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Nicholson 

Boker® 
Crescent" 
Lufkin 
Nicholson 
Plumb® 
Weller, Wiss® 
Xcelit 

Take a good look round this ad and 
you'll agree that "All together" is no 
exaggeration. Whether you're making 
or mending, cutting or joining, striking, 
measuring or stripping, there's a Cooper 
tool that's just right for the job. Don't take 
chances on tools. Specify Cooper 
and get 'em right the first time! 

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362 

Coo erTools 
CIRCLE 8 ON FREE INFORMATION CARD 

Lufkin. 

Plumb 

-7510 Telex 579497 

www.americanradiohistory.com



SENCORE MODEL SC61 WAVEFORM ANALYZER 

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

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

Blight dual -trace CRT: 

60 MHz ( -3 dB), 100 
MHz (-1 

22 

dB). 

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

WCiNI. 
NEn.I 

INTENSITY CNANA CNANB AAB VEC10R 
FOCUS 

Simplify Freq ratio tests: 
Automatically 
compare input/output 
ratio of multiply/divide 
stages from 1:1 to 
1:999,999 with the 
push of a button. 

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

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

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

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

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

MOD 1 SC61 

INPUT COUPLING 

DC eve AC 

INPUT COUPLING 

DC..,... AC 

A DELTA MEASUREMENTS TRIGGER 
p eNTENSIEIED o SOURCE MODE 

BEGIN PORTION ENO Cs. ACEPO 
NDPN 

SEPT 

TIMEe-FREO:n. ' TV 

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

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

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

Double your productivity. When 
we say the SC61 will double your 
productivity, we're being 
conservative. We've seen cases of 

U.S. Patent Pending 
Financing Available 

Autotracking DCV, PPV, 

Freq: Measure DCV to 
.5°/D; PPV to 2%; 
freq. to .001%. Just 
push a button for 
either Channel A or B. 

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

digital and scope - 

ith 5 mV to 2000 V 
measuring range. (2 
lo -cap probes 
provided.) 

Super sync: ECL 
provides rock -solid 
sync trigger circuits 
with only 4 controls; 
includes TV sync 
separators for video 
work. 

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

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

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

Phone Toll -Free 
1-800-843-3338 
Alaska, Hawaii, Canada and 
South Dakota call collect 
(605)3390100 NCOR 

3200 Sencore Drive, Sioux Falls, SD 57107 

CIRCLE 70 ON FREE INFORMATION CARD 
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wabash 
diskettes 
$1.39 each: 
Now...Get High Quality at a Low Price 
Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error -free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 

Why Wabash is Special 
The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror -smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal...Helps Prevent Contamination 
To keep out foreign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek° evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 
Each Diskette is 100% Critically Tested 
Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra -high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 
Flexible Disc Quantity Discounts Available 
Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs 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 10% surcharge. Quantity discounts are also avail- 
able. Order 500 or more discs at the same time and deduct 
1%; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll -free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 

800-521-4414. 

SAVE ON WABASH DISKETTES 
Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 
8" Same as above, but bulk pack w/o envelope 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 
8" DSDD Soft Sector (Unformatted) 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 
3" DSDD Soft Sector (512 B/S, 15 Sectors) 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 
51/4" SSSD Soft Sector w/Hub Ring 
51/4" Same as above, but bulk pack w/o envelope 
5'/4" SSSD 10 Hard Sector w/Hub Ring 
51/4" SSSD 16 Hard Sector w/Hub Ring 
51/4" SSDD Lanier No -problem compatible 
51/4" SSDD Soft Sector w/Hub Ring 
51/4" Same as above, but bulk pack w/o envelope 
51/4" SSDD Soft Sector Flippy Disk (use both sides) 
51/4" SSDD 10 Hard Sector w/Hub Ring 

51/4" SSDD 16 Hard Sector w/Hub Ring 
5'/4" DSDD Soft Sector w/Hub Ring 
5'/4" DSDD 10 Hard Sector w/Hub Ring 

5'/4" DSDD 16 Hard Sector w/Hub Ring 
51/4" SSQD Soft Sector w/Hub Ring (96 TPI) 

5'/4" DSQD Soft Sector w/Hub Ring (96 TPI) 

CE quant. 
100 price 

Part # per disc ($) 

F111 1.99 

F111 B 1.79 
F31 A 1.99 
F131 2.49 
F14A 3.19 
F144 3.19 
F145 3.19 
F147 3.19 

M11 A 1.59 
M11 AB 1.39 
M41 A 1.59 
M51 A 1.59 

M51 F 2.99 
M13A 1.89 

M13AB 1.69 
M18A 2.79 
M43A 1.89 
M53A 1.89 
M14A 2.79 
M44A 2.79 
M54A 2.79 
M15A 2.69 
M16A 3.79 

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

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International 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. No COD's please. Non -certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial -case of 
100 8 -inch discs or $6.00 per case or partial -case of 100 5'/4 -inch 
mini -discs for U.P.S. ground shipping and handling in the con- 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll -free in the U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 
Copyright 1982 Communications Electronics'" Ad #110582 

(MlasterCard 

MEMBER 

DIRECT MAIL 
MARKETING ASSOCIATION 

OrderToll-Free! wabash 
error -free 

In Michigan 313-994-4444 diskettes 
TM 

COMMUNICATIONS 
ELECTRONICSTM 

Computer Products Division 
854 Phoenix Box 1002 Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL -FREE (800) 521.4414 or outside U.S.A. (313) 994.4444 
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Radio- 
Elecironics 
Electronics publishers since 1908 

THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 

JUNE 1983 Vol. 54 No. 6 

SPECIAL FEATURE 55 VIDEO AND HANDHELD ELECTRONIC GAMES 
A buyer's guide to electronic games. Danny Goodman 

56 VIDEOGAMES '83 

59 NEW FOR COLECOVISION 

62 ATARI 5200 

65 STARPATH'S SUPERCHARGER FOR ATARI 

68 VECTREX 

70 SOFTWARE AND ADD-ONS FOR '83 

73 THE TOP TEN GAMES OF '83 

77 VIDEOGAMES THAT TALK 

80 HANDHELD AND TABLETOP GAMES 

BUILD THIS 51 AUDIO FREQUENCY -RESPONSE METER 
Quickly and accurately find the frequency response of your 
amplifiers, tape recorders, and other audio equipment with this 
useful device. Ray Fish 

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

12 SATELLITE/TELETEXT NEWS 
The latest happenings in communications technology. 
Gary H. Arlen 

14 VIDEOGAMES 
Computers vs. videogames. Danny Goodman 

83 LOW -FREQUENCY LOOP ANTENNAS 
Part 5-A look at some highly directional antennas that do an 
outstanding job at low and very -low frequencies. R.W. Burhans 

CIRCUITS AND 
COMPONENTS 

88 HOBBY CORNER 
How to make your solar collector "follow" the sun. 
Earl "Doc" Savage, K4SDS 

92 DRAWING BOARD 
Turn fixed voltage regulators into adjustable ones. 
Robert Grossblatt 

96 NEW IDEA 
Frequency -boundary indicator. 

109 STATE OF SOLID STATE 
A solid-state brightness controller. Robert F. Scott 

VIDEO 98 SERVICE CLINIC 
All about countdown circuits-what they are, what you see when 
they fail, and how to fix them. Jack Darr 

98 SERVICE QUESTIONS 
R -E's Service Editor solves technicians' problems. 

RADIO 106 COMMUNICATIONS CORNER 
Satellite technology and the mail. Herb Friedman 

EQUIPMENT 26 Realistic Wide Range Stereo Frequency Equalizer 

REPORTS 30 Micro -Professor II Microcomputer 

DEPARTMENTS 10 Advertising and Sales Offices 

140 Advertising Index 

10 Editorial 

141 Free Information Card 

22 Letters 

112 

103 

111 

44 

6 

Market Center 

New Books 

New Literature 

New Products 

What's News 

ON THE COVER 
Electronic games, both video and 
handheld, have been extremely 
popular for several years now. But 
this past year has seen the introduc- 
tion of more videogame consoles, 
hardware add-ons, and game soft- 
ware than in all previous years com- 
bined. This month, we present a 
special section dedicated to helping 
you find your way through the ever- 
more -confusing world of electronic 
games. We Il tell you what's new, 
what's hot, and how to get the most 
out of your videogame system. The 
section begins on page 55. 

FRONT PANEL of the audiofrequency-response 
meter. This instrument will, among other things, 
allow you to set your tape recorder's bias and 
equalization controls with extreme precision. 
The story starts on page 51. 

COMING NEXT MONTH 
On Sale June 16 

Automotive navigation sys- 
tems. With these computer - 
based systems you'll never get 
lost again. 
Loran -C. A look at this fascinat- 
ing low-f-equency, long-range 
navigational system. 
Add-on RAM. The article on how 
to add 8K of non-volatile RAM to 
your Timex/Sinclair 1000, 
bumped from this issue because 
of lack of space will appear in July. 
And lots more! 

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

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

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

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

NEW TUBE 
FAMILY 

Always on the lookout for features to make top -of -the -line sets more salable, TV set makers 
have modernized a sure-fire old approach-a change in color picture -tube size and shape. 
This year will see introduction of the first members of a new family of picture tubes. They'll 
have sharply squared corners and flatter faces, presenting a pleasing aspect in a set. 
Because the corners have been extended, the new tubes will be designated 14, 20, and 
eventually 26 inches, replacing the former 13- 19-. and 25 -inch tubes. The first such tubes will 
come from Japan, to be followed by American -made versions. The new size nomenclature 
runs head-on into a long -held superstition of American TV set manufacturers that no even - 
numbered tube size has ever succeeded. 

ANOTHER TV 
STEREO SYSTEM 

A novel approach to stereophonic TV sound has been demonstrated by Grumman Aero- 
space: Placing the L-R stereo information in the color -video signal. The new Rainbow 
Sound system transmits the L + R information through the regular TV audio channel, and 
samples L -R information every 21 microseconds, switching it into the video signal in the two 
microseconds preceding the leading edge of the horizontal sync pulse. Thus, samples of 
stereo information are included at the end of every line of the picture, but, according to 
Grumman, safely within the area that is normally overscanned in a TV set and therefore not 
visible to the viewer. Grumman claims that the system requires no modification to the TV 
transmitter, and only a minor amount of additional equipment. The system has not been 
submitted to the EIA Multichannel TV Sound subcommittee, which is completing tests of three 
more conventional stereo -sound systems. 

BETAMOVIE The second major innovation from the Beta group this year will be Betamovie, a combination 
video camera -recorder in a single package that uses a standard full-sized Beta cassette. 
Designed to look like a fairly large 8mm movie -camera, Betamovie weights just 51/2 pounds 
and can record for up to three hours and 20 minutes on an L-830 cassette. (However. its 
miniaturized battery must be changed or recharged after an hour's use.) The main appeal of 
Betamovie will be to people who already own non -portable Beta recorders, because it os a 

record -only device. It will be introduced close to the year's end. No US price has been set, but 
it will sell for about $1,000 in Japan. 

VHD VIDEODISC 
LAUNCHED 

That on-again-off-again third videodisc system, the grooveless, capacitance-VHD type, is 
finally on the market-in Japan. It was formally introduced -his spring by its inventor, JVC, as 
well as by a large number of other Japanese manufacturers. Two versions of the player are 
available-a deluxe type, with random access, for about $630; and one withoat, at around 
$550. A random-access accessory will be offered for the low -end model. JVC is currently the 
only manufacturer of discs, with an initial library cf more than 100 titles. 

Introduction of the VHD system in the United States, most recently scheduled for this 
spring, was called off because of pocr economic conditions and the generally lukewarm 
reaction here to the two previously introduced videodisc systems. The Laser Vision disc 
system is also on sale in Japan, and presumably the VHD proponents were sufficiently 
encouraged by its reception to make their move there. Now it appears that Europe may be the 
first foreign location for VHD's debut, with the U.S. still in doubt. 

VCR 
BEST-SELLERS 

RCA remains the U.S.'s No. 1 VCR brand in terms of sales, but by a considerably reduced 
margin, according to an annual survey made by the trade newsletter Television Digest. In 
1982, RCA held a 22 -percent market share, down from 28 percent in 1981, the survey results 
indicate. At the same time, the number of VCR brands on the market increased from 21 to 31. 
Panasonic retained the No. 2 spot, its share increasing to 17.75 percent from 15.3 percent, 
while Sony retained third place with a 12 percent share, down from 14.2 percent ayear earlier. 
G.E., JVC and Zenith were in 3rd, 4th, and 5th places, respectively-all with snares of five 
percent or less. In 1982, VHS brands held 73.5 percent of the U.S. market, Beta 26.125 
percent as compared with 7.19 percent to 27 6 percent in 1981. (The percentages add up to 
less than 100 because of the presence of the CVC 1/4 -inch tape format.) R -E 
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All dressed up and ready to go 
Lightweight 

ZENITH STEREOPHONES 
featuring 

Samarium Cobalt Transducers 

a 

EN /T/1 
MODEI 839-62 
ulTa}i 
UG4fIllHi3GFTf 

e e 

=C W/e[ =r. 
AuIa01 

MID) ID 

MODEL 839-61 
SUPER 
UGHTWEIGHT 
STEREO 
HEADPHONE 

aMa1S4 
ammeemer 

I e 
Ultra lightweight stereo headphone with samarium 
cobalt transducer and two volume controls plus 14" adaptor 
plug and extra set of ear pads. Model 839-62 
Ultra lightweight dynamic stereo headphone with 'ó' 
adaptor plug and extra set of ear pads. Model 839-59 
Super lightweight folding stereo headphone with 14 Innerphone microstereo headphone with %" adaptor plug 
adaptor plug and extra set of ear pads. Model 839-60 and extra set of ear pads. Model 839-57 (not shown) 

Air Ar The quality goes in before the name goes on. ° 

Zenith Radio Corporation. Service, Parts & Accessories Division ! 11000 Seymour Avenue' Franklin Park, Illinois 60131 

EM/TIII 

MODEL 839-58 
SUPER 
UGHT1üE1GHT 
STEREO 
HEADPHONE 
4.2ezrer, 
StlWIftWAEfWh 
MMR1prtS 

AOA(STMU Kf:.h4h_ 

tNPMI50X14,5 
M:1MC'MC^nn[: n,a 
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Super lightweight dynamic stereo headphone with' t' 
adaptor plug and extra set of ear pads. Model 839-61 

Super lightweight stereo headphone with 44" adaptor plug 
and extra set of ear pads. Model 839-58 
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WHAT'S NEWS 

Growing computer field 
faces growing pains 

Lack of communication between 
computers is one of the more 
serious problems in the expanding 
small -computer field, George Mor- 
row of Morrow Designs told the re- 
cent Automated Office Conference 
in San Francisco. "Until local 
networking comes of age," he told 
the conference, "carrying a floppy 
disk from one computer to another 
is the most effective way to transfer 
information." The problem is made 
even more confusing, he said, by 
the lack of an accepted networking 
standard. 

A second problem is that soft- 
ware has not kept up with hard- 
ware in terms of productivity im- 
provement. "Hardware costs have 

come way down in recent years," 
he said, "but there's been no real 
change in programmer productiv- 
ity since compilers were de- 
veloped in the 1950's." 

A partial solution is the "univer- 
sal" software package, that can 
run in a wide variety of hardware 
environments. The package in- 
creases productivity because the 
programmer "doesn't have to re- 
invent the wheel for each individual 
machine." 

Universal software has also led 
to another development- 
bundling software with hardware, 
said Morrow, citing his own com- 
pany's introduction of the Micro 
Decision personal/business com- 
puter in 1982. It was supplied with 
six software packages, including 
word processing, a financial 

HOME CONTROUSECURITY SYSTEM 

A "PHONE -HOME" CONTROL SYSTEM, UNVEILED BY GE LAST JANUARY at 
Las Vegas, will allow homeowners to phone home to control appliances 
remotely. A simple phone call can monitor or control heating and cooking 
systems, kitchen appliances, lighting, security and smoke alarms, and phone - 
message devices. It also notifies the proper authorities automatically in case 
of break-in or fire when nobody is home, then dials a pre-set number where the 
homeowner can be reached and delivers the message by synthesized voice. 

spreadsheet, and a spelling check- 
er; it sold for $1,590, which Morrow 
said is less than the cost of the 
software alone. 

Tesla coil construction 
gaining new interest 

Before audio arrived to attract 
the experimenter's attention, prac- 
tically every electrics enthusiast 
had or was preparing to build a 
Tesla coil. Now interest is surging 
again; a group-The Tesla Coil 
Builders Association-formed in 
July, 1982 is already approaching 
200 members strong. 

Started by Harry Goldman of 
Glens Falls, NY, the new associ- 
ation puts out a quarterly publica- 
tion, T.C.B.A. News, that runs from 
8 to 18 pages per issue. It contains 
descriptions of coils built by 
members; reprints of old articles 
(some dating back to Hugo 
Gernsback's Electrical Ex- 
perimenter) on building coils; tech- 
nical articles on Tesla coil theory; 
experiments with high frequen- 
cies, and even news items on large 
Tesla coils accessible to visitors in 
museums or observatories. 

Information about the Associ- 
ation may be obtained by sending 
a stamped, self-addressed en- 
velope (absolutely a must!) to Har- 
ry Goldman, RD 3, Box 181, Glens 
Falls, NY 12801. 

Fujitsu to build plant 
in Southwest U.S.A. 

Fujitsu America Inc. (FAI) is 
planning a U.S. facility to man- 
ufacture optical -fiber com- 
munications systems and related 
equiipment. Present plans call for 
a 38,000 -square -foot structure in 
the Southwestern sunbelt region; 
the structure is to be completed by 
the end of 1983. 

The plant is expected to employ 
approximately 150 workers in the 
production, assembly, and testing 
of optical -fiber equipment. Fujitsu 
hopes to achieve an annual pro- 
duction volume of $100 million in 
the new facility. 

In -dash TV 
for your car 

Claimed to be "the world's first 
compact in -dash car video," the 
American Audio Corporation's ET- 
9000TV features black -and -white 

TV, as well as an AM -FM stereo 
radio, an auto -reverse stereo 
cassette -player, and a digital 
quartz clock. 

The unit is designed for safe 
driving-when installed in the 
dash, the picture tube is blacked 
out when the ignition switch is 
"on;" the TV sound continues, 
however. If it's installed in the rear 
of the car, the equipment may be 
wired for TV viewing while the car 
is running. 

IN -DASH CAR VIDEO STEREO. 

The system has a nominal out- 
put of 18 -watts RMS per channel 
(maximum 25 watts per channel) 
and carries a suggested retail price 
of $1,495. 

New picture -tube unit 
for RCA and G.E. 

A new color -tube concept de- 
veloped by RCA, COTY-29, will be 
produced by that company as well 
as General Electric and Zenith. 
COTY-29 stands for Combined 
Optimum Tube and Yoke in a 29 - 
millimeter neck. The RCA tube 
uses a system in which all 
elements-yoke, tube, and re- 
ceiver-have been optimized for 
reduced system cost, plus im- 
proved performance and reliability. 

The new system is expected to 
minimize manufacturing costs for 
color -TV receivers, chiefly be- 
cause of a substantial reduction in 
yoke size. It can be used on all 
tubes from 13 -inch to 25 -inch, and 
with 90 -degree through 110 - 
degree deflection angles. 

RCA will begin production of 
COTY-29 picture tubes later in 
1983, with G.E. and Zenith ex- 
pected to follow soon after. 

Radio pioneer enters 
Inventors Hall of Fame 

Ernst F.W. Alexanderson, de- 
veloper of the high -frequency 
alternator that made trans -Atlantic 
communication practical, has 
been inducted into the National In- 
ventors Hall of Fame in Arlington, 

continued on page 8 

www.americanradiohistory.com



I IM 

TEK 2200 MULTI -PURPOSE 
OSCILLOSCOPES 

THE PERFORMANCE/ 
PRICE STANDARD 

Now. Tektronix 60 MHz Performance 
is just a free phone call away! 

Wide -range veal - 
cal sensitivity: 
Scale fac'ors from 
100 V/div (10X 
probe) to 2 mV/div 
(1X probe). Accurate 
to +3%. Acordc 
coupling. 

Two high -sensitivity 
channels: dc to 60 
MHz bandwidth 
from 10 V/div to 20 
mV/div; extended 
sensitivity of 2 
mV/div at 50 

Sweep speeds. 
frpm 0.5 s to 50 ns. 
To 5 ns/div with X10 
rragnification. 

Delayed sweep 
measurements: 
Accurate to 3% 
with single time - 
base 2213; to 

1.5% with dual 
time -base 2215. 

7pktronix 'r2t's r. 

Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal, 
external and line 
sources; variable 
holdoff. 

Protes included. 
Highperformance, 
positive attachment 
10-1e pF and 60 
MHz at the probe 
tip. 

L 

These easy to order scopes are 
proof that it's not expensive to 
have advanced, 60 MHz perform- 
ance from Tektronix on your 
bench. It's just practical! Feature 
for feature, the Tek 2213 and 2215 
set a price/performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three-year warranty on all labor 
and parts, including the CRT. 

So advanced they cost you 
less: $1200* for the 2213! $1450* 
for the dual time base 2215! 
These low costs are the result of a 
new design concept that utilizes 

fewer mechanical parts than any 
other scope. 

Yet there's no scrimping on per- 
formance and reliability. You have 
the bandwidth for digital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

Scope. Probes. Three-year 
warranty and expert advice. One 
free call gets it all! You can order, 
or obtain literature, through the 
Tektronix National Marketing Center. 
Technical personnel, expert in oscil- 

loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15 -day 
return policy, full Tektronix warranty 
and worldwide service back-up. 

Get all the facts. 
Call toll free: 

1-800-426-2200 
Extension 92 
In Oregon, call collect: 
(503) 627-9000 Ext. 92 

'Price F.O.B. Beaverton, OR. Price subject to change. 

TtJctronbc 
COMN1frTEO TO EXCELLENCE 

CIRCLE 74 ON FREE INFORMATION CARD 

Copyright ©1983. Tektronix, Inc. All rights reserved. TTA-371 
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WHAT'S NEWS 
continued f oin page 6 

DR. ALEXANDERSON INSPECTS one of the high -frequency alternators used 
to transmit from Rocky Point, Long Island, to Europe. The picture was taken in 
1922. 

VA. At the induction ceremony, the 
U.S. Commissioner of Patents 
dedicated an exhibit and pre- 
sented a plaque to his widow, Mrs. 
Thyra Alexanderson. 

The alternator displaced spark 
and the arc in high -power com- 
munications and ruled the air- 
waves until tube transmitters were 
developed. 

Dr. Alexanderson was a pioneer 
in other fields. In 1924 he transmit- 
ted the first facsimile message 
across the Atlantic. In 1927 he 
staged the first test of home -TV 
reception (using high -frequency 
neon lamps and a perforated 
scanning disc) at his own home in 
Schenectady, NY. 

He was also a pioneer and early 
inventor and designer in high - 
voltage power transmission. In all 
he obtained 322 patents during his 
long career with General Electric, 
making him the company's most 
prolific inventor. 

This honor is by no means Dr. 
Alexanderson's first. He has re- 
ceived many, including the Gold 
Medal of the Institute of Radio 
Engineers in 1919, The Edison 
Medal from the American Institute 
of Electrical Engineers in 1944, 
and the Royal Danish Medal in 
1946. 

Sound with still pix 
on Pioneer Laserdisc 

Pioneer has announced a still 
picture with sound (SWS) system. 
When their Laserdisc is so op- 
erated, it is able to store an almost 
unbelievable amount of program 
content. 

Normally, 54,000 still pictures to 
the side can be recorded on a 
Laserdisc. To permit sound to be 
recorded also, the number of pic- 
tures is cut to 5400 and sound is 
recorded between each picture- 
using voice -compression tech- 

niques. Connected to a TV or 
monitor through an SWS adapter, 
each voice recording plays 13 
seconds. Total playing time is 20 
hours. 

New applications, such as new 
product presentations, travel 
guides, language lessons, cata- 
logs, and others are expected with 
the new system. 

Pioneer has also announced the 
development of a conversational 
interactive system. The system 
combines Laserdisc and a per- 
sonal computer. 

New K -band satellite 
to improve home TV 

RCA plans to launch a new 
higher -power communications 
satellite that would make TV - 
program distribution simpler and 

cheaper. As described by Eugene 
F. Murphy, President of RCA Com- 
munications Inc., it would contrib- 
ute significantly to the expansion of 
existing markets and the develop- 
ment of new services such as Sat- 
ellite Master Antenna Television 
(SMATV) systems. The proposed 
satellite will have an output of 40 
watts in the K -band (10.9 to 36 
GHz). 

SMATV is a service used to dis- 
tribute television from a receive - 
only antenna to points within a 
single building or building com- 
plex. Smaller antennas, made 
possible by the higher frequency 
and power of the K -band transmis- 
sion, can be located on rooftops, 
offering substantial savings when 
compared to terrestrial microwave 
or coaxial cable connections to a 
remote antenna location. R -E 

SATELLITE GETS TESTS 

A BLOCK 5D-2 SATELLITE IS BEING PREPARED FOR TESTS in a 24 -foot 
thermal vacuum chamber at RCA Astro -Electronics in Princeton, NJ. The 
chamber is designed to simulate the conditions to which the satellite will be 
subjected in outer space. The Block 5-D satellites are designed and built for 
the U.S. Air Force Space Division. The first of them was launched last Decem- 
ber 20, and is now operating in the Air Force Defence Meteorological Satellite 
Program system. 
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TIMEX MAKES THE 
COMPUTER, 

BUT WE MAKE IT TICK. 
If you own a TS -1000 or 7X-81 computer and want to bring out the power within it, you'll want Memotech. From easier input to high 

quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral 

comes in a black anodized aluminum case and is designed to fit together in "piggy back" fashion enabling you lla 
to continue to add on and still keep an integrated system look. I4q ResdWwn fweplics ' RR,, 

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor 

paged and no additional power supply is required. You can also choose the Memopak RAM which is just 

right for your needs. From economy to power. 16K RAM The Memopak 16K RAM is the most 

economical way to add memory to your TS -1000. It is fully compatible with the Timex or Memotech 16K 

RAMs to provide you with up to 32K of RAM. The 16K RAM also offers additional add-on capabilities 
through its "piggy back" connection. 32K RAM The 322K Memopak enables you to execute 

sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex's or 

Memotech's 16K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful 

enough to turn your TS -1000 into a computer with capabilities suitable for business and educational use. It 

accepts such BASIC commands as 10 DIM A (9000). MEMOCALC Memocalc, our spreadsheet analysis 

software, enables TS -1000 users to perform complex number crunching routines with ease. With 

the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified. 

Quick revisions can be achieved by entering new data to your formula. 
MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 

standard typewriter keyboard, with TS -1000 legends. The keyboard is cable connected to a buffered 
interface which is housed in a standard Memopak case and plugs directly into the back of the 

TS -1000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with 

up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutines. 
CENTRONICS PARALLEL AND RS232 INTERFACES 
Memotech's Interfaces enable your TS -1000 to use a wide range of 

compatible printers. The resident software in the units gives the 

complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and 
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals. 
SEIKOSHA GP 100A PRINTER The Seikosha GP 100A uses a 5x7 dot matrix printing format with 

ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a 

maximum width of 80 characters. The printer uses standard fanfold paper up to 

9-1/2 inches wide. The GP 100A is offered as a package including cable and 
interface. Other printer packages are also 
available through Memotech. 
ORDER AT NO RISK. All Memotech 
products carry our 10 day money back 
guarantee. If you're not completely 
satisfied, return it within ten days and we 

will give you a full refund. And every 

Memotech product comes with a six 
month warranty. Should anything be 

defective with your Memotech product, return it to us and we will repair or replace 

it free of charge. Dealer inquiries welcome. To order any Memotech product use 

the order coupon or call our toll -free number 800/662-0949 
TS -I000 o a registered trademark of Timex Corp. 

VÄLL`ini I Vi.12 
CORPORATION 

7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-320-2917 

Mail To: Memotech Corporation, 7550 West Yale Ave., Denver, CO 80227 

I Code: RE -6 

16K RAM 

132K 
RAM 

64K RAM 

IMetnocalc 
Keyboard with Interface 

High Resolution Graphics 

Centronics Parallel Interface 

RS232 Interface 

Printer Cable 

GP 100A Printer Package 
Shipping and Handling 

Ike (Colorado residents only) 

Price' 

49.95 

99.95 

149.95 

49.95 

99.95 

99.95 

74.95 

99.95 

19.95 

399.00 

4.95 $ 4.95 

1 

TOTAL 

*All prices quoted in U.S. dollars. Prices and specifications subject to change without notice. 

"Please add an additional $5.00 for printer shipping charges. 

Check MasterCard O Visa 

Account No. ExP 

I Name 

Address 

Phone number 

I city 

L 
Sute tip 

J 
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EDITORIAL 

Videogames Today And Tomorrow 

Videogames have come a long way since Atari's original Pong. 
Many videogame manufacturers have come and gone. Many more 
videogame systems have disappeared. In today's market, the 
survivors are the cartridge-programmabre videogames and 
videogame cartridge manufacturers. 

The market for videogame cartridges has exploded and the 
number of videogame cartridges and cartridge manufacturers is 
growing at an unbelievable pace. Hardly a day goes by when a new 
videogame cartridge or accessory is not announced. To illustrate this 
point, this year's summer CES show (which will be held in early 
June) will devote a large block of exhibition space exclusively to 
videogames. Keeping track of the new videogame cartridges as well 
as the new videogame accessories is a difficult task. To keep our 
readers abreast of this market, this issue presents a special section 
devoted to videogames. Handheld and tabletop games are also 
covered. 

While our special videogame section will bring you up-to-date with 
respect to today's videogame market, it does leave one major 
question unanswered-What will the videogames of the future look 
like? So, at this point, I will dust off my crystal ball and gaze into it. 

In the near future, I see home videogames with true 
three-dimensional TV displays. Pac-Man will try to gobble you up 
instead of those dots. In the far future, I see home videogames using 
holographic displays instead of TV sets. Pac-Man will now have the 
ability to attack you from all directions. 

In the future, the arcade videogames will also change radically. 
Here, I see environmental videogames. These will control the images 
you see and the sounds you hear, and what you feel. 

Now, my crystal ball has served me pretty well. But, I have to be 
totally honest with you. Atari has expressed interest in a system that 
displays true three-dimensional images on a standard TV receiver 
without requiring that the viewer wear special glasses. So, the 3D 
videogame may be closer than we all think. 

The environmental videogame is currently being test -marketed. For 
approximately two dollars in change, the player climbs into a spheri- 
cal vessel. Once inside, the player is strapped in and is surrounded 
by video displays. When the game starts, the sphere lifts -off and 
rides atop a column of air. By controlling the airstream, the player 
controls the position of the sphere. Inside the sphere, the video 
screen places the player at the controls of a starship that is hunting 
enemy starships. Of course, the object of the game is to destroy all 
the enemy starships. 

Initially, the environmental videogame has been well received. 
There is one drawback, however. The first few times someone new 
plays this videogame, he finds himself so overwhelmed with the 
ability to control the attitude of the sphere that he forgets to play. 

So, now that I've taken the credit away from my crystal ball I'll let 
you enjoy our special videogame section. 
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"I built this 16 -bit computer and 
saved money. Learned a lot, too:' 
Save now by building the Heathkit H-100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-B t18 -Bit Computer Kit money you can use 
to buy the peripherals and software of your choice. 

H-100 SERIES COMPUTER SPECIFICATIONS: 
USER MEMORY: 
128K-7E8K bytes 
MICROPROCESSORS: 
16 -bit: E088 
8 -bit: 8085 

DISK STORAGE: 
Built-in standard 
5.25 disk drive, 
320K bytes/disk 
KEYBOARD: 
Typewriter -style, 
108 keys, 13 

function keys, 
18 -key numeric pad 

GRAPHICS: 
Always in graphics mode 
640h/225v resolution; 
up to eight colors 
are ava, fable" 
COMMUNICATIONS: 
Two RS -232C Serial 
Interface Ports and 
one parallel port 

128K bytes standard 
Optiona 

DIAGNOSTICS: 
Memory self -test 
on power -up 
AVAILABLE SOFTWARE: 
Z -DOS (MS-DOS) 
CP/M-85 
Z -BASIC Language 
Microsoft BASIC 
Multiplan 
SuperCalc 
WordStar 
MailMerge 
Data Base 
Manager 
Most 
standard 
8 -bit CPIM 
Software 

The H-100 is easy to build the step-by-step Heathkit 
manual shows you how. And every ste3 of the way, you 
have our pledge "We won't let you fail" Help is as close 
as your phone, or the nearest Heathkit Electronic Center. 

And what better way to learn state-of-the-art computing 
techniques than to build the world's only 16-bit/8-bit 
computer kit? To run today's higher -speed, higher -per- 
formance 16 -bit software, you need an H-100. It makes a 

big difference by processing more data faster. 

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

Want room to grow? The H -100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes compared to a 64K standard for many 
desktop computers. 

And the industry -standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradability of the l--100. 

High -capacity disk storage, too. The H -100 's 5.25"floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" floppy disk drives. And an optional internal 
Winchester disk drive will be available soon. 

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

The H-100 gives me the most 
for my computer dollar! 

Heathkìf 
Heathkit Electronic Center* 4re unite nt Vat lechnalogy f Ier.tronic Corporation. 
Heath Company anti Vmnechnolot y F le,. t,ûnice Corporal i,.., are aubsidiarias of /anal. Andin Corporation 

CIRCLE 16 ON FREE INFORMATION CARD 
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SATELLITE/TELETEXT NEWS 

SPACE SETS 
LICENSING 

ACCORD WITH 
SELECTV 

A landmark agreement involving authorized transmission of pay -TV programming to private 
satellite receivers has been hammered out by SPACE (The Society for Private and Com- 
mercial Earth Stations) and SelecTV, a California -based subscription -television service 
which transmits up to 90 programs per month. The agreement covers satellite delivery of 
movies to residents of multi -unit dwellings and distinguishes SelecTV as the first premium 
service to go after the private cable and SMATV (Satellite Master Antenna TV) market. The 
agreement provides for attractive volume discounts and rates for the pay -TV service, depend- 
ing on the number of subscribers delivered through the SPACE member companies. 

The agreement comes at a time when other major program suppliers, such as Home Box 
Office, decline to bargain with the growing number of SMATV system operators who want to 
offer pay programming directly to apartment, condo, and mobile home dwellers. The SPACE- 
SelecTV deal involves a sliding fee scale under which SMATV operators pay about $7 per 
subscriber (less for high quantities) for use of the SelecTV programming. 

TOO MUCH OF A 
GOOD THING? 

The continuing increase in satellit programming was expected to reach a saturation point; for 
years, gloomy forecasters have predicted that the cable industry couldn't absorb all the 
programming being sent its way via the new satellite networks. The predictions began coming 
true in recent months, starting with the demise of CBS Cable, the critically acclaimed cultural 
channel, which ceased operations at the end of last year. The Entertainment Channel, a joint 
venture of RCA and Rockerfeller Center, was another attempt at a cultural -programming 
channel. Although it is no longer in operation, don't count it out yet. It is expected to be back 
again, this time as an ad -supported service. 

Within a few days of the announcement that CBS would close, Group W Satellite Com- 
munications and Walt Disney Productions said they were dropping their joint venture to 
launch a "Disney Channel" pay -TV kidvid service. But Disney is going ti alone, and still 
intends to begin transmitting the channel, probably aboard a Westar bird; target start-up date 
was April 11. About one-third of the channel's programs will come from the Disney library of 
animated and live -action films; the rest will be children/family shows acquired from other 
producers, plus a healthy dose of original programming created in connection with Disney's 
new EPCOT center in Florida. 

Meanwhile programming services continue to bloom. Over at Group W, the Nashville 
Network, a country music channel transmitted via Westar, has taken shape. For fans of 
another style of music, the recently launched Cable Jazz Network offers 24 -hours -a -day 
audio -only service (in stereo) aboard the CBN Cable Net I transponder. 

AROUND THE 
SATELLITE 

CIRCUIT 

The unstoppable Ted Turner is making noises again-this time about launching a "fourth 
network" to compete with ABC, CBS, and NBC as a full-scale national broadcasting effort. 
The network would try to line up independent TV stations, plus disenchanted affiliates of 
current networks. Programming would primarily encompass original shows, although other 
Turner subsidiaries-especially Cable News Network-would contribute to the program 
lineup. Target launch date could be as early as this fall, and the tentative name is Turner 
Network Television-or "TNT." 

The Canadian government is cracking down on unauthorized satellite receivers. A new 
enforcement project, coordinated by the government's Department of Communications, has 
started with warning letters sent to unlicensed users. The main targets are unauthorized cable 
and SMATV operators, such as apartment complexes or saloons which pull in programming 
from U.S. cable birds. At this time, the government doesn't plan to go after home or private 
users of earth stations-a difficult task, anyhow, in Canada's wide-open spaces. 

Scientific Atlanta has introduced a line of receive -only earth stations-the Series 9000 
models-which are available in 2.8 -meter and 3.2 -meter designs, starting at $1,500. They 
replace a costlier line of professional equipment for mini -cable and SMATV operations. 

Canada and the U.S. have set up an arrangement which will allow satellite com- 
munications companies in both countries to negotiate agreements with each other for use of 
domestic satellites to carry communications to the other country. Until now, all tele- 
communications traffic between the U.S. and Canada were carried by terrestrial microwave 
facilities, with occasional satellite transmission permitted in accordance with a 1972 arrange- 
ment between the countries. 
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VIC-20 
(a real computer at the price of a toy) 

s89.0o 
(when you buy 6 programs) 

You get the Commodore VIC-20 computer for only 
$134.00 when you buy 6 tape programs on sale for 
only $59.00. These 6 programs list for $100.00 to 
S 89.00 You can choose one of three packs: 6 
games pack, 6 home finance pack, or 6 small 
business pack. The VIC-20 computer includes a full 
size 66 key typewriter professional keyboard, color 
command keys, upper/lower case, full screen editor, 
16K level Il microsoft basic, color, sound and 
music, real time, floating point decimal, easy to 
read self teaching instruction book, connects to any 
TV, includes console case. 

33K COMMODORE VIC $159.00 
with 2% tines mors power 

You get the VIC-20 computer plus we expand the 
total memory to 33,000 bytes to give you 25 times 
more programming power. 

41K COMMODORE VIC $199.00 
with 4 times mon power 

49K COMMODORE VIC $249.00 
with 8 tines mon power 

40.80 COLUMN BOARD $99. 

A fantastic price breakthrough for VIC-20 owners on 
this most wanted accessory!! "Now you can get 40 
or 80 Columns on your T.V. or Monitor Screen." 
Plus we add a word processor with mall merge, 
electronic spread sheet, time manager and terminal 
emulator l l These PLUS programs require only 
8K RAM memory. 

TRACTION FRICTION PRINTER $299.00 
Comstar FT deluxe line printer, prints 85x11 full 
size, single sheet, roll or fan fold paper, labels etc. 
40, 68, 80, 132 columns. Impact dot matrix, bi- direc- 
tional, 80 CPS. 

COMPUTER AND SOFTWARE 

SALE 

60K MEMORY EXPANDER $69.00 
Sixslot - Switch selectable - Reset button - Rib- 
bon cable. A must to get the most out of your 
VIC-20 computer. 

VOICE SYNTHESIZER $79.00 

Makes your VIC-20 talk, VOTRAX based plus 
features found only in $295 versions. GREAT BUY - DON'T MISS THIS SALE( I 

VIC20 COMPUTERPER 

TOP 10 ARCADE GAMES 
VIC-20 TAPE PROGRAM SALE)) 

Rank Name 
1 Super Paratrooper (Fantastic) 

2 EsterminatorPius 
(Better than Centipede) 

3 Cricket (Better than Frogger) 
4 Snackman (Better than Packman) 
5 Galactic Crossfire (you in the middle) 
6 Anti Matter Splatter (Nuclear Disaster) 
7 Bog Blast (Creepy) 
8 Bombs Away (Great) 
9 3-2 Mue Escape 

10 Kruy Kong 

BUY ANY FOUR - DEDUCT 10% MORE 

VIC-20 PROGRAMMING AIDS!! 
Bale 

$22.95 

22.95 

15.9$ 

9.95 

11.95 

Introduction to basic programming 
(manual and tapes) 
Advanced basic programming 
(manual and tapes) 
Programmers reference manual 
1288 pages - you must have this') 
Programmers easy reference card 
I l able s.1,515drawings) 
VIC,20 Revealed 
(267 pages of VIC secrets) 
6502 Machine Language Assembler 
165 Programming cartridge 
(gives 400% more programming power - 
get 124 95 16K adventure game free 0) 

Commodore 64 Computer 

9N 
919.95 

919.95 

919.95 
915.95 

916.95 

919.95 

S18.95 

915.95 

914.95 

914.95 

24.95 

89.00 

COMMODORE 64 
(more power than Apple II at half the price) 

WE HAVE THE LOWEST PRICES - CALL USI 

9 97.°° 
(with factory rebate and software savings applied) 

PROFESSIONAL SOFTWARE 
Nome 
word processing pack 
complete Data Base pack 

(includes Malmergel 
Electronic spreadsheet pack 

(like viSrCalC) 
Accounting pack 

(personal & business) 
Programmers Helper 
Programming Reference guide 
Basic Tutor 
Typing Tutor 

Sale 
$69.00 

$6900 

$69.00 

$49 00 
$5900 
818.95. 
$19.95 
$1995 

80 column BOARD 
80 characters per line on the screen at one time. In 
Crudes word processing pack (list $89.001. complete 
data base pack (list $89.00). Electronic spreadsheet 
pack (list $89.00)_ ALL FOR ONLY 9179 

We have over 300 Programs for 
the Commodore 64 Computer 

WE LOVE OUR CUSTOMERS 

You pay only $397.00 when you order the power- 
ful 84K Commodore 64 computer! We pack with 
your computer a VOUCHER good for $100 rebate 
from the factory when you send in your old 
Atari, Mattel, Coleco electronic game or com- 
puter. This includes Sinclair, Timex, Texas In- 
struments, VIC-20 computers and others!! PLUS 
we also include a $100 software COUPON FREE 
that allows you to buy PROFESSIONAL SOFT- 
WARE from the items shown in the center col- 
umn of this ad! Call us today (312) 382-5244 for 
best prices and best service. 

PROFESSIONAL WORDPROCESSING 
PACKAGE 

This wordprocessor is specially designed for the 
Commodore -64 utilizing the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training. Complete cur- 
sor and insert/delete key controls are used. Block 
movement and/or duplication, line insertion and/or 
deletion, automatic centering, margin settings, tab 
settings, copy, disk or tape handling, and all printer 
types. Up to 99 continuous pages of text can be 
output to the printer. List $89.00. 

COMPLETE DATABASE PACKAGE 
A user friendly data base system that makes in- 
formation easy to find and store. You can add, 
change, delete, and search for data. Print the in- 

formation on a printer in any format desired. When 
combined with the word processor pack you have a 

powerful merge program that allows custom 
documents and personalized mailing lists. List 
$89.00. 

