using different components
are sho wn in Fig. I . When a low
frequency signa l is fed to either one of
those circuits, the output is identical with
the input. However , as the frequency is
increased , the output is reduced-thus
they are lowpass filters. The output rolls
off at the rate shown by the curve in Fig .
2. T he important frequency to note is !o .

t0 1 = 1/2rr « R1+ R2)IIR3)C.

R1

We continue by leaving ein open and
shorting eo ut ' Then, R2 is across both R3
and C. By insertin g those values into
equation I we find for the seco nd corner
freque ncy:

T
cI

FIG. 6-A MORE COMPLEX filter circuit. Thi s
fil ter has mo re than one corner frequency.

case it is 2.7K + RQ. Using equation I ,
we d e t e r m in e th at ! o = I I
23t(2.7K + RQ)C. The frequency at which
the rolloff starts is!o , as shown in Fig . 4 .

The next step is to place a short across
the output and leave ejnopen . There is no
paralle l R-C combination in the circuit
when that is done; the only frequency
indicated in the response calculations of
the filter tsf; and its curve in Fig . 4 .

Now let' s look at a more complex filter
circuit-one in which there will be more
than one corner freque ncy. We will use
the procedure noted above to analy ze the
circuit in Fig . 6 and find those corne r
frequencie s. One!o corner frequency is
the beginning of the rolloff charac teristic
curve and a secondj, corner frequency is
on a curve with rising charac teristics . The
two resu lting curve s are then added to
provide a curve illustrating the overall
response of the circui t as shown in Fig . 7 .
First, we short ejn and note the tota l resis
tance across C-R3 in para llel with the
sum of Rl and R2. Subs tituting this infor
mation into equatio n I, we find that one of
the come r frequencies , where the high
frequency roll off starts, is:
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each curve, the slope is the same-6-dB
per-octave.

Any of these filter circuits can be
placed between two ampl ifier stages . If
that' s done , the come r frequency, !o , is
st i ll as p re d icted by eq ua tio n 1
presuming that the impedance of the cir
cuit feeding the filter is zero and the input
impedance of the circu it at the output of
the filter is infinite. Otherwise , resistors
in serie s with the inpu t to the filter and in
parallel with the output from the filter,
must be considered when deterrnining j.;

For exa mple, assume that the circuit in
Fig . 3-a is connected betwee n two transis
tors , as shown in Fig . S-a. Figure S-b is
the equivalent circuit involving the filter
and transistors. (The funct ion of coupling
capa citor C I is to DC-i solate the trans is
tor from the filter. That capacitor is usual
ly of such magnitude that it can be trea ted
as a short for all signa l voltages.) It can be
simplified by determining the equiva lent
resistance , RQ, of all resis tances at the
output. The final circu it is shown in Fig .
S-c. Equatio n I app lies there also .

The analy sis of this circuit-as well as
more co mplex filter circ uits that have
more than one corner frequency--can be
acco mplished in two simple steps . First,
short the input, ein, and note the total
resis tance across the capacitor. In this

10/8 101410 12 10 210 410 810

FREQUEN CY-Hz
FIG. 4- THE OUTPUT OF THE HIGHPASS filters
shown in Fig . 3 decreases as the frequency de
creases.
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For the R-L circu it in Fig . IB :

to = R/2rrL. (2)

"VeeFigure 3 shows two circuits , either of
which can be used to attenuate the low fre
quencies (thereby crea ting a highpass fil
ter). Note that the curve shown in Fig. 4 ,
when compared to Fig . 2, is symmetric
about the y-axis . In Fig. 2, the output
drops in the linear portio n of the curve by
6-dB every time the frequency is doubled.
In Fig. 4 , the output drops by 6-dB every
time the freq uency is halved . The impo r
tant point is that in the linear portio n of

R2
2.7K RB Rl

Q1 C1 Q2 _

..LR3 R 1"' I RE -

-e- "':'" -= ':'

(f)

~

I ,inef31,mef31
w
6 b

~ FIG.3-TWO HIGHPASS FILTERS that use dif-
a: ferent components but perform similiarly.

b

FIG. 5- TO WORK WITH a filter between two transistor circuits, you must first find the simplified
equ ivalent circuit.
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Next consider the total resistance in the
emitter circuit not shunted by C2 . It is RT
= RE +Rs/ f3 where Rs/f3 is the resist
ance reflec ted from the base circuit into
the emi tter circ uit. A corner frequency
due to the action of those resistances
along with the C2- RF combin ation is f 03
= 1/2rrC2(R FRT/(RF + RT) ) . Voltage be
gins to roll off at that frequency.

It is obvious that 1,'3 is at a higher fre
quency than is f 02 because the resistance

if we assume that the impedance of C2 is
much higher than RF atfo Hz. Here , Rc is
the impe dance at the input of the filter ,
f3R E is the impedance reflected from the
emitter circ uit of Q2 into its base circuit ,
and f3RE IIRs , the equi valent res istance of
Rs in parallel with f3RE , is the resistance
at the output of the filte r. Due to those
resistances, the output rolls off at fre
quenci es below L;

A seco nd corner frequ ency, f02, is
caused by the presence of C2 and RF in
the emitter circuit. Because C2 shunts a
portion (RF) of the total resis tance in the
emitter circuit, feedback due to the pres
ence of this resistor is reduced as the
frequ ency incre ases. Hence beginning at
f02, the output increases with the applied
frequency. It is equal to \,'2rrC2RF .

FIG. 12-ACTIVE TRANSISTOR FILTER has
three corner frequencies.

those filters are shown in Figs. 9 and II.)
To minimize their interrelated effec ts,
compo nents should be chosen so that the
R2-C2 circuit has a minor shunting effect
on R I and CI and that the RI-Cl combina
tion has only a minor affect on loading the
R2-C2 combination. It is best if the two
circui ts were co mpletely isolated from
each other by placing each R-C filter be
tween different transistors in a three-tran 
sistor amplifier circuit.

Active filters
An active filter involving bipolar tran

sistors , is shown in Fig . 12. Here we
assume that RE is much grea ter than re ,

the intern al emitter resistan ce of Q2.
Capac itor C I , along with the output im
pedance of Q I and the input impedance of
Q2 , form one high pass filter. The corn er
frequency . I; 1, due to those components
is
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FIG. ll-FREQUENCY·RESPONSE CURVES.
The response when '01 is less than '02is shown
in a. It is equal to that of the two or iginal curves
below the O-dBlevel. Shown in b is the response
when '02is less than '0"

frequencies, f OI and f o2, are determined for
the R I-C I combination and the R2-C2 com
bination , respectively. When f ol is sub
stantially less than f02, the response curve
for the circuit is as shown in Fig. II-a.
Shouldfol be higher in frequency than f 02,
the curve in Fig. II-b applies.

In the circuits drawn in Figs . 8 and 10,
the R2-C2 combination s prob ably have
some effect on f02 ' (The responses of

FIG. lO--BANDPASS FILTER USING two R-C
networks.

the two sections are then added to determine
the circuit's overall response.

Other two-section filters (two R-C net
works) can be combined to generate a band
pass filter circuit. That is illustrated in Fig.
10. There is low frequency rolloff due to the
C I-R I section of the filter and high frequen
cy rolloff due to the R2-C2 filter . The corner
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FIG. 8-TO INCREASE THE ROLLOFF RATE,
you can use more than one fil te r in a circuit.

The co mbination of R2 and C2 is a second
filter network, with a corner frequency at
f02' T hose corner frequ encies are de
termined throu gh use of equation I for
each R-C combinat ion. Curves with those
corner frequencies are show n in Fig. 9.
Each curve illustrates a rolloff at the rate
of 6 dB -per-oc tave . Add ing the two
curves result s in a character istic with an
eve ntua l rolloff of 12 dB-per-octave .

If more resistors and capacitors are added
to a circu it of the type shown in Fig. 8, a
procedure similar to that used with the cir
cuit in Fig. 6 may also be used. But this
time, the circuit must be split into two por
tions with each containing the individual
filter sections, and each section is analyzed
as if the other section does not exist. The
effects on the frequency response of each of

Sharpening the ro lloff
Rolloff using but one R-C or one R-L

net wor k , cann ot exceed a 6 dB-per
octave ro lloffrate. However, a faster rol
loff rate can be achieved by using more
than one filter in a circ uit. An arrange
ment using two lowpass filters connected
in series is in Fig . 8 . There , R I-C I is one
network with a corner frequency at fol'

The curves add as shown in Fig. 7. The
total curve indicates the overall response
of the filt er. The two equations differ only
by the resistance facto rs . Because R21 1R3
is sma lle r than (R 1+ R2) IIR3J02 is high
er in freq uency than is fo l' A simi lar pro
cedure may be used to determine the fre
qu ency res po nse of othe r complex
arrangements.

f 012f01 4f018f0116f0132fOl
f 02 2f02 4f 02 8f02

FREQUENCY-H z
FIG. 7-FREQUENCY RESPONSE curve of the
circuit shown in Fig. 6.
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thro ugh C I- high frequenc ies are fed
throug h C 1 back to the input , to increase
the rolloff rate. In both lowpass-filter cir
cu its, R I and R2 are usuall y made
equal-about 10,000 ohms.

Highp ass filters can be formed using
circuits identical to those drawn in Fig .
14 . All that's necessary is to interchange
the locations of components in the R I-C 1
filter as well as compo nents in the R2-C2
filter. As before, equation 3 applies .

In the article on high frequency circuits
(see the August 1983 issue of Radio
Electronics), the Q of an L-C circuit was
defined . That same defin ition also applies
to bandpass and band-rejection types of .
R-C circuits . As you recall, the Q of a
bandp ass circuit is equal to f ulifwfd
whereI; is the center or resonant frequen
cy, fHis the frequency above resonance
where the gain has dropped 3-dB from
what it is at resonance, and A is the fre
quency below resonance with the 3-dB
gain reduction .

We will now be looking at some more
active filters and we will present a number
of different equa tions for determ ining the
various C 's and R's that are needed . We
will not derive the equations; the filters
will be presented in " cookbook" form .
You' ll achieve good performance if the
given relationships are observe d. Rolloff
will approach the ideals of 40 dB-per
octave for the circuits we' ll discuss .

A typical bandpass filter circuit using
resistors and capacitors is shown in Fig.
15 . Before you de termi ne what com
ponents you use , you must calculate ju st
what Q must be . Let us say you want a
peak response at 1000 Hz and that the
gain should be down 3 dB at 900 Hz and
1100 Hz. Q mu st th en b e 10001
(1100 - 900) = 5 .

Continue the design by letting C I be
equal to C2 . Calculate R I by setting it
equal to 100,000/Q . Because Q = 5, RI
= 20, 000 ohms . The relationship for de
termin ing R2 is 5250/Q, so in this ex-

R R

2C ~e out

RIZ

-.:i='
C C

b

C2

R3

Cl R2

FIG. 16-ACTIVE BAND-REJECTION filters us
ing op-amps, The filter shown in b uses a twin-T
circuit.

where R I and C I are the components in
one of the R-C networks and R2 and C2
are the components in the second R-C
network. An inverting circuit could ju st
as well have been used here . Figure 14-b
shows shuch an arrangement. Equation 3
still applies . Nega tive feedback is applied

FIG. 15-ACTIVE BANDPASS FILTER using an
op-amp ,

I
I I
I I

CURVE WITH :
tOl CORNER I
FREQUEN CY:

CURVE WITH
t02 CORNER FREQUEN CY

in the denomin ator of the equation for f 03
is lower than that for f 02 ' Usually, f O! is
lower than either f 02 or f03 because the
capacitance of Cl and the input and output
resistors in the circuit, are all large . The
value of RF is seldom negligible when
considering the factors in equation for fO!
because C2 can frequently be considered
as an open circuit atfO! Hz.

Four curves are shown in Fig. 13.
Three of these represent the response of
individu al filter sections in the circuit ,
with rolloff or amplitude increases start
ing at the three corner frequencies . The
total curve shows the overall effect on the
response of the combination of the three .
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Using op-arnps
Now we' ll look at an active filterthat is

designed around an op-amp . In the circuit
shown in Fig . 14-a, the capacitor in the
feedback loop attenuates the high fre
quencies, therefore , the circuit behaves
as a lowpass fil ter. The frequency at
which the output has been attenuated 3 dB
can be approximate d from equation 1
when R and C are identical in both filter
sections. If they should differ, then

fa = 1/2rc j(R1C1)(R2C2) (3)

tOl t02 t03

FREQUE NCY - Hz
FIG. 13-CURVE SHOWING THE THREE corner
frequencies and how they add to provide the
overall circuit response.

4R1 4Rl

R1 R2

""rl---C2

~-----'
C 1

'------r~

. (J)
o
Z
o
a:
Io
W
-l
W
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is«
a:

R1 + R2

Cl

b

FIG. 14-ACTIVE LOWPASS FILTER. The signal
is fed to the non-inverting op-amp inpu t in a, and
to the inverting input in b.

d

FIG. 17-LOWPASS FILTERS. The circuit shown in a is a constant-K T-section filter ; b shows a
constant-K n-sectl on: c shows an M-derived T-section, and d shows an M-derived n-section filter.
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fa = 1/2rrj R1R2C1C2 .

Once Q has been determined , the ratio of
R2 to R I in the circuit can be set equal to
4Q2. Make R I equal to about 100 ,000IQ ,
R3 equal to about 5250lQ and R4 equal to
about 50 x R3 . Using this information ,
calculate the C' s for the circuit through
use of equation 3.

Another type of notc h filter (often
ca lled the twin-T arrangeme nt) bu ilt
around an op-amp is shown in Fig. 16-b .
In that circuit. j', can be determ ined using
equation I . Because Q can be very high ,
the rolloff is sharp.

Constant-k and m-derived filters
Constant-k filters get their name from

the fact that the product of the capacitive
and inductance reactan ces (Xc x Xd is
constant at all frequencies . They exhibit
reaso nably sharp rolloff with a smooth
passband . However , sharpness of rolloff
can be improve d co nsiderably by using an
m-derived filter.

An m-derived filter can be recognized
by th e pa ra lle l- re so na n t or ser ies
resonant circuit in series or acro ss the line
respect ively. They produce essentia lly
infinite attenuation of the frequency to
which they are tuned (thus zero transmis
sion of that frequency along the line).

Schema tics of both constant-k and m
derived filters are shown in Figs . 17
through 19 .

Component values in the circuits de
pend on the resistance at the input to the
filter circuit as well as the resis tance at its
output. In this disc ussion, we assume
them to be equal- that is the usual case .
We deno te that resistance by the letter R.
If input and output resistances differ , let R
equal the average value of the resistance
at the input and output. Rolloff will be
affected by that mismatch . But resistanc e
can be adj usted to the ideal by merely
adding the proper transistor circuits at the
input and output of the filter.

In the bandpass circ uits , the Q of the
coils do affect the sharpness of rolloff, but
only to a minor degree . Rolloff at the low
end of the pass band starts at I; while
rolloff at the high end of the passband
starts atfH. lfL andfHwere defined above).
For these circuits the resonan t freque ncy
is equal to jfJH'

The various filter c ircuits shown in
clude equations to indicate the approxi
mate values of the co mponents to be used
in the circuits . Using those , you should be
able to design a practic al circ uit.

Several constant-k or m-de rived filter
sections may be combined to sharpe n
rolloff and incre ase attenuation at dif
ferent frequencies , if required . Input and
output impedance matching will not be
disturbed by such com binations .

Next time we' ll look at another aspect
of solid-state devices-how they can be
used in switching applications . R-E

dicated in equation 3, is:

d

L= 3.75R
4rrfo

L = 1.66R (f H- f L)

2rrfHf L

d

L = 3.75R(fH- f L)
4rrfHf L

C = 1/2rrfo j R3(Rl IiR2) . (5)

Substituting j., = 1000 , R3 = 1000 ,000 ,
and RIIIR2 = 998 into equation 5 yields
the fact that C = 0 .016 uf, If you follow
the results , you can obtain a capa ble filter
ing circ uit.

A band rejection or notch filter is in
Fig . 16-a. Here , Q is determined as be
fore . Capacitor C I is usually made equal
to C2 and the resonant freque ncy , as in-

1
eout

C = -:O-7c1 ,-------,-;
rrR(fH-fL)

c=J..&LI 2rrf OR

Lo.tl r ( ~ Lo;;;nut

9 ~ c =~ 9
LL..._ --- ---I 4 rrf oR J

b

C=_1 _
4rrf o R

C= _ 1_
2rr f o R

L = --'---'-'--c---=--

r~
ein R(fH-fl )

L = 4";f
H

f
L

b

FIG. 19-BANDPASS FILTERS. The circuit shown in a is a constant-K T-section filter; b shows a
constant-K it-section ; c shows an M-derived T-section, and d shows an M-derived n-sectlon filter.

ample , R2 should be set equal to 1050
ohms. The value of R3 is equal to the
product of 20,000 ohms and Q. For this
problem , R3 = 100 ,000 ohms.

For the circuit in Fig . 15

fo = 1/2rr j C l C2R3(Rl IIR2) (4)

Because C I is identica l to C2 , the produc t
of the two capacitances is C2. To de
termine C , equ ation 4 beco mes

FIG. 18-HIGHPASS FILTERS. The circuit shown in a is a constant-K T-section filter ; b shows a
constant-K it -sect ion; c shows an M-derived T-section, and d shows an M-derived it -section filter.
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er-ference

Interference from AM (broadcast-band signals can often be a
source of irritation for shortwave listeners and longwave
enthusiasts. Here's one way to eliminate the offending signals.

R.W. BURHANS

L1 7.1-12.5IlH L2 7.1-12.5IlH

~lC2 ~-C-4-----<o
1.005 1.005 1.0033 T.0033

, i

o g~ g~ 0

FIG. 1-T-NOTCH TRAP. Our trap was set to reduce interference at 970 kHz and 1340 kHz. Coils L1 and
L2 were set to 10.5 and 8.5 j.<H respectively.
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lis teners are often plagued with in
terference from strong, local, broadcast
band (BCB) stations. The interference
often results in intermodulation distortion
in the receiver. Antenna tuners or RF
preselectors are often used to reduce the
problem. Sometimes, traps made up of
parallel-tuned L-C circuits are simply
connected in series with the receiver's
antenna-input cable. However, a more
effec tive trap-one tha t we wi ll
discuss-is the T-notch circuit. The T
notch trap also consists of a parallel L-C
circuit-but the capacitor has a center tap
that is fed to ground through an adjustable
resistor. Figure I shows a dual T-notch
circ uit that is used to attenuate in
terference from two local broadcast-band
stations. (In our case, each station is lo
cated about one mile from the test sight.)
Of course, a single T-notch trap can be
used if you have a single-s tation in
terference problem.

The T-notch trap operates as a delay
and-add network. The tunable, parallel
L-C circuit provides a 1800 phase shift
from input to output. The delayed signal
is then added to the original (with a multi
plying constant). The variable resistor
by letting you adjust the phase and how
much of the original signal will be added
to the delayed signal- provides a way to
adjust the circuit for a sharp null.

Circuit design
Let's consider a single T-notch trap.

For a 50-ohm antenna system, the trap's
inductor, L, is chosen such that its reac
tance (X L) is in the range of 30 to 100
ohms. At the band of frequencies we're
interested in (600-1600 kHz), that re
quires an inductance in the range of 7 p,H
to 12 p,H with a fairly large parallel
capacitance. (Two capacitors, connected



TABLE 1-Capacitor Selection PARTS LIST

Capacitor
value
.01fJ. F
.0068 fJ.F
.005 fJ.F
.0033 fJ.F
.0022 fJ.F

Trap frequency
for L = 12.5 fJ.H

625 kHz
770 kHz
860 kHz

1100 kHz
1360 kHz

Trap frequency
forL=7.1fJ.H

810 kHz
1000 kHz
1200 kHz
1480 kHz
1800 kHz

Midband XL

40 n
50 n
65 n
72 n

100n

R1 , R2-2000 ohms , trimmer potenti
ometer

C1-G4-polystyrene capacitors (values
depe nd on the interfering frequen
cies-see text and Table 1)

L1, L2-7.1-12.5fJ.H s lug-tuned coil
(Mouser 542-23A105RPC or equiv
alent)
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T-NOTCH
TRAPS
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T-NOTCH
TRAPS

RECE IVER
CO UPLER

SHORTWAVE MULTI-BAND
TRAPDIPO LE

ues for traps for two different frequen
cies, it is often best to place the lower
frequency trap first (toward the antenna)
with the higher-frequency trap toward the
receiver.

Figure 3 shows ways of using T-notch
traps with various receiving antennas . If a
short random wire is directly connected to
the trap input at frequencies below about
3 MHz , the trap shunt capacitance will
effectively short the antenna or act like a
large attenuator. Thus, this low
impedance trap is mos t useful at a
50-SOD-ohm impedance level when in
serted between a receiver and a tuned
antenna, antenna tuner, or active -antenna
system . R-E

App icat ions
The T-notch trap is not limited to

reducing broadcast-band interference .
We have used similar traps for Loran-C
receiver input circuits to remove 88-kHz
and lIS-kHz signals that were causing
interference in the desired 90-110 kHz
Loran-C range . If you are designing a trap
circuit that uses use similar inductor val-

that's particularly true when two traps are
used (because of the interaction between
the circuits.)

c

T-NOTCH
TRAPS

TO
RECEIVER

ANTENNA
TUNER

RANDOM-LENGTH
ANTENNA

- ~L..~ I-- - - -----t-+--- - ,-- ~~~CEIVER

d

FIG. 3-THE T-NOTCH TRAPS can be used wit h various antennas .

of the addition of the delayed and original
signal.

Tuning the trap
To be of use, the trap has to be tuned to

the particular offending stations in your
area. The method of adjusting the traps is
rather simple : First, tune your receiver to
the interfering station . Next, adjust the
inductor to reduce the signal and then
adjust the resistor for a sharper null. We
mentioned previously that the resistor is
used to trim the circuit and obtain a sharp
null point. That null is deepest when
R = QXd4 (where Q is the unloaded Qof
the inductor) . It is usually necessary to go
back and forth over those adjustments-

Fig. 2, the trap 's - 3-dB skirts start at 500
kHz and extend to 3 MHz . In our test
setting, we achieved nulls of at least - 40
dB at the two selected local -interference
frequencies. You should find it possib le
to tune the trap for an even deeper null of
- 60 dB-but that requires very careful
adjustment of the inductor and adding
resistor. At the deepest null point there
wi ll be a pronounced 2nd-harmonic
effect, but at a very low level. That effect
(where you see a signal of twice the fre
quency of the interfering signal) is a result

RANDOM-LENGTH
ANTENNA

(NOT RECOMMENDED
BELOW 3 MHz)

~- t-
-1'-

a:;

ur
(I)

0
~
u.J

13 0a: Z
0

.01 .1 .5 1 10
FREQU ENCY-M Hz

FIG. 2-THE RESPONSE of the trap in Fig. 1 is
shown here. The local offending stations are
WATH (970 kHz) and WOUB (1340 kHZ). While
the power of neither station is above 1 KW, they
prod uced considerable interference.
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in series , are required for each trap . Don't
forget that the value of each will be dou
ble that required for an equivalent single
capacitor parallel L-C resonant circuit.)
Table I shows a selection of capacitors
designed to cover the AM band . (The
capacitance values shown are for each
capacitor-not the equivalent of the two
capacitors in series .) The inductor is a
7 .I-to-12.S p,H slug -tuned, adjustable
RF coil with a Q greater than fifty . We
mentioned one possible source for that
coil in the parts list. In addition, we have
also used many surplus adjustab le induc
tors on older-style ceramic forms with
considerable success.

Trap performance
While the trap will work best when

driven from a 50-ohm source and ter
minated in a 50-ohm receiver load, it can
also be used with SOO-ohm receiver input
terminals. However, its null will not be as
deep. Figure 2 is a graph that shows the
typical response of a T-notch trap circuit
when it is connected in series with a 50
ohm active antenna system that covers the
range of 10 kHz to 30MHz. (Such active
antenna systems were discussed in the
February through Apri l 1983 issues of
Radio-Electronics.) We should note that
this trap circuit does not present any prob
lems when it is used in series with active
antenna systems where DC power flows
in the connecting cable between an an
tenna preamplifier and receiver coupler.
The reason that that is the case is be
cause there is a direct, low-resistance DC
path from input to output and no DC
ground.

When used at frequencies above 3
MHz or below 500 kHz, this T-notch trap
is very effective at removing interference
from broadcast-band stations-as seen in
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THE DRAWING BOARD
Solving the reset problem

ROBERT GROSSBLATT

4044 ; but in line with the established tra
ditions of this column, let's see what we
can do with a bunch of simple gates.

Figure I shows how we could build a
simple flip-flop. It' s made from two inver
ters and is mechanically triggered . If we
connect the R switch to ground the Q out-

FLlp·FLOP TRUTH TABLE
R S Q Q
lSJIN lSJIN No Change
lSJIN HIGH H IGH lSJIN

HIGH lSJIN lSJIN HIGH

HIGH HIGH Not Allowed'
' See text

R input is connected to +V and see what
happens as we switch the S input betwee n
+ V and ground.

If we connect the S input to ground, the
Q output will be high because a NAND gate
has a high output if one or more of its

continued on page 93

put will be positive and the Q output will
be negative . In fact , triggering either of
the outputs will produce entirely predict a
ble results and obviously stable outputs.
The only thing we can' t do is connect both
the Rand S inputs to the same polarity- if
we did, the whole thing would obviously
go up in smoke . Since we all know that if
something bad can happen it will happen ,
we'd better look further for our needed
flip-flop.

In Fig. 2, we've done the same sort of
thing with a pair of NAND gates . The oper
ation of the circuit is more interesting and,
ultimately, more useful. Let' s assume the

FIG. 3

R\
10k.

15

RS

-1-V

FIG. 2

FIG. 1

I ~ CE

8 GO

1 (..1 3

1<0 +v 401,

12 CAR R'\"
0-----1 0 0 '

+V

THE MOST IMPORTANT THING WE LEARNED
from last month 's discussion of counters
in general and the 4017 in particular is
this: you get what you pay for. Using the
4017 to get nice cheap frequency division
was like a lot of things in life-it seemed
like a good idea at the time but when we
put the IC to work we only got half of
what we expected. The circuit was cer
tainly cheap enough but the results were a
far cry from nice. Two major problems
showed up that really limited the useful
ness of the circuit. The first , asynchro
nous reset , introdu ced some unpredic
tability in the output. The second problem
was that the output duty cycle would
change as we changed the number we
were dividing by. Now, for some applica
tions those may not be important but for
others, they can be a real problem.

Not only that, but it's a good rule of
thumb in desig n to limit the times you're
willing to shrug your shoulders and com
promise. After all, one of the main rea
sons you' re designing something from
scratch is to have the circuit do exactly
what you want it to do. There are already
more than enough times in life when you
have to meet something halfway.

The reset problem
Let' s tackle the reset problem first. In a

nutshell , asynchronous reset means that
the IC will reset itself whenever the reset
pin is brought high . Not only is the opera
tion independent of the input clock but
you also have no control of the time the
RESET pin remains high . Fortunately, that
problem can be licked with a little bit of
imaginative gating.

The trick to adding synchronous reset
to the 4017 is being able to control the
RESET pin . We need some sort of gating
arrangement that will make it go high
when we want; and more important, make
it go low when we want. We also need
some way of making sure that latter signal
comes when RESET is com pleted . Re
member that the 4017 is disab led as long
as the RESET pin is held high.

Let's digress for a bit. What we're talk
ing about here is a gating arrangement
that has two independe nt inp uts and
whose output will change state when trig
gers are applied to each of the inputs. So,
as you've probably guessed by now, we
need a flip-flop. Now, you can use some
standard-type flip-flop such as the 4043 or
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DRAWING BOARD
continued from page 88

inputs are grounded. Since the Q output is
also connec ted to one of the legs of the
first NAN D gate we have two highs there
and the Q output will be low. If we switch
the s input to + Y, the output of the sec
ond NAND gate won' t change because the
other leg is still bein g held low. Suppose
we now connect the R input to ground
while the s input is switched to + V. With
one leg grounded , the Q output will go
high and the two highs at the input s of the
second NAND gate will make the Qoutput
low. As you could pred ict, that flip-flop
only responds to negative triggering be
cause of the basic operation of the NAN D

gate .
The only thing to watch out for when

you're using this flip-flop is to make sure
that the sand R inpu ts aren't grounded at
the same time. If that does happen , both
output s will be high and the circuit will be
unstable . In practice , the last input to be
grounded will decide the ultimate state of
the flip-flop. But don 't believe us-build
it and try it yourself.

We can build the same sort of circuit
with NOR gates and the flip-flop will re
spond to positive triggering . Use the pre
vious discussion as a guide and trace
through the operation of the NOR gate flip
flop so you understand how it works .

Now let 's get back to our original prob
lem . The circuit in Fig . 3 uses a NOR gate
flip-flop to control the operation of the
reset pin on the 4017 . We're using NOR

gate s becau se they respond to positive
triggering and the outp uts of the 4017 are
active high . The truth table for the flip
flop is shown in Table 1. The not-allowed 
state with NOR gates is having both the
flip-flop inputs high . This isn 't a problem,
since the internal gating of the 40 17 guar
antees that only one output can be high at
anyone time.

As long as none of the switches are
closed, Rl holds the input of the flip-flop
low. That means that the Qoutput will be
low regardless of what is happening at the
s input. The reset pin of the 4017 is also
held low and the chip is enabl ed . Now
let' s close one of the switches and see how
the circuit works.

When the selected output goes high ,
the R input of the flip-flop goes high and a
high appears at the Q output. This resets
the 4017 , the selec ted output goes low,
and the 0 output, pin 3 , goes high . Re
memb er that the 4017 output s go high in
turn and whatever output you select will
be low immedi ately -following a reset
pulse . That makes the R input low and
control of the flip-flop moves over to the s
input. You can see from the truth table in
Table I that we need a positive pulse there
to make the flip-flop change state and put
a low at the Qoutput to release the 4017's
RESET pin .

The 0 output of the 4017 is inverted by
NO R gate IC2-a and presents a low to one
leg of NOR gate IC2-b. The other leg ofthe
gate is connected to the input clock and
when a low appears there , IC2-b goes
high and resets the flip-flop. That releases
the RESET pin and enables the 40 17. If you
kee p the switch closed at the keyboard ,
the circuit will reset over and over at the
same point. The result will be a series of
pulses at the Q output equa l to the input
frequency divided by whatever number
you chose .

.That circuit gives the 4017 a reset oper
ation that is both synchronous and locked
to the input clock . By following every
thing carefully you should have no trouble
understandin g how we did it. Remember
that the reset operation starts on the posi
tive half of the incoming clock cycle and
is ended on the negat ive half of the same
clock cycle. Since the input clock will be
running faster than the pulses at any of the
4017 outputs , we don't have to worry
about glitching in the count.

A side advantage of that approach is
that the Q output of the flip-flop will give
us an output wave that is equal in frequen
cy to the Q output but oppos ite in sign.
That can come in handy for some things
and is especially nice since we're getting
it for free .

If you want to cascade several 40l 7's
together to increase the range of division,
you won't be able to use the carry output,
pin 12. Since that pin is high for the first ·
half of the 4017' s full count and low for
the second half, frequency division of less
than six will mean that the carry pin never
goes low. The 0 output will, however, al
ways go through a full cycle no matter
what division you're doing , so you can
take your signal from there .

The duty cycle problem
Now that we've solved the reset prob

lem, let's look at the duty-cycle problem .
In case you forgot what it is, we dis
covered that the duty cycle of the output
would change every time we divided by a
different number. It would follow the form
lIN where N is the number you're divid
ing by. More specifically, the high time
would be equal to the period of the incom
ing clock, and the low time would be
equal to N - I times the period .

If you' re dividing by an even number,
some simple gating would let you get an
output with a nice 50% duty cycle but
trying to do the same thing with an odd
number would be-well , odd .

One of the basic rules of design is that
there' s a better way to do everything and
that 's true here . When simple problems
generate overly complex solutions , it 's
time to scrap your whole approach and
start over with a different color paper. In
this case , squaring up the duty cycle not
only calls for a different approac h, it calls
for a different IC-a different kind of
counter. We' ll examin e that-and other
mysteries -in next month 's column . R-E

NEW LIT
COMPONENTS catalog , 68 pages , 5~ x
8% inches , lists semiconductors, integrated
circu its, mic rocomputer boards , micro
processor and support circuits, transistors ,
diodes, capac itors , resistors, potentio meters ,
multimeters , connectors , so ckets , PC
boards, plastic enc losures, soldering aids ,
data and reference books , and much more.
Free upon request.-Active Electronics,
PO Box 8000, Westborough , MA 01581.
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OPTOELECTRONICS, se lector gu ide and
cross reference is 20 pages on coated stock,
with color, 8Y2 x 11 inches, and includes sum
mary data on all current Motoro la opto de
vices. Included is information on fiber-optic
emitters and detectors, infrared-emitting di
ode s, si licon photodetectors, 'slotted cou
plers, and a broad line of optocoup ler/
isolators . The booklet is both a guide and a
cross -refere nc e ; free on request from
Motorola Semiconductor Products, Inc.,
PO Box 20912, Phoeni x, AZ 85036 .
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DRY-TRANSFERS, catalog is 17 pages on
coated stock, 8~ x 11 inches, and presents a
compl ete line of instant lettering , dry trans
fers , and related produc ts for engineers , in
dustrial designers, draftsmen, chemists, and
technical illustrators. The contents include
printed-circuit kits and refills , titles for elec
tronics equipment, title and alphabet sets, full
size and half-size logic symbols, printed-cir
cuit donuts, component outl ines, chemi cal
symbol sets, standard alphabet sheets, and
many other items . Free upon request from
Datak Corporation, 65 Seventy-Firs t St.,
Guttenberg, NJ 07093 .
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SWITCHES, cata log is 12 pages in color on
coated stock, 8Y2 x 11 inches, presenting MG
Electronics' range of general-purpose switch
es for consumer and industrial electronics
equipment.

It is complete with specification charts, di
mens ional drawinqs. and photog raphs that
detail the company's offer ings of toggle , foot,
heavy-du ty, contact, pushbutton, illuminated ,
miniatu re, and keylock switches , as well as
fuse holders. Free upon request from MG
Electronics, 32 Ranick Road, Hauppauge ,
NY 11788.
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COMPUTERS, Di$count America Guide (Di
rectory of Discoun t Computer Supplie rs) is 31
pages 8Y2 x 11 inches and contains data on
books and per iod icals , cable, calculators,
components, diskettes , games, hardware, in
surance, mainfram es, minicomput ers, paper,
ribbons , software, supplies, tape, typesetting,
typewriter convers ion, and used equipment.
There is a "Computer Comparison Chart"
that wi ll aid the reader in figuring the real
costs of purchasing computer systems . It is
available at $3.50 postpaid from DiScount
America Publications, 51 East 42nd St .,
Room 417P, New York, NY 10017. R-E
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The professional breadboard.
(For professional, hobbyist or student.)

SELECTRIC INTERFACE
continued fro m page 78

Global Spec ialties' PB-203A Proto-Boards'
The solderless breadboard
that set the indust ry stand
ard fo r speed, versat ility and
convenience. With a capa
city up to twe nty-four 14-pin
DIPs and three regulated 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 01 Pto 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 app lications.

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 breadboard ing.

GLOBAL SPECIALTIES
CORPORATION

70 FultonTerr.. New Hayen . CT06509 (203) 624·3103.TWX 710-465-1227
OTHER OFFICES: San Francisco (415)648-0611 . TWX910-372-7992. Europe: Phone Saffron-walden 0799-21682. TLX 817477

Canada: Len Finkler Ltd..Downsyiew. Ontario

Calltoll-freefor details1·800·243·6077During business hours

' Suggestedu.s.resale. Prices. speciticationssubject tochangewithoutnotice © Copyright 1981 Global SpecialtiesCorporation.
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PARTS LIST-SELECTRIC
ADAPTER

All parts mentioned in the Parts List for the
Electronic and Printer versions, plus:
IC10, ICll - ULN2813A or ULN2803A
high-voltagefcurrent darlington transis
tor array, (Sprague)

02 - 04-1N5400
S0L1 -S0L1Q--So lenoid,12-volts OC
Misce llaneous: PC boards, NO. 6 hard
wa re : (two 1 x V4 in ch male/ femal e
threaded round spa cers, two ¥a-inch
flathead screws. two 1;8-inch pan-head
screws, hex nut), music wire (12 inches,
.031-inch diameter), plastic-covered stain
less steel cable (27 inches, .020-inch di
ameter) 18 crimp sleeves (.040-inch
diameter), wire ties, ribbon cable, etc.
A complete kit of all parts for Selectric
conve rsion, including main PC board ,
case, cable for typewriter, solenoids,
etc. (not including memory board or
memory IC's) is available from ALPHA
Electronics, PO Box 1005, Merritt Is.,
FL. 32952 (305-453-3534) for $169plus
$6 postage. The mechan ical adapter
alone (solenoid boards and solenoids)
is available for $90 plus $5 postage.
The ULN2813A or ULN2803A IC's can
be purchased for $3 each postpaid.
Florida residents please add 5% sales
tax. Canadian orders please add $2 ad
ditional to US postage; other foreign
orders please add $6 additional to US
postage.

I
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through holes , so those proced ures are not
necessary.)

That's all we have room for now, but we
still have a lot to do . That includes assem
bling the boards, and connecting them
between your computer and typewriter (or
printer). We' ll begin that next time when
we continue this article . R-E

RE

ADDRESS

NAME _

Mcintosh Laboratory Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 1390 4-00 96

CITY STATE_ _ ZIP _L J

r---- - - - ---- - - - - ,
I
I
I
I
I
I

SEND
TODAYI

If you are in a hurry for your catalog please send the coupon to Mcin tosh.
For 110n rush service send the Reader Service Card to the magazine.

mtlnillsh
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 w ill receive an FM stat ion directory that
covers all of North America.
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~FREQUENCY COUNTERS to 1.3 GHZ
~ By DPTD leclranics inc. Ft. Lauderdale, Florida

EST. 1974

700 MHz counter $350.
1 GHz counter 425.
1.3 GHz counter 495.

MOST ITEMS SHIPPED FROM STOCK
Prices/ Specifications subject to change without notice or obligation ,

#8007-S
#8010-S
#8013-S

• FULL YEAR GUARANTEE - ALL PRODUCTS.
• CERTIFIED NBS TRACEABLE CALIBRATION.

• ALL ALUMINUM CABINETS.

#AP-8015-A $195.
#TA·100 Antenna, RF pick-up telescope style with right angle elbow
and BNC connector $12.

MODEL K·7000·AC 10 Hz to 550 MHz counter. 50 Ohm & 1 Mego hm in
puts via BNC ty pe connectors on rear panel. This model is availab le
in opt ional kit form .

#K-7000-AC counter assembled 115VAC/12VDC $150.
#K-7000-ACK counter kit form 120.
#Ni-Cad-70S internal Ni-Cad battery pack 25.
MODEL LFM:1110 Low frequency multip lier. A frequency counter
acc essory enabling tone frequencies to be counted faster and more
accuratel y. Has low pass f ilter for off-the-a ir. Tone-squelch
measu rements. BNC input/output.

#LFM:1110 115VAC/12VDC $150.
MODEL 7010·510 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 sensit ivity. Very compact I) 1/2 digit counter: Size 2" H x 4"
W x 5" D, 1 lb.

#7010-S 600MHzcounter115VAC/12VDC $235.
#TCXO-80 ± 0.1 PPM TCXO t ime base 75.
#Ni-Cad-76 Internal Ni-Cad Battery Pack 25.
MODELS 8007·5 , 8010·5, 8013·5 Delu xe series wi th frequency ranges
of 10 Hz to 700 MHz, 1 GHz and 1.3 GHz. Standard features include:
external c lock input/output, excellent sensitivity, sealed ± 1 PPM 10
MHz TCXO time base, 4 gate times, 9 digit reso lution to 175 MHz,
front panel power jack for optional Broadband Preamp accessory,
115 V AC or 12 V DC operation, high quality compact construct ion
housed in rugged aluminum cabinet. Optional features: internal Ni
Cad rechargeable battery operat ion , precision ± 0.1 PPM TCXO or
± 0.05 PPM proportional oven (OCXO) time base . All t ime base
oscillators, including the standard TCXO, have 10 turn cal ibration ad
justment accessible from rear panel. Size 3" H x 7 1/2" W x 6 1/2 D.
2 3/4Ibs.

OPTIONS:
#TCXO-80 ± 0.1 PPM TCXO time base 75.
#OCXO-80 ± 0.05 PPM (prop . ove n) OCXO time base 125.
#Ni-Cad-86 Internal Ni-Cad battery pack 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. No ise Figure less than 5.5 dB.
supplied with AC adaptor or may be powered from power. jack on
80XX-S series counters.

#TA·100 Ant.

7010·5

AP·8015·AMADE IN USA

TIMEBASE AVERAGESENSITIVITY MAX RESOLUTION

MODEL RANGE
(FROM 10 Hz)

FREQ STAB-DESIGN BELO'N ABOVE
500 MHz 500 MHz

GATETIMES SENSITIVITY EXT CLOCK METAL PROBE
MAX CONTROL INPUT/O UTPUT CASE POWER

12 MHz 17 MHz 60 MHz 175 MHz FREQ JACK

15 mV (2)
K-7000-AC 550 MHz 5.24288 :t 1 PPM-RTXO -24 DBM N/A .1, 1 SEC 10 Hz 100 Hz No No Ves No

:t 1 PPM-TCXO 10 mV 20 mV (3)
7010-$ 600 MHz 10.0 MHz ' :t o.1 PPM -TCXO -27 DBM - 21 DBM ,1. 1. 10 SEC .1 Hz 1 Hz 10 HZ Ves No Ves No

8007·$ 700 MHz

:t 1 PPM-TCXO (4)
8010-$ 1 G Hz 10.0 MHz ' :to.1 PPM-TCXO 10mV 20 mV ,01. .1. 1, 10 .1 Hz 1 Hz 10 Hz Ves Ves Ves 1\3s

· :t o.05 PPM -OCXO - 27 DBM -21 DBM SEC

8013-$ 1.3 G Hz

OPTOelectronics inc.
5821 NE 14 AVE. FT. LAUDERDALE FL 33334

VISA TOLL 800-327-5912
MC
COD FREE FLA 305-771-2050
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To US and Canada Add 5% to max of
$10. per order for shipping/ han dling
Foreign orders add 15%



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

OUR PRICE$11 9 9 5
Contains five un its in one; stabilizer (v id eo gua rd
remover); image enhancer; video to RF co nverter;
v ideo fad er; and dual output distribut ion ampl ifier .
Stabilizer Will correct en tire range of copy guard
distortion su ch as jitte r, vert ica l ro ll or black bar
trave ll ing through pictu re.
Enhancer Atta in best picture for your preference.
RF Converter A llows you r TV set to receive video and
audio signals from your image enhancer, guard
stabil ize r, v id eo camera, computer, VCR , etc. The direct
video s ignal from any vid eo component can be fed
in to the V-1880 and converted to a usable RF signa l
that can go to your TV antenna term inals.
Vide o Fade r Used to produce fade ins and outs.

BP TV TO STEREO
AUDIO ADAPTOR/
ENHANCER $199 5

OUR PRICE
Eas ily connec ts to any 1V and
Stereo Ampli fier or simulated
stereo sound. Makes tap ing 1V
Aud io simple- TV can be located
any d istance from stereo. Delivers
two channels of simu lated stereo.
With noise elimi nator and special
output leve l controls. Frequency
respon se: 50 Hz -15,00 KHz.

.. r""'t jl/ BP VIDEO COLOR PROCESSOR/RF CONVERTER/
l"f:;"'. STABILIZER/3-WAY DISTRIBUTION AMPLIFIER

OUR PRICE

$18 9 9 5

Correc ts vid eo signal
d irectly into tape no t
just on playback .
Luminance meter
mo nito rs br ightness
levels for qua lity
recor d ing s. Can also
be used between video ca me ras and VCR, VC R and VCR and from VC R
to TV during playback mode. Corrects off-color tapes. Ce nter detent,
luminance . chroma, phase and audio co ntro ls. Stab il izer fo r removing
copyguard.

$699 5
OUR PRICE

Same as V-1875 but With a built-in RF Converter
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 TVusing
only a VCR.
Use as an RF Converter only . Used In conjunc
uon With your TV. you can teed direct audio and
Video Signals from any Video dev ice such as Video
camera. computer. portable VCR.etc.

BP IMAGE ENHANCER
MODEL V·1860
Dramatically Improves
pertormance
of Video
cameras
and VCR's
(ott-the-a ir
or second
generation
recordings).
by compensa
ting for deteriora
tion of cetait and
sharpness. Includes Video distribution amplifier
With two Video outputs.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
V-1877

BP UHF CABLE CONVERTER
WITH FINE TUNING/46 CHANNEL
MODEL V·57 46 $249 5

OUR PRICE

A SWitcher that can
accept 6 inputs and
direct them to 3 out
puts. Utilizes SWitch
srrrularto one used on
home VCR's. YOIl avoid
Signal loss Incurred by
usrnq splitters.

FU lly shielded
oscillator eliminates
hemng bene distortron.
For BetaN HS
recording. Record &
use TV s remote
control. Complete
programming of VTR.

BP VIDEO SELECTOR CENTER
MODEL V-4803 $499 5

OUR PRICE

JERROLD 58 CHANNEL
CORDLESS TV CONVERTER
MODEL LCC·58 (DRX 3·105) $ 999 5

OUR PRICE
Receive up to 58
1V ch anne ls, Re
mote TV Co ntrol.
Attaches to any age
or model1V in
minutes. No tools
required, On/O ff
button, Chan nel selec tion, Channel
Stepping, Fine Tun ing.

• M aster Charge N ,V. State I ADD FOR SHIPPING AND INSURAN CE
• VISA • COD resroent s add $250.00 $4 .50

: ~~~e: Order a~~Pt~~~e $~g~ :~ ~~ m:~ : : : : : : : ~:~g ...~""""...
751 .00 to 1000.00 12 .50

COO's extra (req uired 25% deposit) over 1000.00 15 .00

$399 5
OUR PRICE

Has sell contained A&B and bypass SWitch. Many
mov ies. conc erts and special programs for sale or
rental are copy guarded. Trus removes copy guard
and allows you to make copies. Many TV sets Will
not play prerecorded tapes because copy guard
causes picture to roll and fitter. turn to snow or
disappear. Video Guard Stabilizer removes copy
guard from signal.

BP RF CONVERTER/MODULATOR
MODEL V·1885 $399 5

OUR ,PRICE
Allows your TV
to rece ive Video
and audio Signals
from Image en
hancer, guard
stabihzer. Video
camera, computer. VCR. etc.
The outputs of many Video
components cannot be directly hooked up to the
VHF antenna terminats on vour TV set.This
problem ISsolved by usmq the Model V-1885 RF
Converter. Converts video Signal from any Video
component to adjustable RF signat at antenna
terminals. Atlows your VCR output to feed two TV
sets at the same time, With Virtually no Signal toss.

BP VIDEO GUARD STABILIZER
MODEL
V-1875
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HOBBYCORNER
This and that

EARL " DOC" SAVAGE, K4SDS, HOBBY EDITOR

FIG. 1

Gare th, we have found that it is the sche
matic that is usually correct when there is
a discrepancy between what it shows and
the parts list accompanying it. In th is
case , we would use the 4053 IC.

Garet h also asks whe ther or not a 4066
IC can be substituted for a 40 16. The an
swer is that it is even better than the 4016
in most uses. The 4066 is an improved
version that has a lower clo sed resistance .
On the other hand , the 4016 has lower

THI S MONTH W E ARE GO ING TO TAKE AN 

other dip into our mailbag . One of our
readers , Gareth Ridout , is having a bit of
trouble with a project he is worki ng on.
The schematic diagram for the device he
is build ing calls for a 4016 CMOS switch .
That IC contains four SPST switches like
the one shown in Fig. l-a ,

The co ntacts of that switch are between
pins 1 and 2. The control voltage is ap
plied to pin 13. Whe n 13 is made high , the
contacts are closed .

The prob lem is caused by the fact that
the sche matic itself shows the switches as
SPDT devices . That would mean that the
IC is probab ly a 4053, which contains
three SPDT swi tches (one is show n in Fig.
I-b).

Unfo rtunately, the text is of no help in
determin in g which is cor rect. Well ,

114.4 0 1<.
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leakage and should be used in a circuit
when that characteristic is most impor
tant.

Receiver drift
A receiver that drift s in frequency is a

real pain-you must tune and re-tune as
you attem pt to listen to a station. The
problem can be especially bad whenyou
are on a shortwave band and is made even
worse as you make the bandpass narrower
to e liminate interference from adjacen t
sta tions .

Richard Fry has asked how to " remedy
the most irksome prob lem " of drift in
older tube-type communication receivers .
Indeed , drifti ng can be quite frustrating
and the problem is not limited to tube
receivers nor to old ones . Even new tran
sistor receivers can be plagued with drift
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FREE COLORFUL II
j CATALOG
I Please send me my FRE E Heathkit Cata log II featuring the IM-2215 Handheld Digital Mul-I timeter and many other quality electronic kits. I
I Name I
I Address Apt. --IICity I.

Stale Zip I.
I M AI L TO : Heath Company, Dept. 020 -120 I
I CL·765 Benton Harbor, MI 49022 .... .L-.___________ 97
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Heath

Company

Just in time for Christmas!
The Handheld Digital Multimeter

Apractical, useful gift!
The IM-2215 Handheld Digital
Multimeter takes the high
resolution of a bench instrument
into the field with measuring
capabilities to 100 /-LV, I /-LA and
1 ohm. Its 3Y2 digit liquid crystal
display shows DC voltages up
to 1000 V, AC voltages up to
750 V, DC and AC current up
to 2000 rnA and resistances up
to 20 megohms. Side pushbut
tons allow quick range switch
ing and easy one-handed opera
tion. Kit priced at $99 .95. Send
for complete details today using
the coupon below. Visa and
MasterCard orders call
TOLL-FREE: 1-800-253-0570.

Hardware
Specials

64 K RAM $ 9 9 .9
Profe ssiona l Keyboard wit h

Metal Case $79.95
Memot ech 16K RAM $2 9. 9 5

~~~~Books
Timex Sinclai r
Learni ng Course

• .. wi th Binder..f 2 Program Tapes

.\~. $24. 9 5

Free Catalog
All softw are is
compat ible with

TSI000 TS1500
ZX81 Comp ute rs! •
Call or wri t e NOW! .

COMING SOON!

New TS2068 software!

Home & Business
Personal Fina ncia l Pack

(2 tapes) $2 9 . 9 5
Stock Market Plannin g

(2 tapes) $2 9. 9 5
Business Cash Man ageme nt

(2 tapes) $29.951~=~~~__--::= I.
Die t Programme

(2 tap es) $29.95

Programming Aids
Fastload (Load and save

6 t im es faster) $19.95
ZXAssembler $1 4 .95
ZX Bug (Mo nitor £,

Disassembler) $ 14.95
Tool kit (9 new fu ncti ons) $ 14.9 5
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Software
Top Games

Mr. Munchee - (A rcade) $1 4.95
Speed Snake - (A rcade) $14.95
Bridge - (Card) $1 4 .95
Chess I. $14.95
Chess Master $24.95
Tr ader Tri logy

(Fantasy) $ 1 4 . 9 5
A li en Space Ship

(Adventur e) $1 4 .95
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NECA

$10988
Model ULTRAR

SP-1212 External
Horn Option $24.88

$1088
EACH

$1688
EACH

Model PAT-30
30 wons Music Power
50-18,000 HzFreq. Response $11788
4 connors(MIC- l , MIC-2, AUX & TONE)

Model PAT -60
60 wens Music Power
100-20,000 Hz Freq. Response $14788
4 Controls (MIC-l , MIC-2, AUX (Fader) &
TONE)

Model PAT-120 (shown)
120 WortsMusicPower
50-20,000 Hz Freq. Response $27788
6 connors (MIC- l, MIC-2, VOLUME
(Mosler), BASS, TREBLE & AUX (Fader) )

SPECO
PROFESSIONAL QUALITY PA AMPLIFIERS

BURGLAR ALARM
Ideal for homeor office, this ultrasonic
burglar alorm requires no installation.
Jusf plug it in, enter your secret code
through fhe push-bunonsfor operation.
Fullbanerybock-Up. covers up to 600
SQuare foot area. Has own internal
alarm, or odd the external hom (shown)
ason accessory. Entry and ex~ deloys
s-minutsoutornonc shut-oN and alarm
memory.

HN3-100
100 won 3-Woy
Crossover Network

SPECO
HI·FI/STEREO/
BIG SOUND CROSSOVER
NETWORKS
HN3-60
60 won 3-Woy
Crossover Network

HN3-200 (shown)
200 wan 3-Woy
CrossoverNetwork

A LOW·COST, QUAUTY
TRIPLE·REGULATED

POWER SUPPLYIII

MODEL

~S~L~ $11988

AC UNE SURGE SUPPRESSORS
Prolect your delicate computer and expensive equipment from
destructive and dangerous Iransienf AC line surges.
Spikes suppressed 6,000 Amps, max. energy absorlJed 50
JOULES, spike clamping storrs 184V, max. spike vo~age

allowed340V.

Model 009
9 outlets

Model 010
5 ouflets

Designed tor hard-to-please, bur budget-minded lob
fechnicians, stUdents and hobbyists, the DC triple regUlated
variable powersu pp~ has all the features you could ask lor,
plus a full 1 yeor rnonutocmrers warranty:

3 ouiputs:
Fixed 5 voc ± 0.2V
2 variable :S1Y, V to '" 15vac
Polarity: floating; can be used as pas. or neg.

Ripple lessthan 10mV at fUll load
Regulation :S 1% no load fa fUll load
Line regUlation < 0.2% 108 VAC fa 135 VAC.

Current:
Fixed supply 1.0 amp max.
Variable supplies0.5 amp max.

Protectionbum in, current limiling, wifll thermal shutdown.

Power: 108-135 VAC.

Dimensions: 81"" x 31-\ " x 71-\ " (WxHxo)

Woodgraintinished rnerol case.
Weight: 4 Ibs., 9 ozs.

Lighted on/on power switch, easy-to-readvcnmerer and large
binding posts.

Warranty: one yeor full replacement warranty from dafeof
purchase.

MURA
MM-100
COMPUTER
TELEPHONE
MODEM
Feotures:
• 0-300 Baudcompotible with most

time-shored computer sYs!ems
• Fullduplex operoncn
• RS232C connector intertace
• Carrier Detect indication
• Top qualify 01 this low, low price
• Answer/Originate/ONselect sw~ch

$7988

$8588

~~u~~1012 $3788 ~~ .

~~~~ifA\'~~'" b~"~Q·~;~'4
TELEPHONE ORDERS
FILLED FAST! ORDER
DESK OPEN FROM 9

A.M. TO 5 P.M. EST. CALL
(20 3) 434 -8308.

II-II
Halls Rd . - P.O. Box 624 - Old Lyme, CT 06371
TERMS: U.S. tu nd~ Visa, Ame~ MC, Money Old.., Check (a11ow2 _ks toclear).CT resldenis

~~~y,%=~.:~r~~\~~d':''r ongo~Ice~~~~~~~e~r:~~
Sl .60'tiIPplngandhandlingcha'llesoddd~o tororoers under S100, oddS7forordars
over S1 00 (air freightextra).

•

onty $1798
Model UM 20

I~" ~ I
1[1]]]) ,
f"tii
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•

Mo del DM 40

on~ $6988

IP! " ~: :< ;: -::
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NEW CIRCUITMATE DMM's
from BECKMAN
Features .8% DC Volts accuracy, 5 ACt
DC ranges, 6 resistance ranges, diode
fesl function, plus the kind of quality
you'd expect from Beckman.

Model MD 210

rr=----:-,;
I .- _1000-'

-- .;...

$91 88

PRECISION DMM WITH
± .25% DCV ACCURACYAT
THIS LOW, LOW PRICE
More features for this price thanyou
would imagine: 10 amp range, AC and
DC, extended2,000 hourbanery lite,
250 mV for ln-clrcuh resisfance
measuremen!, 2.8 Volts for diode
tesling on "Ohms." Heavy-duty test
leads and carrying case included.

on~ $71 88

3Y. DIGIT LOW-COST
VOLT/OHM MIWAMMETER
This low-cost dig~al meterhas: 10
Megohm inpuf impedance AC&oC, ~h
accuracy at oCV± 0.8% ± 1 dig~, ACV
± 1.2% ± 2 digits. II has cure polarity,
outo zeroand 24 ranges. Fuseoverload
protection, test leads, oonery and
canying caseincluded at thIS low price.

Model MD 100

Model DM 45

Model 470

$13888

Features .5% DC Volts accuracy, 5
AC/DC Volts ranges, 6 current
ranges, 6 resistance ranges, diode
test, continuitybeeper, and
Beckmanquality at this very low
price.

Here's the new low-cost Simpson
470 meIeryou've heardso much
abaut! Wifll 0.15%oCVaccuracy
andfull measurement capobility 
100 mVto 1000 voc, 100 mVfa
750 VAC, 0.1n fa 19.99 Mn, AC/
DC current up to lOA. plus a fuu
line 01available accessories. Banery,
testleads and manual included.
Mode in U.S.A.

--------ELEcTRON~-GWTiDEA~----~-'
~~'f/~J&:ETER NEW! NO INSTALLATION
MULnTESTER REQUIRED
Thispocketsize, banery-operated 111fi[1r-- - - - - -.lL

n::c~~s~e~dh~~;sr~~e~s(~~:~t?.:.t I
leads. Pertect for hobbyistsand ~~~~~~~
technicians who like a bargain.

r
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I-----------------------------------CIRCLE 33 ON FREE INFORMATION CARD



but older tube devices are better-if that' s
the word-at it.

Space won' t perm it going into much
detail , R ichard, but we can point you in
several directions that may help. We figure
that your's is ju st one of thousands of such
receivers that could stand some sprucing
up.

One of the first things you should do to
an old receiver of any kind is to take a hard
look at the capac itors inside of it. You may
even find some old paper capacitors in
there! They are the worst offenders but
others can change value and develop ex
cess leakage with age, too . The thing to
do, of co urse, is to replace them with new,
modern units (tantalum , poly, etc .). You
could test the old ones but the cost of
replacem ent is low and it's quicker ju st to
clip the old ones and solder in new ones. If
you repl ace just one real loser, you will be
amazed at the obvious improvement.

Most often , drift originates in the os
cillator circuits of a rece iver. Temp erature
changes can run the frequencies all over
the map. As the set warms up to operating
temperature, drift is at its worst. One way
to avoid that is to leave the receiver on all
the time . That way, it stays at operating
temperature (and the cos t of electricity is
not significant).

Ass uming that your set has the fila
ments ("heaters" ) wired in parallel (not
series), there is an old trick that is almost
as good as leaving it on all the time. It may

do just as well , depend ing on the con
struc tion of the receiver. Old- timer s fre
quently installed a small filame nt trans
former that did not turn on and off with the
main switch . That was connected to the
filamen ts of the oscillator tubes (or some
times all of the filaments in the set). Thus,
those tubes stayed at operating temp era
ture as long as the line cord remained
connected to the wall socke t.

Believe it or not, but some sensitive
rece ivers can be affected by drafts in the
air. In such cases , it will help to place it in
locations where air from a radiator or hot
air vent will not blow over it. And don 't
back it up to a window where winter drafts
can reach it. The last sugges tion is to
stabilize the voltages, especially those on
the osc illators and mixers. You can use
old voltage regulator tubes if you can find
them , and find space to mount them , but
solid state regulators or Zeners are a bette r
solution.

By the way, did you know that audio
power output transistors can function as
Zeners? Only one junction is used , of
course , so even some " blown" transistors
can be used. You must test them for their
knee voltages, which you will find often
to be in the range around 100 volts , but
they work great and are much cheaper
than the "bought" variety.

Well , Richard, that should give you a
good start. We hope you get that old unit
in top shape .

Circuit analysis
Frequently, we receive a letter describ

ing a circuit or device that a reader has
bu ilt. The quest ion usuall y is why it
doesn't work or why it works in the way
that it does. Sometimes , we can offer a
sugges tion or two, put we surely can' t if
the schematic is not included with the
inquiry.

Just the other day, we received another
such letter. The reade r gave a fine word
descripti on of the circuit and the problem
but there was no schematic. The problem
might have been caused by at least a dozen
thin gs. Without a schematic we have no
way~to narrow down the possibilitie s so
we can' t help.

The moral of that story is that you
should send us a schematic whenever you
ask about a specific circuit. We still may
be unable to point out your difficu lty, but
without that schematic , there is 110 chanc e
of help from here .

Surge filter
Larry Zim merman wrote to find out

how he could protect his Timex/Sinclair
1000 from troub lesom e and dan gerous
powerline surges without spending more
than he spent on the computer itself. By
this time, Larry, you most likel y have seen
the great multi-purpose powerline-filter
construction article on page 57 in the Sep
tember issue of Radio-Electronics .
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Just intime for Christmasl
The Most Accurate Clock

Agreat gift ideaI
The most accurate consumer clock ever made! The Heath GC
!OOO Most Accurate Clock sets and corrects itself automatically
by receiving shortwave broadcasts from the National Bureau
of Standards. Microprocessor circuitry displays hours, rrunutes,
seconds and even tenths of seconds. Kit priced at $249 .95.
Send for complete details today using the coupon below. Visa
and MasterCard orders call TOLL-FREE: 1-800-253-0570.
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~-----------------------------,I~GET IBM.pc Capacity at a Fraction of IBM's,Price! I
I New NETRONICS 16 Bit EXPLORER 88·PC Kit I

Startsat Just~ ·Accepts All IBM Peripherals. I
It'strue! Now youcanenjoy the power 01Ihe DIBM compalible keyboard...S299.95 I
Intel aOSS-the same microprocessor which + 10.00 p&i.
powers the IBM·PC-and run any program com- 0 IBMcompatiblecolorboard...S299.95 I
piled lorIheIBM·PC...startingat onlyS399.95! + 10.00 p&i.
Take this easy, low cost way to learn 16.bil 0 Additional ROMrequired...S35.00. D Special IBM com pa~ible system: with k.ey· I
technology! Two-board systemfeatures: Set your own pace! Invest and learn, at the rate ~ oard . color graphics boar~ , floppy disk-

1.8088 mather board with 5·slot expansion YOUwant! Add 10your EXPLORER 8B·PC: enntrcller, 64K RAM, c~b~,nel , standard I
bus; accepts any hardware designed for Deluxe heavy·duty sleel cabinet that houses powerSUDplyanda sm~le 5 I. floppy drive...
IBM·PC;and either two5'1.. ' tloppies or a. 5V..· hard disk S1899.95 + 25.00 p& f. I

2. 64K memory board, expandable to 256K; With one Poopy. This cabmel features a IBM compatible hard disks, built-m modern I
with IBM compatible RS232 cemmuntea- brush-finish Iront pa:'!el and a wood·grained board, eprom burner. print buffer syslem plus
cationsport. sleeve. morewill beavailable shortly. I

Anydisk·operaHng syslemwhich works onIhe D~~~O~~Rp~~'PC C.bine t...S199.95 Over 100 EXCLUSIVEProducts and Kils-
IBM will work directlyon Ihe EXPLORER88·PC, . I d' Ih 's k E ' . I . I
and all programs compiled lor the IBM will run A heavy·duty open frame power supply meu m~ e ~ea ~sy unlve~sa v.or~ e
on it. with fan that can be used in your own cabi sY ~ l h e s lzer , a Diagnostic card ~Ith b Ullt ' l~ I

net or installed inlo the Helronics cabinet is logiC probe for the IBM-PC, terminals, mom-
The system monitor ROM. included in ~he SIarter available asfollows: tors, the.ElF and EXPlORE~ 85 computers, I
systemteatures a user·frlendly o~ratmg system 0 10 amp power supply for system + 2 flop. and .much more, are deSCribed. In our up'
t ~a t allowseasy prog ra~ generatlo." and d e b ~g · pies...$149,95 + 8.00 p&i. comm&CataI09. It's yours FREE If you check I
glng. The .command ~ mcl~de d l~plav/modlfy 0 As above + extra power for 1 hard disk... here
memory•.•dlsplay/modlfy reglste rs_ ","~u tJoutput $169.95 + 8.00 p&i. '-- - ----:,F:-or- -:c:-an-a-:d,:-an- -o-rd,-Jersl
data 10 1/0 ports...bl~ck mo.ves...slngle-st.ep 0 IBM compatible disk controller board. t en- :please double the amount
trace mode...go/run WIth optional breakpoint trois four 5V. " floppy drives (w/2 drive ! f &. h IBMPC.
and register reports...cassetteload/save with file cable). Available wired and tested only... I ~eJst~ ~edow~;ade~a r~ ISo~
labels...plus a complete syslem test program S250.00+ 8.00 p&i. IBM Corporalion.
thai tests and reports condition 01 ROM. RAM . 0 Monitors and BIOS source listings: available' _ .
cassette Intertace, timer, OMA co~t ro.ll er , mter- oneither disk orhardcopy at $35.00.
rupt controller, and the communications port. Please specify format and system requlred.. I
Th esetest programsnot onlyallow easy debug' DINTEL 80861808B user manual...S15.00.
91n9 of softwa~e but they serve as hardware and + 1.50 p&i. I _ .. . ,.,. I
softwarelearmng tools. O THE 8086 BOOK by RECTOR & ALEX... ~ ..- ...
TheEXPLORER 88·PC STARTER KITincludes a S16.00 + 1.50p&i. "p&i" slands lor "postage and" ·i ~;:;·a:~e". 1
mother board. memorylilO board, al components
needed. sockets for IC'sused. one62·pin bus CALL TOLLFREE1-800-243-7428forCharge Card Orders. I
cenneeter andcomplele assemblyltesl instruc- InConn .. call203-354-9375. Conn. res. add salestax. I
tions. All you need is a soldering iron, solder, a
power supply. andastandard RS232 terminal TOORDER BY MAIL.CHECK BOXES FOR PROOUC TS DESIRED ANOMAIL ENTIRE ADTO: I
(Netronicshas 2 low·cosl ones to choose from).

~p:~e~oB:;;CSlarlerKit...S399 . 9 5 IR\ NETRONICS R&D LTD. I
D(wired&tested, add S100.00) 333litchl leld Rd..Hew Milford. CT 06 776 I
DE xtra 62-pinconnectors at $4.25 ea.

+ 1.00 p&i. DAmounl enclosed OR Charge my D VISA DMASTERCAROI
Use your ownlerminal WIth me EXPlORER 88·PC Acc!. No. Exp.Oale _
or, if you plan 10 expand it to be fully IBM eom- Signature I
~ ~~bl:~ ~:Mo~~rmop~rli~~~ cCo~~~P~~i:~~ i~:y~ ~: ~~ PRINT NAME I

L:0nIYavailablewiredand tested). Address Cily state__Zip__ ..---------------- ------------100

That should take care of your problem
prov ided, of course, that it i s caused by
surges. We presume that you are aware of
the heat problem in the 1000. The voltage
regul ator in the computer sometimes cuts
out because ofoverheati ng. When the reg
ulator cools a bit , the machine can be
operated once again .

The solution to overheating is to drill a
few ventilatio n hole s in the case and/or
replace the regulator heat sink with a
larger one.

More on cassette machine speed
We recentl y received a nice letter from

Ronald Gron sky about changing the
speed of cassette recorder/players. H e
says that he has not had success with de
creasing the size of the capstan and when
making a pulley smalle r, he prefers to use
a small lathe-like tool to shave it, rather
than a fi le.

Even more interesting: Ronald had di s
sected some of the shunt motors from
inexpensive cassette machin es. By re
mov ing the outer motor covering you can
see two small centr i fugal switches in a
slot in the case. Turning the armature will
reveal two screws for each swi tch-a
larger mounting screw and a smaller ad
justing screw.

The smaller screws can be turned to
change the speed of the mot or. Counter
clockwise slows the motor and clockwise
speeds it up. You should try to tum both
screws the same amount in order to keep
the motor in balance.

Thanks for sharing that useful informa
ti on with us, Ronald .

Your questions and topics
Don 't forge t to send us any questionsor

suggestions for topics you would l ike to
have covered in this column. Those of the
greatest general interest w ill appear here
in the futu re. Now, what was it you wanted
to know? R-E

AN INVITATION
To better meet your needs, "Hobby

Corner" has undergone a change in
direction. It has been changed to a
question-and-answerform.Youarein
vited to send us questions about gen
eral electronics and its applications.
We'll do what we can to come up with
an answer or, at least, suggest where
you might find one.

II 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-de
sign service for esoteric applications:
circuits must be as general and as
simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 ParkAve. South
New York, NY 10003



SERVICE CLINIC
More on opening your own shop

JACK DARR, SERVICE EDITOR

WE STARTED T O TA L K A BOUT WHAT IT

takes to open your own service shop back
in the Septemb er issue of Radio- Elec
tronics. This seems like a good time to
look at that topi c a little further.

Pay attention to what we're about to say
becau se it is impo rtant. When talking
about opening your own business , the key
word is business: to survive, you ' ve got to
run your business like a business. You're
the wh ole crew: technician , bookkeeper,
parts man , collector, and janitor. So , if
you don 't do ajob, it won 't get done ! Here
are so me helpful ideas.

First of all , know what it costs you to do
business. That is how you figure your
prices . Add up all your monthly expenses :
light , heat, phone , delivery costs, rent ,
taxes-everyt hing. Get those figures,
then di vide that by the number of weeks,

then the number ofdays (5 or 6) you work -.
Divid e that by 8 hours in a day and you' ve
got your costs for every hour. Add your
profit to that (without a profit you would
starve pretty quickly) and you've got your
basic service charge per hour. Stick to it.
If you don 't, you're losing money.

Seco ndly, keep your books up to date .
It's a good idea to use a set of the specia l
TV-service forms; you can get those at
your TV-parts supply house. Those forms
have an original and a duplicaie . Give the
customer the original and the duplicate
serves as your job-record. Also , it 's a
good idea to enter each job in a " Day
Book " under the customer's name. That
makes it easy to run up your totals at the
end of each month, for tax purposes and
sales tax (don' t forget to collect that; it can
add up in on ly a month). You have to make

those tax reports , so make it as easy as you
can. Do that every day or you' ll wind up
way behind .

Finally, keep the shop clean. When you
finish ajob, check it out, then clean up the
bench . Put tools back , and above all put
your serv ice data back in the file. Never
leave it lying around in heaps. If you do ,
you will waste about $3.00 worth of time
hunting for it! You sell yourtime, so don 't
waste it!

The new man in town
When you come into a new town/city,

you need to get out and meet the people .
After you get set up, go out and ring a few
doorbells . Tell the people you' re a new
TV techn ician in the town/neighborhood ,
and you want to meet them . Give them a
card with your name and phone number

Heath
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Just intime for Christmas!
The ComputerizedWeather Station

Perfect for any season!
This easy-to-assemble 10-4001 personal weather com-
puter gives you up-to-the minute meteorological readouts
including time/date, indoor and outdoor (F or C) tem
peratures, wind speed and direction , and barometric pres
sure. Past weather data can be recalled with the touch of
a button. Kit priced at $399.95 . Send for complete details
today using the
coupon below.
Visa and Master
Card orders call
TOLL-FREE:
1-800-253-0570.

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITAN CE

METER?
As a matter of fact you don' t have to pay
$180 to $500 and up anymore for a Digital
Capacitance Meter that is both depen
dable and rugged with good accuracy.
The MC100A comes complete ly assernbl
ed and calibrated and at $79.95 is an
outsta nding value. The extens ive range of
30 pF to 9,999 uF (no ext ernal meters reo
qui red) and true hand heid portabl e size
(only 4'1<' x 2' /2 ' x 1'/2') make the
MC100A an extremely practi cal and easy
to use instrument for the hobb yist techn i
cian or engineer.
CHECK THESE OTHER FEATURES
, Basic accuracy 2% (± one count) on
pF, nF ranges, 5% ( ± one count) on uF
range.
' Uses single 9V batte ry (not included).
, Decimal poin ts light up when battery is
low or when capaci tor ts overrange.
•Full 4 dig it high eff icien cy LED display
uses special circuit ry to save on batter ies.
• Maximum conversion time for 9,999 uF
is less than 6 seco nds.
, Constructed with a tough impact resis
tant plastic case.
'90 day parts and iabour warranty.

__Ii?__f~~l[~~~~;~~ ~!~_·_~~ .
PLEASE SEND ME
__ (Quanti ty) MC100A(sl @ $79.95 U.S. (Canadian residents send $89.95 CON.) $ _
Ontario residen ts add 7% PST $ _
Postag e - $2.25 for U.S. $1.85 for Canada tpe r instrument) $ _
o I ENCLOSE CHECK 0 MONEY ORDER 0 BILL MY VISA TOTAL s _
o VISA CARD NO. EXPIRY DATE SIGNATURE _
Immediate shipping on orders with money orders or VISA.
Personal checks please allow 2 to 3 weeks for c learance.
NAME
ADDRESS .....:... _

CITY STATE ZIP CODE _

MAIL TO DAETRON 935 THE QUEENSWAY BOX 641
TORONTO ONTARIO Maz 5Y9



Compact stereo preamplifier demonstrating ILP's
commitment tostate-of-the-art pertormanceatbargain
prices! Sirnple-to-build kit features PRE-ASSEMBLED
and TESTED module for complete assembly in a
couple of hours, even with miminum previous
experience. Features include inputs for magnetic
cartridge, tuner.andtape withfullmonitorfacil ities:No
tone controls ensureclearestpossible pertormance:
frequency response DCto 100kHz (to -3db), phono
distortion0.005%.signal-to-noiseratio 9Odb.TheUC·
1draws itspower fromany ILPpower amplifier;inother
applications it requires an unregulated DC power
supplyvoltage between ± 15V and ± 30V at20ma
(optional,extra$27.90).
TheILPUC-l isonlyoneexampleof ILP'soutstanding
range01qualityproductsincluding power amplifierkits,
modules, and toroidaltransformers. Allcarrya limited
5-year warranty. Available direct and at selected
dealers. Writefordetails.

CALL TOLL-FREE TO ORDER 800·833·8400
In New York call (716) 874-5510

Mall orders accepted. VISA, Mastercard or checks.

GLaDSTDnEELECTRONICS, INC.

1585Kenmore Avenue Buffalo,NewYork 14217
InCanada: Gladstone Electronics. Toronto 800·268·3640

on it. You may get a few doors slammed in
your face, but keep on. That techn ique
worked years ago , and, given a chance , it
still works today.

It 's also a good idea to visi t the othe r 50VA 2xOlO 6 .6 4 .16
2XOl l 9 .9 VI

TV shops in your neighb orhood . Intro- 10 .35",", 2XOl 2 '".'} ' .08 225VA 6XO' ? 11 +1 7 9.38
(] .1 . 1,4 1111 ?xOl) \ ~ + 1 ~ '''''' 110. 45 ",m &1013 1~ .. I~ ' .'iJ

duce yourse lf, and be sure to tell them 0.' 11.: ; ('I OU l S+ 18 '. 38 6XO\4 18 +18 6. ?~

(2,Olbsj 2X0 1 ~ u +n 1.1)
(U I1 .lin) 6 XOI') nt?2 'J.l l

you ' re not going to cut prices! If you' re Rf9Ulation 2X016 ?~ + 2':1 1.00 UK; 6X016 ?~ t 2) ' .10
1) ". 2xOl7 30dO U3 (H Ilts) 6X011 30.30 ) . 7;

careful, find out what they're 2X028 "0 Q,4'J RtgUltflon 6X018 ]':1+ )) 3.2\you can $19.95 1X079 110 0.11
,..

6X026 ' 0 . 40 1·81

charg ing . Set your prices at about the ?x030 "0 0·'" $31.95 6x02':1 4 ') . ' ') ' .10
6xO)3 10' 10 ".2':1

SOVA )XO IO 6 .6 6." 6x028 "0 '."same level. If they have been there for a 3X011 9 .9 ' .4. 6xOi'9 110 , ~,

9OlJOmm JM! ? ll T ll 3.33 6X030 "0 0·93
while, they know what it takes. Above all, (UJ1 .2in) ]XOI ) \ '1 + \ ') ' .66lK, 3):0'. 18 t 18 'J. n JOOVA l X013 1) +1 ) 10·00

make friends with them ; that can be handy (2.21b1) ] X01) 7'l +?? 1.81
110 l SOmm

71014 18+ 18 8J 3
RtgWl ion )XQI6 2, +2') -.60 l XOI':l n +n 6.87

as most shops swap parts at intervals . u-, J),011 30.30 I . ] ] (4.31 2 in) l X016 li t?) s.oo
$21.95 ) X078 110 O.l:? U Kg IXO II 30.30 ~.oo

] X019 "" OJb f5.7Ibs) I XOI S ]~ + )~ 4.78
]x0 30 "0 0·]] Rf9'ltatiOfl TX016 40 + 40 ]. T~

Credit 0'. IX02~ 4~ + . ~ 3JJ
120VA ' XOI O 6.6 10.00 $35.95 TXO) ) 10 . 10 3J)J

H OIl 9 .9 6.66 TXO(lS "0 'lol7

There 's one thing to watch out for- 9Qx4Grnrr 4X017 1(I+l l ~ .OO TXO?9 11(J 1.)6
(J.5 l U in) H OI] I ~ + , ~ 4.00 l XO.30 " 0 I ·l~

cred it ! In all areas , there will be a few UKg UOI' 18+ 18 ] .33
(U lbs l U OI) n +n ?l7 SOOVA 8XO lt) 7~ + 7'1 -0.00

deadbeats that have already exhausted
R~ulilion U 016 (1) +(1) (lAO 14GxflOmm aXOll 30.30 8-33

11-. UO l l 30.30 ' .00 (5.5xHiI'l) aXOHI 3~ + ]~ T.1'
U Ola )~ + J~ I .Tl aX076 ' 0 + ' 0 6.2)

thei r credit with the other T V shops. $24.95
, x02a "0 1.09

<K,
aX02S .~ + 'S ) .'i )

4x029 "" 0..... (U lbs ) axon 10.10 ' .00
When a new shop opens up, they flock to it 4X030 140 0.10 R~ulation aX()42 ~) + ss .."" 8X018 110 '."thinking you don 't know them yet. Put up 160VA ) XOl1 9 .9 8., $47.95 8XO?9 110 l .27

110x40mm )XOI 2 11 + 12 ~66 8X030 "0 ' .08
a big sign " Cash On Delivery Only" and (U .l.5In)

) XO l3 1'1+\ ) '1·33
)XO,. 18xlS ..~. 625VA 9XOIT 10. ' 1

1.lKg
~X0 1) l'l +21 J~3 140t75 mm 9xOl8 8.9}

then stick to it. No reasonable customer (' Olbs) ~XO l6 7'l +(I') J.'" (U . 3 m) 9X076 T.81
"-gu l. !ion )XOIT 30.30 '. 66 9X01') 6."

will objec t to that. Cash is always good to ,~ ')XOIS 3'l -+),) u s SK,
9xO)) 62~

$21.95 ')X016 . 0 + . 0 ' .00
(l l.Olbs) 9x()42 ~.68

have . It pays your bills on time , which is a ')X01S " 0 , .~ R~'atiOfl 9X018 '63
~XO}9 "" OJ} " 9X019 ,...

nice thin g to do , and makes your suppliers ~X030 "0 0.66 556.95 9X030 ' ·60

like you a lot.
Finally, thanks to a reader, Robert E .

Taber, who's a Navy radio-man. He start-
ed all this by asking for advice on the
subject! Several others have also asked the
same quest ion , so we hope that this will
help them out. Good luck and much sue-
cess to all of you ju st starting . R-E

continued fra il! page 68

VCR REPAIRS

The current applied to the brake coi l is
increased if rotational speed excee ds 1800
rpm , and vice versa , to maintain the scan
ner speed at precisely 1800 rpm .

As shown in Fig . II , the CTL control
signal reco rded on tape becomes the stan
dard reference signa l during playback.
The CTL signal is compared with the 30
PG signal of the rotating head s, and any
difference or error signal is amplified.
Again , the amplifier output is used to con
trol operatio n of the brake (and thus con
trol speed of the rotating heads), so the
heads trace the appropriate tracks, and
playback is synchronized with record.

The system shown in Figs . 10 and II is a
form of drum servo. There is also a cap
stan servo used in many VCR's. Most of
the advanced servo sys tems used in pres
ent-day VCR's not only contro l speed, but
also co ntro l the phase rel at ionship be
tween dru m and caps tan servos, produc
ing even more preci se synchronization .

Now that we have a basic understand
ing of how a VCR works, it is time to tum
our attention to some more pract ical mat
ters , such as the tools and procedures used
in serv icing those devices. We' ll start by
takin g a look at the tools you need next
time when we continue this article . R-E
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STATE OF SOLID STATE
High -voltage transistors

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

The circ uits in Figs . 1,2 , and 3 (from an
STI applica tion note) illustrate the de
velopme nt of a high-voltage wide-band
deflectio n amp lifier for the CRT in an
osci lloscope . Figure I is the circ uit of a
basic Clas s-A ampl ifier. It has a low input

FIG. 1

impedance and a voltage gain of over 300.
A disadvantage of this circuit is that the
Miller effect multiplies the collec tor-to
base or feedback capaci tance by about the
value of the gain. That very high effec tive
input-ca pacitance loads the inpu t circ uit,
redu ces the high- frequ ency response, and
increases the effec t ive input-to-output
coupling . The co llec tor voltage is 300
volts with an idling or quiescent current of
10 rnA, and the output voltage swing is
600 volts peak-to-peak.

Figure 2 shows how-through the addi
tion of a low-voltage , high beta , NPN
silicon transistor such as the 2N22 19-we
can improve performance by greatly mini
mizing the Miller effect and almost com
pletely eliminating input circuit loading.
The transistors are stacked in what is often
called a cascode configuration with the

OUTPUT

+£OOV+18V

221'F
15V

~~----<~--+-I

5.1K

EV EN T HOUGH WE A LL K NOW TH AT HI GH

voltage transistors are available , man y of
us still think of the transistor as a low
voltage device . And we would be hard
pressed to draw a circuit illustrat ing a
simple applica tion of a high- voltage tran
sistor. That's not true of STI (Semicon
ductor Technology Inc. , (STl, 3131 S.E .
Jay st ree t , PO Box 4 74 , Stuart , FL
334 94) , one of the industry leaders in
high- voltage-transistor techn ology. They
manu facture a br oad line of s ilicon
high- voltage types . The low- and high
power devices have ratings ranging from
30 mW to 200 watts and voltage ratings up
to 2 kY YCBO (collector-base breakdown
voltage with ope n emi tter). Ma ny of those
are dire ct replace me nts for discontinued
types that were made by Delco and Texas
Instruments.
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Heath

Company

Just in time for Christmas!
The 16/B-bit H-100 Computer

For that someone special!
Power-packed performance works to your advantage
with our l6/8-bit H-IOO Series Computers. The All-In
One model (shown here) or the sleek Low-Profile
model will meet
your computing
needs now and
in the future be
cause of versatile
expansion ca
pabilities. Send
for complete de-

tails today using ..~~~i~~~~~the coupon
below.

r-------------.
FREE COLORFUL I

CATALOG I
l Please send me my FREE Heath kit Ca talog II fea tur ing the H-IOO Serie s Computers andI many othe r qu ality elec tronic kits. I
I Name I

-, I Addre ss Apt. --I
Heathkit@1City I

State Zip _

I MA IL TO: Hea th Company. Dept. 020-123
I CL.76 8 Benton Harbor . MI 49 022L..; _
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$89.95*

"D oes not incl ude shi pping
charges and local taxes .

2-05 BANTA PLACE
FAIRLAWN, NJ , 07410
TEL : 201-796-1720
TELE : 968771

THENEW
SA-5
DESOLDER
TOOL

(jf~DAVLE TECH INC
ELECTRO NIC TOOLS & ACCESSORIES

• Powerful trigger actuated vacuum
pump.

• Clog-free straight suction path.
• Durable fast-rise ceramic heater.
• Specially processed long lifet ip.
• Transparent easily cleaned collector.
• Heavy duty - yet lightweigh t co mfortable, and it's priced less,

much less.



36 channe l
converter

$4595

CONVERTERS
DEScRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

36 channel
wired remote

converter
only

$8895

Send $2 for complete catalog
of converters and unscramblers

Quantity Discounts • vl sa e Maste r Charge
Add 5070 shipping - Mich . resident s add 4lt.'o sales tax

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long . Use any SWL,
MW, BCB, VLF or Ham rece iver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dBattenuator
prevents receiver overload . Switch be
tween two receivers. Select auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$1 291~$4500
shippingl

Order from MFJ and try It. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarant!le.
Order today. Call TOLL FRE E 800-647-1800.

Charge VISA, MC. Ormail check, money order.
Write for free catalog. Over 100 products.

I : I I I ' : I I
Call 601 -323-5869 in Miss., outside continental
USA, tech/order/ repair info. TELEX 53-4590.

MFJ ti.~t~,g:lf~DS,
Box 494, Mississippi State, MS 39762
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ACTIVE
RECEIVING
ANTEN NA

Givesexcellent reception,
50 KHz to 30 MHz.

OUTPUT

+£OOV
35K

750n

240n

OUTPUT

FIG. 3

35K

15K

-18V

+18V

INPUT

5.1K

5.1K

510 n

+£OOV

circuit ju st described can be arranged as a
differential amplifier delivering approx
imately 1200 volts peak-to-peak. The cir
cuit can be used as a wide-band deflection
amplifier in a scope . The third 2N22 l9 is a
constant-current source for the differen
tial amplifier.

Taking a quick look at the characteris
tics of the STI 605 , we see that its power
dissipation at 25°C is 2 watts; VCBO is 600
volts; IC BO (the collector-base cutoff cur
rent) at 450 volts is 4 fJ.A; hFE (the DC
current gain in the comm on-emitter con
figu rat ion) at Ic = 25 rnA is 30; and

FIG. 2

+18V

2N22l9 as a comm on-emitter amplifier
driving the emitter of the STI 605 that is
operating in the grounded-base mode .
The input signal is fed to the base of the
2N22l9 . The STI 605 provides the neces
sary vo ltage ga in while the 2N 22l 9
provides current gain. The collector of the
2N22l 9 sees only a I-volt peak-to-peak
swing.

One of the advantages that is offered by
this arrangement is that the STI 605 is
operating under conditions that minimize
the effects of beta changes and leakage
currents, so the stability factor approaches
one. That's accomplished by biasing the
base of the STI 605 base with a constant
voltage while emitter is biased by the
2N22l9 , which acts as a constant-current
source .

Figure 3 shows how two stages of the

CIRCLE 94 ON FREE INFORMATION CARD

illii,qucrlO
BANK CARDS ACCEPTED

12 East Delaware
Chicago, Illinois 60611

312-664-0020
800-621-8042

SAVEl
MONEY • TIME • FREIGHT
~ QUALITY STEREO EQUIPMENT

• I AT LOWEST PRICES.

~ YOUR REQUEST FOR QUOTA
. ' nON RETURNED SAME DAY.
~ FACTORY SEALED CARTONS
.' CUARANTEED AND INSURED.! SAVE ON NAME BRANDS LIKE:

PIONEER JVC

KENWOOD TEAC

MARANTZ SANSUI

TECHN ICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY

BY MAIL- FROM
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• Only$12500

• 0-30 VO Cat 0-2A • Excellent Regulation
• Ripple & Noise - 500 uV • Built-in Short
Circuit and Overloa d 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. O.D. accepted . Illinois residents add 6%
sales tax.

@ ELECTRO INDUSTRIES, INC.
420 1 W . IRV IN G PK . , CHICAGO, IL 60641

312/736·0999
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ADD FOR SHIPPING AND INSURANCE
$250.00 $4.50

$251 .00 to 500.00 6.50
501.00 to 750.00 , 8 .50
751 .00 to 1000.00 12 .50

over 1000.00 15 .00

Inc ludes: base unit with bu ilt-in cont rol ler. micro-size handle with THERMO-DURie
heater, 1/ 16" #9 012 screwdriver tip. spon ge and tip tray, sponge. and Iron Holder.
A low cost altemative in an opera tor-adjus tab le, temper ature cont rolled soldering
system.

;p~:~~~~ju~~1~~~ ~bd1f6U8b8~tr.a16~n~~uUs~v~~r;b~~~o~J~~~~~r~~
select the exact temperature you need _ Neon "on-off" light . Iron Holder can be
right- or left-hand mounted to accommodate all operators.

Electronic Temperature
Controlled Soldering System
with Built·in Controller

~~rc:PECIAL$8995

in N. Y. State 800-832-1446
• VISA • COD • Master Charge
• Money Order N.Y. State residents add
• Check appropriate sales tax.
COD's extra (required 25% deposit)

UNGI\R 9\00

f
D C C with purchase ot
p~~ ungar4000

Built-in vacuum pump el im inates the need for shop air. Compac t desi gn and portability
make it ideal for use at any location where there IS an AC electrical plug-in outlet.

~~~~~~~i~~e.~~i~~~~~ri:~b~~r~~e'r~~~~~~~6~~rft~~~~fy~~~~Ith~i~~~~e switch is
actuated.
Temperature Control : Vanable solid-state co ntrol that ad justs the tip temperature from
500~ - l OOO-F. An elec tric ci rcuit ass~res that trans ient sp ikes are fUlly sup pressed thereby
makin g the system safe for desoldenng voltage-sensitive co mpo nent s.

TOLL FREE (800)645-9518
FORDHAM•.' . 0 '~

~
260 Motor Parkway, Hauppauge, N.Y. 11788

UNGAR DESOLDERING &SOLDERING
Special Pricing...Special Free Offer

Hot VAC Desoldering System
Reg $599.95

OUR SPECIAL PRICE

$37995
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OJ
m
:D

Model6S0F

Model V-10SQ-F
? 7

ADD FOR SHIPPING AND INSURANCE
5 250 .00 $4.50

$ 25 1. 00 to 500,00 6 .50
501.00 to 750.00 .... 8.50
7 5 1. 00 to 1000.00 12 .50

over 1000.00 15 .00

OUR PRICE

$995
WITH PROBE S

Large, bright 8x10 cm screen
• Quad trace operation/Ch j , Ch2,
A trigger and B trigger . High
sensitivity 500 I-' V/div (5 MHz)
• Full 1V
triggering . OUR PRICE

$1590
WITH PROBE S

60 MHz DUAL TRACE
DELAYED SWEEP

High sensitivity . 1 rnv/di v
(10 MHz) • 5 ns/d iv sweep rate
• 3rd channel display (trigge r
view) • Variable trigger hold-off
• Full1V trig
gering . Sing le
sweep • Auto
matic focus
co rrection.

100 MHz QUAD TRACE
DELAYED SWEEP

in N, Y. Sta te 800-832-1446

• VISA • COD • Ma ster Charge
• Money Order N.Y. State residents add
• Check appropriate sales tax .
COD's extra (required 25% deposit)

35 MHz DUAL TRACE SIGNAL DELAY LINE

260 Motor Parkway, Hauppauge, N.Y. 11788

Vertical sensitivity 5m V/div to 5V/div
and 1m V/div to 1 V/d ,v with 5X
amplifier . Trigger mode s Auto
matic. Normal. 1V (+) , TV(- ).

TOLL FREE (800) 645-9518
FORDHAM.i.' . o . l~

\ ~

REG $895
OUR PRICE

$599 95
WITH PROBES

FORDHAM DISCOUNTS DISCOUNT
PRICES ON HITACHI SCOPES

(JFm1
For8 lIiniteO'tlmeCYJ(y
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SEE YOUR DEALER TODAY

'FirestiK~ ,
. ANTENNAS ·
• ACCESSORIES·

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - ~1;:;;I;;n:-n~o;l;---I
2614 East Adams/Phoenix, AZ 85034 I

I
I
I
I

FROM

G O L DEN SERIES

BARE-HANDS TUNAB LE
"NO TOOLS NEEDED"

HIGH PERFORMANCE ANT ENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'FirestiK'n

Street _

Name _

City _

Stale __-::--:--::--:

CI ty State _ _ Z,p __

Phone 1__ '

Rep inqu irie s invited

WERSI Depl. M40 P.O. Box 53 18
Lancaster. PA 17601

o Free Into. Pack: :::J Orga n 0 Piano
o Cat alog & De mo Record "'OC'ose 56;
Name _

Address _
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VCEsat (the collector-emitter saturation
voltage) when Ic = 25 rnA is 1.5 volts.

DRAM control appli cation manual
A 42-page booklet , TMS450 0 Dynam

ic R AM Contro lle r Use r 's Manua l
(SCG690A) describes the opera tion of the
Texas Instruments TMS4500 dynamic
memory controller and illustrates its ap
plication s in a microprocessor sys tem.
The device provides address multiplex
ing , cycle timing , and refreshin g for
DRAM 's (Dy na mic Random-A cce ss
Memories). Chapter headings are " Func
tional Description ," " Typical Implemen
tation ," " Design Crit eria ," and "Ap
plication Examples." The last chapter
discusses uses of the TMS4500A with the
808 5A , Z80, TMS-9900, MC68000 ,
8086, Z800 I , and TMS-9 995 micro
processors . It's a handy guide if you are
designin g or updating a small computer or
microprocessor-based equipment.
Texas Instruments , PO Bo x 36 40,
Dallas, TX 75285.

BiFET op-arnp
The AD547 is a monolithic , FET-input

op-amp from Analog Devices. It offers
the low-input-bias-current (typically 25
pA) advantage of the BiFET with the low
offset-voltage and low-drift charac teri s
tics usually assoc iated with high-quality
bipolar devices. Input offset voltage and
offset-voltage drift are I mV, ± 5 f.lV /oC
for the AD547J ; 0 .5 mY, ± 2f.l V/oC for
the -K; 0 .5 mY, ± I f.lV/oCforthe -L, and
0.5 mY, ± 5f.lVmu/'C for devices with
the SH suffix.

The low noise, high ope n-loop gain,
and outstandi ng offset perform ance make
the AD547 ideal for use as a precision
instrumentation amplifier for signal con
ditioning and analog computations. The
device is available in three commercial
grades. The J, K, and L grade s opera te in
the 0° to +70°C range. The SH grade
(military version) operates from - 55°C
to + 12SOC. All grades are in TO-99 her
meti call y sealed cans . -Analog De
vices, PO Bo x 280 , Norwood, MA
02062.

Dedicated IC catalog
Mi cro e lectron ics Produ ct G uide

assists the reader in selecting the dedi
cated IC best suited to his needs. Devices
are catalogued according to category un
der such headings as " ROM' s, " " Key
board Encoders ," " Character Gener
at or s , " " EEPRO M ' s/ EA ROM ' s , "
" Microcomputers and Microcomputer
Development Syste ms ," " Speech Syn
thesis," " TV Game s, " and " Radio and
TV Control.' , Devices in each category
are listed in a tabular form . In additi on to
pan numbers. there are column headings
for function, descripti on , package type ,
supply voltage , and special features .
General Instrument, Microelectro nics

continued on page I/O

• GeneralCommunication
• Industry
• Marine VHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

Call or write
JAN CRYSTALS
P.O. Box 06017
Ft. Myers, FL 33906-6017
All phones (813) 936-2397

• high stability
• prompt service

. cost savings

-one or hundreds-

If you need

IIIRTZ
CRYSTAlS

YOU NEED JAN
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price plus shipping charges if you return
the workcenter within 30 daysforany rea
son whatsoever. Inaddition, the product
is.warrantied for any defects in materials
or construction forafull year from date of
purchase. This isano-risk investment in
your own productivity and work efficiency
that will payoffforyears to come-even
ifyou do not yet have amicrocomputer of
your own.

• Take your choice for your own work
center decor:
Order 48-inch unit inwalnut, #2KPO-945,
orin oak, #2KPO-947. Only $249.50 for
each unit plus $20.00 shipping charge.
On orders for two or more units at the
same time, shipping chargeapplies toonly
the first unit ordered. Shipment made
UPS, so we cannot ship to post office
box. Illinois residents please add $15 per
unit sales tax. Pleaseallow 10 extra days
for personal checks to clear. Sorry-at
these special offer prices wecannot ship
C.O.d.orbill direct.

only $24950

Dept. RE-12 . 1131 Central Street . Wilmette, IL 60091

CALL TOLL FREETODAY WHILE SUPPLIESLAST: 1-800/323-8064.
InIllinois call 1-312/251-5699. Or mailcheck withorder to:

Micro-Mart Distributors

biggest and best surprise is the low, low
price for such good quality.
Here iswhat you get-all foronly $249.50
plus shipping.
• Mar-resistant work surface. Your choice
of oak or walnut grained. Work surface
height isadjustable toyour keyboard,your
chair, your height.
• Two shelves plus work surface exten
der. Both shelves tilt to lock in position so
that monitor faces you-in aposition that
does away with screen glare squinting and
neck craning forever. Retainer bar keeps
equipment from sliding offshelf. Snap-in
bookends hold reference manuals and
programs.
• Strong, sturdy and steady. All-steel
welded frame construction is concealed
by top-qual ity wood grain surfaces with
finished trim. Adjustable floor levelers in
cluded. The work center is really a piece
offine furniture.
• There isno risk in buying from us either.
We will make a full refund of purchase

Chances are you have spent a couple
thousand dollars on setting up acomput
er system that gets a lot of your work
done. But sometimes it gets to be work
towork at it.
I know that when I have to move two pro
gram manuals and apencil holder toboot
up the disk drive, it iswork. When there
isan unlabeled floppy (that I am going to
identify some day) on top of the monitor

and the business check- MICRO OFFICEbook ison t~p of the printer _
. . . and I Will remember (I

hope) before the next "re- WORK CEN' TERport" comes through .. .
that iswork.