COMPLETE ACCOUNTING PACKAGE 
(Hone or Small Business) 

This general ledger program Is perfect for small 
business as well as home. It utilizes a double entry 
bookkeeping system. You only need enter one tran- 
saction and the computer will handle the other. All 
accounts are user defineable and will build for 1 

year, resulting in a file of all transactions by ac- 

count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 187 entries per month). With this 
accounting program you will be able to monitor 
your financial growth as well as your expenses. List 
$59.00. 

COMMODORE 64 PROGRAMMERS 
REFERENCE GUIDE 

This Is the In-depth guide that goes into the heart 

of the 64. All aspects of the basic and machine 
language are covered. (A must for anyone wishing 
to program the Commodore -64). Sale $16.95. 

LOWEST PRICES 15 DAY FREE TRIAL 90 DAY FREE REPLACEMENT WARRANTY 

BEST SERVICE IN U.S.A. ONE DAY EXPRESS MAIL OVER 500 PROGRAMS FREE CATALOGS 

Add $10.00 for shipping, handling and Insurance. Illinois residents 
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 
orders. WE DO NOT EXPORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 day express mall! Canada 
orders must be In U.S. dollars. 1 

111.1.1.1.M1, 4MAIM.-1M41.. -111M1 - 

PROYECTO 
ENTERPRIZES(WE 

LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382.5244 to order 
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VID EOGAM ES 
Game or computer? 

DANNY GOODMAN, CONTRIBUTING EDITOR 

IT APPEARS THAT AFTER MANY YEARS OF 

promises, we will really have keyboard 
expanders and computer functions for 
several game systems this year (see this 
month's special section for reports on 
what's in the works from Atari, Coleco, 
Mattel, and Odyssey). But that develop- 
ment is forcing many videogame enthu- 
siasts to face a difficult decision- 
whether to buy one of the many under - 
$300 computers currently on the market, 
or to upgrade their present videogame 
with one of the new add-ons, such as the 
one from Mattel, shown in Fig. 1. 

t:. . 

' 
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FIG. 1 

Computers are a tempting alternative; 
they're amazingly versatile, and they also 
offer the promise of helping children and 
adults prepare for the "World of Tomor- 
row" (a phrase whose meaning may be 
obsolete in only a few years). As pro- 
ductivity tools, computers are hard to 
beat. With a computer system and word- 
processing software you can shuffle more 
words in a year and a half than you could 
have in four years with your the old type- 
writer. 

But what about games? There are, of 
course, games for just about every com- 
puter on the market. Some are quite good, 
especially those using high -resolution 
color graphics. But it's unlikely that 
you'll be able to find a single computer 
that is capable of playing all of your fa- 
vorite videogames. Where else but on a 
game system can you play such a wide 
assortment of popular arcade, space - 
action, adventure, and strategy games? 
And even if some company such as 
Activision should decide to come out with 
a computer version of Pitfall, how long 
will you have to wait for it? And will you 
have the right computer to play it on? 

The fact is that the majority of the top- 
quality games today are coming from the 
home videogame -software companies- 
that's their business. To remain on top of 
a very competitive marketplace, those 
companies are dedicated to recruiting the 
best game -design talent and producing 

more of the kind of games we want to 
play. And since there are more 
videogames out there than there are com- 
puters, and in far fewer formats, compa- 
nies find it much easier, and more profit- 
able, to supply that market. Finally, even 
the differences in format have begun to 
disappear with the introduction of adapt- 
ers that allow you to play one system's 
cartridges on another. That's something 
you're unlikely to see in the computer 
market. 

Another new development is the in- 
troduction of game -hardware add-ons- 
voice modules, for example-that greatly 
enhance game play. While such add-ons 
are also available for computers, at least 
to some extent, most computer -game 
software is not configured to take advan- 
tage of them. Also remember that to be as 
versatile as it is, a computer must make 
compromises along the way. Those com- 
promises become obvious when a compu- 
ter is compared to a "dedicated" ma- 
chine, whether it be a videogame or a 
word processor. 

"But," you may object, "you can do 
so much more with a computer!" Indeed 
you can. Keep in mind, however, that 
compromise is the key word here. If you 
buy a computer to play games now and 
expand later, what is likely to happen is 
that you will eventually discover that your 
machine is not suited to many serious 
computer -applications. Thus, if you have 
a specific application in mind (tele- 
communications, data management, 
business graphics, electronic spread- 
sheets, or word processing), buy a com- 
puter for it. If the computer has a few 
games available, then all the better for 
you. 

But if you want to play video games 
now and expand later, direct your atten- 
tion to today's videogame systems. 
You'll have an immediate quality library 
to choose from, plenty of new titles to 
look forward to, plus, on most machines 
today, the ability to add some measure of 
computer capability. In most cases it will 
be a simple computer add-on, but it will 
supply you with a fundamental knowl- 
edge of personal computing. Armed with 
that knowledge, you'll be able to select 
the proper, practical, personal computer 
to fulfill your needs. And you won't have 
wasted your money on a weak computer 
that doesn't even do a good job of game 
playing. 

Contrary to what some analysts be- 
lieve, there is room for both industries in 
the consumer marketplace. 

tarpath's Dragonstomper 
for Atari 2600 

CIRCLE 101 ON FREE INFORMATION CARD 

Dragonstomper Starpath Atari 

GRAPHICS 

SOUND 

EASE 
OF LEARNING 

CHALLENGE 

VALUE 

10, 

Like most of Starpath's cassette -tape 
games for the Atari 2600, which require 
the Starpath Supercharger plug-in mod- 
ule and a cassette -tape player, Dragon - 
stomper will be admired more by ex- 
perienced joystick jockeys than by casual 
game players. It is not a game with which 
to kill a few minutes before dinner. But if 
you are into adventure gaming, you owe it 
to yourself to see how a devilishly com- 
plex game can be properly executed for 
the 2600. 

Dragonstomper is a multi -load game. 
That is, the entire game requires three 
tape loads to complete. 

The ultimate goal of the game is to 
capture a magic ring guarded by a fierce 
dragon. To get to that final stage, howev- 
er, you must first acquire enough gold and 
other possessions in the wide open coun- 
try to get past a guard at the bridge to the 
city. You begin the game with some gold, 
strength, and dexterity. As you wander 
through a territory covering about nine 

continued on page 21 
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WIDE VARIABLE 
VOLTAGE RANGE 

0-150 VAC 

3A 
CONTINUOUS 

4A 
INTERMITTENT 

HIGH CURRENT 
HANDLING CAPACITY 
[1653:2A ccntinuota) 

ISOLATED 
OUTPUT VOLTAGE 

BUILT-IN LEAKAGE 
TESTER FOR OSHA, UL, 
CSA TESTS [1655 only] 

SOLDERING IRON 
TEMPERATURE 
CONTROL TO 100W 

New! Isolated -variable AC 
power supplies that do it all... 

isolate, regulate, evaluate. 

SBIOtA lFYY. 

AC YOt18 

{ \ ' 

.i' 

MODEL 1655 $350 
Isolated -Variable AC Power Supply 
with leakage tester 

` PRECISION 

MODEL 1653 $165 
Compact isolated variable 
AC Supply. 

DYNASCAN 
CORIPORATION 

I -i stock at your local distributor or call toll -free 

L 800 621-4627 [in Illinois I-312-889-9087] 
for more information. 

6460 West Cortland Street Chicago. Illinois 60635.312/889-9087 
International Sales, 6460 W. Cortland St., Chicago, IL 60635 

Canadian Sales, Atlas Electronics, Ontario 
South and Central American Sales, Empire Exporters, Plainview, NY 11803 
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Computers are creating 
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NRI-trained people. 
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If You're Serious About Making Money 
In Microcomputers, 

NRI Is Serious About Showing You How. 
Never has there been a 
faster -growing field of 

technology. 
From complex corporate management 

systems to word processing down to the 
popular video games, computers are 
appearing everywhere you look. And han- 
dling everything imaginable from robotics 
to household budgeting. It's all due to the 
microprocessor This tiny chip is revolu- 
tionizing the role of computers in our ev- 
eryday lives. And as a result, it is creating 
a phenomenal demand for people skilled in 
working with microcomputers. 

Careers in small computer 
technology will increase 

600% in the next ten years. 
The U.S. Department of 

Labor projects job openings 
for qualified computer tech- 
nicians will more than double 
as early as 1985. And a re- 
port by International Re- 
source Development, Inc. 
estimates a 600% increase in 
service positions through the 
next decade. Furthermore, 
most of these will be new jobs 
created by the expanding role 
of computers in our lives. 
While thousands of people 
fear losing their positions be- 
cause of growing computer 
applications in clerical, infor- 
mational, and even service 
fields, thousands of more jobs 
will be created for those who 
are prepared to meet the 
challenge. 

Training with NRI can se- 
cure a profitable, exciting fu- 

ture for you. With our in- 

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

t. 

With NRI, you'll have a choice 
of courses that include the TRS-80 
Model Ill Microcomputer with disk 
drive or the TRS-80 Color Com- 
puter with Computer Access Card. 
You'll also get a professional LCD 
multimeter, the NRI Discovery Lab, 
and hundreds of demonstrations and 
experiments. W hat's more, all 
equipment is yours to keep. 

struction, you can be more than prepared. 
You will be expertly qualified to handle the 
operational, programming, and technical 
aspects of all kinds of microcom- 
puters and microprocessors. 

Learn in your 
spare time. 
No need to quit 

your job or tie up 
your evenings with 
night school ... no 
classroom pressure 
or rigid schedules. 
NRI trains you in 
your own home at 
your convenience. 
You're a class of one with complete course 
materials, practical training on the latest 
equipment, and the backing of a full staff 

of professional electronics instruc- 
tors. NRI brings it all to you. 
And more than any classroom 

lecture could teach you, your train- 
ing is "hands-on," designed by 

NRI's own com- 
puter profession- 

als around the 
latest model of 

one of the world's 
most popular 

microcomputers. 
It's the TRS- 

80rM Model III 
with disk drive 

and the features 
to perform di- 
verse personal 

and business 
functions. No other small 
computer has so much 
software available for it, 
and no other is relied on 
by so many people. And, 
the TRS-80 is yours to 

keep. 

NRI advanced 
technological equipment and 

training teaches you how 
to use, program, and 

service state-of-the-art 
microcomputers. 

Through your carefully planned NRI 
course, you'll get a wealth of practical ex- 
perience. Using our Discovery Lab® 
which comes as part of your course, you'll 
build and study circuits starting with the 
very simplest and progressing to the most 
advanced. You will learn to analyze and 
troubleshoot using a professional 

4 -function LCD digital multimeter And 
with your NRI Discovery Lab, you build an 
NRI-designed interface which allows you 
to actually explore registers, memory 

locations, and input/ 
output ports of your 

computer: You'll 
even be able 

to write 

programs to control the circuits you de- 
sign and build. 

NRI will also provide you with hun- 
dreds of state-of-the-art experiments you 
perform. And most importantly, our full- 
time faculty will always be available to per- 
sonally assist you. Since 1914, NRI has 
helped people become experts in advanced 
electronics at home. And today, our entire 
school is totally committed to giving you 
the best opportunity to build a rewarding 
future in the microcomputer field. 

The catalog is free, the 
training is priceless. 

When you have completed your NRI 
training, you'll be one of a new breed of 
computer technicians-fully rounded in 
advanced technology and ready to perform 
the professional skills you most enjoy. 
From programming to servicing, you'll be 
a valuable candidate for hundreds of com- 
puter jobs. And in this rapidly expanding 
field, any job-whether in the realm of 
maintaining, testing, or programming mi- 
crocomputers-can be your first step to a 
most rewarding and challenging career 

Send the postage -paid card today for 
your FREE 104 -page catalog of courses, 
equipment, and lesson plans available to 
you. It's a highly useful summary of 
opportunities matched to appropriate 
training in today's high-tech revolution in 
electronics. But you owe it to yourself to 
see how easily you can become part of the 
exciting world of microcomputers. 
If the card has been removed, please write to us 
today. 

NRI 
NRI School of Electronics 
McGraw-Hill Continuing 

Education Center 
A4 rj 3939 Wisconsin Avenue 

Washington, D.C. 20016 

Lull 
We'll give you tomorrow. 
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The Triplett Model 3500.. 
Simple to use Choose 
Auto or Manual ranging. 

4. 

MODEL 3500 
AC/DC Range Zero 

LPR/R Select 

OHMS 
VOLTS 20mA 

200mA 

VS2mA COM 10A 

Autorange DMM-features simplest and easiest operation with auto 
or manual range selection plus range annunciators; only two jacks 
make all measurements except 10A range. 

Zero Adjust-relative reference feature (offset) works with all DMM 
functions to display subsequent readings as -t deviations from the 
stored input. 

Overload Protection-with special .3A 250V and 2A 600V fuse 
arrangement; Hi and Low Power ohms on all ranges plus audible 
continuity tone selection. 

Manual range readings to 2999. 

The new Model 3500 is loaded with features. Choose either the auto range 
mode or manual mode. Included is a Zero Adjust for offset measurements, 
overload protection. 10 Amp range, audible continuity tone, readings to 
2999 for greater resolution and many more. 

For a demonstration. contact your Triplett distributor. Mod Center or 
representative. 

Triplett Corporation, One Triplett Dr., Bluffton, OH 45817. (419) 358-5015; 
TWX (810) 490-2400. 

O 

7R'` 
R75V 

Triplett performance . . 

a tough act to follow 

11TTRIPLETT 

THE NEW 

T.he Triplett Model 50.. . 

a High Quality Low 
Cost Versatile VOM 

711',ratt.<rT n 

only 

$55 

Rugged 12 range V -O -M; single range switch for con- 
venience and minimizes error. 

2 Overload Protection-protected with special 3/8 amp 250V 
and 3 amp 600V fuse arrangement. 

3. Snap off battery compartment access, built in tester stand. 

The Model 50 has been especially designed for the hard usage of the 
industrial and maintenance environment, vocational Tech schools and 
commercial electrical measurements use. 

For a demonstration. contact your Triplett distributor, Mod Center or 
representative. 
Triplett Corporation, One Triplett Dr., Bluffton, OH 45817 (419) 358-5015, 
TWX (810) 490-2400. 

43"PK OFpG 

?L 
\O - a tough act to follow 
\`97svEP 

Triplett performance... 

11F TRIPLETT 
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VI DEOGAM ES 
continued from page 14 

consecutive screens, you'll come across a 
random selection of eleven different foes. 
Through the clever design of screen 
prompting messages and joystick re- 
sponses, you can elect to fight any 
enemy, although doing so may cost you 
some strength. But a victory may net you 
a prize and/or gold. Keys can open doors 
to locked temples, huts, churches, and 
castles on the screen. Using some posses- 
sions helps you regain strength. 

Once you've gotten past the guard, the 
second load puts you in a one -screen city 
with three shops and three warriors. As 
you enter each, the screen changes to the 
inside of the shop, where, through a shop- 
keeper, you can sell off possessions and 
buy new supplies for your journey to, and 
battle with, the dragon. You can also en- 
list any or all warriors for your battle. 
When you're ready, you go to a gateway 
to the darkness-and the third load. 

That load features a corridor laden with 
visible and invisible hazards that scrolls 
vertically as you inch your way along. 
Your strength and dexterity are sapped, 
requiring judicious use of certain supplies 
to replenish them. After a region of 
poison darts comes a pit-your entrance 
to the dragon's room and the magic ring 
vault. Getting by the dragon is an incred- 
ible challenge. And reaching the ring re- 
wards you with a magnificent color dis- 
play and heroic music. 

If the descriptions here are vague, they 
are purposely so. The fun of Dragonstom- 
per is in discovering the effects of the 
dozens of possessions and supplies at 
your disposal throughout the game. The 
instructions won't help, so be prepared 
for long sessions and experimentation. 

The Supercharger' s graphic power 
comes through in the prompting and in- 
ventory messages, as well as fine touches 
in numerous screen elements. You would 
need two or three $35 game cartridges to 
achieve the complexity of this one $18 
tape (plus $44.95 for the Supercharger 
module). But even then, you wouldn't 
have the same continuity, because the 
game carries over inventories from one 
load to the next. 

You'll work hard in this game. And 
even after you reach the magic ring once, 
you'll still want to experiment again with 
other powers and possessions. If you 
think you're an adventure pro, you can 
prove it by telling me the title of the heroic 
tune at game's end. 

Parker Brothers' Amidar 
for Atari 2600 
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Amidar Ata -i 

EASE 
OF LEARNING 

9 10 

Parker Brothers won over many con- 
verts with its first arcade -game title, 
Frogger. That was one of the truest -to - 
arcade adaptations ever developed for the 
2600. Unfortunately, its second arcade 
attempt, Amidar, leaves out much of the 
flavor of the arcade game on which it is 
based. What comes through, however, is 
a maze -type game for your library with 
unusual play characteristics. 

Amidar was not a rip-roaring success in 
the arcades, so it's possible you may not 
have played the original for comparison. 
The essential scenario of Parker's one - 
player, two -screen home version is the 
same. On the first screen, you are in con- 
trol of a gorilla, who is being chased by 
five warriors. All characters move only 
on the horizontal and vertical bars. As the 
gorilla moves, he leaves a trail of color 
behind him. If he colors all four sides of a 
square, the interior of the square fills. The 
goal, then, is to fill all the squares without 
being touched by the warriors. 

Your gorilla has a couple tricks up his 
hairy sleeve, however. For each gorilla 
"life," you have up to four opportunities 

to make the warriors invisible for a few 
seconds and thus escape a sandwich situa- 
tion (warriors also move faster than the 
gorilla, so they may overtake you in a 
straightaway). Additionally, if your 
gorilla manages to color all four corner 
boxes, the warriors turn into chickens and 
the gorilla can get bonus points for in- 
tercepting them. After about five seconds 
and warning sounds, the chickens again 
become warriors and pursue your gorilla. 

Screen two is an identical maze, only 
this time you control a paint roller, while 
five pigs chase you; they look like tiny 
piggy banks in this version. The objective 
is the same on this screen-color the 
maze. (The difficulty level is the same- 
it increases only after every gorilla - 
paint -roller round.) Successful comple- 
tion starts you back on the first screen 
with six faster warriors. 

What I don't see from the arcade ver- 
sion is the gorilla picking up coconuts 
along the maze in screen one. In the 
second screen of the arcade version, the 
roller turns ninety degrees for horizontal 
painting-no such luck in the home ver- 
sion, because of the limited capabilities of 
the 2600. Also, in the arcade version the 
paint roller screen is a lot tougher, be- 
cause only blank squares adjacent to col- 
ored squares can be painted; the paint has 
to roll continuously around a square in- 
stead of leaving the haphazard trails that 
were permissible in the first screen. Park- 
er's Amidar, however, is not so sophisti- 
cated. 

To the game's credit, I get frustrated 
sometimes when I've colored the fourth 
corner under pressure from the warriors. I 

expect an instantaneous switch from war- 
rior to chicken, but there is often a delay 
of a second or so-disastrous for my poor 
gorilla. Yet on other occasions, squares 
fill in immediately. 

Pattern players will find the gorilla/ 
roller's foes easy to track, relegating the 
game to the Pac-Man genre. The game's 
graphics are crisp for the 2600 and free 
from the serious Atari Pac-Man-cartridge 
flicker problems, even though there are 
more moving objects on the screen. The 
sound, however, is somewhat dull, parti- 
cularly compared with the subtle, 
tension -building background music of the 
original. 

Amidar may be fine for a light action 
game, but don't expect the glitter of an 
arcade jewel. R -E 
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LETTERS 

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

Needed equipment (and that is where the diode of channel A first. Use the pushbutton 
FASTER THAN LIGHT? cost comes in): A collimated light source with also to trigger off the horizontal sweep of the 

In the January 1983 issue of Radio- remote control over a shielded wire by means scope. 
Electronics, Dr. Harold W. Milnes claims of a pushbutton switch; a straight stretch of Incidentally, to be able to distinguish the 
that his experiments have shown that electric twin lead (300 ohm) transmission about 100 output of the two diodes, one might like to 
waves move over wire with velocities exceed- meters long; two photodiodes-with identical have the one connected in the opposite- 
ing c-the speed of light. characteristics (no photo transistors-they polarity sense with respect to the other. That 

It is not my purpose here to argue about the are too slow for the experiment); appropriate is easy, because we have two independent 
theoretical aspects of his article; neither will I biasing battereis and "pots" for the diodes- bias batteries. 
take the space to show some flawed also 300 -ohm termination resistances for After proper arrangements are made, take 
assumptions-such as the negligence of the each diode. Now, the most expensive item: a care that no stray light hits either diode. (Wait 
inductions of his giant loop, etc. two -channel, high -frequency scope with until dark, for example.) 

If we want to compare the velocity of light "storage" feature. Now, the experiment: Push the button brief - 
propagation cwith the velocity of propagation The setup: Connect the 300 -ohm ter- ly to obtain a light flash. The light wavefront 
of an electrical wavefront along a wire or a minated transmission line to "channel A" of will hit the "far" diode first and then the one of 
transmission line, then an experimental the scope with one photo diode at the "far channel B about 1/3 microsecond later. The 
arrangement should be-and can be- end" (properly biased to threshold forward electrical wave front set off by the first photo 
devised to let the one "race" against the conduction). diode meanwhile has traveled the distance 
other. Connect the other photo diode to the input toward the scope, but along wire. The posi - 

A most appropriate experimental setup- "channel B", again threshold -biased and ter- tion difference between the two vertical lines 
which, I agree, cannot be devised on the minated. of the scope will tell you which one traveled 
cheap-is to initiate an electrical wave as a Align the two diodes with the collimated faster than the other. 
result of a light wave. light source, so that the light will "hit" the The possible delay between light and con - 

Rat's new 
VCR Parts Package. 
RCA's newest Parts Package holds the 25 
fastest -moving VCR parts you'll need for 
servicing RCA and other brands of VCRs. 

And it's priced to save you money. 
The whole package sells for less than the 
total cost of the individual parts. You get all 
25 mechanical and electrical parts with one 
convenient order. 

For full information, see your RCA 
Parts Distributor. Also ask him for the RCA 
VCR Parts Cross Reference (Form 1F6627) 
and VCR Tool Catalog (Form 1F6857). 

RCnDistributor and 
Special Products Division 

1 F7273 
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1. 1 

Use the POWER within your reach! 

If 
A new and unique magazine for the world's 

most popular personal computer 

12' issues 
only $29.95 
Save $5.45! 
Plus receive 

free 
software 
cassette! 

The best add-on value 
for your ZX81 or TIMEX 

SINCLAIR computer 
Now that you've got a TIMEX SINCLAIR 
computer make sure you get the new 
magazine that helps you to get the most 
out of it ... TIMEX SINCLAIR USER! And 
take advantage of our special bonus of a 
free software cassette ($15.00 retail 
value) with each subscription. 
TIMEX SINCLAIR USER is published 
monthly. It keeps you totally up-to-date. 
It helps you make full use of the power 
of your computer. 

TIMEX SINCLAIR 1000: the price and 
technology breakthrough that finally 
made computers affordable. 
TIMEX SINCLAIR USER: the magazine 
that helps you use the power of this 
revolutionary computer. 

Tile) SINCLAIR R covérs' tie iül F`: 
spectrum of user interests. Education. 
Business applications. Home manage- 
ment. Games and family entertainment. 
And TIMEX SINCLAIR USER does it in a 
easy -to -understand style that's 
authoritative yet friendly. 
Each issue is packed with articles and 
information that help owners make use 
of the power of their computer. News 
about software releases. Reviews. Hard- 
ware developments. Reader question 
and answer column. Eight pages of pro- 
gram listings in every issue. New and 
unique user applications. How to pro- 
gram. Interviews. Special money saving 
offers to readers. 
In fact, all the latest ideas and informa- 
tion to ensure that new owners and ex- 
pert users never tire of their computer. 

FREE BONUS WITH YOUR 
SUBSCRIPTION 

"Packrabbit" 
Retail value 

$15.00 

A good reason to order now! Receive a 
software program cassette of an ex- 
citing, new arcade game! "Packrabbit" 
is a regular $15.00 retail value. Free with 
subscriptions for a limited time only. 

r 

For any age 
or experience 

Remember: the TS1000 was designed 
precisely for you. Whatever your age and 
experience in computers, TIMEX 
SINCLAIR USER can help you use the 
power of your computer. 

SUBSCRIBE NOW and take advantage 
of our special offer. Only $29.95 for 12 
monthly issues postage paid. This 
represents a $6.00 saving over regular 
newstand prices. And remember, you 
receive a FREE BONUS with every 
subscription, a "Packrabbit" software 
cassette ($15.00 retail value). 

To order call TOLL FREE 

800-543-3000 
Ask for Operator 243. In Canada call 
(513) 729-4300 and ask for Operator 243. 

These numbers are for orders only. Have 
your VISA, or Mastercard card ready. 

Mail to TIMEX SINCLAIR USER, 49 La Salle Avenue, 

Name 

Address 

City State Zip 

( ) Check ( ) Money order. Or charge to 

( ) Visa ( ) Mastercard 

Number 

Expiry 

Signature 

Buffalo, New York, 14214 

( ) Yes, I want to subscribe to TIMEX 
SINCLAIR USER at the special rate of $29.95 
for 12 issues delivered to my door. In addition I 

understand I will) receive the FREE software 
cassette with my first issue. 

R E6 
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ductance in each diode is small, but since 
both diodes are identical, the experiment will 
just cancel that possible excuse out and be 
totally honest. Incidentally, good photodiodes 
are made by many first-class semiconductor 
houses: There is Motorola's MRD500 or 
Hewlett Packard's HP4220. 

If all that is a little too expensive for your 
taste, there is a less comprehensive way of 
testing the theory: Take a crystal -controlled 
10 -MHz generator (pure sinewave is re- 
quired) and launch a standing wave on about 
120 meters of transmission line by having first 
an open line and then a shorted line. With a 
very loosely coupled detector, count the num- 
ber of minima (nulls). You should find two 
nulls per wavelength. 

Since k = v/F, you can verify for yourself 
whether v is smaller, equal to, or larger than s. 
If the number of nulls along the 120 -meter 
stretch is less than eight, v would have to be 
larger than c. Good Luck! 
P. H. VAN ANROOY 
Zionsville, IN 

MICROPROCESSORS 
We enjoyed reading "How To Interface 

Microprocessors," by William Barden, Jr., in 
the January 1983 issue of Radio - 
Electronics. Microprocessors are, indeed, 
taking over, and it's articles like that one that 
are helping to make it possible. However, 
especially in today's fast-moving world of 
the article is already slightly obsolete in what 
it refers to as "state-of-the-art." 

Specifically, Fig. 7 (two 7475 latches and 
Fig 8 (four 75451 relay drivers with eight dis- 
crete diodes) can all be replaced directly with 
a single Sprague UCN-4801A BiMOS 

latched driver. That single integrated circuit 
also features improved output ratings (50 
volts and 500 mA). 

Alternatively, if even higher output ratings 
are required, the 75451 drivers and diodes 
can be replaced with a single device from the 
Series ULN-2820A for ratings to 95 volts, or 
with two devices from the Series UDN-2540B 
for rating to 1.5 A. 
F. RAYMOND DEWEY 
Worcestor, MA 

COVER TESTER 
I don't know who was using the IC tester on 

the cover of your January 1983 issue, but he 
obviously doesn't know one end of an IC from 
the other. 
STEVE HATLEY 
Jonesboro, TN 

Our cover photographer was using the IC 
Tester. And you're right -he doesn't. -Editor 

HOME -STUDY COURSES 
Readers of Radio -Electronics may be in- 

terested in knowing about two new "study -at- 
home" courses that are now available from 
Oklahoma State University. They were de- 
veloped by Dr. Larry Jones, professor of 
electronics -engineering technology, and are 
designed for students who have a basic un- 
derstanding of electronics. They go on to in- 
troduce students to theories needed to un- 
derstand and implement specific applications 
using the technology. 

The courses, "Digital Electronics" and "An 
Introduction to Linear Integrated Circuits" are 
each offered for three hours of university 
credit from the Oklahoma school. Admission 

requirements apply only to students who are 
working toward an OSU degree. 

These "learn -by -doing" courses are 
offered for year-round enrollment, and each 
consists of 13-15 written assignments and 
two proctored exams. Students may go from 
enrollment to completion in their own home- 
towns; the materials are sent by insured, re- 
turn mail when the course applications are 
received. The exams may be proctored by an 
approved examiner in the enrollee's locale. 
Assignments are completed on self -paced 
schedules and mailed to the Independent 
and Correspondence Study Course at OSU 
for evaluation by Dr. Jones. 

The courses are designed around a sylla- 
bus, the learner's guide to the course in- 
formation. Those guides serve much the 
same purpose as a professor's classroom 
lecture and are designed to supplement the 
course textbook. 

Of interest to career professionals may be 
the special reduced -tuition rate available to 
persons who need the information in the 
courses, but do not want college credit. They 
may submit the written assignments only and 
omit the proctored exams; upon successful 
completion of the course, students selecting 
that option will be awarded a Certificate of 
Completion appropriate for framing. 

For more information on either of 'the 
courses, write Independent and Correspond- 
ence Study, 001 Classroom Building, OSU, 
Stillwater, OK, 74078 - or call (405) 624- 
6390. Be sure to specify the course for which 
information is wanted. 
PHYLLIS J. LUEBKE 
Assistant Director, 
Oklahoma State University R -E 

FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" overd1t=partsatalog 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

Stock No. of 
No. Pins 1.9 10-49 50 

11055 24 4.99 54.35 53.90 
11050 26 5.15 4.50 4.05 
11057 40 6.81 5.95 5.35 
11058 64 12.02 10.50 9.45 

IC-KOOLERS- horn stock No.%ne 
UNITRACK (lissome No. In IC Price 

r2waus et heal nom 22225 14 9.29 
ICs. Woeuc,,r monger rde 22226 16 .29 and ostler 9-e 1, omen. l lust push Ickooler on - 22227 18 .29 
heat is collected from lop 22228 20 .29 
and bottom of IC and 
dissipated Won'tit snake 
loose,se,ei 

I t 

$79.95 

WILD ROVER 
Touch switch capsule 
Operating motion is 005 without the 
use of a levered arm Extremely last on 
and oit with low notre Normally open - 
rated 115 VAC 1 6 amp -30 miiii0hm re- 
6,stance - 61 s radius by 160 thick 

Stock No. 1-9 108d» 
12098 61.42 51.28 

DIGITAL MULTIMETER 
S, yI,rotary switch opera 

Large easy to read 5 
3-'r digit display 800 hours 

bAerating 
me path smote 9v 

attery Seven lunotmhs- 
IOC Volts. DC Amos. Ohms. 
AC Volts. AC Amps. Diode 
and Resistor luncuon. Aud. 
this Continuity Che., 

o4aaNe c 
wt 0,3 $9 95 

60140 ROSIN CORE SOLDER 
Stock Length Weight 

No Dia all 1 Price 
50015 062 3.9 1 5 SI 16 

50076 062 25 4 239 
50077 062 50 8 425 
50070 032 33 1 5 131 
50079 032 885 4 247 
50080 032 175 8 457 

i 

Stock No. 13801 
- "Floppy Disc" 
Power Supply For 
Winchester Drives 

$1099° 
13801-1 Data Sheet 

Ltor 13801 ... 25 

ELPAC POWER SUPPLIES - DC/DC CONVERTERS 

SINTEC ELPAC Input Output Output Dimensions 
Stock No. No. Voltage Voltage Current IHaWODI 

300 NW Typa IVDCI (VOCI (MAI in Inch.. P.c. 
13825 0133801 3.07.0 1230.5 025 .480.5183.05 6 7.95 
13826 CB3811 3.07.0 -1200.6 025 .480.5103.05 7.95 
13827 083002 3.0-7.0 1500.7 020 .400.5103.05 7.95 
13828 C83812 3.0-7.0 -1530.7 020 .480.5103.05 7.95 
13829 CB3804 3.0-7.0 2830.7 010 .400.5103.05 7.95 
13830 CB38143.0-7.0 -2830.7 010 .400.5103.05 7.95 

1.5 W TYPE 
13831 
13832 
13833 
13834 
13835 
13836 
13825.1 

CL3801 4.07.0 1230.6 125 .851,1.201.77 524.95 
0138/ 1 4.07.0 -1200.8 125 .65101.201.77 24.95 
C L3802 4.07,0 1530.7 100 .651.1.251.77 24.95 
CL3812 4.07.0 -1520.7 100 .65101.201.77 24.95 
CL38044.07.0 2821.4 50 .65101.201.77 24.95 
CL3814 4.07,0 -2821.4 50 .65101.241.77 24.95 
DATA SHEET FOR DC/DC CONVERTERS 

25 

ELPAC POWER SUPPLIES- SOLV SERIES FULLY REGULATED 
Output dimmer... 

SINTEC ELPAC output Currant 

.SA 

1009 x0 
Stock No Pan No. otNe. in Inch.: 

3.02 9i02 Fleenca a393.54éw2 d 
Included 

.95 
1.2A 49/18Áa2 Fixed included Jß.95 
p.sa 4.7,16x4,12 
!702 55/2002/23.3/18 
8.02 s 5,82525.3an e 
3.32 5-5/8052,80.3/18 0220 59 95 
202 55/81017/ex33/1e 02124 58.95 

3802 5022155 
3203 50221512 
3804 SO101515 
1800 
3808 601va054 
3808 502030-12 
3810 501039-18 
3812 901V3024 

12 
15 
2; 

24 

F 

OVP4 
I ded 

ovpa 59.ás 

38021 Daleanest for SOLV Sen.. 

OK MACHINE AND TOOL 
IC INSERTION/ 
EXTRACTION KIT 
lesledes DIP IC e. ds ao and 

'0 ó` 5`85 Nos` $37.74 

r 

TI WIRE TI LOW PROFILE 
WRAP .»-' SOCKETS 
SOCKETS ' Tin plated 
Tin plated I copper alloy 
phosphor bronze 688 contact pins 
contact -3 wrap with gas tight seal. 

Stock 100 Stock 100- 
N. No Pins 1'99 -499 500 Na. No Pins 1-24 25-99 999 

11301 8 'S.40 5.36 $.30 11201 8 s.10 $.09 5.08 
11302 14 .59 .54 .45 11202 /4 .14 .13 .12 
11303 18 .64 .58 -48 11203 f 6 .16 .15 .14 
11304 18 .73 .66 .55 11204 18 .18 .17 .15 
11305 20 .99 .90 .75 11205 20 .20 .18 .16 
11306 22 1.12 1.02 .85 11208 22 .22 .20 .18 
11307 24 1.25 1.14 .95 11207 24 .24 .22 .20 
11308 28 1.52 1.38 1.15 11208 28 .28 .26 .25 
11309 40 2.05 1.88 1.55 11209 40 .40 .37 .33 

Special of the Month! 
MICRO -MIKE \-. Precision Pocket Microscope ' ¡I. Features Proteseionalouallty 

tprec sealways mea measurements _.....1...... 
(r is 10.001, accurate to 

These high-powered 1%1%) . ideal size (under 51 
precision microscopes are pecial beveled Opening 
containeds 

Micro 
pockets durable aluminum case. 

prov,des distortion free Stock No. Power Price 
gnihcalion without 51058 10x 59.95 

focusing. Guaranteed for life' 51059 200 9.95 

PIN FORMING TOOL 
puts IC's on their 
true row to row r' -31 spacing. One side Is 

for. 300 centers, Flip tool over for devices 
on .600 centers. Put device in tool and 
squeeze. 

NEW! Stock No. 10200 $14.95 

ONE TOOL DOES (ANTI -STATIC MODEL) 

LS thru 40 PINS! Stock No. 11059 $12.95. 

SOCKET WRAP ID 13295 177 P.n 
16 po 

DIP sosset steed 912s112 panels 
13296 

16 mit 
wan 'lumberer/110.S m pin 10,2 

13291 
13199 20 pin 

Uelo,e wise. ions Sap onto spcke 9 2t ,329. 9-n 
lure in n denn, pin, ,30o e4 

number°bem,on.e imoi,tea 
áóón u r rim ioz sing 

,putiie 13303 969-,11 
,000 9e"á spai 

$1.82 per pack 

SINTEC Drawer Q8 Mi 
CO. NJ 08848 9990 

lford 

IC EXTRACTOR 
One-piece, spring steel e P 9 con- 
struction. Will extract all LSI, MSI 
and SSL devices with 8 to 24 
Pins Stock No. 

13313 $2.10 

MODUTEC 
Mmiclamp AC Volt -Ammeter 

A allows singling one conductor out of 
many without disarrangement. 

Stock No. AC Amperes Pnce 
13730 625A 

$ 
39.50 

11 
REE 13731 OSOA 39.50 

13732 0-100A 39.50 

A ACCESSORY LINE SPLITTER 
allows fast readings of AC power con- 
sumption of plug in equipment with- 

-.fij out separation of leads. ( 
Stock No. 13727 $9.95 

POCKET SIZED 
BATTERY TESTER 
Nor all types of small batteries from 

5V to 4x92 
Stock No. 13733 

$13.95 
VO LT' 'C ATOR 
automotive diagnostic meter plugs 
into lighter socket and indicates bat- 
tery condition and charging rates. 

Stock No. 13736 $1 5,955 
AC VOLTAGE TESTER 
plugs into any 110v service recept- 
acle to check line voltage over 50- 
150 VAC 

Stock No. 13735 
VOM-MULTITESTER 
versatile Volt-Ohm-Mdliammeter in 
small package 

Stock No. 13729 $13.95 

II 

We accept VISA. MC 

TOLL800-526-5960 INCDLUDE SHIPPING CHARGES - 
Oto5100.-p 

FREE in NJ (201) 996-4093 SOVe00S25S3s5-ó0400 
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THE SUPER CASE 
70260 

The world famous Super 
ase. Complete with 48 of the most popular 

and professional proolem-solving tools. From 
scFewdrivers and nutdrivers to pliers, wrenches, 

crimping tools and more. A super va-iety and super value. All 
unconditiona ly warranted from Vaco, of course. The Super Case 

and all the other fine Vaco tools can be seen in our new 1983 
catalog. It's tree, just writ?. Say you want to take a good look at VACO. 

Vaco Poducts Company, 1510 Skokie Blvd., 
Northbrook, IL 60062 U.S.A. 
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EQUIPMENT REPORTS 

times changed, tastes grew more sophisti- 
cated, stereo equipment improved, and 
people wanted better performance. Also, 
there was a growing awareness that 
everything in the listening area had an 
influence on the quality of the sound that 
could be obtained. Rugs, furniture, 
walls, ceiling height, and speaker place- 
ment all had their effects-often detri- 
mental. To overcome those obstacles, 
something was needed. 

What was needed was not a new de - 
vice. Rather, it was one that had been 
around for years in the professional audio 
industry-the equalizer, a device for 
boosting or cutting frequency response at 
a number of points in the audio spectrum 
to obtain the best response under a given 
set of conditions. The equalizer was, and 
still is, one of the most important signal - 

Realistic Wide Range Realistic Stereo Equalizer 

Stereo Frequency 
Equalizer 

OVERALL 
PRICE 

EASE 
OF USE 

r1 B _ " 
INSTRUCTION 

MANUAL l 
1 
'® 

CIRCLE 103 ON FREE INFORMATION CARD 

II's THE EARLY DAYS 01- s tLRLU, FL\\ PLO- 

ple took time to worry about custom- 
tailoring the sound of their sound systems 
or enhancing recordings made with those 
systems. For most, it was simply a matter 

of installing a system and hoping tor rea- 
sonable sound reproduction. Actually, 
there wasn't really any choice, because 
equipment for fine-tuning frequency re- 
sponse was not readily available. But 

FROM THE LEADERS IN DISCOUNT TEST EQUIPMENT 

THE NEW WBA PHONE CENTER 
HUNDREDS OF PHONE SYSTEMS AT DISCOUNT PRICES 

LINEAR TELEPHONE 

UNIVERSAL DIALING KEYSET 

$46.00 
Unique Linear Keyset Arrangement 
UDK Provides Pushbutton Operation 

On Most Private Lines Auto Redial 
Call Hold 3 Position Electronic Tone 
Ringer Fully Modular 

LINEAR TELEPHONE 

TOUCH CALL KEYSET 
Linear Keyset Touch 

$53.00 Calling Keyset Allows 
Fast And Easy Dialing Call Hold Ful- 
ly Modular 

FLIP -PHONE I 
TELEPHONE 

CALL TOLL FREE 

FOR MORE 
INTRODUCTORY 

PHONE PRICES AND 

THIS MONTH'S 
TEST EQUIPMENT 

SPECIALS 
SAVE ON 

PRIVECODE 
TELEPHONE ACCESS 

CONTROL TERMINALS 

$32.20 
One Piece Style Flips 
Open When Lifted Uni- 

versal Dialing Keyset Provides Pushbutton Operation 
Auto Redial Mute 3 Position Ring Tone Select 14' 
Modular Cord 

Over 70,000 Electronic Items 
Same Day Shipment 

PANASONIC 
KX-T3820 CORDLESS 

700' Co dless Range Auto Redial $141.25 Auto Dial Lock Switch 2 -Band Frequen- 
cy and Tone/Pulse Selector Built -In Re- 
charger 2 -Way Paging Standby/Talk 
Pause Base And Handset LED Indicators 

KX-73830 CORDLESS 

WITH INTERCOM 

All Features e 
Pluss3WIntercom Intercomrcom 

Call Holding Mute Switch 

TELEPHONE/AUTO DIALER 

Combination Phone $106.50 
And 16 Number Auto 

Dialer 2 -Speed Dialing Monitor Speaker Combine 'r---_ 

2 Or More Stations Up To 15 Stations On-OrOffHook 
Dialing Volume Control Battery Backup For 
Memory T2220 

WM. B. ALLEN SUPPLY 
1601 Basin Street, New Orleans, LA 70116 

S00 535-9593 
Louisiana Only Toll Free 

800 462-9520 
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Mention this 
magazine 
and get a 

free gift IILB' úecTronics 
7 LOW COST DM -8 CAPACITANCE 

METER MODULE 

gbh 
e+ 

1 [N 
eeM 

Yttl 
Prn ..m 

rt 

mulrrttu 

SPECIFICATIONS - 2V output - Accuracy better than 5% - Push to read range (button) horn 1 pF to 20,000 uF - Zero Calibration control - In one easy to use. self-contained package. - Battery powered, with "push to read" battery saver 

circuit (9V batteries not included). - Size - 6.25" x 3.75" x 2" - Includes Model 336 Test Clips 

Connect this high qualit7 low cost 

Capacitance Meter Modue, DM -8 to 
your digital Volt Meter anc turn it into 

a Digital Capacitance Meter - the 
Low Cost Way! 

Completely Modul 

assembled DM -3 
and tested! Stock No. 