I found the annoyance of my own "com
puter clutter" was even worse than the
extra work the disorder created. And that
iswhen I started looking forsome practi
cal furn iture for my computer set up. Since
I had already spent a lot ofmoney on the
system itself, Iwas really dismayed when
I found out how much itwould cost toget
adecent-looking desk oreven adata table
for my equipment. $400.. .$500 . .. even
more for asleasy unit that looked like junk!
In fact, itwas junk! And it took along time
for me to find something that was really
worth themoney ... and more.
Alotofmy working day isspent with my
computer, and I will bet alotofyour time
is too. So I figure a "home" for my sys
tem-a housing that is good looking as
well as efficient to work at-will payoff
two ways:
1. Less work: an efficient andorderly lay

out will save me time and energy .
2. Personal satisfaction: good quality fur

nishings look better; they just plain feel
better towork attoo.

So imagine how good I felt to find the
"Micro-Office" Work Center! These are
finepieces of computer system furniture
that make my office-at-home as pleasant
aplace towork as it ought to be. And the

Clean up
the computer
clutter.
For less than $250
you can make your
investment in yourself
payoff!
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DESCRAMBLERS Completely assembled
and tested. Compatable with ZENITH Z-TAC
and SSAVI systems. No internal T.V. connec
tions. Built in VARACTOR TUNER. $129.00

VISA, MIC, and C.O.D. orders accepted. DE
CODER DISTRIBUTORS CO., 23400 Michi
gan Avenue, Suite 502, Dearborn Michigan,
MI 48124 (313) 562 • 9661. Other models
available, we also ship to Canada.
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APPLIANCE REPAIR HANDBOOKS-13
volumes by service exper ts; easy-to 
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,

, washers , dryers , microwaves , etc.), elec.
housewares , perso nal-ca re appli ances.
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

AUDIO
DELAY
LINE, Make your .
listening room sound
like a concert hall. The AAS-911 adds the
effect of special dimension to your sounds;
that big real life feeling. Featured in R.E.
(Sept./O ct. 81) AAS- 911 kit only $99.95.
(VISA, MIC welcome-Advanced Ana lo g
Systems Inc., 790 Lucerne Dr., Sunnyvale,
CA 94086 (408) 730-9786.

CIRCLE 19 ON FREE INFORM ATIO N CARD

ONE MAN CRT FACTORY, easy operation .
Process new or rebui ld old CRT's for tv's,
bus . machines, monitors, scopes, etc.
Co lor , b&w, 20mm , foreign or domestic.

. 3 x6 ft. space requi red. Profit s??? Average
CRT rebui lding cost - $5. Sel l for $100 =
$95 prof it ; x 5 CRT's = $475 daily; x 5
days = $2375 weekly pro fi t. Higher profits
out side U.S.A. Investigate this opportunity
tod ay. We servi ce the ent ire world. Write
o r call: CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
CIRCLE 84 ON FREE INFORMATION CARD

Call 212-777-6400 to reserve space.
Ask fo r Arline Fishm an. Limited num
ber of pages avai lable. Mail mater ials
to : mini-ADS. RADIO-ELE CTRONICS.
200 Park Ave. South. New York. NY
10003.

• 6 x rate $605 per each insertion.
• Reaches 235,323 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additonal charge.

CALL NOW
AND

RESERVE

YOUR SPACE
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WIRELESS & ELECTRICAL CYCLO
PEDIA. Originally printed in 1918, this 176
page reprint of the complete catalog gives
you an accurate look at the state of electron
ics in 1918. Contains everything from a Zinc
Spark Gap to a 1000-Mile Receiving Outfit.
You can get your own copy of this modern
antique, profusely illustrated, for only $4.95
plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue, South, New York , NY 10003.

SHEET METAL WORKER - The 24" TRIOK
is a Press Bra ke , Shea r and Slip-ro ll
machine-perfect for research and develop
men t or ma inte na nce shops . Ove r a
thousand machines world wide in little to the
largest companies. For free literature on this
and our other sheet metal working machines
contact: PACIFIC ONE CORPORATION,
513 Super ior Ave . Suite K351 Newport
Beach, CA 92663, (714) 645-5962.

High precision NTSC I and Q color bar gener
ator board. Vectors accurate to 1degree, am
plitudes to 1%. All pulses derived from
14.318180 TXCO. Guaranteed for 1 year.
Measures 7% x 3%, requires + and - 12
volts to produce 1 volt of video in 75 Ohms.
Price $198.50 (Costs $125.) Add $4.50 for
ins urance . Checks, money ord ers and
C.O.D. only. Other NTSC boards available.
Satis fac tio n guarant eed. MULTIDYNE
ELECTRONICS, P.O. Box 528, Locust Val
ley, N.Y.11560. (516) 671-7278.

CIRCLE 69 ON FREE INFORMATION CARD.
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RESERVE

YOUR SPACE

117 PIECE PROFESSIONAL TOOL KIT·
This kit is just one of over 50 new tool kits
shown in Contact East's new, FREE, 1984
catalog. Catalog is packed with over 5 000
preci~ion tools , test instruments, sOld~ring
supplies and hard-to-find technical products
for ~sse~bling, testing and repairing elec
tronic equipment . Complete with color photo
graphs, detailed descriptions and pricing.
Order by phone or mail. 24 hour shipment.
100% satisfaction guaranteed. CONTACT
EAST, INC. PO Box 160, Burlington, MA.
01803 (617) 272·5051.

CIR L

SURPLUS ZENITH SSAVI TV DE·
SCRAMBLER· This is the real McCoy man
ufactured by Zenith and used by VHF Station
operators in: Ann Arbor Ch 31, Baltimore Ch
54 , Chicago Ch 66, Dallas Ch 27 , Min
neapolis St. Paul Ch 23, San Jose Ch 48, SI.
Louis Ch 30, TulsaCh 41, Washington Ch 50,
Boston Ch 27. This unit delivers picture &
sound out of TV, no internal connections.
Complete with power adaptor (24 & 12 volt
dual). Insured shipping direct to you. Toorder:
send only U.S. Postal Money Orders $189.00.
VIDEO ELECTRONICS, 3083 Forest Glade
Dr. Windsor, Ontario N8R·1W6. Quantity
Orders (519) 944·6443.
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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 .
~uch as, Jerrold gated sync (SB-3), Oak
smewave (N12), and Jerro ld 61 channel re
mote control converter descrarnbler (DFlX
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.
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STILL THE BEST GRAPHIC EQUALIZER '
KIT *See Radio·Electronics 5/78 cover
story *12 bands/channel - * .02% distortion 
*92dB SIN ratio - ' Solid walnut ends - - Price
reduced : $89.00 postpaid M/C, Visa add
shipping: Free catalog. SYMMETRIC
SOUND SYSTEMS, 856J Lynn Rose Ct.,
Santa Rosa, CA 95404.

GAME

. DUPLICATOR

CARTRIDGE

• 6 x rate $605 per each insertion.
• Reaches 235,323 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additonal 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 .

VIDIO

BACKUP YOUR ATARI~ CARTRIDGES.
Video game cartridges are easily destroyed.
You can protect your investment by making
archival backup copies of your 2600 series
game cartridges . Most cartridges are easily
copied onto 2732 EPROM's . Build our
EPROM duplicator for under $45, make car
tridge copies for under $10. Complete de

.tailed plans only $10.95. RANDOM AC
CESS, Box 41770R, Phoenix, AZ 85080.

CIRCLE 57 ON FREE INFORMATION CARD
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TELTONE'S TRK·957 KIT makes it easier
and less expensive to breadboard a low
power, central office quality DTMF detection
system. The included M-957 DTMF Receiver
decodes 12 or 16digits and operates from 5 to
12V dc. The sensitivity, wide dynamic range,
noise immunity, and low-power consumption
make it ideal for telephone sWitching, com
puter and remote control applications. The
TRK-957 DTMF Kit is only $24.75. To order
call: 1·800-227·3800, ext . 1130.

TELTONE:
I

SCRAM&lING

TECHNIQUES

VIDEO
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Send check to ISCET, 2708 W.
Berry St ., Ft. Worth, TX 76109.
Name _

Address
Clty _

State Zip __

_ __ coples @ $5.00ea.... _

__ Send material about ISCET
and becoming certified.

continued from page 106

PORTABLE VIDEO

STATE OF SOUD STATE

Div., 600 W. John sr., Hicksville , NY
11802

Power semiconductor data manual
Se miconductor Pr odu c t D igest

1982-1983 (Catalog SPD-l) is a 25-page
short-form listing of the characteristics of
International Rectifier' s power semicon
ductor devices. Devices are listed by con
struction and purpose so they can be
quickly located . Groupings include HEX
FET Power MOSFET's, Power Schottky
Rectifiers, Bipolar Power Transistors and
Darlingtons, Thyristors; General-Pur
pose , Fast-Recovery, and High-Voltage
Silicon Rectifiers; Diode Bridges, Protec
tive Devices, and Opto-electronic De
vices . An alphanumeric listing greatly
simplifies finding the location of a par
ticu lar device in the manual.c-Interna
tional Rectifier , 233 Kans as St. , El
Segund o , CA 90245 . R·E

continued fr om page 74

the system at the' same time , there now
appea rs to be considerable disagreement
as to the timing of the introduction , and
some even want to go back to the drawing
board to develop an even more advanced
system. Thus, rather than a single stan
dard, we could yet wind up with two in
compatible 8-mm formats, or perhaps
none at all.

We 've already touched upon one major
area of disagreement-the method of vid
eo recording. Several manufacturers want
to bring everythin g back into committee
and develop a standard based on some
thing similar to Thom son's " Timeplex"
baseband propo sal. There has even been
feeling that everything should be put on
hold to await further advancements or de
velopments in the field , perhaps even for
the advent of digital TV.

Others are pushing for delaying intro
duct ion of the new standard until at least
the end of 1984. Amon g the arguments for
the delay are the desire to see how the new
Betamovie fares, the lack of a ready li
brary of tapes for the new standard , and
the feeling that the new tape heads and
metal tapes need more development.

The -real reason , however, might be
some manufacturer 's fear s of what the
new standard could do to their existing lt2
inch business. If the system lives up to the
high expectations many have for it , ex
tended play-time casse ttes and home ma
chines are sure to follow, making 8-mm
video a home as well as portable standard .
If that happens , it could rele gate both
VHS and Beta to the scra p heap before
very long. In any event, it appe ars that the
future of 8-mm video may depend more
on politics than on any other factor. R·E

CABLE TV
Buy Direct &Save

,
Be safe. Desol der PC compo nents
with Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT so lder and coo l
bot h PC boa rd and component
without dama ge.

These PC components replaced fast
wit h Endeco desoldering or solder
ing too ls.

Endeco professional features include
safety light that denotes high. low
and off on switch models. 88 con 
str uctio n for long life, light we ight
and balan ce for easy use.

Contact your d istr ibutor for Endeco
desoldering and soldering iro ns, kits
and eq uipment-or write us today.

Enterprise Development Corp.
5127 East 65th Street
Indianapolis, IN 46220
Phon e: (317) 251-1231

CIRCLE 42 ON FREE INFORMATION CARD

Vital .protection
for PC Boards

SUPER SPECIALS

•• a£l J
~

40 CHANNEL
CONVERTER

5299 5

Advanced Solid State design and cir
cuitry allows you to receive mid &
super band channe ls. Restores pro
gramming to Video Recorders.

~
36 CHANNEL

REMOTE CONTROL
- I CABLE CONVERl:ER

5699 5

JERROLD 400 ?
THE ULTIMATE CABLE TV
CONVERTER
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MARKET CENTER

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

To run you r own clas sified ad, put one word on each of the lines below and send this form along with your cheek
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 headinQs, there is a surcharge of $15.00.
( ~ Plans/Kits () BUSiness Opportunities () For Sale! )Education/Instruction () Wanted () Satellite Televisio!"
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GALAXY
ELECTRONICS
6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247-1151

PRINTED-circu it boards: Your artwork, quick deliv
ery, reasonable. Quant ity discounts. ATLAS CIR
CUITS, Dept. A, Box 892 , Lincolnton, NC 28092
(704) 735-3943.

coo'sand Credit Card
Orders call TOLL FREE

1-800-247-1151

THE BEST PLACE to BUY, SEl l or
TRADE NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX II II- E • PLACENTIA, CA 92670

(714) 632-7721
10.... Tho usands of Readers tQtionwide

Every Month
ONE YEAR U.S. SUBSCRIPTIONS
$7.00 • lrd CIus • $12.50· 1st Clas.

;'l $25.00 • ur.tim- . 3rd Clan

UNUSUAL UHF SUbscr ipt ion TV kits and other
units. Catalog 50 cents . TROJAN, 2920 Shelby,
Indianapolis, IN 46203.

CABLE TV eonverter/descrambler. Lowest price
anywhere. Oak N-12 or Jerrold SB-3 replacem ent
$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 ELECTRONICS, 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 pes. VIKING PRECI·
SION , INC., 4631 South 35th Place, Phoenix, AZ.
85040 (602) 276-6218.

DESCRAMBLERS for down converters, high gain.
Free information . RB ELECTRONICS, PO Box 643,
Kalamazoo, MI 49005.

AMAZING Electronic Devices! VOXS, miniature
tran smitter s, telephone transm itters, wiretap de
feats , and more l Send $3.00 for catalog . A.T.I.S.,
Dept. R, 61 Gatch ell St. , Buffalo, NY 14212.

PICTURE flyer lists qualit y electronics surplus at
low prices . Since 1970. Send for the last 3 Issues.
STAR-TRONICS, Box 683 , McMinnville, OR 97128.

LATEST bug·detection equipment for home or of
fice. Literature, $1.00. CLIFTON, BOx 220· X, Miami ,
FL 33168.

DELUXE STY modules gated pulse sine wave
SAAV1 no intemal connect ion to TV micro wave
cable much more brochure $2.00 refundable. LEE
TRONIX, Box 253 , Taylor, MI 48180.

ALARM! Vic 20/64 CoCo Sinclair becom e $1000
burglar fire system . Cassette, documentation (spec
ify microprocessor) $29 .00. Retailer s inquire . Cata
log . SKIDMORE'S H'N'S, 716 Walker, Greensboro ,
NC 27403. Sinclair piano , music program , cassette
all hardware $9 .00.

"-\.~,::f.\ MULTI-CHANNEL
" MICROWAVE
*****************************
Complete Antenna Systems from s6995

Full 800 Mhz Range
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED

ELECTRONIC Surveillance! Incredible manual ,
" Homebrew Bugging" reveals secret techn iques
used by professionals (schematics included)
$15.00. Send $3.00 for our catalog . A.T.I.S ., Dept.
R, 61 Gatchell St., Buffalo, NY 14212.

PRINTED-circuit boards and components per pub
lished projects. GEMINI PROJECTS,~ Box 8882,
St. Petersburg, FL 33738 or (312) 456-4709 .

SATELLITE-microwave-cable-video equip
ment. Systems from $75.00. Send SASE to H.M.S.,
2011w. 11th St., Upland , CA 91786.

RECORDS-tapes ! Discounts to 73%; all labels ; no
purchase obligations; newsletter; discount dividend
certi ficates; 100% guarantees. Free details. DIS
COUNT MUSIC CLUB, 650 Main Street, PO Box
2000, Dept. 3-1283, New Rochelle, NY 1080t

TI-9914A software. Free price list plus newsletter.
GLEN DOBBS, Box 801 RE, Santa Maria, CA
93456.

~ WRITE FOR

'~iMcGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
TeI ~ 1 (816) ~ 509'.l

1901 MCGEE STREET KANSASCITY, MO. 60'108

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

COLOR computer VIC-20 programs hardware Rtty
cod e EPROM Progammer RS- 232 FRANK
LYMAN, Box 3091, Nashua, NH 03061.

RADIO West-still th e be st for SW/MW DX re
ceivers and receiver mod if ications ! Cat alog 50
cents. RADIO WEST, 3417 Purer Road , Dept RE,
Escondido, CA 92025 (619) 74 1-2891.

FOR SALE

CLASSIFIED COM MERCIAL RATE for firms or individuals offering comercial products or services).
$1.90 per wo rd pre pa id (no charge fo r zi p co de)...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues Within one year, If prepa id.
NON-COMMERCIAL RATE (for indivi duals 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. Add itiona l bold face (not available as all caps) at 1 5~ ,

per word. All copy subj ect 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 hand s on the 20th of the third month preceding
the date of the issue (i.e., August issue closes May 20th). When norm al closing date falls on Saturday,
Sund ay, or a hol iday, issue closes on preceding work ing day.

PRINTED-circuit boards: sing le side , prototype,
and quantity, quick delivery. Send positive , free
quotes. FABTRON, Box 925, ·Dept. C, Columbia,
TN 38401 (615) 381-11 43.

SCANNER/mon itor accessories-kits and factory
assembled . Free catalog . CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520 .

RESISTORS y. &¥.!W5%C.F. 3 cents .1%M .F.All val
ues. No minimums. Volum e discoun ts. Write JR
INDUSTRIES, 583 4-B Swancreek , Tol edo, OH
43614.

CABLE TV products Jerrold, Hamlin, and Oak con
vert ers. Send $2.00 for information. ADDITIONAL
OUTLET CORP" 111 E. Commercial Blvd ., Ft.
Lauderdal e, FL 33334.

CABLE TV SECRETS-the ou tlaw publi cation the
cabl e comp anies tried to ban. HBO, Movie Channel ,
Showl ime, de sc ramb lers, co nverte rs , etc. Sup
pliers list included . Send $8 .95 to CABLE FACTS,
Box 711-R, Pataskala, OH 43062.

111



FOR SALE SATELLITE TELEVISION CABLE-TV EQUIPMENT

WANTED

ARTIFICIAL intelligence program. Converse with
your TS1000!ZX811 16K. Cassette $11 .95. DYNA
BYTE, Box 2021, Michigan City, IN 46360.

DON'T BUY ANYTHING

Solid state with cont rols for rever 
beration and room size.
EVERY ORGAN SHOULD
OWN ONE. Send for free flyer-

DEVTRONIX ORGANS, INC.
6101 WAREHOUSEWAY

SACRAMENTO CALIFORNIA 95826 De t. B

VIC-20

TI-99/4A SOFTWARE

TOP name brand programs and games-try before
you buyl Don't get burned, info: SEMI·Z, RD4, Box
69, Danville, PA17821 .

EPROM PROGRAMMING
SERVICE

n·99/4A owners. Send for free list of new and excit
ing, low cost software. DYNA, Box 124, Hicksville,
NY 11801.

COMPUTERS

UNTIL you check our low prices! UHF converters,
microwaveantennas, Jerrold equipment, mini-TV's,
personal computers, car stereos, video games, an
swering machines, audio, video and much more!
Send $2 .00 for latest catalog today! THREE
CROWNS ELECTRONICS, Dept. R-12, PO Box
343, Brooklyn, NY 11230.

EPROM programming sevice for hobbbyists and
commercial users . All commo n EPROM types .
Write for complete list ing and price information.
ELECTRONIC COMMUNICATIONS SERVICES,
PO Box 441, Franklin Park, IL 60131 .

SATELLITE TV VIEWERS
Get the most complete w eekly, listings.

Send $1 for Simple copy. (!ll

!~rtn ~i,i;{ .~ 0
P.O. Box 30B. Fortuna, California 95540
100·351-9997 (U.S.) • lOO.5U-1717 (C.llf .)

707.715-1476 (all olhcl'l)

USA PAY-TV STATIONS

LSR UHF converters with AGe: gated pulse wave
BT-l (speaker box), $115.00. Soundout from the TV
type: deluxe liB sine wave,parts $100.00; new! I. F.
sinewave, $55.00; Digital ZlFV-5, $175.00. Quantity
discounts. Plans: large SASE (54 cents postage).
Freeshippinglhandling. (1-312)267-3455. LSR EN·
GINEERING, Dept. RE:, Box 6075, Chicago , IL
60680-6075.

COMPLETE and latest data you always wanted to
know. Locatio ns, programming, equipment and
more. Just $9.95. THREE CROWNS ELEC
TRONICS, PO Box 343, Dept. R-12, Brooklyn, NY
11230.

FREE LCD WATCH WITH KIT

SINCLAIRITIMEX

SIX games on cassette . Great graphics. Send
$15.00 to GAMES, 604 Blake Circle, Stedman, NC
28391.

DESCRAMBLERS for cable TV model TX·200,
amazing price, only $79.95 compatible with Jer
rold Starbase-3 or any gated pulse system. Au
tomatic gain control. Highest quality compo
nents. One year guarantee. Other types
available. Deluxe catolog $3.00. TELTECH, 120
Wall Street, Suite 1044, Dept. RE 12, New York
1005.

ONE-MAN
FACTORY

SATELLITE
TV

MAGAZINE

HIGHLY
PROFITABLE

ELECTRONIC
Investment unnecessary . knowledge not re
quired . sales handled by professionals. Ideal
hom e busine ss. Writ e toda y fo r facts'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

SECURITY alarm Industry booming. Get in now.
Tremendous demand emp loyme nt·buslness ter
rifle. Information package $2.00 (redeemab le)
SECURITY ELECTRONICS INTERNATIONAL,
PO Box 1456-N, Grand Rapids. M149501.

REEL TO REEL TAPES
AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 10""' x 3600 feet and cassettes available.
Master CardNisa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

UP to $500.00 per month. Sell computer software in
your home. Write to: COMPUTER SERVICES, PO
Box 7748, Tucson, AZ 85725.

DEALERS wanted: Channel 3 notch filters, send
$15 for sample and quantity price list. Money back
!juarantee. LEE KURTZ, 235 SW 87th Ter., Planta
tion, FL 33324.

CB EQUIPMENT
CB radio books, kits, modifications, catalog $1.00
refundable. APS, PO 263RE, Newport, RI 02840.

CABLE TV

VIDEO game repair business. Start your own. Infor
mation/pa rts list $5.00. BEST ELECTRONICS,
4440 Sheena, Phoenix, AZ 85032.

MECHANICALLY inclined individuals des irinll
ownership of small electronics manufacturing bUSI
ness-without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

Product Information - Test Reports
Antenna Insta llation - Lega l Aspects

Satellite Television -
the growth industry ofthe '80's.

Send $1.00 for sample copy to

SATELLITE TV MAGAZINE
P.o. Box 2384 · Dept. R - Shelby, NC 28150

A monthly of 1on-p lus pages.

WHOLESALE MATV/CATVIVCR equipment, an
tennas, audio cab les, adapters , origina l/replace
ment cart ridqeaS 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.

BUSINESS OPPORTUNITIES

SATELLITE TV receiver breakthrough! Build
your own commercial quality receiver now!
Complete Instruction manual $10.001 XANDI,
Box 25647, Dept . 21S, Tempe, AZ85282.

RECEIVE 80 channels satellite syste m only
$1299.00. Complete information and order forms
send $3 .00 to REMINGTON 'S SATELLITE
SALES, RR2, Box 124, Noblesville, IN 46060.

SATELLITE antennas: Build 8-10-12 foot wood or
metal from $43.00 send $2.00 PROTOTYPEENGl·
NEERS, Box 1812, Deming, NM 88030.

THE original Howard/Coleman TVRO receiver! In
st ructions, schematics , layouts, printed-circuit
boards: ROBERT COLEMAN, Rt., 3, Box 58-ARE,
Travelers Rest, SC 29690.

Let us quo te you
on any stage of
your product from
proto types to
production.
FABTRON DIV.
PO . Box 925
Columbia. TN 38401
(615) 381-1143

IPl~ @©~~[Q)@
AND ART SERVICES

FACE
PLATES
ENCLOSURES

WRITE OR CALL
For Literature or Quotes

FREE pay TV reception. "How-To" book . HBO,
Showtime, Cinemax. $4.00. DIPTRONICS, Box
80AH, Lake Hiawatha, NJ 07034.

CABLE TV equipment for "beeping" or "buzzing"
channels. Information $1.00. GOLDCOAST, PO
Box63/6025F, Margate, FL 33063 (305) 752-9202.

GEARMOTORS $35.00 12VDC 60rpm 3 amp. 'h in.
shaft. Drives robots, antenna, boat steering, gates,
etc. Also racks, pinions, chain, gears, etc. SEPACS,
625 NW 41st, Seattle, WA 98107.

FREE sample issue! Buy/sell new and used com
puter hardware, software in electronics exchange.
BOX 4860, Forest Lake, MN 55025.

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, kits, information, .
much more . Discount prices. UNIVERSAL
SOUND, Dept. RE, PO Box 36052, Sarasota, FL
33583 (813) 953-5363.

SOFTWARE for Atari Apple's Commodore 64 VIC
20 TRS-80 Tl's include self-addressed stamped en
velope to COMPUTER SOFTWARE CO., PO Box
3755, Bloomington, IL 61701.

TUBES. new, unused. Send self-addressed, stamp
ed envelope for list. FALA ELECTRONICS, Box
04134-2, Milwaukee, WI 53204.

ELECTRONICS parts, resistors, capacitors, LEOs,
and more. Volume discounts and kits for builders.
For free catalog write SAMIK ELECTRONICS, PO
Box 222, Rochelle Park, NJ 07662.

COLOR computer owners-Free hardware and
software catalog. SPECTRUM PROJECTS, 93-15
86 Drive, Woodhaven, NY 11421 (212) 441-2807.

UHF high gain low noise preamp OX mode l
TAX-3SU 29 dB gain 300/75 ohm all ports reg
$114.50 now $59.95 1 year warranty. TELE VIDEO
PRODUCTS, 20224 North 17th Dr., Phoenix, AZ
85027 (602) 774-4735.

WANTED : old Western Electric & RCA tubes,
speakers, amplifiers. Mcintosh, Marantz, tube
amps. (713) 72884-343. MAURY CORB, 11122 At
well, Houston. TX 77096.

FREE catalog of surplus electronics parts and
hardware. UNIVERSAL SOUND, Dept. RES, PO
Box 36052, Sarasota, FL 33538 (813) 953-5363.

TUBES $2.49. Large inventory including raretypes .
SASE brings lists. ADNF, 6690 7 mile, S. Lyon, MI
48178.

RESISTOR assortment. 2200pcs. V.W5% C-Film.
110std. values, 20pcs. each, individually packed.
$29.95 postpaid check/M.O. accepted. COD $2.00.
BENNETT CO., 1271 Merchandise Mart, Chicago,
IL 60654 (312) 348-3341.

FREE electronics parts catalog. Product lines in
clude solar, video, audio, phones, fans, batteries,
capacitors, resistors, relays, transformers, and a
var iety of electron ics part s . Wri te HORIZON
SALES, INC., PO Box 646, Framingham , MA
01701 , or call (617) 875-4433.

THE Intelligence Llbrary- Restricted information
& books on electronic surveillance, surveillance
device schematics, lock-picking, Invest igati on,
weapons , Identification documents, covert set
ences, etc. The best selection available. Free bro
chures. MENTOR, (Dept. Z), 135-53 No. Blvd. ,
Flushing, NY 11354.

MILITARY communications receiver: R-174, tunes
1.5-18 MHz, AM-CW-SSB, amateur, shortwave fre
quencies : $47.50 mint , $27.50 good. Canadi an
backpack radio PRC-51O, 38-54 MHz FM trans
ceiver with headset, battery box, antenna: $39.50
apiece, $77.50/pair. ARC-27 guard receiver, single
channel UHF aircraft receiver: $12.50 mint. Add $5/
unit shipping. 45 day replacement guarantee. BAY·
TRONICS, Dept. RE, Box 591, Sandusky, OH
44870.
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J .. DENGINEERING
P.O. BOl 6099

Falmouth, Maine D4105

Oea/ers Wanted
Specia l Quantity Pricing

COO's-OK

C-100 I JERROLD TYPE
CablelJescrambler for in-band gated
suppressed systems

Ready to go C-l00 119.85
Complele Kil C·l00K 54.85

FALL
SPECIAL

Buy 1 kit
Get 2nd kit
at l/z price

Oller ends 10/ 1/8 3

DESCRAMBLERS
AM ERICAN -CANADIAN

C-1000 I ZENITH TYPE
lJescrambles " over Ihe air " and
" cable" sync suppressed active
Video inversion signals

, Ready 10go C·IOOO 379.95=..Complete Kit C·l000 K 274.95
. PnnledCirCUlI&Manual 74.95

PRINTED-circuit boards, single/double sided, im
mediate quote. Send copy of artwork to FREDONIA
ELECTRONICS, 13 Johnson St., Fredonia, NY
14063.

All J & 0 products are engineered. not cOP~ . all are oua ran l~
90 days &we standbehind our products where others tautc

SAVE 90% free catalog 8 and 16 bit computer sys
tems. Plans, boards, ROMs, software, parts, more.
DIGATEK CORPORATION, Suite E, 2723 West
Butler Drive, Phoenix, AZ. 85021.

T1IIs 1lIIng Is welrd...T1II1 tblngIs welrd...T1II1 tblngIs weird...~
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~ ~
g- SAs~~1~- ~~=~~e~::~=~.fi~ :a~=
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ELECTRONIC touch light control pad free brochure
EXOTIC ELECTRONIC IDEAS, PO Box 446, Lake
Bluff, IL 60044.

CB trouble shooting tips clearly outlined. $2.00. CB
ASSOCIATES, Rt. 1, Box 436-0, Chico, CA 95926.

COMPUTER controlled phone dialer for Apple and
compatible computers. Touch tone line required.
Send SASE and $2.00 for plans. THE J&J COMPA
NY, 7461 Brenel Mentor, OH 44060.

REPLACE NE 564 (UHF sine wave boards) deluxe
I, II rev.B by IC. and parts available everywhere.
Guarantee works great, modification, plans, circuit,
chokes , $25.50. Money orders only. ADVANCE
ELECTRONICS, Box 3298, Culver City,CA 90230.

SCHEMATICS, Coleco, Intel1isvision, Timex 1000.
$9.95 each'. IRATA, Box-RE, 2562 East Glade
Mesa, AZ. 85204.

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.

VIC-20 owners. Build inexpensive 'X', 'Y' table.
.0005" accuracy. Complete plans and cassette pro
gra m $9.95 . D&B ENGINEERING, Box 5174
Spokane, WA 99205-0174.

RF MODULATORS c:::=?\
for the video Industry/!_ \

satlllitl meGllaton fnm channl i 21t1nt UHF!
Kits II asltatlltd models for IU ~cncOfl1lUttfS.. .inclltdinc011' new
...PP....... desipN to mount Inside c-..1tf. AI" an extensive
line of ,,*ltws, camms IItdkits. FREECATA LOG/;'b PHONE (402)91Hl1I

jj 72 =f\'n[] ATV ROS03PCh
. I:EC:lJ • tH E BROADWAY

• DAKOTA CIYY, ME &8U1

SAVEl Build your own cable TV converter. Com
plete manual $3.00. JKA ENTERPRISES, Box 234,
Lyman, SC 29365.

SPIRIT life energy detector and separator complete
plans $4.00. PO 893, Torrance, CA 90508.

PLANS & KITS

LOOK I NG P'"OR RES ISTORS, CAPAC I TORS. D I (X)ES . METERS
HARDWARE . CONTROLS. f"OWER RES I STORS, TRANS I STORS ,
I C 'S , 'TRAHSI"ORMERS, " US ES , K ITS, LED 'S , CAB INETS .
SCND " ,00 I REF~BL£I . I"'OR ~ CATA LOG OF OVER
1 %00 I TEMS OR S END A STAIlF FOR 0lM F LYER. %4 HOl.R
~ ARC'lIJC) T IME · LOW PR i CES · 100"'" GUARANTEE

Deytepro Electronics. Inc.
3029 N. WILSHIRE LN., ARLINGTON HTS., ILL, 60004

312-870-0555

ULTRASONICS- complete kit builds attractive de
tector and solid state switch. Control AC lights, other
appliances. Turns lights on when room is entered,
off when room is empty. 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., Oaks, PA 19456. Visa & Master Card
accepted.

MICROWAVE television "downconverters". Ex
clusive new five stage design . Easily assembled.
Catalog: $2.00 (refundable). NOS, Box 12652-R,
Dallas, TX 75225.

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX , AZ 85046 (602) 996-8700

LIGHT chaser/color orga n kits, rack mount units.
20% off sale. DESIGN SPECIALTY, PO Box 1995,
Huntington Beach, CA 92647.

CATALOG! 40 pages of neat electronics parts and
kits. Send 50 cents refundable first order..BEC
ELECTRONICS, Box 401244 R, Garland, TX
75046.

HI-FI speaker kits, auto speaker systems and raw
drivers from the world's finest manufacturers. For
beg in ne rs and expe rts , Free literature . A&S
SPEAKERS, Box 7462R, Denver, CO 80207 (303)
399-8609.

PRINTED-circuit boards. Quick prototypes, pro
duction, design, reflow solder send print or descrip
tion for quote to KIT CIRCUITS, Box 235 Clawson,
M148017.

FUN kits-low cost. Easy to build educational
electronics projects. Handbook/catalog $1.00. TRI
ANGLE i:LECTRONICS, 89 Arkay Drive, Haup
pauge, NY 11788.

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
o ELECTRONICS, PO Box 21,Jenison, M149428.

UP·TO-DATE designed and high quality electronics
kits. Free catalog. You will be amazed by our low
price. INTERNATIONAL POLYTECHNIQUES, PO
Box 862T, New York, NY 10002.

~ I
Name Age __ I
Add".. 1

- -----=-c-=---;;.)

Now at Home in Spare Time,you can learn every
thingyou alwayswanled 10know about personal

~~~r~\:~d ~~du~eP6A"I'C
m
~nm~~~. ~~~ :~

write and run your own programs. How to adapt
existing software to your needs.

• CompleteCourse IncludesYour Own Computer
~~ More than just another programming manual,
~ .. this is a comprehensive home-study course writ

ten bY, experts. No needto quit your job or school.
_ ' You earn everythinQ right in your own home,

withoul attending a slngie class! And 10give you
hands-on exper ience, we include your own com
puter-the Timex Sinclair 1500 With built in 16K
memory-plus cassette recorder so you can
save your programs on tape.

r------,~~ ~u~n.!?day~e~~~e!!!.:ts.
COMPUTER TRAINING,Dept. DEOB3
Scranto n. PA 18515

"COMP UTER Hacker," a publi cation for those inter
ested in building, interfacin g , programming, and
using microprocessor based dev ices. $24.00 a year
in' US. SAS E for in form ation . COMPUTER
HACKER, PO Box 1697R, Ka l ispe ll, MT
59903-1697.

EDUCATION & INSTRUCTION

Causes speed radar guns and devices toreadoutyour choice 01
either apercenlage 01your true speedwhen in automaticmode
(example: Your speed; 76mph, automodeset lor 75%, speed
disP.laVed - 57mph), Ofthe speed thatyou dialInwhen inmanual
m6de:TransmrtsonlY in thepresenceofspeed radar, 0<bymanual
override.OperatesonbothXandK bands. WARNING:Thedevice
described inthisIile,atureis nOllegallor use against policeradar,
andIsnot FCC approved.
Foe completeliteratureand planpackage, send S14.95to:

Philips InstrumentDesignCo, Inc.
8135SW. Nimbus, 8uildingni.Suile ' , 14 S
Beavenon, Oregon 97005

TV CONVERTERS
TV Converters, all types, cab le units. New
"Super Z" kit w/tuner $179.95 . Deluxe III sine kit
$149.95. All have sound thru TV. Kits Include
board, cabinet, parts . Nothing extra to buy . Hot
UHF preamp JH-O kit $22 .95. Anyone with a
converter needs this . Written up In past issues
of Radio-Electronics. Excellent quantity pricing
on Oak, Jerrold cable equipment. (Zenith kit,
"Super Z" excellent quantity prices.) Add 3%
shipping, MD residents add 5% state tax . COD
orders we lcome call (301) 882-9362, or send
$2.00 for complete catalog to SATELLITE ELEC
TRONICS, Dept. R12, PO 9534, Baltimore, MD
21237.

VIC-20 make backup tape of game cartridge, tape
program, comp lete instructions $6.00. SHERWIN
SO, 11 Foxcroft Rd, N. Hartford, NY 13413.

.Learn how to Program and Use

PERSONAL COMPUTERS

HOME study: amateurnovice $2(}-general $25-
novice/general $30- advanced $32-€xtra $36; re
fundable except study guide ($7.95) ; add $3.00
shipping: extra amateur/general radio-telephone
commercial $7D-commercial (beginners) $92; add
$5.00 shipp ing ; study guides ($14.95): all study
guides availab le separately-deductible (no ship
ping charges-no refunds): additional information
$2.0Q---<jeduct ible. JSG, PO Box 206, Roslindale,
MA 02131 .

EARN your university degree through evaluation
assessment, of existing education, experience,
achievements. Call, (614) 863-1791, or write, AS
SESSMENT, Box 13130 R, Co lumbus, OH 43213.

UNIVERSITY degreesby mail ! Bachelors, Masters,
Ph.D's... Free revealing details . COUNSELING, Box
317-RE12, Tust in, CA 92680 .
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Available by
Mall Order Only

/
Receive movies, spec ial pr esentat ions and educa
t ional broadcasts- ALL FREE-with the SKY FOX
deep fringe microw ave receiver for hom eowners
outside the service area of microwave TV stat ion s.
SKYFOX receives up to a d istan ce of 55 mi les.
From microwave tr ansmitt ers located on build ings
or towe rs in almost all medium and large size
ci ties. SKYFOX does not receive Cab le TV or
sate lli te transmissio ns.
SKYFO X I $ 79.95 (not pictured. 25 mile line of site)
SKYFOX I I $109.95 <as shown.55 mile Irneof site)

ORDERS ONLY: Toll Free 1-800-323/ 1327
For Information Call: 1-312/564-01 04

VIsa. Mastercharge accepted, CO D, cash or Mo ney Orde r
onl y. When ordering by mall. Money Orders or Cashiers
Checks only . Personal checks. wait 4 weeks for check
cleara nce . .

90 day warranty . Co run tionsl money back guarantee

5.E.1. Inc.
657 Acad emy Dri ve
Northbroo k. Ill inois 60062

PR~
__ ,., c.,. a"" (; J

Dept. RE1l3, 3928 148th N. E.,
Redmond, WA 98052 (206) 883-9200

'This new Paccom 6-page catalog
contains complete electron ic and
mechanical specifications for a broad
range of standard lamps , rectangular,
triangular, cylindrical, square, and
Tri-Color LEOs, and LED arrays .

Paccom Light Emitting Diodes ...
performance and price you can
count on .

For immedia te action call toll
free 1-800-426-6254 or check Reader
Service Card .

1I1A£31O...Match ing Tran
sforme r {1 required}...• 1" ...
IIIVA7S4 3' Jumper Cable
(1 requ ired) 2.• • N.

Incredib le value on one of the
most popu lar converters In

~riOCu~ ~,~i:C~~~?~~~
,--!=======L, 561-8700 ) lor oxport

assistance In selecti ng the
proper converter for your area
(These are repaks with a 90
day warranty). ' ''MQ00r4

LONG RANGE ..14141"1111

WIRELESS II!MICROPHONE o ' •

SALE!
~y~r&phori:.n8~stal ~~~l~~e t • • 1
ed battery operated. Com-
plotowith receiver. FCC. ap- . C J e
proved Etco has Wireless - "'"
Microphon es In stoc k for up " -
to $1000. Call us today for ~"-_,_
help In choosing tho rtght~
model for your applic ation. _
...MOOGS.

3LINE PUSHBUTTON
~ TELEPHONES FOR YOUR
~, HOME OR OFFICE

/~ 999 5

City State Zip _

I· d- II I · REPRINTiI 18- liD rllIlIDIi.BOOKSTORE

MAIL TO: Radio-Electronics 12-83
Reprint Department. 200 ParkAve. South. New York, NY 10003 All payments must be in U.S. funds

Total price oforder . . . . . . . . . . . . . . . . . . . . . . . . . . . $-- _
sales Tax (New York State Residents only). . $----
Shipping & Handling (U.S. & Canada only) (InclUdes FIRST CLASS POSTAGE) $1.00 per i1em $ _

Ali other ($2.00 per item, sea mail) . . . . . . . . . . . .. . . . $ _
($4.00 per item, air mail) . . $ _

Total Enclosed . . . . . . . . . . . . . . . . . . . . . . . .. . .. $ _
Name _

Address _

YEAR

TOTAL PRICE

CIRCLE 64 ON FREE INFORMATION CARD

D Special Projects (Spring1981) $4.50
D Sprecial Projects# 4 (Summer 1982) $4.50
o Special Projects#5 (Winter 1983) $4.00
o Special Projects #6 (Spring 1983) $3.50
o Special Projects # 8 (Winter 83) $3.00
o Radio-Electronics Annual 1983 $3.50
o Radio-ElectronicsAnnual1984 $2.50
o Radlo-Elecfronlcs Annual $2.50
o How to Make PC Boards. . . . . . . . . . . . . . . . .. $2.00
o All AboutKils $2.00
o Modern EI~ctrics (Vol. 1. # 1 $2.25

April 1908)
o Electro Importing Co. Catalog $4.95

(1918) (176 pp)

TOTAL PAGES

PAGES

MONTH

ARTICLE

= :-:--=:= _ _ @ SOt each__=:-:--=::=

o Build Your Own SatelliteTV Receiver $7.00
o 8-Ballsatelli te TV Antenna. . . $5.00
o BuildYour Own Robot. . . . . $12.00
o TV Descrambler(January, February 1981) $3.00
D Radio-Electronics back issues(1983) $3.00

(January, February 1983 not available)
Write in issues desired _

D Rad io-Electronics back issues (1982) .. ... $3.50
(January 1982 not available)
Write in issues desired _

D Radio-Electronics backissues (1981) .. . . . $4.00
(March, December1981not avai lable)
Write in issues desired _

o Etch yourown PC Boards $3.00

Toorder anyofthe items indicated above, checkoffthe ones
you want. Complete the order form below, includeyour pay
ment, check or money order (DO NOTSENDCASH). and mail
to Radio-Electronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks for
delivery.
If youneedacopy ofanarticlethatisinan issuewe indicate is
unavailableyou can order it directly fromus. WechargeSOt
per page. Indicatetheissue(month &year), pagesandarticle
desired. Includepayment in full. plus shipping and handling
charge.

CIRCLE 81 ON FREE INFORMATION CARD,
o VIDEO srABIIJZERI
ENHANCERI FADER/RF MODULATOR
AND DISTRIBUTION AMPLIFIER

899 5 'l1U5IN
OUR

CATALOO
The ultimate video accessory combines a stabilizer to end
vertical ro ll and ji tt er, an enhancer to produce sharp and full y

:tt~r~~c~~~~n:ev~~~~ofrag~~f~g:;~~~~~o~~~ ~:~r~~~=
dis tribution amplifi er to allow multiple CO~i es to be made

~~~~ :~~ :r,~r~~I~I~J~~~~~~~~.o~~sdtoJ~~.~~~~i. to

RUSHYOUR ORDERT
.n',....#i"'""'i]""""""(!J......OO...~1 ~~~A8~~Y SHOPPINO CENTER

PLATTSlIUAOH, N.Y. 12101

gt'cf.'~.:.1~15·~ r~~ ~':r~,\':,~IL':':.c;:;r:;n\,~nyN~
State resident s Ildd sales tax. Dealer & Export Inqulri•• In·
rited. Our tolophoneonlor desk novor clo....

Call 1-518·581·8700----CATALOGS & BOOKS
D Yes. 1would liJce a 1year subs cription to the

fascinating ETCO catalog . 1enclose $I to

I cove r postage. ID Rush me a !ree sample copy of the latest 112
page ETCO catalog _(USAonly)

I D Foreign &Canadian I year catalog sub scrip- I
tion. 1e nclose $3.

D I enclose $13. Please rush me the 500

I page Giant Book of Electronic Projects. I
TA262

D I enclose $12. Please rush me the 360page

I
MASTER HANDBOOK OF TELEPHONES. I
TAOOI

D ~onUioo~o~~WlTI~~"r"~~~LD

Im~ I
I ADDRESS I

CITY _

I~T~~~COUPON To~I~PF Iii
I ETCO ELECTRONICS

1Jopl.'"BOXI4ll
Cllamplaln. N.Y. lZ.lI. • •-----CIRCLE 50 ON FREE INFORMATION CARD



WHY DO SMART BUILDERS SHOPTHESHACK®?
High Quality! No Minimum Order! No Mail-Order Delays!

Replacement Transistors Computer Connectors

Power Transformers
120VAC Primaries

Current Cat. No.

Cat. No.
271-1335
271-1337
271-1339
271-1340
271-1341
271-1342
271-1345
271-1347
271-1350
271-1354
271-1356
271-1365

Ohms
10k
15k
22k
27k
33k
47k
68k
lOOk
220k
470k
1 meg
10 meg

271-1301
271-1311
271-1312
271-1313
271-1314
271-1315
271-1317
271-1321
271-1324
271-1325
271-1328
271-1330
271-1333

10
100
150
220
270
330
470
l k
1.8k
2.2k
3.3k
4.7k
6.8k

Ohms

'!A-Watt, 5% Resistors
39~ Pkg .of5

0:::"'------''''-;:;-:---;-;----,

Each

276-1564 4.95
276-1566 4.95
276-1551 2.99
276-1559 4.99

Cat. No. Each

276-1565 4.99
276-1547 2.99

276-1548 3.99
276-1549 1.99

25
25

25

34
50 "
44
25

Positions

Volts

T e
ID Card Edge
ID Card Edge
Card-Edqe Socket
ID o-sue Male
ID o-sue Female
Solder D·Sub Male
Solder D·Sub
Female

Hood

T pe

1.19
.79
.89
.69
.99

1.29
1.99
2.19

.59

.59

1.59
.79

1.49
.89
.79

Each
276-2007
276-2009
276-2010
276-2016
276-2017

276-2068
276-2041
276-2043
276-2057
276-2058

Cat. No.