Ready to use! 15-0008 

6999 
- READY TO JSE - 

L - J 

LOW COST FREQUENCY METER 7 
MODULE DM -11 "5Hz to 100IY1Hz" 

IM -II EIEIIENCY II MIME 111101E 
Mitt 

-rl11.... 
I In- l w + 

tico 
piTHW 4Na S 

SPECIFICATIONS - Frequency Range 5Hz to 100MHz - Input impedance 1 MegOhm - Input Sensitivity: 100Hz 80MV 
100Hz 60MHz 30MV 

60MHz 70MV - Size 6.25" x 3.75" x 2" - External 9V DC power supply included - BNC input cable accessory Model PSA-2 
Stock No: 110027 add $12 95 

Measure frequencies from 5f-2 to 100MHz 

on your digital Voltmeter with a resolu- 

tion of 31/2 digits - eas to use - 
pedect for field service - lab testing - 
home hobbyist! Connect the DM -11 to 

your DVM, set the DVM b the 2VDC 

range, connect a signal to the DM -11 via 
a BNC cable (not included) and measure 

the frequency of any source. Hi, Lo Range 

LEDs ensure fast accurate readings. 
Completely assembled and Ested! Ready 

to use! Model Din 11 Stock Jo. 15-0011. 

$69.00 
- READY TO USE - 

Backed 
by Albia's 

famous 
warranty. 

r ALL NEW LOW COST LOW OHM 

METER MODULE 
Measures resistance from 10 milliOhms 

to 20 Ohms. Now you can measure re- 

sistance down to 10 milliOhms with this 

low cost, easy to use DVM Module. Check 

coil resistance, transformers, relays. 

chokes, printed circuit board copper paths 

and ground cables. Special zero balance 

control nulls out input cable resistance to 

ensure accurate readings. Your DVM has 

to be set to 2V range during operation. 

Completely assembled and tested! Ready 

to use! Model DM -10 Stock No. 15-0010. 

$5599 
L 

INNI tow OHM MEIER 10081E 

.nwat 

ara >a 
re- 

PAW 

. 
BL'Ri» ii1.eDTroniffl 

SPECIFICATIONS - Resistance range 10 milliOhms to 20 Ohms - Zero Calibration control - Battery powered (push to read battery saver cir- 

cuit). Requires a 9 Volt battery (not included). - Size 6.25" x 3.75" x 2" - Includes Model 336 Test Clips 
(input cables not included or available) 

NEW 8 CHANNEL SCOPE 

MULTIPLEXER 
Convert your single channel scope into a 

4 or 8 channel instrument, just connect 
the DM -12, 8 channel scope multiplexer 
to your scope, clip the 8 input probes to 

the signals you want to view. Simple, 

easy, fast - can handle logic level TTL 

signals from DC to 3MHz. Features sepa- 

rate spacing and trace amplitude controls 
and selectable sampling rate - all to 

ensure easy clear scope display. 

MM 

Nler 
parr rlk0 

NMI- URINE Min 

1142 
IDIOM rtr ertririrrrt 

MN ...,.. ell MI eai 

lier, 111111 tllttl t1@tF IUt 

I31 It ri U 

BNC output cable accessory Model PSA-t 
Stock No. 11-0027 add $12.95 

g74ss 
SPECIFICATIONS - 8 TTL compatible input channels (1 TTL load per 

channel) can drive 50 Ohm scope cable. - Maximum full screen amplitude 1.6 Volts 
adjustable. - Trace amplitude and spacing controls. 

-4 or 8 channel selector switch. - 8 color coded input cable, 24" long with 
insulated alligator clips. - External 9 VDC power supply included 

-Size 6.25"x 3.75"x 2" J 

rim 
úecTronics 

44 Kendall Street 
P.O. Box 1833 
New Haven, Connecticut 06508 

OTY 

STOCK 
NUMBER 

MODEL 
NUMBER 

CAT. 
PAGE 

UNIT 
$ PRICE t 

TOTAL 

$ PRICE 4 

Name/Company 

Address 

City State Zip 

Tel No ' ( 

COMBINATION SPECIALS 
DM -8 Cap Meter Module, DM -10 Low Ohm Meter Module, DM -11 Frequency Meter 

Module, DM -12 Scope Multiplexer: 

Any 2 for $114.99 3 for $174.99 All 4 for only 5239.9$ 

MOST ORDERS SHIPPED NEXT DAY. 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE 

FORE ON ORDERS: Please add 25°/o of 

TOTAL ORDER. Pay via credit card. U.S. 
money order or check drawn on U.S. bank 
only. urices, specifications and conditions of 

sale are subject to change without notice. 

SHIPPING & HANDLING 

ORDERS ASO 

$10. - $25. .. $3.75 
$25.01 - $50. .. $4.65 
$50.01 -$100.. ... .. $6.45 
$100.01 - $200. $7.00 
OVER - $200.01 $8.50 

AIR FREIG-IT CALL FOR CHARGES 

TOTAL 

C.O.D. CHARGES 

IN CT ADD SALES TAX (7'k%) 

SHIPPING & HANDLING 

TOTAL AMOUNT 

E MASTER CARD VISA AMERICAN EXPRESS 

CREDIT CARD NO.. 

EXPIRATION DATE: 

BANK NO.: 

MASTERCARD: 4 numbers above your name 

Signature. 

CALL TOLL FREE 1-800-243-6953 - (1) 203-467-5590 IN HAWAII, ALASKA & CT& OUTSIDE USA 

9AM - 5PM EST. 
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over "pocket size" there are several 
entries-most prominent among them be- 
ing the Timex/Sinclair 1000. In that same 
size category is another computer that we 
recently had the pleasure of examining, 
the Micro -Professor 11 from Multitech 
Electronics, Inc. (195 W. El Camino 
Real, Sunnyvale, CA 94086). 

The Micro -Professor 11 is slightly lar- 
ger than the Timex/Sinclair computer, 
measuring about 7 x 10 x 1 -inches. 
Inside that small package, though, lives a 
very powerful system. You see, Multi- 
tech's Micro -Professor II thinks it's an 
Apple. 

It would be hard to call the computer an 
"Apple look -alike" because of its small 
size, but, if you disregard that, you might 
very well think, on the basis of perfor- 
mance, that that's what you had in your 
hands. 

Physical characteristics 
There's an awful lot packed into the 

Micro -Professor II's 70 -cubic -inch beige 
plastic case. In addition to a full 64K of 
RAM, 56K of which is available to the 
user (the rest is reserved for display mem- 
ory and for system use), the computer 
also boasts 16K of ROM. Three-quarters 
of that, or 12K, is dedicated to a BASIC 
interpreter (more about that later). The 
microprocessor used is a 6502. That is, of 
course, the same type found in the Apple 
computers. 

The keyboard is, as you might expect 
in a device this size, smaller than stan- 
dard, but the fact that it has button -type 
keys, rather than a membrane keyboard 
like the Timex/Sinclair, makes it fairly 
easy to use. Most of the keys are in the 
familiar locations and it's possible to 
touch-type to a certain extent, although 
word processing is pretty much out of the 
question. (Multitech indicates that a full- 
size keyboard is available as an option for 
$39.00.) 

Also included in the case is a small 
speaker-the Micro -Professor 11 has 
sound -generating capabilities-a slot for 
ROM cartridges containing a variety of 
software, two connectors for peripherals, 
and, on the rear, four jacks. 

Two of the jacks are for connections to 
a cassette recorder, and the two remaining 
ones are for video output. Color video. 
One jack provides composite video for 
direct connection to a monitor, while the 
other makes available an RF signal on TV 
Channel 13. While we are used to mod- 
ulators that output on Channel 2 or 3, the 
Channel 13 choice is not a bad one-it is 
high enough in frequency so that much of 
the RF inteference generated by the com- 
puter (and all computers generate RF to 
some extent) is attenuated, and viewing 
the computer's display on a TV receiver is 
essentially interference -free. A 
screwdriver -adjustable fine-tuning capa- 
citor can be reached from the bottom of 

the case, although we found no reason to 
have to use it. 

In addition to being able to reproduce 
sounds through its built-in speaker, the 
computer modulates its RF signal with 
audio, so that you can listen through the 
speaker of the TV set being used as a 
display unit. 

The Micro -Professor II uses a 
switching -type power supply in a sepa- 
rate case that also contains the ON/OFF 
switch. The supply runs a bit warm to the 
touch, but seems reliable and gave no 
problems during the time we used the 
computer. 

The computer comes with a cable to 
connect it to a TV set or monitor, as well 
as with a game -type antenna switch. All 
you have to add are the cables for the 
cassette recorder. 

The computer offers several tape mod- 
es. Not only will it read and record tapes 
in its own format, but it can also read and 
write tapes in Apple format. From what 
we've seen, both modes work well. It 
may take a little adjustment to find the 
correct playback volume -level, but that 
setting is not overly critical (especially 
when compared to other computers of this 
type). There should shortly be available a 
51/4 -inch floppy -disk drive capable of 
reading and writing Apple -format disks. 
A printer and add-ons like joysticks and 
a speech synthesizer are also on the way. 

continued on page 39 

QuaLÜQUII: The Source for Quality at Low Cost 

Silicon 
H.V. Tripiers 

HIGH VOLTAGE 
MULTIPLIERS Vk 

RG -59/U 75 OHM Bare copper 

CoAxial Cable conductor be Copper Braided cBoppeersheld I 
Shield 
White or Black I 

$4450/1000 ft. Foam polyethylene 
dielectric 

SYLVANIA Tripiers REMEMBER! Sylvania ECG 
Sylvania Replacement 

ECG -500A ECG -523 ECG -526A Tubes Semiconductors 
212-139 212-141 212-141-02 70% + 10% and Components 
212-139-01 212-141-01 212-141-03 OFF Full line in stock. 
212-139-02 212-141.04 LIST The best quality 
51295 ea. $1500 ea. 51699 ea. semiconductor. 

Geo 
F-59 Connector 

with Separate Ferrule 
10C/100 lot -7/1000 lot 

Matching Transformer 
75-300 Ohm 

MT -1 59C ea $44/100 290000 lot 

2 Way - 75 Ohm Coupler 
MT2 $149 ea. 59C 100 lot 

2 SC1172B 

S1 99 

VERY POPULAR 

80 MFD x 450 Volts... .99 
100 MFD x 450 Volts 1.09 

SOLDER (60/40 Rosin Core) 
1 Ib.-.062 dia. 
(regular size) 

$799 SOL -1 

SOLDER WICK 99* 
Solder Removal SW -5 
5" Wide (Thick Type) -5 feet 

SILICON RECTIFIER 2.5Amp/1000PIV 
100/s995 sLl00 ._- 
GLOBAR DISC 120 Ohms Cold 
107191 RCA 99$ 
10 ASSORTED CIRCUIT BREAKERS 

10/$799 Good Assortment 
CB 

CHEATER CORDS 
Polarized C Clip 

Price: 39C 24620 . 
Standard C Clip 

Pace: 39C 24623 

REPLACEMENT RODS 

--e 
4SectionLAR4 69C 
5 Section LAR -5 89C 
6 Section LAR -6 99C 
7 Section LAR -7 99C 

10 lot 69C ea. 
may not be assorted 

G.E. 0M-300 

s149 

PANASONIC 0M-500 
tá 

$159 

ocogon 
ELECTRONICS 
770 Amsterdam Ave., New York, NY 10025 

Write for Free 100 Page Catalog 

Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 
in NY STATE (212) 865-5580 

All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C. 

MASTER CARD VISA4. 
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Oops 
Now there's 

a new breed of 
Beckman hand-held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HD110 
DMMs are drop -proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 

Drop Proof 
Constructed of double -thick 

thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 
The HD series meters are 

designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o -ring seals, 
ultrasonically -welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops-proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 
More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 

CIRCLE 78 ON FREE INFORMATION CARD 

common 9V transis- 
tor battery. You can 
run in -circuit diode 
tests and check con- 
tinuity. You even get 

a one year warranty. 
The 0.25% basic dc volt accu- 

racy HD meters serve you with 7 

functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and rahge 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U. S. only). 

To locate your nearest distrib- 
utor, write Beckman Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993-8803. 

BECKMAN 
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Learning 
electronic s 
is no picnic. 

At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 
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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 at home 
by spending just 12 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

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

Why electronics training? 
Today the world depends on 

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

Which CIE training fits you? 
Beginner? Intermediate? Advanced? 

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

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

Many people can be taught 
electronics. 

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

CIE specializes exclusively in 
electronics. 

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

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

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

Programmed learning. 
That's exactly what happens with 

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

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

Experienced specialists work 
closely with you. 

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

answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

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

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

Associate Degree 
Now, CIE offers an Associate in 

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

Today is the day. Send now. 
Fill in and return the postage -free 

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

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

Pattern shown on 

oscilloscope screen 

is simulated. 

EMI Ilan Mil EMI Mil MI 1311 ION 

ECleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

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

Print Name 

Address Apt 

City 

State Zip 

Age Phone (area code) 

Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

I MAIL TODAY! RE -62 
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Gillaspie Continues Industry Leadership .. 
WITH A 6 -FOOT ANTENNA SYSTEM THAT WORKS! 
- AND MAKES SATELLITE TV AFFORDABLE NOW! 

Don't be Fooled by the Low Price. 
The Gillaspie is not a toy or kit you have to 
assemble. It is a complete system which includes 
the same 6 -foot "dish" antenna which was the 
sensation of the recent Satellite TV Trade Show 
in Atlanta. Of some 150 antennas demonstrated, 
from 8 -foot to 20 -foot diameter, Gillaspie's was 
the only 6 -foot. Sophisticated t.v. engineers 
approached this easily installed antenna, suit- 
able for nearly any home, in utter disbelief, but 
their skepticism vanished when they viewed the 
studio -monitor quality pictures it delivered 
when coupled to the Gillaspie 7600A receiver 
that is the heart of your Gillaspie Satellite TV 
Earth Station. 
Here are just some of the advantages you'll enjoy 
with Gillaspie's new 6 -foot antenna: 

An aesthetically pleasing appearance in 
your yard or on your roof. 
Easy mounting where larger dishes can not 
go, such as rooftops, apartments, condos 
and even R.V.'s! 
Complies with more local zoning ordinances. 
Greater safety, even in bad weather. 
Easily moved when you do. 
Commercial -grade spun aluminum ... just 
like the professional antennas used by 
cable systems and t.v. stations. 
Will not rust, warp or lose accuracy. 

7600A 
Receiver frequency range: 
3700 to 4200 MHz 
Full frequency tunable 
audio for all subcarriers: 5 

to 8 MHz 
Simplified channel tuning 
Built-in video modulator 
Improved video perfor- 
mance circuitry 
Automatic frequency 
control 
Signal strength carrier 
level meter 
Attractive all wood cabinet 
Definitive Gillespie 
quality control 

6 Foot Antenna 
High gain 

Direct broadcast application 

Ease of installation 

Complete orbital coverage 

Precision spun aluminum 
reflector 

Hot dipped galvanized 
steel mount 

Hot dipped galvanized or 
stainless steel hardware 

Perhaps Only a Receiver as Good as the 
Gillaspie can deliver good video from a 6 -foot 
antenna, but deliver it does, and we guarantee it 
with our money -back -if -not -satisfied warranty'. 
The Gillaspie 7600A receiver has been proven 
the standard of the industry with over 8,000 
units in use by t.v. stations, cable systems, indus- 
trial users, and individuals throughout the 
world. 

The Model 7600A Satellite Receiver is the 
new look from Gillaspie, state of the art technol- 
ogy, distinctively styled, successful integration 
of the most sought after high performance 
characteristics and ease of operation capa- 

bilities. Attractively packaged, affordably priced, 
experience the difference performance makes! 
The Model 7600A introduces more high perfor- 
mance characteristics to its price range than ever 
before, like uni -board construction for maximum 
reliability and easier service, full frequency tun- 
able audio for cleaner crisper sound with less dis- 
tortion, a new temperature compensated oscillator 
to eliminate drift, advanced circuit design for 
improved video sensitivity, and more. 

Gillaspie f1 Associates 
365 San Aleso Avenue, Sunnyvale, CA 94086 

Distributed by: 

Multi -Vision 
Oakridge, TN 

(800) 351-3000 
North American 

Satellite 
Fresno, CA 

(209) 431-4936 

Nevada Satellite 
Las Vegas, NV 
(702) 452-5509 

Satellite 
Communications Corp. 

Silverlake, KS 
(913) 582-5819 

On the 7600A All Channel Selections are 
controlled from the comfort of your easy -chair by 
the convenient optional remote control unit. Ask 
your dealer about handy satellite program 
guides, published weekly and monthly. Pro- 
visions have been made for sharing of an antenna 
among neighbors for even further savings! 
Sounds Too Good to Be True: Is It Legal? 
Perfectly, as long as you don't charge admission 
and open a theatre in your home. The Federal 
Communications Commission has specifically 
de -regulated satellite t.v. reception by private 
individuals for personal enjoyment. 
The Gillaspie Model 5800 Portable is a com- 
pletely self contained high performance satellite 
receiver, t.v. set, signal 
meter, signal scanner, with 
rechargeable battery pack 
and charger all in one 
small portable unit! It is 
light weight, fits under 
an airplane seat and is 
perfect for site surveys, 
R.V.'s, antenna alignment 
and system trouble shoot- 
ing. 

How Do I Get One? 
Gillaspie satellite t.v. systems are sold by franchised dealers 
throughout the U.S. and Canada. Most accept major credit cards 
and many can help you arrange long range financing. For the name 
of your nearest dealer and free descriptive brochures, just phone or 
mail in this handy coupon. 

(408) 730-2500 ask for Lydia Gillaspie 

Yes! I would like to receive more information. 

Name 

Address 

Telephone 
CI Consumer EDealer -------im amm m mew m-_i 

(Gillaspie #7600A System, including receiver, low -noise amplifier and 6 foot diameter antenna sold as a unit. May be installed by customer or by dealer at slight additional cost. 
*Gillaspie systems are warranteed by the manufacturer to be free from defects for 90 days. See dealer for details of warranty and optional dealer installation.) 
Note: Satellite TV reception may vary in certain locales. Check with your nearest Gillaspie dealer. 
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EQUIPMENT REPORTS 

continued from page 32 

Software 
The monitor and BASIC contained in 

the computer's ROM are remarkably sim- 
ilar to those used by the Apple II. Any 
Apple user will have little difficulty in 
programming the Micro -Professor II. All 
the little niceties are there-things like 
the LOMEM and HIMEM commands (that 
let you set memory boundries). There are 
also high- and low -resolution graphics 
modes. Resolution in the low -resolution 
mode is 40 x 48 pixels with six colors 
available; in the high -resolution mode it's 
280 x 192 pixels, again with six colors 
available. 

Enhanced BASIC commands allow 
lines and arcs to be plotted easily. Provi- 
sion is made for the user to define his own 
shape tables for special graphics charact- 
ers, in addition to those special symbols 
already programmed into the computer's 
character generator. 

As mentioned earlier, the computer has 
sound -generation capabilities, but we 
were unable to test them (except by hear- 
ing them when running demo programs) 
because no instructions for programming 
for sound were given in the documenta- 
tion that came with it. 

Since we've already mentioned many 
of the similarities between the Micro - 

Professor II and Apple's computers, we 
should now mention that the unit has 
several nice features that the Apple com- 
puters haven't. One is an on -screen in- 
dication of the length of the program be- 
ing loaded from tape, as well as a "pro- 
gress report" as the program is loaded 
from tape into the computer's memory. 
Another is the ability to use one -key 
BASIC commands. That feature is made 
convenient by a template that slips over 
the keyboard to indicate which key per- 
forms which function. 

Besides coming with a game program 
(Space -Invaders type), the computer also 
comes with a diagnostics program on tape 
called Micro -Nurse that quickly checks 
out (among other things) RAM, ROM, 
the video and sound generation sections, 
the built-in math functions, the keyboard, 
and the cassette interface. 

According to the information supplied 
by Multitech, a wide variety of 
software-both cassette and cartridge- 
based-is available or on the way. There 
are games, of course, but there are also 
programs for such areas as busines's man- 
agement, statistics, and education. Pro- 
gramming languages like Pascal, Forth, 
an assembler, Pilot and Chinese BASIC 
are also either promised for the future, or 
are already available. 

The Chinese BASIC is interesting, 
even though we haven't seen it. The 
Micro -Professor II is manufactured in 

Taiwan, and can be ordered in a Chinese - 
language version at extra cost. Its 
graphics capabilities make it ideal for dis- 
playing the oriental character -set. Much 
of the language software that is being 
offered seems to be intended for the 
Chinese -speaking student wishing to 
learn English. 

The computer comes with several short 
instruction manuals (one on setup, and 
one on using the Micro -Nurse program) 
and a book entitled MPF-II Programming 
Manual. That book is a combination 
course in BASIC and in using the compu- 
ter. While it is fairly extensive, it un- 
fortunately contains a number of errors 
(mostly typographical) which may con- 
fuse or frustrate the beginner. One of the 
most glaring is the inclusion of two differ- 
ent commands for reading a tape. Fortu- 
nately, one of them works. Also absent is 

a section on making use of the computer's 
sound -generation feature. Perhaps later 
editions of the book will be better, but it 
would be a good idea for the first-time 
user wishing to make the most of his 
computer to have on hand alternate refer- 
ence works on BASIC-some of the 
books that have been written specifically 
for the Apple computers would probably 
be ideal. 

Overall, Multitech has not done a bad 
job in packing so much into such a small 
package. For the $399.00 list price you 
could do a lot worse. R -E 

SAVE! 
MONEY TIME FREIGHT 

QUALITY STEREO EQUIPMENT 
AT LOWEST PRICES. 

kYOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. 

FACTORY SEALED CARTONS- 
GUARANTEED AND INSURED. 

SAVE ON NAME BRANDS LIKE: 

PIONEER 

KENWOOD 

MARANTZ 

TECHNICS 

JVC 

TEAC 

SANSUI 

SONY 

AND MORE THAN 50 OTHERS 

BUY THE MODERN WAY 

BY MAIL - FROM 

Minot,Qud. 
BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

312-664-0020 
800-621-8042 
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Quick charge cordless 
soldering iron. Up to 125 
electronics joints per 
charge. Total recha -ge 
in less than 4 hours_ 
Isolatedtip design. One 
of more than 2 dozen 
ISO-TIP and ORYX ircns 
available. Write for free 
c2talog and name cf 
nearest distributor. 

A Hot Tip on 
Cordless 
Soldering 

WAHL CLIPPER CORPORATION 
Steling, Illinois 61081 (815) 625-6525 

No. 7700 
QUICK CHARGE 

Cordless 
Soldering Iron 

ORYX 
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PHILIPS 

KEIiEiLEY 

TRIPLETT 

LEADER Non -Linear Systems 

+KPRECISION 

MODEL 
1477 

15 MHz TRIGGERED 

SWEEP SCOPE 

CALL FOR 
OUR PRICE 

Mode automatically shifts between 
CHOP and ALTERNATE 

Bright P31 blue phosphor 
Front -panel X -Y operation 
Differential input capability 
19 calibrated sweeps-.5µSECcm 
to .5SEC/cm 
Sweep to .1µSEC'cm with 5x; 
1.5SECcm with uncalibrated vernier 

10 MHz SCOPES 

: 1466 
TRACE 

' 1476 ` - DUAL 
TRACE 

CALL FOR 
OUR PRICES 

Triggered and automatic sweep 
18 calibrated sweeps 
On 1476 mode automatically shifts 
between CHOP and ALTERNATE 

Bright P31 blue phosphor 
Front panel X -Y operation using 
matched vertical amps 

Video sync separators 
Check most digital logic circuitry 

PRICE DOES NOT INCLUDE PROBES 

*KPRECISION 70 MHz. Dual Time\ 
BASE SCOPE 

CALL FOR 
OUR PRICE MODEL 400.0111 

1570 

1 mV/division sensitivi y to 70 MHz 

500 µV/division cascade sensitivity 
Four -input operation provides trig- 
ger view on 4 separate inputs. 
Alternate time base operation 
Switching power supply delivers 
best efficiency and regulation at 
lowest weight 

:«PRECISION 

MODEL 
1590 

100MHz Dual Time 
BASE SCOPE 

$1,595 " 
While quantities last 

1mV/division sensitivity to 100MHz 
500µ \I/division cascade sensitivity 
2ns division sweep rate with 10 x magnifier 
Four -input operation provides trigger views or 
four separate inputs 
Selectable 1Mt2 or 50t1 inputs 
Alternate timebase operation 
20MHz bandwidth limiter for best view of low 
frequency signals 
Lighted function pushbuttons employing 
electronic switching with non-volatile RAM 
memory 
Switching power supply delivers best efficiency 
and regulation at lowest weight 
Selectable frequencies for chop operation 

PRICE DOES NOT 
INCLUDE PROBES 

KEITH LEY 

Model 128: Beeper DMM 
designed to meet the tough specifi- 
cations of a major computer 
manufacturer. See/hear display 
includes over/under arrow and 
on/off beeper. 

Model 131: 0.25% accuracy 
added to the easiest to use handheld 
DMM. Color -coded front panels for 
maximum clarity, minimum 
confusion. 

Model 128: $139.00 
Model 130: 5124.00 

DIGITAL MULTIMETERS 

Model 130: Keithley user 
research led to unique DMM 
designs. Easy to read LCDs, largest 
DMM displays on the market. 

Model 135: First 41/2 -digit 
handheld DMM, ideal for 
analytical/bio-medical service. l0A 
range standard on all Keithley 
handhelds. 

Model 131: 139.00 
Model 135: $235.00 

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

endeavors to keep everything 
we advertise in stock for 

immediate delivery. 

master charge 

VISA 

Mastercharge 8 visa shipped within 24 hours. 

Bank checks or Money Orders shipped within 24 hours. 

Personal checks - please allow 3 weeks for check to clear. 

All prices plus shipping charges. Please call for appropriate 
charges. Use our toll free number. 

New York State residents add appropriate sales tax. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Quantities are limited 
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HICKOK 
HITACHI 

DATA PRECISION 
FLUKE 

VIZ Róï 

DORIC 

IÌ PRECISION COLOR BAR GENERATORS 

MODEL 1250 

Professional studio quality generator. Ultra stable. 

Ideal for VTR work. 

Generates NTSC color bars with or 
without-IWO signal 
Generates 5 step linear staircase; 
staircase with high or low chroma 
External video input-modulates rf 
or i -f carrier outputs 

MODEL 
1210 

Generates 10 stable patterns in- 
cluding crosshatch, 7 x 11 dot, 
gated rainbow and purity. 
Compact for convenient field ser- 
vice use 

CALL FOR OUR PRICES 

Ea= INDUSTRIAL 

TESTER 

$19995 
was $249 

- MODEL _lade 520B 

Now with HI/LO Drive 

Works in -circuit when 
others won't 
Identifies all three tran- 
sistor leads 

Random lead connection 
Audibly and visually in- 
dicates GOOD transistor 

:+K PRECISION 

MODEL 

$29995 1601 

was $359 

Isolated 0-50VDC, cor tinuously 
variable; 0-2A In four ranges 

Fully automatic shutdown, adjust- 
able current limit 

Perfect for solid state servicing 

POWER SUPPLIES 

$31995 
was $390 

MODEL 
1650 

Functions as three separate suppl- 
ies 

Exclusive tracking circuit 

Fixed output 5VDC, 5A 

Two 0 to 25VDC outputs at 0.5A 

Fully automatic, current -limited 
overload protection 

FLUKE 

MODEL 8060A 

41/2 DIGIT 

MULTIMETERS 

Frequency 
measurements to 
200KHz 

dB measure- 
ments 

Basic dc accura- 
cy 0.04%; 10 µV, 
10 nA and 10 mit 
sensitivity. 

Relative measure- 
's i) ments 

$34900 

True RMS 

High-speed 
Beeper 

Continuity and rela- 
tive reference func- 
tions identical to 
8060A. 

True RMS measure- 
ments to 30 kHz. 

Basic dc 
accuracy 
0.05%; 10 
4V, 10 nA 
and 10 mii 
sensitivity. 
Beeper 

$279°° 

MODEL 8062A 

MODEL 3010 
Sine, square and triangle output 

Variable and fixed TTL outputs 

0.1 Hz to 1 MMz In six ranges 

Push button range and function 
selection 
Typical sine wave distortion under 
0.5% from I Hz to 100kHz 

FUNCTION GENERATORS 

MODEL $17995 
3010 

was $220. 

M 30D20L $29995 
was $379. 

SWEEP FUNCTION 
MODEL 3020 

Four Instruments in one package- 
sweep generator, function generator, 
pulse generator, tone -burst generator 

Covers 0.02Hz-2M11z 

1000:1 tuning range 

Low -distortion high -accuracy outputs 

:4KPRfCISION 

al $18995 
0115 was $238 

MODEL 830 

Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

0.1pF resolution 
0.2% basic 
accuracy 

31/2 digit LCD display 

CAPACITANCE METERS 

$15995 -11 
was $192 

MODEL 820 

Resolves to 0.1 pF 

4 digit easy -to -read 
LED display 
Fuse protected 
against charged 
capacitors 
Overrange indication 

VIZ 

WE STOCK FULL LINE 
OF VIZ ANALOG and 
DIGITAL POWER 
SUPPLIES 

/ 13N E THE TEST EQUIPMENT SPECIALISTS 04 
101.1 FaEE 3p 4? $oo.zz 

26 WEST 46th STREET. NEW YORK, N.Y. 10036 21 2-730-7030 ELEe 

master charge 

a 

VISA ADVANCX. 
:rwonc Mar MN, 
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FLUKE 

8050A-01 

RECHARGEABLE 

$43900 

DIGITAL 

MULTIMETER 

MODEL 467 
I 

$23995 
Reg. 0279" 

True RMS 
Analog display 
Peak hold 

DIGITAL 
MULTIMETER 

$38900 

41/2 Digits 
50 KHz frequency response 
10 µV resolution 
.03% accuracy 
True RMS dB 
measurements and memory 
relative 

ijKPRfCISION 

PORTABLE 

TRANSISTOR TESTER 

CALL FOR OUR 

PRICES 

Fast GO/NO-GO in - 
circuit transistor testing 
Fast and thorough 
GOOD/BAD out -of - 
circuit testing 

KEITH LEY 

BENCH/PORTABLE 

l 

MODEL 169 S1 Oû00 
31/2 DIGIT 1 v.7 

MODEL 176 $/11CQ00 
41/2 DIGIT LLLUI 

FLUKE 
MODEL 
8022B 

.W.' 

$144. 

HANDHELD DIGITAL MULTIMETER 

MODEL 
8020B 

Imo® 

, 
$194. $249. 

MODEL 
8024B 

80220 THE TROUBLESHOOTER 6 
functions 0.25% basic dc accuracy 
Overload protection 

80208 THE ANALYST 7 functions 
0.1% basic dc accuracy LCD display N 

Safety design test leads. 

8024B THE INVESTIGATOR 9 func- 
tions 0.1% basic dc accuracy Peak 
hold on voltage and current functions 
Selectable audible indicator for continuity 
or level detection. 

HITACHI 
OSCILLOSCOPES 

V134 10 MHz Dual Trace Storage 
V202 20 MHz Dual Trace 
V203 20 MHz Dual Trace w/delay sweep 
V209 20 MHz Dual Trace Portable 
V352 35 MHz Dual Trace w/delay line 

V353 35 MHz Dual Trace w/delay sweep 
V509 50 MHz Dual Trace Portable 

w/delay sweep 
V650 60 MHz Dual Trace w/delay sweep 
V1050 100 MHz Quad Trace w/delay sweep 

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

All Hitachi Oscilloscopes feature 2 year parts and 
labor warranty. 

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

endeavors to keep everything 
we advertise in stock for 

immediate delivery. 

master chane, 

Mastercharge 8 Visa shipped within 24 hours. 

Bank checks or Money Orders shipped within 24 hours. 

Personal checks - please allow 3 weeks for check to clear. 

All prices plus shipping charges. Please call for appropriate 
charges. Use our toll free number. 

New York State residents add appropriate sales tax. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Quantities are limited 

www.americanradiohistory.com



HITACHI 
30 MHz 

SCOPE AT 
15MHz PRICE 

$54995 
SPECIFICATIONS 
Vertical Deflection 
Sensitivity 5mV/div to 5V/div ±5%, 10 calibrated steps 

1mV/div to 1 V/div ±6% 
(When using x5 amplifier) 
Uncalibrated continuous control between 
steps 1 < 2.5 (provide with click -positioning 
function) 

Bandwidth DC to 30MHz, -3dB (at 4 div) 
DC to 7MHz, -3dB (at 4 div) 
(When using x5 amplifier) 

Rise Time 12ns, (for x5) 70ns typ 
Signal Delay Line Permits viewing leading edge of displayed 

waveform 
Max. Input Voltage 600Vp-p or 300V (DC + AC peak, at 1 kHz) 
Input Coupling AC, GND, DC 
Input Impedance Direct 1M ohm, approx. 30pF 
Operating Modes 
X -V Operation 

CH1, CH2, DUAL, ADD, DIFF 
CH1: X axis, CH2 V axis 

Sensitivity 5mV/div to 5V/div (when using x5 amplifier 
t my/div) 

Horizontal Deflection 
Trigger Modes AUTO, NORM. TV (+), TV (-) 
Trigger Source 
Trigger Coupling 

CH1, CH2, LINE, EXT 
AC 

TV Sync TV sync -separation circuit 
Internal 1 div or more (V sync -signal) 
E sternal 1 V p -p or more (V sync -signal) 

Trigger Sensitivity _Frequency. Internal External 
20Hz to 5MHz 0 Sdiv 200rnV 

5 to 30MHz 1.5div BOOmV 
AUTO Low Bandwidth 30Hz 
Trigger Slope 
External Trigger Input Input impedance approx 1M ohm. 

30pF or less 
Max. input voltage- 100V 
(DC + AC peak at 1 kHz) 

Sweep Time 0.2µs/dry to 0.2s/div. ±5% 
19 calibrated steps 
Uncalibrated continuous control between 
steps 1 < 2.5 (provided with click -positioning 
function) 

Sweep Time Magnifier 10 times (±7%) - 

Max. Sweep Time 100ns/div (20ns/div and SOns/div. not 
calibrated) 

Power Requirements 100/120/220/240V i 10% 
' '50 to 60Hz. approx 40W 

Dimensions Approx. 2751W) x 190(H) x 400ID) mm 
Weight ' Approx.8,5kg 

DUAL TRACE 
W/DELAY 

QUANTITIES- ARELIMITED 

V -302F 30MHz 
FEATURES 

1 mV/div high sensitivity design. Effective for 
measurement of weak signals. 
Employs TV sync separator circuitry with one 
touch synchronization of both TV horizontal and 
vertical signals. 
Built-in signal delay line enables front observation 
of fast rising waves. 
X -Y operation convenient for measurement of 
phase difference between two signals. 
Delayed sweep function with one touch control 
10X magnification. 
Trace rotation system for easily adjusting trace in- 
clination caused by terrestrial magnetism. 
Fine adjusting click positioning function enhances 
measuring efficiency. 
Signal output: CHI output terminal to Frequency 
Counter, etc. 
Z axis input provided - possible to use as CRT dis- 
play. 
One touch shifting of waveform slopes for easy 
observation of rise and fall of waves. 

Price does not include probes. 
Probes $50. a pair when purchased with 
scope. $10. shipping within continental U.S. 

We don't just take orders - we ship orders - 
Advance Electronics endeavors to keep everything 
we advertise in stock for immediate delivery. 

master 

Mastercharge & Visa shipped within 24 hours. 

Bank checks or Money Orders shipped within 24 hours. 

Personal checks - please allow 3 weeks for check to clear. 

Alt prices plus shipping charges. Please call for appropriate 
charges. Use our toil free number. 

New York State residents add appropriate sales tax. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

TEST EQUIPMENT SPECIALISTS 223. 04 soy-ADVA 
26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030 ELUIEC 
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NEW PRODUCTS 
For more details use the free 

information card inside the back cover 

SPEECH SYNTHESIZER, the SSB-APPLE, 
is a plug-in board that gives Apple Il users an 
easy and economical way to add speech 
capabilities to their systems. 

---``'"- 111N11111tt1U111U11 
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The board can be used for language in- 
struction, speech therapy, video games, ex- 
periments in speech synthesis, and many 
other applications. Its 1200 -word vacabulary 
is the largest one presently available for the 
Apple Il. 

The 2.75 x 6 -inch board is based on 
Texas Instruments' model TMS52220 high- 

performance speech -synthesis device; it 

plugs into any spare slot of the Apple Il. 

The SSB-APPLE has an on -board audio 
amplifier, which provides 325 mW to drive 
either the built-in Apple Il speaker or any 
external 8 -ohm speaker. A socket is also 
available to expand the unit's voice -synthesis 
memory by adding a TI TMS6100 chip. In- 

cluded with the board are a 5'/4 -inch floppy 
diskette containing the 1200 word dictionary 
(in digitized form), a complete instruction 
manual, and a stand-alone high -quality 
speaker. 

The SSB-APPLE is priced at $195.00.- 
Multitech Electronics, Inc., 195 W. El Cami- 
no Real, Sunnyvale, CA 94086. 

TURNTABLE, model 8000A, has an ad- 
vanced linear motor which contributes to its 
high signal-to-noise ratio, elimination of 
tracking error, low wow and flutter, and neu- 
tral skating force. 

The model 8000A also features a polymer 

-------JZ 
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ra hite tangential -tracking tone arm with a 9 p 9 9 
direct -induction linear motor for improved 
tracking ability. An opto -electronic detector 
cell senses tracking error and corrects the 
tone -arm position. The stable hanging rotor 
eliminates "platter wobble" and the quartz- 
PLL (Phase -Locked -Loop) system, com- 
bined with frequency -generator reference, 
helps maintain accurate motor speed. A dou- 
ble isolation suspension system minimizes 
acoustic feedback and susceptibility to vibra - 
tion. The tone arm can be operated by push - 

ENGINEERS CHOOSE 
PANAVISE! 

Being professionals, they demand the very best. 

CONVENIENT 
PORTABLE 
VERSATILE 

Model 381 Vacuum Base 
Panavise 
PANAVISE, America's largest 
manufacturer of work positioners 
has a full line of interchangeable 
bases and heads to fit all your 
laboratory and production line needs. 

A Iv AVISE 
Our catalog explains it all. 

Send for one today. Suggested Retail Price $37.95 
For more information, contact your dealer or PANAVISE 
PANAVISE PRODUCTS, INC. 2850 E. 29th St., Long Beach, Ca. 90806 (213) 595-7621 

_lb 
11 

jibe qwrxrrN6y 
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SEE YOUR DEALER TODAY 

FROM 

, 1reJtik' 
ANTENNAS 
ACCESSORIES 

HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
AND CB 

`Firestik' II 
GOLDEN SERIES 
BARE -HANDS TUNABLE 
"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'Nestle' Antenna Company 

2614 East Adams/Phoenix, AZ 85034 

Name 

Street 

Cny 

State Zip 
Serving the CB and 

Communications Market Since 1962. 

CIRCLE 40 ON FREE INFORMATION CARD 
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ner Street, Bronx, New York, 10475, U.S.A. 
Telex 125094 NVK. Telex 232395 OK NY UR. 

Phone (212) 994-5001 
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button control even when the dust cover is 
closed. 

The model 8000A has a suggested retail 
price of $650.00.-Phase Linear, 4136 
North United Parkway, Schiller Park, IL 
60176. 

EXPANSION INTERFACE, model T1000, is 

a 32K -plus -I/O unit that adds 4 parallel I/O 
ports and 32K of memory to the Timex/ 
Sinclair 1000 or the Sinclair ZX-81 computer. 
The unit plugs into the back of the computer 
and makes it possible for you to interface it 

with the real world. 

CIRCLE 123 ON FREE INFORMATION CARD 

The model T1000 expansion interface is 
priced at $155.00 plus $4.95 shipping and 
handling. (A partially populated board that 
provides the I/O ports and room for expan- 
sion to 32K later is available for $50 plus 
$4.95 shipping and handling.)-Wisconsinc 
Electronics, PO Box 332, Milton, WI 53563. 

LOUDSPEAKERS, Ditton 110 Mark II 
(shown) and Ditton 250 both feature the 1 - 

inch soft dome tweeter that was developed 

CIRCLE 124 ON FREE INFORMATION CARD 

and used in the first generation of laser - 
developed Ditton speakers. The tweeter of- 
fers wide dispersion and has the ability to 
reproduce musical peaks cleanly and accur- 
ately. Both systems also offer accurate 
stereo imaging. 

The Ditton 110 Mark II is a two-way book- 
shelf speaker measuring 17.7 x 9.9 x 8.3 
inches, and contains an 8 -inch woofer for 
improved bass response. The price is 
$200.00 each. 

The Ditton 250 is a three-way system with 
bass response range to 45 Hz. Designed for 
10-80 watt (per channel) amplifers, its 8 -inch 
woofer with fiber cone has been specially 
treated to damp out unwanted resonances. 
Its PVC roll surround ensures proper termina- 
tion of vibrations, eliminating standing and 
traveling waves. It measures 22.5 x 11.5 x 
9.4 inches, and is priced at $300.00 each.- 

Celestion Industries, Inc., Kuniholm 
Drive-Box 521, Holliston, MA 01745. 

MOBILE TRANSCEIVERS, model TR -7950 
(shown) and model TR -7930 are 2 -meter mo- 
bile transceivers identical in features except 
for RF output. The output of the model TR - 
7950 is 45 watts, while that of the model 
TR -7930 is 25 watts. Both models offer a 
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large, easy -to -read LCD display, 21 multi- 
function memories, automatic offset, pro- 
grammable priority channel, memory and 
band scan, long -life lithium -battery memory 
backup (estimated 5 -year life), and built-in 
16 -key autopatch. Accessories include an 
optional 3 -frequency sub -tone unit, with 
keyboard -selectable subtones. 

The suggested retail price of the model 
TR -7950 is $300.95; for the model TR -7930, 
it's $359.95.-Trio-Kenwood Com- 
munications, Inc., 1111 West Walnut St., 
Compton, CA 90220. 

DYNAMIC RANGE EXPANDER, model 
4BX, offers 20 dB of noise reduction and 
three separate bands of expansion for high, 

TAFT 
HITACHI 

-111181111111E. 

V151F-15MHZ 
SINGLE TRACE $349 

V202F-20MHZ 
DUAL TRACE $579 
V352F-35MHZ 
DUAL TRACE $725 

V650F-60MHZ 
DUAL TRACE $989 

PRICES INCLUDE PROBES 

ELECTRONIC 
SALES 

DIGITAL MULTIMETERS 

FLUKE 

8060A $345 
8062A $275 
8022A $143 
8020B $193 
8024B $247 

BECKMAN 

300 $109 
310$129 
330 $199 

UHF/VHF/FM 
2 SET 75 Si AMPLIFIER 

44k(14 
., 

10DB GAIN $8.88 
25DB GAIN WITH FM TRAP 

$26.88 

Xcelite 

TC-100ST 
XCELITE'S BEST 
CONTAINS 53 TOOLS 

$329 

TC-150ST 
SMALLER UNIT 
CONTAINS 23 TOOLS 

$279 

VIDEO CONTROL CENTER 

$16.88 

REMOTE CONTROL ACCESS 
OF ALL VIDEO, TV OR CABLE 

INPUTS TO TV SET. 
4 INPUTS TO ONE OUTPUT 

TAFT ELECTRONIC SALES 
68 W. 45th Street 
N.Y.C., N.Y. 10036 

CALL 
212-575- 
8632 

HAS IT ALL FOR LESS 
+KPRfCIS/ON 

1476P-10MHZ 
DUAL TRACE $439 
1477P-15MHZ 
DUAL TRACE $495 
1479BP-30MHZ 
DUAL TRACE $609 
1570P-70MHZ 
QUAD TRACE $1079 

PRICES INCLUDE PROBES 

WellerNee 
SOLDERING STATION 

CONTROLLED OUTPUT 

WTCP-N $64.88 

UngaCONTROLLED STATION 

9270 $74.88 

WABER 
MULTIPLE OUTLET 

STRIPS 

UL LISTED, 

CIRCUIT BREAKER 

15 AMP, 1875 WATT 

4SPDX-4 OUTLET $16.88 
6SPDX-6 OUTLET $18.88 

46 CHANNEL VCR 

CONVERTER WITH 
FINE TUNING $27.88 

WATCH ONE CHANNEL 
AND RECORD ANOTHER 

STABILIZER/VIDEO FADER/ 
ENHANCER/RF CONVERTER 

$ 99.88 
ONE UNIT DOES IT ALL 

MASTER CHARGE VISA 
MONEY ORDER CHECK 

25% DEPOSIT ON C.O.D.'s 
$50 -MINIMUM ORDER 

ADD FOR SHIPPING 
UP TO $300.00 $5.50 
OVER $300.00- $8.00 
N.Y.S. ADD SALES TAX 
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New Dimensions 
InTime & Frequency 

Now a Unique concept in benchtop/portable instruments 
Global Specialties' New Handheld Model 

5000 COUNTER TIMER 
Designed for both laboratory and field operation, the Model 
5000 is sophisticated enough to handle virtually all your Time 
and Frequency measurement needs. 
BIG ON VALUE ... FEATURES & PERFORMANCE. The only 
things small about the Model 5000 are its SIZE (7.60 x 3.75 x 
1.72 inches) and PRICE ... at only $349.95 can you 
afford not to have one? In stock now and ready for delivery 
.. call us TOLL FREE to find out how to get your Model 5000 

today! 
Measure Frequency, Period and Pulse Width 
Full input signal conditioning 
Battery or Charger/Adapter operation 
Unique automatic master reset logic 
High contrast 0.43 inch, 8 digit LCD display 
LCD indicators: Overflow, Gate Open, Low Battery 
Display storage function maintains last reading 

Input: BNC 
Impedance: 
Sensitivity: 

SPECIFICATIONS 

1M SZ 25pF in all modes 
30mVRMS-1 kHz to30MHz 
50 mVRMS- DC to 50 MHz 

Modes: 
Frequency: .1 Hz to 50 MHz (gate times 0.01, 0.1,1.0, 10 s) 
Period: 50 ns to 10 s (1, 10, 100, 1000 cycle averages) 
Pulse Width: 25 ns to 10 s (1, 10, 100, 1000 cycle averages) 

Full Signal Conditioning: 
Coupling: 
Attenuation: 
Polarity: 

Trigger Level: 
Time Base: 
Controls: 

Power: 

Dimensions: 
Weight: 

AC or DC switch selectable 
x1, x10, x100 switch selectable 
+ / - edge Freq. & Period; >1< trigger 
level, Pulse Width 
variable 0 ± 500 mV x attenuator setting 
10 MHz crystal oscillator (± 4 ppm,0-40'C.) 
Power/Test/On, Mode, Gate 
Time/Cycles Averaged, 
Display-Norm/Hold, Trigger Level, 
Polarity, Coupling, Attenuation 
6AA Cells (Nicad or Alkaline) 10 hrs 
continuous operation Optional AC 
Charger/Adapter 
7.60 x 3.75 x 1.72 inches,(193 x 95 x 44 mm) 
14 oz., (397g), without batteries 

GLOBAL SPECIALTIES CORPORATION 
70 Fulton Terr., New Haven, CT 06509 (203) 624-3103 TWX 710-465-1227 

OTHER OFFICES: 

San Francisco (415) 648-0611, TWX 910-372-7992, 
Eurdpe: Phone Saffron -Walden 0799-21682, TLX 851-817477 

Call toll free for details 1-800-243-6077 during business hours 
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TRS480 Color 
Computer Interfacing, 

With Experiments 

I BASIC and MODEL 1 LEVEL lt BASIC 

STEP UP YOUR TRS-80' 
PROGRAMMING WITH SAMS. 
Let Howard W. Sams help you move to a new level of fast, 
effective programming with the TRS-80. Sams has a 

variety of easy -to -read guides for TRS-80 users of all ages 
and skills. 

If you're a beginning TRS-80 programmer, start with 
TRS-80 FOR KIDS FROM 8 TO 80, Volume 1. Based on the 
study methods of National Computer Camp, its easy -to - 
follow exercises encourage you to try many different 
things with your TRS-80. Quickly shows you how to write 
your own programs, and more. No. 22046, $9.95. 

TRS-80 FOR KIDS FROM 8 TO 80, Volume 2, takes you 
one step further, covering new details and elaborating on 
topics from Volume 1. Includes many helpful programs, 
hints and techniques for quick programming. No. 22070, 
$9.95. 

Explore new horizons with TRS-80 COLOR COMPUTER 
INTERFACING, Sams complete guide to the interfacing 
techniques, innerworkings and operation of the Color 
Computer. Also shows you how to control and monitor 
various equipment by means of expansion connectors. 
No. 21893, $14.95. 

Sams precisely detailed CLEAN SLATE WORD 
PROCESSING FOR THE TRS-80 shows you how to get 
the most out of your Clean Slate software. Includes 
form letter and multicolumn applications, telephone 
communication, and more. No. 22005, $17.95. 

Take a step in the right direction and improve your 
TRS-80 programming with Sams Books. To order, call 
800-428-3696 or 317-298-5566 and ask for Operator 348. 

SAMS BOOKS AND SOFTWARE 
HOWARD W. SAMS & CO., INC. 
4300 West 62nd Street, P.O. Box 7092, Indianapolis, IN 46206 
In Canada, contact Lenbrook Electronics, Markham, Ontario. Offer good in USA only 
and expires 9/30/83. Prices subject to change without notice. 

TRS-80 is a registered trademark of Radio Shack, a Tandy Corporation 
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AD348 

mid, and low frequencies. A fourth band re- 
captures the stored, previously unreachable 
audio signals, the omission of which has 
been responsible for the lack of presence or 
dullness common to much recorded music. It 
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restores the transients that are clipped during 
the recording or broadcasting processes. 

A hand-held, digital, wireless remote "Logi- 
control", which is supplied with the model 
48X, allows the user to set volume and de- 
grees of expansion, transition, and impact - 
restoration levels precisely from the listening 
position. The actual tracking of the music sig- 
nal is displayed on four horizontal rows of 
program -dependent yellow and red LED's, 
which show the amount of expansion. 

The model 48X is 31/2 x 1715/16 x 12/4 
inches, and comes with 19 -inch standard 
rack -mount hardware for its faceplate. An op- 
tional wood side -kit will be available. The 
model 4BX is priced at under $1000.00.- 
dbx, Inc., 71 Chapel Street, Newton, MA 
02195. 

DMM, model 3500, is a hand-held, 31/2 -digit, 
22 -range digital multimeter that uses CMOS 
LSI circuitry to provide autoranging, auto - 
polarity, overrange, and low -battery indica- 
tion in a compact tester that the user will find 
easy to operate. 

The audible continuity tone and overrange 
buzzer -alarm offer additional convenience 
for laboratory, design, or field -service testing. 
A zero -adjustment memory button can be 
used to make different measurements. Over- 
load protected (fused) up to 100 -volts DC and 
750 -volts AC and up to 600 -volts on the re- 
sistance and current ranges. 

CIRLCE 127 ON FREE INFORMATION CARD 

Ranges are: DC volts: 0-1000 volts DC in 
five ranges; AC volts: 0-600 volts AC in four 
ranges; low -power ohms: 0-2 megohms in 
four ranges; high -power ohms: 0-2 megohms 
in five ranges; AC and DC current: 0-10 amps 
in three ranges. Frequency response is 40- 
500 Hz on all ranges. Basic DC accuracy is 
0.25%. 

The model 3500 is priced at $140.00.- 
Triplett Corporation, One Triplett Drive, 
Bluffton, OH 45817. R -E 
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G'c.oa-Fordham 
loyal Prices on 

Test Equipment 
Now Fordham is passing on to customers the hugest savings 
possible on test instruments. To help celebrate the opening of 
our new 40,000 square foot facility on Long Island, we've 
purchased an extra large inventory of B&K Precision products. 

31/2 Digit LCD 
Autoranging DMM 

$ 995 
Reg.S 
Model 5 7 each - N 

WPßECIS/ON 
Fully automatic, auto - 

ranges on all functions. 

Range lock holds any 

range. 
0.1% accuracy. 
Fast reading. 
0.5" LCD display. 

Autozeroing. 
Autopolarity on all 

ranges. 
Audible continuity 
indicator. 
Varistor anuse over- 

load protection. 
RF shielded. 
Meets UL 1244 safety 

standards. 

Low Distortion 
Function Generator 
Model 3010 
Reg. $2&Y 

Now 
J 

11 B I eaacch 

Generates sine, square and triangle 
waveforms Variable amplitude and fixed 
TTL squarewave outputs 0.1 Hz to 1 mHz 
in six ranges Typical sine wave distortion 
under 0.5% from 0.1 Hz to 100 kHz Variable 
DC offset for engineering applications 

VCO external input for sweep -frequency tests. 

EOMºw.». 

*KPREC/S/ON 

We're offering the quality of name brand products and the 
benefits of our volume purchasing power. While supplies last 
we guarantee these unbelievably low prices. 

8 -Trace, 4 Channel 100 MHz Dual Time Base Scope 
Reg .S2 

Model 1500 
NOw1 each 9 

e) 
de . 
d if- (5111 

Comes With Probes 

100 MHz response, 3.5nS rise time 2nS/div. sweep rate with 10X magnifier Trigger views or four separate inputs Dual time base 1M ohm inputs or 50 ohm inputs 1 mV/div sensitivity to 100 mHz CH 1 frequency counter output Delayed sweep, 20 nS to 0.5 seconds Alternate timebase Switching power supply Selectable chop frequencies Voltage and current probe calibrators. 

Dynapeak Transistor 
Tester yl:-` 
Model 520B 
Reg. .52 -2,9e3 - 

NOW 

$199 each 

Fas: testing Hi/Lo drive Works in - 

circuit when others won't 
Idemm fies ies leach 

- 

of bipolars and FETs 

connection Audible test OK `beep' 

Automatic NPN/PNP and Si/Ge 

identification. 

CRT Restorer/Analyzer 
Model 467 
Reg. $4ß5 -art 

Now 
$O75 
each d hR 

Restores 
andb/w 

picture tubes 
like new) Uses the most 
powerful restoration 
method known with minimal danger to the CRT Exclusive multiplex test technique tests all three guns of color CRTs simul- taneously under actual operating conditions. even CRT's with common G1 and G2, with real dynamic tests Instant, automatic tracking. 

FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT 

Call Toll Free 

FORD (800) 645-9518 
N Y.S. (800)832-1446 260 Motor Parkway, Hauppauge, N.Y. 11788 

master charge 

Master Charge VISA COD 
Money Order Check 

$50.00 m'nimum order 
COD's ex ra (required 25% deposit) 
N.Y. State 

residents add 

aPrPPdate sales tax. 

ADD FOR SHIPPING AND INSURANCE 
$250.00 $4.50 

$251.0010 SO0.00 8.50 
501.00 to 75000 0.50 

751.00 
10 1000.00 12.50 

over 1000.00 15.00 
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VIDEO EQUIPMENT 
QUALITY LOW PRICES 

OFF -THE -SHELF DELIVERY 
from FORDHAM of course. 

MODEL V-1880 

BP VIDEO GUARD STABILIZER 
MODEL 
V-1875 

OUR PRICE $45.00 each 
Has self contained A&B and bypass switch. Many 
movies, concerts and special programs for sale or 
rental are copy guarded. This removes copy guard 
and allows you to make copies. Many TV sets will 
not play prerecorded tapes because copy guard 
causes picture to roll and jitter, turn to snow or 
disappear. Video Guard Stabilizer removes copy 
guard from signal. 

BP VIDEO GUARD STABILIZER/ 
RF CONVERTER 
MODEL 
V-1877 

OUR PRICE $69.95 each 
Same as above 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 TV using 
only a VCR.. 
Use as an RF Converter only. Used in conjunc- 
tion with your TV, you can feed direct audio and 
video signals from any video device such as video 
camera, computer, portable VCR, etc. 

BP VIDEO COMMAND CENTER 
MODEL V-4803 

OUR PRICE $59.95 each 
A switcher that can 
accept 6 inputs and 
direct them to 3 out- 
puts. Utilizes switch 
similar to one used on 
home VCR's. You avoid 
signal loss incurred by 
using splitters. 

FOREMAN! 
260 Motor Parkway, Hauppauge, N.Y.11788 

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/ 
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER 

OUR PRICE $135.00 M 
each 

Most versatile video processor. Contains five units in one: stabilizer (video guard 
remover); image enhancer; video to RF converter; video fader; and dual output 
distribution amplifier. 
Stabilizer Will correct entire range of copy guard distortion such as jitter, 
vertical roil or black bar travelling through picture. 
Enhancer Lets you attain best picture for your own preference. 
RF Converter Allows your TV set to receive video and audio signals from your 
image enhancer, guard stabilizer, video camera, computer, VCR, etc. The direct 
video signal from any video component can be fed into the V-1880 and 
converted to a usable RF signal that can go to your TV antenna terminals. 
Video Fader Used to produce professional fade ins and fade outs. 

JERROLD 60 CHANNEL 
CORDLESS TV CONVERTER 
MODEL DRX-3-105 

CALL FOR PRICES 

Receive up to 60 TV channels Remote TV 
Control Attach to any age or model TV in 
minutes. No tools required. On/Off button. 
'Channel selection. Channel Stepping. Fine 
Tuning. 

JERROLD JRX TV REMOTE 
CONVERTER 
MODEL JRX-3C105 (SWITCH) 

OUR PRICE $79.95 each 
Consists of two units 
- a receiver and 
transmitter. 20 ft con- 
necting cord is detach- 
able at one end to 
help you position the 
unit. May be attached to 
any age or model TV in 
minutes. No tools required. 

Receive up to 36 channels 
TV control. 

Remote 

BP VIDEO CONTROL CENTER 
MODEL V-4802OUR 

PRICE $19.95 each 
Provides remote con- 
trol access of all 
Video, TV or Cable. 
inputs to TV or Big 
Screen TV from one 
location by flipping 
switch. 

One output, your 
TV set or Big Screen TV 

Four inputs Completely passive, i.e. no AC 
power required to operate Auxiliary input and 
output provides added flexibility. 

Master Charge 
VISA COD 
Money Order 
Check 

N.V. State 
residents add 

appropnate 
sales tax. 

COD's extra (required 25% deposit) 

ADD FOR SHIPPING AND INSURANCE: 
5250.00 54.50 

5251.00 to 500.00 6.50 
501.00 to 750.00 8.50 

.00 to 1000.00 12.50 
over 1000.00 15.00 

BP UHF CONVERTER FOR TV 
AND VTR 
MODEL V-5736OUR 

PRICE $24.95 each 

5 FOR $100.00 
Use your VCR to its 
maximum capability. 
Record VHF, UHF, 
Cable or Pay TV while 
watching any other 
mode. 
FEATURES 36 channels 

Allows complete programming 
of VTR Super color quality 

Watch or record any combination 
of selectable channels. Receives midband, 
superband/Pay and all VHF channels on UHF. 

For BetWVHS type recorders or TV set Record 
and use TVs remote control. 

BP IMAGE ENHANCER 
MODEL V-1860 
Dramatically Improves 
performance 
of video 
cameras 
and VCR's. 
(off -the -air 
or second 
generation 
recordings), 
by compensa- OUR PRICE 
ting for deteriora- 
tion of detail and $59.95 each 
sharpness. Includes video distribution amplifier 
with two video outputs, allowing you to make two 
copies at once without loss in signal level. 

BP RF CONVERTER/MODULATOR 
MODEL V-1885 

OUR PRICE $39.95 each 
Allows your TV 
to receive video 
and audio signals 
from image en- 
hancer, guard 
stabilizer, video 
camera, computer, VCR, etc. 
The outputs of many video 
components cannot be directly hooked up to the 
VHF antenna terminals on your TV set. This 
problem is solved by using the Model V-1885 RF 
Converter. Converts video signal from any video 
component to adjustable RF signal at antenna 
terminals. Allows your VCR output to feed two TV 
sets at the same time, with virtually no signal loss. 

FREE 
(80I))645-9518 

in N.Y. State call 800-8321446 
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AUDIO 

FREQUENCY RESPONS 

METER 
Instruments for measuring 
frequency response have 
traditionally been complex 
and expensive. Here's an 
easy -to -use one that you 
can bui,d for less ti -an $25. 

l'r's FREQUENTLY USEFUL-OR 
necessary-to know the frequency - 
response characteristics of audio equip- 
ment. This device will allow you to make 
accurate measurements of your amplifi- 
ers, tape recorders, and other audio and 
test equipment. 

The instrument is most useful for 
"peaking up" tape recorders for op- 
timum performance. It will permit you to 
measure the frequency response obtained 
with various brands of tape on your re- 
corder and that, in turn, will make it 

possible for you to set the bias and 
equilization controls more accurately. If 
your tape heads become dirty or worn, the 
frequency -response meter will advise you 
of the fact long before you start noticing 

RAY FISH 

that your recordings do not sound right. 

How it works 
A block diagram of the device is -shown 

in Fig. I. The oscillator produces a 
constant -amplitude sinewave signal 
that's fed through a buffer/amplifier to the 
device being tested-a tape recorder, for 
example. The output signal from the de- 
vice under test is fed back to the test unit. 
through another buffer/amplifier, and 
then to a meter calibrated in decibels 
(dB). 

An 8038 voltage -controlled -oscillator 
IC generates the sinewave, which has 
about I% distortion. That means that har- 
monics will he about 40 -dB down, which 
is quite acceptable for our purposes. 

c z 
m 

co 
co 
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CONSTANT -AMPLITUDE 
OSCILLATOR 

BUFFER AMPLIFIER 
DEVICE 

UNDER TEST 

-. BUFFER AMPLFIER 
METER CALIBRATED 

IN dB 

FIG. 1-FREQUENCY-RESPONSE METER outputs a tone to the device under test, and then displays 
the relative level of the same signal as output by that device. 

Circuit description 
Figure 2 is a schematic of the 

frequency -response meter. Resistor R2 is 
a potentiometer that functions as the 
(fine) frequency control. It varies the fre- 
quency over a decade (a factor of 10). 
Proper selection of RI and R3 would al- 
low R2 to give a three -decade change in 
frequency. That, however, would cause 
the dial markings to be so close together 
that it would be impossible to read the 
frequency with reasonable accuracy. 
Therefore, the frequency decades are 
selected by SI, which switches either 
capacitor Cl, C2, or C3 into the circuit. 
Those capacitors should have a 2% toler- 
ance, or should be trimmed as described 
in the "Adjustments" section. 

Resistors R5 and R7 are used to adjust 
the waveform symmetry and to set the 
frequency of the oscillator, and resistors 
R4 and R6 protect the 8038 from damage 
that might be caused by extreme settings 

of R5 and R7. Resistor R8 is used to 
adjust the oscillator for minimum 
sinewave-distortion. 

The input buffer/amplifier is IC2, a 741 
op -amp that supplies a signal whose level 
is high enough to drive most of the de- 
vices likely to be tested. As configured, it 
provides a signal whose level can be var- 
ied from a few millivolts to 3 volts peak - 
to -peak. Short circuiting the output will 
cause no problem because of the presence 
of R11. 

The output buffer/amplifier, IC3, is an- 
other 741 whose input is the output of the 
device being tested. Capacitor C5 blocks 
any DC signal -component that may be 
present. Diodes DI and D2 protect the 
op -amp from overstrong input signals. 
Resistor R14 is used to set the meter to 0 
dB at the l -kHz reference frequency so 
that deviations from that level can be 
measured. The meter accepts an AC sig- 
nal and gives a reading calibrated in dB. 

PARTS LIST 

All resistors 1/4 -watt, 5% unless other- 
wise specified 

R1-33 ohms 
R2-5000 ohms, potentiometer, linear 

taper 
R3-30,000 ohms 
R4, R6-2000 ohms 
R5, R7-20,000 ohms, trimmer potenti- 

ometer 
R8-100,000 ohms, trimmer potenti- 

ometer 
R9-100,000 ohms 
R10-220,000 ohms 
R11-2200 ohms 
R12-1000 ohms, potentiometer, log 

taper 
R13, R16-10,000 ohms 
R15-91,000 ohms 

Capacitors 
C1 -0.12µF, 2% 
C2 -0.014F, 2% 
C3 -0.0012µF, 2% 
C4- 0.47µF 
C5 -1.5µF 
C6, C7 -100µF (optional) 

Semiconductors 
ICI -8038 variable frequency oscillator 
IC2, IC3-741 op -amp 
D1 -D8-1 N914 
M1-audio VU meter calibrated in dB. 1 - 

volt RMS (or less) full scale, 2000 ohms 
(or greater) coil resistance 

S1-SP3T rotary 
J1, J2-RCA phono jack 

Miscellaneous: power supply (±15 
volts, 40 mA, 1% or better regulation), 
construction board, enclosure, hardware, 
etc. 

R1 
33 

R2 

FREQUENCY 

$ 
R3 
30K 

+15V 
R4 R6 

2K 2K 

R5 R7 < 
20Kf4dj"20K ® 

5 
C4 R9 

ICI 
0.47 100K 

8038 

10 12 

1-11:"' R8 - 
100K l ® 

FREQUENCY RANGE -Hz 31 

20-200 2K -20K 

T 
¡'' 

200-2K 

C11 C2. -r5- 21 
C3 0.12 0.012T 

1200pF 

11 +15V 

C5 T 100µF 

SIGNAL FROM 
DEVICE UNDER 
TEST 

J2 

C5 

1.5µF 

-15V 

METER ZERO 

I 

-15V 

C6 T 100µF 

R10 
220K 

R15 
91K 

SIGNAL TO 
DEVICE UNDER 
TEST 

OUTPUT 
LEVEL 

ALL DIODES 1N914 

M1 

VU METER 

FIG. 2-CAPACITORS Cl -C3 are switched by S1 to change frequency ranges 
accurately matched. 

Their values must be 
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Diodes D3 through D8 protect the meter 
from being "pegged" with excess force. 

The power supply is not shown, but 
any supply capable of delivering ± 15 
volts at 40 mA, with 1% or better regula- 
tion, will suffice. Good regulation is a 
necessity because voltage fluctuations 
will affect the accuracy of the frequency 
calibration. 

Construction 
Figure 3 shows how the front panel was 

laid out. The prototype was built in a 4'/2 
x 4'/ x 10 -inch metal box, but a variety 
of boxes and cabinets are available and 
can be used. An attractive cabinet that can 
be displayed with your stereo equipment 
should be considered. 

The circuit can be built on a variety of 
board types. The most common and easy 
to find are those which hold 0.1 -inch 
spacing DIP (Dual -In -Line) packages. 
Just make sure that the board is large 
enough to hold the three IC's, two trim- 
mer potentiometers, and the other com- 
ponents. Wire wrap or point-to-point wir- 
ing techniques are acceptable; the pro- 
totype used point-to-point wiring, as can 
be seen in Fig. 4. 

A 22 -pin connector was used to con- 
nect the front panel to the circuit board. 
That probably represents an unnecessary 
expense, as there are only five wires to 
connect to the panel and three to the pow- 
er supply. 

Figure 5 shows the component layout 
on the circuit board and on the front pan- 
el. Wiring to the 8038 is not critical unless 
you want to add another range to go above 
20 kHz. In that case, the leads from pin 10 
of the IC must be kept as short as possible. 

If your power supply is more than a 
foot away from the rest of the circuitry, 
you should add a 100 µF capacitor from 
each power -supply line to ground at the 
circuitry (that's shown in the inset in Fig. 
2). 

Wiring to the 741 op -amps is not critic- 
al except for the wires attached to the 
inverting inputs (pin 4), which should be 
as short as possible. (That means that R9, 
R 10. R15, R16. D1 , and D2 should be 
within an inch of their respective IC's.) 

Adjustments 
If you have access to 1% or 2% capaci- 

tors, use them for Cl, C2, and C3. 
However, precision capacitors are quite 
expensive. If you have a digital capaci- 
tance meter, you can use it to check 
lower -tolerance devices until you find 
values close to those required. You may 
have to add small capacitors in parallel to 
get the proper values. The exact values of 
Cl-C3 are not important, since R5 and 
R7 are used to set the frequency. What is 
important is that the capacitor values be as 
close to exact multiples of each other as 
possible. For example, values of 0.15 
µF, 0.015µF, and 0.0015µF (instead of 
the values shown in Fig. 2) would be quite 
acceptable. 

FIG. 3-FRONT PANEL of author's prototype. Meters similar to the one shown are available from many 
of this magazine's advertisers. 

If you do not have precision capacitors 
or a digital capacitance meter, all is not 
lost. All you have to do is measure the 
frequency of the oscillator as you switch 
from one range to another. If the frequen- 
cies are not exact multiples of each other. 
simply change (or make up parallel com- 
binations of) capacitors until they are. 
The frequency measurements can be 
made using a digital frequency counter or 
an oscilloscope. 

Adjust resistors R5 and R7 to obtain a 
symmetrical (i.e., not bent over to the 
side) sinewave of the proper frequency. 
To perform the adjustment, set R2 all the 
way counterclockwise. Set switch SI to 
the 2KHZ-20KHZ position. Adjust R5 and 
R7 as many times as necessary until you 
get a symmetrical 2 -kHz sinewave. 
(You'll find that each resistor seems to 
adjust half of the sinewave.) You'll need 
an oscilloscope (and ideally a digital fre- 
quency counter, as well) for that opera- 
tion. 

Resistor R8 should be set for minimum 
sinewave distortion. An oscilloscope is 
adequate for doing this, though a distor- 
tion analyzer would be better. If you're 

..;> eel; ..* 
. 

aer 
el*** so 

+#74 

FIG. 4-ALMOST ANY TYPE of construction 
components should be kept short. 

not sure of what to look for, compare the 
oscilloscope trace with a picture of an 
"ideal" sinewave in a magazine or book 
so you can recognize the proper shape. 

The FREQUENCY potentiometer, R2, 
has to be calibrated and labeled. First, 
turn it completely counterclockwise. 
Then set the RANGE switch to the 
2KHZ-2OKHZ position. Verify that R5 and 
R7 are adjusted correctly by checking for 
a symmetrical 2 -kHz sinewave at J1. 
Mark that position of the FREQUENCY 
control with a "2." Turn the control until 
your counter or oscilloscope indicates a 
signal with a frequency of 4 kHz. Mark 
the panel at that position with a "4." 
Perform similar calibrations for 7, 10, 14. 
17, and 20 kHz, and mark the dial settings 
for frequencies between those points with 
dots. Finally, verify that the calibration is 
accurate on the other frequency ranges. 
(It should be if you chose your capacitors 
carefully.) 

Operation 
To measure the frequency response of a 

preamplifier or power amplifier, connect 
jack J1 of the response meter to the input 

can be used. Leads of frequency -determining 

c z 
m 
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FIG. 5-REAR OF FRONT PANEL is seen above circuit board. Power -supply module is at right: it 

should be well regulated for accurate results. 

jack of the amplifier. Adjust the output 
level control (R12) for a signal of the 
proper amplitude. That amplitude will 
depend on the signal requirements of the 
amplifier -input being used. If the ampli- 
fier being tested has built-in meters, they 
can be used to determine the proper am- 
plitude. If there are no meters, you can 
listen to the signal through a speaker or 
earphones to verify that the level of the 
test signal is neither too high nor too low. 
A signal that's too high in level will sound 
distorted; one that's too low will be hard 
to hear and will sound noisy. Using an 
oscilloscope connected to the output of 
the amplifier is an excellent way to judge 
signal amplitude and distortion. 

Connect the output of the amplifier to 
the input jack, J2, and select an output 
frequency of I kHz. Adjust the METER 
ZERO control, R14, to make the meter 
read 0 dB at that frequency. Then, set the 
frequency to 20 Hz and slowly start to 
increase it. At some point the meter read- 
ing will rise from - 20 dB (which is 
where it will probably be at 20 Hz) and 
head up toward .0 dB. 

You can note the frequency response at 
all points along the way, or simply note 
the -3 -dB or -6 -dB points, depending 
on your requirements. If your amplifier 
has a response that extends below 20 Hz, 
the meter will indicate it by starting out 
above the - 20 -dB point. You should 
sweep through the entire 20 -Hz to 20 -kHz 
range. noting the frequency response all 
the way up. The effects of tone controls 
and filters (scratch, rumble, and subson- 
ic) on the overall response of the amplifier 
can be measured. A frequency -response 
test for each new switch setting can be run 
in about two minutes. 

To check the operation of your 
frequency -response meter, connect its 
output to its input. You will, in effect, be 
measuring the frequency response of a 
piece of wire, the connecting cable. If 
there is any variation from a perfectly flat 
response, you should try to find out why. 
The most probable cause will be an in- 
accurate (non-linear) VU meter. A ±'1 - 
dB accuracy should be easily obtained. 
Good sources of VU meters are old 
stereo -equipment, surplus outlets, or 
parts catalogs; check the ads at the back of 
this magazine. A final word of advice: If 
you can see the pointer of the meter vi- 
brating at frequencies below 30 Hz, don't 
be concerned-that's normal. 

If you are measuring the frequency re- 
sponse of a tape recorder, the procedure 
will be slightly different from that used 
for an amplifier. If the recorder has three 
heads (i.e., separate record and playback 
heads), you can monitor the output from 
the tape and measure the overall record - 
playback response in pretty much the 
same way as you did for an amplifier. If 
the recorder has only two heads, howev- 
er, the process will take a little longer. In 
that case you must record a tone of a given 
frequency, rewind the tape, and then play 
it back. If the recorder has a tape counter 
on it, you can record a series of frequen- 
cies and play them back all at once, using 
the counter to keep track of which fre- 
quency was where on the tape. 
Automatic -level controls must be turned 
off when you make your frequency - 
response measurements. 

When measuring the high -frequency 
response of a tape recorder, do so at a 

level that measures about 12 -dB below 
the maximum on the recorder's VU 

meter; :Jtherwise you'll overload the rec- 
ording ..ircuitry. Recorders respond that 
way because normal speech and music 
contain relatively little high -frequency 
information, and the internal response 
curve of a recorder is such that it would be 
overloaded if a high -frequency signal at a 
level of 0 dB were applied to its input. 

If a recorder has bias and equalization 
controls, you can use them to get the best 
possible response for a particular brand or 
type of tape. You should try several dif- 
ferent ones to find which are best suited to 
it. 

Modifications 
The frequency range of the response 

meter's oscillator can be extended. With 
the selection of the appropriate capaci- 
tors. 1 Hz -20 Hz and 20 kHz -200 kHz 
ranges can be added. High values will 
produce low frequency ranges, and vice 
versa. A lower frequency -range will also 
require increases in the values of capacit- 
tors C4 and C5. 

The triangle- and square -wave outputs 
of the 8038 can be made available as 
outputs on the front or side panel. The 
squarewave output of the IC can be used 
for risetime measurements, while the 
trianglewave is useful for slew rate 
measurements. It's a good idea to buffer 
those outputs the same way the sinewave 
output is buffered. Also, using the 
squarewave output of the 8038 often pro- 
duces spikes in the sinewave input. If that 
happens, you may want to install a switch 
to disconnect the squarewave function 
when it is not in use. 

The ability to measure frequency re- 
sponse is quite useful when choosing re- 
cording tape, checking recorder head - 
wear, setting tone and filter controls, or 
adjusting a graphic equalizer. Most stereo 
components and audio test equipment can 
be evalutated in minutes with the use of 
the inexpensive instrument described 
here. R -E 

"Oh, yeah? Well my home computer can 
beat your home computer!" 
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IF YOU THOUGHT HOME VIDEOGAMES WOULD SIMPLY FADE 
away as home computers became more popular, you may have 
to reconsider. Atari and Coleco sparked the industry last year 
with two new high -resolution game systems. And, from the 
looks of this year's new system introductions, home videogames 
may hold their own for some time to come. 

Mattel Electronics has redesigned and lowered the price of its 
Intellivision Master Component-now called Intellivision II- 
while showing a broad line of add-ons. Also in the wings is 
Intellivision I11, a supergame to appeal to the high -end game 
market. Over at Odyssey, the price of the venerable Odyssey2 
has dipped below $100, and a second, more capable system is in 
the offing-the Odyssey Command Center. 

Intellivision II 

The Mattel Electronics home -video product line seems to 
have exploded overnight. From one Intellivision console, one 
Intellivoice speech -synthesis module, and a modest cartridge 

There are those who 
say that videogames 
are on the way out. 
Judging from what's 
coming this year, 
though, that's far from 
being the case. 

DANNY GOODMAN 

library, the company has shifted into high gear with a compat- 
ible and intelligently upgraded Intellivision 11, plus a series of 
modules featuring speech synthesis, Atari -2600 cartridge com- 
patibility, computer -keyboard capability, and music synthesis. 

Having learned from its experience with the original Intellivi- 
sion Master Component, Mattel endowed the new console with 
several notable improvements. The small addition of a red LED 
pilot light on the unit will save countless players from leaving 
the game on overnight-frequently a fatal mistake for the unit, 
especially if the console is left on a carpet that blocks some of its 
ventilation holes. 

Hand controllers have been restyled to match the console's 
cosmetics, but are functionally identical, except that the cords 
are now terminated in a plug and stretch out farther. If a con- 
troller goes bad now, you'll be able to replace it without taking 
or sending the entire unit to a repair center. That also leaves open 
the possibility of adding a joystick controller for games in which 
the flat direction -disk is clumsy. 
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NOT JUST A VIDEOGAME. When used with an optional telecommunications module, the Odyssey 
Command Center offers computer terminal capability. 

Luckily for both old and new Innellitision owners, game 
cartridges are compatible with both systems. That means that 
original Intellivision owners will be assured of being able to play 
the new cartridges as they become available for the Intellivision 
ll. Also, Intellivision II buyers have a fairly large library to 

choose from immediately. 
As expected, a re -styled Into llivoice speech -synthesis module 

plugs directly into the batcllivision H. The module is compatible 
with the original console, as well, but frankly. the light -gray and 
red, modern -looking box will look odd sticking out of the 
brown -and -walnut -finish cabinet of the old one. 

An unexpected but welcome add-on is called the System 
Changer-an adaptor that lets you play Atari 2600 -compatible 
cartridges. Two game -controller jacks are provided on the adap- 
tor, so you can use the Atari controllers, or any of the dozens of 
accessory controllers on the market. Unfortunately, the Atari 
adaptor is not directly compatible with the original Intellivision 
console; a factory modification costing $19 will be required. 
The conversion will be worth it, however, if you plan to hold 
onto your Intellivision for a while. It is one way to get a second 
system-one with almost 200 cartridges to choose from-for 
less than the cost of a new system. 

WITH THE OPTIONAL Intellivision music synthesizer. Melody Maker can 
be used to help you learn about and compose musi ï. 

Next Mattel bridges the videogame -computer gap with an- 
other add-on, the Computer Adaptor and its companion key- 
board. The adaptor adds 12 kilobytes of ROM (Read Only 
Memory)-which also contains a BASIC language interpreter- 
and 2K of RAM (Random Access Memory) which may be 
allocated to enhanced graphics capabilities with new software. 
The Computer Adaptor can be upgraded by yet another cartridge 
that contains 8K of ROM (with an extended BASIC) and 16K of 
RAM for more computer -like applications. For programming 
and educational games, the keyboard offers 49 pushbutton keys 
in a standard QWERTY layout, although the locations of some 
keys-co Nrxot_ and those for cursor movement-are not where 
experienced computerists would look for them. 

In place of the computer keyboard, you can plug in a four - 
octave music keyboard. By combining the powers of Intellivi- 
sion II Master Component and Computer Adaptor, a remarkable 
six voices are at your disposal. Three software cartridges are 
planned for music alone, the most impressive of which is tenta- 
tively called Melody Maker. With it, you can use the keyboard to 
create and record up to six musical voices for playback later, 
along with a display of the actual music notation on the screen. 
While playing back a selection, you can easily alter tempo, 
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IF YOU'RE NOT SATISFIED with the games available on the market, In- 
tel/ivision's Game Maker helps you to create your own. 
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THE MOST TRUE -TD -LIFE y deo baseball game yet, Intellivision's Wo -la 
Series BasetaII even offers split-screen views. 

meter and key in real time. Melody Maker should be a great help 
to anyone trying to learn how to read music. 

Other software planned for the Computer Adaptor includes 
BASIC languagee tutorials, elementary education activities with 
familiar cartoon stars like the Jetsons and the Flintstones., a 
three-dimensional strategy game similar to chess, and the now - 
famous baseball game (the one TV spokesman George Plimpton 
teased us with last Christmas) featuring TV camera -angles and 
split screens of the game action. 

All the computer modules are fully compatible with the orig- 
inal Intellivision console without modification. 

Intelllivision of the future 
That's not all Mattel has up its gaming sleeve. Scheduled for 

delivery late this year is Intellivision III, a do -everything game 
that will try to outperform Colecovision and the Atari 5200. The 
published specifications are impressive. Graphics resolution is 
rated at 320 x 192 pixels (versus 256 x 192 for Colecovision 
and the 52I10). Up to 64 objects can be in motion on the screen at 
once (versus 32 and 5 for the Coleco and Atari systems, respec- 
tively). (By "at once" we mean every ''/a, second.) There's still 
more. six -voice music, built-in speech synthesis, stereo sound - 
effects, microwave wireless hand -controllers with tactile key- 
pads and real joysticks, automatic antenna -switching, and 

ONE UNUSUAL FEATURE cf Intellivision's BASIC Programmer is i` 

color -coding o' BASIC instrictions. 

multi -colored LED status -readouts. Look for most of the first 
cartridges to play up the improved gratifies resolution with a 
number of three-dimensional screen simulations with receding 
corridors and Zarxon-like views. 

Compatibility is also a strong feature for the Intellivision III, 
which is capable of playing old Intellivision cartridges and can 
be expanded with modules for the Intellivision 11, including the 
Atari 2600 cartridge adaptor, the Computer Adaptor, and the 
Music Synthesizer. Like Atari's 5200, Intellivision III will be the 
high end of Mattel's line. Intellivision H will continue to be 
supported on its own. No price had been announced as we went 
to press. 

Odyssey Super Game 
The Odyssey folks in Knoxville, Tennessee haven't been 

napping, either. New for 1983 is the Odyssey Command Center, 
not simply a modestly priced high -resolution game (under $200, 
like Odyssey2 was), but a game with the flavor of a computer. 
Bearing no family resemblance to Odyssey, the Command 
Center nevertheless features a full typewriter -style keyboard, 
but this time with pushbutton keys. There are even ENTER, 
SHIFT, and CAPS LOCK keys where a compttterist would expect to 
find them. A separate row of keys features math symbols, three 
"soft" (user definable) function keys (EI -F3), HALT, CLEAR, 
and RESET. 

Joysticks have been redesigned and store within the console 
for a neater appearance when not in use. another improvement 
is that joysticks are not factory -wired into the console, making 
repair or replacement easier. An expansion connector in the 
back will accept a small add-on voice module, a BASIC pro- 
gramming module, and others, including a communications 
interface (phone modem). 

That's right-part of the "computer flavor" of the Command 
Center is its ability to become a home communications -terminal 
for access to consumer databanks like CompuServe, The Source 
and the Dow Jones services. Also planned is a computer - 
programming module housing a Z8OB microprocessor and 16K 
of RAM. Suddenly it is clear why the Command Center's 
keyboard is more computer -like than Odyssey's-the Com- 
mand Center itself is more computer -like. 

The Command Center is no slouch when it comes to graphics 
resolution, either. It is reported to have a resolution of 320 x 
210 pixels, or greater than that of the Intellivision III. 

For current Odvssev owners, the software compatibility 
news is pretty good, but somewhat complicated. First of all, any 
current Odyssey` cartridge will work with the Command Center, 
with Odyssey' -type graphics. Gradually, a number of the best 
selling Odyssey] cartridges will be redesigned to take advantage 
of the added graphics capabilities available when using the 
Command Center. Essentially, the redesign will consist of the 
addition of new, colorful backgrounds to the basic game. For 
example, in Pick Axe Pete, instead of a black background there 
will be an inactive backdrop resembling the brown craggy walls 
of a mine shaft, and other paraphernalia. The action part of the 
game will be the same as before. If you plug one of the enhanced 
cartridges into an Odyssey, all you'll see is the original game on 
a black background. 

With that in mind, expect to see about a dozen Odyssey2 hits 
enhanced far the Command Center by the end of 1983. (Com- 
mand Center delivery is scheduled for the -third quarter of 1983.) 
Additional cartridges will be created for use on both the 
Odyssey' and the Command Center-thus further supporting the 
Odyssey2 into 1984. 

There will be, however, new game cartridges that will work 
only with the Command -Center and will take full advantage of 
the new unit's features. About twelve Command -Center -only 
cartridges should be ready by the end of the year, including new 
deluxe Master Strategy Series games. 

All that action by some big hitters indicates that there is still 
plenty of life to home videogames. Home computers are pop- 
ular, to be sure, but serious computing and serious gaming just 
may not go together on the same equipment. R -E 
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Although it got off to a slow start, Coleco has recently shown a burst of energy and creativity 
that makes its new products worth washing for. 

DANNY GOODMAN 

IN THE PAST, VIDEO(AME-SYSTEM MANUFACTURERS WOULD 
introduce a console and a handful of cartridges to get the ball 
rolling, and then release a trickle of cartridges every several 
months. Early owners suffered from a lack of new challenges, 
and it took potential buyers a while to notice any growth in the 
variety of cartridges. It could be a couple years before you would 
legitimately be able to call the game selection a library. And, 
even then, all you'd have would be a console and a few car- 
tridges. 

That may still be true today for some companies, but not for 
Coleco. In the last six months of last year, the firm not only 
began shipping one of the most advanced videogame systems in 
the industry, but two expansion modules as well, along with 
cartridges containing the most popular arcade game titles at the 
time. In the succeeding 12 months-by the end of 1983-the 
Coleco system will have more state-of-the-art hand controllers, 
expansion modules, and computer add-ons than any other home 
game. That includes their Expansion Module #3, that will add a 
megabyte to Colecovisfon's memory. 