276-2020
276-2023
276-2027
276-2030
276-2032

NPN
PNP
PNP
NPN
PNP

PNP
NPN
PNP
NPN
NPN

NPN
NPN
PNP
NPN
NPN

2N1305
MPS222A
PN2484
MPS3904
TIP31

TIP120
2N3055
MJ2955
2N4124
2N4401

TIP3055
MPS2907
MJE34
2N3053
MPS3638

Type

o
m
o
m
s:::
OJ
m
:D

Big 4" Meter

Switches up to four cir
cuits! For PC or socket
mounting. 120 VAC coil.
13/8 x 11/8 X 13h6'~

275-214 4.69

Learn Robotics
Fully illustrated and written in ev
eryday language, this 256-page
book covers everything from
single-loop systems to complex
robots used in industry. Learn
how elec t ronics can help in
crease productivity.
62-1387 2.95

469

V4 -Watt , Verti cal- Mou nt

A DIVISION OF TANDY CORPORATION

500 271-226 .59
lk 271-227 .59
5k 271-217 .59
10k 271-218 .59
50k 271-219 .59
lOOk 271-220 .59
500k 271-221 .59
1 meg 271-229 .59

Miniature PC-Mount Pots
Va-Watt, Horizontal-Mount

Ohms Cat. No. Each

Reduced 14% Measures
o to 1000 volts, AC and
DC. 0 to 10 amps DC cur
re nt in fi ve ran ges .
Resistance to to rne
gohms. Decibels: - 10to
+ 62. 30,000 ohms per
vo lt sensit iv ity. 6'/4x
4 ' /2 X 23/4". With test
leads and manual. Bat
teries extra.
22-203 . .. . Sale 29.95

SPOT Push-On/Push- Off. 3 495amps at 120VAC. Built·in 12-
volt, ACIDC lamp. Mounts in
' /2"-<lia. hole. 275-676 . .. 4.95

Sale! 27-Range Multitester
Save Reg. 34.95

$5 2995

Illuminated Switch

Ohms Cat. No. Each
l k 271-333 .49
10k 271-335 .49
25k 271-336 .49
lOOk 271-338 .49
500k 271-339 .49

~,...._Min iatu re 4PDT Relay

2.59
2.79
2.99
3.59
3.99
3.79
3.99
4.39
5.99
6.29
6.99

Set of 21Cs
1295

SPR16,
14-P ln

1.2A - 273-050
1.2A 273-1505
1.2A 273-1480
3.0A 273-1511
2.0A 273-1512
2.0A 273-1515

300 mA 273-1384
300 mA 273-1385
300 mA 273-1386
CT 450 mA 273-1365
CT 450 mA 273-1366

6.3
12.6 CT
25.2
12.6 CT
25.2 CT
18.0 CT

6.3
12.0
24.0
12.0
24.0

Tantalum Capacitors

SP0256,
28-Pln

Std.
Std.
Std.
H·D
H·D
H-D

Mini
Mini
Mini
Mini
Mini

Special-Purpose ICs
Voice Synthesizer Set

~F WVDC Cat. No. Each

SP0256 Speech Processor. The easy, low-cost
way to get into "so lld-state" talk! NMOS LSI device
uses astored program to synthesizespeech or corn
plex sounds. It operates with a few simple support
parts, or 'use the SPR16 Serial Speech ROM, in
cluded, for microcomputer interfacing. SPR16 con
tains 32 "tal king clock" statments, three melodies.
With data, circuit examples . Requires 3.12 MHz
clock crystal-order throu gh your local Shack.
276·1783 Set 12.95

0.1 35 272-1432 .49
0.47 35 272-1433 .49
1.0 35 272-1434 .49
2.2 35 272-1435 .59

10 16 272-1436 .69
22 16 272-1437 .79

NEW!
799

Capacitors Not Required

MF10. Versatile CMOS building block for active fil
ters-eliminates the need for expensive, close
tolerance parts. High performance, yet very easy to
use. Requires only six resistors and 150 kHz clock
for a 4th order, 1 kHz Butterworth low-pass. A corn
plete filter for a full-duplex 300-baud modem needs
only two MF10s, 15 resistors, clock and ± 5VDC!
Center frequencies up to 20 kHz. Clock to center
frequency ratio accuracy: 6% . Single or split supply.
With data. For more information, see article by
Forrest Mims III, page 86, July " Computers & Elec-
tronics' : 276·2329 7.99

• 20% Tolerance
• Standard IC Pin Spacing

Itadlo IliaeK

.79

.99
1.29
1.89
2.99
1.39
1.49

.79
7.95

.99

.99

.59

.59

.69

.99
1.79

Each

3.19
1.09
2.99
1.59

Each

Cat. No. Each
276-1770 1.59
276-1771 1.59
276-1772 1.59
276-1773 1.59
276-1774 1.59

276-007
276-038
276-1711
276-1715
276-1714
276-1713
276-1712

Cat. No.

276-2059
276-2060
276-2061
276-2029
276-2048
276-2051
276-2055
276-2035
276-2062

276-703
276-1731
276-705
276-706

Cat. No.

NPN
NPN
NPN
UJT
NPN

(Single)
(Dual)

(Quadl
(Dual

(Quad)
(Quad)
(Quad)

NPN
NPN

N·FET
N·FET

+ 5 VDC
+ 12 VDC
+ 15 VDC
- 5VDC

-12 VDC

Adjustable

Fixed Output

Oto 40 VDC
1.2 to 37 VDC

T pe

T pe
LM383fTDA2002
LM386
TA7205AP
LM380

7805
7812
7815
7905
7912

741
MC1458
LM324
TL082
TL084
LM3900
LM339

TTL Digital ICs
With Pin-Out and Specs

Voltage Regulator ICs

4000-Series CMOS ICs
With Pin-Out and Specs

4001 276-2401 .79
4011 276-2411 .79
4013 276-2413 .99
4017 276-2417 1.49
4023 276-2423 .99
4049 276-2449 .99
4066 276-2466 .99

MPSA06
MPSA13
MPSA42
MU4891
2SD313

Operational Amplifiers

Audio Power Amplifiers

Type Cat. No. Each

2SC945
2SCl308
2N3819
MPF102

OVER 8800 LOCATIONS WORLDWIDE

Type Cat. No. Each
7400 276-1801 .59
7404 276-1802 .79
7408 276-1822 .79
7447 276-1805 1.19
7490 276-1808 .89

Prices apply at participating Radio Shack stores and dealers

CIRCLE 61 ON FREE INFORMATION CARD 115



CIRCLE 41 ON FREE INFORMATION CARD

MICROPROCESSOR COMPONENTS .;; Digitalker'·

PItt",. •..... fl lIdIM rnu
PAll 0HI zt OClJl lO·lnpulAND-ORGJIIAm y IHlgh 0U1PlllI •• •. .. S395
PAL12H6 zt Hex 12·1npuIANO·ORGJ1,ArrlY (HigIlOulptll) . . ••• 3 95
PAL14H4 to Ouad 14-lnpuIAHO-ORGJI,AlrIYIHlllhOUtpul)· . • . 3.95
PAll 0U 21 Qt1JJl0·lnptlt AIII 0·OR·lIMftGJIIAmyllowOutpul}. 3 95
PAl1216 211 liexI2·tnputANO·OR·lnYfflGJt.lt.rrrtllowOlrtpulj .• 3 95
PAll .(L4 2D 0uJd 14·lnput AND-OR·tn'l'lffGJ:. AnJY(low Oulpo.rl) 3 95
PALl 611 2D OCtllI6-lnptltANO·OR·lIMrt GJt.Arr lY • 9 95
PAL16R1 211 OClJl 16-lnPVIRtgiSier""'O·ORGJt. "my •• .•. 7 95
PALl6R6 fIl H. X16·11lP\lIRtIltS1IfAl40-QRGJIIlAmy 7 95
PAl l151W to ~ l6-ll'l9uIRtglSI"AND-OR GJt'AlrJY 795

30012 1982NATIONAL PAL Data Book (11Op.) •• 55.95

~:~ ~: . ~ I ~:g~J ~ ~ ,~
14C04 14 29 14C9'5 1. 1.39 14C2.(4 2D US
14C08 14 35 14Cl07 14 39 7"C313 ZO 2 49
74CIO 14 35 14CI51 11 2 49 1.(C314 fIl 2.49
14C14 14 69 14C1504 24 3"9 7.C9Ql , . s.g
14C20 14 35 1.(Cm 11 2 2~ l .C9QJ 1.. 59
14C30 14 35 1"CI60 11 1.19 1"C9QG 14 59
14C32 14 39 1.tC161 11 1.19 1.(C911 21 I g~
14C42 11 139 1.C 1152 11 1.11 74C912 21 195
74C41 11 195 14Cl 63 l ' 1.19 14C915 11 1.19
14C73 14 79 14CI6.( 14 1 49 7"C911 21 1195
14(;7.( , .. 6g 14C113 11 1.11 14C922 11 44 9
14C8S 11 1 I~ 1.(Cm 11 1.19 74C923 It 495
14C1l1 14 39 14Cl1 S 11 1.19 7.(C925 11 595
14C89 11 515 14C1I2 11 1..49 1"C92fi 11 S 95
14C90 14 loll 14C113 11 1 &9 80CiS 11 69
14C93 14 1.11 14Clt5 11 t 39 1OC91 11 69

TL071CP I 19 LUn 31l 14 55
TL012CP I 1.39 LM 733~ 14 100
TL014CN 14 1 95 LM340T·5 .79 l M139H 14 1 95
TL0I 1CP • .sg LM340T·12 .79 l M141CN I .35
TLDalCP I 1.19 LM34QT'15 .19 lM141N 14 19
TLo&4CN 14 195 l F34l1l 1.. l .(g l U148H • s.g
l MJOICN , 35 tlll34IN 14 i9 lU 131Qft 14 I 49
l M302H 1 95 lM15OI( 495 lM1451CH I 59
lM3().(H 1 95 l F3551'1 I 1.10 l UI411H 14 19
l U305H 99 LF356N I 1.10 lM1419H 14 89
lM301CN .(S LM31()1rt 14 4 49 lM1496H 14 1.95
lY 308CH 69 LU373H 14 J 95 lM l l100H 11 2 .(9
lMJ09 K 1 25 lM31nl 14 19 S l MI111H 11 251~

lM 3tOCIiI 1.1~ l UJaQH 14 19 lU lln H 11 325
lMJ l l CN 159 t M3!11iI 14 1.19 t Ul 1117H·9 14 2..(9
l 1ll312H 2.49 lM3I 2N 14 1 39 l MI3I 9frt 1. 225
l M3m 1.19 l M3I4H 14 1.79 LMl l961'1 14 2.95
l MJ l1 K 395 LM~·3 I 19 LM1OO2T 1 95
LUJl l5C1l • 1 95 Tl494CH 11 395 LMJ l l19H 11 159
l M)19111 1,( 1.95 TL496(:P • 1,19 tU J9COH 14 59
lM320K·5 1 35 hES31Y I 295 LMJ905CH I 1.19
l UJ2OI(·12 1.35 NE544/11 14 295 LM3909H I i9
lUJ2OI(·15 135 ItE550A 14 US LM3914N 11 2 95
lM320T·5 89 NE555Y I 35 lM39I~ 11 2.95
LM31OT·12 19 l WS56H 14 69 lM3916H 11 295
l M31OT·1S 89 HE!l64H 11 295 RC4UM 14 US
LU3Z3Jr( 595 lW56SN 14 1.19 RC4151 N8 . 195
l MJ 2.(/II 1. 5Il l M5lIlICN. 1 49 RC41t4TK .. 49
tW337T us LU567Y I .ft NB5J2 2.1
tt.l 338lC 695 NE51011 11 395 NE!634 I S
lU3J9H 14 61 lM103CN I 1.19 ICll103UJ 14 395
tMJ.40K·5 135 l U1Ql)1( 14 .• 9 l M13010H I 1.19

. llll340K·12 1 35 l M710H 14 159 l M136OQ1rf 11 1.19
t M34Ol(· l S 135 l M71!H 14 19 MOAt: AYAIlAILt:

3OOO3 1982 Nat. L1near DatI Book ll951 .511.95

_," Programmable Array Logic (PALS)

"" ".1103
4<l2'
41 1~ ·2

.(1161i·3
4116H·4
.(ll1.(N·l5C!
"'6.(/11·200
UU!I2Il
MM52I2
MM5210
MMS2110
....5291H
MM~3
UUS290·4
"'MSm·3

.. .... DYNAMIC RAMS "'" DT1 050 ~ Applications: Teach ing aids,
~: =1=~) '.:·...::.:::i:: applia nces, cloc ks, automotive, telecommunlca·
l ' 1 6. 384~ 1 ( 1~1 ) ..• . 189 -1 /14 .t!l tiona, language translation. , etc.:: ~: :::=~ a~:l .. 1::: :~ ~~ .~ 1 M DT1050 II . I la n<h rd DIGlTALKER klt eneOded with 137 "parat •

11 65.~11 15Of111 . • • .6 t!l-a/49t5 ~~~It='h'~:~ ::g~f~~~~t:l~~=t~":jn~~
:: ~~1 :=:1 S~9 ~~~ ~ ~'itwe to ou tput alng~ word. Of word, concet .....t.c:1lnto phi ....
n 204IJ,1 (KSna) .. •. • . . •41 ·'I1.t5 or~ Mn tencel. The ~¥OW:.N ou tput of the OT1O!lOI, . highly In-
l' 409lhl (250111) MK409G • ..( is tall lgibi a male voie•. Fema le and children', vOices can be l ynthHlz-
n 4095.1.1 (zoo"S) 2101 •••.•. .• .. 3 is ed . The vocabula ry II chOsen 10 that II II a pplk:abla to man y pro-
~: ~g::=ll~1 .: .. · ~:= : :~ 1 ~:~ ducl l and ma rkel l .
11 l&.384xl (25Ons) . 1.49 _1/ 10 15 The OT1050 consllt. of a $pMc:h ProeHl« Chi p. MM54104l4O-pln)
11 119hl ltoons) 1 al .nd two (2) Sp MeI'l ROM, MM52114SSR1.nd MMS21I4SSR2(24-pin)

---- - STATIC RAMS .tong with • M• • 1M Won! '''I .nd • fK~ IChtmeUc
1101 11 256111 (55OnS) • • •. , 1 41 ~m on 1tMI. ppUc. Uon ahMt.

ml :: ::r.:, i ;~I '101 . .:' :: DT1050 Dlg~alkerT $34.95ea.
21102 11 102.(xl (.(SOns)l. P. . . . . 1,"1 MM54104 ProcessorChip $14.95ea.
m~ ~ i ~:4 H5:!~J. ~ I~:g ~~! ~ DT1057 - Expinds the DT1D50 vocabularyfrom137toover 260
2114L 11 102.x4 1.(5Or!s)LP. . 195-1/1315 nnts. Includfl 2 ROMsind specs.
~11 :i.~2 ~: 1~::: 1=:~ lP : g~:~ U:~ PartHo. DT1057 $24.9583.
1147 11 "''' , I"""' " *~:;-........ . 1ffilU III ItF;~I~- ~~IIII _2141 11 1024x4 (7OrIs). • • ••••. 495 _ _
7MS4045 11 1024x4 {.(SOns) .. 3 95 III 1/

~~0~4N5 ~ ~::4 ::=~ CMOS . ~ ~ ~ "'. · ·,...s r.ctIII f'I'U
Ulr,l 52~1 11 409& 1 ("!lOns)40.(4 415 10451Pl ZI CMOS~TIIl'lIl" 14~

=~~:lr.3 ~: ~~ l~:l~~ .. . .~ ~ 704!l£V/U· : ~:AI~·~) .. ': 19 es

=~~~Pi~ ~: ~~: !~)l~~~MO$ ..• . 'J ~ ~;= 3IHlIg4 tCO~1Or 11015&1t16 .. . 1:,~
271~ - 11 ~1 (80ns) .P... . • :: • • :. 9,95 1106EVt KA· 40 lC.Clrc:ultSolnl.OIspl1y .• . .. • . .•• 3495
1.(19 11 16x4 (5Oros) 3101 . • •. • •... 225 7101CPl 40 J\', OIgItAlO(lEOOl"Ml) •. • . • •. . .. • • •11,95

~~;~ ~: ~~: !~:ICMOS· · ' .:. 'J: ~:~~K!l. : ~~~AJ~cD~lD • . ': : . .. ~ :
~~;~ :: ~~::~ l=l~~l~~l : ~ ;; 12Ql1U5 ,. l OW BltleryVoll: lnoQ. . 2.25
1.(5119 11 16x4 (35nsJ I3405 . . . • . us 1205IPG ClrlIOSlfD5~/T.,. lU~
1.(5100 11 25& 1 (lIOns)tJ.410 .•• .395 7205EV/KC· 24 ~ChIp.XTl .. • •. • •..•. 14 i!!
145206 11 25&1 (6Ons)8J4 11 •..•• 315 no&CJPf ' 1 TOl'lIGenlrl1or . . .•. • .• . • • .495

~i~~9 :: ~~1x; 1~:l 5'~.' {~i5i · : : . g~ ~~%,KIl· ~: =-:~. XTl ::::: .: ~ ':
12525 11 16ll:4 (5OnsIO C. (1.t5119) .• 225 1101A£VtKl.· 1.( f rtq . CounterChp. XTl . •• .• . 1 95
--- - PROMS/ EPROMS nl51PG 24 H I,InC. CI.tO$$tIpIWJk /lClG . •• 1315
110ZA U 25&1 (M) .• .. 0495 1215{V/KA· U 4Fvnt SlopwJlChChop.XTL . 1415

12: s ~: 'm'": (~5OM)5 U00246 ~ ~ ntW.J1 21 lD9!lIrwYC4unl.-CA. . .•. .. 29 95
MS2516 24 ~bl 14::: 21115 . . . • • : . 595 12115C1J1 21 SOlgltFrtq CcurltttCA •• • . .•. •••• 2415

TM52532 24 409&1 (45Ofls) NMC2532 . . .1595 121llOtPl za I c.g.tf nq Co./IlmCC .. ••• • .• • • . . 19 15
TMS2564 21 119h! (4SOns) , .•.. . . •.• •. 14 95 n 11l.JI 21 4 D9 tLEOUp/DownCOYllltfC A .• .• .. . •. 10 95
TM521115 2. 20411xl1 (4SOns) 3~ . . . 195 1211A1P1 21 4DlgCUO UP/ towflCounw CC •.• . . 119 5
1116 U 204W (45/)11s) 4 95 11241Pl. .to lCD.'dJlgol: UpCM_DRl . . 10 15

m:O~5 ~: ~:: :::1 .. : ~ ~~ 1226A1Jl ... ll)Q(lkw Co.Inter •• ••• .. 29,.""
2732 24 4096x1 (4SOns) • . .• II95 1?2'lIAEY/KIt· ... 5 FYI'\CtlllI'l CounwChicl. m . ... . . .
""•., " 41"'" (""",., . ·::ll.,30009 19831NTERSIL Data Book ''''D.I ....59.95
~~i~: ~: =: 1~~:12.'~. : .• .' : ::::
2158Q·A 24 1024d (45Olts1. . . . •• ~ . rs .... . • •. ~ • .L.......
2164-4 21 119M (4SOns) •••• U5
216403 21 S19M 13OOns) . . . _ I: ~ ~:~~ ~: :~ ~:~g~~ ~: ,:~ ~:~gm ~ : .:;

~~~~~ ~: i~~'U~l5Qi,i1 . :: : ... 2495 ~:~ ~: . ~~ ~:~gm ~: ·;: ~:~~~~ ~: 1 ~
~~~~:a ~: j~~xI='6 b2~~~ . :. ~~ 1.(HCl!04 14 115 14HC1504 24 249 14HC2156 14 1 11

745231 11 25&4 PAOM T.S, (lI3OH ) . .•• . 195 ~:~~ ~ : ;; ~:~1~ ~ : '~ ~:~g~ ~ H~
145131 11 3b. 1 PROMT 5 . t63] l · l l. .. •.. l 95 14HCl l 14 sg 1.(HCI6Q 11 1,29 14HC313 20 239

~:~~~ ~ ~~: ~~ ~t I=:n, ... .~ ;~ 1.(HC1.. 14 8S 1.(HCl 151 11 1 29 14HC314 20,• '"
7"5412 %I 512:4 PROMT $ , (6341-1) . . 4 95 74HC2O 14 .59 14HCl152 11 1 29 14HC390 1 49

145473 zt 51hl MJM OC.lS34S1 .. . 0415 ~:r.c~ ~: .~ ~:~~~ ~ : u; ~:~ ~ ~.~
~:~~; ~: ~ 1~: ~~~t~=$~) :.~ 14HC42 1. i9 74HC1115 11 2.79 14H~ 211,. ', .39"
745416 11 1024x4 PROMT,5 •• ... 6 95 74HCSl 14 .15 14HC113 11 U9 14HC595
145471 24 1024. 1 PROMT,5 , . ....• 1 15 ~:~g~ ~: .~ ~:~gg; ~ : . .: ~:~~ ~ 3.~;
745S10 11 512x4 PROMO C. (5305) . ••• ,29S 14HC14 1. 19 14HC,92 11 1 39 7.(HC4011 11 2.11

~:i~n ~ : ~J~:4 ~: ~t\~\ :....g~ n HC75 11 !9 14HC193 11 1,39 14HC4020 11 1 39
7"5S13 11 102.(.4 PROMT,$ .112S131) .•• 415 WtC7 6 11 .11 74HCl94 11 1.09 14HC4024 14 1.59

82523 11 32x1 PROUOC.(215JI) .•• .US ~:~~ ~: 1.~ ~:~~ ~: i~ ~:~g::: ~: n;
~:B ~: ~~II ~:i~:m~m ··..1~ 14HCI01 14 .79 14HC24Q to 195 1. HC4Q15 14 .sg
825126 11 256x4 PROM0 C. (21$201 ••••• .2.95 14HC10!1 11 .79 ].(HC241 21 1 95 1" HC401' 14 69

1125129 11 25l1x4 PROM T,S. (115211 .••• ,2 95 ~:~g ~ g ~: :~ ~:~g:~ ~: ~ .~ ~:~~~U i:g;
:~l~ ~ : ~2x~.( ~~ ~X ~~~~I1)' . ' : ~ 14Ht l 32 14 .99 7.(HC244 zt 195 14HC4$31 l ' 2 39

~:::- ~: == :=:1 · ~ : :~ ~:~g~~ ~: ~ .~ 7.(H~~~u:IIU~ff.1d ~~~31f.l :u,,~:
OMI151l1OH 24 10244 PROM°C, (125 11O) . • •. U5
OI.lI1$l !lN 2.( 1014xl1 PAOtot TS . (12$111) .. • 9 95
l)l,l11S1I4N 11 2048:1;4 PFIOMOC.(825 114) . . • • 9 15
OMI75115N l' 2O.t!x4 PROM T,S. II 25I I S) .••• 9.15
OMI 7S190H l4 2()41x4 PROM 0 C, (8251110) IU5
DM11$191H 2,( 2O.t1x!l PROM T 5 . (825191) . . . . 14 95

- --DATA ACQUISITIDN- - --
OCl0 Mo$lrkDC/OCCotlvtl1 , + 5Yto ·9V 2 9S

~~::1 . ~:~/~~~~~LCHl ~ .U
MC1408l11 111 ·bl10/ AConwttlt IOACOaOSlCN) ... 22~
AOC08OJLCN ZO I· bcI M0 Convet1f( (~ 1 /215B ) . .. 4 95
AOCoao4 zt l ·b/lM OConvtrllf (l LSB)..•.•••. .349
0AC080lI 11 8·blt O/ AConYffIIf I0,18%lln.J .••.•. 1.95
AOCOlI09 211 ·blt AJOCcwMrIlf (I -Dl. MuttL) • 4 49
ADCOI11 U I ·blt IJO Ccnwrl_ I' 6-CII. Mulll ) .. 995
DAC1001l U l 0·boI OfACott-I .. lCto.Cornp 1005%)1 IS
c\'\clOO1 2IIl a-bII0/ ACOnv McroComp 10 2tI,., 615
OACl02tl 11 10·bItO/A Cott-I. (0 05% lin .) 195
c\'\cl022 11 10·tlIlO/ ACGnY. I0 20% Un ,I . • .. 595
0AC1122 1I 1 2-t" I O /A ConY . [ 0 20~ ll n . ) ••• US
LMJ3;4Z CllI'lslJtlICurJI"I SOUtU .• ... .•.• 1.19
LM335l T.mp' Wur ,Tr ln sducer , ' • ...... 1.40
lM.l99H Temo Comp. Prtc , Ret. 1·5ppmtC·J S OD
AV·S-l ' l »' ... _IJ... UItt TR11O:Z , ."

LOW PROFILE SOLDERTAIL
(TIN) SOCKETS STANDARD (TIN),., 10·1t 10C).up 1·1 1""" l ()O.llp

I ~ lfl ." ." .13 14 11'1-1T ." .n ."14 ,.lfl .11 .15 ." 11 ,. IT .34 .3l .]1
11 ,.lI .19 .11 .11 lI ,.n .31 .31 .34
11 pIIl LP ." ." .n zt ,. 1T .4l .43 .4l29,,"U' .]1 .n ." 24 " n .41 .46 .43" ,," U' .31 .lI .lI 21 ltil11T ... .Il .11
24 I*' LP 33 .30 .lI 40pWl ST ." .t5 .ntl plIIt P ." .31 .35
"pIo U' .46 ." .30 WIRE WRAP SOCKETS
4D,.lI .41 .46 .43 (GOLD) LEVEL ' 3

SOLDERTAIL (GOLD) ,., 1.... l00.up

STANDARD , ,, WW ." ." .",., ,""" l OQ.up lD ,. WW .n .11 .51

.3D .n ST 14 ,. n .n .11 .51
• pili SG ." 16 pill WW ." .n .111,( pill SG .43 .30 .31 11 ,.WW .n .15 .11

11 " IG .41 .43 .41
fiji " ,,"WW 1." 1.15 ."1. ... S' .53 .41 .41 22 ,.._ 1." 1.1' 1.11

U ,. SG .11 .n .11 2.. .. ... 1." 1." 1.11:Zl,. sa .11 .16 .11 ",," WW 1." ,... 1.45
3I pilSG I." 1.03 .n WW 3l,...n 1.IS ' .11 1.1140 ,. SG 1.21 1.1,( 1.01 .(DphlWW 1." 1.11 P i
510.00 Minimum Order - U.S. Funds Only Spec Sheeta - 30Ceach
Callf om la Residents Add 8 Y, % Sales Tax

~';;'k5~~ ~~~~C'C:~l~~OGShipping - Add 5% plus 51.50 Insurance
Send S.A.S.f . for Monfhly Sales Fly.r! Prlces SUbject to Change

[83)JaineCo'1 V/S4' I
1355 SHOREWAY ROAD, BELMONT , CA 94002

12183 PH.0N E ORDERS WELCOME - (415) 592·8097 Telex: 176043

.. ··NllMDIrIf ..... If ... I.C•

... "1' I«Ul: IIWdlIM
Pwth . " pm P'ncI Pltt N•. u""" P'ra PM--.&.. ......~

""""" " " U1141Zt1 " .29 S"t7ol1S&1 11 "Slll401N " " 5"-747JH " " SN14157M " .51
Slll402N " " SH1414H " .as SHT4 'f,ON 11 "Slll4Q3N " " 5)l7.(1~ 11 " SHT041&l N 11 "Slll404H · 1. " !),lj74761t 11 " S1'1741&2111 11 """".. " " SH74791\l " '" SJt741631i1 11 """".. " " S"'748()1( " " Sl'!741&Uf " "$ll1407H " 29 ..,,"" " '" SH141Wt 11 "",- " " S1'17UJIiI 11 " SIHollWr! 11 ..
Sll7409N " " SN74S!Io\j 11 ss Sfrl14167H 11 2.95
Sli1410N " " SN14~ " ." SH74l1()1r( 11 '29
SlIUl1H " " SN14!9fr( 11 '" Slrfl<4112N " '"Sll1412H " .. 5H149ON " 39 5..7.113" 11 "$117113H " " 5111749111l ,. .19 5H74114H 11 "SlI7U4H " .. S1'114t2Jt " 39 $Ill7411~ 11 "SIl141&H " " SH14i)N ,. 39 Sli74t7&N " "SIl7417H " ." SH749-tN " .. $N74177H " "Sll7420N " .19 SH 14~N " ., SNTol'79N 11 '"SIl7421H " " SN1496'4 11 " SN741~ " "SllTU2H " ." 5NT491H 11 ' " S1'174 1'1N .. '"$oItTol23H 11 " SNToll00'f " '" 5..14112"- 11 1.19
Sll742!>H " 29 5"14104/11 " 1.19 $H74114M 11 249
$lI74261f " 29 S1i17410~H " r.rs SN141151'l 11 '"511'1421H " zs SN14107H ,. .29 SJIl74190H 11 "S'l7421'" " " SNT. t ot N ,. .30 S1'174191N 11 "SlI1430H " " SH74116N " 1.49 SN74192H 11 "SIl7432H " .29 $J474121H " .39 5"174193 11I 11 "SlI143TH " es SN1.t122N " " $N741i4 N 11 "SlI10~ " 29 SH74123)l " " S1'1141515Jri1 " "S"1439~ " " s-.14t2~'" " " SH1419&11 " "$11144()f( " .19 $H141~ " " 5~14191N " "SIl7441N " " 5 /1114132N " " 5~14198N " 1.19
SIl7442N 11 " SH74136N " " 5~ 14 199~ .. 1.19
S~7443N "

,,, 5H7.( 1'( 1 ~ " .. 5/111.(121 H " 1.19
SIl7.(UH " '" 5/117.( 1.(2N " '" 5H1'(~I/11 11 79
SIl74-(~ " " 5/117.1.!H .. '" 51i17.27~ .. '"Sll1«~ 11 " S1\11.,.(.'" " '" 5/111.219/11 11 .79
Slt7.(.7N " " 5/111.1.!lH 11 " 5/117.2&3/11 11 U9
SIl1.m " " 5N7."7/11 " 1,49 5N1.2S.tN " '"SI17.(50N " 19 5H14104l/ll " 1.19 S/II7.2!SN 11 '"S~7.S1 H " .19 Slrf7.' SON " 1.19 5H7.(36SS " "S" 7'(~N " 19 5/1174151/11 " " 5H7 4~ 11 "S.~7.5-41i1 " 19 5HH1S2H " " 5"7.(367N " "$1C7.t!liH " " 5/117.t153H " " 5H7.36aN 11 "SIl1.6ON " " 5/117.'5-.(/11 " '" 5/111.tJ9ON " '"$Il7.7OM " 29 l liI141S5N 11 " 5117.393N " 1..9

m soo ,.
" 7. l 5192 " .79

m 501 " " 7. l5 193 ,. .79
7.(l502 " 29 1.lS92 " ." HLSl94 " "74l$C3 " " 7.l59J " " 7. l5 195 " ""t'" " " 1.l595 " 19 7.l5197 " 19
7.lS05 " 29 1.(LS96 11 " 1.lS221 11 "msoa " 29 1. LS107 " " 7. lS240 .. ''''"lS<l9 " 29 m 5109 " " 7.lS241 .. 1.'"74lS 10 " 29 7.l5112 " " 7.L52.t2 " ''''74lS I l " " Hl5113 " " 7.l5243 " ' '''741512 " " 1. l 5114 " " 74l52 4• .. '"74lS 13 " " 1.(lS122 " .. 7.lS2.S .. '"74l51. " " 1.LS123 11 .. 1.l52U 11 ''''7(LSIS " " 1.lS125 " " 7.LS24! " ''''74tS2tI " 29 1. LSl2fi " " 7.t524g 11 ''''141521 " 29 1.lS132 " " 7.lS2S1 11 "7.(Lll2 14 .2lI 1. t5 133 11 " 1.lS2S3 " "14lS l! " 29 1. L5136 " " 1.lS251 " "mS27 " 19 14l5 13! " " 7. l5 2S3 11 "mS21 " " 7. lS 139 " " 7. LS2W " "m S30 " 29 1. l5m " " 1415266 " "m S32 " 39 1.lS153 11 " 1.LS213 .. l.g
74t533 " " 1.t515-.( .. '29 14LS279 " "74lS3 7 " " 1.LS1S5 11 " 1.lSl83 11 "14lS38 " " 1.l51~ " .. 7.tLS29!l " "14l S.tO " 29 1.l51S1 11 " 7.tL5293 " "1. LS.t2 11 " 1. l 51SS " " 7.(LS298 " "74t S.t7 ,.

'" 7. L5160 11 " 1.tLSlS2 " 1 29
7. LS.t1 11 .15 14t5 1151 " " 1. LS3S3 " 1 29
1.(lS.t 9 " " 1. L5162 " " 7.(l5365 11 "1. t551 " " 1.LS16J 11 " mS366 " "1.LS~ " " 1.l51&4 " " 1.t53151 " "1.U55 " .19 1.LSl65 " 1.1g "L.S368 " "7. t 573 " " 7.L5168 " 1.1g 7.l$313 .. '"14L5104 " " 1. l 516g " 1.1g 7.t531. .. '"14l S75 " " 1. l5170 " '" 1.(t53 75 11 "14t5 76 11 " 1. l5 173 " " 7. tSJa15 " "7.tl 571 " " 1. l 517. " " 7.t$3g3 " 1.19
1. t S!3 11 .65 1. LS175 " ." 1. lS39t;l " '"14LS85 11 " 1.l5111 .. '" 7.W1O 11 1.. 9
1.lS86 " " 1. l$190 " " Ilt595 29 Ug
74L590 " " 7.t5191 " " IlL5g7 .. U9

'"'''' " ." " . 7.(S243 " 2 .(g
1.(502 " " 7.($2• .( .. 2,49
74503 " " 14511.( " " 1.(5251 " \.19"'.. " " 745133 " " 14$253 " 1.lg
14505 " ., 14$134 11 '" 745251 " 1.11

'''''' " .39 145135 11 " 14$258 " 1.1g

"'''' " " 145136 " '" 1452150 " 1.19
1.($10 " " 14513! 11 .. 7.(5280 " 1.95
14$11 " " 145139 11 .. 1452151' " 1.95
14515 " " 145140 " " 745218' " '"14520 " " 745151 " " 745313 .. 24g
74522 " " 7451S3 " " 14531,( .. '""530 " " 145151 " " 14$3117" " '"7.($32 " " 745158 " " 145471' .. '""',. " .. 145160 " 2.49 145412· .. '"""" " .39 7.($174 " 1.19 1.(5413' .. ."14$Sl " " 745175 " 1,19 145414· " '"7"" " " 745118· " 1.(9 14541S· " ."74$65 " " 745194 " '" 145510· " '"14514 " " 145195 .. H9 145571· " '"",., " '" 745196 " 143 145512· 11 '""... " " 145240 29 '" 145573· 11 '"745112 11 " 145241 .. '" 145940 .. '"7.(Sl13 " " 745242 " '" 74S941 .. 2.49

CAJ()IOH '" CA31JOE "CA3039H '" CA3ll61H .. " 00"'" 19"""'.. " '" CA3ll61' " 119 00""" 1."
CA3059N " '" CA3063. .. '" CA3161E .. ."CAJ06()' 11 '" CA3ll86H " " 00'''' .. 1.59
CA3ll65E " 14 9 """''' " '" CUl01H " """""" • .. eA3ll96N " 14 9 CA36llO. "

,,,
C""",", " 29 C[.",. " 1.95

C04<ll' " .2t ""... 11 1.19

C04OO2 " 19 C[1"'''' 11 '" """" " 119

ell"'" " 1.19 C04041 " "' e.."" .. '"Cl14llO' " 29
C04042 " " C04510 " 129

c...... .. .51 C04O.t3 11 19 C04S11 .. 1,19

"""10 .. "
C"" " 11 79 C04S12 .. 11 9

"""" " 29
C04046 11 '" C04S" .. '"CD4012 " 29 ""'" " 1.29 C04S15 " '""""" " " """. 11 " C04S16 " "'

"""" .. 1.19
CD4041 11 .>I C04S11 .. 1.11

CD401 5 " .39 """" " 39 C04S19 .. "C04016 " ." ell"''' " " ell"'" " "'Cf) """" .. 1.19
C041)!)2 11 " C04526 " 1,49
el14ll53 " " CD4S2! .. '"() """" 11 " ""'05<5 " '" 004529 11 '"Z """19 " " e04ll59 " 7" CD45043 " '""""'" " 1.HI

0 e.."" 11 1.19 ""'"" .. '" e.. ,., " ."
e04ll11 11 1.19

e..... " " ""',.. " 139a: ell" " " 29 e.."" " 30 e.. ", 16 '"l- e""" " "
C"",," " 29 e.. ,.. .. "() C04025 " "
C00I 70 .. " CO.(713 16 " 'W """,. 16 '"
CD4071 ,. 29 C04124 " 1.19

...J CD40ll 16 " """" " 29 l.lCl . 409 l ' 13"

W 00401. 16 " """" " 29 I,IC14410 l' 1395

6 ""'029 11 '"
C04G75 " 29 MC'4-(ll " ""e""", " "
C04016 11 ' " I.IC14412 11 ""B """" .. '"
CD4Q7S " " MC14.(\9 l ' '"C0403S " 1.49 ClMllOl " .29 I.lC14.(J] 24 ""<l: (M.. lIl tJbllt l
C04012 " 29 MCUill 11 1,19

a: C" "" " " I.lC145-.(1 ,. 1.1l!
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~'?: Shugart B01R
compeUblo

* Slngl..Slded
- 77 Tracks
* 400 1BOOK Byte.

Capacity
- Industry Standard

Prie'

.. $169.95 ea.

• Un . S. ' 11'1 WIG 1llIC"'.' •143«
"",,,"" ...O' .l5 tJKks -ctmpatlll6ll
wII• .".. teItnIIIf . e-ptN willic:MMC.

t... llIdubtl - )uIt"'a Illllplll'dilk eN
tr.carlll ·S/lt:I..L)( 3Y1 .... )(
....111..a . W~IIt:4"'1I11 .

Part No. ADD-51 4 $195.95

MotorcQ(21V) S1U5
In111l21V) •..•••.••.••.. .• ..•.. S14.1S
T1(25V) •••••••••••••••••••••••••• $14.• 5
Htlachl (21V). .. .• .• .•. .. • ..•.. .•. nU5

EXPAND YOUR MEMORY

Easy to In.tl ll kl1 CCHTlfl I compl .ta with 8 N . 4164·2 (2OOnl ) UK
dyna mic RAMI & COOVlrlkm dOCumen tat ion. Convert l TRS.a:l color
computer. with E circ uit boa rd•• & .U new cOlOi'" computer. 10 321<.
Minor mod lflC.tlon Sol 32K memory wl1la Uow tIMu.. of alltt1eUK of
the dynamic RAMprovldif'lgyoo hav• • FLEXDOS opf»"lUng . yl tem.

TRS-64 K2 . .. . •. .. . .. . . . . . . . $44.95

IBM64K (Nine 200ns 64KRAM s) .... . $49. 95

IBM MEMORY EXPANSION KIT

SAVE HUNDREDS OF SS$ BY UPGRADING
.MEMORY BOARDS YOURSELF!

MOlt of thl po~l. r memory boards allow you to edd a n IddlUonal
UK. 128K, 1I2K. Of 25&K.Thti IBMU K Kit will popul.t. thl.. boardl
In UK byte Incre mentl . Thl kit I. aknpfa 10 Inl lell - JUlt InMrt thti
nine &4KRAMch ip' In Ihti prO'lkiad .ocbt••nd . 11 thl lWo groupt,
of I wltette•. ow.etlon. Ire Included.

TRS-SO to 16K. 32K, or 48K
" ModI11 . From 4Kto16K Rlq.lrll (1)Onl Kh

Modll 3 . From4K to48KRlq.lrll (3) Thrll Kits
Color z From 4K to16K Rlq.lrll(1) 0.. lOt

.OMtdtl11C1""" wIl.II [JIM'"_ h.d .,t1I4IIC TftKlt1 ~ulrH

- OM 101 hqtIIted .... Nell 11KII b ,.ulM -

TRS·16K3·200n. for Color & Modol lil $12.95
TRS·1 6K4' 250nl for Modol l $10.95

: 1

FDD100·8

UV·EPROM Eraser

EPROM JUMPERMOOULES • ThoJE..... JUMPE' M"Ol' 1_

~~ ..&~~:t'~~I:k~~~~~Q(~~~~tr IO
PIN EPROM EPROM MANUFACTURER PRICE

J I.lOBA 2108 AMO,M<ltorOl.l ,N.lhOIllI,lnlel,TI (2!tV) . Sl U S
J"'16-' 2716.TMS2516 Intet.MlJloroll..Hl tlCNl.HEC.Tl. {25V) .••. S14."
JM168 TMS2716 MOforOl.l. T1( + 5, -5. • 12) • ••• ••• • .•••$14.15
JM32A TMS2~2 MotQfol.l, TI (25Vj .• .•••••.•.••..••.. 114.1$
J"' 328 2732 AMO . fujdW. HEC , H~tIi , ln l'1 125V I . , .. $104.15
J"'3 1<: 2732A{21¥) f Ujltsu.h ut/l ll V) •.• ..••.••.•••.•••. SlU5
JM&04A MCM687S4.

MC M6o!l l 7£.4
JM60tB 21&4
JM64C TMS25601
JM&4D HH4827&4G·4

Er.... 2101, 211&.. 2132, 27504. 25115, 2532, 2564. Er.... up to achip.
within 51 mlnut.. (1 chip In 37 mlnu1" ), Ml lflta lnl con.tlnt . XpoI UfI
dllt.nc. of one Inch. SpecI. 1concluell Yl tOlimIlnet' I lImln.l" ItltlC
bul\doup. Bullt·ln ••tety lock to P'ftIYlnt UY exposure. Compac1 _ only
1.00" x U owx 2.150-. Compille with holdi ng Ir. y lor ' m lps .

DE·4 UV·EPROM Eraser S79.95
UVS·11EL Repl acement Bulb $16.95

5V4" APPLET.
COMPATIBLE

. DISK DRIVE

JE664 EPROM PROGRAMMER
6K TO 64K EPROMS - 24 AND 26 PIN PACKAGES

'""''"11.
'"...

, It
1.4.
"',"u,,..

MALE CO NNECTOR

Cooling Fan for APPLE II,
11+ and lIe*

Extended 80 Column/64K RAM
Card for APPLE lie*

-....: ...... _1<l' ~dclH1"'~"'"'Kbyt•• ol'"Iol_D .
2~ ·x 4 "" ·_ ·'IIlIr "'I<t<l)O ....... IIt..... .....tI_

U-= WOtd_""'9-~yl 1OOO_~KlIof' ~ W

· blfS~ """' ''''''WID of ..I~~l''09'_·Utt"

l'footI"-olItI_Gl~'~soIIwS"""~

JEaM ....MftlbMdand T••Md . .• . .. . .• • $149.95

:.-:~=l~-::.:::~~:.."':tI=:~~~ .....------------------1
pluQ l"_JtIll4~'ntD,.......~ancl •• pANI~ChePIfoytD
lI)chw_ pei ..... I'WIKI 'Of>\OO!'d~T"-J[.MolalloO

t........ 1oIl(b)I"oladdol_l......-ytDaIo¥<ptOgI'~1\Ol

pcM. !bIotwotllstIfllHtdAl"!'\.E ue ' ompv l....

....
"""'"..... -. ,., ,." '",

. It It '" U. S.l '... .. ... '" ' "." " '" ,.. ,..... to ... ' " ,It... .. 1 41 t7, '"

-.......l r x .1r

""'"c_cr.
...... wItIlI_14
en ,....

IlIJ1lM"lI ' ....

:-...:=' iNINIlI SOCKET CONNECTORS...e-.,
hrlNt e.-cwl H

It

"1.15

"'141

.........
"e
'T
It

".tl
t1
...
II
It
II
.T'
.It

"1,15

"'' "".

CAll.....
ttOOtlCTDl..._ .....

1I1'~PC_ ..
--.~

•t .... tMlIrl

POWER SUPPLY 4·Channel Sw«chlng - Apple Compatible
MImpr........ lrlillk..pwt«. tena6NI.-.dkII MjIltptntIlt.OlIprtCI'. e....t1~l. I.-

~~~~:~o~~~:=~·::r,:.,~t:,n;': .~A~ 1~~O:C~~1=~~~~~~:
pwl:*"le" .1·3/r Lx 1.71I "Wx 4·15/1'''H. Wt. 1Ytlb•.
PartN•. FCS·604A . .. ..... S69.95I1Ch

POWER SUPI'LY +5YDC@ 7.5AMP. 12YDC@ 1.5AMPSWITCHING
~~.(11yl::~fC~~5':,~~~~:~m~i~~~~I.:~ ~-::/~~~~~,~v:~
PartNo. PS94YOS . . . S3U511ch

• *

'-s< '_ T",

l&AWIflit ltriMM
'I4W1iOll~..-M
mWCI flll ltr'....
WWlAIl'trNMfM
l &AWG ' 111 11' .......
UAWGOIl ......
lIAWCOllS" ....
WWG~h.1IIIM

lIAWG,. $Il',1IIIM
llAWSftllltr.......
,IAWGflttSIrMIItlI
WWG RIll1tr.......
,."WlAlt SIf..-M

"""'"-.
•It
II
II
It
to

"..
It..
11

::

Switching Power Supp ly
for APPLE 11,11+ and lIe*

Numeric/Auxiliary Keyp ad
for APPLE /le*

:~-=....--""==:=:.";:==---=.,., 'v.. lo'. • •,....».. .w .. lo'. • •,... .. $A. "" """ .._<__ ..... n ... ~ ~ ,, "W ~

!""" '~ ! lM

P. rt No. KHP4007 STt.iS Part No.APF·1. . . . . .... . .... . . . . • . .. ""1. '5
· """l.I: ..., ..,.,..". _ If _~Ic---. - ··'tItlC* ... .....MN<II..-ol_e-IM.

28AWG FLA T GREY CABLE CUSTOM ASSEMBLIES

SOLOER
TRANSITION
CONNECTORS
FOR PERIlAltEMT
TERIlINATlON TOPRINTEOCI RCUIT BOAROS

lUI It 1,15

$Til . tI '"n:w )I 14'
n41 .. 111
n it !If , "

...
PIrt lie c:-.cu 1-'

.....
17,.,
171·14
171·1$

171·"
171·"
171·'4
171-l'5
nu ,
171-)4
171-3'
171·17
171.....
171·11

$10.00 Minimum Order - U.S. Funda Only Spec Shoeta - 30Ceach
Collf omla R. aldent. Add 6Yt% Salea T.x Sand Sl .00 po.t~e forlour

~~:rl~':j.s:l~:' l7.;,ft1~; ~~:. ~,~~:rnce ~::;.". ~u~~~o g>e~g:ALOG

[831Jm=f~il[ ~~ I "BI!lIDrmom~
1355 SHOREWAY ROAD, BELMONT, CA 94002

12163 PHONE ORDERS WELCOME - (415) 592·S09 7 Tele x: 176043

... CARD·EDGE CONNECTORS<- ,... .. -. ,., ,." '",
'"~ .. '"~ '" '"ell .. lO' '"~ ,"
e" " ,It "' U,
'" .. '" ,It ,."
CH .. ,It ,..

'"~

JE665 RS232C INTERFAcE OPTION ThoJ'''' RS" 1t 10-'
OptlOfllflllllttnents «mIMIlrrK«SSto IIIt JE&6o( 's AAM . s.mpIe $(Iftwu.wrmen In
BAStC pnMded lor TRS-SO- Mal l, l tvelll Compullf . ~ud roll. : geOO word

t--.:""}:--~:::::;-:--~~1-----t~;;;=~;;~-1 ~1~~~~O::=~~~:~~~:~,~IU~I~.lrn::a==:::
yld ed torInl000xll'lg to anyCP/M syslem wl1tl an RS737 port.

JE664-ARS " ••• " ..t..... . /J".. ' .... .. . .. .. $1195.00
Al$emDled alld TtstlCl{Inaudts J1ol 16A Moduli)

Sli " 1 )1
UI 1'& ,"
1)1 )I 1M
'41 41 !M1-------------......, :: : ~':

f-------- - --t

JE520CM

Digita l Thermometer Kif
DUl l se n.ors - Iwlt ch
con troll for Indoor/outd oor
or d ual monitoring - Cl n ~
extlndl<l to 500 fN t. Con ·
tlnUOUl LEO .S- hI. dl. pl. y.
Ra~l: ·40-F to 199-F,-40-c
to 1oo-C. Acc uracy :t; 1
nomin a l. Ca llbrl t . lor
F I h r a n h el t / C e l s lu s .
Simulated walnut casi . AC
wa ll ada.pte r Inc luded . Size:
6\"Lx 31 .oH )l 1\ "D.

30001 NaUon a' CMO S Dlta Soo« (1111) . . . . . . . . . . . . .. •. . . sa.1S
(~ page s) 1<4C.C~, and AID Co\1vertefl

IOOG3 Netlonel Un..r Data Soot (1112) . .. .. .. . . .. . .$11.15
(1316 pag es) LM. LF. ADC. DAC, LH 5efI"

30001 Nltlonal Memory o.ta look (1~ ..• . . . .. . . . ..... sa.tS
(4M pag . s) RAMs , ROM• • PAOMs . EPROMI Sef let

3000t Interl ll Dat i Boo k (1113) . . . . . . . . . ...5
(1356 pages) Complete Hnl.

)001 0 Nationa l AudioIRedlo Handbook(1HO) $5.15
(240 pages) Pr.Amp., AM. FM & FM Stereo , Pcrdf Ampi

30012 Nationa l PALDlhl Book( 1N2) S5.1S
(176 pa ge.) Appllcltlon Notet. Llne . r Bnefs , etc .

30013 ZUOQ Da1a Book(1N3) $1.1S
(641 pages) Mlcroproc e••ors I nd Support Chips

210130 Int. Memory Component. Handbook (1113) . • • • . • .• $14.16
(7'98pages) Contllns I II Applica tion Not... Article
Reprints. Dat a Sheet s. I nd ot her de llg n Informat ion
on Intl l', RAM•• EPROM• • E'P ROMs & Bu~ Memorlls.

210144 Intlt MicropfOCtJltorl P.rlpherll Handbook( 1tI3) ... $14.15
(1021 page s) Cont .l ns Dat i ShHts on I n 01
Int. l's Mlcroproeessors lnd Perlpher a ll.

VOICE SYNTHESIZER
FOR A PPLE AND COMMODORE

TNJ£TIOaadl lOt.. I nnltlt 12""' '''. 11decll wb 24 T1MIdltk
u. I brIPt1.5" wtll f!'IN ....sallt display. TN 24· tilt
_t1IillllllltIlI ........". ...... IhI ...lIltlKtlnt. U .....
...-. T1Ie kIt1 II~. CHI,...•.usaMllwaltrMl__.
sue: f. S/r.t, )( :I"' -H x 1" "0.

JE750 Alarm Clock K« $29.95

APPLICATIONS:
• S... rIly Warning • Tl locommurHcation

O·SUB* Tlldllng * Hlndlcap AId
- Inltrumentation · oa.... . RIBBON 2.·ptn

CONNECTORS
T1Ie.IESlO VOICE IYNTHESlZUwII plqrilltll '-" ,...~UllIl........ 31·Ptn ...
..... .....t IIIY~. UttIzhlt NdeuI s.....IIdIr·, DKWTAlXUtm CENTRONICS CONNECTORS 'EEUBa """'"SpNdl "'"'.... IC (wlJI .. al . tMt ....., clltps). tlill JEUa CMqlm'" ... ...... sty\! ,., ,." ,...
...... . peetklllllelSigltal.......,. ..... tM erig... lllIIKttMs......,...... ..... """'" ,., ,." t.. , COS" .... lI, ' " , It

,ty\! co'" ,.- u. '" '"Till rullII. II .. ......, dur, utn V'KIIIl:I•.
ct lll14l1l 14 .... ,lt .tl ... tU.l iP 15 .... "' ' " ' "Pitt No. DHcl1p tlon P"'. tlIII14f 14f... "' .It ." t DA1" 15 ' ..... tT l '" ' "JE520CM For C.mmodOIl 64& YIC-20 .... .. $114.95 crllll4. 14 . ... T" '" "' tDll$I' 21 .... ... 4.71 tT,
tllU4 f '4 ' ..... 101 I Tt . n tDltSS It._ S .. . 11 . 11

JE520AP ForAppla II. 11+. Indlle . ..... .. $149.95 e..... .. ... II• ". ,.. CDC)1l' n Ihil ' .Tt '" ' "mllOf ...- "' In '" cDtns I7 f... '" '" ,"

• Bright 4-dlgll 0.1 .0higtl dillPlaY• 10 II\Jnute snood ell m.
• AM/PM IndICator

Micro-Logic Corp.
MICRO·CHARTS

BOOKS

4-Digit Fluorescent Alarm Clock Kit

• Fully deoDOId dl l&' Instlllt KClU • 2·sldld , loalty cor.,.rltltnS/'tt · COrnpIet
1IV1 kl1 in. dUflbll uechl CIfd plulic • Per1ect lor pro;fammtr1 & tngtl'IMfS
• ONr & conctsI tl bIIs for; lull instruetiotl Nt. l!luslllTlOty,ASCII , bu e conwr·
SiOl'I,.Ift« Of""'os . comp.ut VS. jUmp, Inlernlpl stl'\lCtllft, pltIOUt. cycle bmts,
dilgf JlllS. btIg noles, & mucIlmor• •••
!'All NO. AEFDDICE ""ICE

ML·ZBO ZBO CPU $5.95
ML-BOBOA BOBOAlB085A , .$5.95
ML-6502 6502(65XX) $5.95
ML·6046 6046.Rel.tlye $5.95
ML·7400 540017400 TIL Pin-Out•... .. . .. .. .$5.95

• Over 250 word ....bUllry· l tftXII IIlow thllorl1llllon of mlll1
1JIan 500 word• • BuIl·lnImpllllof••puk"."""OIl control. Ind
I. dlo jack• RoctNlI' aclNr. nat.ral mall"*' .Plug-In .....
~'!1L ~~~~m:~.~nd IImple .of!wlra • call Ill"

Computer Keyboard Enclosures
" DTE" 8II.nll: DMk·T09Endowts

IrtdesiQnldformymodiflc:a·
\ tlon. ltlgh strfllgttllJ)OlCy mtllded

~',$" SItd~:=~~~~i
~ «In'iJ)OnIntlCClSs·. Top/botl.p'nets.OIO'"

~¢" co:c..'f':~i=~~~~
...~ Ylnlld top& botIomPIfItISlor toOlllglffttltnty.

·J.4I ?::--u . _ / \ R9dconstructlon.rs=~~~.

on.. Panel Wktth 1.5- . . 124.15
DTE·1t P... Wktth1 0.U.. . . . . . . . .. . . . . . .• .... •127.15
DTE·14 pantf Width 13.1- .. • . . . . • . . . . . .• • . .• m.ts

DTE·20 PI MI Wldlh 11.25"". . .. U.U5
PTE·22 P. net Wldth 21.311 - $31 .• 5

CIRCLE 41 ON FREE INFORMATION CARD
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CIRCLE 23 ON FREE INFORMATION CARD

VOLTAG E REG ULATO RS
PART PRICE SCR
NO EACH 10-PAK
7805 95 790
7808 75 690
7812 95 7 90
78 15 ]5 6 90
7818 95 ] 90
782 4 75 6 90

Tuning Olode

MV·21 09 39 349

5'14 DISKETTES
So ft Sector Single

Sided
DOUBLE DENSITY

$24.95
Bo x of 10

"'~~~7JCAB~~
• 75 OHM
• Blo ck Fo am

• Low Lo ss

RG·59 1OQ 4 00
RG·S9 SCR 10·Po k 38 00

.....:-- .
E~

$2395

Our Isolators
eliminate
equipment
interaction.
clean up interference.
curb damaging power line spikes and
lightning bursts.

POWER SUPPLY
5 VOLT 6 AMP

• Ie Reg Ulated

• f iltered

No t usee
Su rplus

INTEI!GRATED CI RC UITS
PART PRIC E SCR
NO EACH 10-PAK

380 9Q 9 10
386·) 99 9 10

565 1 29 1 0 ~

1889 2 t 5 19 80
1330 1 60 14 so
13'so 1 47 12 50
1) 58 125 10 00
1458 69 5 JO
149 6 '50 13 20

~ Electronic Spec ialists, Inc .
171 S. Main St.•Box 389. Natick, MA01760

Toll Free Order Desk 1-800-225-4878

MasterCard. VISA.American Express

CIRCLE 25 ON FREE INFORMATION CARD

IS().l Isolator
3 isolated sockets; quality spike
suppression; basic protection.. . $76.95

ISO-3 Super-Isolator
3 dual isolated sockets; suppressor;
commercial protection .. .•... 115.95

ISO-17 Magnum Isolator
4 quad isolated sockets; suppressor;
laboratory grade protection•. . 200.95

SCR ELEc rRO NICS TERMS VI
5303 lincoln Ave. : SA, M.C.•CHECK,
Cypress, CA 90630 MONEYORDER.
(714) 527-2554 Ad d $3.50 5aH
tOl LfREE . OUTSIDECA Calif. add 6" lax.
1-800-854-8660 -PHONE ORDERSWELCOME-

PREVENT
HI-TECH
HEADACHES

CIRCLE 6 ON FREE INFORMATION CARD

VIDEO RECORDING
TAPE VHST-120

Vision H ig h QUality
as low as $6 .99 ea .

1-9 ta p es $7.86 eo

SCR 10-PAK $69.99

SPECIAL SPECI A L SPECIAL
GENUINE" MITSUM r' A 55F Varoetor Tuner

BUY FACTOIi'Y DIREC TTHRO UG H
MODIF IED see AND GET C O NSISTANT

VERSION QUA LITYr C HANNEl S 14 ·8 3 ~. • . 'n
For u se In QUI ki t $ D~- ~-B

18 80EA 16.8& EA ~1 1
SCI? ' ......- .~ .

10.PA. 165 00 SCR1 0·PAK14S00 ,~~~~

1l1S .. th kk wfth 1/10 "lpKlng

4'h " x 6'h W • • • • • $1.96

.,

14 PINHEADERS 3/$1.00
16 PINHEADERS . . . . . . . . . . . . . . .40
24 PIN HEADERS . . . . . . . . . . . . . . .75
40PINHEADERS 1.10
50PINEDGEBOARDCONN 3.96
40PINEDGEBOARDCONN 3.00
50 PINANGLECONN 3.95

TRANSISTOR SPECIALS

TTL IC SER IES

7400 .30 74 74 .50 74164 .80
740 1 .30 747 5 .50 74165 .80
7402 .30 741 6 .45 741 66 .90
14 03 .30 7480 .45 741 70 1.60
7404 .30 148 3 .50 74 173 .75
7405 .30 7485 .70 74 114 .65
7408 .30 7486 .55 14 175 .70
7409 .30 7490 .50 74 176 .75
70410 .30 7491 .55 74 180 1.9 0
14 11 .30 7492 .55 741 8 1 1.90
741 2 .30 70493 .55 7.182 .90
7413 .45 749 04 .60 , . 190 .80
741 4 .60 70495 .55 ,.19 1 .80
14 16 .75 1 49 6 .60 14192 .80
1417 .75 7410 7 .50 74 193 .79
74 20 .30 74 11 61 .50 741 94 .85
1425 .30 741 21 .45 74 195 .45
74 26 .30 74 12 2 .50 741 96 .75
742 7 .30 7412 3 .55 ' .221 1.00
14 30 .30 74125 .60 742 73 .85
14 32 .40 74126 .45 74279 .60
1437 .50 74 145 .60 14298. .65
7438 .90 14 148 1.10 14366 .80
7440 .30 ' .1 50 1.1 0 104361 .80
7441 .75 141 51 .60 14390 .90
7442 .60 104153 .60 75325 1.5 0
70445 .80 74154 1.60 75.92 1.05
1446 .80 74 155 .60 9601 .75
1447 .80 74 15 7 .60 9602 .75
7448 .80 74 160 .85 8T26 1.40
7450 .30 741 61 .65 8T28 1.4 0
74 72 .40 14 162 .70 8T97 1.10
, .73 .45 74163 .70 8T98 1. 10

74LSOO .40 74lS 1C8 ... 7415221 1.riO
74l S01 .40 74l S112 .OJ 74l S2«l U O
14l.502 .40 74lS 113 .'" 74l $241 1.50
74LSOl .40 ~S1 '4 .'" 74l S2(2 1.$0

74lS04 .50 741.$123 .Ill 741.s:M3 U iO
74LSOO .50 741..S125 1.00 74lS>44 ..,.
74lS<1l1 .50 741.$12& .ec 74lS245 3.25
74lS<1l1 .50 74lS132 .1li 74lS>OI .Ill
741.$10 .<0 74lS13i5 ... 74LS247 1.!O
74lS 11 .<0 74l$ 137 .ss 74lS248 1.50
741.S12 .<0 741.S1J1 1.25 74LS2\' .7ll
741.S13 ... 74lS 139 1.49 74lS:l1i3 .'"
741.S14 .70 741.S147 U S 14l.5257 .'"
741..S1 5 .OJ 741..S151 .7ll 741.""" .'"74lS2O .<0 741..5 1153 .7ll 741..52!i9 1.00
741.$21 .<0 741..5154 2.40 74LS205 .7ll
74lS22 .<0 741.S156 .ec 74lS273 1.60
741..,. ... 74lS 1!i5 .ec 74l.S279 .eo
74lS27 .<0 74lS157 .eo 74lS28> 1.8>
741.'" .OJ 74lS 15l1 .'" 74lS2!l -'"
74L.S30 .<0 74lS 111O ... 74lS29O ...
74LS32 •75 741.S1111 ... 741..,., ...
74lS37 .50 74151112 ... 74lS29l1 1.20
74lS38 .50 741..S1fD ... 74lS32O 2.00

741.'" .<0 741..5104 ... 741..SJ23 3.93
74LS42 .es 741..S14ll5 ... 74lS31O .00

741S47 .OJ 741..S 1~ U O 74LS3IlI 00

741..551 .<0 74lS 1e9 2.50 741..S3lI7 1.25
741.564 .<0 74lS 1?O 1.90 74LS3IlI .90

74lS73 ... 74l.S173 ... 74l.S373 2.00
74lS 74 1.00 74lS 174 ... 74LS374 2.00
74lS1li '25 74lS175 ... 74lS377 1.!O
74lS7ll ... ~S181 ,... 74lS31O .OJ
74l.S8l .OJ 74l S190 ... 74l.S3GO 1.10
74lS86 ... 741.$1' 1 ... 74LS393 1.10
74LS8I .OJ 741..S1!iZ ... 74lS308 2.IiO
74lS9O .80 ~Sl93 ... 74lSQ5 1.75
74lSS2 .7ll 74lS 1,.. ... 74lseel 1.r.Q
74lS93 .'" 74l.S196 ... 741.SlI7'O 1.21)
741.S9lI .OJ 741S19l1 ... 11LS97 ' .OJ
741.S107 ... 74l$197 ... I1lS9O 1.1iO

M ULTI TURN TRIM POTS
500HM 51(

100OHM 3/$2.00 10K
1000 OHM 50 K

2N13U1 PNPGETD-6. . . . •. •.. •..•.. •••. •• .«1
2H404.APNP GETQ-6 . . . . .. 31. 1.(:.;)
HEPGe014- PNPGlTO -3 •• . . . . . . . . . . . . .• .85
TIP111•• • ••••••••r.Q TIP145 1.36
2NS2:D-NPNSWITCHING POWER•••• •••• ••1.11I5
MRF-8004CMRFTRAN$ISTOANPN •.. . .. • .7!i
2N3772NPNSlT0-3 . .. . . . .• . . • . .•• ..••. .•1.00
2H49OII PNP SlT0-3 . .• . • . . .. ••• . ••.. . . •. •1.oo
TJP2915i5PNPSl . . .. . .. . . . . . . .• . . .• . . .... • .70
2N2222NPNSlTo-18 71.1.oo
2N2907PNPSiTo-18 7' .1 .00
2N3C&iHPN SlTo-J , .eo
2N3904NPNSlTOC . • . . . ..... ... •• . . .71t1.00
2N3II05PNPSlT0-a2 7' . 1.00
2He1C8PNPSlTO-220 . . .. . ...... . . ... . . .•.55
TIP31BNPNSlTo-220 . .. . . . . . . . .... .. . . .• .«1
TIP32BPNPSiTO·220 40
TlP:MPNPSI ...... ... ... ... .... . .. ..... • .96
TIP121PNP Sl U64 . . . . . . .. . .• .110
TIP 141NPNSl U97.. . .. ... . . . . . ...• •.. .. • 1.00
Bl.J:2l:fj • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • .• 1.75
0PS3l00 - DUAl POWI:R DARL. •. . . •.. .. 13.95
MJ EJOl'liT . . . .• .110

9.00
6.00

18.00

15.00

28.00

12.00
7.00
5.00

16.00

zo.co

13.00

10.00

125A

745169 1.75
745174 1.«1
745175 1.«1
745182 1.75
745194 1.10
745196 1.50
7_ 1.00
745241 1.50
74SE1 1.30
74S258 1.30
74S:2llO 1.50
74S:2llO 1.75
745373 2.25
745374 1.75

.90

3.00

1.3>
1.00
2.00

323KILAI406I•• . •• t.75
LM306G. • . . . • .. . • •75
340T-6, 6, 8, 9. 12,

15. 18 or 24V •.• • .75
LAS1412 + 12V

3A .•.. . . .. . .. . *3.96

.36

.lD

.66

1.25

12A

1.00

745 SE RIES
74S86 .90
74889 1.90
745112 .86
745133 .50
745136 1.10
745138 1.25
745139 1.10
748140 1.70
745151 1.25
748153 1.10
745157 1.25
745158 1.25
745161 1.75
748153 1.«1

.17

.36

.3)

.<6

.25

.14
3A

REGULATORS

LINEAR CIRCUITS

TE RM 5 :FOB CAMBRIDGE. MASS , SEND CHECK SEND $25 FOR OUR CATALOG
OR MONEY ORDER. MINIMUM TelEPHONE. FEATURING TRANSISTORS &
C.O.O PURCHAS E DRNR OR CHARGE $20 00 RECTIFIERS . 146 HA M PSHI RE
MINIMUM MAil ORDER $500. . ST .• CAMBRIDGE . MASS . D:l139

TANTALUM CA PA CITORS
15UF 16V 3/ $1.00
3OUF6V 5/ $1.00
33UF 15V $ .50
47UF20V $ .85
68UF 16V $1.00
120UF6V $ .75
200UF2OV $1.75
150UF 16V $1.30
330UF lOY $1.75

«Xl .09

EO:> .11

SILICON POWER RECTIFIERS

8X) .13

100 .06

1OO .06

PRV 1A

1000 2)

SCR's TRIAC's
I .SA SA 36A PRY lA lOA 25A

tOO .36 .«1 1.«1 100 .36 .00 1.«1
200 .40 .50· 1.00 200 .50 .00 1.90
400 .00 .70 2.40 400 .70 1.00 2.00
eoo 1.00 3.00 eoo 1.00 1.20 3.00

C/MOS_.
.<0 --.Ill ""' - .1iO 74CM · .7ll--.<0 4O:Zt ·UIO --.<0 74C2ll · .<0--.Ill --.Ill .... - .<0 74C3Z - .Ill--.<0 4O:M . 1.7'5 --.Ill 74C42 • 1.00--.7ll «135 ·1.00 .... · 1.7'S 74C74 - .Ill--.1iO 4040 • 1.00 -- .Ill 74C7'1 • 1.00

4010 - .Ill --.Ill 4SD ·1.I0 7.tea ·1..215..,, - .Ill --.Ill 4510 • 1.00 74C11 · 1.«I
«IU - .Ill --.Ill . 11 · 1.00 "':aI - .7ll..,,- .Ill 4041 • 1.20 . ' 4 · 1..215 ""OJ - .7ll.... - .7ll 4047 • UiO 46' 1 · 1.60 7<'C1M -2.1O..,. - .Ill --.Ill .,. · 1.00 74Cl157-1 .71..,. - .Ill

_.
.Ill .,. - 1.00 'l'4C1IlI · U O

4017 - 1.00 405' · 1.01 4&2Cl • 1.20 74Cl,, ·1.ltli
401•• .7ll 4052 • 1.00 4121 • 1.00 74C11J - 1.115..,. - .7ll 4ll5J • 1.00 " · 1.25 74C173• .1li_.

.Ill 4OeO • 1.00 .... -.Ill 74Cll.. · 1.1'

""'- ... --.7ll --.1li 74C171 ·1,1'
4QZZ • 1.00 --.1iO 74COO· .40 74<:112 · 1.30--.<0 --.1iO 74CQZ· .40 7""'" - .Ill
_.

.7ll ..,.- .1iO 74C04 · .50 74C1Q2 ·1 .00--.<0 ..,, - .1iO 74C01· .10 74CtM - 1.71--.Ill 4072 - .1iO 74C1O· .40 74Ct21 · 3.--- .Ill ""'- .Ill

DAQ08EQ - 3 .1'5 LM310 - UIO LM1310 - 1.80
TLOI!l2 CP - .96 LMm - 1.10 1451 - .80
TLOI4 C N - 1m lM380 - 1.20 1461 - .50
lM201 - .15 lM384 - 1.10 lM1.. - 1.75
LM:ltln 48 -.30 LM388 - 1.20 lM2901 - .•
l M307 - .30 lM387 - 1.25 CA3018 - 1.•
l M30IS- .85 lM393 - .75 CA3078AT - 1.50
LM310 - 1.10 1MB - .50 CA3086 - .75
LM311 - .50 lM566 - .90 CA3C89E - 1.75
lM318 - .16 5ti8 - 3.50 AD2700LD - 4.95
l M31' - 1.30 5fi6 - 1.25 CA3140 - 1.00
lM324 - .56 !i&lI - 1.25 3900 - .50
LM339 - .to 5S7 - 2.50 LM3909 - .80
l M34I - .90 1'09C- .315 4131 - .S
lf3I51 - .56 lM710 - .80 N!li9IA - 1.60
l F3!i6 - .90 711CH - .40 DI3038 - 1.15
LF35S - 1.00 733 - .16 I038CC - 3.10
lM368 - .50 741CV -.40 LM13080 - .915
LM3S1 - 1.75 7~ - .50 8700CJ - 6.115

CAB- D'S

l M338K $5.75
lM31n .. ... . .. .•1.35
781..06.781..12. . . .. • •040
723. •. . . . . • . •• . .• •00
320T5, 12..15Clt24•.86
LM3:J7T . . . . . . . . • • 1.96

FULL WAVE BRIDG E 12V DC RElA YS

PRY 2A 'A lOA
TIlSlZE

1 ' 40 S. P. 1200ohm coi l
80 '30 220 .75

' 00 165 3 30 D.P. 400 ohm coil
600 130 190 440 .96

74S00 .«1
CRYSTALS

745Q2 .«1
74S03 .«1

2.000 6.144- 74504 .50
3.000 8.000 74S06 .50
3.579 10.000 74SOll .50
4.000 18.000 74810 .«1
5.000 18.432 74511 .46
6.000 20.000 74815 .50

74S2ll .46
3.60 ea . 74S30 .«1

74532 .50
74574 .90

INTE R
FACE

&
DRIVERS
,. 1.50

1489 1.8)
8130 2BJ
8IlIl 2.00 1------.&..-----~2.!:!!~~~~.:.:.;.;.;.;.;.;~~
8833 2.00
8834 2.00
8837 2.00
MM5:W 7.96
BRl941L 8.96
CR1li03718.96
MM53lS 2.50
TRlf1X2S 3.96
PT1Q2 6.56
Ay)'101505.7S
AY5-1013A3.75
AY5-3SXl 9.96

NO. 30
WIREWRAP
WIRE SINGLE
. STRAND

100' . . .$1.«1

$5.95
100/$550.00
100/$100.00
100/$100.00

1010 - SPDT - 1.00
2010 - D' OT - 1.40
2ClIP - DPDT - CENTER-oF' 1.I0

DISC
Controllers

1771. . 16.50
1791 . . 25.00
1793. . 36.00
1796.. 46.00
rm .. 46.oo
D766C 16.96

RAM's
2101A-<4 1.50
21LC2..J .70
2111A 1.96
2" "2 UO
2147-3 2.50
TMS3400 1.75
MK«l21-3 1.75
TMS«liONL 2.96
MK«:9S-1 1 1.25
MK4002 6.96
41(8..3 1.00
4116-15 l5)
411s-.t 5.50
6101E 2..96
Z6104-4 2.50
6118-3 s.so
4164-15 6.96
3242 6.00
4118-12 6.00

8251 4.50
8253 5.96
~ 8.96
ll206 ~1l6

82571AM96171 7.96
82m 6.96
BJ56 12.96
6002 5.7'5
lB),l,CPU 4.75
2BJBCPU 12.96
2BJAS10 10.96
11I),6.Pl0 4.96
21!04.CTC 6.75
TMS!11ZlNl 9.96
88l3t 12.96
8946 13.96
tlIim 6.96
ana 2.60
E82:1 2.96
8800 2.96
eB75 4.50
8ImlL8 39.00

P OSTAG E RATE S

ADO 10% FOR ORDER S UNDER .25.00
ADD 5~ FOR ORD ERS BETWE EN . 25 .00 6 $50 .00
ADD 3 % FOR ORDERS ABOVE . 50 .00

2N3820 P FET . . . .. $ .45
2N54 57 N FET . . . . $ .45
2N2646 UJT $ .45
ER900 TRIGGER DIODES 4/$1.00
2N 6028 PROG. UJ T . . . . .. $ .65

4164-2
4164-2
4116-3
2114-2

PR INTED CIRCUIT BOARD
4"'x IiOOUBLESIDEDEPOXY BOARDED '/ lI'"'THK:K
$.00 1IllII.• • • 6/ $2.00

DISC CAPACITORS
.1UF t6Y 10/$1.00 100/$8.00
.0tUF35Y 16/ $1.00 . .100/ $5.00

TOGGLE
SWITCHES

20KV DIODES
250mao$1.96

DB CONNECTORS
DB9P - $2.00 D825P - $2.40
D89S - 3.00 DIl25S - 32)
HOODS - 1.10 HOODS- 1.10

LI4"-IRDETECTOR 31$1.00
FP100PHOTOTRANS•... , • . .• •• • . . • . • . •$ .50
REDLED·s .r 8/$1.00
YEL,GREEN 0<AMBERLARGELEO's .r ..6/$1.00
RED-GREEN BIPOLARLED $ .90
RED-YELLOW BIPOLAR LED $ .90
MLE092 IRLED $ .40
MRDI48PHOTO DARL.)(TOR _ $ .!O
MCT20PTOlSOLATORS $ .00
4N26OPTOISOLATOR $ .'10
1 WATT ZENERS: 3.3. 4.7. 5.1. 5.6, 6.8.

8.2,9 .1. 10.12, 15. 18. 0<22\1 6/$1.00

FLAT DIP SWITCHES
RI BBON CTS 206- 4 4 POSITION .75
CA BLE CTS206- 7 7 POSITION .95

GRAY CTS206- 8 8 POSITION .95
2Bgaug e CTS 2()6.10 10 POS ITION 1.25

26 conductor DIP
.60/ft SOCKETS 20 PIN .25

40 conductor 8 PIN .10 22 PIN .25
.90/ft 14 PIN .15 24 PIN .25

50conductor 16PIN .18 28PIN .35
1.25 lB PIN .20 40 PIN .40

IN4148 (IN914) 15/1 .00

ROM's
2lOll 3.00
2716 + fN 4.96
2732 7.96
2732A-2 9.90
2532 7.96
2764 9.96
MCME18J'64C 21.00
82S23 1.96

18331) 1.96
825126 1.96
825130 1.96
3I52SA-3 3.00
AMS21oK: 2.96
82r>8-6 1.25
745387 1.75
745474 3.915

SHIFT
REG ISTERS
MM1«J:2 1.75
MMl403 1.75
MMl404 1.75
MM6013 2.00
MM&:65 2.50
MM5068 2.50
MMS:l57 2.00
MM5000 2.00

CPU 'S &
SUPPORT

C HI PS
_ 4.96

IJXlI 8.96
Il(R)A 2.75
00lEA 75'
AM02901 8.9S
8XI2 19.96
8212 111)
8214 3.8)

s:m 1.75
82>0 2.2!5
Il22ll I.lD
82211 3.50
81fii 8.00
815e 8.96
8237 14.00
823ll 3.96
8756 19.915
B:i5I 10.915

(/)
ozoa:
o
w
...J
W

6
is-ca:

118



MODEL: SA802C
Part *370-0340 • • • . • $85.00

POWER TRANSFORMER
(68V-80V CT 6 AMP)

Part * 670-0220 • • • • . $24.50

I ,
-:,r::

MAGNETIC HEAD EQUALIZER

MODEL: MX205
Part #370-0360 .. . . . $29.95 ea.

MODEL: MA-142
Part *37G-370 • . . . . $6.95 ea.

MODEL: TY-45
Part * 370-0280 . . • • . $38.50

e I - . . . .
"I ' .: ..

The circuitry employs all integrated circuits, BBD type
echo circuit, echo time can be adjusted (max. .30
Msec.) Also with a microphone preamp on the boa rd.
Fully assembled.

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM

• Standard RIAAcurve for all kinds of magnetic heeds- 3
stages crossove r circuit for best results- Output vohage
guaranteed to be stable without any oscillation- Power
Supply: 24 V.D.C.

MODEL: SA-452O
Part * 370-0350 . . . • • $39.95 ea.

1 Transfo rmer Part * 670-0230. . . $22.50 ea.
2 Filter Capacito r 4700!'-F 70V

$6.50 ea.

60W + 60W O.T.L. AMP
Stereo pre-amp +tone control +power amp. All in on
unit, tully assembled ! Compact in size: 7"X4¥4~x21h~ .

Can be fitted into most cabinets. Power transistors '
using 25C1667 X 4 to give a max output of 6()W + 6()W
(8n)
• Frequency response: 2OHz-85KHz( - 1dB) • Total
harmonic distortion:0.02% (1KHz)· SignallNoi se Ratio:
88 dB (open loop)· Tone control: 100 Hz ± 16 dB 10
KHz .:!: 14dB • Dynamic range: 60 dB • Power Supply:
48V - l OV5A mp.· FilterCapaci tor:4700 .... 75Vorbetter.

$11.50 ea.

Mode l TR88A
G-15VOC (u 2A

Mod el TR88 B
G-30VDC (a 1A

."•• I I I

PROFESSIONAL FM WIRELESS
. MICROPHONE

Model 001·0076

$12.50 .

$59.50 per Kit

* SPECIAL *
Excellent Pr ice !
Mode l 001·0034
$29.50 per Kit
Transformer

S10.50 ea.

TA·3 22 30 WATTS TOTAL
15W + 15W STEREO AMP KIT

Tt us is a solid state all tran sistor circuitry with on
board stereo pre-amp for most microphon e or phone
input. Pow er output employs a heavy duty Power
Hyb r id IC . Four b u ilt on board co ntrols for ,
volume. balance. treb le and bass . Power suppl y
requ ires 48VC T 2.5A transfo rm er. THO of less than
0.1% between 100HZ-10K Hz at full power (15 Watt s
+ 15 Watts loaded into 80).

SANYO ANTENNA SIGNAL BOOSTER

SUPER FM WIRELESS MIC KIT
Thi s new des igned ci rcu it uses high FREQ FET
transistors wit h 2 stage pre-amp . Transmi ts FM
range (88-1 20MHz) up to 2 block s away and with the
ultra sensitive cond ense r microph one that comes
with the krt allows you to pick up any sound within 15
ft. away . Kit includes all electronic parts. asc co ils
and PC Board. Power supply 9V OC.

FMC-105 $11.50 per Kit

Part No. 050-0190

A 'GOOD BUY
at $65.00

TA· 800

Bri lliant flouresce nt lan tern • Empk>ys Hitachi low noise I.C. for pro-amp . Max.
with 9~ 6 watt flouresce nt output 16 V P-P (non distortion) · With hi-low filtor, and
tu be . Fe at ur e s inc lude , tone defeat circuit - Roar power amp with short circuit
Powerful direct beam spot- protect ion ' Giant heat sink for maximum results - Tone
light with 9V pre -focus bu lb: conf rots e 14dB • All components (except pots for vol-

~t~~~e~/l~~e- i~:~h~~l~~f ~--""-------------I ~~~:~t= :a;~~e~) :~~e-~~he quality

sonic alarm; Twin blinker 
red amber flashing or red &
amber f la shing o n ti me
interval s ; Fully adjus table
nylon strap. Operates from
o size batte ries or plu gs
into ve hic le cigar lig hter
socket.

SPECIAL $11.95

WHISTLE ACTIVATED SWITCH BOARD
All board s a re pre -asse mb led and tested . You
whistle to its FET condenser microph one from a
distance, as far as 30 feet away (sens itivity ca n be
easi ly adjusted} , and it will turn the switch on. If you
whistle again it Will turn off . Ideal for remote control
toys. elect rica l app liance such as lights, coffee pots.
TV, Hi-Fl. radio or othe r projects. Unit wo rks on
9VDC.

Mod el 968 $2.50 ea.

Only $44.50
Transformer

$4.50 ea.

120W PURE DC POWER STEREO AMP KIT
Getting pow er hungry from your smal l amp? Here's a
good solution ! The TA-BOO is a pure DC amplifier with 1-_~~~~~~~.....~~~~~--1
a bui lt-in pre-amp . All coupling capaci tors are elimin
ated to give you a true reprodu ction of the music. On
boa rd tone and vo lume controls com bined with buil t
in powe r supp ly make the TA-800 the most compac t
ste reo amp ava ilable. Spec ifica tions: 60W x 2 into
80. Freq Range: OHz- 100K Hz :!::3dB. THO : .01% or
bette r. SIN RatIO: BOdS. Sen sitivity : 3mV into 47K.
Power Requir ement: ~ 24-40 Volts.

NofCCLicense
Required

OUR PRICE 549.50
Addili onal Microphone
(Tl'JlUITlltter) ADU.

. 1$28.00ea.
MURA WMS·49

6-WAY AlC ADAPTOR
Input: 110VAC. Output: 3V. 4.5V, 6V. 7.5V and
12VDC . Current: 3OOmA.

OUR LOW PRICE
$5.50 ea.

CRYSTAL COHTROUfD
WIRELESS MICROPHONE

SYSTEM
Transmitter : FET mic for flat

3OHz·18KHz response. X'lal "-----------------1
con trolled 49MH z AM Band r
for drift-free per for ma nce .

10 0m W outpu t ( ra nge
approx . '14mile) fo r re
li abl e lon g r an g e
tr ansm is s ion .
Po w e red b y a 9V
rad io battery .

I ~r~cl~ i~~r : I~~~ scc:;~
49M Hz transmitte r signal. On panel VU meter. moni
tors the signal strength from the microphone. Stan
da rd phone jack outlet connect ion to a P.A. or oth er ~---,;;.------------1
phone input. 9V battery inc luded. Thi s professional
set is ideal for on stage, in field , chur ch , in house or
outdoo r use .

' I~"::'- " ~t .. __ ••• _ .... - •.,'- --- -

Dynamic Bias Class " A" circuit design makes this
un it unique in its class. Cry stal clear, 100 watts power
output will sat isfy the most picky fans. A perfec t
combi nation With the TA-1020 low TIM stereo pre
amp.
Speci fications · Output powe r 100W RMS into 8U.
125 W RMS in to 4U •. Fr equ en c y res ponse
10Hz-100KHz· THO less tha n 0.01% • SIN ratio
better than 80d S • Input sensmvrty 1V max . • Power
supply z 40V at SA.

MARK IV -: 15 STEP
LED POWER LEVEL INDICATOR KIT
ThIS new stereo indcetor kit consists of 36 e-colo r
LED 's (15 pe r channel) to indic ate th e sound level
output of your amplifier from - 36dB to + 3dB.
Com es with a we ll designed silk screen printed plas
tic panel and has a selector switch to allow floating or
gradual output ind icating . Pow er supply is 6-12VOC
with THG on boa rd input sensitivity co ntrols . Th is unit
can work with any amplifier from 1W to 2OOW. Kit
includes 70 pes dri ver tran sistors, 38 pes matched
a-color LED's , atl elec tronic compo ne nts , PC Board
and front panel. MARK IV KIT $31.50

" FISHER" 30 WATT STEREO AMP
MAIN AM P (15W x 2). Kit includes 2 pes . Fisher PA
30 1 Hybr id IC, all elec tron ic parts with PC Boa rd
Power supply e 16VDC (not included) . Voltage gain
33dB, 20Hz·20KHz.

Super Buy Only $18.50

1 WATT AUDIO AMP
All parts are pre -asse mbled on a mini PC Boa rd.
SupplyvoMge 6·9VDC. . . .. Special Price $1.95

6W AUDIO AMP KIT
TB A81 0 wi t h Volume Co nt rol. Power Supp ly

6·18VDC Only $7.50 ea.

SANYO UHF VARACTOR TUNER
FOR UHFCHANNELS 14·83

Tu ning voltage 1- 1 to ...28V DC. Inp ut impeda nce
75U .1F band widt h 7-16MHz. Size 2\1. ' x 1V." x ¥....
Supplyvoltage 15VDC.

Model 115·B-403A. VideoIF 45.0MHz
Model 115·B·405A. Video IF 62.5MHz

$19.95
Tu ner is the most important part of th e circuit. Don't
let those $19 .00 tuners fool you .
All units are brand new from Sanyo . W hen ordenng
please specify model num ber.

. ,---....---------------"0':¢7, •• ' '.. " -

=¥ ~~l~~~~~ .: :.~---... . ......
FlOURESCENT AUDIO LEVEL MONITOR

This is the kind of VU monitor that is being used by
mos t amplifier manufactur ers. IC's are used to simpli fy
circuit layou t. Easy to assembl e and can be used with
all power level amplif iers . Powe r requirement 12VDC.

TE-221 KIT
For Just $28.50

(Limited Stock)

POCKET LIGHT
Co mplete w ith 5" tlouresce nt tube. powerful bulb and
hand y strap . Ru ns on 3 pes 1.5V "C" size batte ries
(not indooed) . Ir s a pract ical, convenient, powerful
spotlight and tlourescent ligh t. Its superior quality is
idea l for indoor or ou1dooruse.

LOW PRICE $6. 50

TA-1oo0
KIT

$51.95

Power
Transformer
$24.00 ea.

100W CLASS A
POWER AMP KIT



.. . .. ~

$34.95

Each unit conta ins cur 
rent limit protect c irc uit
and two Darli ngton
power . transistor on a
heatsink. Transformers
incl uded.

$39.95 each

The TR-626 is a power regul ator for use
with popular microcompu ter c ircuits.
Featur es:

MICRO COMPUTER
POWER SUPPLY TR-626

o ;!:5V 6A
o -5V .5A
o +12V 1.5A
o -12V .5A

TY-45
20 STEP LED

POWER LEVEL INDICATOR KIT

Th is new ste reo level ind icato r ki t
co nsists of 40 3-color LED's to indicate
sound level output of your ampli fier
from ·57 dB to 0 dB. Comes with an
att ract ive silk screen pr inted panel. Has
selecto r switch to allow floating or
gradua l output indicating.
Kit includes all parts . Front panel and
power supply.

TY·45 KIT

o. Orange amber screen
o 18 MHZ bandwidth
• High resolution graphics
Composite video 1/0 75110K ohm impedance.
A phenomenal quali ty monitor for your com
puter . 110 VAC.
MON-1 $119.95

APPLE II
PERIFERAL CARDS

80 column card $109.95
16 Ram card $44.50
Z80 cpm card $99.95
Disk controller card $59.95
Eprom wr iter card $84.95

INFRA-RED REMOTE
CONTROL SWITCH KIT

Infra-r ed Remote
Con tro l switch can
be used to control
appliances up to
500 W. Th e TK-41
has effective con
trol up to 10 meters.

No ante nna need ed . Featu res latest IC
cont roller which exc ludes int erferences from
light or AC pulse signal.

TK-41 Kit $24.95

MONITOR (12")

A very popular device
design ed to listen to
sounds & voices through
rooms or 3 ft. th ick con
crete walls. Place listen 
ing sensor against wall
and earphone in ear. Ad
just vol ume control!
Hear clear ly to thing s
you might not want to!

CM-8 .. . . . . . .. . .. . $89.95

SPY EARl

SOLID STATE STEREO
REVERBERATION

AMPLIFIER

Specifications:
o Tota l harmonic distortion less than

.05%
o Frequ ency response 10H z to 50KHz

:!:ldB
o SIN Ration 90dB
o Reverberation ti me 1 to 3 sec
o Input 150MV/50K ohm
o Max. inp ut 2V
o Acce pts inpu t from tape. phone, or

aux.
Includes an LED Reverb Level disp lay.
Kit comes wi th all electroni c com 
ponents. transfo rmer and instruction s,
and 19" rack moun t cabinet.

Model TA-2400 $89.95

Specific ation s:. Tota l Harmonic Distortion:
Less than 0.05%. Intermodu lation Distorti on:
(70Hz: 7KHz =4:1 SMPTE Method) Less than
0.03% 0 Frequency Response: Overall 10Hz~
100KHz +0.5db.- 1dB. • ·RIM Curve Devia
tion: (Phono) +O.2dB.-{I. 2dB (30Hz ,....15KHz)
• Channel separation (at rated output 1 KHz)
• Phono. Tuner. Aux and Tape Monit or better
than 7OdB. • Input sensitivity and impedance
(1KHz for rated output)
Phono : 2MV 47K oh ms Aux - 130MV 50K
ohms. Tuner: 130MV 50K ohms Tape: 130MV
50K ohms. Graphic Equalizer control: 10 Band
Slide Control. Frequency Bands: 315Hz:
G3H z: 125Hz : 250Hz : 500Hz :1Khz: 2KHz :
4KHz: 8KHz: 16KHz also with on panel selector
for Phono. Tuner. Aux 1 and Aux 2. Power
Supply: 117 VAC
Kit co mes wit h all electronic components,
transformer, instructions and a 19" rack mount
type metal cabinet.

ty10DEL TA-2500
~119.00· PER KIT

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500

APPLE II@COMPATIBLE
SLIM DISK DRIVE
RUNS QUIETER THAN THE ORIGINAL!
New - guaranteedl Only
6" w x 1W'h x 10"d .
Compl ete wit h a 3'
cable. Runs with
App le controller
or our optio nal'
contro ller.
Now only

$224.95

LOW TIM DC STEREO
PRE-AMP KIT TA 2800

FOR INFORMATION TO ORDER CALL TOLL FREE
CALL (312) 564-0104 . OUTSIDE ILLINOIS: 1-800-323-1327

Incorporates state of D.C. design that gives a
frequency response from OHz-100KHz '"
.5<lB.• Features tone defeat switch, loudness.
treble, midrange, bass, balance. • TA-2800
contains quad BiFet op-amp to develop T.H.D.
of .005% at rated output . Input sensitivity :
phone 2.5 MV tuner, aux, ta pe play 100MVI
100K • Power supply ±. 15 volt DC at .2A. Kit
comes with regulated power supply, all you
need is a 15-20 VCT .2 amp. XFMR.

PS-1 Assemb led 32 element antenna $19.95
PS-2 20 dB gain micro wave receiver

kit with variable power
supp ly kit $50.00

PS·3 Comp lete package PS-1 & 2 . . . $65.00

MOUNTING HARDWARE INCLUDED

MICROWAVE PREAMPI ~~~
Use with PS-3 Kit. Adds 20-25 dB
gain to boost reception dis tance.

o Low Noise
o High Gain
• Can be used w ith all

exist ing stop sign board
rece ivers!

o 1.9-2.5 gHZ freq. range

PS-4 (Kit) $34.95

Only $44.50
XFMR

$4.50 ea.

TA-802
$39.95

Transformer
(optional)

$9.95 ea.

TA-802160 WATT TOTAL
80W + 80W

STEREO AMP KIT
Th is is a solid state all transistor
circuitry on board stereo amplifier.
Power output employs 2 pairs of
matching Darlington transistors.
T.H.D. less than .05% between DC
to 200 KHz. Pwr supply requ ires 30
VCT 2 amp' x FMR.

TTUCMOS
LOGIC PROBE

o Full y compatible with Applell> II +
o Ori gin al design!
o Ful ly assembled and tested!
o Detachable keyboard for easy use. upp er

lower case.
o Uses 64K x Dynamic Ram
o 9 on board periph eral conn ectors for expan-

sion .
o Uses 6502 mpu.

$675.00 each (Monitor not Included)
The Solution Co mputer is the answer tor people who
realize a great product when they see one. Many other
per iphera l card products are available fo r the Solutio n
Computer. Send for a free color broch ure today.

UHF TV PREAMP

Co mbine both audi o and video' output onto
channel 3 or 4 of your T.V. set.
Singl e J.C. chip (MC 1374) makes for quick
and easy asse mbly . Sin gl e adjustm ent
con trol! A must for every video recording or
computer enthusiast.

VH-O Kit $19.95

THE SOLUTION COMPUTER
An Affordable 64K Assembled Computer With These Features:

I;0
0 ~IFeatures:

" "" . 25 dB gain !
• Kit

You r recept ion will dramatically improve! This
unit w ill enable you to pull in signals you never
knew were there!
For bot h indoor and outdoor use. Input and
output impedance 75 ohm. No adjustment! Easy
assembl y.

JH-O Kit $23.95

R.F. MODULATOR ~->

==tLJ~

• 4 LEO states
• Pulse memory
• Supply Voltage 3 "" 18VDC
• TTL CMOS checki ng made

easy!

L101A $34.95

~
LOGIC
PULSAR PROBE

• Easil y repair logic circuits
. • .5Hz or 500Hz signal

, • External Sync Input
• Supply Volt age 3 ,..., 18 VOC

L201A $34.95

..........................

PHILIPS . ~VARACTOR TUNER
Comes with adaptor boa rd to •
directl y replace Mitsiumi tuner! •~
Can use this with any board •
dr illed for Mitsuimi! High gain
and phenomen al picture quali ty.
SPECIFICATIONS: • Freq. Range: 470-899
mHz 0 Output: Channel: 3 0 Input: 75 ohm
o Gain: 18 dB

ELC 1045

... .......................

. Minimum order $15.00. Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%.
Catalog· $1.00. Visa & Mastercharge acceptable. ...

&< :'~3f -
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FLOPPY DISK DRIVE
Apple lie Compatible

with. Track Zero Micro Switch
• DOS 3.2.1 &DOS 3.3
• CP/M and PASCAL

DESIGNED $23 00
:~~L~<?~~. . . . 5
Controller Card
for above .. ... . .•. $75.00

• 9x7 Dot Matrix, 80 CPS,
Bi-Directional Printing

• 2K Buffered Memory .- - - - .

• 80,96, 132 Columns, ~" _ I
Graphics and Block Printing .

• Selectable Char Pitch, Line I _____
Spacing and Feed PARALLEL ~

COEX Interface Card to Apple . . $49.95
Commodore Interface Card to

VIC, 64, PET $79.95

forAPPLE .

16K RAM CARD
Language Transparent

COEX FACTORY $4995
WARRANTY

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95

Especially when it's less than
. a half cent per bit!

• All Data. Status and Address Lines

• ~u~:~ ~~=:~e~ontact Fingers for Low COEX64K 5-100 CMOS
Contact Resistance and Long Ufe

• Switch Selectable Extended Address STATIC RAM BOARD
Lines For Up To 16 Mvbytes $29900• Extrem e Low Power Dissapation only
« 500mA Typical

• Top 8K May Be Switched Disabled
and/or Interchangeable with 2716 Assembled & Tested
Type EPROM's

"Have You Kissed Your Computer Lately"

Components Express, Inc.
... . 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 . .

TW X 910·595·1565 • ADVACON SNA • International Orders Welcome

Term s of sale: Cash, Checks. Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax.

Specifications:
• Fully Static Operation
• Supports 5-100 IEEE-696 Standards

• Uses Popular 2716 Pinout Type
Static RAM's

• Board Access Time Under 200nS

• 150nS RAMS Standard
• No Wai t States Needed at 6.000MHz

• High Quality FR·4 Type PC Board

• Switch Selectable Phantom Line

NowYou Can Afford Another 64K•••

51/4"Floppy

DISKETTES
AllCertified-1 00% Guaranteed

BOX of 100 ... $1490°
Above with
Hub Rings $169.00

APPLE lie
64K RAM CARD

80 column x 24 lines
64K RAM

Compatible with
Apple lie Software

$14900

PARALLEL INTERFACE
EPSON TO APPLE

New From $4995 CABLE
COEX INCLUDED

BMC 12" $9500
Green Monitor

CIRCLE 88 ON FREE INFORMATION CARD 121



Computer WAR EHO USE 18 Gram le St Haver h ill Mass 01eJO

d t &
MAil ORDERS Bo x 20 t New l on Nev.. Ham psrnr e 03858

Rrp uc S ,fiI!I!!!!i , 617/372.8637 , _.- ~

U npherals "~~ Sorry No Co ll ec t Call s 'f:B\
nlimited ~ Maste rCar d s VISA Accep ted '-

~~~~h1n~~:v~ng~t~~":J~~:; ~~d~=;
circuitry and take TTL level, G-bit character,
plus 4·bit function Inputsignals. Easily driven
bymost anymicro. Useatypewriter (Withadd'i
'repeat' circuitry) or as a KSR 1/0 printer or

~~D~e~~ir~2 1;ri~~: ~b~P1':r~ler;;gi~~:
"Table Top" stylecase. Each"Selectric"C1/0
machineiscompleteandinoperationalcondi
tion. Includes schematics, data case, platen
and ribbon. $329 001/0 Selectric "... • ea.
Type Element $21.OO8a. Add $20"P_ and H Pay "-'" on DoIv«y

SAVEll! Untestedversionofthe above,otherwisewhole& complete.May require some
service $279 .00 ea.