Colecovision lives up to its claim of being a "third genera- 
tion" videogame. Graphics resolution is equal to that of the best 
home computers, thanks to a Texas Instruments graphics - 
generator IC. It allows up to 32 different moving objects to be on 
the screen at once. The sound circuits are versatile enough to 
recreate arcade -game music and sound effects. Most im- 
portantly, the entire system was designed from the start to be 
expandable. 

Console specifics 
The Colecovision console's cabinet is a low profile, black 

plastic box with only two controls-an ON-OFF slide switch and 
a RESE r pushbutton-both of which are flush with the cabinet. 
Two plug-in, coiled -cord hand controllers, when not in use, nest 
in separate bays, with only the joystick knobs extending above 
the case surface. There is ample room in the bays for the cords. 

Power to the console is provided by a large wall -plug supply 
at the end of the power cord. While the transformer is apparently 
large enough to handle future console add-ons, having such a 
large and heavy box plug directly into the AC socket is awk- 
ward, since the box may also block access to another socket. 

The procedure for connecting Colecovision to a TV set's 
antenna terminals is the same as that used for most videogames. 
A TV/game switchbox is included with the unit. 

Colecovision cartridges plug into a top cartridge -slot pro- 
tected by a hinged metal door that gets pushed out of the way as a 
cartridge is inserted. The door helps keep dust out of the circuit - 
board connector inside. On the front panel of the console is 
another slot with a sliding plastic door. That slot is where some 
of the expansion modules plug in. 

Controller design 
The standard Colecovision hand controllers have rightly been 

criticized for a couple of faults. For small hands-even small 
adult hands-they are awkward to hold. The body of the con- 
troller feels too wide for a comfortable grip. It would be accept- 
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COLECO 3 SUPER GAME MODULE ;a Expension Module #3) usesm.afer tapes instead of cartridges. 

able if you only had to hold a controller with one hand, and let 
your other hand do all the action. But trying to use the side - 
mounted FIRE button is exhausting. And, when both fire buttons 
are used, cramps may set in. It is not unusual in a tense moment 
for the entire controller to pop out of your hands. 

The joystick is also awkward. The big knob would be much 
more effective if the stick beneath it were longer. As it is now, 
you can't get the grip that you would expect from an arcade 
controller. For one -player games, you can plug in a more com- 
fortablejoystick-provided it is compatible with the Atari 2600. 
You'll still need one Colecovision controller plugged in.. be- 
cause you need to use the keypad to select game levels and to 
restart games. There's an alternative, though-you can use 

Coleco's new super controllers (see below). 

THE SUPER ACTION CONTROL'_EF give= you complete control o2r all 
the action. 

A strong point of the controller is its numeric keypad. It's a 

touch -sensitive, membrane type, with each of the digits deeply 
recessed. Overlays, when needed, slide underneath the plastic 
grid. That way, you can feel your way around the keypad while 
keeping your eyes on the screen action-in sharp contrast to the 
lntellirision and Atari 5200 controller -overlays that make you 
look at the controller if you want to hit the correct key. 

Adaptors abound 
Coleco was the first on the market with an adaptor to accept 

Atari 2600 cartridges for play on a different system. The Col- 
ecovision Expansion Module #1 is about one-third the size of 
the Colecovision console. into which it plugs via the expansion 
slot. The module has all the control switches used on the 2600 
console handy. Two controller -jacks face the front (as they 
should on any console) for plugging in Colecovision or any 
2600 -compatible controllers. With the expansion module in- 
stalled, the Colecorision cartridge slot is disabled, and graphics 
resolution is the mme as on the 2600. While waiting for the 
Colecovision library to grow. players can take advantage right 
now of the nearly 200 cartridges on the market that are compat- 
ible with the 2600. The module may also be an incentive for 
2600 owners to upgrade to Colecovision without sacrificing a 

hefty investment in their 2600 software. 
It is possible. however, that some 2600 -style cartridges may 

not work with the expansion module. Apparently. the cartridge - 
slot specifications for the module are not completely identical to 
those of the Atari 2600. The difference is only a tiny fraction of 
an inch, but some cartridge cases (and the Starpath Superchar- 
ger) prevent all the contacts from making proper connections to 
the Colecovision adaptor. Coleco is working with 2600 software 
developers to make sure that won't happen in the future. Star - 
path. for one, is including a special extender with each 
Supercharger for use on the Colecorision adaptor. 

Expansion Module #2 is a unique driving controller designed 
to convey the arcade realism of driving games like Turbo. 
Surprisingly, you can really get both hands on the steering 
wheel. A wired -remote foot pedal is your throttle. One of the 
hand controllers fits securely in the module at a convenient angle 
so its joystick can be used as a gearshift. Packaged with the 
module is the Turbo cartridge, a home version of a successful 
arcade game by Sega. Another driving game. Destruction Der- 
by. is scheduled for introduction this year. with more on the 
drawing boards. 

If you were already impressed by Colecorision's fidelity to 
original arcade games, you'll be blown away by the capabilities 
of Expansion Module #3. planned for release this summer. The 
S 125 add-on makes Colecovision the first videogame system to 
use a small magnetic tape format called wafer tape. Small 
cassettes contain very narrow recording tape that can transfer 
computer data much faster than typical computer cassette - 
recorders. That lets a game designer break up a very long 
program into sections. As the game progresses to new screens, 
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the tape quickly loads the screen information into the console. 
Coleco can now offer a Super Donkey Kong wafer that not 

only plays all four screens of the arcade original (as opposed to 
three in the cartridge version), but throws in the amusing in- 
terludes between screens. And because the wafer is also a 
recording medium, all -time -high scores are stored even when 
you turn off the game. Wafer titles planned for later this year are 
Super Donkey Kong Jr., Super Zaxxon, Super Turbo, Super 
Smurf, Super Sub Roc, and others. 

A roller controller is new for 1983. Made popular by a number 
of arcade hits like Missile Command and Centipede, a roller 
controller gives the player 360 -degree control of the central 
character or cursor around the screen, with a velocity that varies 
depending on how fast the ball is spun. Coleco's adaptation is a 
separate console with slots for the two standard hand controllers. 
An important added design feature is that FIRE buttons are 
integrated into the roller panel, making it more closely resemble 
an arcade control panel. The first cartridge to employ the roller is 
a licensed game called Slither. Only games designed for the 
roller will benefit from its action, hut more such cartridges are 
promised. 

Super controllers 
For something completely different, Coleco has "one - 

upped" everybody with a set of Super Action Controllers that 
gives you more control over the action than any other hand 
controllers around. 

Packaged with a TV -camera -angle baseball game, the new 
controllers feature four buttons on the grip, a 10 -button raised 
keypad (in a 2 x 5 arrangement). an easily grasped joystick, and 
a speed roller. With so many controls at your fingertips, very 
realistic play is possible. For example, in baseball, the defense 
can shift individual outfielders. On offense, the base runner can 
move at different speeds, according to how fast the roller is 
spun. Two more cartridges for the Super Action Controllers are 
scheduled for the immediate future-Contact Football and 
Rocky Battles The Champ, based on the movie hits. 

Further expansion modules are planned for this year, includ- 
ing a computer -keyboard expansion, details of which Coleco 
will not release until it is formally announced. 

Software 
Each time you plug in a new cartridge and turn on the console, 

a title screen appears for about 15 seconds. Then you are 
presented with a computer -like menu that supplies the game 
options available to you. Most games offer eight choices: four 
skill -levels for one or two players. Pressing the appropriate digit 
on either controller keypad starts the game. To replay the game, 
you need only press the star ("*") button on the controller, or 
the pound ("#") button to select a different game option from 
the menu. 

Because Colecovision is targeted first toward the arcade - 
game crowd, it is not surprising that the company would choose 
a classic arcade hit game as the cartridge to be packaged with the 
console Donkey Kong. Although there are minor flaws in the 
program that only experienced garners will detect after consider- 
able play, the Donkey Kong designer (perhaps "translator" 
would be a better term) has brought the true flavor of the arcade 
game to a home version. The graphics are crisp and finely 
detailed. Successful players are treated to three different screens 
of play, of which the third is an intense challenge even for 
experienced players. The home version is every bit as good a 
contest as the arcade original. 

Zaxxon is Colecovision's most expensive cartridge (about 
$50). The home version doesn't have quite the high resolution 
pizzaz of the arcade original-the variety of ground targets is 
much more limited-but players will still get the banking and 
flying feeling while guiding the jet over the floating space cities. 
As in the original, there are two cities and a free -space battle in 
between. Experienced players will find the Zaxxon robot scene 
easier to reach than in the arcade version of the game, but 
successive levels require more hits of his missile to be success- 
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COLECOV'EgN DONKEY KONG 

DONKEY KONG. This true -to -the arcade version is packaged with the 
Colecovion system. 

ful. Also at higher levels, some of the ground targets shoot 
sideways at you when you least expect it. The home version also 
lets you experiment freely with the altitude indicator at the 
screen's left edge in squeaking through tiny passages in walls 
guarded by deadly rays-where most quarters are lost. 

Other new arcade cartridges for 1983 include: Donkey Kong 
Junior, Looping, Gorf; Wizard of Wor, Pepper 11, Mr. Do, 
Space Panic, Victory, Space Fury, Wild Western, Frenzy, and 
Buck Rogers' Planet of Zoom. Another Smurf cartridge is 
planned for the kids, as are a role-playing game called Tunnels 
and Trolls, and Horse Racing, Blackjack/Poker, and a game 
based on Count Dracula. 

It's one thing, of course, to promise great products, and quite 
another to actually deliver. So far, though, Coleco has racked up 
an admirable track record in living up to its Colecovision system 
promises. That makes the future of Colecovision all the more 
exciting to watch. R -E 

"Talk about pressure and tertsion...1 don't mean in school, but 

c z 
m 

trying to stay on top playing all the video computer games!" ow 
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THERE ARE A FEW PRODUCTS THAT HAVE HAD SUCH A DRAMATIC 
impact on the marketplace that either their brand names or the 
names of their manufacturers have become synonymous with 
the industry as a whole. How many of us cover a sneeze with a 

Kleenex, have a Coke with our lunch, or make copies on the 
office Xerox machine? 

Atari hasn't had quite that kind of impact-at least as of now; 
still, thanks to its superior marketing and large game library. 
when most people think of videogames they think of the old 
reliable 2600. Exact figures are hard to come by, but as many as 

75% of the 15 million households that have videogame systems, 
probably have that first -generation programmable videogame. 

On the market since 1977, the 2600 is an anomaly in the 
consumer -electronics industry, which rarely sees a product re- 
main on the shelves a for more than two years before some 
"new, improved" version hits the street, condemning the ear- 
lier version to the pile of obsolete products. But, years after its 
introduction, the 2600 still flourishes. 

But experienced game players-both home and arcade- 
seem to always want more from game manufacturers: more 
detailed graphics, more sound variety, more realistic game play, 
more challenging play, etc. For them, the 2600's capabilities 
don't measure up to the kind of action they see in the arcades or 
on friends' personal computers. 

To meet the demands of such players. Atari introduced its 
long-awaited advanced system, the 5200, late last year. Origi- 
nally announced to the trade in January 1982 as "System X," 
the 5200 was under development quite a long time before Atari 

With its high -resolution 
graphics. advanced 
controllers, and expansion 
capabilities, the Atari 5200 
offers twice as much as the 
2600, in more ways than 
one. 

DANNY GOODMAN 

decided on an official name. One inside Atari source claimed 
that the unit was officially nameless even during its early stages 
of production. That the machine's final name is a number that is 
equal to 2600 x 2 would lead us to believe the new unit offers 
twice as much as 2600. In many cases that is true. 

Good looks 
While it may be difficult to think of a videogame as being 

"professional," the 5200 without question is the most 
professional -looking unit to generate a space invader on a color 
TV. The console is shaped like a gently sloping wedge, made 
out of black plastic with liberal trim including smoked plexiglass 
panels on the top surface and a brushed -aluminum band. The 
smoked panels and the brushed aluminum are protected in 
shipment from the factory by easily removable self-adhesive 
plastic sheets. Other than the trim, the only features of note on 
the top surface are the wide cartridge slot and a single ON-OFF 
pushbutton. 

The console is not small, measuring 41/4 x 15 x 13 inches, 
and therefore takes up quite a bit of space wherever you set it up. 
And while it is undeniably attractive, unlike its durable brother, 
this system's console may not take well to careless children- 
the plexiglass and brushed -aluminum surfaces are more suscept- 
ible to scratches and other damage then the 2600's tank -like 
case. But overall, the 5200 is the prettiest game around to look 
at, even when it's off. 

One advantage Atari had in developing the 5200 that it didn't 
have when it developed the 2600 was feedback from players 
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ATARI'S TRAK-BALL controller gives the 5200 that arcade feel. It's a great 
improvement over the joystick supplied. 

about hardware features they'd like to see. Just about every 
design os ersight of earlier videogame systems has been cor- 
rected in the 5200. and several interesting innovations have been 
included. 

One less wire 
Perhaps the biggest headache associated with owning any 

earlier home system is the unavoidable rat's nest of wires linking 
the console to AC outlet, TV antenna -terminals. and hand 
controllers-a minimum of four cables. And, there is the pesky 
switchbox that selects the TV input (either the TV -antenna or 
game) to contend with. 

Engineers at Atari attacked the problem head on, coming up 
with an ingenious new switchbox that manages to eliminate one 
of the wires to the console as well as the manual switch. In the 
new setup. the switchbox is an active component. Power from 
the AC transformer goes to the switchbox. From there, power 
passes to the console along the same cable used to convey the 
video output to the switchbox. Excess cable between console 
and switchbox can be wound around a recessed channel under 
the console. The real magic, however, comes when you want to 
play a game. When you press the console's ON -01.F button, the 
switchbox electronically selects the game input. When you're 
through playing. press the ON-OFF button again. and the switch - 

box selects the TV antenna. Nothing could be easier. 
Of course, the custom switchbox arrangement means that you 

must use Atari's box, even if you have a fancy video switcher. 
A brief word about the power transformer. Following the 

sensible example set by its 4007800 computers, Atari places the 
actual transformer box midway along the power cable. The 
advantage to that over the more standard wall -plug -type 
transformers is that a transformer of ample size can be used 

without too much concern about the space it takes up. Other- 
wise, the wall -plug unit is likely to take up so much space at the 
AC socket that access to the other sockets is hindered-sockets 
that are needed for such things as your TV. VCR, and so on. 

Another nice feature of this system is that you don't have to 
remember to turn off the console before changing cartridges. 
That is a convenient feature to be sure: Although most ex- 
perienced game players are by now conditioned to turning off 
the power first, many of their friends and neighbors are not. 
Pulling ont a 5200 cartridge causes the screen and sound to go 
blank but will not cause damage to either the cartridge or the 
console. (Sometimes, though. when you re-insert a cartridge, a 
quick on -off cycle is needed to clear the screen of "garbage." 

The console also has another feature that, although simple, 
could save you a couple of service calls. Due to the lack of any 
kind of ort off indication, all too often owners of almost every 
other system have come back to their unit only to discover that 
the game has been left on all night. That could prove fatal to a 
game. especially to units with inadequate ventilation. The likeli- 
hood of that happening is reduced in the 5200, as it features a 
pilot light that glows whenever the unit is on. 

Advanced controllers 
Borrowing an idea from home computers. all four hand - 

controller sockets (ports) are located on the front of the console, 
closest to the players. That arrangement gives players much 
more effective cord length for the controllers. 

But even more important is the controllers themselves: they 
look like they have a lot going for them, and they do. with the 
two exceptions noted below. They are, of course. all -in -one 
controllers, with both a joystick and twelve -button keypad. 
There are two FIRE buttons. called the upper and lower FIRE 
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A REALISTIC -LOOKING PLAYFIELD is the highlight of Atari's Soccer. 

MISSLE COMMAND looks very much like the original. 

buttons, located on each side of the controller (to accommodate 
left- and right-handed players). The buttons are located close 
enough to each other so that repositioning your hand to hit either 
one (a drawback in the Intellivision controllers) is not required, 
and they are not so stiff as to cause discomfort during rapid 
firing. 

A row of buttons along the top of each controller gives one 
player the ability to reset and start games without reaching for 
the console. A third button is the key to a helpful innoNation-it 
lets the player pause at any spot in a game to answer the phone or 
plot a possible escape from impending destruction. 

There is, however, one serious problem with the joystick-a 
problem that will be particularly troublesome for anyone who 
has played another videogame for any length of time. Unlike the 
joysticks for every other system on the market, these are not 
self -centering and. because of that, make the action on the 
screen hard to control. Problems with that design become very 
apparent in a number of games. For example, in Star Raiders 
you must carefully position a tiny cursor within a small box 
representing a sector of a galactic grid -map, but valuable time is 
usually wasted trying to keep the cursor steady. A self -centering 
joystick lets you gently nudge the cursor to the appropriate box. 
In Super Breakout, the cartridge supplied with the unit, the 
joystick provides nowhere near the level of precision offered by 
the 2600's rotary paddle -controllers. Most of the problems will 
be solved nicely by the optional Trak-Ball controller, but Atari 
still should have made the joysticks more controllable. 

Another disappointment is the keypad. At first touch, the keys 
have a nice "feel" to them, and it seems as though it might be 
possible to find your way to the right buttons without looking 
away from the action on the screen. (That's nearly impossible 
with the barely articulated bubble keys on Intellivision control- 
lers.) But it doesn't take long to discover that the keypad 
overlays take you backward one step, by essentially converting 
real keys into flat membrane keys. In playing Star Raiders, in 
which swift interaction with the keyboard can make or break a 
mission, a player can be blasted to bits while fumbling to turn on 
his shields. Game play is often much easier if the key functions 
are simply memorized and the overlay discarded. 

One really nice thing about the controllers is that they nest 
completely out of sight under a plexiglass panel when not in use. 

Software Library 
Because it is a new home videogame, the 5200 is somewhat 

light in the software department, but that status should change as 
more machines are sold. Initial offerings consist of eight time - 
tested arcade winners and a few sports games. 

Because the circuitry of the 5200 resembles the Atari family 
of computers (the same 6502 microprocessor, graphics resol 
lion, and sound generation) it's not surprising that most of th 
first cartridges to hit the market are adaptations of Atari compu- 
ter games. They're not enact copies, however: they have bee 
slightly enhanced in places. 

For example, in Super Breakout you have the same four 
game -variations (Breakout, Double, Progressive, and Cavity), 
but each time you bounce a ball up to one of the bricks, the bricks 
dissolve, rather than just disappear. 

Poe -Man is unquestionably the best home version of the 
all-time great. For the 5200, Atari's designers took the already 
fabulous home -computer version and added humorous in- 
termissions, similar to those found in the arcade version of the 
game. 

Galaxian and Missile Command look very much like their 
arcade originals, while Space Invaders, although an excitin 
rendition, lacks the alien rocket ship along the left side of th 
screen found on the computer version. Other arcade titles in- 
clude Defender, Centipede, and Qix. 

Sports titles are limited so far, with high -resolution action 
available only for soccer, football, and baseball. 

Independent cartridge -designers like Activision are keeping a 
close watch on sales of the Atari system to determine when (or 
whether) there will be enough units to make it worthwhile to 
design cartridges for the new machine. Imagic, however, has 
already announced its intentions to have 5200 -compatible car- 
tridges available by Christmas. 

Expandability 
Among the features that are sure to draw garners' attention is 

the fact that additional options will make the unit even more 
desirable in the future. The first option to come to market is a 
roller -ball controller that provides 360 -degree directional con- 
trol of the cursor or character on the screen. The 5200 Trak-Ball 
controller features two sets of keypads and fire -button pairs 
(presumably to accommodate both left- and right-handed play- 
ers). Of all the home roller -ball controllers available, that add- 
on has the most arcade -like feel and the largest surface area 
around it for controlled play even under panic game conditions. 

Other accessories announced include a voice -synthesis mod- 
ule and a 2600 -cartridge adapter. Atari might have won over 
many of the garners who chose Colecorision if that 2600 adapter 
had been ready from the beginning. That's because the only 
serious drawback that the 5200 has is the small library currently 
available for it. 

The 5200's S250 price tag is high, especially when you 
consider that you can buy an Atari 400 computer for about the 
same price, and there is a far larger game library available for the 
latter machine. But as add-ons and new, distinctive, software 
become available only for the 5200, it may be one of the few 
systems to survive the computer gold rush of the 1980's. R -E 
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TO MOST OWNERS OF AN ATARI 2600 (OR AN ATARI -2600 - 
compatible machine), the cartridge slot is simply where you 
plug in your ROM -based game cartridges. But to owners of 
Starpath's (324 Martin Ave., Santa Clara, CA 95050) new 
Supercharger unit, it is the launching pad for a new series of 
games that make the 2600 do a lot more than most game players 
would ever have thought possible. 

The exciting new system offers a unique combination of 
features that include enhanced graphics and the ability to load 
games from cassette tapes; you can play more complex games 
than ever before on the 2600, yet at a cost -per -game that's half 
that of its nearest cartridge competitors. By mid -year, Starpath 
(formerly called Arcadia) expects to have about a dozen games 
on the market; all are playable only through the Supercharger, 
which plugs into the cartridge slot on the game console. Besides 
offering the best graphics ever devised for the 2600, a high 
percentage of the games are first-rate in their own right, pointing 
toward even greater things to come. 

Atari graphics 
To understand how the Supercharger works its magic takes a 

little knowledge of what goes on inside that Atari 2600. The 
2600 offers only 128 bytes of internal RAM (Random Access 
Memory), some of which must be held in reserve to keep track of 
information like score digits, the number of turns left for each 
player, the instantaneous location of objects on the screen, and 
the like. That limited amount of RAM can sometimes be severe- 
ly taxed, such as when the 2600 sometimes needs to perform a 
split-second calculation while a scene is being "painted" on the 

GAMES 

Perk up your 
Atari -2600 -compatible 
videogame console with this 
new accessory. Its 
combination of added RAM 
and high -quality games is 
hard to beat. 

DANNY GOODMAN 

TV screen (as the picture tube's electron beam scans horizontal- 
ly across the screen). It's obvious that some compromises have 
to be made. For instance, during calculations, the 2600's video 
generator simply repeats the last line it painted until it receives 
further information to do otherwise. Therefore, much of the time 
the resolution of the graphics is limited to just every other line. 
But the Supercharger changes that. 

Under normal circumstances, a game cartridge consists of 
ROM (Read Only Memory) that is factory -programmed to turn 
the 2600 into a Missile Command game, or whatever-the 2600 
gets its instructions from the ROM in the cartridge. The 
Supercharger, on the other hand, consists primarily of empty 
RAM (plus some ROM containing factory instructions on how 
the system is to "behave"), and boosts the 2600's overall RAM 
capacity to over 6000 bytes. All the electrical power the 
Supercharger requires comes from the cartridge slot-a definite 
convenience. 

To play a game, the game information (similar to the informa- 
tion contained in a cartridge's ROM) must first be loaded into 
the RAM. The procedure to do that is similar to the one used 
when loading a cassette -tape program into a personal 
computer-only easier. Games are downloaded through a 34 - 
inch cable that is wired into the Supercharger. That cable is 
terminated in a'/a-inch mini phone -plug that can be connected to 
any cassette -tape recorder, even "walky-type" personal stereo - 
cassette players. 

Unlike a computer, which requires typing some BASIC com- 
mand on the keyboard (cLOAD for loading from a cassette, for 
example), the Supercharger prompts the user right on the 
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screen. Over a background of twinkling stars, the words REWIND 
TAPE and PRESS PL. >Y appear. In a few seconds the program 
begins loading into RAM. Vertical blue bars fill the screen 
during the 30 -second load, indicating that everything is going 
smoothly. If an error crops up, the screen immediately reverts to 
the prompt messages for another try. Once the full program is 
loaded. the screen tells you to STOP TAPE_ When you do, you see 
the title screen for the particular game you've loaded. 

The bulk of the Supercharger's RAM is devoted to game -play 
information, taking the place of a cartridge ROM: but even so, 
more RAM is devoted to storing screen images than would be 
possible using the 2600 alone. The extra RAM allows the game 
system to perform any calculations needed during the vertical - 
blanking interval (the period during which the black bar you see 
when the vertical hold is misadjusted is scanned). Thus, in- 
formation for a complete picture frame can be "read- without 
interrupting the screen painting. The result is a video image that 
can address individual horizontal scanning lines on the TV 
screen. Images are sharply defined and detailed, much more so 
than you would think possible using a 2600. 

Multiple -load games 
Cassette loading of programs into the game system produces 

an added benefit-increased game playability. A ROM -based 
program is limited in the variety of game play and/or the varia- 
tion in screen displays-or "boards" as arcade gamers would 
call them-it can provide. The pmblem is that the 2600 can 
access only a small amount of memory (either RAM or ROM) at 
any given time. One method of building multi -level, multi - 
screen game play .s to develop a series of cartridges that use 
knowledge from earlier games as the basis for further play. Atari 
is doing just that in its Sword Quest series, and Imagic is using a 
continuing theme in Atlantis and Cosmic Ark, with others per- 
haps to follow. 

Starpath has a better solution: successive levels on multiple 
loads of the same cassette tape. Escape from the Mindma.ste; and 
Dragrnstornper-(one thing's for certain, this company has some 
of the most imaginative game titles on the market) were the first 
two to use that technique. 

Escape fr-©rn the IVindmaster- is the first 2600 -compatible 
maze game to feature realistic three-dimensional effects; it 
appears as if you are really walking down corridors and through 
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THE ACTION IN Commurist Mutants From Space is even better than its 
name. 

doorways. That creditable job is the result of the Supercharger's 
high -resolution graphics that reduce to a minimum the 
"stairstepping" effect so noticeable on diagonal lines in the 
basic system. 

The predominant game play is much like a psychological test 
of perception and memory. Scattered about a maze's dead-end 
alcoves are several shapes and the respective "holes" in which 
they belong. A radar screen gives you a better appreciation for 
the layout of each maze. First you must find a shape, pick it up 
with the action button (you can carry only one object at a time), 
and find its hole elsewhere in the maze. Press the action button 
again and the object flies up to the hole, and you can move on. In 
early levels, the shapes are easy to remember-a square, circle, 
etc.-but they get far more complex and similar as play 
progresses-some even resemble tinkertoy-like objects, for ex- 
ample. The locations of shapes and holes change each time you 
load the program so the game always presents you with a fresh 
challenge. When you've completed a level, you have to find a 

secret doorway that gets you upstairs to the next level. Each load 
of the tape contains two mazes, or a total of six mazes in all that 
must be solved in order to escape the Mindmaster. A fourth load 
contains a score and rating screen. 

There's more to the game, of course. Another creature is also 
in each maze. If he touches you, you lose a "life." Fortunately, 
his movements are restricted to main corridors, and an audible 
alert lets you know whether he is near. If you're about to go 
through a doorway and the tone is high-pitched, you can be sure 
he's right on the other side of the door waiting for you. At higher 
levels, some interior corridors have deadly force -field panels 

flying by. You've got to t ime your passage just right and stop on 
a dime before the next one comes at you. Don't he fooled into 
thinking that, since you start with ten lives, you'll have no 
trouble getting to the top. It will probably take weeks before you 
make it to the third load. 

When (not if) you lose all ten lives, you are instructed to PRESS 

PLAY on your tape player. The tape loads each successive level 
into the system. but the console knows that it must automatically 
continue to the last, the scoring level. 

Also. in an alcove within the first five mazes is a game - 
within -a -game for a chance to earn bonus points. Each one is 

different-some are strictly hand -eye coordination tests, while 
others are reflex challenges or memory quizzers. Oh yes. they 
also help you forget where you may have seen shapes and holes 
you're trying to remember for later reference. 

When you add up the superb graphic imagery of the hallways, 
good sound package (including the audible alarms), distracting 
sub -games, and far more board variety than possible from any 
other existing ROM -based cartridge, Escape From the 
Mindmaster ranks among the finest videogames on the market. 

Dragonstom per 
Another multi -load game. Dragonstomper, is a graphics 

adventure game with three complete loads. Each load level is a 

completely new graphics environment for your character. The 
first territory takes up about about six screens as the view scrolls 
around the "landscape." You do battle with a variety of enem- 
ies, picking up strength, gold, and other possessions along the 
way. Your interim goal is to acquire an identification paper, or 
enough gold to bribe the guard at the bridge. 

The second load is a city. It is only one screen big, but there 
are four shops in which you can buy or trade possessions for 
supplies you may need in the last journey to the dragon. Once 
equipped with your supplies, you pass into a cavern where many 
dangers and hand -eye challenges await before you can meet that 
beast. 

Typical of adventure -type games, the instructions are 
sketchy, leaving you to experiment with the effectiveness of 
your various possessions on the hazards. 

As you can probably gather from those two examples, some 
Starpath games are not for the novice videogamer. The chal- 
lenges are tough, and even the single -load games like Fireball 
and Communist Mutants From Outer Space are likely to hold the 
interest of even the veteran videogamer. The cassette packaged 
with the Supercharger, Phaser Patrol, is perhaps the best Star - 
Raiders variation available for any home game. 

Not everything has gone smoothly for Starpath. It ran into a 
small obstacle in late 1982 when Coleco started shipping its 
Colecovision expansion -module for Atari 2600 -compatible car- 
tridges. For want of a few thousandths -of -an -inch clearance in 

the adaptor slot, the Supercharger (and some 2600 -compatible 
cartridges as well) do not make complete connection. Starpath is 
now including a small extender for use with the adaptor. Owners 
of earlier units can obtain an extender at no charge, if they need 
one. 

The good news for Atari computer owners is that Starpath is 
adapting some of its games for a single load into the computer. 
Games like Escape Fr-omThe Mindmaster take up about 32K of 
memory, so only specially upgraded Atari 400's (which come 
with a factory maximum of 16K RAM) or Atari 800/1200XL 
computers can play them. 

The bridge to computer software is not an unlikely move for 
Starpath. The company imists that although its first product was 
hardware oriented, it is not developing hardware simply for the 
sake of selling hardware. To reinforce that statement, Starpath 
recently reduced the suggested retail price of the Supercharger 
to $44.95, or slightly more than the list price of a top -of -the -line 
cartridge. When you consider that additional, deluxe games are 
available on cassette for only $ 15 to $17 each, it is clear that the 
Supercharger is a great value for the 2600 owner looking for 
more. Its combination of great games and great graphics is one 
that's going to be hard for any videogame system to beat. R -E 
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RECREATING THE "ARCADE EXPERIENCE" HAS BEEN THE GOAL 
of several home -videogame manufacturers ever since the boom 
in arcade action caused by Space Invaders, Asteroids, and the 
unforgettable Pac-Man. However, the limitations of home 
color -TV receivers prevent full reproduction of the high - 
resolution color graphics used by the arcade machines, no matter 
how sophisticated the game or computer console hooked up to 
them. 

One system, though, does manage a creditable job of bringing 
a genre of arcade -game display and action to the home versions 
of vector -scan games like Asteroids, Tempest, and Reactor. The 
game system is called Vectrex, and is manufactured by General 
Consumer Electronics, Inc. (GCE). a Milton Bradley sub- 
sidiary. To capture the arcade realism, the GCE folks had to 
equip the console with its own black -and -white video monitor. 
Yet, they managed to do that for under S200, with plug-in 
cartridges ranging in price from $30 to $40. 

What the game player ends up with is an entirely self- 
contained, challenging videogame system that is no longer tied 
to a color TV in the home. Since GCE developed the entire 
system itself, it had the luxury of orienting the video monitor 
vertically, as are most arcade displays. That makes the Vectrex 
quite compact; it takes up little tabletop -space. Moreover, it is 
very portable. Since you need only connect it to an AC outlet, 
you can move the Vectrex anywhere. 

The vector -scan display 
The Vectrex is the first home videogame to use a vector -scan 

display. Vector scanning does not rely on a series of raster 

One of the most important 
considerations in a 
videogame is the quality of 
its graphics. The Vectrex 
system takes an unusual 
approach to providing 
images of extraordinarily 
high quality. 

DANNY GOODMAN 

lines-the basis for ordinary TV -screen displays-to create an 
image. Instead, the video images are practically "drawn" on the 
screen in outline form by the CRT's electron beam. No areas are 
filled in with color, but the outline shapes can be very high in 
detail. Objects can grow larger or smaller, rotate about one or 
more axes, and move smoothly about the screen, all without 
flicker. Although the video monitor is black -and -white only, 
color is added to every game by screen overlays supplied with 
each cartridge. The overlays are sturdier than what you may 
remember from the old videogame days. Back then-only about 
ten years ago-playfields printed on clear plastic had to be taped 
over the TV screen as simple flying dots or blocks responded to 
hand -controller movements. But with the Vectrex, a colorful 
transparent plastic screen is held in place by a cardboard frame 
that fits over the face of the display. Two small tabs on the 
console prevent the overlay from sliding out. Any attempt to 
work the games without the overlays proves at once that a little 
splash of color adds a great deal of enjoyment to the play. 

Using the Vectrex in an area with strong overhead light can be 
disturbing, though, because the light is reflected by the screen 
behind the overlay (there is a small gap), diminishing the visual 
impact of the video images gliding along just below the surface 
of the overlay. 

Controllers 
If you press a small tab under the display, a hinged controller - 

box drops down; it can be moved to any comfortable playing 
position. On the control panel are four pushbuttons and a joy- 
stick. For each game, any combination of controls may be called 
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into action. As a reminder to the game player, the function of 
each button is summarized at the bottom -right of every game 
overlay. The buttons don't have the same degree of travel as 
those in arcade games, but the feel of complete control and the 
capability for manual rapid-fire is there. The joystick, however, 
is too short and has too much travel for some games. Perhaps as 
more Vectrex units are sold, someone will market an upgraded 
controller panel. It will be easy enough to install because the 
standard panel plugs into the console. A second controller jack is 

VIDEO 
GAMES 

also provided but, so far, two -player games have the opponents 
taking turns, instead of participating in head -to -head (or hand- 
to-hand) competition. 

In a recessed cavity behind the control panel is a RESET button, 
the ON/OFF-VOLUME control, and a small speaker. The audio 
amplifier within the unit can produce enough sound for even the 
noisiest playing environments. Sound quality could be en- 
hanced, however, if it were possible to hook up an external 
amplifier and larger speaker. Game cartridges plug into a slot on 
the lower -right side of the cabinet; if no cartridge is inserted, the 
unit automatically starts with its built-in game. 

Cartridges 
GCE's initial library of cartridges includes some excellent - 

looking, -sounding, and -playing, games. Several are in the 
Asteroids vein, with a central rotating spaceship shooting at 
debris floating by. One of the favorites, however, is Scramble, 
based on the arcade game of the same name. A jet fighter must 

aneuver through several levels of horizontally scrolling 
scenes. Various ground -based missiles and airborne enemies are 
out to blow away your fighter. At the same time, your fuel gets 
used up, requiring you to bomb fuel tanks along the way if 
you're going to have enough gas to destroy the enemy fortress in 
Level Six. 

New for 1983 are six cartridges, bringing the total to 18. Most 
notable of the new batch are Web Warp, Flip Out Pinball, and 
Spike. 

Web Warp is a two -screen adventure, starting you out piloting 
a space jet in a webbed, U-shaped trench receding to infinity. As 
you maneuver up and down the sides of the trench, the monitor's 
perspective of the web changes slowly. The net effect will give 
some players vertigo-that's how well graphics can be executed 
on the Vectrex. 

The pinball game is the first home -video version to provide a 

proper, vertically oriented, playfield. Flipper action is one of the 
best in home games, but still not up to the real thing. Ball 
movement, however, will rival that of any other home pinball - 
game. One thing no videogame has yet done successfully, 
though, is to find a way to communicate to the video screen the 
ffects of body -English on a pinball box: 

In Spike, the first talking videogame cartridge that doesn't 
need a synthesizer box, the skill required to help Spike rescue 
Molly makes up for the frivolous use of speech synthesis. In the 
first screen, for example, you must make Spike hopscotch from 
tile to tile before the one on which he is standing dissolves or 
scrolls off the top of the screen. A successful trip to the end of 
that challenge reveals a doorway off to one side through which 
Spike must leap-only to encounter a different challenge of 
hand -eye coordination. 

The Vectrex games are complex. For the most part, they are 
designed to keep even the "hot shot" arcader engrossed or 
challenged. At that GCE is very successful. Most of the games 
start out tough, and get more difficult from there. That's good 
news for home garners who don't find Atari -type games 
challenging enough. Just remember, though, that until a broader 
range of cartridges appears, the Vectrex is more for the serious 
videogame player than for the novice. R -E 
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YOU CAM LEARN some of a trucker's worries in 'magic's Truckin'. 

(tentatively), Oscar's Trash Race, Cookie Monster- Munch, Big 
Bird's Egg Catch, Grover's Music Maker, and Alpha Beam. 
Later this year, the Atari Kid's Library will have new characters 
join the learning experience-including the Peanuts gang, and 
Walt Disney favorites Mickey Mouse, Donald Duck and others. 

Most of Atari's other introductions for the 2600 are from 
arcade titles. Centipede, Ms. Pac-Man (which does more justice 
to the arcade original than Atari's Pac-Man does), Vanguard 
and Dig Dug will probably be the most popular. 

While most other software companies pursue arcade titles and 

MS. PAC -MAN does a creditable job of adapting the arcade original. 

other popular -culture tie-ins (movie hits. TV shows, etc.) some 
of the best work is coming from the small group of successful, 
fresh game companies like Activision (2350 Bayshore Frontage 
Road. Mountain View, CA 94043) and Imagic (20665 Fourth 
Street. Saratoga, CA 95070). The best games of 1983 are more 
likely than not to come from one of these two companies. 

Among contenders for the top 2600 cartridge crown will be 
Activision's Enduro, a challenging car -race game, complete 
with the most convincing fog sequence on home video. Robo - 
tank will be a favorite among hard-line garners, as they steer a 

remote -control tank (the TV screen is looking through the tank's 
video camera) to meet the enemy under all kinds of environmen- 
tal conditions. Even those two, however, will have a tough time 
beating out River Raid for its unending challenge. In that ver- 
tically scrolling game. you're never quite sure how tricky the 
next series of waterways will be (you must steer your bomber 
only over water), nor how far it will be to the next fuel tank to get 
more gas. 

Parker Bros. (50 Dunham Rd., Beverly, MA 01915) seems to 

be about the only software company to consistently take a 
pop -culture theme and create an interesting good-looking game 
around it. Two more cartridges in its Star Wars series are 
planned for later this year, as they also tackle some of the most 
graphically challenging arcade conversion. 

New for Intellivision 
The Imagic team has been busy working on Intellivision- 

compatible cartridges, and will likely take Intellivision- 
cartridge honors in 1983. Ice Trek is a nerve jangling challenge 
to build an ice bridge across open water. With a rope and hook, 
you must catch chunks of ice as they float by and join them to the 
bridge you're already built. The catch is, however, that ice 
flowing in the. water can also knock away pieces of the bridge 
you've made. 

A more strategic activity is Truckin', best as a two -player 
game. The rules are complex in this simulation of a trucking 
business. You make decisions about which loads you want to 
carry to specific destinations. You then follow true-to-life road - 
maps, as you drive down the road (viewed out of the truck cab), 
through open country, into cities, etc., to drop your load and 
collect payment. Money goes out, too, for gas, speeding tickets, 
repairs (if you're in a wreck) and so on. If you drive too long 
without resting, your top speed drops as you fall asleep. You 
may encounter a mad trucker who tries to run you off the road. 
There is so much going on, both on -screen and off, that you 
forget you're playing a simple home videogame. 

Imagic, by the way. has also demonstrated that the Odyssey' 
system is capable of interesting graphics after all. Odyssey 

ANOTHER ATARI cartridge, Vanguard is a fast-moving "shoot -em" game. 

versions of the popular Demon Attack and Atlantis bring cut 
some of the system's finest capabilities. 

One final mention of a cartridge from a company new to home 
games, but a respected veteran of the arcade scene: Sega - 
Gremlin Industries (16250 Technology Dr., San Diego. CA 
92127). One of its new Atari 2600 cartridges should prove to be 
a favorite among the dyed-in-the-wool shoot -'em -up crowd. 
Trac -Scan is one of the fastest action space fights around. The 
solitaire game uses the 2600's paddle controllers for nimble 
response of your multiple fighters as they twist and turn in free 
space. The play alternates instantly between offensive and de- 
fensive maneuvers and offers quite a challenge to those with 
quick hand -eye skills. 

There are now so many videogame cartridges available for the 
2600 and Intellivision that there would never be enough space 
here to comment on all of them. So keep tuned to Radio - 
Electronics every month, as we help you separate the great 
games from those that aren't, to stay on top of this fast-moving 
industry. R -E 
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Whenever home -videogame enthusiasts 
gather to play and talk abcut games, there's 
almcst always an argument as to which is the 
best videogame around. In this article we'll try 
to settle those arguments or perhaps start 
a few new ones, by giving our choices of the best 
10 videogames to be introduced in the 
past 12 months. 

DANNY GOODMAN 

Starpath's Escape From 
The Mindmaster 
For Atari 2600 

Starpath Mindmaster 

EASE 
OF LEARNING 

CHALLENGE 

VALUE 

lo 

As many of you know by now, the 
Supercharger add-on for the Atari 2600 
greatly -expands the graphics and memory 
capability of that game system. (If you are 
unfamiliar with that device, it is detailed 
in its own article elsewhere in this 
section.) Developed by Starpath 
Corporation (324 Martin Ave., Santa 
Clara, CA 95050), the Supercharger uses 
specially designed tape cassettes rather 
than the usual cartridges. There are 
several advantages to that scheme. For 

one, cassette tapes are much cheaper to 
produce than cartridges, which allows the 
games to be sold at relatively low prices. 
More important, however: Some 
cassettes, like Escape From The 
Mindmaster, use multiple loads. What 
that means is that the games can be made 
far more complex with each load 
presenting new screens and challenges. 

Escape From The Mindmaster makes 
good use of the Supercharger's enhanced 
graphics. providing you with a view 

down corridors in a maze that rivals 
anything we've seen, even in computer 
games. There are four cassette loads in 
all. Within three of those leads are six 
completely different mazes. The fourth 
and final cassette load reveals your final 
score, plus a rating assigned to you by the 

Mindmaster." Each maze challenges 
you to find four distinctly shaped "pegs" 
and their respective holes. Each peg has 
to be carried. one at a time, to its proper 
hole. When that task is completed, you 
have to find the secret door to move to the 
next, more challenging maze. 

One reason that the mazes get more 
difficult is that as you move up, the pegs 
become more difficult to distinguish from 
each other. Also, the mazes themselves 
get more complex. And then there is the 
problem of an alien stalker roaming the 
maze; he's out to eliminate you. You do 
have the advantage, however, of sound 
clues that give you a little forewarning 
when he's sneaking up on you or when 
he's just on the other side of -a doorway. 