Diablo Daisy Printer
Pre-owned, TESTED & Operational!
Uses Xerox Metal Wheels orPlasticWheels
Original OEM Interface(DiabloInterface)
Requires :t 15V @5A& 5VDC @5A
Poshionalaccessto1/120 "Horiz."1/48"Vertical"
USEDBY XEROX, WANG, & OTHERS

Daisy Printer HeavyDuty Printwheel Motor and 15" Frame
Thesefabulous daisy printers feature 35-4Ocps, 10& , 2 pitchaswell asproportional
space, and plottercapabilities. Only a powersupply and interfaceare requiredfor full
printer capability. Fully tested and operational, ready to configure for theinterface of
your choice. Platenand VOdata included
Fonns tractor for the above ' 99.00 Just
Spare P.C. Board Set (6 P.C. cards) '279.00

Spare Printwheel carrier assembly ' 329.00 $549.00
Serial & Parallellnterfaca for Above ' 295.00 Add 515.00

Power Supply 79.00 for Packaging and handling

We Offer New & lJse<jR.OPPYDRIVES. DISKDRIVES, PRIm-ERS, &MOREatBARGAIN PRICES!!
Write or Call forOur latestFlyerNOW!!!
-seeeee - ISa registeredtf~ of IBMCol'poratton

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ TECHNICIANS & SERVICEMEN $
~ COMPONENTS FOR YOUR MAINTENA~CE 31 REPAIR WORK ~
$ SPECIAL: OUR LOWLOWPRICES $
$ REPLACEMENT FOR ECG®TYPES $
~ 1YPE NO. TOUI COST 1YPE NO. TOUI 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 $

~ 123AP SIX for .99 199 : FIVE for .99 ~

$ SUPER SPECIAL (MIN.5 PC. EACH) $
$ 1YPE NO. YOUI COlT 1YPE NO. nUl CDIT 1YPE NO. YOUI CIIT $
$ 124 .. . . . .•85 165 2.25 375 90 $
$ 128 . . . . . . .r.5 171 . . . . . . .65 506 . . . . .. .55 $
$ 129 . .. . .. .r.5 184 .. .. .. .r.5 500A 8.95 $
$ 130. . . . .. .80 185 . . . . . . .r.5 523 9.95 $
$ 152.. .... .r.0 238 2.25 526A 10.20 $

$
153 .... .. .r.0 276 6.95 529 13.75
154 . . . ... •60 291 . . .. . . •95 712 1.25 $

~ JAPANESE TYPES (MIN. 5 PC. EACH} ~
$ 2SC867A 2.75 HA1366W 1.85 STK0029 3.80 $
$ 2SC1114 3.25 HA1377A 2.90 STK0080 9.99 $
$ 2SC1308K 1.95 . LA4102 1.25 TA7205AP 1.50 $
$ AN214Q 1._5 M51515BL 2.95 TA7208P 1.85 $

AN239A r..60 STK433 3.95 TA7222AP 1.95
~ BA532 . . . 1.80 STK435 3.95 UPC1181H 1.25 $$

$
GH3F .. .. .89 STK437 6.25 UP01182H 1.25
HA1342A 2.30 . STK439 6.50 UPC1185H 2.99 $

~ COD ORDERS WELCOME ($25 MIN. ORD ER) $
$ For Complete Component Cata log Call or Write $$

DIGITRON ELECTRONIC
$$ 110 HILLSIDE AVENUE, SPRINGFIELD, N .J . 07081 $

$
Toll Free: 800-526-4928 In' NJ: 201-379-9016 $$

"ECGIS ATRADE MARK OF PHILIPS ECG.
$ DIGITRON ELECTRONIC IS NOT ASSOCIATEDINANY WAYWITH PH ILIPS ECG. $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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SATISFACTION GUARANTEED
Frequency Range470-899 MHz Channels .
14-83 . OutputChannel 3. Ch 2or4Avail.

PIfjj~~ PART #B20 $1500

-......;.;:~......--- WHAT'S IN IT? -----
To make a regular UHFtuner Into a G1LCO HIGH GAIN TUNER, each and every one of

the following steps is painstakingly taken bya certified technician:
1. The first thing GILCO does is change thestandard diode to a hotcarrier diode.
2. The tuner's output is then measured onour JERROLOfield strength meter andcom
pared to a computer derived chart from which wedeterminethe correct value coil toadd
across the IF output formaximum pre-peakBd gain .
3. The tuner is then fedastandard lOdb 300 ohm antennainput andwhliemonitoringthe
output on our HEWLETT PACKARD spectrum analyzer, the tuner is tuned to thedesired
channel and its oscillator is offset for the desired output frequency asfollows:

Channel 2: 58 Mhz, Channei 3: 63 Mhz, Channel 4: 68 Hhz
We call this step peakingbecause thetuner's output looks likea peak on ourspectrum
analyzer and the highest point of that peak is actually adjusted for the desired output.
4. The last stepIsone moremeasurement onthe fieldstrength meter whichisagaincom
paredtoour performance charttocalculate the correct valueof the second coli which is
added to thetuners internal connections. .

This procedurewas developed by GILCO and it is our computer derived performance
charts that make our tunerbetter, that's becausealmost evety tuner gets adifferentvalue
coil before it's peakedand againadifferent value coli after it' s peaked. Thecombinations
are endless and the way we def8rmlne the values Is oursecret...

GILCO PARTS KIT &
PRINTED CIRCUIT BOARD
• Use with G1LCO

High Gain Tuner
• Requires NO Modification to

Your Television
• Individually Packaged and

Labeled Parts Save
Guesswork

• The only tools required for
assembly are: screwdriver, solder- _ :-. . 1._ __. _I. .
ing iron, voltmeter. No drillingIs re-
quired to the Pip board . Pre-drll/ed, pre-screened, platSd through the
• This kit was designed to take ad- holes PICboard. Allhardware, connectors, 22
vantage of the GILCOhighgain tuner paqe lIIustraf8.dInstruction !1'anual, & GI/co Hy-
whichmeansits circuitry is simpler Gam tuner. Kitassembles mJust4 hours.
andmore efficient thanthose circuits that require inferior varactor tuners.
FREE 22Page Instruction Book includedwitheach PICBoard or Parts KII. Thisin
struction book will guide the builder through every step of.the assembly. Nearly evety
pagelslIIustraf8d. Wtth this instruction Book, estimated assembly time is 4 hours.

Part No. 821 prin~~~~~~~':~""~~. ~~~ .~I~.~~ .. . .. $1700
1. This Printed Circuit Board uses only one resist. This prevents solder bridges.
Jumper, others use nine. 4. Newest Addition: the PICboard isplated
2. Thecomponent layout Is screen prlntBd through the holes. This allows for easier
on the component side of the PIC board . andmore positive soldered contact between
3. The solder side of the PIC board is the parts and the PIC board .
covered with high temperature solder $8000
Part No. 822Complete Electronic Parts Kit .
All resistors (30), Potentiometers (1 '5K, 3-1 OK), Panel MountPotentiometer {10K}, Elec
trolytic Capacitors (6), Ceramic andMylar DiscCapacitors (35), Variable Capacitors (4).
All IntegratedCircuits(7), VoltageRegulator, Heat Sink, Diodes (4), ICSockets (4-8pin,
3-14 Pin), Power Transformer (24V, 1A), Coil Kit with No . 26wire (4), Speaker (4",
3oz.), Standoffs , Coaxial Cable , AllMiscellaneous Harware, Etc. All parts are individually
packaged and labeled .

All components including theWire , Hardware, Coaxial Cable and HeatSinksareinclud
ed in theparts 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 gain, RF AmplifierKit Kit $1800

#A03 New 1 stage, low noise, 14dbgain, RF Amplifier Kit Kit $1050

- -----....,------ G1LCO ORDER FORM-------------
IB20 GILCO Hy-Galn ModUled Tuner. . . . . . . . . . . . . . . . . . . . 51500

_

IB21 GILCO Predrilled, Screen Printed, Circuit Board $1700 _

IB22 GILCO Parts Kit(Less PICBoard) . . . . . . . . . . . . . . . . . . $8000

IB20, B21, B22 Complete PICBoard and Parts Kit(ailthree).. $11000 _

IA02 Twostage, 28dbgain,Amplifier Kit . . . . . . . . . . . . . . .. $1850 _

IA03 One stage, 14d_b gain, Amplifier Kit. . . . . . . . . . . . . . . . . $1050 _

Name Taul _
Address Tax _
Cny State__Zip Shlp _

Mail Order Only. Send check or money ordor to: Total
GILCO INTERNATIONAL, INC.

P.O. Box 8817, Coral Gables, Florida 33124
CALL (305) 823-5891 lorCOD orders PLEASE WRITE FOR OUR FREE CATALOG

_~!!!'!!.n!2~~~~~~!~!9~ ,~~~~~~_5~:!!:. '!S~~_~~!.ax__

enozoex:
b
w
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ex:
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!
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170 MFD 330 VOLT
1 118" )( 7/8 "

2 FOR $l .SO 10 FOR $7.00

'~\'·t·~
750 MFD 330 VOLT

2" HIGH J< 1 1/4" DIA.
$1 .25 EACH 10 FOR $11 00

SWITCHES
MINI-PUSH BUTTON

SP.S.T. MOM ENTARY t
NORM ALL Y OPEN
1/ 4" BUSHIN G

35C EA C H
10 FOR $325

100 FOR $3D.00

SPECIFY COLOR :
RED. BLACK. WHI TE,
GREEN, YELLOW.

:~::'WITCH~
4 A MPS @ 125 VAC
KEY REMOVES BOTH ,
POSITI ONS

$3.SO EA , .

tl LIGHTED
PUSH BUTTON

RED LIGHTED 120 VAC
10 AM P. S P S.T.

"POWER" PRINTED ON
FACE. MOUNTS IN
718" SQUARE HOLE . .

$1 .50 EA 10 FOR $13.50

THIS UNIT CONSI STS OF A 12 VOLT 2 AMP
TRAN SFORMER. 1 AMP CIRCU IT BREAKER .
4 PRONG CINCH JONES SOCK ET AND A 3
"" RE A.C. CORD ALL MOUNTED IN AN
ATTRAC TIVE 4'h" x 5"..,"x 3" CHA SSIS BO X.
GOOD FOR PARTS OR A NICE START FOR

D.C. POWER SUPPLY, $8 .50 PE R UN IT

ALL ARE .156" SPACING

fJ CRYSTALSIT CASE STYL E HC33 /U

COLORBURST
2 MHZ 3579.545 KC

$3.50 EA CH $1.00 EACH

22/44 GOLD
PC. STYLE $2 .00 EACH

10 FOR $18.00

1 2 VOLT A.C. POWER UNIT

SOLDERING
IRON STAND

15 PIN GOLD
SOLDER EYELET $1 .75 EACH

SPRING STEEL IRON HOLDER
ON WEIGHTED BASE

$5.00 EACH

EDGE
CONNECTORS

~~

28/56 GOLD
28/56 GOLD PLATEDCONTACTS
.156 CONTACT SPACING
$2.50 EACH 10 FOR $22.00

50/100 GOLD
STANDARDS·100 CONNECTOR.

, .125" SPACING. GOLD PLATED
P.C. MOUNT.
$3.75 EACH

15/30 GOLD
SOLDER EYELET $2 ,00 EACH

18/36 GOLD
SOLDER EYELET $2 .00 EACH

22/44 TIN
P.C. STYLE: NO MOUNTING EARS.

$l.SO EACH 10 FOR $14.00

METAL OXIDE~
VARISTOR

G.E. If V82ZA 12
50 VOLTS, NOMINAL D.C.
VOLTA GE. 5/8 " DIAMETER. ~)

2 FOR $1.5 0 "

T1 -3/4 SIZE
WITH

WIRE LEADS

NEON INDICATO'RRATED
120 V 1/3 W. MOUNT S IN
5/ 16" HOLE . . . RED LENS.

75C EACH
10 FOR $7.00

100 FOR $65.00

T1SIZE~
WITH WIRE LEADS
3106 VOLTS 2 ter $1.00

Rated: 55ma @ 5 VOLTS

6 to 12 VOLTS 210' $1.00
Rated ; 55ma @ 8 VOLTS

121024VOLTS 210, 51.00
Rated : 45ma @ 14 VOLTS

.163" DIA. (4.14mm)

3106 VOL TS 2 tcr $1.00
Rated 45ma @ 6 VOLTS

610 12 VOLTS 2 Icr 51.00
Rated: 55ma @ 8 VOLTS

121024 VOLTS 210' $1.00
Rated: 45ma @ 14 VOLTS

NEON W/ RESISTOR

4S =- OPE~:iibTN
7 fo, $1.00 FROM 120 VOLT

'LIGHTS
GRAIN OF WHEAT
T1 SIZE c=.

.125" DIA. (3.15mm)

3 to 6 VOLTS 3 tor $1.00
Rated : 55ma @ 5 VOLT$

610 12 VOLTS 3 tor $1.00
Bated: 55ma @.l8 VOLTS

12 102 4 VOLTS 3 tcr 51.00
Rated: 45ma @ 14 VOLTS

120V INDICATOR
~:01J ''''''AU;;;

SLlD~'~O;S
100K linear tape

2" LONG
1 5/8" TRAV EL 75C EACH

500K linear taper
271 8" LONG
1 3/4 " TRAVEL 75C EACH

DUAL 100K aud io taper
31 /2" LONG
2 1/2 " TRAVEL. $l .SO EACH

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC '

S,P.D.T. S'P 'D.T' j S.P.D.T. ~'
(on-on) (on-on) (on-off-on)

p c , STYLE. ~~~~~:At~G SOLDER LUG
NO N-THREADE~ $1.00 EACH TERMINALS
BU SHING 1(1 " 10 FOR $900 $1.00 EAC H

;~CF~~C$~ 00 ".~'1 100 FOR $80 ~~?~R$~~OO

S.P.D.T , S'P'D'T'. 0 PDT 6(on-off-on) (on-en) (on~o~)'
P c. LUGS.

NON-THREADE~ THREADED . SOLDER LUG
BU SHING BUSHING!:::, TERMINALS
PC STYLE I~::; $1.00 EACH -~ ~ $2.00 EACH
15C EACH . 10 FOR $900 10 FOR $1900
10 FOR $700 100 FOR $80 00 100 FOR $180 00

CLAMPS TO FIT CAPACITORS soc••.

METER
0 - 15 V,D.C,

~
TH IS 2-114"

.'hj!, ~~~~~~E~ETER
. .; 0-15 VDC. .... ..

$4.50 EACH

MIKE
CONNECTOR

.~
5 CONDUCTOR IN-LINE PLUG
AND CHASS IS MOUNT JACK. t-----------I
TWIST LO CK STYLE. SAME AS
SWITCHCR AFT 12CL5M .
52.50 PER SET

SUB-MINIATURE
oTYPE

CONNECTOR
G!iliil~

€t:. ::::::::::r2~
SOLOER TYPE SUB·MINIATURE

CONNECTORS USEDFOR
COMPUTER HOOK UPS.

0 8 -1 5 PLUG $2 .75
DB- 15 SDCK ET $4 .00
DB- 15 HOOD $1.50
DB -2 5 PLUG $2. 7 5
DB·2 5 SOCKET $3 .50
0 8 -25 HOOD $ 1. 25

"PARALLEL"
PRINTER

CONNECTOR
SOLDER STY L E~
36 PIN MALE
USED ON > •
;"~~~~LlL1s .
$5.50 EACH

"",~WlNIII\A~r",

, 3/ 16" )( 13/32" )( 7/1 6"
AROMA T • RSD-6V

$1 .50 EACH 10 FOR $13 50

RELAYS
MINIATURE

6 VDC RELAY
SUPER SMA LL
SPDT RELAY:
GOLD COBALT
CONTAC TS.

RATED 1 AMP AT 30 VDC:
HI GHL Y S ENS IT IV E. TTL
DIRECT DRIVE POSSIBLE,
OPERATES FROM 4 3 TO
6 V, COIL RES. 220 O HM.

4 PDT RELAY
• 14 pin style ,
• 3 amp co ntac ts
. 24 volt d c o r - - I

120 vo lt a c call iii
• Used bu t fu lly tested
$1 .70 EACH
specif y coi l vo ltage
LARGE QUANTITIES AVAILA BLE

ROlJ.RY l

SWITCi1 POLE . •
6 POSITION :, _-,'

1\0' DIA x l Y, ' HIGH

75" EACH 10 for $6.00

WILL HOLD P.C. BOARD OR
OTHER SMALL ITEMS AND'

ALLOW BOTH YOUR HANDS
FREEDOM TO WORK.

$6.50EACH

HELPING HAND

MUlJ1·
SWITCHES

3 STATION
NON-INTERLOCKING

•

3 · 2PDT SWITCHES.

EACH OPERATES ~----;,;,.---.....
INDEPENDENTLY.

H ', ' BETWEEN
MOUNTING CENTERS.

51.75 EACH

10AMP
TELEDYNE PIN 615-1

CONTROL. ~3·32 VDC._
LOAD: 10 AM P .........' .

140 VAC

$9 .50 EACH

5 STATION
INTERLOCKING

MADE BY ALPS. •
3 - 2PDTAND
2 - 6PDT
SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.

3V, 'BETWEEN
MOUNTING CENTERS.

52.SO EACH

5 STATION
\ NON-INTERLOCKING

SAME AS ABOVE. EXCEPT
EACH SWITCH OPERATES

INDEPENDENTLY
52.SO EACH

SOLIO STATE
RELAYS

2AMP ijitW..... .....
MOTOROLA

oM P 120D2
RATED.

CONTROL-3.6· 6VDC
LOAD-1 20VAC 2 AMPS

T.T.L. COMPATIBLE.
SIZE: Il lf l" x ~ x I" HIGH

$3 .50 EACH 10 FOR $32.00

LINE CORDS
::== ~

TWO WIRE
6' 16ga TWO WIRE

3 FO R $1.00

THREE WIRE
18 INCH 18ga THR EE WIRE

2 tc r $1.00

8 FOOT 18ga THREE WIRE

52.00 EACH

THI S SUPP LY WAS USED TO POWER
A N 8 TRACK /CA SSETTE UNIT . IT

WILL SUPPLY APPROX. 18 VDC AND
INC LUDES A SMAL L PRE-AMP TO
BO OST SIGNAL LEVEL.
RCA PLUGS FOR LI NE IN/OUT.

54.50 EACH

51.00
EACH

59.50 EACH

5 tor $1 .00
4 for $1.00
8 lor $1.00
4 lor $1.00
.. fo r $1.00
.. tor $1.00

SOLID STATE
RELAY

2K 10TURN
MULTI-T URN POT

. SPECTRa L
«'~ 'l:M0 0 534-7161

'fIb7 55.00 EACH

CONTROL:
3-32VDC

LOAD: 10 AMP
140 VAC

2N706
2N2222A
PN2222
2N2904
2N2905
2N2907

2 CHANNEL LIGHT ORGAN
EASILY HO OKS INTO STERE O SP EAK ERS
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWO SEPARATE 110 VAC
OUTPUTS FOR HIGH AND LO W FREQUENCY
AUDIO SIGNA LS. USE TWO ORGANS FOR
STEREO •. .

56. 50 PER UNIT

COLOR LI GHT STRING AVAILA BLE $1 .75 EA

TRANSISTORS

CONTAIN S 5 SINGLE-POLE
NORMA LLY OPEN SWITC HES.

MEASURES 3 314"" LONG

, 6 KEY
~ $1.25I EACH

CONTAIN S 6 SINGLE-POLE
NORMALL Y OPEN SWITCHES.

MEASURE S 4 1/4" LONG .

POWER SUPPLY WI PRE-AMP

DC WALL
TRANSFORMER
~ ALL ARE 115 VACQ PLUQ IN

4 VDC at 70 MA $2.50
9 VDC al 225 MA $3.00
16.5 VAC al 10 VA $3.50
17 VAC al 500 MA $4.00

:~:~!16~~PPLY
FUl lY ff!

ADJUSTABLE~1."t·.! .
5 voe AT . • ~ ... ::;-
3 AMPS.

51a SO EACH •

TRANSFORMERS
120voll ~

prim.'I'" ~

5.6 VOLTS . t 750 MA $3.00
6 VOLTS .I 150 MA $1.25
16.5 V. al 3 AMPS $6.50
18 V at 650 MA $3.50
18 VOLTS al l AMP $4.50
18 V.C.T. a' 2 AMP $5.50
24 VOLTS at 250 MA $2.50
24 VCT at 1 AMP $4.50
42 V.C.T. at 1.2 AMP $4.50
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20" Aluminum Dish

Up to 40dB Gain

$7495*Low Priced

The latest advance
in microwave

technology with a
SNOW-FREE

PICTURE.

CIRCLE 8 ON FREE INFORMATION CARD

ORDER TODAYI VISA, MASTERCARD & COD accepted for
phone orders. Please add $3.00 for UPS ground. Satistac
tion guaranteed. Call or write for your FREE CATALOGI

TECHNICAL ELECTRONICS
Dept. M P.O. Box 2361

Woburn, MA 01888 (617) 935-1717

Varible from 1.9 to 2.5 GHz

TECHNICAL ELECTRONICS
YOUR SUPPLY SOURCE WITH
ASSORTMENTS LIKE THESE:

LED ASSORTMENT 25 LEOSataprice everyone
can afford! Red. Green. Yellow,Amber in all shapes
andsizes.
StockNo. 10-1501 $2.95pkg.

SWITCH ASSORTMENT 8 general purpose
toggleswitches. Includes single, double, and three pole
switches from top manufacturers suchasCutler-Hammer
and others!
StockNo. 12-2230 $6.95pkg.

FOOT ASSORTMENT Plastic, rubber, snap-tit,
felt bottom, stud mount, you name it-it's in this
assortment ofapprox. 100 feet.
StockNo. 49-2398 $2.95pkg.
SLIDE SWITCH ASSORTMENT Includes
SPOT and OPOT slides. 10pieces per package.
StockNo. 12·1400 $1.50pkg.
ODDS-N-ENDS BARGAIN BOX 5 pound
Random assortment of goad quality components and
parts. Includes items such ascapacitors, diodes. matars,
transformers. printed circuit boards. and much
much mare!
StockNo.49-3041 $10.00pkg.
TERMINAL STRIP ASSORTMENT Half pound
ofapprox. 100 pieces. Random assortment ofsizes and
lengths.
Stock No.49-2400 $2.95pkg.

20" Fiberglass Dish

Up to 55dB Gain

Special $9895
*

'Includeo Shipping and Handling

~
Available thru Mail and Phone Orders Only
Send Cashiers Check or MoneyOrder to:

(P-.onaI Chec::Q. allow 2-5 weokI b dNr)

HIGH QUALITY ¥C 55dB GAIN

MICROWAVE
TV SYSTEM

Two Models to
choose from.

Both Models Include:
• 20" 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

HOW l 4 for ' 1.00
POPULAR

MISCELLANEOUS PARTS
IN400 1 DIoIH.

15 lor , .. • . . .. . .S1.00
100101'" • • •• • • •• ••• 5.00

%w 10K Thumbwheel pots
1· 12 39

13 · Up , ,.. .2Q
TOfOidI · T30-12 •• . . . .. .4e

2O.Up •. . .••• . •• • ,25
TOI'OidI ·T3 1·2 , • • . , . .38

2O. Up . .25

• T5 OHM CHASSIS
MOUNT CONNECTOR

F..1 F.m. 1econnector. Ru r
ch . ..I, mount wit h nut.
Males wll h male " F" con n.c:·
l or• .

POPULAR IC',
TOP QUALJTY
NO SECONDS

..r~:'4;;
CABL E TV

Mi dba nd Converter
BRAND NfW PRODUCTION AU. · UNIT

TAKES THE ' HIDDE N CHANNELS ' ON
MIOUNO "' NO MOVf ' THEW TO

CHANN ELS 1 -13 . IW ITCH SE LfCTS
' NORM"'L ' Olt · MI O....HO·. J UST PUT

IN L INE WIT H YOUII: CAl LE "'NO
S WITCH lACK a 'OftTH. 115VAC WITH
OUTlET ,Oft YOU,. T.... ONLY TWO

CONNECTION S IN • OUT. OVE""' LL
S IZE IS , x 4·5/ 1 x 2 · HIGH

mo, ..sc-"'" ,., 1t ·u,"

"".- Zw.It Al./dk)~Amp $1.41 ,...
"".-., Low ...oItage Audio Amp "'. 1.11

""..... PhaH locJl ed Loop 1.41 ...U.,,,.. "'IcIeooAmp ... .ee....,,"" ...kMloOiele<:tor 2.21 ,.......,,"" VIOao rlAmp 2." ,.ss
"""300 Vlaeo If Amp ' .711 1.11

"""362 "'k*l ll Amp AGe 2.. 2"
ec-use Audio II Amp ,... ....
MC-131.4P R.F.M ocNltIior 3.19 2."
...." .... 0u . 1Comp. Op Amp ... ...
...." ..... a.1enc::ed M~.lor ' .71 '.3'
LM·l 8a1 vIdeo Modu.. lor 2.71 ....

UMfAlI flIlT..... AlsutATOU
""."", 5 Volt PoIl IIYa"'oIl Reg. 1.11 ...
"".".. a Vo!l ~u.... Volt. Reg 1.111 ...
L""'812 1Z VoItPo.ltr.o. ...oIL~ 1.19 ...
UM I 15 1 5't'04t~tlve voIt.~. 1.11 ...
lJo4.1111 18 Voll Poelt Ml voIt. Reg 1.'1 ...
LM·7124 24 "'011PoIlt.......olt. Reg . 1.'1 ...

UNITECH MODEL OUP17
TELEPHONE

ThIs handsome contempor. ry
lelephon e Is Touch·loM .
maki ng It IdMI tOl' Mel or
Sprlnl Ml'Vlce, 01'banklllO by
phone. Deluxe two piece de
Ilgn . Uows lor w.1I 01'desk
moon!. Al50 on-otf ringer
switch. Almond In color.

HOW -29.95 ...

PROJECT
BOXES

Wood"""
This bOx I, 1 1 ~ "W · 4y,," H·
8Y, " 0 with • remo ....bl .
. Iumlnum U'l hapecl chan ls
11"W· 3 y,,"H • 8" 0 Inl lde .

' 12.50 .
4 Of more 110.95 ...

oi5 MHl
Output

4~IAMONDBACK

iELECTRON ICS COMPANY
PO BOX 12095 Dept 102

. SARASOTA. FLA. 33578
Phone Orders (8 13) 953 -2829
CONTINENTAL US ADD -1.60 FOR THE FIRST LB~
ANO 50 t FOR EACH ADDITIONAL LB.
WEST COAST AOO -1.80 FOR THE FIRST POUND a
SOt FOR [ ACH ADDITIONAL POUN D.
COO, IWl 01/0£1/ 17 IIINIIiVII, CI/£OITCAI/IJS I/S 1/111.

~ ELECTRONIC BARGAINS""
IF YOU 'RE NOT ON OUR MAILING LIST, yOU' RE MISSING OUT
STANDING BUYS ON THEFINEST IN ELECTRON IC PARTS FOR
THE BUILDER, IN e yEARS OVER 250,000 HOBBYISTS HAVE
DISCOVERED WHERE TO FINO USEFUL, UNIQUE OR DOWNRIGHT
STRANGE ELECTRONICS AT GIVEAWAy PRICES
WHY NOT SEN D FOR OUR CATALOG TODAY-- - IT'S FREE!!

UHF TUNERS

AC UNECORDS

'. '0.' ;:j' .~-.".
\: ",,~ ._ :.. _~ ..

18 g.u~ wire \{ ~
8 tt, k)ng c.ble

Pfnlr1pped . nd lInMd . ndl
for ••sy Inst.II.UOtl.

49C... NE-5M "- Pl~"~t llOW ln lt ock. S5.75 ...
3ge ... or 13.50 NCh wll h~ S50,00 pun:;nu. of eche r par1 •.

Click Sto p Oetent Tun e
mocleL Excel lent tOl' ,.p lac ...
ment us. Of .xperlment.1
won: buildi ng UHF r.cel....rs
101'ham or TV.

WHILE THEY LAST

' 3.95 ...
10Of~ 13.25 ..,

Now Buk In Stock l

MITSUMI ~
UHF

VARACTOR '
TUNERS

75 Obm IlIpld - 45 MHz Outpvt
FOI'Channals 1" . 83

iliA' l OW NIC( '16.95 ...
AIlIMltl' .... brand new.

cau '01 OIlU Ufy 1'rlce

ZNee03~"'''''' -tlNI .... 11.•

POPULAR
MICROWAVE

PARTS
MRf -eo1 •• • • • • • • • • • • • .U.3liI

I ·Up .. . . . • .. . .. • • . " . 1.Vf5
MRF""' ••• , . .. .. . , •• .•• ).48

I· Up • . .•. .•••• .. .••••• " ,Z
MBO-l0 1• • • •• • •• • • • • • • • . • ..5&
CHIPCAI'S-.OOlmld . • • •• • .50

Z&- Up •••• • • • • • • , ••• •• • .30

$34.95 _

CIRCLE 95 ON FREE INFORMATION CARD

@D ,;"%...M;"ClI~ ~_
43pI .384 ... 12OOpf. ._ ...

11Opf .3k ... 3OOOpI. 1.3l1...
Cd lor a-.My~

Ammonium Persu lfate
ETCHAHT '::195
' AST a E"'SY TO U S(
JU ST AOO WATER a ETCH LB
TVItNS n UE WHEN FULL0' COPPEIt I Ll!I .. ...KES

2 GALLONS H- 2240 L':'/ 17$O

With SChem.tk;

SPECIAL PRICEI
*94.00 ...

BU¥@Wf

Now S.ck In Stockl
SAlIYO UHF VARACTOR TUNERS
T5Ohl! Input - 45 MHz Output

For Channels 14 - 83

..=.(W} '~c25
All unl tl Ir. brand newfrom Sl nyo

Cd '01 ONnflfy Prlce Ac.eG 12· Up

LM3 8 4 JttIIti,
5W AUDIO AMP~\'

~~~~~;H' 3"P'9NDI¢
A.v-34 db
VUe - 2:8v t'C. MAJl.

STOCK UP NOW !
DATA S HEET 25 '

NEW 1984 I Special Purchase
B&K AUTOIMANUAL MV-Zl09

MRUALTNIGMIETNGER ' - ."" ~~.:::..
10- Up :!ie• .

SNOOPER
AMPLIF I ER

wawlE " AN t NTf ltCOM, BUG-
GING e e vICE• • ~A SYSTEM ALL

ON A 3 ·IIZ X 101/4" PC 8OAItO I

RUNS ON 9 v, HAS I' SN IUUN AUDIO AMP
rc• • .n. S PEAKE It. PLiJS AN ELECTItET

" ICII:OPHOH( ' 3 / . " OIA x l I Z" LONG

C 126 0
400 V
12 AMP

SCR
TO ' ZZO CASE

99¢
10/$9

HEAOLIGHT
SWITCH

39~
..... " IN£ e- u ee
QU"'LITY ) ~SITI N (OI'"I'"-P...II:K
LI GHT! S WITCHU ."E ' ''£ '''T 'Olt
LOTI CW H£ .......'I' OUT'I' "'~PI. IC"' 

TIONS . TH£I[ SfLL ' OR '5 t 5
AT YOU" AVTO ~A I'tTl ' TO" E

~oY:L
MOOULAQ

PHONE .lACK
n"'NO"'''O ~HOMf

"''''Clit H"' S , .
COLOft CODlO
LlAOS WIT H
tNOl LUll .

NEW S P RAGUf ItOWE RLYTIC
ONLY 3 -1 /4 x 1· 3 / .

1421 T PtIPLE 3-N OR 12.(.

~:~~~1~~:~;:/~N:~~
14 &14 !)U"' L-D H 15 e
14L&16 QUAD fXC L-OR lO(
14 LIt' 4 . IT 81MAltY CTII:I
14.1 RATf MULTlIt LIER I2.'

14141 .cg;C~~~I:"'L 15~....~~~;~i:.~~~.r.;:~F~~~~~~"III••!!.~~!!1!!1
14LI 15~U L; I~~(~(" 15<-
14LSII' 4 I tT I 'NARY CTIt I
14 LS" 4 • err S HIP'T 11:(0. 15
11101 . 3 DU"' L LINE !tCv" 15'

PRIME STOCK. I

SGOfmoN -2.25 ••.

HOW AVAILABLE
NEW TUNEABLE DELUXE MO DEL CVU·1000

DUALITY
POWER TRANSFORMERS
24V CT . 400 mAo

' 3.19... 10 • • • '2.75 ...

SONY
SURPLUS UHF-VHF
VARACTOR TUNERS

The.. tuners ree..!Yflall chan
M il 2-83, plul midband cab l.
channals and .r. pettect fOf
horne-brew TV clrc uitl etc.
Outpu t Freq. 45 MHI:. HOC*.up
da t. Included . N. I\'MI Br. nd,....

\X:f-""""
T5OHM UHF YAGI ANTENNAS

0PT10IW.W_'"
UHF Anl,nna.......

1&db Gilin
NF · Udb

'39.95 ...

(/)
o
Zoa::
f
()
W
...J
Wo
o«a::
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r(iim~tJ lJ the first name in Counters!

w=-
I CT·90 -.d.l~.~ SI29.~

CT-90Kn.90IUJpl.rU....
rMty 109.95
AC·) AC adapter 3.95
1"1 Htcad PK t ...lie
Map!.tfiCtt.TJtf 12 95
OV· I.M)CI'Oo~r()wf.

UIM buc . ' .9.5
EIt, m a! LImebuc inpul 1. 9.5

lbe CT-9O is the most versatile, feature packed counter available for less
than$300.00! Advanced desian features include; three selectable gate times,
nine digits, gate indicato< anda unique display bold function which holds the
displayed count after the inputsianal isremoved A1so,a lOmHzTCXO time
bue is used which enables easy zero beat calibratioo checks against WWV.
Optionally; an internal niead battery pack,.xt.rnal tim. baseinput andMicro
power high stability crystal oven tim. bas. are available. The CT-90,
performance you can count on!

Range:
Sensitivity:

Resolution:

Display:
Tim. base:

Power:

20 Hz to 600 MHz
Less than 10 MV to 150 MHz
Less than 50 MV to 500 MHz
0.1 Hz (10 MHz range )
1.0 Hz (60 MHz range)
10.0 Hz (600 MHz rang.)
9 digits 0.4" LED
Standard-IO.000 MHz, 1.0 ppm 2O-4O·C.
Optional Micro-pow.r ov.n-O.I ppm 20-40 ' C
8-15 VAC @ 250 ma

7 DIGITS 525.MHz

Display:
Tim. base:
Power.

84 .95
3.95

12.95

$99 .95

PRICES:
CT-70 wired,I year warranty
CT-70 Ki~ 90 day p.rts war
ranty
AC-I AC adapter
BP-I Nicad pack + AC
adapter!charger

lbe CT-70 b~aks the price barrier on lab quality frequency counters.
Deluxe f••t....;. such as; three frequency rang.s - each with ~amplific.tioD,

dual selectable gate times, andgat. activity indication make measurements •
sn.p. The wide f~u.ncy r.ng. en.bles you to accurately measure sianaIs
from .udiothru UHF with 1.0 ppm accuracy - th.~s .OOOI%! lbe CT-70 is
the answ.r to all your measurement needs, in the field, lab or ham shack.

SPECIFICATIONS;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MY to 150 MHz

Less than 150 MY to 500 MHz
Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 2Q-40'C
12 VAC @ 250 ma

$79 95 .
WIRED7 DIGITS 500 MHz

Displ . y:
Tim. base:
Power:

SPECIFICATIONS;
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MY
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4 " LED
2.0 ppm 20-40' C
5 VDC @ 200 ma

Here ' s • handy, g.neral purpose counter that provides most counter
functions .t an unbelievable price. Tbe MINI-IOO doesn' t have the full

frequency rang. or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't bebeat! Accurate measurements
can be made from I MHz all theway up to500 MHz with .xcell.nt sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the niead pack option andtheMINI-I00 mak.s an ideal addition
to your tool box for " in-the- fi.ld" frequency checks and repairs, .

~
MINI-I00 wired, I year
warranty $79 .95
AC-Z Ac adapte r for MINI-
100 3.95
BP-Z Nic ad pack andAC
adapter! charg.r 12.95

DIGITAL MULTIMETER $99 ~IRED

29.95

$159 .95

119.95
14.95

10 M.gohms, DC/AC volts
O.l\{, buic DC volts
4'C cells

PRICES;
CT-50 wired,I y.arwarranty
CT-50 Kit, 90 day parts
warranty
RA·l, receiver adapter kit
RA-I wired and pre-program
med (send copy of receiver
scbematic)

SPECIFICATIONS;
DC!AC volts: lOOuV to I KY, 5 ranges
DC/AC
curren t 0.1 uA to 2.0 Am ps, 5 rang.s
Resistance: 0.1 ohms to 20 M.gohIns, 6 ranges
Input
impedance:
Accuracy:
Power:

$159~IRED

The DM~700 offers professional quality performance at a hob byist price.
Features include; 26 different ranees and 5 functions , all arranged in a
convenient , easy to use format. Measurements are displayed on a large 3~

disit. ~ inch LED readout with automatic decimal placement. automatic
po lar ity. overr ange ind ication and c veeloed protection up to 1250 volt s on all
ranges, rnakingit virtually goof-proof The OM-700 looks great, a handsom e,
jet black, rugged ASS case with conv enient retr actable tilt bail makes it an
ideal addition to any shop .

79.95
3.95

19.95
2.95

$99.95

Display:
Tim. base:
Power:

SPECIFICATIONS;
Range: 20 Hz to 600 MHz lbe CT-50 is a v.rsatil.lab bench counter that will measure upto600 MHz
Sensitivity: Less than 25 mv to 150 MH z with 8 digit precision, And, on. of its best f• • tures is the Receive Frequency

Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into • digital readout for any receiver, Th e

:~0H~~~~~~g.») adapte r is easily programmed for any rece iver anda simple connection to the
8 digits 0.4" LED ang. rece iver' s VF O is an that is required for use. Adding thereceiver adapter in no
2.0 ppm 20-40 'C w.y limits the operation of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or off. Tbe CT-50 , a counter that can work double-duty!

8 DIGITS 600 MHz

~
DM-700~ I yearwarramy
DM-700 Kit, 90 day parts
warranty
AC- I, AC adaptor
BP-3, Nicad pack +AC
adapter! charger
MP-I , Probe kit

I ~"I'Il' ;1I1 ;11 1;11 '"' I I'' ' i '..S ." .•'.. --=- A':Il., II K \1 , Sol" lo" ,on guo.on,..d ••am ,no 10' I 0 d~y , ,I no' p' . o..d
.11 . . . . ... .. ~. ~. • ~ . " •• • e..:::t=I ~~ uHl,I'n In 0" 9 '''01 ' 0 11'1 10' , . hHlCi Add ~ " for , h 'PP "9 .

. PII ONt: ORI) (;RS ,n"" ' o "c . to o "' o " ,m,,,m of \ I Q O~.""a, ,,ddl 50'~ CO O add
2575 BAIRD RD,. PEN FIELD, NY 14526 CA I. I. 7 i 6-5l<6-j950 17 O ,d." und. , 1 10 od d l l SO NY,."d.nh. o dd 1". 10.

AUDIO SCALER

For high resolution audio measurements. multiplie s
UP in frequency,

• G rea for PL tones
• Multiplies by 10 or 100
• 0.0 1 Hz ~solution!

$2995 Kit $39 95 Wi~

ACCESSORIES
Telescopic whip antenna - BNC plug $ 7.95
High impedan ce probe, light loadi ng , 15.95
Low pass probe, for audio measurements 15.95
Direct probe, g.neral purpose usag. . . . . . . . . . . . . . . . . . . . . . . . . . . 12.95
Tilt bail, for CT 70, 90, MINl-lOO . . . . . . . . 3.95
Color burs t calibratioo unit, calib rates counter

against colo r TV signal, .. . . . . .. . . . . . . . . . . . . • . . . . . 14.95

COUNTER PREAMP

For rneasurtn g extremely weak signals fro m 10 to 1,000
MH z. Small size, pow ered by plug tr ansformer-included.

• FI.t 25 db gain
• BNC Connectors
• Great for anifflDg RF with pick-up loop

$34 95 Kit $44 95 Wired

o
mo
ms::
CD
m
:Il
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Panasonic TSW Series
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74LS92 .54 74LS363 1.30
74LS93 .54 74LS364 UO
74LS95 .74 74LS365 .48
74LSlIlS .88 74LS388 .48
74LS107 .38 74LS367 .44
74LS10li .38 74LS388 .44
74LSl12 .38 74LS373 1.35
74LSl13 .38 74LS374 1.35
74LSl14 .38 74LS3n 1.35
74LS122 .44 74LS378 1.13
74LS123 .78 74LS379 1.30
74LS124 2.85 74LS385 1.85
74LS125 .48 74LS386 .44
74LS126 .48 74LS390 1.15
74LS132 .58 74LS393 1.15
74LS133 .58 74LS395 1.15
74LS136 .38 74LS399 1.45
74LS137 .98 74LS424 2.90
74LS138 .54 74LS447 .38
74LS139 .54 74LS490 UO
74LS145 1.15 74LS624 3.95
74LS147 2.45 74LS640 2.15
74LSl48 1.30 74LS645 2.15
74LS151 .54 74LS868 1.65
74LS153 .54 74LS889 1.85
74LSl54 1.85 74LS870 1.45
74LS155 .68 74LS874 9.60
74LSl58 .88 74LS882 3.15
74LS157 .64 74LS883 3.15
74LSl58 .58 74LS664 3.15
74LS160 .68 74LS885 3.15
74LS161 .64 74LS688 2.35
74LS162 .68 74LS889 3.15
74LS183 .84 74LS783 23.95
74LS164 .68 81LS95 1.45
74LS185 .94 81LSlIlS 1.45
74LS166 1.90 81LS97 1.45
74LS168 1.70 81LS88 1.45
74LS169 1.70 25LS2521 2.75
74LS170 1.45 25LS2589 4.20

6500
l MHZ

6502 •.. • •.• . .......••..•• . . • ..•.. . • . . 4.90
8504 • . . • • . •• . . • . . • .• • . . • . . . • . . • . .. • . . 6.90
8505 • . . • •. • •. .•• . • • • •..•• . • •.. ••. •. . • 8.90
8507 • • .. ••. • .. •. .• • • ••. . •. • • . . .. ••• . . 9.90
8520 • •• . ••. •.. •..• .. .. .... . • . . ... •• . . 4.30
6522 • • . . • .. •.. • •. • •.... . ...•..• . . .• . . 7.90
6532 •• . . • .. ••.• •. •. . . .. . • . . •.. ...••• . 9.90
6545 .. • . . • •.• .. • . . •. . • • . . .. . • . .. . . • • 21.50
6551 • •. . ••. • •.•.. • . . •.. . •. . . ....• • . . 10.85

2MHZ
65021. • . . • •.• • . • • . • • .• . . . . . .•. . . . . •• . • 8.90
65221. . •. • • .. . . . • .. • . . .•. • ..•... • . •• •. 9.90
65321. • • .. • .. . ..•.• ... • •. •.• . . .•. •• .. 10.95
65451. • ... •.. • ...•. •.. . . . . .. • • . . . . ... 26 .95
6551A .• •. ... .. ••.. .•.• ..• . . • . .• ... . . 10.95

3MHZ
65028 . . .. . • . • . . . . . • •. • • .. • . • •... .. • • 13.95

6800
88000 • • . . . . • . . • . . • . .• . . • . .• . . • • .• • . . 58.95
6800 .• . . . . . • . .. . . •..•.. • . . •. . • .• •. . .• 3.90
8802 .•• . . •. .. .• . .•. . • . . .. .•. .• .. •• • . . 7.90
8808 • • . . • . . . . . . .• . . • • . . • . . . . • . . • . . • . 12.90
6809E • .. •.. • . ....• . • • .. • . . . . •. .• . .. • 18.95
6809 • . . . • . • • . . . .• . . • • . . . .. . . • . . • . . . • 10.95
6810 • • . .• .. .•. .. •• .• • . .•.• •. •• ..• .. •. 2.90
8820 • • . •• . . . . • . .• • . • • . . . . • • . • .. • . . .. . 4.30
6821 • • . •• . . . . . . . • . . • • . ... •. . • •.• . . . . . 3.20
8828 . . • . . . . . • . . • . . .. .• .. • . .• • .• . . •• . 13.95
8840 .. •.. ... •. .•. .. . . • . . •..• . . ... . • . 11.95
8843 ... .. • •. •• . • . • . •. • •. • • . • •. .. . . •. 33.95
8844 .. .. . •. . • • • • •.. • . .• . . •.. . . • . ... • 24.95
8845 . • . . . •. . •. . • .. . .. •. . .. . .• . ..• . • . 13.95
8847 • • .. .• . .• .••.• . .. •.. • .• .. .•.• ••. 10.95
8850 3.20
6852 • . •. . . • . . • .. •. . . . .• . . • . . . • . . . . . • • 15.70
6860 . . .. . •. . • . • • . . . . . • .. •. • . • . • ...• . . 9.90
6862 • . . . • . . • . • . . • .• .• . . • . .. . . • . . •• . . 10.95
6875 • . . . • . . • . .• •. ... • . . • . .• • ..•. . ••. . 8.90
8880 • . . . • . . • . .• • .. . . • . . • . .•• . . . . • • . . . 2.20
6883 . . . . • . . . • . • • . . . . . . . . . . .• • . . . . .• . 21.95
68047 • . • . .. . . . . .. • . . • . . • . . . • . . . . . . . . 23.95
68488 18.95

6800 lMHZ
88800 •• . • •. .. . • . .•... •. . •. . . '.• •. • • •.. 9.95
68802 • .. • . . . . . . . . • . . . • . . • .• • . . . . • •. . 21.25
88BOSE . •• •. • . . . . . • . . .• .• . .• . . . . . • •. . 28.95
68809 • . . • .. • . • . . . . .. . . . • . . • . . . . .• . . . 28 .95
68810 . . . • . . • . . . . . .• . • • . • . . • • . . . .•• . .. 6.90
68821 . . . • .. • . •.. . ... •.. •. . • ..... . • . . . 6.90
68845 16.95
68850 .. •. . •. . • . . •. •••.. .. • •.. . . . •. .• • 5.90

8000
8035 . .• . . • • . • .. • . •. • . • . .. •.. ••. •.. •.. 5.90
8039 • .• • .. • .. . . •• . •. •. . •.•.. . . . •... • . 6.90
INS-8060 • . ... . . . •.. •••. . ..•. . .... . . .• 16.95
INS-8073 . .• . . •. . . . • • • . . •. •. .. • .. ... • 23.95
8080 .. •. • . • . • • . • • . • .•.. • . • . ..• . • . . . . . 3.90
8085 . . .••. • . . •.. •. •. • .• •. . . . . •. • •.. • • 5.90
8065 2 10.95
8066 . . • •..• . . . .• . .• . • .. . .•. . . • . • . . . • 26.95
8067 •• . . •• .. . .. . . : . . . • . .• . •• . . . . . .. . CALL
8068 . . • ... •.. . . • . .• •. . . • . • . .. • . .. .. . 38.95
8089 .. • • •. .. • . . •. . • • . . • . . • . . . • . •.. . . 68.95
8155 .. • . . . •. ...•... •. .. •.•... •• • •.• •. 6.90
8155-2 . • . .. .• .• .• • .... . • • . • •. . . . • • . . . . 7.90
8156 • . . •. .. •.•..• .. •. . . ..• •.. • •. • . . . . 6.90
8185 • .•• • .•• .•. • • . • • • .. • .• . . . • . . . . . . 28.95
8185-2 . . ••.. .. • . • .• . • . .. •. • . ..•.... . . 38.95
8741 •. . .• . . . . • . • . . . • . . . . . • . . .• .. • . . . 38.95
8748 • . • • . . • . . • . . . . . . . .• . . • . . . • . . • . . • 23 .95
8755 . . • • . . • . . • .• .. .. . . • . . • . .. . . . • . . • 23.95



8200
8202 23.85
8203 38 .85
8205 3.45
8212 1.75
8214 3.80
8216 1.70
8224 2.20
8226 1.75
8228 3.45
8237 18.85
8237-5 .. . • • • • ••. • • • . •• . •• . ..• • • •. • • •. 20.85
8238 4.45
8243 4.40
8250 • . .••. . ••• • •. ••.•• . • •. • •• • • .• • . •. 8.85
8251 4.45
8253 8.110
8253-5 7.110
8255 4.45
8255-5 • • . • • • • • . . • • .• • . • • . • • • • • . .• • • • • 5.20
8257 7.110
8257-5 8.110
8259 6.85
8259-5 .• .• • •• • ..• • .. . •.. . .. •.• • . • • • •• • 7.45
8271 38.85
8272 38.85
8275 28.85
8278 8.110
8279-5 8.00
8272 6.45
8283 . . .• • .• •• . • •.. . .• .. • .• •••• • •. .•. • 6.45
8284 5.45
8286 6.45
828 7 6.45
8288 24.00
8289 .. •.. •. .••.. . • • • . .• . • • . ..• . • . .. • 48.85

Z-80
2.5 Mhz

UG-Cpu • •. •. •• • ... •... ... .. •• • •• • • . • . 3.110
zaG-CTC • . ••.• . •.. . . . . .. . .. .• •• . •.•.•• 4.45
zaD-DART 8.85
zaD-DMA • • . . . • • . •• • . • • • • • . •• • • • .• • . . 13.85
Z8O-PIO 4.45
zaD-SIO/O •• •• . • ••• .• .••••• • •• • •••• ••• 15.85
Z8D-SI0f1 15.85
zaD-SIO/2 15.85
Z8D-SIO/9 ••• •• • • ••••• •• • • • • •. • • • • • ••• 15.85

4.0 Mhz
Z80A-CPU 4.80
Z80A-CTC • . • •. • .. •. • • . . . . .•... •. •. . . •• 4.110
Z80A-DART . . .• •.... . . .. . •• • .• • • . . .•. • 10.85
Z80A-DMA .• . • . •..••. •• . •• . . • • ••. ..• • 15.85
Z80A-PIO 4.8 0
Z80A-S IO/0 •••..• ..• .. ••• •.. •• . •• . . . •. 15.85
zaOA-SIOf1 15.85
Z80A-SIO/2 15.85
zaOA-SIO/9 .. • • .• . . . • . . . •. . . • • . •• .• . • . 15.85

6.0 Mhz
Z80B-CPU 12.85
Z80B-CTC •. • . •. • • . .•. ••• •..• . . .. ••• •. 12.85
Z80S-PIO 12.85
zaOS-DART 18.85

ZILOG
Z6132 33 .85
Z8671 .•. • . • .•. . •.•.• •.. .. • .. . •• •. .. . 38.95

DISC CONTROLLERS
1771 .. .. . • • . . • .•• . •. •. • • .•. . . .. ... • . 15.95
1781 • . ... ••• . .. . . . .• . .• . ••. • . • •. . • • • 23.95
1783 . • .. . • ...•. •.. .... . . .•.• . •• .• • •• 25 .85
1785 . . . . . • . • . • . . . • . . . . • • . . . • . . •. •• • • 48 .95
1787 48.85
2791 53.95
2783 53.95
2795 58.95
2787 58.95
5843 33 .95
8272 38 .85
UPD765 38 .85
MB8876 28.85
MB8877 33.85
1691 16.85
2143 17.85

UARTS
AY3-1014 .. . •.....• . .• . . . . • • .. .• . • .. .. : 6.80
AY5-1013 ..... • .... . . .. .. . •. . . . • • • .••• • 3.90
AY3-1015 . .. •..... . .. • ... .. . . . . • • . .•.• . 6.90
PT-1472 9.110
TR1602 . • •. • . • . . • . . . • • • . . • . . . •• .. . . • • . 3.90
2350 .. . ••. • •. ..•... •. •..•• •. •• • .. . •• . 8.110
2651 •. •... . . •..• ..... .. .•. . . • . ....• • • 8.80
TMS6011 .. . .. .... .. . .. ...• • . •. ••..•• • • 5.110
IM84 02 7.110
IM840 3 .. •. .. .... •. . .. •.. . . . . •. •..•• •. 8 .110
INS8 250 .• . • . .. .•• . ... • . . . .•. • • •.. ••. . 8.85

INTERFACE
6126 1.64
6T28 1.84
8T95 88
8T96 88
8T97 88
8198 88
DM8131 . . • . . ... . . . . . . • • . . . . . . • • • . . • • • . 2.110
DP8304 2.24
DS8835 • ••.. • . ..•• . .•.• ..•.. • • . . . . . • . . 1.84
DS8836 88

7805T .74 7805T .84
78MOse .34 7lI08T .84
7808 T .74 7812T .84
7812T .74 7815T .84
7815T .74 7824T .84
7824T .74 71105K 1.44
7805K 1.34 7812K 1.44
7812K 1.34 7815K 1.44
7815K 1.34 7824K 1.44
7824K 1.34 78105 .78
78105 .68 78112 .78
781 12 .88 78115 .78
78115 .88 LM323K 4.80
78H05K 8.110 UA78S40 1.110
78H12K 8.110

C,T - TO-220 K - TO-3 l _ TO-92

DIP SWITCHES
4 POSITION . :.. . .. .. .. .. .. .. .. .. .. .. .. . .84
5 POS ITION :.. .. . . . . • • • . • • • •• .89
6 POSITION • .. .. .. .. .. .. .. • .. .. .. .. .89
7 POSITION • .. .. .. • .. .. • .. • .. .. • .. • .84
8 POSITION •• .• • • • • • . • . • • . • • • • • . • • • .. • • .84

ICSOCKETS
1-88 100

8plnST .12 .10
14p1nST .14 .11
16 pin ST .16 .12
18 pin ST .18 .17
20 pin ST .28 .26
22 pIn ST .28 .26
24 pin ST .28 .26
28 pIn ST .39 .31
40plnST .48 .38
84 pin ST 4.20 COlli

ST - SO lDERTAll
8 pin WW .58 .48

14 pin WW .88 .51
16 pin WW .58 .57
18 pin WW .98 .88
20plnWW 1.04 .87
22 pin WW 1.34 1.23
24p1nWW 1.44 1.30
2a plnWW 1.64 1.44
40plnWW 1.94 1.75

WW - WIREWRAP
15 pin ZIF 6.70 COlli
24 pin ZIF 9.90 COlli
28 pin ZIF 8.85 COlli

Z1F - TEXTOOl (Zero Insertion Force)

CRYSTALS
32.758khz 1.110

1.0 mhz •• . • . • . • .. • . • • • • •.• • •• •. ••• •.• 4.P'l
1.8432 • •• . . • • • • • . • . ••• •• . •••• •. ..• . .• 4.110
2.0 3.90
2.087152 3.90
2.45 76 3.90
3.2788 • • . •• • . . • • • . •• • • . . • •• •. . • • •.. • 3.90
3.578535 3.110
4.0 3.90
5.0 .. . • ••.• • .•••• . .•••• . •• . . . . • •• •.• 3.110
5.0688 .• • • . • . . . • .• . •• • • . • . . . . . • • • . .• 3.90
5.185 3.110
5.7143 . •. . . .•.. ••••. •• •• .• . . . . •• • • • . • 3.90
6.0 3.90
6.144 •• • • .• •• . . . • • . . •• • • . • •.. . . • • . .• • 3.80
6.5536 • • • . • • . . • • . . • • • • • . • . • • . . • • . ••• 3.80
8.0 3.90

10.0 . . . . • • . . • • . • . • . . . • • . . . . • • • . • • • . • • . 3.110
10.738635 ..••.• • .• . . • • • . . . •• .• .• ••.• • • 3.80
14.31818 . . . • • • . . . • . . . . . .. • • • • • • . . • . • • • 3.80
15.0 • • .• . . . • • . • . . • . .• • • . . . . • • • . . • . .• • . 3.80
16.0 .• . • • .. • • . . . . • • . . . • . . . • . • • . .. . . .•• 3.90
17.430 . • •.. ••... . • .. • • • ... . ••• . . • •. • • • 3.90
18.0 3.110
16.432 3.80
20.0 • . • • •.• • . • . . • . . • . • . . . • • • • . . •• • . •• 3.90
22.1184 3.110
32.0 3.90

RESISTORS
14WAIT5. CAJIBONFILM ALL STANDAJlD VALUES

FROM 1 OHM 10 10MEGOHM
50 PCS : . • ••. . •. ...• • . • . . •. . . . • . . 1.25
100 PCS 2.00
1000 PCS.. • • • . • • • • • . . • • . . • • • . . • • . . . •• 15.00

APPLE ACCESSORIES
80 Column Card . . . . . . . . . . . . . . . . . . . . . . .. 129.95
16 K Card 42.50
Fan 38.95
Power Supply 84.95
RF Mod 24.95
JoyStick (Apple II) 29.95
Paddle s Apple 9.95
Z80 Card . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 129.95
SCRGSwitch-A-Siot . .. .. . .. .. . .. . . .. . 19.95
Paddle Adapple 24.95
Extend -A Slot. . . . . . . . . . . . . . . . . . . . . . . . . . . 19.95
Disk Drive 224.95
Controller Card 69.95

SSSD 18.85
SSDD 22.85
DSDD 27.85

PERISOFT
ACCESSORIES FORAPPLE II & lie
ALL WITH 1 YEAR WARRANTY BY

PRINTERLINK
CENTRONICS

PARALLEL INTERFACE
• Simple to use - No configuring required

• Use with any centronics printer - EPSON,
OKIDATA, etc .

• Includes Cab le & Manual

$58 00

MESSENGER
SERIAL INTERFACE

• Connects to any R8-232 seria l device
• 8 switch selectable drivers for printers,

te rminals and modems
• Includes Cable & Manual

$98 00

TIMELINK
REALTIMECLOCK

• Appl ications in file management, word
processing, communications, etc .

• Exclusive Alarm Clock feature
• Battery recharges automatically

$83 00

NEW BUFFERLINK
ADD-ON PRINTERBUFFER

• No more waiting for printed output
• Connects easily to any parallel interface

• Expandable from 16K to 64K

$13800 (16K)

The Flip serr-
The new Flip sertr has all the fine qualities of
the original Flip Sort™, with some added bene
fits . Along with a new design, capacity has in
creased 50%,.to hold 75 diskettes and the
price is more reasonable than ever. $19.95 ea.

The Flip Sort PlusTil

The Flip Sort PIUS™ adds new dimensions to
storage. Designed with similar elegant lines as
the original Flip Sort™ , in a transparent
smoked acrylic.The Flip Sort Plus™ has a stor
age capacity of over 100 diskettes and has all
the outstanding features you have come to ex
pect from the flip sort Family. 24.95 each

2100 De La Cruz Blvd.
Santa Clara, CA 95050
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Z-80 74LSOO
2.5 Mhz 8035 5.95 68000 59.95 74LSOO .24 74LS173 .69

2101 256.4 (450no) 1.95 Z80-CPU 3.95 8039 6.95 6800 3.95 74LSOl .25 74LS174 .55

5101 256.4 (450no) (emoo) 3.95 Z80-CTC 4.49 INS-8060 17.95 6802 7.95 74LS02 .25 74LS175 .55

2102-1 1024.1 (450no) .89 Z80-DART 10.95 INS-8073 24.95 6808 13.90 74LS03 .25 74LS181 2.15

2102L-4 1024.1 (450no) (LP) .99 Z80-DMA 14.95 8080 3.95 6809E 19.95 74LS04 .24 74LS189 8.95

2102L-2 1024.1 (250no) (LP) 1.49 Z80-P10 4.49 8085 5.95 6809 11.95 74LS05 .25 74LS190 .89

2111 256.4 (450no) 2.49 Z80-S10/0 16.95 8085A-2 11.95 6810 2.95 74LS08 .28 74LS191 .89

2112 256.4 (450no) 2.99 Z80-S10/l 16.95 8086 29.95 6820 4.35 74LS09 .29 74LS192 .79

2114 1024.4 (450no) 8/9.95 Z80-S10/2 16 .95 8087 CALL 6821 3.25 74LS10 .25 74LS193 .79

2114-25 1024.4 (250no) 8/10 .95 Z80 ·S10/9 16.95 8088 39.95 6828 14.95 74LSll .35 74LS194 .69

2114L·4 1024.4 (450no) (LP) 8/12 .95 4.0 Mhz 8089 89.95 6840 12.95 74LS12 .35 74LS195 .69

2114L-3 1024.4 (300no) (LP) 8/13 .45 8155 6.95 6843 34.95 74LS13 .45 74LS196 .79

2114L-2 1024.4 (200no) (LP) 8/13.95
Z80A-CPU 4.95 8155-2 7.95 6844 25.95 74LS14 .59 74LS197 .79

2147 4096.1 (55no) 4.95
Z80A-CTC 4.95 8156 6.95 6845 14.95 74LS15 .35 74LS221 .89

TMS4044-4 4096.1 (450no) 3.49
Z80A-DART 11.95 8185 29.95 6847 11.95 74LS20 .25 74LS240 .95

TMS4044-3 4096. 1 (300no) 3.99
Z80A-DMA 16.95 8185-2 39.95 6850 3.25 74LS21 .29 74LS241 .99

TMS4044-2 4096.1 (200no) 4.49
Z80A-P10 4.95 8741 39.95 6852 5.75 74LS22 .25 74LS242 .99

MK4118 1024.8 (250no) 9.95
Z80A -S10/0 16 .95 8748 24.95 6860 9.95 74LS26 .29 74LS243 .99

TMM2016-200 2048.8 (200no) 4.15
Z80A -S10/l 16 .95 8755 24.95 6862 11.95 74LS27 .29 74LS244 1.29

TMM2016-150 2048.8 (150no) 4.95
Z80A -SI0/2 16 .95 6875 6.95 74LS28 .35 74LS245 1.49
Z80A-SI0/9 16 .95

TMM2016-100 2048.8 (100no) 6.15 6.0 Mhz 8200
6880 2.25 74LS30 .25 74LS247 .75

HM6116-4 2048 • 8 (200no) (cmos) 4.75 6883 22.95 74LS32 .29 74LS248 .99

HM6116-3 2048.8 (150no) (c mos ) 4.95 Z80B·CPU 11.95 8202 24.95 68047 24.95 74LS33 .55 74LS249 .99

HM6116-2 2048.8 (120no) (cmos) 8.95 Z80B·CTC 13.95 8203 39.95 68488 19 .95 74LS37 .35 74LS251 .59

HM6116LP-4 2048 • 8 (200no) (emoo)(LP) 5.95 Z80B ·P10 13.95 8205 3.50
6800 - lMHZ 74LS38 .35 74LS253 .59

HM6116LP-3 2048 • 8 (150no) (emoo)(LP) 6.95 Z80B·DART 19 .95 8212 1.80 68BOO 10.95 74LS40 .25 74LS257 .59

HM6116LP-2 2048 • 8 (120no) (emoo)(LP) 10 .95 ZILOG 8214 3.85 68B02 22 .25 74LS42 .49 74LS258 .59

Z-6132 4096 • 8 (300no) (Oo'al) 34.95 8216 1.75 68B09E 29 .95 74LS47 .75 74LS259 2.75
Z6132 34.95 8224 2.25 68B09 29 .95 74LS48 .75 74LS260 .59

LP =Low Power Oltat =Ouasi·Statie Z8671 39 .95 8226 1.80 68Bl0 6.95 74LS49 .75 74LS266 .55
68B21 6.95 74LS51 .25 74LS273 1.498228 3.49

DYNAMIC RAMS 8237 19.95 68B45 19.95 74LS54 .29 74LS275 3.35

8237-5 21.95 68B50 5.95 74LS55 .29 74LS279 .49

TMS4027 4096.1 (250nl) 32 .768 khz 1.95 8238 4.49 68BOO =2 MHZ 74LS63 1.25 74LS280 1.98

UPD411 4096 x 1 (300nl) 1.0 mhz 4.95 8243 4.45 74 LS73 .39 74LS283 .69

MM5280 4096.1 (300no) 1.8432 4.95 8250 10.95 74LS74 .35 74LS290 .89

MK4108 8192.1 (200nl) 2.0 3.95 8251 4.49 6500
74LS75 .39 74LS293 .89

MM5298 8192 x 1 (250no) 2.097152 3.95 8253 6.95 74LS76 .39 74LS295 .99

4116·300 16384.1 (300no) 2.4576 3.95 8253-5 7.95 1 MHZ 74LS78 .49 74LS298 .89

4116·250 16384.1 (250nl) 3.2768 3.95 8255 4.49 6502 4.95 74LS83 .60 74LS299 1.75

4116-200 16384.1 (200no) 3.579535 3.95 8255-5 5.25 6504 6.95 74LS85 .69 74LS323 3.50

4116·150 16384 . 1 (150no) 4.0 3.95 8257 7.95 6505 8.95 74LS86 .39 74LS324 1.75

41 16-120 16384 ".1 (120no) 5.0 3.95 8257-5 8.95 650 7 9.95 74LS90 .55 74LS352 1.29

2118 16384.1 (150no) (5v) 5.0688 3.95 8259 6.90 6520 4.35 74LS91 .89 74LS353 1.29

4164-200 65536.1 (200no) (5v) 5.185 3.95 8259-5 7.50 6522 7.95 74LS92 .55 74LS363 1.35

4164-150 65536 x 1 (150nl) (5v) 5.7143 3.95 8271 39.95 6532 9.95 74LS93 .55 74LS364 1.95
6.0 3.95 8272 39.95 6545 22 .50 74LS95 .75 74LS365 .49

5V =lingle 5 volt lupply 6.144 3.95 8275 29.95 6551 11.85 74LS96 .89 74LS366 .49
6.5536 3.95 8279 8.95 2 MHZ 74LS107 .39 74LS367 .45

EPROMS
8.0 3.95 1279 -5 10.00 6502A 6.95 74LS109 .39 74LS368 .45

10 .0 3.95 8282 6.50 6522A 9.95 74LSl12 .39 74LS373 1.39

1702 256 x 8 (luo) 10.738635 3.95 8283 6.50 6532A 11.95 74LSl13 .39 74LS374 1.39

2708 1024 x 8 (450nl) 14.31818 3.95 8284 5.50 6545A 27 .95 74LSl14 .39 74LS377 1.39

2758 1024.8 (450nl) (5v) 15.0 3.95 8286 6.50 6551A 11.95 74LS122 .45 74LS378 1.18

2716 2048 x 8 (450nl) (5v) 16.0 3.95 8287 6.50 3 MHZ 74LS123 .79 74LS379 1.35

2716-1 2048 x 8 (350nl) (5v) 17 .430 3.95 8288 25.00 65029 14.95 74LS124 2.90 74LS385 1.90

TMS2516 2048 x 8 (450no) (5v) 18.0 3.95 8289 49.95 74LS125 .49 74LS386 .45

TMS2716 2048 x 8 (450nl) 18.432 3.95 74LS126 .49 74LS390 1.19

TMS2532 4096 x 8 (450nl) (5v) 20 .0 3.95 UARTS 74LS132 .59 74LS393 1.19

2732" 4096 x 8 (450no) (5v) 22.1184 3.95 DISC AY3-1014 6.95 74LS133 .59 74LS395 1.19

2732-250 4096 x 8 (250nl ) (5v) 32.0 3.95 CONTROLLERS AY5-1013 3.95 74LS136 .39 74LS399 1.49

2732-200 4096 • 8 (200no) (5v) 1771 16.95 AY3-1015 6.95 74LS137 .99 74LS424 2.95

2764 8192 x 8 (450nl) (5v) CRT 179 1 24.95 PT1472 9.95 74LS138 .55 74LS447 .37

2764-250 8192 x 8 (250nl) (5v) 1793 26 .95 TR1602 3.95 74LS139 .55 74LS490 1.95

2764-200 8192 x 8 (200no) (5v) CONTROLLERS 1795 49 .95 2350 9.95 74LS145 1.20 74LS624 3.99

TMS2564 8192 x 8 (450no) (5v) 6845 14.95 1797 49 .95 2651 8.95 74LS147 2.49 74LS640 2.20

MC68764 8192 • 8 (450nl) (5v)(24 pin) 68B45 19.95 2791 54 .95 TMS6011 5.95 74LS148 1.35 74LS645 2.20

27128 16384.8 Call HD46505SP 15.95 2793 54 .95 IM6402 7.95 74LS151 .55 74LS668 1.69

5v =Single 5 Volt Supply
6847 11.95 2795 59.95 IM6403 8.95 74LS153 .55 74LS669 1.89
MC1372 6.95 2797 59 .95 INS8250 10.95 74LS154 1.90 74LS670 1.49
68047 24 .95 6843 34.95 GENERATORS 74LS155 .69 74LS674 9.65

EPROM ERASERS 8275 29 .95 8272 39 .95 BIT-RATE
74LS156 .69 74LS682 3.20

7220 99.95 UPD765 39 .95 74LS157 .65 74LS683 3.20
CRT5027 39 .95

MC14411 11.95 74LS158 .59 74LS684 3.20MB8876 29 .95 BR1941 11.95
Timer CRT5037 49.95 MB8877 34.95 4702 12.95

74LS160 .69 74LS685 3.20
TMS9918A 39.95 1691 17.95 COM5016 16.95

74LS161 .65 74LS688 2.40
DP8350 49.95 2143 18 .95 COM8116 10.95

74LS162 .69 74LS689 3.20
74LS163 .65 74LS783 24 .95

MM5307 10.95 74LS164 .69 81LS95 1.49
KEYBOARD CONNECTORS FUNCTION 74LS165 .95 81LS96 1.49

CHIPS RS232 MALE 2.50 MC40 24 3.95 74LS166 1.95 81LS97 1.49
AY5-2376 11.95 RS232 FEMALE 3.25 LM566 1.49 74LS168 1.75 81LS98 1·49
AY5-3600 11.95 RS232 HOOD 1.25 XR2206 3.75 74LS169 1.75 25LS2521 2.80
AY5-3600 PRO 11.95 S-100ST 3.95 8038 3.95 74LS170 1.49 25LS2569 4.25

CIRCLE49 ON FREE INFORMATION CARD



7400 .19 74132 .45 LM301 .34 LM340(_7800) LM566 1.49 LM1800 2.37 CA 3023 2.75 CA 3082 1.65 4000 .29 4527 1.95
7401 .19 74136 .50 LM301H .79 LM348 .99 LM567 .89 LM1812 8.25 CA 3039 1.29 CA 3083 1.55 4001 .25 4528 1.19
7402 .19 74141 .65 LM307 .45 LM350K 4.95 NE570 3.95 LM1830 3.50 CA 3046 1.25 CA 3086 .80 4002 .25 453 1 .95
7403 .19 74142 2.95 LM308 .69 LM350T 4.60 NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 4006 .89 4532 1.95
7404 .19 74143 2.95 LM3 08H 1.15 LM358 .69 NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 4007 .29 4538 1.95
7405 .2 5 74145 .60 LM309H 1.95 LM359 1.79 LM709 .59 LM1877 3.25 CA 3065 1.75 CA 3130 1.30 4008 .95 4539 1.95 ·
7406 .29 74147 1.75 LM309K 1.25 LM376 3.75 LM710 .75 LM1889 1.95 CA 3080 1.10 CA 3140 1.15 4009 .39 4541 2.64
7407 .2 9 74148 1.20 LM310 1.75 LM377 1.95 LM711 .79 LM1896 1.75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 1.19
7408 .24 74150 1.35 LM311 .64 LM378 2.50 LM723 .49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 5.79
7409 .19 74151 .55 LM31 1H .89 LM379 4.50 LM723H .55 LM2877 2.05 4012 .25 4555 .95
7410 .19 74152 .65 LM312H 1.75 LM380 .89 LM733 .98. LM2878 2.25 TI 4013 .38 4556 .95
7411 .2 5 74153 .55 LM317K 3.95 LM380N-8 1.10 LM741 .35 LM2900 .85 4014 .79 4581 1.95
7412 .30 74154 1.25 LM317T 1.19 LM381 1.60 LM741N·14 .35 LM2901 1.00 TL494 4.20 75365 1.95 4015 .39 4582 1.95
7413 .35 74155 .75 LM318 1.49 LM382 1.60 LM741H .40 LM3900 .59 TL496 1.65 75450 .59 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 1.90 LM384 1.95 LM748 .59 LM3909 .98 75107 1.49 75452 .39 4018 .79 4702 12.95
7417 .25 74159 1.65 LM319 1.25 LM386 .89 LM1014 1.19 LM3911 2.25 75110 1.95 75453 .39 4019 .39 74COO .35
7420 .19 74160 .85 LM320 (see 7900) LM387 1.40 LM1303 1.95 LM3914 3.95 75 150 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 4.95 LM390 1.95 MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 4022 .79 74C08 .35
7423 .29 74163 .69 LM324 .59 LM392 .69 MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 4023 .29 74Cl0 .35
7425 .29 74164 .85 LM329 .65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 4024 .65 74C14 .59
7426 .29 74165 .85 LM3 31 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 4025 .29 74C20 .35
7427 .29 74166 1.00 LM334 1:19 NE531 2.95 MC1372 6.95 RC4151 3.95 BI FET 4026 1.65 74C30 .35
7428 .45 74167 2.95 LM335 1.40 NE555 .34 LM1414 1.59 LM4250 1.75 4027 .45 74C32 .39
7430 .19 74170 1.65 LM336 1.75 NE556 .65 LM1458 .59 LM4500 3.25 TL071 .79 TL084 2.19 4028 .69 74C42 1.29
7432 .29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 4029 .79 74C48 1.99
7433 .45 74173 .75 LM337T 1.95 NE561 24.95 LM1489 .69 LM13080 1.29 TL074 2.19 LF351 .60 4030 .39 74C73 .65
7437 .29 74174 .89 LM338K 6.95 NE564 2.95 LM1496 .85 LM13600 1.49 TL081 .79 LF353 1.00 4034 1.95 74C74 .65
7438 .29 74175 .89 LM339 .99 LM565 .99 LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 4035 .85 74C76 .80
7440 .19 74176 .89 TL083 1.19 LF356 1.10 4040 .75 74C83 1.95
7442 .49 74177 .75 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 74C86 .39
7444 .69 74179 1.75 4043 .85 74C89 4.50
7445 .69 74180 .75 74S00 IC SOCKETS VOLTAGE 4044 .79 74C90 1.19
7446 .69 74181 2.25 1-99 100 4046 .85 74C93 1.75
7447 .69 74182 .75 74500 .32 745163 1.95 8 pin 5T .13 .11 REGULATORS 4047 .95 74C95 .99
7448 .69 74184 2.00 74502 .35 745168 3.95 14 pin 5T .15 .12 4049 .35 74C l07 .89
7450 .19 74185 2.00 74503 .35 745169 3.95 16 pin 5T .17 .1 3~ 7805T .75 7905T .85 4050 .35 74C150 ' 5.75
7451 .23 74190 1.15 74504 .35 745174 .95 18 pin 5T .20 .18 78M05C .35 7908T .85 4051 .79 74C151 · 2.25
7453 .23 74191 1.15 74505 .35 745175 .95 20 pin 5T .29 .27 7808T .75 7912T .85 4053· .79 74C154 3.25
7454 .23 74192 :79 74508 ' .35 745181 3.95 22 pin 5T .30 .27 7812T .75 7915T .85 4060 .89 74C157 1.75
7460 .23 74193 ·.79 74509 .40 745182 2.95 24 pin 5T .30 .27 7815T .75 7924T .85 4066 .39 74C160 1.19
7470 .35 74194 .85 74510 .35 745188 1.95 28 pin 5T .40 .32 7824T .75 4068 .39 74C161 1.19
7472 .29 74195 .85 74511 :35 745189 6.85 40 pin 5T .49 .39 7905K 1.49 4069 .29 74C162 1.19
7473 .34 74196 .79 74515 .35 745194 1.49 64 pin 5T 4.25 call

7805K 1.39 7912K 1.49 4070 .35 74C163 1.19
7474 .33 74197 .75 74520 .35 745195 1.49 5T =50LDERTAIL

7812K 1.39 7915K 1.49 4071 .29 74C164 1.39
7475 .45 74198 1.35 74522 .35 745196 1.49 8 pin WW .59 .49

7815K 1.39 7924K 1.49 4072 .29 74C165 2.00
7476 .35 74199 1.35 74530 .35 745197 1.49 14 pin WW .69 .52

7824K 1.39 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 1.19
7481 1.10 74246 1.35 74537 .88 745225 7.95 18 pin WW .99 .90 78L 12 .69 79L15 .79 4076 .79 74C175 1.19
7482 .95 74247 1.25 74538 .85 745240 2.20 20 pin WW 1.09 .98 78L15 .69 4078 .29 74C192 1.49
7483 .50 74248 1.85 74540 .35 745241 2.20 22 pin WW 1.39 1.28

LM323K 4.95 4081 .29 74C193 1.49
7485 .59 74249 1.95 74551 .35 745244 2.20 24 pin WW 1.49 1.35

78H05K 9.95 UA78540 1.95 4082 .29 74C195 1.39
7486 .35 74251 .75 74564 .40 745251 .95 28 pin WW 1.69 1.49

78H12K 9.95 4085 .95 74C200 5.75
7489 2.15 74259 2.25 74565 .40 745253 .95 40 pin WW 1.99 1.80 C. T =TO-220 K =TO-3 4086 .95 74C221 1.75
7490 .35 74265 1.35 74574 .50 745257 .95 WW =WIREWRAP L =TO -92 4093 .49 74C373 2.45
7491 .40 74273 1.95 74565 1.99 745258 .95 16 pin ZIF 6.75 call 4098 2.49 74C374 2.45
7492 .50 74276 1.25 74586 .50 745260 .79 24 pin ZIF 9.95 call DIP INTERFACE 4099 1.95 74C901 .39
7493 .35 74279 .75 745112 .50 745274 19.95 28 pin ZIF 10.95 call 14409 12.95 74C902 .85
7494 .65 74283 2.00 745113 .50 745275 19.95 ZIF =TEXTOOL SWITCHES 8T26 1.59 14410 12.95 74C903 .85
7495 .55 74284 3.75 745114 .55 745280 1.95 (Zero Insertion Force)

8T28 1.89 14411 11 .95 74C905 10.95
7496 .70 74285 3.75 745124 2.75 745287 1.90 4 P051T10N .85 8T95 .89 14412 12.95 74C906 .95
7497 2.75 74290 .95 745132 1.24 745288 1.90 8T96 .89 14419 7.95 74C907 1.00
74100 1.75 74293 .75 745133 .45 745289- 6.89 LED LAMPS

5 P051T10N .90 8T97 .89 14433 4.18 74C908 2.00
74107 .30 74298 .85 745134 .50 745301 6.95 8T98 .89 4502 .95 74C909 2.75
74109 .45 74351 2.25 745135 .89 745373 2.45 1-99- 100-up 6 POSITION .90 DM8131 2.95 4503 .65 74C910 9.95
74110 .45 74365 .65 745138 .85 745374 2.45 .10 .09 DP8304 2.29 4508 1.95 74C911 8.95
74111 .55 74366 .65 .18 .15

7 POSITION .95 D58835 1.99 4510 .85 74C912 8.95745139 .85 745381 7.95
05883674116 1.55 74367 .65 745140 .55 745387 1.95 .18 .15 8 P051TION .95

.99 4511 .85 74 C914 1.95
74120 1.20 74368 .65 745151 .95 745412 2.98 MISC. 4512 .85 74C915 1.19
74121 .29 74376 2.20 745153 .95 745471 4.95 ULN2003 451 4 1.25 74C918 2.75
74122 .45 74390 1.75 745157 .95 745472 4.95 LED DISPLAYS 3242 4515 1.79 74C920 17.95
74123 .49 74393 1.35 745158 • .95 745474 4.95 HP 5082-7760 .6" CC

3341 45 16 1.55 74C921 15.95
74125 .45 74425 3.15 745161 1.95 745482 15.25 MC3470 4518 .89 740922 4.49
74126 .45 74426 .65 745162 1.95 745570 2.95 MAN 72 .3" CA MC3480 451 9 .39 74C923 4.95
74128 .55 74490 2.55 745571 2.95 MAN 74 .3" CC l1C90 452 0 .79 74C925 5.95

FND-357 (359) .375" CC 95H90 4522 1.25 74C926 7.95
FND-500 (503) .5" CC 2513-001 UP 4526 1.25 74C928 7.95

CLOCK FND-507 (510) .5" CA 2513-002 LOW 74C929 19.95

CIRCUITS
DATA ACQUISITIONMM5314 4.95 SOUND CHIPS

MM5369 3.95 ADC0800 15.55 DAC0808 76477 3.95
MM5375 4.95 ADC0804 3.49 DAC1020 76489 8.95
MM58167 8.95 ADC0809 4.49 DAC1022 AY3-8910 12.95
MM58174 11.95 ADC0817 9.95 MC1408L6 AY3-8912 12.95
M5M5832 6..95 DAC0800 4.95 MC1408L8 MC3340 1.49
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.25

.25
25/1.00
10/1.00

.45

.55

.35

179.95
199.95

DIODES
5,1 vo lt zener
12.0 volt zener
(lN914) switc hing
400PIV reclitier
200PIV 1.5amp bridge
400PIV 1.5amp bridge
Dip-Bridge

lN751
lN759
lN4148
lN4004
KBP02
KBP04
VM48

POWER SUPPLY
MODEL 2 $3995

MOUNTED ON PC BOARD
MANUFACTURED BY CONVER

+5 VOLT 4 AMP
±12 VOLT 1 AMP

NOTE: Please Include sullielen! amount for
shipping on above lIems.

NOTE : Please include sufficient amount
tor shipping on above items.

DISK DRIVES
TANDON

TM100-1 5 ," ,FOR IBM) SS/DD 229.00
TM100-2 5 ," ,FOR IBM ) DS/DD 295.00

SHUGART
SA 400L 5 .: (40 TRACK) SS/DD 199.95
SA 400 5' .': (35 TRACK) SS/DD 189.95

SIEMENS
FD10D-8 8" SS/DD

'SHUGART 801 EQUI VALENT) 189.00
FD200-8 8" DS/DD

' SHUGART 85' EQU IVAL ENT ) 239.00
PERTEC

FD-200 5 ," SS/DD

FD-250 5' ," DS/DD

MPI
MP-52 5' ," (FOR IBM) DS/DD 295.00

RIBBON CABLE

CON TACTS
SIN GLE COLOR COL OR CODED

I ' 10' r 10'

10 .50 4.40 .83 7.30
16 .55 4.80 1.00 8.80
20 .65 5.70 1.25 11.00
25 .75 6.60 1.32 11.80
26 .75 6.60 1.32 11.60
34 .98 8.60 1.65 14.50
40 1.32 11.60 1.92 16.80
50 1.38 12.10 2.50 22.00

MPS3706 .15
2N3772 1.85
2N3903 .25
2N390 4 .10
2N3906 .10
2N4122 .25
2N4123 .25
2N4249 .25
2N4304 .75
2N4 401 .25
2N4402 .25
2N4403 .25
2N4857 1.00
PN 4916 .25
2N5086 .25
PN5129 .25
PN5139 .25
2N5209 .25
2N6028 .35
2N6043 1.75
2N6045 1.75
MPS-A05 .25
MPS -A06 .25
MPS -A55 .25
T IP29 .65
T1P31 .75
TIP32 .79

TRANSISTORS
2N918 .50
MPS91 8 .25
2N 2102 .70
2N2218 .50
2N2 218A .50
2N2219 .50
2N2219A .50
2N2222 .25
PN22 22 .10
MPS2369 .25
2N2484 .25
2N2905 .50
2N2907 .25
PN 2907 .125
2N3055 .79
3055T .69
2N3393 .30
2N3414 .25
2N3563 .40
2N3565 .40
PN3565 .25
MPS3638 .25
MP S36 40 .25
PN3643 .25
PN3644 .25
MPS3704 .15

HEAT SINKS
TO -3 style
TO-220 style

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP - $14.95

Over 800 pages of ma nufactu rers data
sheets on most com mo nly used IC's.
Incl udes: .
* TT L - 74/74 LS and 74F
* CMOS
* Vo ltage Regulators
* Me mory - R"-M , ROM , EPROM
* CPU's - 6800 , 6500. Z80, 8080,

8085, 8086/8
* MPU su pport & in ter face

6800,6500, Z80, 8200 , etc .

IDC CONNECTORS

MUFFIN
FANS

NEW UN-USED
4.68 " Squ are 14.95
3.125 " Squ ar e 14.95

CONNECTORS
RS232 MALE 2.50
RS232 FEMA LE 3.25
RS 232 FEMALE

RIGHT ANGLE 5.25
RS232 HOOD 1.25
S- 100 ST 3.95
S-1 00 WW 4.95
72 pin ST 6.95
72 pin WW 7.95
50 pi n ST 4.95
44 pin ST 2.95
44 pin WW 4.95
72 pin SE 3.95

4N2 6
4N27
4N 28
4N33
4N 35
4N37
MCT- 2
MCT- 6
MCA-7
MC A- 255
IL-1
IL A: 30
ILO -7 4
H11C5
T IL· 111
T1L-1 13

OPTO
ISOLATORS

CALL FOR MOUNTING HARDWARE

ORDERING INSTRUCTIONS: Insert the number of co ntacts in the posi tion marked "xx " of the "order by" part number listed. Example : A 10pin right angle solder style
header wo uld be IDH10SR.

DESCRIPTION SOLD ER HEADER RIGHT ANGLE WW HEAD ER RIGHT ANG LE RIBBON RIBBON RIBBON
SOLD ER HEADER WW HEADER HEADER SOCK ET HEADER EDGE CARD

ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx

CONTACTS 10 82 .85 . 1.86 2.05 1.15 - 2.25
20 1.29 1.35 2.98 3.28 1.86 5.50 2.36
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 258 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

SOLDER CUP RIGHT ANGLE IDC HOO DS
DESCRIPTION ' PC SOLDER RIBBON CA BLE

MA LE FEMALE MALE FEMALE MA LE FEMALE BLA CK GREY
ORDER BY DBxxP DBxxS DBxxP R DBxxSR IDBxxP IDBxxS HOOD-B HOOD

CON TACTS 9 2.08 2.66 1.65 2.18 3.37 3.69 -- 1.60
15 2.69 3.63 2.20 3.03 4.70 5.13 --- 1.60
25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25
37 4.80 7.11 483 6.19 9.22 10.08 --- 2.95
50 6.06 9.24 --- --- --- --- --- 3.50

. For orde r instr uctions see "IDC Connectors " below.

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS . SAME VALUE .025

100 PCS . SAME VALUE .02
1000 PCS . SAME VALUE .015

CABINETS FOR 5114"
DISK DRIVES

CABINET #1 $29.95
* DI MENSIONS 81, X 5''t\0 x 3' '1'0''
* CO LOR MATC HES APPLE
* FIT S STANDAR D 5 '1, ' DRIVES. INCL.

SHUGART
* IN CLUDES MOUNTI NG

HARDWARE AND FEET

CABINET #2 $79.00
* COMPL ET E WITH POWER SU PPLY.

SW ITC H, LINE CO RD. FUSE &
STAN DARD POWER CONNECTOR

* DI MENSIONS: 11 ' ., x 5 \, x 3''t\' "
* +5V@ 1 AMP. +12V@ 15 AMP
* FITS STANDARD 5',, " DRIVES
* PLEASE SPECIFY GRAY OR TAN
NOTE: Ple ase include su ff icie n t am oun t fo r
shi p pi ng on above items .

BYPASS CAPS
.01 UF DISC 100/6.00
.1 UF DISC 100/8.00
.1 UF MONOLITHIC 100/15.00
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Ask about our fu ll
line of Nashua diskettes

* Direct Replacement for
Apple Disk II

* Compatib le with A pple
Controller or oth er App le
compatib le controllers

* Specia lly designed electronics
- with low power consumption
* DOS 3.3 and 3.2 compatib le
* Owner's Manual and Warr ant y

Card inc luded

now
WITH onE YEAR $22995

WARRAnTY
CONTROLLER CARD 589.95

VIEWMAX-80
A Full Function

80 Column Card for Apple 11*
* Soft Video Switch * Shift Key Support

2 YEAR WARRANTY

NOW ONLY $18995

5114" DISKETTES
VERBATIM DATALIFE

SS/D 0 SOFTSECTOR 29.95
SS/DD 10 SECTOR HEAD 29.95

nASHUA
SS/DD SOFT SECTOR $1995WITH HUB RING .. ..

BEST BUY

THOUSAnDS SOLD
JDR 16K RAMCARD
* Expand yo ur 48K Apple to 64K
* Full y compatible with Appl e

Lang uage System - Use in
place of Apple Language card

* Pro vides ext ra memory fo r
Visicalc'"

* Run PASCA L. FORTRAN,
Integer Basic with appropriate
soft ware

* Hig hest quality card features:
gold edge connector, sockets
for alllC's

WITH 2 YEAR WARRANTY
ASSEMBLED & TESTED $4495WITH WARRANTy .

~~TRTSI~~~~~~~til~NS $4095

BARE PC CARD $1495
WITH INSTRUCTIONS . . . .

APPLE COMPATIBLE
.. ~8~IL~ $99.95
* Compact Switch ing Design
* All Outputs regu lated
* Short Circu it and Overload

Protect ion
* Complete with Appl e-t yp e

plug -in power cord
* Appl e Compatib le - Yet higher

output allows more disk drives
and cards wit hout overheating

* +5V @ 5A, +12V @ 3A,
-5V @ .5A, -12V @ .5A

* Sh ielded enc losure : 1O'Y, ' x 3 '12'
x 2'1'6"

nEW IMPROVED
JDR COOLING FAN.

* Easy modifi cation - no
modifi cati on of Apple required

* Eliminates overheating
prob lems

* Swit ch on front cont ro ls fan ,
Apple. and ext ra outl et

* Rot ron whisper fan is the
qui etest . most reliable on the
mar ket

now WITH SURGE
SUPPRESSion

$69.95
WITHOUT SURGE

SUPPRESSION $59.95

MONITORS
MONOCHROME

NECJB1201M -20MHZGREEN $169
ZENITH ZUM-121 -15 MHZ GREEN $99
TAXAN 18 MHZ AMBER $139

COLOR
AMDEK COLOR 1- COMPOSITE $335

NO C.O .D . OROERS PLEASE

ACCESSORIES FOR APPLE lilliE
ALL WITH 1 YEAR WARRANTY BY ·::;;fPERISOFT

••
PRINTERLINK

CENTRONICS
pARALLE L INTERFACE
* Simple to use - No

configuring requ ired
* Use with any centron ics

printer - EPSON.
OKIDATA, etc .

* Inc ludes Cable & Manual

MESSENGER
SERIAL

INTERFACE
* Connects to any RS-232

serial device

* 8 switch se lectable
dr ivers fo r printers.
termina ls and modems

* Includes Cable & Manua l

TIMELINK
REAL T IME

CLOCK
* Applica t io ns in fi le man

ag ement , word pr ocessing ,
co mm unic at io n s, et c .

* Exclusi ve A larm Clo ck
featu re

* Batter y rec harge s
automat ica l ly

NEW BUFF,ERLINK
ADD-ON

PRINTER BUFFER
* Sa ves T im e - No more

w ait ing for printed output

* Connects eas il y to an y
para l le l interface

.* Expandable from 16K
to 64K
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.
:~~:.. ....

TO ORDER CALL:
1-617-641-0778

r"j I COD I ~

5 .;.,., 1 5
• Troubleshoot TTL -CMO S
• 4 L ED states
• High input impedan ce
• Flexibl e cli p on power leads
• Asse mbled & tested

L101A Logic Probe . $34.95

;~g~ma~~~r:c;~ gt~Su~
to 10 amps . Ohm up to 20M
ohm . hFE measurement •
Floating dec imal point
• Leads " battery inc luded

~b~~gp~id~,atl~t~ 3IitihaAo~!t~raa~ i~~ ~~~[i?;
meter for all hobb yists and maintenance
work .

MIC -330OA $59.95
Carrying Case $ 9.95

AD-1 PULSEWAVE
Pulsewave Kit
and Enclosure $119.95
AD-1 Board Only $19.95

UHF TV PREAMP
A very popular UHF Preamp Kit. As 
to und ing sig nal amplificatio n.
Features:
• 27 dB ga in
• 2 dB noise factor W
• 75 ohm inp ut/output
• Enclosure & power

supply included

CD-1 Preamp Kit . . . $34.95

DIGITAL METER
QIUI MIC-3300A

LOGIC PROBE

MICROWAVE RECEIVER
1.9-2.5 gHZ

GAMMA ELECTRONICS
455 Massachusetts Ave.
Arlington, MA 02174

• Rod sty le
• 30 mil e reception
• Co mple te system
• 32 element antenna
• Kit or assembled

RK-3 Assembled $79.95
RK-3 Kit. $64.95

MICROWAVE PREAMP
KIT!!!

Use with RK-3 Kit. Add 's 20-25 dB
gain .
• Increase recepti on
• Low no ise
• Use with all existing stop sign

board receivers
MP-4 Kit $38.95

• 50 dB gain
• 50 mi le lin e of sight
• Complete power supply. cable

antenna and probe.
RK-1 Assemb led $114.95
RK-1 Kit Form $ 84.95

MICROWAVE RECEIVER
1.9-2.5 gHZ

~,

Call, write or .circle the
inquiry card for .your
free copy today.

emiconductors + Memories
icroprocessors + Support Circuits
icrocomputer Systems + Peripherals
assive Electronic Components
and Tools, Wire Wrapping,
oldering Equipment + Hardware

OW AVAILABLE - FREE
19S3 SO-page catalog

A complete listing of products
and specifications

~ Active
~ Electronics

NUMBER ONE IN
QUALITY
SERVICE

AVAILABILITY
THE WORLD'S MOST

OMPLETE PROFESSIONAL
AND HOME ELECTRONICS
ENTHUSIAST INVENTORY

P.O. Box 8000, Westboro, Mass. 01581
CALL TOLL FREE: 1-800·343·0874

Mass customers call (617)366·0500
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Tele-Ronqer
Wife less TelePho~n

Ronge Extender .
Complete

VIDEO PROCESSING

• Drstnbution Amp
• Mo st Advanced State of the

Art
• Money Bock Guarantee

• Stab ilizer
• Im age Enha ncer
• Video Fa der

~::~~..:~

~ ~:-"" ~-T -"1-- - ----

VIDEO
EQUIPMENT

Long Island Public Wholesple
270 Islip Ave.,
Islip, NY 11751
516-581-7232
516-277-4232

AUTO
EQUIPMENT CENTER $1 399 5

Page Alert 4000 ~
A Ve hicle Theft Worning . -c

System By Rodlo Signal to Your • . :. ":;'
Persona l Pocket Receiver. ..:". ,
1 Mile Ronge. $6900 .c"'-

0 8 Event /14 Day
Proq rornrncbrhtv

o ·Hi·Speed 5eorch
Ir- FOIWQrd an d Reve rse

10 Func tio n Rem ot e Control
Electroruc Tuning
4 Video Heed s
2· 4 ·6 Hour Ploy [Jock

V.C.R..VHS $56900

Satellite TV
Earth Station
Installed

$2,895°0

CABLE TV

Jerro ld . Oak . Hommlin
Become a Cable TV Giant in
you r Tow n and Get in on The
O'g Profits.

send or Call for Information on
ou r Dee ler Cotolog ond Speciol
Pncing . Territories .

The Use of Some Coble TVEquip
ment is Illegal. Check With Your
Own Local Coble Co. l3efore
Ordering. We Except No Liability
for your Misuse.

Long Island Wholesale
37 Sherwood sc.

Greenwich, a 06830
For Cable Info Call

203·869·2091
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7400
78H05K $5 .95 LMl ~l <4N SUO
78M06 1..49 LM' 0458CN.N ... 7<00 $ .19 7<475 $ .38 74'61 $ .69
78M ,G. 1.<~9 Me , ..... .99 7<0' .ts 70476 .3< 74162 .eo
lM ' 08AH 2.95 Mel ...... .99 70102 .,. 7.79 '60 74'63 eo
lM300H 99 LM' 496M ... 7<03 .rs 7...., •• 741&4 ••
UAJ01CN .3' lM '556N 1.50 7<0< .rs 7482 .95 74'65 ...
LM3l>IH 1.98 lM'll2ON .95 7_ 23 7483 ... 7<4, 6G '20
lM305H 1.89 lM ' ll5ON .95 7<06 ColJ 7'" .55 74 167 295

moo, ....... 0000-' $1485 ...... $7" l.M306H 3.25 lM ' 889N 3.10 7<07 Cal 7_ 35 704'70 149

ZllOO2 " .. 290 ' ... .... ,.. l.M307CN .29 lM2111H 1.75
7_ .2' 7'" 1.75 704172 "75

ZOO ,.. 290fA ... "'" ... lM300CN .98 LM2900N .99 7<09 .rs 7.90 35 7<4173 ••.... ... 0900Jl. .. .. 0l13N " .. LM309K 1.<49 LM2901N 2.50 7<4'0 .,. 7491 .. 74U4 .ss

16K Apple ™ Rameard
F-e(~l to .. 0502 ... ".. " .. lM310CN 1.25 LM29 17N 2.95 7<41 1 .. 7492 ... 74 175 ••sese to .. 0502A ... "'. " .. L.M3110 "CN .. CA3013T 74'2 .. 7493 .35 7<4 176 ••teoa .75 1"'6 100 ,... """ " .. 2.19

"""'" ,.. llllOO ".. ..,.. " .. L.M31 2H 1.75 CA30 18T 1.99 70413 29 14.. 6. 74 '77 6.

LIST 195 lOIS ,.. ""'" " .. .... ,... lM31 7T 1.70 CA3021T ,.. 74 104 ... 7"95 .50 74 179 1 3<

""'" 499S LM318CN 1,49 CA3023T 2 99 7<4'6 Call 1496 69 7<4 180 .7'

ACP
LM31 9N'H 1.25 CA3035T 2.75 74 17 Call 7497 2.90 7<4 '81 1.75

l M32QK·XX· 1.35 CA3039 T 129 1420 .1' 74 100 2.90 74182 .7'

$4995 61 1612016 $7 .95 2147 5'95 5290 $1.99 LM320T· XX· 1.39 CA3O<6N ' 29
7.21 .3' 74 107 ... 74184 225

8.......K ' .95 ." ' .99 5296 •• l M32OH·XX· 1 25 lM3053 N 1."9 1422 29 74 109 .37 74185 2.25

4116-2 1.99 .,. '69 6506 . 50 lM 323K 4.95 CA3059N 3.19 7,(23 1.19 74116 1.25

• With80 Columns 4116 -2 8112. 95 1101 .99 6516 6.79 l M32"'N .95 CA3060N 3 .19 7425 .29 74121 29

210 1 1.90 " 03 .99 6561 3.79 lM 337K 5.95 CA3062N • .95 1426 29 74 122 3. 74190 1.15

Expand Apple II 48K to 64K 2102 .79 <027 • .69 660< 399 lM 336K 6.95 LM3065N 1.49 7427 25 7.'23 .. 7419 1 1.15

• Compatible with Z-80 Softcard" 2 1L02·2 1.49 ..,.. 3.99 6605 7.99 lM 339N ss CA3080T ' .29 1429 .. 74125 39 74192 .7'

21L02-4 .ss ..,.. 4.69 .,30 .99 LM30<·XX· 1.75 CA3081 N 16. 70130 .ie 74126 .. 74193 .7'

• Top quality- gold fingers • Full 1 year warranty 2 111 2 .. <060 ' .69 "<0 . 99 lM34OT-XX' 1.25 CA3Oll2N 1.69 7432 29 74128 59 74194 .7'

2 112 2.75 ..,.. 3 .99 93415 699 L.MJ.«lH·XX· 1.25 CA3063N 1.55 7437 2. 7-4132 .. 74195 66

64K Apple lie Ramcard 2 114 u 9 4115 1.-49 9342. 6.99 LM34<H 1.95 CA3086N 80 7438 29 74136 .7' 74196 .7'

2114-L-2 2.29 .200 7.95 510 1 3.75 lMJ.4llN ' 20 CA3089N 2.99 743. 1.19 7-4197 .7'

21 14l-4 '99 «02 1.99 Z6132 2495 lM350K '60 CA3096N ,.. 7«0 .rs 74'.' 6. 74198 '29

• Also with 80 Columns . . . only~995 2 '25 699 5280 '60 LM358CN 98 CA3097N ' .99 7'" .79 7"'~ 2.95 74 199 129

LM360N 1.49 CA3130T 130 7"2 ... 7" '.(3 2 " 7<4221 1.19.... l M372N 1.95 CA:)l40T 1.19 7«3 .ss H 144 295 7425 1 6.

RAM UP-GRADES
lM3 76N 3 .75 CA3146N 2.<49 14.. 65 7·41045 ss 74273 105

8 155 $7.95 6262 $9.9. 667. $S.7 5 LM3n N 2.75 CA3160T 1.19 7'" .79 74 1·H 1.69 74276 1.89

6156 '95 6263 9.95 6600 2.10 LM38OCN·N 1.25 CA3190N 1.95 7... .79 74 1-48 1.19 74279 .7'
6202 24.95 62.. 9.95 6ll<M7 2295 LM381N 1.79 CAJ.410N .ss 7..7 65 74 150 1 09 14263 1 <0

64K D RAM (4164-200nS)
6205 2.69 6266 9.95 ..... 19.95 LM383T 1.95 MC3<423N 1,49 14" .79 74 151 ... 7-42&4 3 6.
62 12 2.10 8287 9.95 -ssos 14,95 LM386N 1 25 MC:w60N 3.95 1450 .1' ],4152 67 704285 3 69
6214 '.95 6288 2900 5520 ' 50 LM38 7N 1.40 SG3524N 3 ss 7451 .1' 74153 •• 14290 ••

9 pes for $5000 8216 1.75 82.. 4900 5522 795 LM390N 1.95 CA3600N 339 1453 .1' 74 1504 1.19 14296 ss
822. 2.20 6610 2.95 6530-X 2050 NE53tWr 3.75 LM3900N ss 14.. .1' 74 155 .6' 14365 65
6226 2.95 6620 '50 5532 9.95 NE555 V 39 l M3905 N 1.19 1459 25 74 156 7, 74366 .65

16K D RAM (4116-200nS)
6226 3.95 6621 ' .50 6551 11.75 NE556N 98 lM3 909N 98 7_ 23 74157 •• 74387 6'
6243 5.95 6626 10,SO lBO-PIO 4 95 NE561T 19.95 l M3914N 375 1470 .29 74 158 1.65 74368 6.
6250 14.95 663< 16.95 ZOOA-PIO .50 NE565N 'H 1.25 l M39 15N 3 ss 14n 29 74159 2.49 7<390 1,45

8 pes for $1295 6251 " .25 664. '4 .95 ZJlO.CTC '<0 NE566H V 1.75 lM3 916N 3 .75 1473 29 74160 .79 74393 '90
6253 6.50 6647 '4.95 Z80A·C TC ' .50 NE567VlH 1.50 AC4131N 2.95 747<4- 3< 7"90 ' .90
6255 ' .50 6650 ' .50 ZlIO-DMA 11.95 NE592N 2.75 RC<'36N 1.10
62.7 7.50 6652 ' .50 Z80A,·0t.4A 16.95 LM702H 1.99 RC4 151N 3.70 II

REPEAT OF SEU·OUT STEPPER MOTOR
62•• 695 6860 10.95 ZlIO-SID 14.95 LM709N ..H .29 RG419-4TK '95
627' 29 .95 6662 10.95 Z80A-SK) 16.95 LM7 1ON,H .7' RC4 195TK .<0 704lSOO S .26 74l$113 $ .39 741.S2045 $299

58Key IJnencoded Keyboard 6279 ' .50 l M711N H .39 ULN2001 1.25 74LSOl 25 741$1' .. .39 7-4lS2..7 1.10
Operates by applying LM 7 15N 1.95 UlJ<2003 1.50 14LS02 25 74LSl22 ... 7<lS2<8 1.10

~$1995u.
12VDC in onedrrection • ... l M723N H 6. SN75450N .59 14LS03 .2' 74l$123 1.19 74lS249 1.19
a nd t hen r e vers i n g 2764 (8Kx8) T5 $9 ,95 $395

LM 733N H .sa SN75451N 35 14lSO< .69 74l$124 2.75 74LS251 ' .<0
po la ri ty (o r s q ua re

2708 (4SOn5) If,,473 9N 1.15 5N75452N ..• 14LS05 .25 74l.S125 .69 14LS253 , <0

wave) , Uses 12VD C .
2732 (4Kx 8) T5 6.95 68764 (8x8) 39 .95 l M741CN H .33 5N75453N ..• mSOll .25 74l$126 •• 7<LS257 .85

Clock W ise Ro tati o n.
2532 (4kx8) 8 s s 2712 8 (16Kx8) 19.95 l M741CN-14 .1' 5N 75-454N ... m509 25 74LS132 .59 701lS256 ..
2716125 16; 5V 170lA '.50 l M747N,'H .7' 5N75-491N .. 74LS10 .25 74LS13El ... 14LS259 2."

ThIs is a new 58 key termi na l Keyboard R a t e d 3 R PM a t 4
(2Kx8) T5 4.95 LM 748N ·H .3' 5 N75492N .as 74l.S1 1 .3' 74LS138 .59 14LS260 .65

manu factured by a mAJOl' manufaeturer . It is P .P.5 . with a 5 deg roe
TM S2716.5V.l 'Z\1 17.95 MM5 203A Q 14.50

LM 760C N 2.95 5 N75-493N ... 74LS12 33 74LS139 .59 74LS26 1 2,49
uncoded with SP ST keys unattached to any stepp ing ang le.

2758 ,5V ,(45OnS) 3.50 MM 52040 9.95
l M 1310N 1.90 SN75-494N .. 74LS 13 .39 74l $ 145 1 25 74l S266 .so

PC boa rd. SOOdmolded plast ic base mo a- Me1 330 1.95 T14 94C N ' .20 74LS1 4 5' 74LS148 1,49 74L$273
SUl'8$ 11· x 4" . ACPPrice $3

95 MC1 350 1.95 Tl496C P 1.65
1.75

74l$15 .33 74LS 151 99 704lS27. ' <0

......d.d~
MC 1358 1.75 14LS20 .26 74l $1 53 .99 74lS279 .59

10 for $34.95 251HIOI(SVjUpptf '05' IlACOII S995 74lS21 29 74l$154. 1.70 14LS263 .99

Key Pad 251~(5VjLowtr "" ""'00 ' os II 14LS22 29 74LSl55 1.19 7<LS290 99

RS232
2S13400M31SVjlowef 14i5 llG33FunctlonGfntn,lof '"

14LS26 .29 74LS156 1 49 "l.S293 .99

15 key Keypad with M(::Mf6110ASClISt-.cl1295 MCA024 vee a, 74500 $ .39 74$124 $3 .69 74$244 $2.99 74lS27 29 74LS157 1.49 14LS295 1.10

1·10 keys and tab . re- 1rIlCMll674Q,.,.,$yrrtloI1395 "'''' \'CO ,,, 14502 .43 74$133 ... 745251 1.35 14LS26 .29 74lS158 1.49 7<LS29l1 1.19

lLm . (-) . (:) and (.).
SIGNAL TESTER

MCM6575O .... CcIIItId 1345 XR2206f\n:flonGener*lr S2S 14503 ... 74$134 .66 74$253 1.35 14LS30 .25 74l$160 1.49 74LS32 4 1.75

OoIysgts...
l17Hl1rl~ 2<t9S TA16O'l8 (SV.12V} ,,, WiO' .ss 74$135 1.15 74$257 1.29 "LS32 .33 74LS161 1.49 74l$347 1.95

COEX RS232 17110u1lFlocl9Y ,." AYS1013 (SY.1ZV) ,.. 74505 .52 74$136 1.69 745258 ' .29 704LS33 55 7415162 1.49 14lSJ.l8 ' .95
17tl~IDII.II~ "" AY51014Ail112 (5-14V) ... "SOlI ..• 74$138 1.99 74$260 .7' 74lS37 35 74LS163 1.49 7<l.S352 1.19

UV "EPROM"
LINE TESTER 17il-Q2lm1 f109Pr .. " AYS101~116J(5V) ." 14509 ..• 745139 1.29 745280 2.79 14LS36 .39 7415164 1.49 7"-5353 1.19

(7) lED indicators 179300. OSf1099y .. " ,- ,.. 74510 ... 74$140 _73 745287 2.99 mS40 .25 74LS165 1.49 14LS363 1.49

1791oo.0SfloM' "" ,."'" ." 74511 ... 745151 1.29 745288 2.55 14LS4.2 .ss 74LS166 2 .. 7<l.S365 .99

~.~~
Only '2495 16tl GWSep.I,rJ10l' "" "" USRT ." 74515 ... 745153 1.29 745373 3.10 74lS47 .79 74LS166 1.15 701lS366 .99

210Cloci.GentrJtOr ".. 1171BAsttos ".. 14520 ... 74$1 57 1.29 745374 3.10 74l$48 .79 74L$169 1.15 74l$367 .99

Ot~r Styles Al so Available 1700lbll8Nry '35' MCl4411 119S 74522 ... 745158 1.29 745387 2.75 74lS51 25 74l.S170 '99 14LS368 .99

DE-4 17011Gbol:8IrIvy "00 '102 "" 14530 ... 745160 279 74$471 7.95 14LSS4 29 7415173 ... 74LS373 299

• $89"
17031 bll r s '35' WOli41 '" 7<532 •• 74$174 1.49 74$472 7.95 14LS55 .29 74l.S174 .. 74LS374 2.99

· Hokt s 4 EP ROM 's
64K CMOS RAMCARD i4OOVollIoF~Conv '" COM5016 ".. 14538 1.19 745175 1.49 74$473 7.95 74LS73 .39 74lS175 .es 74lS375 00

IEEE
11503'" 091 6CO "" INSI250 "" 14S40 ... 745188 2 69 74$474 9.95 74L$ 74 .99 74LS181 220 741S377 195
1408L66b<t '" A~2376 1375 74551 ... 74519-4 1." 74$475 9.95 74LS75 .39 74LS190 1.15 7<LS385 I ."

at a time. Compatibl e 14Q8L11 bll '" AY5-3600 13 75 7<5&4 .<6 745 195 1." 745570 5.75 74LS76 .3' 74lS191 1.15 14LS386 .es
Mode18052T $325.00 Use. DACal0 14A '" IllMS740MC ." 14S65 .. 745 196 1." 745571 5.75 74LS78 .. 74151 92 ... 14LS390 1.95

Low Power
74574 99 74$240 2.75 745572 ' 8.95 14LS83 ss 74l$193 ... 7<LS393 1 95

61 16 1C 's • 14586 .72 745 24 1 2.75 745573 ' 95 74lS85 69 74L5 194 1.15 7<1lS395 1.70
745 112 .72 74524 2 2 99 745 940 2.90 14LS86 .39 74LSl 95 .95 14LS399 2.35

5V S ingle S upply • LOW PROFILE 7451 13 .72 74$243 2.99 745941 2 90 7<LS90 .s 7 74LSl96 .es 74lS424 295

Assm and Tested . . .S29900 745114 .72 74LS92 •• 74LS 197 ... 14LS668 1.75

SOCKETS (TIN) 7"'-5 93 .ss 74l$221 1.15 74LS670 229
74L$95 .79 74lS240 ' 99 .'LS95 1 69

SURGE 1-24 24-49 50-'00 DIP

~
74LS96 ... 74lS242 ' .99 81lS96 100
74l$107 .39 74lS243 ' .99 81l$97 ' 00

~ SUPPRESSOR 8 pin l P .16 .15 ... 74lS109 .39 74lS2« ' 99 61LS96 ' 00

14 pm LP .20 .,. .,. SWITCHES 74LS112 .39 25lS252' 2.95 25LS2589 ...
k1 "Surgeo nlcs " 16 pin l P .22 .2 ' .20

Power Sentry 18 pin l P .29 26 27 •
15 Amps 250 Vo lts

20 pin lP .3< .32 .30

2 __

$ .9922 pin l P 29 .27 ... 7 POSItlOtl $1.39 4000 $ 29 <037 $195 ..,.. $295
transi ent s u ppression 24 pin l P .38 .37 .36 <-- 1.19 8 POSItIOn 1.49 <00' ... ..,.., .7' <093 .59

ACP
$3995 28 pin l P ... ... .43 5 POSItIOn ' 29 ._- 1.55 <002 ... <0<' .7' ..,.. 2.95

Low Price 40 pin l P .60 .59 .58

6 __

1.35 10 PositlOtl 1.69 <006 .79 ..,.2 65 ..,.. 229

11
<007 .2' ..,., .85 ..,.. 1.85

3LWIREWRAP MUFFIN® FAN
<006 .95 ..,.. 69 1'- 12.95
4000 3. ..,.. .es ' «09 12.95

SOCKETS (GOLD) <OlD .3' <0<7 .es 1«10 1295
___ # "'&"AA&.A&~

Th e d e p e nda b l e , l o w
<0" ... ..,.. .99 144 12 12.95

cait Ii. .. 1-24 25-49 50-100
<012 ... ..,.. .35 144 15 '95

co st. lar g e s t selli n g fa n <013 35 <050 3. 1441 9 ' .95

8 pin WW .ss ... ..• for com m e rci a l coo li ng <0" ... <051 .7' ' 50 ' .39

AMD MODEM Ie
D825P (RS232) $3.2 ' 10 pin ww (Ttn) .65 .63 .58 applic at io n s.

<015 3. <052 .15 asoa .95

DB25S Female 3.7 5 14 pin WW .7' .73 .67
<016 35 <053 .7' '503 69

,P/NAM7910 Hood 1.2. 16 pin WW .80 .n .70 • 105ctm free IIr delIVory <017 65 <055 3.95 . 50' 895

set with Hood. Sale 18pmWW .95 .90 .61 • 468" sq. x 1.50" deep. <016 .79 <056 2.95 .... .75

1200 Baud 7.50
20 pin WW 1.15 1.08 .99 • Weight · 17 oz . <0" .39 <059 9.25 <507 .95

5 Vo~S
22/44 SIT . KIM 2." 22 pin WN 1.45 1.35 1.23

<020 ss <060 .85 .508 3 75
43.'86 SIT. MOT ' .50 24 pin WN ' 35 1.26 1.14 SPECIALPURCHASE <02' .69 ..,.. .39 45 10 .79

Special ACP Prlcing'69°°
501100 5- 100 Connector WIW .... 28pinWW ' .60 1.53 ' .38

<022 .6' ..,.. .26 .." .79

501100 5- 100 Connectof5iT 3." 40pin WW 2.20 209 1.89 $9.50 ea. <023 .2' <070 35 "'2 .79
0102. ss <071 .26 45 14 '29

COEX 80-FT DOT MATRIX SUPER SPECIALS
<025 25 <on .26 4515 1.99
<027 ... <073 .26 45 16 1.45

PRINTER <026 65 <075 .26 4518 .85
<029 .7' <076 .7' <520 .7'

• 9x 7 Dot M atnx . 80 C PS . <030 ... <on .35 "55 ... 0Bt· [)irect ionat Pmtlng 'N35 <03, 32. <07. .35 .... .99

• 2K Buttered Memory
<032 2.15 -, 35 .... 2.25 m

• 80 . 96 . 132 C o lumns .
..". 325 ..,.. .35 8OC95 1.50 0

G raphics and Block Prin ting !. ~ . <035 .79 ..,.. .95 8OC97 1.25 m
• $electable C har P itch , Ltne

----------~
s:::

SpaCIng and F eed PARALlEL
T£RlIS : loMJ ~l Chect. 8an11;Wwe~ctIeeQ OJ
.-ow 2WMk1Iof~ 1ndude~~Md m

COEX Interf a ce Ca rd to Apple •• $49.~5 $19900
credit ctltd #1 v... . AMEX. CB .od ~~ cn.rge Md JJ3 ""' shIppong l handllng Of $2 50.~lI gr..t~.Add

Commodore In terfac e Ca rd to 1()'II" torJor-.gnort*I Ofus PareelPOll . Inc:tucIIT~ ~

VIC. ... PET .. .... .. .. .... $79. 95 1'\uITIOef. NOcoo. Pnces IUbtk1Io cn.ngeWIIhovt~ CO
Some~_~lopnor~ w. ,.,.,.... lhe nghtto (Xl
1UbI'MuterNnUlaetlnf Relaolpnoea ~ very c.:>
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• PHASOR PAIN FIELD - Patented and recently developed
in our labsis being tested by Gov't for riot control. Soon to come
under weapons restrictions asan infernal machine. Easily hand·
held. HazardousIF NOT USED WITHDISCRETION .

• ?PH PLANS (sold for animal control) $15.00
INVISIBLE PAIN FIELD GENERATO R - Procuces a di·

•
rectional field of moderately intense pain to backot head up to
50' . Cigarettepack sizeenclosureis easily hidden.

• IPG-3 PLANS ... $7.00 IPG-3KKIT& PLANS $44.50
IPG-30 (assembledfor animal control) $59.50
PHASOR STUN/BURNING WAND - Proouces sufficient
electrical energycapableof burning flesh. Intendedasa person'
aldefensedevice.
PSW-3 PLANS . . $8.00 PSW·3K KIT & PLANS . . $59.50

RUBY LASER RAY PISTOL - Intense visible red, burns,
hazardous, with parts sources.
RUBYPLANS(includesall part sources) $15.00
CARBON DIOXIDE LASER - Generates 20-40 watts 01
continuous powercapabieof burning, cutting. hazardous. (with
all part sources) . , $15.00
LASER RIFLE - Produces 200·3000 pulsesof 30 watt opti
calenergy. Portableand easilyhand-held.
LRG·3 PLANS , , . . $10.00
LRG-3KKITPLANS (minus diode) . . . . . $129,50
POCKET LASER - For the beginner, Visible reo " optical
version" , non-hazardous.
LHC·2 . . . . . $5.00 LHC-2KKIT& PLANS . .... $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAP ONS - Explod-