There are other obstacles you must 
overcome. For instance, in mazes two 
and up, dangerous force fields zap across 
some of the corridors you need to travel. 
Also, in the first five mazes, you will run 
into tests of coordination. memory, 
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reflexes, agility, and dexterity. In the 
meantime, you'll probably forget where 
you saw that missing peg. There is a radar 
screen. however, that helps you see the 
entire maze from above, and where you 
are in it. 

Escape From The Mindmaster is not a 
casual game, one that you can play 
around with for a few minutes. A session 
can last twenty minutes, or more if you're 
really good at it. The challenge for even 
very experienced game players will be 
much greater than it seems at first. And 
even though you start out with nine 
chances to beat the "Mindmaster," it will 
he many dozens of hours of play before 
even the best players can escape. 

Rem 2 ocamenzaviniffleminum 

Mattel's Bomb Squad 
For Intellivision 

Mattel 

GRAPHICS 

SOUND 

EASE 
OF LEARNING 

Bomb Squad 

9 

OF ALL THE EARLY CARTRIDGES IN- 
troduced for mattel's (5150 Rosecrans 
Ave., Hawthorne, CA 90250) In- 
tellivoice speech synthesis module, Bomb 
Squad is the one you're most likely to 
play again and again. Multiple display 
screens, a well -integrated electronic 
voice, and enough levels of difficulty to 
keep players challenged practically for- 
ever, make this game a worthy addition to 
the Intellivision library. 

In this game, you become a bomb - 
disposal expert (that is, if you become 
good at it) racing against the clock to 
disarm a massive bomb set to destroy the 
city within about twenty minutes. Your 
overall goal is to deduce the secret code 
number(s) hidden behind a grid of twenty 
squares. Each square represents an elec- 
tronic circuit, which must be repaired to 
reveal part of the secret number. With 
three tools (wire cutters, pliers, and a 

soldering iron), you follow instructions 
given to you via the voice module by your 
electronic associate, "Frank." Some 
components need to be replaced by jump- 
ers, ohers by similarly shaped or colored 
parts from a kind of parts box on screen. 
Cutting out a piece in the wrong order 
starts the countdown timer going even 
faster, and Frank tells you if it's the 
wrong part. 

As withmany Mattel games.. this one is 
not easy to get the hang of at first and a 
thorough reading of the manual is in 
order. But once you get the idea, you'll be 
hooked. If, in the course of a game, you 
run out of time or guess wrong: Frank 
gasps, "Oh no!" and the city skyline 
loses about one-third its buildings in the 
blast. By solving the puzzlle however, 
you're Treated to a fireworks display and 
verbal plaudits. 

Coleco Venture 
For Colecovision 
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Venture 
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Early owners of Colecovisiorr videogame 
systems by Coleco (South Quaker Lane 
and New Britain Ave., West Hartford, 
CT 06110) have had only a handful of 
high -resolution games to play, but most 
of those have proven to be very 
appealing. The best of the bunch, 
however, is Venture, a home videogame 
that has proven to be more popular than its 
arcade ancestor. 

You could call Venture an 
adventure -type game, but its not in the 
tradition of Dungeons & Dragons. 
Rather, your screen character, called 
"Winky," must retrieve tree:ures from a 
succession of rooms. Each room has two 
entrances from a master hallway. 
Hallways are guarded by deadly "Hall 

Monsters." Inside each room, a group or 
three creatures guards the treasures. 
Winky can shoot the creatures with hi' 
bow and arrow, or dodge them to retrie 
the treasure and scram from the room 
without being touched. If Winky waits 
too long, however, a Hall Monster will 
come into the room and invariably catch 
him. 

What is so interesting about Venture i& 

the number of different screens and musi 
tunes that appear during the course of th 
game. The first screen is a "macro" sho 
with your Winky just a small dot. You 
maneuver him to an entrance to one of the 
rooms. Then the screen changes to a 
blow-up of that room, with its treasure 
and creatures. Each level has four room 
After three levels (I2 rooms), the roo 
and their respective creatures repeat, bi. 
the creatures are a bit more aggressive 

Venture is a joystick -crunching good 
game for the hard-core player. There is 
plenty of challenge as you try to pick up 
all thirty-six treasures indicated on th 
scoring screen. The experienced play 
will, in time, "top out" and find that the 
last four rooms repeat. But the graphi 
resolution of the creatures and extremel 
wide variety of music t 

to play over and over. 

ctivision River Rai 
For Atari 2600 

Activision River Raid 

GRAPHICS 
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Although the prevailing attitude among 
game -industry observers is that women 
don't like to play heavy artillery 
shoot -'em -ups, they apparently haven't 
taken River Raid by Activision info 
account. That cartridge,, which puts the 
player at the controls of nothing less 
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sinister than a B-1 bomber, was designed 
by a woman, Carol Shaw. 

Colors on River Raid's vertically 
scrolling screen are vivid, although the 
graphics are not necessarily more 
interesting than those of many other 
games on the market. The view is from 
above a low -flying bomber on a strafing 
mission up a river deep in enemy 
territory. Targets include ships, 
helicopters bridges, and fuel tanks. Fuel 
tanks also contain precious fuel for the jet 
as it penetrates deeper into the mission. 
You havethe choice of flying over the 
tank to pick up gas, or blowing it to 
smithereens for points if you have enough 
fuel to get to the next tank. 

On the ground below, the river breaks 
off into narrow channels in places. 
Joystick control of the bomber lets you 
bank left or right (with an accurate 
representation of the banking maneuver 
by the jet), or speed up and slow down as 
needed to time shots or collect more fuel. 

What makes River Raid so appealing, 
üs that if there is a pattern to the river and 
all its ships or tanks, it will take a good 
long time to figure it out. There seems to 
be a wide variety of channel designs and 
density of enemy hazards. With the 
scrolling field below, you're never sure 
what kind of formation to expect, so 
you've got to look ahead, while making 
sure you don't run into a ship or river 
bank. You're also never quite sure when 
the next fuel tank will come-one more 
thing to worry about in this very 
enjoyable "quick -hit" -type game. 

umam 5 

(magic's Demon Attack 
For Intellivision 
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Imagic (981 University Ave., Los Gatos, 
CA 95030) has quickly become one of the 
foremost producers of third -party 

software for Mattel's Intellivision 
console. Instead of merely converting 
graphics and game play from 
Atari -compatible cartridges, Imagic is 
busy pursuing entirely different games 
for their Intellivision line. And, while 
some very exciting games are due from 
Imagic in the second half of 1983, last 
year they produced a version of their most 
popular game ever, Demon Attack. 

The Intellivision adaptation of that 
game is much more colorful than the ones 
available for the Atari 2600, Odyssey2, 
and Commodore VIC-20 computer; it 
also produces two alternating screens. 
The action in the first screen takes place 
on the Moon's surface, complete with 
craters and a view of the Earth in the 
background. Your job is to fire your laser 
cannon at the descending, bomb - 
dropping demons, which at first come 
individually, then in pairs, and then in 
squadrons of six across. In multiple 
demon waves, the enemies split up as you 
start making direct hits. If you survive 
that part of the game you move on to the 
second screen, which puts your laser 
cannon out in space. Your mission there 
is to try to destroy the demons' 
"flagship." This ship is a beautifully 
crafted piece of videogame art. Suicide 
patrollers (bird -like creatures) impede 
your shots as you wait for a chance to 
shoot at the revolving "Window of 
Vulnerability." A direct hit at the right 
instant destroys the flagship, and you 
return to your moon base to take on more 
intense waves of demons. 

Game play options allow for 
one -player, two -player competition (each 
player takes turns), or two -players 
working together (each player gets 
alternating four -second turns against the 
same wave of attackers). (magic also 
offers an automatic firing option, which, 
as in Mattel's Astrosmash, saves the 
thumb from the strain caused by repeated 
pressing of the "fire" button. 

Demon Attack is surely one of the best 
shoot -'em -ups for the Intellivision we've 
seen. 
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Odyssey K.C.'s 
Krazy Chase 
For Odyssey2 

Oryssey C.C.'s Crazy Chase 
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Although Odyssey's (I-40 & Straw Plains 
Pike, Knoxville, TN 37914, overuse of 
mazes in so many of its games tends to 
make them look alike after a while, 

Krazy Chase is nevertheless an 
entertaining, non -threatening game that 
the entire family can enjoy; it is clearly 
one of the very best available for that 
game system. It is also one of the first 
cartridges to make use of the Odyssey2 
voice -synthesis module. 

The object of the game is for your 
"K.C." character to munch up a 
muhti-segmented, caterpillar -like 
creature called a ' Dratapillar," as both 
maneuver through a maze. The 
Dratapillar has two aides, called 
"Drats," who are also in pursuit of K.C. 
Every time K.C. manages to eat a rear 
segment of the Dratapillar, it's open 
season on Drats, and K.C. can disable 
them temporarily, while claiming bonus 
points. The real danger for K.C. is the 
head of the Dratapillar, which is not 
disabled until K.C. finishes all the rear 
sections. At that point, a new, faster 
Dratapillar appears and the' chase is on 
again. 

Without the voice module, the game 
sounds are not all that spectacular. But 
that is definitely not the case when the 
module is used. With it, for example, 
K.C. has something to say after 
completing each Dratapillar: 
"Incredible." He also lets out a 
contagious laugh that always elicits a 
chuckle from human players and 
onlookers, even after many, many times. 
Not all the bugs have been worked out of 
the voice -synthesis module, however, as 
occasionally the words don't match up 
with the action on the screen. In 
particular, words of warning or danger 
are issued, yet there is no hazard 
anywhere near. That detracts slightly 
from an otherwise thoroughly enjoyable 
game. 

The game may sound and look simple, 
but it is not a snap to master. The 
Dratapillar takes on considerable cunning 
and speed at higher levels. Compared 
with maze games available on 
comparable systems, K.C.'s Krazy 
Chase ranks well above Pac-Man and 
Night Stalker in that all-important 
element of good game play: playability. It 
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appears to be extremely popular with 
young and old alike, and that's the best 
way to gauge any game's worth. 

Atari Missile Command 
For Arari 5200 
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Atari Missile Command 
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Very few videogames have maintained 
their popularity for as long as Missile 
Command. Originally made famous by 
Atari's arcade game, the version 
developed for play on the Atari 2600 
home system is generally thought to be 
one of the industry's best early arcade 
translations. Now Atari has introduced an 
even better version for their high 
resolution 5200 game system, one that 
offers exciting graphics and 
true -to -arcade action. 

In Missile Command, the player guards 
six cities with a missile launcher located 
at the bottom of the screen. Coming in 
from overhead tout of the sky, from 
satellites, and from low -flying aircraft) 
are ballistic missiles that leave trails as 
they fall. You don't actually shoot at 
those missiles, however. Instead, you 
have to detonate an anti -ballistic missile 
in mid-air in the path of an oncoming 
missile; that's done by directing your 
cursor to the assigned spot and pressing 
the "fire" button. If you are successful, 
your anti -ballistic missile sets off an 
explosion that engulfs the enemy missile. 
Those you miss come to just above the 
planet's surface and, like any nuclear 
bomb, let off an explosion that can wipe 
out the nearest city. 

Of course, as the game progresses, the 
waves of enemy missiles increase in 
speed and intensity. At best, you try to fill 
the sky with your own missiles' blasts, 
but your resources are limited. 

The display on the 5200 version is very 
crisp and colorful, as you might expect. If 
you have seen the arcade version, you'll 
marvel at the close resemblance. Perhaps 
the only difficulty you'll have with 
Missile Command is controlling the 
cursor accurately with the hand 
controllers non -self -centering joystick. 
But when used with the optional Trak Ball 
(the arcade version was one of the first to 
use that type of controller), you'll barely 
be able to tell you're not popping quarters 
for the privilege of playing. 

Activision Pitfall 
For Atari 2600 
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The gaine is graphically appealing, 
giving Harry much detail, and beeping 
the background, foreground, and hazards 
also interesting throughout. Sound 
doesn't play much of a role º n the game, 
but the simulated Tarzan call as Harry 
swings on a vine is just the right kind of 
icing on this prize cake. This is one 
cartridge that should be on your "must 
have ' list of 2600 -compatible cartridges. 

Pitfall is also available for 
Irrtellìvision. Although that version 
doesn't make full use of the console's 
graphics capabilities, the game play is 
definitely worth adding to an Intel!ivision 
library 

If Pitfall by Activision (Drawer 7286, 
Mountain View, CA 94042) is the 
best-selling videogame cartridge of all 
time, it is deservedly so. It is one of the 
few long -session, adventure -type games 
that attracts players who otherwise prefer 
quick -hit, arcade -style activities. 

The goal is simple: Within twenty 
minutes, maneuver your screen 
character, "Pitfall Harry," over and 
through numerous hazards in search of 
dozens of treasures scattered about in the 
jungle. Mastering the hazards takes 
considerable practice, as it requires fairly 
precise timing to deal with the quicksand 
openings, swinging vines, and alligator 
mouths ready to eat Harry. 

The charm of Pitfall is that there are so 
many avenues to explore and so many 
hazards to master that you can keep 
playing it for weeks and never exhaust its 
possibilities. Sure, the hazards repeat 
themselves after a good long time, but the 
opportunities for scoring more points and 
discovering new shortcuts don't 
diminish, no matter how good you get. 

Parker Brothe 
Frogger 

For Atari 2600 

Parker Brothers Frogger 
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While the limitations of the Atari 2600 
console usually makes the exact 
duplication of arcade graphics and sound 
impossible, Parker Brothers (50 Dunham 
Rd., Beverly, MA 01915) has introduced 
a singularly faithful translation of a 
graphically complex arcade classic. 
Frogger. 

A favorite among members of the 
whole family, Frogger is a defensive 
dodging struggle to get a series of green 
hoppers across the numerous hazards 
posed by a city and swamp. Ore or two 
players maneuver a frog through lanes of 
racing street traffic, and men make him 
hop onto moving rows of turtles and logs 
until he can leap into one of five home 
bays at the top of the screen, provided, of 
course, there is no alligator there. 

The game contains several fine points 
that the designers successfully integrated 
into the home cartridge. For example, on 

continued on page 108 
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v. 

The words that ushered in talking pictures are now heard again on the videogame front... "You ain't 
heard nothin' yet!" 

DANNY GOODMAN 

WHEN EN.ALUATING VIDEOGAME SYSTEMS AND CARTRIDGES, 
home gainers place first emphasis on graphics, the most readily 
apparent quality in the predominantly visual medium of televi- 
sion Not enough attention is paid to sound quality or its effect 
on game play. Unfortunately, it seems that the designers of 
many cartridges pay equally little attention to the importance of 
sound. They borrow from a familiar library of sounds already 
employed in earlier generations of cartridges, and in many cases 
add sound elements as pure ornament. 

The advent of low-cost solid-state speech synthesizers holds 
the promise of a greater use of sound as an interactive part of 
game playing. Instead of hand -eye coordination dominating the 
game play, clues can be "spoken" to the player, thus bringing 
into play the hand -ear connection. And since the hands, eyes, 
and ears are all controlled by the brain, there is an opportunity 
for well designed home -videogame cartridges to more fully 
exercise the mind's ability to react to multiple stimuli. 

But, judging from early attempts by the few home -game 
makers to dabble in voice synthesis, a ÌÌaí more work remains to 
be done in applying the technology meaningfully to game play- 
ing. GCE.'s Vectrex, Odvsseÿ, and Mattel's Intellivision all 
offer voice games having varying degrees of quality and game - 
play integration. 

Voice -synthesis basics 
Intellivision and Odvssey2 use add-on modules to produce 

what are among the most natural sounding electronic voices 
available at consumer -product prices. Speech from the Vectrex 
system, on the other hand, is created by carefully programming 
the sound -generation circuitry already incorporated within the 
unit. 

The two add-on modules contain a speech -synthesis IC -set 
manufactured by General Instrument. Instead of the "robot- 
like" speech created by linking synthesized phonemes (the basic 
sounds from which words are formed) together (Votrax offers 
such a synthesizer for a number of personal computers), the GI 
[C's generate speech according to a method known as linear - 
predictive coding, or LPC. To put it simply, LPC takes informa- 
tion stored in ROM (Read Only Memory) and produces speech 
according to a set of pronunciation rules programmed into the GI 
IC's. The more ROM available to the GI synthesizer. the larger 
its resident vocabulary. 

The information stored in the ROM is actually a highly 
compressed digital recording of a real voice. Human speakers- 
male or female, in any language or accent-can record sounds 
that are later "reconstituted" by the G1 IC's. Real sound -effects 
can be similarly recorded. 
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COLECO ADDS VOICE to the Atari 2600 with the Gemini r adule that uses special cartridges & tapes. 

Although both Intellivision and Odyssey' use the same 
speech -synthesis method, that is where the similarity between 
the two ends. Each has taken a vastly different approach to 
marketing its voice technology, to desiening its voice game - 
cartridges, and to the degree of interaction between voice and 
game play. 

Voice of the Odyssey2 
Odyssey's voice module-designed to match the game con- 

sole in appearance-fits over the top of the console without 
hindering access to the flat membrane keyboard All power for 
the module comes from the original cartridge slot, and a new slot 
for cartridges is located on the module. A sliding volume control 
is located beneath its speaker. 

The voice -module circuitry contains a vocabulary of more 
than 100 words spoken by a male voice, plus many "pre- 
recorded" sound effects, and musical tones covering a two - 
octave range. Also stored is a complete set of allophones (speech 
sounds) that can be linked together in any order to produce any 
word, although in a very artificial -sounding fashion. 

The words and allophones can be called up by a properly 
coded game cartridge. The cartridge does not news to contain the 
digitized voice data, but, rather, instructions that will cause the 
voice module to utter its words. The game cartridges, therefore, 
can be used either with or without the voice module. Game play 

:n is only "enhanced" (Odyssey's word) by the voice. In other 
v_ words, you can fully enjoy a game like K.C.'s Krazy Chase or 

ó Smithereens without the voice module. With the Npeech module. 
(s a voice is heard in the background; its purpose is to heighten 

w excitement, and to add humor in spots. While that approach 

w 

I 
any voice -enhanced cartridge compatible with non -vocal 

p systems, it also means that speech must not be so irntegrated into 
ó the game as to be essential for game play. 
cc An odd thing happens when playing voice -enhanced 
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Odyssey2 games. During a game, the words coming from the 
module don't seem to correspond very closely to the action on 
the screen. K.C.'s Krazy Chase is the most disturbing example. 
In that game, you control a munching creature (K.C.) who must 
devour each aft section of a multi -segmented caterpillar -like, 
character (the Dratapillar) as it wends its way through a maz 
Two other characters, called Drats, float about the maze. K.C. 
mustn't be touched by drats or the Dratapillar's head, or the 
game is over. The voice, presumably that of some supreme 
videogame being, urges you to "hurry," "look out," "run," 
etc. Even if K.C. is a long way from the nearest hazard, the 
voice is likely to tell you K.C. is in danger. 

Only at the end of each round, when K.C. lets out a high- 
pitched laugh and says, "Incredible," while his lips move and 
his eyes wink, does the voice help that cartridge. 

As Odyssey2 game designers continue to work with the 
capabilities of speech synthesis. they seem to be making the 
words correspond more closely to the action on the screen. In the 
two -player game Smithereens, the voice module reproduces the 
digitized sounds of explosions and the whistle of boulders 
screeching out of the sky. And in P.7'. Barnum's Acrobats (a 
version of Circus Atari), the voice output coincides with your 
scoring a string of points ("Gooteat!" and "Good"), or is heard 
when you fail to place the teeter-totter under the falling clown (a 
mixture of "Oh!," "Aargh!," "Squash!," "Ouch!" etc.). 
Still, the words are only an ornament for an otherwise playable 
game. 

An educational cartridge, however, brings along its own 
vocabulary. Sid the Spellbinder adds 99 new words to the 
Odyssey2 in a children's activity that is half arcade -game. half 
spelling bee. Starting out with 20 missiles, the student must 
shoot away segments of Sid. a large centipede -like creature, as 
he snakes across the screen. The player earns points for each 
section hit. If he misses any by the time Sid reaches the bottom 
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BOMB SQUAD makes good use of speech capabilities. 

of the screen, Sid eats up some of the reserve missiles. Next 
comes a spelling bee, in which the voice asks for the spelling of 
three words from the cartridge vocabulary. Proper spelling 
input by pressing the keys on the keyboard of the Odyssey - 

console) earns more ammo for future rounds with Sid. 
Some words, like "said" and "than," are not easily intellig- 

ible. even using the high quality LPC system. And, oddly 
enough, the cartridge quite frequently combines a prerecorded 
LPC voice with the cruder allophone -type speech within the 
same sentence. Perhaps children won't be as critical of the 
unevenness of voice quality as adults may he. 

Educational cartridges, in which speech plays a crucial role, 
can be used only with the voice module. And, should the 
Odyssey' game designer; wish to experiment with games that 
need speech synthesis to be effective, the capabilities are there 
for that, too. 

kttellivoice 
The folks at Intellivision seem to believe that synthetic speech 

from their/well/mice module should be a completely integrated 
game element. Voice games can be played only through the 
lntellivoice, and, unlike the Odyssey system, the voices come 
through the TV speaker together with the rest of the sound 
effects. The first few cartridges demonstrate the basic applica- 
tion of speech as a device to alert the player to action taking place 
off -screen. 

The complexity of most Intellivision games in general makes 
speech a welcome addition. The best-selling voice cartridge, 
B-17 Bomber, gives the pilot/player no fewer than seven differ- 
ent screen displays to choose from: a situation map of Europe, 
aircraft controls, four horizontal views from the plane. and the 
view through the bombsight. While you're busy watching for 
fighters at 12 o'clock (ahead of you) a voice may warn of bandits 
at 9 o'clock. While you're trying to shoot an enemy plane down 
at 9 o'clock, your southern -accented bombardier alerts you, 
"Target in sight," which gives you only a couple seconds to 
change screens (via keyboard controllers), get your bombsight 
on target, and press the button. The bombardier shouts, "Bombs 
away!" and then a John Wayne -sounding voice urges you to, 
"Watch out for flack." The t-oices are triggered only in re- 
sponse to specific actions or warnings. 

In "Bomb Squad," another long and involved game for the 
/ntellivoice, speech plays the critical role of supplying you with 
instructions to replace time -bomb circuit -components with oth- 
ers. While you're busy with the wire cutters, grippers, and 
soldering iron on screen, the voice (your partner) guides you in 
the proper component sequence or tells what you're doing 
wrong. There's room for some humor as well. While you're 
feverishly working against the ticking clock to disarm the city- 
destroying bomb, the terrorist's voice taunts periodically say - 

VIDEO 
GAMES 

ing, "It won't be easy." A different type of voice module is 
being offered by Coleco for the 2600 and their own Gemini 
system. Instead of synthesizing sounds and voices, the Gemini 
Sound I uses game -driven cassette tapes. The games available 
now suggest that it will be primarily for younger game -players. 

That it takes great care to develop a fully integrated vmce 
game can be deduced from the as yet small library of Intellivoice 
cartridges. The fifth and latest game, tentatively titled Space 
Shuttle, puts you on board one of those magnificent delta - 
winged birds from countdown, through the deployment of 
payloads, to touchdown on Earth. So far, no other Intellivision 
cartridge manufacturer has joined the Intellivoice movement; 
perhaps the feeling is that even more should be done with spee h 
synthesis to make it a valuable element for games. 

No modules 
The newest method of making games talk, demonstrated in 

the cartridge, Spike, for the GCE Vectre.r system, uses no 
external speech -synthesizer. Instead, the cartridge designers 
have found a way of making the regular game sound -system 
produce sounds like those of human speech. The complexity of 
speech is no small challenge to overcome, especially within the 
limitation of sound IC's best suited for musical notes, ex- 
plosions and other noises. 

The voice quality is far from that provided by linear predictive 
coding._ As Spike's girlfriend, Molly, is grabbed by a bad guy, 
she yells, "Help Spike!" Her high voice sounds raspy ¡more 
like she's gargling than talking). and artificial, as if in a cartoon. 
To make sure the player understands the words properly, a 
cartoon -like balloon emanates from her mouth, with the spoken 
words showing up on the screen. 

Purely software -driven speech synthesis, like that used by the 
Nearer, may also be available soon for the Atari 2600. Spectra 
Video, Inc. a relative newcomer to the videogame and computer 
hardware/software market, recently demonstrated a program for 
the Atari computer that spoke a few ornamental words in the 
course of the game. A versatile sound circuit, as offered with the 
Atari computer, makes it easier to accomplish that, but the 
implementation is the result of some clever programming_ The 
company claims it will be able to work similar wonders on the 
2600. Perhaps an equally brilliant Intellivision designer will 
have the wherewithal to make the "Yer Outl" announcements 
in Major League Baseball sound more like an umpire really 
calling the play than just blowing. his nose. 

The most exciting feature about voice synthesis is that its use 
in home videogames has barely begun. As game designers learn 
from each other and launch new ideas of their own, we can look 
forward to a better understanding of how speech can be inte- 
grated with videogame playing, and to seeing games that really 
stimulate more of the senses and mind. R -E 
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WHILE HOME VIDEOGAMES HAVE BEEN GETTING ALL THY MEDIA 

attention, games of the non -video sort have not been idle. There 
continue to be new units hitting store shelves in the handheld and 
tabletop categories, including the more sophisticated strategy - 
games like chess. This year, even handhelds are getting into the 
cartridge act, including the first -ever programmable pocket 
LCD game. 

We have seen plenty of tiny LCD games (many with built-in 
digital clocks) over the past two years, and 1983 will be no 
different. Almost all those games have what appears at first to be 
a multi -colored LCD display. But, on closer inspection, you'll 
find that the colors are overlays on the display window, and the 
moving figures are in the traditional black against Me LCD's 
light gray background. 

Nintendo, a Company best known for its arcade games like 
Donkey Kong, now offers twelve different Game & Watch 
models. Four of them even feature two different LCD screens, 
one on each side of their folding cases. In Donkey Kong. Green 
House, and Mae), & Donald (of Disney fame), a vertically 
oriented scene, like the "girders" screen in Donkey Kong, is 
split into two horizontal half -scenes. The balance of Nitendo's 
line are called wide-screen games, and feature some familiar 
characters: Donkey Kong Junior, Snoopy (playing tennis}, Pop- 
eye, and Mickey Mouse. 

From F. Hattori & Co., Ltd., a well known Japanese manu- 
facturer of electronic timepieces comes in a new lineup of pocket 
LCD games-Pop Gaines-with more -advanced time functions 
than most other similar games. All thirteen units have an alarm 
as part of the timekeeping functions, while a few also have 
stopwatches. Three models also include AM radios .laudible 

HE) 

Not all the electronic -game action is 
taking place on TV screens. 

DANNY GOODMAN 

through an earphone), yet the units easily fit into a shirt pocket. 
Prices range from $24.95 up to $39.95 for the radio games. 

A potential source of annoyance with games like these is the 
beeps and other noises they generate whenever an action button 
is pressed or a big score is made. With the Pop Games, and 
another se: of games from Thumb Power, however, you can 
disahle the tones if you'd rather play quietly. 

Pocket adventures 
For 1983, Mattel Electronics is adding two new games to its 

varied and quality line of inexpensive handhelds. Likely to be a 
favorite is Master of the Universe, a maze -adventure -type game 
similar in concept to the LCD Pocket Dungeons & Dragons 
game introduced last year. Instead of being hand -eye reaction 
games (as most thumb -type games tend to be), Dungeons & 
Dragons and Masters are tests of memory and exercises in 
strategy as you move the central character through a grid. You 
see only one intersection at a time (its coordinates, such as 
"A6," denoted on the screen). Aural and visual clues alert you 
to dangers in nearby quadrants, as you plot your attack. 

Programmability is second nature to home videogames, and is 
not unknown to tabletop games. But Palmfex takes the prize for 
the first LCD pocket game to offer plug-in cartridges. The 
Command Console (S29.95 with one cartridge) is a hinged case 
(like a cosmetic compact case) measuring 4.5 x 2.8 x 0.8 
inches when cosed. Each cartridge ($19.95) has its own multi- 
colored display screen to customize the graphics for the game. 
Twelve cartridges are planned for release by the end of 1983. 

Bandai America has developed a very sophisticated dual - 
pond LCD handheld game that recreates anine-hole golf game. 
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Nintendo pM 
NINTENDO'S Mickey and tenald offers two separate LCD screens In its 
folding case. 

THIS ELECTRONIC CHESS same from Miltan Badley moves its own 
pieces. 

ANOTHER HANDHELD game from Nintendc-Dar key Kong ..r 

The top panel of Challenge Golf can display nine different holes 
from a bird's-eye view. Each hole has different combinations of 
hazards and surrounding terrain. That panel also displays the 
relative position of the ball as you hit it down the fairway. The 
bottom screen is a TV -camera -angle view of the golfer and 
surrounding area. A single button controls the backswing (you 
see the club and arms in several positions through the swing) and 
the instant the hall should be hit. A late or early hit will slice the 
ball into the rough. Six screens depict the golfer at different 
positions along the hole; at the tee, down the fairway, and at a 
few distances from the pin. A digital score -display lets the 
player know the distance from the cup in meters to help in 
judging the power he should use for the next stroke. At under 
140, this garne is quite a value. 

Arcade hits 
In the tabletop -game area, arcade titles still dominate the 

action. Coleco has added a few new "`hot" titles to its im- 
pressive, though expensive, collection of tabletop arcade 
games. 

Ms. Pac-Man is properly decked out in the multi -colored 
vacuum -fluorescent display with a red ribbon. As in the orig- 
inal, the bonus fruit (cherries) are on the move through the maze. 
In addition to the standard game, the Coleco version includes a 

two -player. head -to -head game, in which players try to outdo 
each other in scoring points for gobbling dots. monsters twhen 
Ms. Pac-Man is properly energized, of course) and bonus fruit. 

Donkey Kong Junior was sure to follow on the heels of 
Donkey Kong. In Coleco's version, "Junior'' is a solitaire game 
only, with two different multi -colored vacuum -fluorescent 
screens. 

One of the most graphically difficult games to reduce to a 
home version is the three-dimensional space adventure, Zaxxon. 
In-Coleco's new vacuum -fluorescent -display tabletop edition, a 
visual perspective similar to that of the original is retained. 
There is no scale along the left edge to guide you to the proper 
altitude, but with some practice, you will be able to identify your 
position within the range of movement available to you 
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'Oil NO LONGER need a partner to play Scrabbles--roN you can play with Monty. 

Parker Brothers will also get in the tabletop arcade action with 
an adaptation of the hilarious Qbert game. Qbert will sell for 
about $60. 

Three dimensionality is Tomy's goal in their new series of 
3-D games. Each is housed in a binocular -styled case. All three 
games, Planet Zeon, Thundering Turbo, and Sky Attack have 
multicolor displays whose designs recede to a single focal point, 
creating the 3-D illusion. Most of the player action involves 
simply moving your ship or car left or right to avoid oncoming 
obstacles, and firing shots with buttons on the top of the case. 
The games, which will be priced under $50, need to be played 
under an external light -source. 

Invisible chess 
If your electronic -gaming preferences lean toward more 

strategic endeavors, computer -chess games are more likely your 
style. Of the few new chess games this year, the most striking is 
surely Milton Bradley's Grand Master. 

You may have seen robot chess games before, in which the 
chess computer, in response to your move, activates a mechan- 
ical arm to pick up a piece and move it to the appropriate square. 
While you may not understand all the computer wizardry going 
on inside the game, at least you can see your "opponent" move 
his piece almost like a human player. But with Grand Master, 
there is no robot arm. The computer's pieces merely slide along 
the board from one square to another. It's like playing chess with 
the Invisible Man. The game offers twelve skill -levels, and 
some features you don't find on any other games. If you want the 
computer to give you a hint for your next move, it will wiggle the 

piece you should use. The computer also stores the moves for the 
entire game in its memory so you can watch the pieces go 
through a replay of the last match. And unlike robot games that 
have sold for well over $1000, Milton Bradley hopes to offer its 
marvel for around $500. 

Computer Scrabble 
There is hardly a traditional board game that has been ignored 

by electronic designers. Monopoly has been computer -enhanced 
since last fall. Now, Scrabble, one of the all -time -favorite word 
games, has two electronic editions that allow solo play. One is 
available as a program from the Applie 11 and Apple 11 + comput- 
ers. In that version, the entire board is shown on the video 
monitor. 

The other version, called Montv Plays Scrabble (Monty is the 
computer), is a tabletop unit. An LCD screen acts as a "win- 
dow" to an entire Scrabble board, which Monty remembers. 
Letters are supplied to the human player at random (from the 
usual assortment of tiles). When you've formed a word, you can 
scroll around the board to place it where it will earn the most 
points. Monty does the same, but he has the advantage of a 
built-in 12,000 word dictionary. Additional modules of 16,000 
words are also available. Monty keeps score (he knows where all 
the bonus squares are). Monty Plays Scrabble really needs to be 
played with either a standard Scrabble board, or with the printed 
paper pads available from Selchow & Righter. All in all, it's a 
clever and engrossing translation of a time -tested game. Such 
sophistication won't be inexpensive, however. Monty is priced 
at around $125. R -E 
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FOR VLF -ii 
A discussion of low -frequency reception would not be complete without mentioning 
loop antennas-the subject of this article. 

Part 5 IN PARTS I, 2, 3, AND 4 

of this series (in the 
February through May issues of Radio - 
Electronics), we covered several aspects 
of low -frequency receiving techniques, 
including the design and construction of 
an active -antenna system using a vertical 
whip. This time we'll discuss a different 
type of antenna-the loop. While this 
isn't exactly a construction -type article, 
the ambitious reader will find that he can 
make his own loop -antenna system using 
the information presented. 

Perhaps the most important difference 
between loop antennas and the whip an- 
tennas that we have previously discussed 
is the loop's directivity. (The vertical 
whip is, of course, omnidirectional and 
cannot indicate the direction from which a 
received wave comes.) Before we can 
talk more about this directive property, 
we have to take a look at how an electrical 
signal is induced in the loop by a passing 
electromagnetic wave, and at some 
general electrical characteristics of loop 
antennas. 

R.W. BURHANS 

Loop -antenna characteristics 
A current is set up in a loop antenna by 

a changing magnetic field. (That current 
is equal to the integral of the electric field 
that is induced around the loop.) The 
sensitivity of a loop is directly pro- 
portional to the loop area and to the num- 
ber of turns in the loop. It is, in general, 
inversely proportional to the wavelength 
of the signal. Small receiving loops for 60 
kHz (WWVB) require a preamplifier 
with a voltage gain of 30 dB or more to 
make them comparable in performance to 
a small active whip -antenna. 

The inductance of the loop winding 
itself makes loop antennas frequency - 
sensitive. Because of that, it becomes dif- 
ficult to make such antennas with wide - 
band characteristics. To increase the 
sensitivity of a loop, multiple -turn coils 
are used at the VLF-LF range. However, 
the distributed capacitance of the wind- 
ings acts with the loop's inductance to 
decrease the antenna's frequency re- 
sponse. That, however, is not always a 
disadvantage. The frequency selectivity 

of a loop winding is often an advantage in 
that it can provide for rejection of out -of - 
band signals (in other words, it can form a 
sharply tunable antenna -system). Loop - 
antenna systems seldom have 
intermodulation-distortion problems be- 
cause of their lower sensitivity, lower im- 
pedance level, and better selectivity. 

Directivity of loops 
Perhaps the most significant and valu- 

able property of loop antennas is the fact 
that they can be used to determine the 
direction of an arriving signal. Let's look 
at how they can do that. Consider a loop 
and a vertically polarized passing 
electromagnetic wave as shown in Fig. 
1-a. A voltage will be induced in the 
vertical members of the loop, but none in 
the horizontal ones. If the voltages in- 
duced in each vertical member are the 
same (as they would be if the plane of the 
loop were perpendicular to the direction 
of travel, Z, as shown), then no current 
will flow. However, if the plane of the 
loop is parallel to the direction of travel of 
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FIG. 1-AN ELECTROMAGNETIC WAVE can be 
described by its electric component (E), mag- 
netic component (H), and direction of travel (Z). 

the oncoming wave, as shown in Fig. 1-b, 
then the wave will reach one side of the 
loop before the other, the total voltage 
around the loop will not be zero, and 
current will flow. The voltage induced in 
the vertical members is proportional to 
the height of the loop, and the voltage 
difference between the vertical members 
is proportional to the width of the loop. 
Therefore, the voltage around the entire 
loop is proportional to the product of its 
height and the width-that is, its area. 

Another way of reaching the same con- 
clusion is to say that the voltage induced 
around the loop is proportional to the rate 
of change of the magnetic -flux linkages 
through the loop. Then it is obvious that 
the area of the loop is the controlling 
factor, and the loop will receive the most 
signal when its plane is normal (per- 
pendicular) to the magnetic field (H) of 
the oncoming wave (or in the same plane 
as the direction of travel of the oncoming 
wave). 

Direction -finding shortcomings 
The directional properties of loop an- 

tennas that we have just described permit 
you to null out interference or to obtain a 
broad peaking of a signal merely by rotat- 
ing the loop. However, loops, though 
they are often used because of their rela- 
tive simplicity, are not ideal direction - 
finding antennas. 

Loops cannot distinguish between sig- 
nals that arrive from opposite directions 
(for example, north and south). Another 
drawback is that trying to determine the 
source of a signal that arrives at an angle 

different from that of the ground wave 
(not exactly head-on) will usually result 
in an error. Ground waves themselves 
frequently arrive "tilted." That tilting is 
often due to the magnetic effects of such 
things as the steel I -beams of buildings 
(which distort the boundary conditions 
even for close -in ground -wave recep- 
tion). One way that the problems caused 
by downcoming ("tilted") waves can be 
reduced is by using an Adcock antenna. 
We won't discuss that antenna in any 
detail except to say that it operates by 
cancelling out voltages induced in its 
horizontal members. A third problem that 
loop antennas have in direction -finding 
applications, especially at low frequen- 
cies, is due to the antenna effect. The 
antenna effect is seen when a direction - 
finding antenna acts like a simple, non - 
directional one. Loop antennas, when 
used at low frequencies, are subject to 
that effect because their size is only a 
fraction of a wavelength, and they pick up 
interference from a signal derived from 
the electric, rather than the mágnetic, 
field. A loop's symmetry should ideally 
cause that signal to be cancelled out, but 
in real systems the effect is often the 
source of problems. 

Resolving those problems 
If you were to turn a loop antenna 

through 360° and observe the strength of 
the signal received, you would obtain a 
reception pattern that looked like a figure - 
8. Such a pattern leaves you with a 180° 
uncertainty as to which direction the sig- 
nal is from. That uncertainty can be re- 
solved by using a whip antenna in con- 
junction with the loop to cancel one of the 
lobes of the figure -8 pattern. That is done 
by coupling the output of the vertical an- 
tenna to the loop so that the voltage in- 
duced in the loop by the coupling is 90° 
out of phase with the voltage the passing 
wave induces in the vertical antenna. Fig- 
ure 2 shows the cardiod directional pat- 
tern that results from combining the 
figure -8 with the omnidirectional pattern 
from a whip. The sense of the incoming 
signal is usually determined by rotating 
the loop to cancel one of the lobes of the 
figure -8. In practical systems it is neces- 
sary to provide some phase- and 
amplitude -balancing between the two an- 
tennas. 

To reduce the antenna effect that dis- 
torts the loop's directional pattern, and to 
obtain the best performance (in terms of 
detecting sharp nulls and uniform 
amplitude -peaks as the loop is rotated), 
the loop should be mounted within an 
electrostatic shield. That arrangement 
balances the loop by making sure that all 
parts of it will have. the same capacitance 
to ground. That shield or cavity also pro- 
tects the loop from the induction field 
created by nearby disturbances. The in- 
duction field refers to the electric and 
magnetic fields in the immediate vicinity 
of an antenna. Those fields decrease 

COMBINED 
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FIG. 2-A WHIP ANTENNA combined with a loop 
antenna can remove the ambiguity as to the 
sense of the oncoming wave. 

rapidly in strength with distance, and the 
induction field is usually ignored (and the 
radiation field is all that is considered). 
However, wires and other metal objects 
near the loop can take energy from a pass- 
ing wave and produce induction (and 
radiation) fields that can induce spurious 
voltages in the loop. 

A shield over a loop antenna (one type 
of shielded loop is shown in Fig. 3) will 
not appreciably decrease the amount of 
magnetic flux that passes through (and 
links with) the loop when a wave goes 
by-as long as it does not form a com- 
plete (shorted to itself) turn. An insulated 
segment or gap is always left in the shield 
so that it does not become a shorted turn. 
Without the gap, the shield would form a 
shorted turn and it would reduce the mag- 
netic field linking the loop so that no 
signal could be received by the internal 
wire(s). With the insulated segment or air 
gap, alternating currents can be induced 
in the metal shield (but no current will 
flow), and voltages will be induced in the 
internal wire(s). Some experimenters 
have wound loops inside slit Hula -Hoops 
and then shielded them by wrapping the 
outside with aluminum tape, leaving a 
gap in the tape at the top of the loop. 
Ferrite -core loops (which we will discuss 
shortly) are usually mounted axially in a 
trough or U-shaped channel (with the top 
and ends open to prevent a shorted turn) 
for electrostatic shielding. 
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WIRES 

LEADS TO 
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FIG. 3-AN ELECTROSTATIC SHIELD can im- 
prove the performance of a loop. 
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FIG. 4-CONSTRUCTION OF A BOX FRAME. The "U" channel forms an effective electrostatic shield. 

A method for making a square box - 
frame loop is shown in Fig. 4. A long 
length of U -channel aluminum is formed 
into into a box frame by cutting slots into 
the side of the channel and then bending 
the material. A small gap with a plastic 
insulator in it is left at the top of the frame; 
the insulator holds it together and pre- 
vents it from forming a shorted loop. The 
coil winding is supported on plastic foam, 
just below the outer edges of the U - 
channel . 

Winding loops 
The distributed capacitance of the loop 

may, especially at low frequencies, cause 
the current to vary at different points on 
the loop and cause deviations in the di- 
rectional pattern. A technique for reduc- 
ing the distributed capacitance of the loop 
windings is to make the loop in a mobius 
form. A mobius loop is one where the coil 
is "twisted" so that (except at the start/ 
finish point where the wires cross) all the 
"even -numbered" turns are adjacent to 
one another, with the same being true for 
the "odd -numbered" turns. The distrib- 
uted capacitance of the mobius-type an- 
tenna shown in Fig. 5 is about one-half 
that of the antenna illustrated in Fig. 4- 
even though both contain the same num- 
ber of turns. The mobius-wound antenna 
also has a wider bandwidth. 