~~~\r~tA~s.: k~$~o~t Mi~~~!fii~~ & PLANS . . $49.50
PARTICLE BEA M WEAPON - PLANS . . $15.00

INFINITY XMTR - Uses telephonelines for selective home
or officeiistening whileawayon business or vacation
iNF-1 PLANS: $15.00
SEE IN DARK - Long range, total darkness.
SD-4PLANS $10,00
LON G RANGE WIRELESS MIKE - Crystal clearquality

• - miniature.
FBT-7 PLANS. . . $7.00 FBT-7KPLANS & KIT... $34.50
WIRELESS TELEPHON E TRANSMITTER - Long

~~~a~~oL~~~ ·$ 1 0.00 VWPM ·5K PLANS& KIT $34.50

Send for FREE catalogdescripton of above plus hundreds more
plans. kits andcompleted items. Weaccept MCor Visa or when
ordering, sendcheckor money order. Wepayshipping charges
'on ordersover $50.00, otherwise include10% with remittance.
SEND TO: SCIENTIFIC SYSTEMS

DEPT. R8, BOX 716, AMHERST, N.H. 03031

HAL.TRONIX
P.O. Oox 1101

SouthgQ t•• MI 40193

~ ,.~../.
~"""",,,, .•

__• MMOUl C NCJIM,NCl

W. l lltl

CIRCLE 75 ON FREE IN FO RM A T IO N CARD

OIllOf:!" 0\1£ 1' USAO WILL I E SHIl' I'I:O l'OIT""ID I:XCI:I'T
SHI~HG ON ITI:MS WHI:U AODlTIOfoIALC1'4AI'lOUAi'll: I'lI:OUfS Tl O

OM0 1'0£ 11.' LU ' THAN $21 .00 I'LI:Asr: INCLUDE ADOmQH
IN FOkMA TtOH, At S200 101Il HAHOI.I'IO "''10 MAlLI'IO CHAAOfS

Comp lete Sets of P.C. Boards Available For: Unicorn
Robot Project and Heart-A-M atic Project.

MANY, MANY OTHER KITS AVAILABLE
hfMI2ClQl Il. . ... ... or ...... L l. tor lllf_ . Ilofl . Ild I!J1ororl OIMor

HM.·TIWHIX ,rocIIIcl .. To or_ by phone ; 1.111-2. ·17'2.

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM·
PLETE WiTH ALL PARTS INCLUDING A DIE·CAST
ALUM CAS E AND COAX FITTINGS. REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish Iype or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) $19.95
(less case &.hUnlgs)

2304 MOD 2 (BasiC/Pre·amp) $29.95
(less case & Mhngs)

2304 MOD 3 (Hi·Gain Pre-amp) $39.95
(Includes case & 111111'95)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE. TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
~ssembled....... ..... $34.95
Slotted Microwave Antenna For Above
Downverters .. $39.95

PR EA MPLIFI ERS
HAL PA-19-1 .5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-l .4--3 mhz to 1.4 ghz. 10 to 12 db1gain op
erates on 8 to 18 volts at 10 maoComplete una $12.95.

(The above units areideal for receivers, counters. etc.)................ ..........................
16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS $69.95

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS ... ........ $39.95

16 LINE ENCODER KiT, COMPLETE WITH CASE,
PAD AND COMPONENTS $39.95

12 LINE ENCODER KIT, ,COMPLETE WITH CASE.
PAD AND COMPONENTS $29.95

CI RCLE 9 ON FREE INFO R M ATION CARD

Take advantage of o ur recently pu rchased
manu l act u rin and ate nt ri hts to th e ALL-2VG

MODULATOR ."
Not AGame TypeModulalor~i ' .• . . _~,~-:,i*
The MPS-1 Kit converts ,,.,...,. ','f" ""
VideolAud io signals to a .
crysta l oontrol led RF output . ' Asoemb!y TItTle
for TV Chann els 3 and 4. Approx 5 Minutes
The MPS-1 Modulator's ad
justable inputs are designed to match all TV Cameras and
VCRs and features a voltage regulated power supply,
power switch and LED indicator.
NoTuning Required. Operates $2995
on 117VAC. MP8-1 Modu lator Kit . . , .. . ,

5030 Parad ise, Suite e-100, Las Vegas , NV 89119

Z Telephone: 702-739-973219733 •
.....IL ORDERS: Send check or moneyO<de<s. Add 5%shipping and

hand lmg. minimum $1.50. Writ e for more detai ls free .

VIDEO QUARD

EXCELLENT FOR:
- All Antenna Systems
- Voice Communications
_ Video RF Line Amplll iers - CCTV Systems
_ Frequency Counters _ Oscilloscopes
- MATV Systems - FM Broadcasts
Now you can use one TV/FM Antenna to cover all close
and distant stations without experiencing overloading
problems . Ideal for outdoor and indoor use. 110 irn
pedance is 75 ohms. Power Supply is separate ooax feed
system which allows amplifier to be located anywhere in
cable run. Power Supply has knob to oontrol varible gain,
LED power on indicator, built-in AB .
switch and on/off switch. $4995
ALL-2V G Wired and Tested .

RF COIL
Sam e as #4 9A537MPC
$1.50 ea . 10/$12.50

(

4 TURN TRIM POTS ,
BO URNS #3339B

1K - 6K RIA - 10K
Special 99¢ ea.

T HUMB W H EEL SWI T C H

$7 95 BCD 0- 9
• W/C OMPLIMEN T

(E ACH D IG IT ILLU M IN ATED
WI LED)

4 D IGIT

W I EN D PLATES
FOR EA SY M TG .

DB-25 S (FE M ALE)
Th e most popu lar co mputer connect or.
Mf g. by AMP. .025" go ld PC pins
with mfg . holes.
$1 .95 ....._ ._ ...,'~'

r: r::", s~- ~eet e~ o Cll I (~
~ ~~~ ... e e- ... eoeo c.!'O ~ ; ~ .

4 POS-80~ 6 POS-80~

5 POS-80~ 7 POS-80~

BRID GE RECTIFIERS
35A 200 PI V $2 .00 f:'I -,
25A 100 PIV $1.50~

3A 400PIV $1.00.

DIP SWITCHES
High qualit y DIP switc hes mfg. by CTS.

Availa ble in the fo llo wing configuratio ns.

NETWORK SALES, INC.

MINI COAX CABLE
RG-174 500hm .100 0 0

10Ieel/$1.oo

THUMBWHEEL TRIMMER POTS
VERTICAL MOUNT
OH M S 500. 1K, 2K. 5K, 10K , 25 K
5 0K. 100K , 200K, 500K. 1 M EG..
4/$1.00 100/ $20.00

POWER TRANSFO~RMERS.

Pri : 115VAC
Sec : 24 vo lts @ .35 0 A . "
Dim : 2Y. x 1 x 1 H

-.....!!/

$1. 95 ea. 10/ $15.00 100/ $125.00

SOLiD CARBIDE PC DRILL
#55 1/8 in . SHANK FOR

USE WITH DREMEL TOOL

Special 79<:e a 10/ $5" ---==

TIMEX~ SINCLAIR~ CONNECTOR
Du a l 43 pi n . 0.1 " spacin g 1-- - - - - - - - - - - - --1
Wi re w rap - gold p lated 4.95 ea .

VERNIER PANEL POTS..
M u lt i-tu rn . W ' s h alt .
500 ohm , 1K . o r 10K.

$4.49

BYPASS CAP SPECIA L
.1 MFD - 50vDC

100/$5 00

CIRCLE 90 ON FREE INFORMATION CARD

*4 Call & Choke.
1 each of 15. 33. and 100
(uh) micro henries
chokes. t- var lable RF
coil (same as
*49A537MPC)

S3.25 each
. 5 IC'. , Socket., & Semi'•

1 each 01: LM565.
MC1330, MC1350.
MC1496, LM1889, 7812,
7818. 2N2222A. MV2109,

~~~IO~~k~8~~~~~~'4~'n. t---;:;::;;;;-;;:;:-;:::-:-;;--;;::;:~~;--"i---------------I
1-16. & 1-18 pin eecket.
(564 nollncluded)

$11.95 eech
.6 Mll c. H.rd w.re

LED & holder, ruse &
holder, line cord ,
grommet, SPST switc h,
DPDT switch, 2-F61
conn. & lugs, knob, 4
spacers, 6-screws & nuts,
2··RG-174, matching
transformer w/nut.

$5.95..ch

TERMS: Visa, M.C., Check ,
Money Order or COD (add

53.00). Min . Ord er $10.00. Add
52.50 S&H for USA. III. add 7%

Tax. MAIL ORDER ONLY .
Pr ices subject to change

w itho ut not ice.
Phone Orders Welcome.

WRtT E FOR OUR MONTHLY
UN-ADVERTi SED SPECIALS

M ITSUMI
UES A55F
VARACTOR TUNER
C HAN. 14-83
3 00 o hm INPUT $17.95

MINI FAN 3.125" sa.

40CMF fJ'1 15 VA C - 60hz

REMOVED FR O M " \ c

N EW EQU IP . ,".

T ESTED $6.95

DELUXE PARTS ASSORTMENTS
. 1 Reallton & Trlmpot.

68 '/. watt, 5% resistors &
5 PT-15 10K trimpots. 1
each - 51. 75. 100,4 70,
1.5K. 3.6K. 51K. 470K.
13-1.2K. 2-220. 3-1ooK,
6-330, 6-12K. 7-910, s
3.3K, & 14-4, 7K.

S5.25. ach
* 2 Capacllor "A"

Monolythics - 1-56Op1, 7
.1 mfd, & 1-.22 mfd.
Silver Mi cas - 2-1Opf, & 1
each 0143pf, 11Opf,
56Op1, 1200pf, 3000 or
330OpI.

S5.95 each
n Capecltor "8"

Mylars 4-.001, 2-.047, zs
.01. Radial lytics 3-10
mid 16V, 1-1000 mId 50V.
1-2200 mtd 35V. Disc
Caps 1 each of 5, 12. 27,
36. 110, 33Opf, 2- 12OpI,
3-39pf, 3-22Opf, and 1
Vari Cap 5-35pf.

S7.50 each

RFIFILTER .-
RFI suppression of f1ou res-
cent lights. machi nes. and1------- -------------1 appliances. Cornell-Dubil ier ~
' 1F-54 1001220 vACIOC. - ...... .
2 amps. $4.95 ea. I 1

.49
1.29

.89
1.0 0
1.25
1.15
1.25

.49
1.50
2.50

•80
•80
.80
.80
.80
.69
.30

1.79

VARICAPS
10 - 60 p I 79 <:ea c h
30 - 90 p f 79<: each

P O P U LAR CHIPS

C HOKES

.33 uh 33 uh

.47 uh 100 uh

15 u h 10mh

18 u h 69<: each

© COPYRIGHT 1983 NETWORK SALES, INC.

NETWORK SALES, INC.
2343 W. BELMONT AVE.

CHICAGO, IL. 60618
312-248-3202

L M 30 1
L M 380
LM 386
L M 565
MC 13 30
MC 13 50
MC 1358
MC 1458
MC 1496
L M 188 9
78 05
7808
7812
7815
7818
MV 2109
2N2222
MC1349

UHF AM P KIT
25 db gain

t------------i stripli ne PC board
using

(2) BFR-90's
$10.95

power supply
for above $3.49

(/)

9
z
oa:
f0o
UJ
....l
UJ

6
is
-ca:
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BETA
Electronics
1700 E. DESERT INN RD., SUITE 222 LAS VEGAS, NEV. 89109

TOLL FREE 800 - 782-2701

"LEADER IN THE BEST
VIDEO CIRCUITS FOR THE

EXPERIMENTERS.',

"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 W8VeA:Onverter techology with modulated audio.
:asyto build with fully Illustrated plans. Outstanding video clarity and stability.

TWO CHANNEL
SELECTOR SWITCH
PC BOARD, PLANS & PARTS $5.95

PLUS SHIPPING $1.50 EACH

#6044

FITS DIRECTLY INTO YOUR DELUXE II
FOR CONVENIENT CHANNEL SELECTION.

~
f<,,~ NE 564 SUBSTITUTE CIRCUITS AVAILABLE

4- (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

RKS GREAT WITH THE " Z BOARD," " FV4" OR "FV5"

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.

FREE POWER SUPPLY PC BOARD
WITll EVERY -z BOARD" ORDER--

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

QUANTITY DISCOUNTS AVAILABLE

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.

CALIF. ORDERS ADD 6% SALES TAX

VISAjMST MONEY ORDERS NO PERSONAL CHECKS

PC BOARD ONLY $3.60
PARTS ONLY $14.50

REGULATED +24V & +12V

~

DUAL POWER SUPPLY
PC BOARD, PLANS & PARTS $17.50

PLUS SHIPPING $2.50 EACH

ITS INCLUDE WHAT YOU SEE
FUSE, FUSE HOLDER, SWITCH,
NE CORD & STRAIN RELIEF

1001



....._ _ _.
Learn micro-processing with the new

MICRO"PROFESSOR IP

Students, engineers or technicians
upgrade. you r micro-processing skills
with the new Micro-Professor IP.
The MPF-IP features:

• extensive software support
• more built-i n memory
• improved keyboard
• larger display

Three tutorial guides help cove r all
capabilit ies. The ideal training tool!
MPF-I P will deliver you int o th e growing
world of micro-processing. Invest now!

Plus-FREE GIIT Only $179.95
o Chec k thi s box for FREE~
Z-SO Microprocessor ~I
Programming and
Interfacing textbook When_
you order within 7 dave. Dep t. RE12 3
$12.95 value. 14803 N .E. 40th

Redmond. WA 98052

For immediate action call TOLL FREE:

1-800426..1044
Full money back guarantee. "'I~I

'-- j

VISIT OUR NEW RETAIL STORE
LOCATEDAT 3101 IV HAMPDEN. ENGLEWOOD CD 80110

Phone 781·1589

• C5006 . • • . . • . • $12.00
21 / 4" 25 oh m Ro und S~.br C5001 ... .. •.• $1.26
Box of ClIps (.t IN st 250 pieees) .• .•• . . C4610 $5 .00
T1L 122/T IP1 22 Tr.nsi stor • . . . . .• . . . C600 3 ..• .•. . . 79Cu ch
40 pin IC Socut . • .. •.•. . . . ..•.•. . • C4781 • .. ••.. . 5/$ 1.00
6" Nylon Ca ble T il s .... . ......... •. C6004 .... •... 10/$ 1.00
3.579545MHZ Colo r Crys u l C4Q35 . .•.... . 99C ••ch
Miniature COS Cell 20 MEG/500 ohm •. C4818 . . . • . . • . 2/$ 1.00
Green Glow Neon s C4451 . . . . ...• 8/$2. 00
2xX' Zip B.e91 wit h Whit. Block .. • . . . • C6005 • • . • . •• . 50/$2.50

Carbide Drill Bits # 55, 56, 58
59,61 ,63 Your Choice.. . .1.29 ea.

•

' Send for our FREE 1984 catalog
, of electronic components, kits,

, ' . IC's , computer software,
computer periphera ls and
unique items.

11----:::-:-=-=:-::-:-:==:-:===-=-;:-:-=~-...l1

I

I
I
I

$7.95
$8.45
$8.95
$9.45
$9.95

SN 60/40 Rosin Core (RA)
One lb . Reels
16 swg. (.064)
18 swg. (.048)
19 swg. (.040)
20 swg. (.036)
21 swg. (.032)
'12 lb. Reels
22 swg. (.028) $5.95
24 swg. (.022) $7.95

SN 62 (2%Silver)Eutectic-Rosin Core
2 1 swg. (.031) $19.95

PlusFREE !~~~~~~n dgof'!!~~
FREE Freight On All Orders Over $25
Under $25 add $2.50 per order. Minimum order $10

• Check. Mooey Order. Master Charge. Visa
NY. State resdents add appropriate salestax

To place your order call:
TOU fREE800-645-4808
In NYS (516) 334-2660 NoCOO's accepted

TM
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SINE WAVE
SUPER·BOARD

o KSW 1483 Sinew ave Kit $119.95 + $5.95 StH

o KSO 1484 Sinewave M inus PCB $99.95 + $5.95 St H

o PCS 6252 Sinewave PCB only $20.00 + $3.00 St H

ZENITH Ml
09-151-03

FV-5
Phase Video

Sync. Suppressio n
M1 & FY-5 used a s 0 system

o RFM 3D40 Cry sta l Mo dulato rs $24.95
+ $3.00 St H

* Crys tal Con troll ed* Br illi ant Pict ure on Ch. 3 or 4
* For Video Tape Recorders. Sate llite TV

ReceIvers

20" PARA BOLI C
ALUMINUM DISH

The new SKY RANG ER wide band mic wave
receiver system will receive signals in the 1.9
GHz to 2.9 GHz range {lnclu dinq ham band,
rel igious and educ ational channels). Th is is
an assemb led un it. Everything is inclu ded ex
cept the mo unt ing pol e and the TV set. ALL
THIS fo r only $69.95. Qu an tity d isc oun ts
ava ila ble. Tak e advantag e of th is exciting
offer TO DAY!!

POWER SUPPLY
KIT

o KMP 1218 Mic ro Power Supply Kit $19.95
• $3.DO StH

o MPD 20DO Micro 20" Dish

$14.95
+ $5.95 St H

MICROWAVE PROBE
o KM P 2030 Micro Probe Kit $24.95

+ $3.00 St=Haim!eiiaii:ilillll=~

* Signal St rength Carrier Level Meter
* Crystal Con trolled Video Modulator* Detent Channel Tunin g wi th Fine T une
* Scan Mode on Fron t* Polarit y Selecto r on Front
* Decod er Output -5 Pin DIN
* Ante nna Mounted Image Reject Mixer

(Down Co nverter)

FEATURES
* Sig nal Stre ngt h Ca rrie r Level Meter
* Crystal Co ntrol led Video Mo dulato r* Detent Channel Tuni ng wi th Fine Tun e* Scan Mode on Front
* Polar ity Selecto r on Fron t
* Decoder Output-5 Pin DIN
* Block Down Converter (Mou nts on LNA)

'O~'t\~ STO 25D0 Satell ite RCVR

$449.95 + $8.95 St H

o KZM 2083 Ml FV-5 Kit $199.95 + $6.95 St H 0 PCZ BODO FV-5 PCB only $30.00 + $3.00 St H

o KZO 2084 FV-5 Kit (minus Ml ) $149.95 0 ZM O 9151 Ml Board only $89.95
+ $6.95 St H + $5.95 S/H

This advanced baseband video inversio n/sync sup pression syst em whic h is most oft en used
nati onwi de is one of our mo st pop u lar kits . It features AGe fo r stabi lity, RF mod ulator bu ilt on
the bo ard , no interna l connec tio n to T.V. and full band variab le tuni ng . High quali ty parts, full y
illustrated instru ctions , pre-punched cab inet and ptated-thru/so fder-masked P.C. boa rd make
thi s kit a breeze to assemb le. Th e Ml varacto r tuner board is assemb led and tested and need
only be int ercon nected to th e FV-5 board . Th e completed c ircuitry is th en p laced in the beauti-
tull y fi nish ed cabinet. Place yo ur ord er tod ay. ,.. ~.

~ ~ ;tJ.,eJ 0 SRM 2DOO Satel lite RCVR

} ":.- Mlste $349.95 + $8.95 St H

_1,.. ,

FEED
HORNS

o SLA 12DO LNA 120 K $349.95
. + S6.00 St H

o SLA l lDO LNA 110 K $394.95
+ $6.00 St H

o SLA l DDD LNA 100 K $489.95
+ $6.00 St H

o SLA 09DOLNA 90 K $664.95 + $6.00 St H

o SFH 03D0 D.C. Moto r Feed $144.95
+ $4.95 St H

o SFH 0100 Single Feed $17.95 + $4.95 StH
o SFH 0200 Dual Feed $144.95 + $4.95 St H

o SFH 0400 Servo Feed $179.95 + $4.95 5 / H

What do you need for a complete Satellite System?
A basic system co ns ists of a mounting po le (prefe rab ly set in conc rete) , a po lar mount. a
receiver dish, a feed assembly, a feed horn w ith po larity ro tor , a low noi se amp lifie r (LNA ),
a receiver wit h do wn co nve rter and mod ulator , and cables to interco nnect these co mpo ne nts
from the d ish to yo ur TV set .

Low
Noise

, Amplifiers

o CSP OD02Calendar $5.95

MISCELLANEOUS

o SFD BOOO Satell ite Dish 8' $449.95
3O-H FOB

* Fiberg lass w ith Integral Mou nt Surface
* Sturd y Pol ar Mount with Jac k
* Feed Mount Assembly for Easy Focal

Al ignment

State of the art technology brin gs you thi s superior Sinewave Superboard. It has no intern al
con necti on to TV, RF modul ator bu ilt on the board , AGe for stab ility and tun es the entire band
with a varacto r tuner and mul ti -t urn pot. A high qualit y plated-t h ru c ircuit board with si lk
screened parts layout, easy to foll ow, fUlly illustrated instruc tions and quality par ts make thi s
kit easy to assemble. The beaut ifully finished cabinet will add a to uch of c lass to the many
hours of enjoyment you w ill recei ve bu ild ing and using thi s kit.

MISCELLANEOUS
o SHC DOl O Satellite Hook-up Ca ble Kit

$59.95 + $5.95 S/H

o VCP 1283 Video Co lo r Processor ~~~L

PRICE
o STC 1283 Select ric Typ ewriter Co nvertor

o SHC 0010 Sate ll ite Hook-u p Cable Kit $59.95
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Ph ilips-Tech Electronics 138

Pomona Electronics 27

Profession al Video : 124

Radio-Electronics Reprint

Bookstore 114

Radio Shack 115

Ramsey Electronics 125

Random Access 109

RCA Distributor Special

Projects Division Cove r 4

R.F. Electronics 124

Sams Books 26

Scientific Systems 136

SCR Elect ronics Center 118

SEI... 114, 120

Sintec 99

Solder Craft.. 138

Solid Sta te Sales 118

Soltec 15

Sony 24

Spar tan Electronics 140

Symmetric Sound Systems 109

Tek·EI 124

Tektronix 5 .

Teltone 109

Trio-Ken..ood Communications 33

Vector 44

Video Electronics 109

Video Guard 136

Viz Manufa cturing .48

Wersi. 106

Westech 139

Zenith 11

VIC·20 INTERFACING BLUE BOOK
Did you know that your VIC can be used to

cont rol a 994 to y motor so effec t ively that It
runs like apreci sion machine? Or that you can
build an accurate digital thermometer using
the VIC and four parts costi ng less than $5?

These and other 28 Interfacing projects
selected for useful ness, ease of construct ion
and low cost are detailed in the VIG-20 Inter
facin g Blue Book, a veritable gold mine of prac- _
ti cal Inform ati on on how to bui ld a variety of In
terf aces for your computer.

Projects Include: COnnect ing VIC to your
ste reo; Plckpr oof digit al lock; Capac ita nce
meter; Liquid level sensor; Telephone dialer;
Voice output; SKl1SK RAM/ROM expansion;

- 128K RAM expansion; B-bit precision D/A; B-bit
Ai D converter; MX-80 Interface and more.

Writte n by a college professor in a friendly
and Informative style, the Blue Book gives you

- theory of operat ion, schematics, program
list ings, parts list, constru cti on hints and
sources of materials for each one of the 30 pro
jects.

If you want to get the most out of your VIC
- this book is a must. Cost Is$14.95 (less than

SOc per projectl). Price includes postage.

microsignal Dept M
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Free Information Number Page
92 Acti on Electronics 108
3 Acti ve Electronics 134

Advance Electronics 42, 43, 47
Advanced Analog Systems 108
Advanced Computer Products 135
All El ectronics 123
AMC Sales 106
AP Products Cover 3
BBC M etra..att 9
Beckman Instruments 89-92
Beta Electronics 137
BK Precision Dynasean 39
Byte-Ryte I
Cal vert 23
CD Electronics 104
CEI 30
chaney Electronics 138
Chemtronics 44
ClE. Cleveland Institute of

Electronics 52-55
Communications Electronics 2, 12, 13
Components Express 121
Computer Products

Peripherals 122
Contact~t... 109
Cooper Tools Cover 2
CRT Factory 108
Daetron 101
Diamondback Electronics 124
Digi -Key 126, 127
Dlgitron 122
Direct Video Sales 110
Dekay Computer Products 128, 129
DTI 103
Electra Company 21
Electro Industries 104
Electronic Rainbo 28
Electronic Specialists 118
Electronic Warehouse 41
Electronics Book Club 32, 46
Enterprise Development 110
ETCO 153
Etronix 138
Firestick Antenna 106
Fordham Radio 96, 105
Formula International 119
Gam it Appliance Service 108
Gamma Electronics 134
Gilco International 122
Gladstone Electronics 97, 102
Global Specialists 94
Grantham Coll ege of Engineering 31

75 Hal-tronix 136
38.4. 15.20Heath 71-73 , 97, 99,101,103
85 Hickok Electrical Instruments 102
94 Illinois Audio 104

ISCET 11O
Jameco Electronics 116, 117
Jan Crystal 106
JDR Microdevices 130-133
John Fluke MFG. Co. INC 6, 7
J & W Electronics 109
KCS Electronics 138
Kikusui.. 25
L.I. Public Wholesalers 134
Mcintosh Labs 94
MFJ Enterprises 104
Micro-Mart Distributors 107
Microsignal 14O
Multidyne Electronics 108
Multitech 29
Netronics RD Ltd 100
Net..ork Sales 136
NRI Schools 16-19
NTS Schools 34-37
Optoelectronics 95
P accom 114
Pacific One 108
Panavise 100
PAIA Elec tronica 110
Philips ECG ~ . 45

40 Channel VHF to UHF
-:'"- Block Converter
~-- "

28.95 Ea.
24.954 & up

Deluxe Version - Features fine tuning knob,
matching X former & 2 cables $38 .95

'

--I:· .8 functions and 30 ranges -
Diodeltransistor test function -
auto-polarity, auto-zero, and
auto-decimal . 10 Amps AC and
DC Current Capability· Transistor $64 95
Gain Test (hFE) • Conductance •

SGL WABER
Protect your
computer and
electron ic equipment
from voltage spikes

REFURBISHED
MONITORS
9",12", Commercia l $39 95
Grade as low as •

Jerrold 36 Channel
RemoteCATV ~
Converter
w/onJoff Fine Tuning $94.95
58 Channel Wireless $109.95

COMPUTER CARE KIT
The Preventative maintenance kit for the .
office a nd ho me compu te r "'/.....
Contains: PrecisionDuster, ..
Zero Charge Anti·StalK:Screen
and Keyboa rd eeener Zero
Charge Anti·Sl at.

10KM Cordless Telephone
I I" Model 5500M (modified)

r $325.00
External Antenna required
For export useonly

.r--_~Phili ps Remote
Cable Converter

q~§!.~ !.'y..~.~.9..~.~~.Q~.!.ti.§
Coax Cab'e 100 ' 9 .95

~~. :::::::::::::::: :: :: :: :::::: : : :::::::::::: :: : :: : : ::::::::::: :: :: :::::::: : : : :: ::::::: :: : :: .~~

~=tr~~:::::::::: :: :: :: :::: : :: :::::::: :::: :::::::: : : :: :::: : : : : ::: : : :::::::: : :::::::~:5
O'<np Tool lor F Conn ...••.••.••••••..•..••.....•....••.•.•. ..•.....••8.95

eno
Z
oa:
G
w
...J
W

o
Ci
~

140



Imagine that there was a single source
for all your Interconnection needs.
There is. A P PRODUCTS hasthe most com
plete line of Interconnection
products and accessories. DIp,
Socket and Card-Edge con
nectors, all sty lesand sizes
of Headers, and D-Submin
in both IDC and solder ver
sions. A P PRODUCTS offers
flat cable in both gray and
rainbow, in a wide variety of
widths. And, our new low
cost IDC assembly tool ca n
help put everything together
without putting a crimp in your budget.

Imagine that you could find high quality
.1DC products at affordable prices.
You can. A PPRODUCTSundersta nds
yourp rototyping needs.Our IDCproducts
a re manufactured to g ive you the accu
rate, dependable connectionsyou must

have.Theyare designed to save you time.
And, they are priced to save you money.

Imagine that there's an easy way to
find the AP PRODUCTS you need.

There is. The A PPRODUCTS Inter-
connection rack at you r

electronics dealer has the
complete line of connect
ors, cable, tooling, and
accessories. Over one hun
dred and sixty products in
all. You'll be able to find
what you need fast. So you
can get back to your pro
ject in a hurry.

Imagine that you need
more information.
No problem. Just call toll free
800-321 -9668 for the name of the distri
butor nearest you. (In Ohio, call collect
(216) 354-2101 .)

A P PRODUCTS INCORPORATED
9450 Pineneedle Or . • Box540

Mentor, Ohio 44061 -0540
(216) 354-2101

TVVX:810-425 -2250
In Europe, contac t A P PRODUCTS

GmbH • Baeumlesweg 21
0 -703 1 W eil 1 • W est Germany



RCA Distributor and .
Special Products Division,
Deptford, NJ 08096