Effective length 
When we discussed active -antenna 

systems, we frequently mentioned the 
effective length of an antenna (often re- 
ferred to as effective height). We can also 
talk about the effective vertical length of a 
loop antenna. An approximation for com- 
puting the effective length, le, of loop 
antennas is: 

ie 
2-rr nA µr 

where X = the wavelength in meters; n = 
the number of turns in the loop; A = the 
cross-sectional area of one turn in 
meters2; µr = the effective permeability 

tive as a single -layer coil that covers 
almost the whole length of the rod. Un- 
fortunately a long coil has a problem in 
that the distributed capacitance of the coil 
winding is quite high, and the Q of the 
long coil will not be as good as a coil with 
a better "shape -factor" (smaller length - 
to -diameter ratio). To maximize the coil's 
sensitivity to the magnetic field in space, 
the product of the number of turns and 
effective permeability of the rod should 
be as large a number as possible. From 
Fig. 6 it can be seen that the whole length 
of the rod should be used to maximize the 
effective permeability. Another factor to 
consider is the effect that the ferrite mate- 
rial used has on the Q of the coil. (At low 
frequencies, the maximum Q that can be 
obtained depends on the core material, its 
size, and the signal frequency.) Figure 7 

- COMPACT 
CROSSOVER 
REGION 

I 1J 
8 ( 4 3 

HIC;. 5-MUbIUS wINUINU ME 1 HUU to reduce distributed capacitance. Four turns of the winding are 
shown in a. The corresponding corners on the box frame are shown in b. The finished winding should 
look like c. 

of the core material (= I for air core); and 
= 3 x 108/frequency in Hz. 

Small -size ferrite -core loop antennas 
It is often useful to consider Inc small- 

est practical size of loop antenna that can 
be used, say for reception of signals such 
as those from WWVB at 60 kHz. Using a 
ferrite core increases the effective per- 
meability of the core and, as you can see 
from equation 1, that increases the effec- 
tive length. Ferrite cores are available 
commercially in several different per- 
meability ranges. Figure 6 is a chart that 
illustrates the effective permeability of a 
ferrite rod compared to the bulk per- 
meability of the ferrite material. 

The whole idea of using a ferrite -rod 
core is to increase the magnetic flux den- 
sity through the loop. For the maximum 
effect, you want to have as much of the 
core exposed to the winding as possible. 
Compact, multiple -layer coils in the cen- 
ter of a long core -rod are never as sensi - 
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describes the effect on Q for an 800 µ 
bulk -ferrite -material rod that measures '/ 
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FIG. 6-THE PERMEABILITY of a ferrite rod 
does not depend only on the permeability of 
bulk ferrite, but also on its length and diameter. 
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Antenna 
Materials 

Coil size 

Turns wire 

Inductance 
Capacitance 

Resonance 
Effective 
Height 

Square air frame 
Aluminum channel 
6 feet x 1/2 x 1/2 

inch 
181/2 x 181/2 

nches 
multiple layer 
46, No. 28 
stranded Teflon 
insulated 
2.6 mH 
290 pF 
(distributed 
capacitance) 

180 kHz 

2.5 cm 

TABLE 1-Loop Antenna 
Square air frame Small ferrite rod 
Aluminum channel Amidon 800 µ rod 
6 feet x 1/2 x 3/4 with trough shield 
inch 
181/2 X 181/2 71/2 x '/2 -inch 
inches solenoid 
single layer 
43, No. 28 enamel 555-270 left-hand 

285 right-hand, 
No. 30 enamel 

2.5 mH 6.9 mH 
145 pF 330 pF 
(distributed (distributed 
capacitance) capacitance) 

275 kHz 

2.5 cm 

107 kHz 

1 cm 

Comparisons 
Small ferrite rod 
Amidon 800 µ rod 
with trough shield 

7'/2 x '/s -inch 
solenoid 

555-270 left-hand 
285 right-hand, 
No. 30 enamel 
6.9 mH 
330 pF + 27 pF 
(distributed + 
external 
capitances) 
100 kHz 

1.4 cm 

Small ferrite rod 
Amidon 800 µ rod 
with trough shield 

71/2 x '/2 -inch 
solenoid 

555-270 left-hand 
285 right-hand, 
No. 30 enamel 
6.9 mH 
330 pF + 680 pF 
(distributed + 
external 
capitances) 
60 kHz 

.88 cm 

Small ferrite rod 
Amidon 800 µ -od 
with trough shield 

71/2 x 1/2 -inch 
solenoid 

555-270 left -l -and 
285 right-hand, 
No. 30 enamel 
6.9 mH 
330 pF + 39000 pF 
(distributed + 
external 
capacitances) 
11 kHz 

.16cm 

+10 
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FIG. 7-THE RESPONSE OF A LOOP ANTENNA 
depends upon the response of the core as well 
as the response of the loops wound on the core. 

x 7 x 1/2 inches. It also describes the 
antenna's response with and without ex- 
ternal capacitances added. The winding 
properties of the ferrite -core loop are in- 
cluded in Table 1, and Fig. 8 shows the 
ferrite -core loop -antenna itself. 

Comparing loops 
The comparative properties of a ferrite - 

rod antenna and the two air core box 
frame loops (shown in Figs. 4 and 5) are 
shown in Table 1. The scramble -wound 
box loop, which is in a slightly smaller 
U -channel, has a higher winding capaci- 
tance that results in a resonant frequency 
of 180 kHz. The mobius flat -wound loop 
has only half the winding capacitance and 
almost the same inductance. That results 
in a higher resonant frequency of 275 
kHz. Both of the air -core box loops are 
intended to be operated in the wideband 
mode with no external tuning - 
capacitance. The mobius box -frame loop 
has exceptionally deep nulls of 40 dB or 
more in the 60 -kHz to 100 -kHz frequency 
range. The ferrite -rod loop is intended for 
fixed -frequency use (tuned to 60 kHz 
with an external tuning -capacitor) for 
WWVB reception. Similar ferrite loops 
(where the loop coil and housing is differ- 
ent for each frequency band) that cover a 

FIG. 8-AN ACTIVE ferrite -core loop antenna in its trough shield. 

wider frequency range are available com- 
mercially from several sources. 

For an untuned box -loop, the upper - 
frequency limit is determined by the self - 
resonant frequency of the coil and its dis- 
tributed capacitance. The effective length 
is greatest at that point, and it decreases 
by a factor of 10 or so at the 10 -kHz 
low -frequency end. The box loop can also 
be tuned by placing a tuning capacitor in 
parallel with the loop coil. That will in- 
crease the Q, but a preamplifier with a 
higher input -impedance will be required. 
The best power transfer from the loop coil 
to the preamplifier is usually obtained 
when the loop impedance and the pre- 
amplifier input impedance of the pre- 
amplifier are in the same impedance 
range-which is not at highest Q. In de- 
signing loop antennas there is always a 
compromise to make between selectivity 
and sensitivity. An untuned loop with a 
rather broad self -resonant frequency peak 
(which is the case for the flat mobius-coil 
box -loop) provides the best sensitivity 

and also the deepest nulls of the antennas 
compared in Table 1. 

Balanced loops 
As we discussed previously, to obtain 

the best null -performance, loop antennas 
should be operated so that the capacitance 
between the antenna and electrostatic 
shield is the same at all points along the 
loop. With a single winding that's a prob- 
lem, since one end of the winding has to 
be grounded in some way. A loop with a 
center -tapped winding is often used 
together with a preamp with a balanced 
input, but there is a better way of winding 
loops on long ferrite -rods that also re- 
duces the inductance of the whole wind- 
ing and results in a single -ended terminal 
for the loop. 

The technique, developed by the U.S. 
Army Signal Corps many years ago, in- 
volves making right-hand- and left -hand - 
sense windings starting at the center of the 
core. The resulting loop, shown in Fig. 9, 
still has opposite -phase nulls off opposite 
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ends, but now has excellent electrostatic 
symmetry with respect to the trough 
shield. (The ferrite -core loop discussed 
earlier was a balanced loop.) The 
sensitivity of this coil is about the same as 
that of a coil wound in a single direction 
from one end to the other, but the in- 
ductance is reduced, resulting in a higher 
self -resonant frequency. The termination 
point in the center of the core practically 
eliminates induction -field noise -pickup, 
even with a single -ended preamplifier 
system. When winding a coil with a re- 
latively large number of turns, it is advis- 
able to check the winding for inductive 
balance because the ferrite core material 
may not be uniform from end to end. 
Another factor contributing to non - 
uniformity is that it is difficult to wind a 
perfectly spaced coil by hand. That is why 
the figures indicating the number of turns 
on each side of the antenna described in 
Table 1 are different. 

To tune the balanced -loop coil arrange- 
ment shown in Fig. 9 to resonance at 60 
kHz, a fixed capacitor of about 500 pF 
can be placed in parallel with a small 
variable capacitor of up to 350 pF (and the 
330-pF distributed capacitance of the 
coils). That allows the total capacitance to 
be set to about 1000 pF-the capacitance 
required for resonance with the 6.89-mH 
inductance indicated in Fig. 7. 

TROUGH SHIELD 
(ONLY ONE HALF SHOWN) 

PREAMPLIFIER 
EXTERNAL OUTPUT 
TUNING CAPACITANCE 

FIG. 9-A BALANCED LOOP with a single out- 
put can be made by using the left -right winding 
technique shown here. 

Balun method 
Another technique for making the 

capacitance of a single -winding loop 
symmetric with respect to the electrosta- 
tic shielding is to employ a toroidal balun 
(BALanced-line to UNbalanced-line) 
transformer between the loop winding 
and the preamplifier. That technique is 
illustrated in Fig. 10. The balun is used 
with the air -core box loops shown in Fig. 
4, which have no center tap on the loop 
windings. The trifilar-wound transformer 
consists of about 30 turns of No. 30 in- 
sulated wire -wrap wire twisted 6 to 8 
turns -per -inch and wound on an Amidon 
(12033 Ostego St., North Hollywood, 

BA _ANCED INPUT 
(FROM SINGLE -COIL 

OOP) 

o 
UNBALANCED OUTPUT 
TO PREAMPLIFIER 

TRrFILAR-WOUND TOROIDAL TRANSFORMER 
ON AMIDON FT50A-75 OR FT82-75 CORE 
20 TO 30 TURNS, NO. 30 WIRE -WRAP WIRE 
TWISTED 6TURNS PER INCH, 

FIG. 10-A TRIFILAR BALUN used between a 

balanced loop and a preamplifier with an un- 
balanced input. 

CA 91607) FT82-75 high -permeability 
ferrite core. That makes the loop coil, 
which is a balanced source, look like an 
unbalanced source to the preamplifier. 
Baluns can also be used with ferrite -core 
antennas wound in a single -direction (in- 
stead of the right -left method of Fig. 9.) 

Loop antenna locations 
Loop antennas are much less sensitive 

than small whips, but they have the 
advantage of having more selectivity as 
well as having directional null- and 
peaking- properties. It's a good idea to 
place a loop in the attic of a house well 
away from the electrical appliances and 
power lines, and to keep it away from 
major steel structural members (which, 
distort the local magnetic field). 

High -gain preamplifier 
When designing an active -whip an- 

tenna, we considered the whip to be a 
voltage source with a high internal im- 
pedance requiring current -amplification, 
and (to reduce attenuation due to a mis- 
match) we wanted the preamplifier also to 
have a high input -impedance. However, 
with a loop antenna, which is considered 
to be a low -impedance current source, we 
want a low -impedance voltage amplifier. 

Almost all LF loop antennas will re- 
quire a preamplifier with a voltage gain 
on the order of +30 dB. Low -noise per- 
formance is more important here than 
with whip antenna preamps because of 
the lower signal levels at the loop ter- 
minals. There is a great variety of circuits 
possible, but one of the simplest uses a 
power-FET or VMOS-FET like the one 
shown in Fig. 11. That preamp should be 
mounted directly at the terminals of the 
loop in a weatherproof shielded box or 
inside of a trough shield (with the balun 
transformer, if required). The output of 
the amplifier is fed (through a coaxial 
cable) back to the same receiver coupler 
that we used with the active antennas de- 
scribed in previous articles. The gate -bias 
voltage -divider trimmer potentiometer is 
adjusted so that the operating current of 
the receiver coupler is about 40 mA. The 
VMOS transistor used can be the Silico- 
nix VN1OKM. You can also use an ITT 
BS170-which has properties similar to 

INPUT 
(FROM LOOP OR 

BALUN 
TRANSFORMER) 

o 

MOUSER 
42TL004 OUTPUT 

(TO RECEIVER 
COUPLER) 

1µF TANTALUM 

FiG 11-A LOOP-ANTEMÑIA PRFAI.API IFIFP 
used for a frequency range of 10 kHz to 500 kHz. 
The transformer is a audio -output transformer - 
200 ohms center -tapped: 8 ohms center -tapped. 
No connection is made to the secondary. 

those of the VN1OKM, but a different 
pinout. The series resistor for the gate 
bias, about 15,000 ohms, is chosen to 
approximately equal the reactance of the 
loop coil at the highest or cutoff 
operating -frequency. If a tuned loop coil 
with a higher Q is used, then the value of 
the resistor should be increased in value to 
100,000 ohms or so. The output transfor- 
mer can be the primary winding (about 
200 or 600 ohms) of a subminiature or 
ultraminiature audio transformer. The 
secondary can be left open for operation 
up to the 500 -kHz region. At higher fre- 
quencies, a bifilar toroid-such as the one 
wound on an Amidon FT50-75 core for 
the wideband active whip preamplifier- 
can be used as an output transformer. The 
preamplifier will have a voltage gain of 
about 30 dB when driving a 50 -ohm load 
at the receiver coupler. 

Bench testing loops 
You can evaluate the resonant frequen- 

cy of a small loop -antenna system by con- 
necting a coupling coil and a 50 -ohm load 
resistor in parallel as a termination at the 
end of a coaxial cable from a signal gener- 
ator. For low -frequency testing (below 
500 kHz) the coil can be a 1-mH pi - 
wound RF choke. The probe is brought 
very close to the loop under test to inject a 
small amount of signal by magnetic or 
inductive coupling. The output from the 
loop and/or a suitable preamplifier are 
then observed (either on an oscilloscope 
or a receiver) as the signal generator is 
tuned over the desired frequency range. 
The coupling sensitivity of both the probe 
coil and the loop will decrease at lower 
frequencies. This simple magnetic probe 
will allow you to obtain a good idea of the 
loop resonance and its general perfor- 
mance. You can also estimate the loop 
inductance by placing known capacitors 
in parallel with the antenna and then 
observing the response. The coil's dis- 
tributed capacitance can be estimated by 
computing the difference between the re- 
sonant frequencies of the loop with and 
without the added tuning capacitance. R -E 
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HOBBY CORNER 
Following the sun 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

I WANT TO THANK ALL OF YOU FOR THE 

great response to our invitation to send in 
your questions related to hobby electron- 
ics. The amount of mail has been very 
gratifying. 

Just because I have a backlog of ques- 
tions, however, don't hesitate to send any 
more that you may have. And don't forget 
to send in any circuits and/or applications 
that you have found useful. Those chosen 
for use here are not printed in the order 
that they are received. One could come in 
tomorrow and go immediately to the top 
of the list. It depends entirely on the na- 
ture of the inquiry or circuit/application. 

How are your letters chosen for Hobby 
Corner? It's quite simple and straightfor- 
ward: the highest priority goes to those 
that I feel will be of the greatest interest to 
the largest number of readers. 

Unfortunately, some of the items that 
seem to fit that requirement cannot be 
used. I am flattered by some of the ques- 
tions that have appeared in the mailbag. 
They indicate tremendous confidence in 
me and the others here at Radio - 
Electronics. However, there is no way 
we can come up with a design for a circuit 
that is simple to build, has a parts cost of 
no more that $15, and works better than 
the $195 commercial unit you would like 
to have! We wish we could help, but there 
are limits! 

AN INVITATION 
To better meet your needs, "Hobby 

Comer" will undergo a change in di- 
rection. It will be changed to a 
question -and -answer form in the near 
future. You are invited to send us 
questions about general 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. 

If you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Corner." Please keep in mind 
that we cannot become a circuit - 
design service for esoteric applica- 
tions; circuits must be as general and 
as simple as possible. Please address 
your correspondence to: 

Hobby Corner 
Radio -Electronics 
200 Park Ave. South 
New York, NY 10003 

Following the sun 
Mark Zilm (CO) sent a nice letter in 

which he asked for suggestions for a 
method of automatically tracking the sun 
with a solar collector. Well, Mark, the 
task isn't all that difficult unless you need 
to track the sun precisely. Fortunately, 
such precision is seldom necessary. 

I'll outline an approach to the problem 
and most readers can fill in the details for 
themselves. If enough of you need addi- 
tional help, we'll work it out together here 
in a future column. 

Let's see just how much we can sim- 
plify the requirements. First, the collector 
need be moved in only one plane if it is 
mounted on a polar axis. Then, all you 
have to do is to turn it clockwise (as seen 
from the top) to follow the sun as it moves 
from east to west. Of course, that sug- 
gests that a mechanical clockwork affair 
could be rigged up to do the turning. 
However, let's stick with electronic con- 
trol if for no other reason than it's more 
fun! 

Next, because it is a solar collector, we 
know that it is not necessary to have it 
continue to turn after sunset. It should 
stop when it points west in the evening 
and start up in the morning pointing east. I 

will assume that it is no great hardship to 
point the thing manually toward the east 
each morning. (That can be done electro- 
nically, too, if necessary.) 

Finally, let's assume that you don't 
want to have to throw an OFF switch when 
a cloud passes in front of the sun, in the 
evening, or on cloudy days, to keep the 
thing from "hunting" for the light. If you 
can live with those assumptions, at least 
for now, we'll proceed. 

Take a look at the block diagram shown 
in Fig. 1. There you see a light detector 
that controls how much voltage is applied 
to a motor. It is rigged so that the presence 
of light on the detector closes the circuit 
and causes the motor to run. What kind of 
a setup could that be? 

A bit of thought shows that the whole 
operation is quite similar to the action of 
one of those devices that turns a light on 
when it gets dark. The main difference is 
that we don't care about turning on a light; 
we want to run a motor. We can use a 
commercial night -light controller to do 
the job if we have it operate a relay to run 
the motor when the light is on it (rather 
than when it is in the dark). Such a setup 

AMPLIFIER 
(IF 
NEC ESSAR'() 

LIGHT 
DETECTOR 

(PNOTOTRANJScSToR 
OR 
PF10-rORESISTOR) 

FIG. 1 

POLAR. 
Ax 15 

SOLAR 
COLLECTO . 

LI G1-(1" 
DETEcTo R 

ZELA`t AND 
MOTOR 

FIG. 2 

would work but it would be difficult to 
adjust properly. 

Instead, let's use a phototransistor or a 
cadmium -sulfide photoresistor as the de- 
tector. Either one can be set up to operate 
a relay to handle the higher voltages 
current demand of a motor. 

Let's attach a motor to the collector so 
that when it runs, it turns the collector to 
the west on its polar axis. Next, attach the 
detector to the west side of the collector so 
that it is in collector's shadow when the 
entire device is pointed at the sun (see 
Fig. 2). As the sun moves west, it reaches 
a point where it shines on the detector. 
When that happens, it triggers the relay, 
which in turn causes the motor to run. 
That, of course, turns the collector. But 
when the collector turns far enough west, 
so that it's pointing directly at the sun, the 
detector is shaded, which turns off the 
motor! 

What could be simpler? Every five mi- 
nutes to an hour, depending on exactly 
where the detector is attached to the 
framework, the motor turns the collector 
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The complete library 
of replacement semi's. 

EC(ì212i 
SupSNud Prtct SUS 

Semiconductors 
Master Replacement Guide 

Entertainment Industrial Commercial 
Equipment Maintenance and Repair 

Here's the one guide that has it all-the new ECG' Master Guide. It's 545 pages, 
packed with over 3000 ECG semiconductors that replace over 200,000 industry 

numbers. And our replacements meet or exceed the specs of the original parts. 
So if it's ECG, you can count on it to fit and work. 

Reduce equipment downtime and save yourself endless hours of parts 
hunting. For everything from analog amplifiers to zener diodes, go with 

replacement semiconductors from ECG. Get your new ECG Master 
Guide and our "Counterpoints" product updates from your nearest 

If it's ECG. it fits. distributor. For his name and number, call 1-800-225-8326 toll -free 
(in Massachusetts, dial 1-617-890-6107). Or just send $3.25 for 

And it works. your ECG Master Guide to Philips ECG, Inc., Dept. RE, 
70 Empire Drive, West Seneca, NY 14224. 

PIïIipsECG 
A North American Philips Company 
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HOBBY MICROWAVE ANTENNAS 

"COMPLETE SYSTEMS" 

SOUR DAISY 
ONLY 

OUR 
LOW PROFILE 

ONLY $92.50 / 

OUR 7 
SOLID 

20 
ONLY 
$94.50 

ÍI AB 818.00 
TUNER 

A B C 822.00 
TUNER 

65 COAX 3'COAX TUNER W/SYSTEM "NOT FOR 5.T.5" 

WE REPAIR ALL MICROWAVE 517.50 

y REDIAL 
PHONE 

ONLY 
519.50 / 

CORD -FREE 
UP TO 1 MILE RANGE 

"PACER" 
MULTIPLEX 

$297.50 
TRUE TOUCH TONE 

DEALER PROGRAMS AVAILABLE 

COMPLETE BOMAN PRODLIN 
SATELLITE SYSTEM 82250.00 

1114CESi3ÄGE = 14824 CAMDEN AVE. SAN JOSE. CA. 95124 
(408)266-1511 

GO 
CIRCLE 57 ON FREE INFORMATION CARD 

TIMEX/SINCLAIR COMPUTER USERS 

We Have The Books You Need 

L; ART OF PROGRAMMING THE 1K ZX81. 
How to use the features of the ZX81 in programs 
that tit into the 1K machine. 96pp. 55.75 postpaid. ] ART OF PROGRAMMING THE 16K ZX81. 
How to use your 16K RAM pack and ZX printer to 

the full. 144 pp $6.95 postpaid. 
ART OF PROGRAMMING THE ZX SPECTRUM. 

Everything you need to know to put the ZX 

Spectrum to work for you. 144 pp. S8 postpaid. 

ELECTRONIC TECHNOLOGY TODAY, INC. 

P.O. BOX 63 

MASSAPEOUA PARK, NY 11762 

Name 

Address 

City' State 

LNumber of books ordered 

lip 

POWER LINE PROBLEMS? 

SPIKE-SPIKERSrM...The Solution! 
Minimize equipment damaging spikes and conducted RF noise 

to or from sensitive equipment. Transient surge protection 
plus low pass RFI hash filtering. All units 120V 15A. 

MINI II ;44.95 
Woll Mount 

3 -stage filter 
2 sockets 

s . -. e 

111, 

DELUXE;79.95 
Dual 5 -stage filtered 

ckts. 8 switch sockets 
main switch, fuse, light 

QUAD II $59.95 
Wall mount. Dual 3 -stage filter 

4 sockets P. light 

Kalglo Electronics Co., Inc. 
65 84 Ruch Rd., Dept. re 
Bethlehem, PA 18017 

KIN 
Order Factory Direct 

21 S-865-0006 
Out of Stole 

DEALERS INVITED 800-523-9685 
PA Res. Add 6% COD odd $3.00 + Shipping 

until it is pointing at the sun once again. 
Of course, you can put "blinders" 
around the detector as needed. 

What happens at sunset? No light 
shines on the detector so the motor stays 
off. How about clouds? The same thing- 
When a big cloud obscures the sun, the 
collector remains motionless until it 
passes. Even if the sun doesn't come out 
again until hours later, when it does, the 
motor simply cranks the collector around 
until it is pointing at it and the detector is 
in shadow again. 

Well, Mark, there you have it-a 
pretty crude control, but one that works. 
All you have to do is to turn the collector 
back toward the east in the mornings. If 
that is too much trouble, rig another de- 
tector and motor, or timer and motor, to 
do the job for you. 

You should be able to take it from 
there. 

Good ideas 
But getting back to some of your lett- 

ers, it seems there's no shortage of really 
good ideas for this column. How about a 
simple gadget to put the date and time on 
the screen of a TV set? Or how about ones 
to add "last number redial" or a display 
of the number dialed to any telephone? 
Well, gentle readers, those things can be 
done, but not with a handful of parts- 
unfortunately. And we wish we did have 
the resources to design a robot that could 
talk, see, and be programmed for various 
duties such as greeting guests and acting 
as a watchdog. 

I'm exaggerating a bit, but you get the 
idea. There are, of course, many interest- 
ing things on the "coming up" list and 
we're looking for more. For now, let's 
tackle a couple of shorties. 

To the reader who is looking for an 
"audio transmitter" to use for remote 
control of garage doors and models: be 
advised that the simplest audio transmit- 
ter is the human voice just yell in the 
direction of the receiver. In addition, you 
may want to try a whistle, a clap of the 
hands, or a plain old audio oscillator and 
amplifier. Be advised further, however, 
that the device being controlled is quite 
likely to respond to sounds over which 
you have no control. The folks who had 
the early garage -door openers that op- 
erated every time a plane flew overhead 
had it easy compared to someone whose 
audio -controlled door flew open every 
time a car passed on a busy street. 

For Ronald Cadman (CT) who is look- 
ing for a light -sequencing circuit: check 
the Hobby Corner in the March 1978 
issue of Radio -Electronics. There you'll 
find several IC circuits for building a 
sequencing or traveling light device. 
They can be cascaded for any practical 
number of lights. The lights can be 
LED's, or incandescent lamps if you use 
the proper driving relays/transistors. 

For Joe Guillette (CT) who needs help 
in identifying leads on a power transfor- 

mer: there is a color code that used to be 
used on such leads. It is an old one and is 
most often honored by being ignored; 
many manufacturers now use their own 
codes, which doesn't help us a bit. 

Just in case your transformer follows 
the code, it goes like this. First, the pri- 
mary winding is designated by black in- 
sulation. An untapped primary has two 
black leads. A tapped primary's leads are 
black and black -red (black with red 
stripes), with black -yellow for the tap. 

Each secondary winding is indicated 
by two wires of the same color. Red is the 
high -voltage winding; yellow is the low - 
voltage winding (usually 5 volts), and 
other secondaries may be green, brown, 
or slate. A yellow stripe indicates a tap 
(usually a center tap) on a winding. Thus, 
a center tap on the high -voltage winding 
is red -yellow, and others follow the same 
pattern except, of course for the low - 
voltage winding. Yellow -yellow would 
be meaningless so that insulation is 
yellow -blue. 

Again, I remind you that those codes 
are not often used these days. (I had to 
refer back to a 1956 publication to refresh 
my memory on the colors.) If the codes do 
not help, the Hobby Corner that appeared 
in the April 1979 issue of this magazine 
contained a rather extensive treatment of 
how to identify unknown power - 
transformer leads. In any case, be careful 
as you work out that problem. 

For Jim Marting (NY) who is looking 
for information on the SN76477 sound - 
generator IC: Sorry, but space does not 
permit going into the details of that 
fascinating device at this time. Take a 
look at the Hobby Corner columns that 
appeared in the February and April 1982 
issues of Radio -Electronics. You should 
be able to get a good start with the in- 
formation there. 

Before leaving the subject of old Hob- 
by Corner columns, let me give a quick 
response to those of you who have asked 
how to get started in this hobby electron- 
ics field. In a nutshell, do some ex- 
perimenting with circuits you find in 
magazines and books; read the articles 
carefully and you'll understand a bit more 
with each one; it's also a good idea to get 
hold of a few basic books and study them 
carefully. R -E 

"You said this computer would pay for 
itself so collect from it!" 

90 CIRCLE 46 ON FREE INFORMATION CARD 
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SWD-1 VIDEO CONVERTER 
FOR CABLE TV 

The SWD-1 Video Converter is uti- 
lized on cable TV systems to re- 

move the KHz's signal from a 

distorted video (channel 3 in/ 
out) and also pass thru the 
normal undistorted/detected 

audio signal. Rocker switch 
selects operating mode to remove KHi s 

distortion from the video or pass all other chan- 
nels normally. Simple to assemble -less than 30 

minutes. Pre -tuned. Input/output Channel 3. Impedance 
75 ohms. 117VAC. 

SWD-1 Video Converter Kit $69.95 

0-35dB VARIABLE GAIN 

RF AMPLIFIER 
USES TWO REVOLUTIONARY 

NEW HYBRID 
BROADBAND AMPLIFIER ICs 

Works on all RF Signals from 40-900MHz 
EXCELLENT FOR USE WITH: 

All Antenna Systems 
Voice Communications 

AMPLIFIER MAW Systems 
CCTV Systems 
Video RF Line Amplifiers 
Frequency Counters 
Oscilloscopes 
FM Broadcasts 

COAX 
FEED 

POWER 
SUPPLY 

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. I/O impedance is 75 ohms. 
Power Supply is separate coax feed system which allows 
amplifier to be located anywhere in cable run. Power Supply 
has knob to control varible gain, LED power on indicator and 
on/off switch. 
ALL-2VG Wired and Tested $49.95 

Our New STVA 14.5dB GAIN, 14 ELEMENT 

CORNER REFLECTOR YAGI ANTENNA 

Oa STVA-3 Vegi Antenna, 14.511 Gain, Selectable 75 «300 ohm 

Charnel B0-80 $19.99 

STVA-4 Yogi Antenna, 14.5® Gan, Selectable 75 e 300 ohm \!V Channel 44-52 $19.95 

RG -59/U 75 dmLowloseCoasCable... 8.12p/ft. F-59 Coax Connector... S .35 ea. 

MT -I Special UHF 75-300 ehm Matching Transformer 51.45 ea. 

AMATEUR - ETV 32 ELEMENT 

%))11elezeztz-ztte-U-11V-3°I20,T,iYAGI 
ANTENNA.1.9-2.5 GHz 38W Long 

23dß Avenge Gein Commercial Grads 

Die Cast Waterproof Housing with 4t/a" s 2t " 

Area for Electronics 

Includes P.C. Probe, F-61 Connector and Mounting Hardware 

MAE -2 32 Element YAGI Antenna $23.95 

Kato Sons' Regulated Varible DC Power Supply 
For use with KSDC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled 

with Attractive Cabinet TV/Convener Mode Switch, Frequency Control and 

LED Indicator. 

Model KSPS-1A Assembled Power Supply $23.95 

SPECIAL 
PACKAGE 

OFFER 

ORDER ALL THREE ITEMS 
MAE -2, KSDC-KIT and $¡495 
KSPS-1A for Only I 

Regular price it ordered separately 582 85 - CO -AX CABLES ARE NOT INCLUDED - 

Switch to Bambi"! 
Electronically 

Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Pay TV Decoders, Cable TV, Video 
Discs, Video Games, Closed C 
TV, Antennae and Microco 

The Bambi Electronic Video Switch is an electronic comput- 
erized switching network with memory which can accept up 
to six different sources of video signals and provide the flexi- 
bility cf directing the inputs to any or all of the three outputs. 

Now you can eliminate ... the drudgery of disconnecting and 
reconnecting your video equipment each time you use it ..- 

the tangled mess of cables which are impossible to trace 
out ... not being able to use more than one function 
at a time. 

Bambi lets you enjoy using your video equipment the 
way it should be ... electronically and on line at the 
push of a button, 

Model BEVS-1 Completely Wired and 
Assembled. Includes comprehensive Instruc- 
tion/Operation Manual and Decal Set for 
customizing your Video Switch installation. 

Barters front panel was designed with the 
user in mind. Computer styled construction, 
with soft -touch keyboard (rated for over 10 
million operations), arranged in matrix form 
allows easy input/output selection without 
refering to charts. Functions selected through 
the keyboard are immediately displayed on 
the 18 LED status indicators. 

Assembly 
Tima 
Approximately 
5 Minutes. 

Umbra Specifications: 

0- .. ,., . ® fl fl 

. 

.. . . , 

MODULATOR 
Not a Game Type Modulator 

- 
The MPS -1 Kit converts Video/Audio 

signals to a crystal controlled RF 

output for TV Channels 3 and 4. 
The MPS -1 Modulator's adjust- 

able inputs are designed to match 
all TV Cameras and VCRs and features a, 

voltage regulated power supply, power switch 
and LED indicator. No Tuning Required. Operates 
on 117VAC. Ideal for use with our new Debbie 
CCTV -1 and revised Bambi BEVS-1 S. 

MPS -1 Modulator Kit $39.95 

SEE PACKAGE OFFER BELOW FOR ANTENNA, 

DOWN CONVERTER, POWER SUPPLY, & RF AMP. 

Kato Sons' Down Converter Kit *1.9 2.5GHz* 
Designed for Simple Simon by former Japanese CO Amateur Magazine's UHF 

Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum 

gain. Circuit board fns inside MAE -2 antenna housing. Requires mechanical 

assembly only. All electronics are pre -soldered and pre -tested. Usable up to 

approximately 15 miles 

Model KSDC-KIT 1.9 - 2.5GHz Down Converter Kit $34.95 

Kato Sons' RF Amplifier *22dB Gain* 
High quality 2 stage low noise RF Amplifier for 1.9 to 2.5GHz. Unit requires aprox- 

imately 10 minutes assembly. Fits in same housing with down converter. Covers 

distances of up to 30 miles. 

Model KSRF-2 RF Amplifier $23.95 

SPECIAL 
PACKAGE 

OFFER 

PVVDPAST 

FOR DETAILSADS SEE SPECIAL 
V V OUR 

ORDER ALL FOUR ITEMS 
MAE -2, KSDC-KIT, KSPS-1A $9495 
and KSRF-2 for Only 

Regular pnee it ordered separately 5108 80 - MAX CABLES ARE NOT INCLUDED - 

{ FREE 
Bambi 
Poster 

with 
any 

purchase 

Input/Output Impedance 75 ohm 

Signal Loss 3d5 ±1 dB 
Noise 4dB ±1 dB 

Input Return Loss 12dB min 

Isolation 66dB m.,, 

Power Rep. 117VAC 60 Hz. Inv 
Dimensions 10`/.Ws635ox3:.H 
Weight 4'/: lbs 

Check the quality of Bambi against that of 
much higher priced competition. All solid 
state electronic switching provides low atten- 
uation (3dB). wide frequency response (40- 
890 MHz), and excellent isolation between 
signal sources (each I/O section individually 
sheilded for 55dB min. isolation). 

BE SECURE WITH BAMBI! 
Bambi Now Provides Home/Industrial 

Security With The New ... 

Automatic Sequential Scanning BEVS-1 S 

That's right! In addition to Bambi's regular features listed 
above, we have added Autoscanning with a controlled 1-10 
second Varible Delay for up to six input security cameras. 
The BEVS-1 S allows simultaneous recording on a VCR while observing activity 
on the monitor. Manual lock -on of any one of six inputs can be accomplished at 

any time. The BEVS-1 S coupled with our new Debbie CCTV -1 listed below 
makes an excellent security system for your Home or Business. 

BEVS-1 S Sequential Scanning Electronic Video Switch... $199.95 

WRITE FOR OUR CATALOG OF 

ADDITIONAL CCTV ACCESSORIES 

SIMPLE SIMON ELECTRONIC KITS, TM Inc. 
3871 S. Valley View, Suite 12, Dept. R, Las Vegas, NV 89103 

NEED Bna Mete or AN lhaP 
In Nevada Call: 702-871-2892 

WRITE FOR 
NT 

0utspdeQUANTlNevadaTY UCasl:1-800-782 3716 

Available by Mail Order Only 
Send Check° or Money Order. Minimum 
Order: $16.95. Add 10% Shipping and 
Handling on orders under $40.00. For 
orders over $40.00, add 5%, Minimum 
Shipping and Handling $2.00. Cat. $1.00 - VISA and Mastercard Acceptable - 
'Check orders will be held 30 days before shipping. 

You Should Have Debbie's1M Quality! 

Debbie 
CCTV -1 
CLOSED 
CIRCUIT 
TELEVISION 
CAMERA 

Excellent For Use In Home or Business Security 
Systems, Monitoring Production Lines, Childrens 
Play Areas, Etc. 
Features: 

2/3" Electrostatic Focusing Vidicon Tube 

EIA 525 Line, 60 Fields Per Sec. Scanning System 

600 Line at Center Horizontal Resolution 

1 Footcandle Minimum Illumination 

10,000 to 1 Automatic Light Control Range 

1.0Vpp Composite, Negative Sync, 75 Ohm Video Output 

40dB Signal to Noise Ratio 

Standard "C" Lens Mount 
110V ±10%, 50-60Hz. 9 Watts 

Debbie CCTV -1 Requires C -Mount Lens $159.95 
16mm, F1.6 Hi -Resolution Lens w/Cap 19.95 

Mounting Bracket Flexible, Locking, 360° Gooseneck for use in 
ceiling or wall mounting 12.95 

NOTE' When using the Debbie CCTV -1 with Bambi BEVS-1 S. an OF Mod.ilator such 

as our Model MPS -1 is required. 

MODEL IC -1 INFRARED CONVERTER 
Adapts to any video camera. Reduces energy costs for night view- 
ing by 60%. Video tape in the dark without being detected. 
Excellent for Factory Grounds Security Home Surveillance. 

Write for Details. 
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THE DRAWING BOARD 
Making fixed -output regulators adjustable 

ROBERT GROSSBLATT 

WE ENDED OUR DISCUSSION OF VOLTAGE 
regulators last month looking for the an- 
swer to an intriguing problem. We were 
trying to figure out why diode D I (see 
Fig. 1) does not conduct even though it 
seems that current is flowing in the right 
direction. I'm sure that most of you 
figured out why D1 doesn't shunt any 
current when the regulator is operating 
normally, but let me give you the answer 
anyway. In normal operation, D1 doesn't 
conduct because it can't conduct. 
Remember that the regulator's input volt- 
age is always greater than its output volt- 
age. Regulation is like anything else in 
life-you don't get something for noth- 
ing. With the 78xx series of regulators the 
input has to be at least 2 volts higher than 
the output-if you want everything to 
work the way it's supposed to. Therefore, 
the potential at DI's cathode will be at 
least 2 volts higher than at its anode. 
Since that reverse -biases the diode, there 
won't be any current flow. 

When things do blow up, D1 has to be 
hefty enough to handle the discharge cur- 
rent from C4, and it has to start working 
quickly enough to get rid of the current 
before the regulator is damaged. That's 
why our choice for D1 has to be a fast - 
acting silicon diode that is capable of han- 
dling the surge current without being de- 
stroyed. Depending on the parameters of 
the circuit, any member of the 1 N400x 
family of diodes is a good choice. 

Our regulator circuit so far is fine-if 
all you need is a fixed standard -voltage 
and not much in the way of current. But 
suppose some circuit that you're building 
requires an oddball voltage, and you're 
sure that the current requirements are go- 
ing to be rather large. Obviously we have 
to take our regulator a bit farther. 

Raising the output voltage 
There are two ways that we can raise 

the output voltage-let's call them the 
easy way and the hard way. Figure 1 

shows the easy way. Resistors R 1 and R2 
form a voltage divider across the reg- 
ulated output -voltage. As we move the 
wiper of R2 toward ground, we change 
the ground reference of the regulator and 
trick it into putting out a higher regulated - 
voltage. I won't bother you with all the 
grisly details of the math, but the formula 
is: Vrcg = 5 + (5/(R-1) + Ist,)R2 where 
I,I, is the standby current used by the reg- 
ulator. (For a 7805 with no load at its 
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output, Ist, is usually about 8 mA.) 
Obviously that figure will change as the 
circuit is put under load. The formula 
shows us exactly what we're doing- 
we're adding the voltage generated across 
the voltage divider to the normal output of 
the regulator. That approach to an adjust- 
able regulator is okay for small currents, 
but it leaves a lot to be desired when we're 
looking for substantial amounts of current 
and real flexibility. As you can see from 
the formula, the lowest voltage we can get 
with that arrangement is the basic voltage 

of the regulator. Not only that, but we're 
seriously interfering with the stability of 
the output voltage. 

The reason for the instability is that the 
regulator can only handle a fixed amount 
of power. Now, since we all know that 
power is the product of the voltage and the 
current, the more voltage we get, the less 
current we can safely draw from the reg- 
ulator. As the voltage at the IC's internal 
pass transistor increases, the internal pro- 
tection of the IC automatically reduces 
the short-circuit trip -point. Not only that, 
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This talking phone TELLS you in clear English what numbers you're dialing. 

We'll Try to Describe Everything 
This Space -Age Phone Does In One Page 

of Small Type. It Won't Be Easy. 

Each key has a separate Junction. Each one talks to you, 
want it to. What a conversation piece The Everything Phone is! 

The Everything Phone is a handsome, contemporary ivory phone with a standard modular plug, ready to go. 

It's as though someone said- 
"Let's think of everything any telephone 

can do, and combine them into one fantastic 
instrument." 

Someone did say that. This is it. 
We call it THE EVERYTHING PHONE be- 

cause it does everything. It advances the 
science of phone communications by ten 
years, even in this age of wild changes and 
improvements. 

For example- 
This Phone Actually TALKS To You 

The Everything Phone speaks to you in a 
warm, gentle voice. It never tells you wrong. 

Touch the "Voice" switch and when you 
push a button, the phone tells you the num- 
ber you've pushed. If you're working in dim 
light, you won't dial a wrong number, be- 
cause your friendly phone voice repeats 
each digit immediately, as you dial it. 

If you press the "Prefix" key, the "Clear" 
key, the Direct Memory Keys, or any of the 
other special function keys (more about 
these later), your Phone Voice tells you what 
you've pushed. If you get tired of company, 
you can shut off the voice; but it's like hav- 
ing a friend right inside your phone. 

A Complete Phone Answering System 
This feature takes some explaining. In the 

bank of keys to the right of the dial pad are 
three marked M l , M2, and M3. M1 and M2 
will tell a caller, when you're out, either when 
to call back or another number where you 
can be reached. 

What about M3? 
M3 makes any cassette recorder an 

answering device. Using the connector (sup- 
plied), your recorder can take messages up 
to the total length of any tape cassette. The 
Everything Phone turns the recorder on and 
off automatically when a call comes in. 

So-you have your choice of 1) a message, 
in the phone's own voice, to call back at 
whatever hour you designate; 2) a message 
that you're out and can be reached at what- 
ever number you designate; 3) an invitation 
to leave a message after the tone, with a capac- 
ity as long as the cassette-an hour or more. 

Memory Keys Galore for Automatic Dialing 
At the left of the numeric keypad are ten 

Direct Memory Keys. The key at the upper 
left is for MCI, Sprint, or other computer - 
code dialings. It holds the access number 
and your personal code number. 

The other nine let you dial stored num- 
bers, including long distance numbers, by 
pressing one key. You can inset a tab show- 
ing whose number is stored. 

But you ain't see nothin' yet! 
You actually can store up to 50 numbers 

of 20 digits each, using a two -number code. 
Example: if you already have 30 numbers in 
memory and you want to store 1-305- 
473-2044, punch in that number, use the 
"Store" key and "31", and you'll be able to 
dial that number in the future just by press- 
ing"31". 

Quality Speaker -Phone 
Of Course The Everything Phone has one- 

way speaker -phone capability. Of course it's 
high quality sound. 

Just press the "Speaker" button and you 
have a hands -free phone. A volume control 
gives you just the right amount of amplifi- 
cation. 

Music on Hold; "Mute" Switch 
You can put a caller on hold just by pressing 

the "Hold" key. What a pleasant surprise! t 

Instead of dead sound, the person on hold 
hears a cheerful melody. (You'll hear it too, 
so you won't forget he's on hold.) 

You have a "Mute" privacy button, and it 
couldn't be more convenient-it's right in 
the center of the modern hand -phone. Press 
that button, and although the other party 
won't be able to hear you, you'll still be able 
to hear him or her. Release the button and 
communications are normal again. (No tell- 
tale "click" when you press the Mute button.) 

Here's a List of Other Built-in Benefits 
Your Everything Phone is an electronic 

butler. It has- 
-Automatic redial. Press this key and your 
phone will redial the last number you called 
either once (if the phone is off the cradle) or 
four times (if the phone is in the cradle). 

- Pulse/Tone selector switch. In areas 
with rotary dialing only, slide the switch to 
"P". In areas with touch-tone, slide it to "T" - Ringer off switch. You can turn off the 
pleasant "chirper" lit isn't a bell) when you 
don't want to be disturbed. A separate ringer 
I.e.d. light will alert you, if you're interested. - Access pause key. For Sprint, MCI, 
and other code numbers, the Pause button 
gives you the proper gap between the original 
dialing and the time the system takes to 
answer with a tone. The Pause has other 
uses, too, but we just can't list all of them 
here. - Secretarial aids. Open a little door and 
you have a memo pad to jot notes. For the 
numbers stored in automatic dialing memory, 
slide out the Directory Card, concealed under 
the phone unit. - Battery backup. Two tiny, easily re- 
placeable batteries keep your memory intact. 
A power failure, even one that lasts for 
months, won't wipe out what's stored in 
the memory. 

Anything Else? 
Probably. We ourselves haven't figured 

out all the phone assistance The Everything 
Phone can give you. But we do know this: 

No other phone ever made has all the 
benefits and comforts this one has for you. 

CAN YOU BELIEVE IT? 
THE EVERYTHING PHONE 

IS YOURS FOR JUST 
$199.95 

two for only $189.95 each 
(+ $4.50 shipping each) 

Order your EVERYTHING PHONE 
by lifting your old-fashioned phone 

and calling toll -free: 

1-800-824-7888 
Ask for Operator 551. 

(In California: 1-800-852-7777) 
Have your VISA or MasterCard handy. 

Phones are manned seven days a week, 
24 hours a day. 

We Absolutely Guarantee! 
The Everything Phone is a lot of fun, and it's 
the darnedest electronic instrument you 
ever owned. But if at any time during the 
first full month you own it you decide not 
to keep it, send it back and we'll refund 
every cent you paid. 

1 11 111111 11 e s e AA1111h 11111111111111 
Send check or money order, or charge card 
information ($199.95 + $4.50 shipping- 
Total, $204.45) to New Horizons, or call the 
toll -free number above. 

The Everything Phone 
is another electronic marvel from 

NEW HORIZONS 
Dept. RE -6 ,1 Penn Plaza, Suite 100 

New York, N.Y. 10119 
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THE 
PROTECTOR 

G000' 
TOTAL PROTECTION FOR YOUR 

SENSITIVE ELECTRONIC EQUIPMENT. 
Something that you can't even see may be slowly 
but surely killing your expensive electronic equip- 
ment. It's transient voltage, and it can be fatal to 
computers, medical equipment, electronic games, 
videotape recorders, electronic test equipment, 
electronic cash registers-almost any of today's 
sophisticated solid state equipment. 

THE TRANSIENT VOLTAGE PROBLEM. 
Most of this modern electronic equipment uses 
LSI and MOS semiconductor devices which are 
extremely sensitive to voltage transient surges or 
"glitches." In fact, a large percentage of equip- 
ment failures can be directly linked to the damag- 
ing effects of over -voltage line transients to 
unprotected, highly fragile components. 

THE PROTECTOR 6000'" SOLUTION. 
Not to be confused with other transient voltage 
protection units available today, THE PROTECTOR 

6000 uses state-of-the-art solid state components 
and exclusive circuitry to provide you with com- 
plete and total protection from transient voltage 
surges of up to 6,000 volts. THE PROTECTOR 
6000 uses silicon PN junction devices- proven 
to provide the fastest response to surges! They 
have a statistical life expectancy of over 20 years. 
THE PROTECTOR 6000 has a maximum clamping 
voltage of only 335 volts, well below the voltage 
rating of other transient protection devices which 
commonly use much less effective MOV's or gas 
discharge tubes. It also provides full protection 
from electro -magnetic and radio frequency inter- 
ference. The unit operates in both common and 
differential modes, and is outfitted with a circuit 
breaker to guard against severe current overloads 
over 15 amps. 

Why take chances with your expensive electronic 
equipment? For full details contact your local 
NTE distributor or write: 

NEW -TONE ELECTRONICS, INC. 
44 Farrand St., Bloomfield, NJ 07003 

THE PEOPLE WHO BRING YOU THE TCG 
LINE OF SEMICONDUCTORS. 
©1983 New -Tone Electronics, Inc. 

but if you use that circuit and the current 
drawn from it comes close to the trip 
point, RI and R2 will start to get warm 
and change value. And, changing those 
values will also change the output volt- 
age. Fortunately the IC is protected and 
thermal runaway isn't possible, as it is 
with transistors. Even so, it's annoying, 
to say the least, to have your power sup- 
ply drop out every time you put a mod- 
erate demand on it. 

A better, but slightly more com- 
plicated, way to make an adjustable sup- 
ply from a fixed regulator is shown in Fig. 
2. I've left out the capacitors to make the 
drawing clearer and cleaner. If you com- 
pare this circuit with the one shown in 
Fig. 1, you'll see that an op -amp has 
replaced the potentiometer. Since some 
of the newer op -amps have input im- 
pedances as high as a trillion ohms, it's 
pretty safe to say that the output of the 
regulator won't be loaded down as it was 
in the first circuit. The op -amp is set up as 
a voltage follower, which means that it's 
nothing more than a buffer-a non - 
inverting amplifier that's used to isolate 
one part of a circuit from another. 

As we move the wiper of R2 away from 
ground, an increasingly greater voltage is 
present at the ground terminal of the reg- 
ulator. That raises its ground reference 
and tricks it into putting out a higher volt- 
age. The drawback is that the minimum 

Vital protection 
for PC Boards 

Be safe. Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing tools. 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models, SS con- 
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment-or write us today. 

Enterprise Development Corp. 
5127 East 65th Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 

output voltage is still going to be the stan- 
dard output of the regulator, in this case 
five volts, plus the voltage drop across 
RI, which is about two volts. On the other 
hand, we can get the regulator to put out 
as much as 20 volts without worrying 
about limiting the current -handling 
capability of the IC, or degrading the volt- 
age regulation when the numbers start to 
get large. This adjustment range of 15 

volts or so is just about the most you can 
hope to safely get out of a fixed regulator 
like those in the 78xx series. You can 
move the entire output range slightly by 
changing the value of R1, but trying to 
extend the range too far will cause you to 
run the risk of doing severe damage to the 
IC. After all, remember that it was de- 
signed to be a fixed regulator. 

Lower output voltages 
There is a way to change the range of 

the (fixed) adjustable regulator so that we 
can drop its output voltage much closer to 
ground. The way to do that is to allow the 
op -amp to swing its output below ground. 
Figure 3 shows how that can be done. By 
using a center -tapped transformer we can 
reference the ground terminal of the reg- 
ulator and the -V input of the op -amp to 
a level below system ground. Then, the 
regulator will reference its output voltage 
to a point below ground. We have to be 
careful when we set that sort of thing up 
however, because the regulator's internal 
pass transistor was designed to source 
current, not to sink it. If the output level 
of the regulator gets below ground we're 
going to have the same problem we had 
last month and the same thing will 
result-one french -fried regulator. 

Another alternative is to build a small 
circuit that generates a true negative sup- 
ply from the positive system -voltage. We 
don't need a lot of current since the op - 
amp draws next to nothing and the regula- 
tor is only using the negative voltage as a 
reference point. 

You can always use a different regula- 
tor, such as the LM317, which was de- 
signed to go as low as 1.25 volts and up to 
more than 35 volts. Your regulator - 
circuit design will be easier, but you 
won't learn anything. Besides, there's a 
certain amount of perverse pleasure that 
comes from making an IC do something it 
wasn't expected to do in the first place. 

One other thing you should remember 
is that there's always at least a two -volt 
drop across the regulator. If you're plan- 
ning on designing a power supply that can 
put out 20 volts, make sure that you have 
at least 22 volts available at the input to 
the regulator. The same goes for the 
amount of current you can draw-you 
can't get out of the regulator what the 
transformer and rectifier can't put in. 

When we continue next month we'll 
increase the current -handling capability 
of our circuit and add additional circuitry 
to make it short-circuit proof. R -E 
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No wonder they call it the SUPERFONE! 

At Last -a Cordless Phone 
with TWICE the Range, Sound 
Fidelity to Rival Phones with 
Cords, and a Privacy Code 
System-All This in a Phone 
Less Than an Inch Thick! 
The Super Fone is less than 1" thick. The base unit has a built-in speaker phone, 

a fully independent intercom and is 110 volt -220 volt switchable. 

Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

1. The range is limited to 600 to 700 
feet. 

2. Some of them sound as though 
you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more. Never again. 

Range: 1500 Feet OR MORE! 
The SuperFone 650 uses state-of- 

the-art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb - and it stays superb, 1500 feet or 
more from the base station. That's more 
than twice the distance of standard 
cordless phones. 

Only SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

No other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your carrier - 
wave. 

Enormous Range 
We say the SuperFone 650 has a 

range of 1500 feet. 
Notice we didn't say "up to" or "as far 

as" 1500 feet. There's no hedging, 
because this seems to be the minimum, 
not the maximum range. 

Users report 1800 and 2000 feet. 
That's nearly half a mile. SuperFone 650 is 
a radiophone, not a toy, and that's why its 
signal doesn't break up or start hissing or 
crackling when you get half a block away. 

You can tell when you heft it. It's a 
Little Giant. You can feel the power inside. 
What a marvel of electronic engineering it 
is! And it's tough, too. It fits into your shirt 
pocket, and you can bounce it around all 
day without damaging it. 

Speakerphone, Intercom - 
Everything! 

SuperFone 650 is The Everything 
Phone. Anything any phone can do, it can 
do. 

First, the base station is a speaker 
phone. Touch a button and you can have 
a hands -free conference conversation in 
the room in which the base station sits. 

Next, it's an intercom. You can page 
the handset from the base unit and have a 
private conversation. You have a true 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, yoù have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume 
control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 

30 -Second Installation 
Plug your SuperFone 650 into any 

wall AC outlet. Push its standard modular 
terminal into the telephone plug. You're in 
business. 

Every component is heavy-duty, 
from the built-in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95. If you want the SuperAntenna 
with it, giving you a range of a mile - or 
even more - you can have both for 
$319.95. (Or you can get the Super - 
Antenna alone for $79.95.) 

We Absolutely Guarantee! 
Use the SuperFone 650 (or any 

electronic instrument you acquire from 
us) for up to 30 days. If for any reason you 
decide not to keep it, return it for a 100% 
refund. 

The SuperFone 650 - $249.95 
The SuperAntenna - $79.95 
BOTH Phone and Antenna - $319.95 
Adapter for Multi -Line phone - $39.95 

Add $4.50 per total order for shipping. 

New! 
MULTILINE ADAPTER 

FOR BUSINESS PHONES 

If you have several lines, you can 
plug them into your SuperFone with this 
single adapter. 

The adapter costs $39.95. Nothing 
else is required to attach multi -line 
phones to one SuperFone 650. 

TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 

The SuperAntenna will give your 
cordless phone, regardless of make or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 

For instant service, if you have a VISA 
or MasterCard, call toll -free 24 hours 

a day, seven days a week: 

1-800-824-7888 
Ask for Operator 551. 

(in California: 1-800-852-7777) 

The SuperFone 650, SuperAntenna, and 
Multi -Line Adapter are more electronic 

marvels from 

NEW HORIZONS 
Dept.RE-6, 1 Penn Plaza, Suite 100 

New York, NY 10119 
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NEW IDEAS 

Frequency -boundary detector 

I'M SURE THAT EVERY ELECTRONICS EX- 

perimenter or hobbyist, at one time or 
another, has needed a device that would 
indicate whether or not a signal was with- 
in a certain frequency range-I know I 

did when I was working with a switch - 
mode power supply. I got what I needed 
by building the frequency -boundary de- 
tector whose circuit is shown in Fig. 1. 

(The IC's supply and ground connections 
are shown in Fig. 2.) 

of the flip-flops. The Q output of that 
flip-flop (ICI -a) is cross -coupled to its 
data input so that it acts like a divide -by - 
two counter. (See the timing diagram in 
Fig. 3.) The trailing edge of the Q out- 
put is used to trigger the one -shots formed 
by IC2. 

The upper- and lower -frequency 
boundaries are determined by the two sec- 
tions of IC2-the dual precision monost- 
able multivibrator-and their external 
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The circuit can be used (with LED's or 
other indicators) to tell you whether or not 
an input signal is within a certain frequen- 
cy range. Because you may be hard- 
pressed to come up with applications for 
the circuit, I should point out that voltage - 
to -frequency converters can be used to 
make the number of applications almost 
limitless. 

The device itself is rather easy to build. 
It consists of three IC's-a dual monost- 
able multivibrator and two dual D -type 
flip flops. The signal whose frequency is 
in question is fed to the clock input of one 

-Fo 
6ROUNJí 

ñ 
,RpuuD 

i 
6ROUND 

f2 
11 

6ltOUNDJ 

fo «I 
6ROUND 

-fo 7{2. 
6ROUMo 

TRIGGER LATCH TRIGGER 

I 

FIG. 3 

resistor -capacitor networks. The upper - 
frequency boundary (fl) is set by the out- 
put of IC2-a, and the lower -frequency 
boundary (f2) is set by the output of IC2- 
b. The relationship that describes the per- 
iods of the outputs of IC2 is: T = 1/2RC, 

where T is measured in seconds, R in 
ohms, and C in farads. However, because 
IC 1-a is used as a divide -by -two counter, 
the formula used to determine the period 
of the upper- and lower -frequency 
boundaries becomes: T = RC. 

The frequency of the input to the circuit 
can be anywhere from DC to 100 kHz. 
However, you can use the "extra" half of 
IC 1 as another divide -by -two counter and 
increase the circuit's range to 200 kHz. 
Then the period of the outputs of IC2 
would be represented by: T = 2RC. 

The states of the outputs of IC2, which 
determine the upper- and lower - 
frequency boundaries, are latched by 
IC3-a and IC3-b respectively. As shown 
in the timing diagram of Fig. 3, the output 
of IC3-a (which is clocked by the output 
of IC 1-a) will be high only when the input 
frequency is less than that of the output of 
IC2-a (f1). The output of IC3-b will be 
high only when the frequency of the input 
is greater than that of the output of IC2-b 
(f2). You can use appropriate logic gates 
to give an "in -bounds" or an "out-of- 
bounds" indication. .-Jim N. Kitchen 

NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, Panavise will donate 
their model 333-The Rapid Assembly Circuit 
Board Holder, having a retail price of $39.95. It 

features an eight -position rotating adjust- 
ment, indexing at 45 -degree increments, and 
six positive lock positions in the vertical plane, 
giving you a full ten -inch height adjustment for 
comfortable working. 

I agree to the above terms, and grant 
Radio -Electronics Magazine the right to 
publish my idea and to subsequently repub- 
lish my idea in collections or compilations of 

reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 

Title of Idea 

Signature 

Print Name Date 

Street 

City State Zip 

Mail your idea along with this coupon 
to: New Ideas Radio -Electronics, 

200 Park Ave. South, 
New York, NY 10003 
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*******************************xxxx************************************************ 
2300 MHz VARIABLE DOWNCONVERTER 
******************************************************* **************************** 

MOUNTING BRACKET 
6" RG 174 COAX 

'F' CONNECTOR 35" ROD 
61/2" x 4" P.V.C. PIPE 

2 DRILLED END CAPS HARDWARE 

POWER SUPPLY 
KIT 

sises 
POWER TRANSFORMER 
COURSE TUNE POT. 
FINE TUNE POT. 
3 'F' CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 

P.C. BOARD 
RF CHOKE 
KNOB 
WIRE 
2 SWITCHES 
4 DIODES 
LM 317 REG. 

WOOD GRAIN CABINET WITH SILK 
SCREENED front and back $10.95 Extra 

BUILT POWER SUPPLY $34.95 

Complete 
Down Converter 

System 
INCLUDES 

ANTENNA KIT 
POWER SUPPLY KIT 

CONVERTER KIT 

SPECIAL $49.95 

QUANTITY 
DISCOUNTS 

Any Price in Adv. 
10 pcs. 

25 pcs. 
50 pcs 

:00 pcs. 
1000 pcs. 

12% off 
18% off 
25% off 
30% off 
35% off 

No Mixing for 
Quantity Discount 

ANTENNA KIT PARTS CONVERTER 
` KIT 32 WASHERS 

Lç 
1 

31 SPACERS $695 

{ 

Converter P.C. Board 
Plated through holes 
for stability $4.95 

Power Supply 
P.C. Board 2.95 

MRF 901 2.00 
NE02135 4.95 
2835 Diodes .95 
.001 Chip 
Caps. 10/ 3.95 

Choke Set of 4 1.95 
LM 317 Regulator 1.25 
'F' Connectors 
Chassis .. .50 

Wall Transformer 
12 VAC 700 MA 4.95 

'U' Bolt 95 
BALUN 
75 to 300 ohm 1.95 

BALUN 
for rabbit ears 2.95 

*RG 59/U COAX 
WITH CONNECTORS 

FACTORY MADE 
100 Ft. $17.50 

50 Ft. 9.50 
25 Ft. 5.75 

3 Ft. 2.50 

P.C. BOARD PRE -DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC- 
TURE. 2137Ñ TTRRNS 

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 ATTACHED. 

$24.95 

We will tune conver- 
ter board for $12.50 

trouble shoot 
add 7.50 

trouble shoot 
power supply..$12.50 

plus any parts needed. 

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 Sufficient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 

ELECTROflIC 
RRIflBOW 

SATELLITE TELEVISION RECEIVER 
KITS 

j2ainbow inakas 

tor -at -Ma -line 
otc(aóla acai vat a 

The Electronic Rainbow Receiver consists of a receiver 
with an external down -converter that mounts at the 
antenna, feeds the voltage to the LNA through the coax 
cable. The 4GHz signal is down converted to 70 MHz 
and is fed through the RG59/U coax to the receiver. 

RECEIVER FEATURES 
Built in RF modulator Detent 
Tuning -3.7 to 4.2 GHz Variable 
Audio -5.5 -o 7.5 MHz Invert Video 

Channel Scan Voltage monitor- 
ing Meter output Remote Tuning 
SPECIFICATIONS: 
Single Coiversion Image Rejection 
Downconverter Threshold 8 db 
CNR IF Bandwidth 24MHz Out- 
put IV ALdio and Video IF Fre- 
quency 7CMHz Video Bandwidth 
4.5MHz Size 31/2"Hx81/2"Dx111/4"W 

# ih about 
ratan teed 

to play 

Rainbow Kits are suppliéd with simple step by step in- 
structions. All the circuits that you need expensive test 
equipment to do are pre wired and tested. All printed 
circuit boards have the outline of each part printed on 
them. 

Complete Satellite TV Receiver 
KIT #1 - Contains: 

Mainboard Tuning Board Down - 
converter Board Modulator Board 
All parts needed to complete receiver 
Down Converter built in case. 

Cabinet, attractive black brushed ano- 
dized metal with silk screened front 
and back for a professional look 
70 MH2 Filter is pre -wired and tested. 

Manuaete 
instruction 

$395l..00 
We will accept telephone orders for Visa & Mastercard 

Nc C.O.D. Orders 

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

6254 La Pas Trail 
Indianapolis, Indiana 46268 

KIT #2 - Board Kit Contains: 
Main Board Tuning Board Down - 
converter board Modulator Board 
Parts List, assembly and alignment 
manual 
4GHz local oscillator and 70MHz filter 
is pre -wired and tested. $129.00 { 

Instruction manual. Contains printed 
circuit board layouts, parts placement, 
and alignment instructions. $25.00 

ELECTROflIC 
RRIflBOW . 
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SERVICE CLINIC 
Countdown circuits 
JACK DARR, SERVICE EDITOR 

IN THE EARLY DAYS OF THE SPACE PRO - 

gram we all became familiar with the term 
"countdown." In late -model TV sets, 
however, that term has taken on a whole 
new meaning-there is refers to a type 
of timing circuit. Frankly, I don't have a 
whole lot of data on those circuits, but 
I've run into them on several occasions. 
So, this seems as good a time as any to 
take a look at how they work, and to get 
some idea of what to check if you come 
across any problems with them. 

Sets with countdown circuits have no 
vertical or horizontal oscillators; they 
have no hold controls, either. To generate 
the horizontal sweep, they feed the 
composite -sync signal into an IC. (A sim- 
plified block diagram of one is shown in 
Fig. 1.) There, the vertical sync is 
tripped off and the horizontal sync is fed 

to an amplifier stage; that stage shapes the 
signal and boosts it so that it is capable of 
driving the horizontal -output stage. 

COMPOSITE 
SYNC 
IN 

HORIZONTAL 11 
DRIVE 
TO 
BUFFER AMP 

HHORIZONTAL AMP 
AND SHAPER 

FREQUENCY 
DIVIDERS 

VERTICAL 
AMP 
AND 

SHAPER 

DC 
SUPPLY 

VERTICAL 
DRIVE 
TO 
BUFFER 
AMPS 

FIG. 1 

Since the horizontal -sync frequency is 
a multiple of the vertical -sync frequency, 
the vertical sync can be derived from the 
horizontal sync. That is done by first 
feeding the horizontal sync to a series of 
frequency dividers. Incidentally, that's 
where those IC's get their name. The di- 
viders are actually counters; they "count 
down" the number of pulses they receive 
and when a predetermined count is 
reached, they put out a single pulse. 
Those counters divide down the 
horizontal -sync frequency to the vertical - 
sync frequency. Once the dividers have 

done their job, the resulting signal is fed 
to the vertical amplifiers and out to the 
output stages. 

There is a distinct benefit to that 
method, and a minor drawback that will 
be mentioned later. The benefit is that the 
horizontal and vertical sweeps are per- 
fectly synchronized. They have to be, 
since they're derived from the same 
source. The same technique has been 
used for some time in color oscillators. 
Instead of there being a separate 3.58 - 
MHz oscillator, the color -burst signal 
from the TV station is passed through a 
crystal, which is used as a very sharp 
filter, and then amplified. The amplifica- 
tion makes the burst "ring" longer; it's 
then clipped, limited, and comes out as a 
nice smooth 3.58 -MHz signal. Again, it 
is always in phase with burst, since it is 
the burst. 

Troubleshooting countdown circuits 
Testing countdown circuits is fairly 

simple. The first step is to scope the input 
sync-signal-it has to be there or nothing 
will work. In one set I worked on, that 
signal was very noisy and was low in 
amplitude. The problem was traced to a 
discrete transistor sync -separator, which 
was very leaky. With a good input -sync, 
check the vertical and horizontal outputs. 
If either of those is missing, check all the 
components in the appropriate circuit. 
Also, check all the DC voltages to the IC, 
the DC supply itself, and all the voltages 
coming from the IC. If any are off, check 
the discrete circuitry outside the IC. If 
everything around the IC checks out OK, 
then the problem must lie with the IC. 
Never assume that the IC is bad until 
you've checked everything else! 

But... 
Now we come to the drawback. Sets 

using countdown circuits are particularly 
susceptible to co -channel interference, 
especially in fringe -reception areas. In 
fact, even cable reception can be affected. 
When co -channel interference occurs, 
you're actually seeing signals from two 
stations at once. The syncs mix and the 
result is the stock symptom-closely- 
spaced horizontal lines, in pairs, all up 
and down the raster. Also, the vertical - 
blanking bar will drop down a couple of 
inches, then settle down and jitter. You 
may even see the horizontal -blanking bar 
floating across the screen at times. 

What's happening is that the in- 
terference is being caused by a sync sig- 
nal, even though you may not be able to 
make out its associated picture; remem- 
ber, the sync is the strongest part of any 
TV signal. Because of that co -channel 
interference, the IC is seeing two signals; 
one of them you want, but not the other. 
There will always be a phase difference 
between them; since the interfering signal 
must travel much farther it is delayed by a 

few microseconds. The result is that the 
IC doesn't know which signal to lock on, 
so it jumps back and forth; that's the jitter. 
Oddly enough, I've never seen the hori- 
zontal sync affected. What's the cure? 
None! You just have to wait until the 
conditions that are permitting the interfer- 
ing signal to reach the set change-that 
will usually take 30 minutes or less, 
although sometimes the interference can 
go on for several hours. 

So, like all other IC's, and other com- 
ponents too for that matter, countdown - 
circuit IC's aren't hard to test and service. 
Just ask yourself: "What is the part sup- 
posed to do, and is it doing it?." Check 
the signal -in, signal -out, DC voltages, 
and all the external components, and 
you'll find the problem. If you trace it to 
the IC itself, perform the standard tests on 
that component. Follow that procedure 
and you'll find the cause of the trouble in 
short order. R -E 

SERVICE 
QUESTIONS 

CURIOUS, CURIOUS PROBLEM 
I ran across an odball problem in a Syl- 

vania W-2. I replaced the shorted 
horizontal -output transistor. I had no high 
voltage, so I checked 0400. One junction 
checked open. I replaced it with a new 
part, but it had no output, and the collector 
voltage was at B+. I reinserted the old 
"bad" transistor, and the set began to 
play! I'd like to know what's going on; I 
expect the problem to re-occur.-K.B., 
Hohenwald, IN 

This is pure crystal -ball work, but here 
goes! The collector was at Binus, which 
indicates that something was open in 
either the transistor or the printed -circuit 
board. You had no current flow at all. If 
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I 
BUY QUALITY ELECTRONIC & INDUSTRIAL 

COMPONENTS FROM THE SOURCE! 
TRANSFORMER 

9" Solid -State 
Display Module 
Accepts TTL Video 
Signals, Requires 12 VDC 
power supply. 

3995 
JOY STICK 

High quality 
assembly of 
2 Linear 5k 
pots. Rated 
at 350 VAC, IW 

750EACH 

NI/Cd BATTERY 

POWER 
PACK 

Case mounted, 
14.4V-100 mA 
hr. w/cord, 
plug and re- 
charging receptacle. 

59 Each 

CARI CONVERTER 
From UHF to 

CH 7-13 
750 

Each 

Prim 115 VAC. Sec. 
12 Volts DC at 250mA 

99 Each 

POWER SUPPLY MODULE 
WIDE RANGE INPUT 3 -TERMINAL 

SWITCHING REGULATOR 
BOSCHERT 3T12AP 

Input DC voltage +10V to 60V. 
Output DC voltage adjustment 
range 04.5V to 30V. Output 
current 0-12A. Dimensions: 5"L 

DC Series Regulator 
POWER 1B5-6 

Input DC voltage 40V, 
output DC voltage +4.5V 
to +6.5V. Input-output 
min. diff. 4.1VDC. 
Dimensions 2,4" - 2v." - 1'4"H 

1350 Each 

1595 EACH 

DC POMI' aluplu 
POWER -ONE 

HN5-9/0VP 
Input: 115/230 VAC 
47-440 Hz. Output: 
+5 VDC at 9A. Dimen- 
sions 5"W 7"L . 3'/"H. 

1995 EACH 

MUFFIN FANS 115 Vac 50/60 Hz 
IMPEDANCE PROTECTED 

HOWARD 43/4" Sq. x 11/2.'115 CFM Like New 8.95 ea. 
IMC 43/4" Sq. 1'h"115 CFM New 10.95 ea. 
ETRI 39." Sq. x 1" 21 CFM New 8.95 ea. 

1982 (1TE SYLVAMIMA 
COLOR TV PARTS 

Remote Control Amplifier 
Pre Amp 9.95/Set 

A-02-3015302-01 
A-02-3015303-01 

MECIHAMICAL 
TU TUNER 

Channels 2-83, Sylvania 
part No. 54-43617 

10.95 ea. 

CASSETTE DATA RECORDER 
Tape spd. - 114" per. second. 4 Track - 
2 Channel. Max. data transfer - 100 
BITS per second per channel. Req. 
ext. pwr. supply - 17 VCD. 2995 

PINK Ogin 
co 

CTRONICS Farmingdale,INY. 
30 Adams 

IM 11735 

516/694-4100 Toll Free 800/645-9060 

64K Applesoft Compatible 
Micro -Professor IF 

$399.95 

*{ )ptmnal 

*Optional 

Compatible: *Micro II is 98% compatible to Applesoft and 90% 
compatible to Machine Language. Most programs written for the 
Apple can be run directly or with slight modification. 
Expandable! Add a printer, game paddles, floppy disk drives, 
speech and sound synthesizer, and Firmware ROM cartridges to 
expand the Micro II to cover many applications. 
Features: 

6502 CPU 
16K BYTES of 
ROM (1214 BASIC) 
64 BYTES of RAM 
46 one -key Basic 
Commands 
Joystick Interface 
Video Monitor & 
TV Interface 
Printer Interface 
(Parallel) 

Tape Cassette Options: 
Interface Floppy Disk with 
Video Display Controller ($395.00) 
Memory Mapped Joystick Game 
Into System RAM Controller ($24,95) 
Systems Diag- Printer Interface 
nostic Tape cable and 
Instant Color software ($34.95) 
Graphics MPF-11 Printer 
Installation/Diag- ($199.95) 
nostic/Basic Green Screen 
Programming Monitor ($99.95) 
Manuals 

Demo Cartridge 
($34.95) 
Software, cassette 
($8.95) disk ($34.95), 
prices vary according 
to application 
Full size keyboard 
($39.951 

MONEY BACK GUARANTEE 
Order today and receive a FREE Full Size Keyboard for 
the Micro -Professor II" -a $39.95 value. 
For Fast Service Call 
Toll Free 
1-800-426-1044 

yerei Dept. 0 
14803 NEE 40th 

Redmond, WA 98052 

ANNOUNCING TWO 
NEW TERMINALS 

Smart Fast Graphics Matching Modem and $295 Printer 
Netronics announces a state of the art 

breakthrough in terminals, now at prices you 
can afford, you can go on-line with data -bank 
and computer phone -line services. It's all 
yours: "electronic newspapers." educational 
services. Dow -Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bal. 
letin boards ... and more every day!!! 

Netronics offers two new terminals. both 
feature a full 56 key/128 character typewriter. 
style keyboard, baud rates to 19.2 kilobaud. a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM.80. features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on -screen editing with pa a-at.a. 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more ... simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green -phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64. a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM.80 kit for just $299.95, (both available wired and tested.) 
Be on-line with the million -dollar computers and data services today ... we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-84 ... DISPLAY FORMAT: 64 or 32 characters/line by 16 lines ... 96 displayable 
ASCII characters (upper & lower case) .. 8 baud rates: 150, 300, 600, 1200, 2400, 4800 9600, 
19, 200. (switch sel.) ... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: 1V 
P/P (EIA RS -170) ... CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling 
REVERSE VIDEO ... BLINKING CURSOR ... PARITY: off, even or odd ... STOP BITS: 1, 1.5, 
2 ... DATA BITS PER CHARACTER: 5. 6, 7 or 8 ... CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell ... PRINTER OUTPUT: prints all incoming data ... 1K ON BOARD RAM 
2K ON BOARD ROM ... CRYSTAL CONTROLLED ... COMPLETE WITH POWER SUPPLY ... 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters ... ASCII ENCODED KEYBOARD: 56 key/128 characters. 
SMARTERM-80 .. DISPLAY FORMAT' 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: t10.300, 600, 1200, 2400, 
4800, 9600, 19, 200... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: 1V 
pp (EIA RS -170) ... EDITING FEATURES: insert/delete line, insert/delete character, for. 
ward/back tab ... LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION ... CURSOR POSI- 
TIONING: up. down, right, left. plus absolute cursor positioning with read back ... VISUAL 
ATTRIBUTES: underline, blink. reverse video, half intensity, & blank ... GRAPHICS: 12,000 
pixel resolution block plus line graphics ... ON -SCREEN PARITY INDICATOR ... PARITY: off, 
even or odd .. STOP BITS: 110 baud 2. all others 1 ... CHAR. OUTPUT: 7 by 11 character in 
a 9 by 12 block ... PRINTER OUTPUT . 60 OR 50 Hz VERTICAL REFRESH ... BLINKING 
BLOCK CURSOR... CRYSTAL CONTROLLED... 2K ON BOARD RAM... ASCII ENCODED 
KEYBOARD: 56 keyl128 character ... 4K ON BOARD ROM ... COMPLETE WITH POWER 
SUPPLY. 
TELEPHONE MODEM 103 0/A ... FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud 

INTERFACE: RS232/C and TTY ... CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel ... NO POWER SUPPLY RE. 
QUIRED. 
ASCII KEYBOARD ASCII -3...56 KEY/128 CHARACTER ASCII 
ENCODED . UPPER & LOWER CASE . FULLY DEBOUNCED .. 
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE .. 
REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET I ... SERIAL I/O TO 9600 BAUD .. 80 
CHARACTER COLUMN (132 COMPRESSED) ... 10" TRACTOR FEED 

UPPER/LOWER CASE ... INDUSTRY STANDARD RIBBONS ... 
4 CHARACTER SIZES 9 BY 7 DOT MATRIX . BIDIRECTIONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. Dept. 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII -3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&I 

. wired & tested $249.95 plus $3 P&I ... graphics option: add $19.95 to 
each of above 

COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII -3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&I ... wired and tested $369.95 plus $3 P&I 

FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) kit $99.95 plus $3 
PSI ... graphics option add $19.95 ... wired & tested $129.95 plus $3 P&I .. . 

graphics option add $19.95 
SMARTVID-80 VIDEO BOARD (requires +5 & +1-12V DC) ... kit $199.95 

plus $3 P&I ... wired & tested $249.95 plus $3 P&I 
DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&I 
ASCII -3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus $3 P&I .. . 

wired and tested $89.95 plus $3 P&I 
POWER SUPPLY (powers ASCII -3 keyboard & video boards) ... kit only 

$19.95 plus $2 P&l 
_, ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
tested $149.95 plus $6 P&I 

TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3 
P&I 

DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&I 
RF MODULATOR MOD RF -1 ... kit only $8.95 plus $1 P&I 
3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 

CABLE ... $14.95 ea plus $2 P&I 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 
E Personal Check E Cashier's Check/Money Order 
E VISA MasterCard (Bank No 
Acct. No. Exp. Date 

Signature 
Print Name 
Address 
City State Zip 

c z 
m 

co 
W 
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that transistor has a socket, it might be 

dirty. When taking the old one out and 
replacing it, something managed to make 
contact again. 1, too, expect the problem 
to re -occur. 

DEAD SET 
This RAC CTC-684A looked dead. 

Replacing SCR101 and SCR102 brought 
back the raster-and a loud horizontal 
squeal. I replaced MAHOO1A and 
MAL001B, but that was no help. I found 
only 15 KV instead of normal 28-31 KV. 
Could the problem be the tripler?-E.L., 
New Orleans, LA 

That's barely possible. I've seen lots 
of tripler problems, but not that one. The 
squeal, etc. are signs that the horizontal 
oscillator is off frequency. That can often 
be due to an open filter capacitor allowing 
a feedback loop to set up. Check the hot 
terminals of all the filter capacitors on a 

scope, and check the B - line feeding the 
horizontal -oscillator module. 

(Feedback: Right! Filter capacitor 
C104, on the 161 -volt line to the horizon- 
tal module was open. Thanks!) 

WORMS ON RASTER 
A while back, I wrote you about a 

Quasar WP5006KW that had funny 
"worms" down the right side of the ras- 
ter. You told me to do this and that (and I 

did), and also to try out a new 6LX6 

horizontal -output tube. That helped, but 
didn't solve the problem completely. I 
wrapped aluminum foil around the bulb 
of the new tube, and that solved the 
problem-for about an hour. Then, 
SNAP! The set went dead, and there was 
a little hole in my new 6LX68. 

Looking back at your letter, I see that 
you told me not to let the holding ring get 
too close to the tube or it might arc 
through the glass. I should have 
listened !-H.M., Largo, FL 

Guess how [found out about that prob- 
lem. The same way you did! 

BURNING RESISTOR 
I asked you about a problem in a Sharp 

2K39-the 470 -ohm resistor, R207, 
burned up. You hit it on the head; the 
output transformer, T302, was breaking 
down and shorting to ground. Thanks 
very much.-B.M., Cooper Mills, ME 

VERTICAL COLLAPSE 
The picture's OK on this Truetone 

SCJ4719A-77 for about 15 minutes, then it 
collapses to a band about three inches 
high. If I snap the set off and on, the pic- 
ture comes back again for about another 
15 minutes. I've changed the vertical - 
oscillator -drive IC and checked voltages, 
but, so far, with no success.-C.M.H., 
Raleigh, NC 

That is a typical result of an in- 

termittent electrolytic capacitor. Try 
replacing C508, the coupling capacitor 
between the vertical output stage and the 
yoke. 

(Feedback: You were awfully close! It 
was capacitor C509 (from the vertical 
output to the other end of yoke) that was 
the bad one. Thanks! 

TELL ME WHERE YOU ARE 
I got a letter recently that reminded me 

of something I've been meaning to bring 
up for some time now. When you write to 
me with questions, please don't forget to 
include your address. There are few 
things more frustrating than having an 
answer and nowhere to send it. Please be 
sure that you've written your address 
somewhere, OK? 

PROBLEMS, PROBLEMS 
This Sears 564.41701502 came in with 

an open focus dropper -resistor in the 
high -voltage rectifier assembly. It also 
had no vertical hold and the vertical 
sweep was running at 120 Hz with foldov- 
er. First thing I did was replace the high 
voltage rectifier. Then, using a scope, I 
checked the emitter of Q451 and found 
120 Hz, as well as some glitches caused 
by a bad shaping -diode, D452. Changing 
the diode got rid of the glitches, but not 
the 120 Hz. I replaced Q451 with a sub- 
stitute and that helped, but not all the 

.: 

MULTIMETERS 

NOTJUSTA FLUKE! 
Compare new Philmetric Multimeters 
for performance, accuracy and price. 
Discover the quality that's no accident, 
yet costs far less. You get Pushbutton 
and Rotary dial Models; 0.5% accuracy; 
31/2 digit readout; AC/DC; 26 Ranges; 2 
year warranty. 

And there's more! A free $5.00 fac- 
tory -direct cash bonus when you buy 
our Model 150 Pushbutton - to prove 
that Philmetric measures up as the 
"best buy" ...'Quality -Assured for 
Performance and Price. 

Send for Free Catalog & Details. 
"We Measure Up...' 

c Philmetric, 
(a Div. of Philmore Mfg. Co.) 

40 Inip Drive, Inwood, NY 11696 Tel: 516-239-6161 

Radio -Electronics BOOKSTORE 
[I Build Your Own Satellite TV Receiver .... ..... $7.00 U Radio -Electronics back issues (1981) $3 50 

L] 8 -Ball Satellite TV Antenna $5.00 (March, December 1981 not available) 

Build Your Own Robot $12.00 Write in issues desired 

TV Descrambler (January, February 1981) $3.00 
Special Projects (Winter 1980) $4.00 Video Entertainment (January 1982) $2.00 

Your Own Computer (October 1981) $3.00 Special Projects (Spring 1981) $4.00 

Radio -Electronics back issues (1983) $3.00 Special Projects #4 (Summer 1982) $4.00 

(January, February 1983 not available) Special Projects #5 (Winter 1983) $3.00 

Write in issues desired 
'i Special Projects #6 (Spring 1983) $3.00 

j Radio -Electronics back issues (1982) $3.00 Radio -Electronics Annual 1983 $2.50 

(January 1982 not available) 
Write in issues desired 

How to Make PC Boards 

All About Kits 

$2.00 

$2.00 

Modern Electrics (Vol. 1. #1 $2.25 

April 1908) 
-_. Wireless & Electrical Cyclopedia $4.95 

To order any of the items indicated above, check off the ones 

you want. Complete the order form below. include your pay- 

ment, check or money order (DO NOT SEND CASH), and mail 

to Radio -Electronics, Reprint Department, 200 Park Ave. 

South. New York, NY 10003. Please allow 4-6 weeks for 

delivery. 

Il you need a copy of an article that is in an issue we indicate is 

unavailable you can order it directly from us. We charge 50e 

per page. Indicate the issue (month & year), pages and article 

desired. Include payment in full, plus shipping and handling 

charge. 

(1918) (176 pp) 

ARTICLE 

MONTH YEAR 

PAGES 

TOTAL PAGES 

@ 500 each 

TOTAL PRICE 

MAIL TO: Radio -Electronics 
Reprint Department. 200 Park Ave. South, New York. NY 10003 

Total price of order $ 

Sales Tax (New York State Residents only) $ 

Shipping & Handling (U.S & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item 

All other ($2.00 per item, sea mail) $ 

($4.00 per item, air mail) $ 

Total Enclosed $ 

6 83 

All payments must be in U.S. funds 

Name 

Address 

City State Zip 
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PRIORITY ONE ELECTRONICS 

LAST CHANCE FOR SCOPE REBATE!! 

ORDER INFORMATION: 

611111751401 Soil Seriar 
RRUÚ51410 10 Sector 
RRULT51416 IF Secta 

ARUL152401 

RRULT52410 

RRUL75241fi 

BOX OF 10 

iel(PRECIS/ON DYNASCAN 
CORPORATION 

BKP1535 SPECIFICATIONS 
35MHz response: useable beyond 50MHz 2 mV/cm 

vertical sensitivity Signal delay line for accurate view of 
high frequency pulse leading edge Alternate trigger 
capability Automatic or manual selection of CHOP AND 
ALTERNATE dual -trace display Variable hold -off for 
accurate pulse train display Video sync separators 
standard Built-in triggering filters PDA CRT with P31 

phosphor 10:1/ref/direct probes included s Differential 
input capability 

35 MHz 
DUAL TRACE - TRIGGERED 

RRBKP1535 List Price: $950.00 

(Shipping Weight 20 lbs) 

SAVE $330.00!! 
INCLUDING REBATE 

er- , 

et° le 4m ; 

2 PROBES INCLUDED 

(Valid through 6/30/831 

DIRECT FACTORY 

CONSUMER REBATE 

CERTIFICATE INCLUDED! 

PRECISION DYNASCAN 
CORPORATION 

BKP1530 SPECIFICATIONS: 
Delayed sweep operation for sweep expansion up to 

1000V 5 mV division sensitivity selectable 2 mV to 

20MHz Variable hold -off pulse train display Single - 

sweep for nonrepetitive waveforms Built-in triggering 
filters Video sync separator standard CHOP or 

ALTERNATE display Differential input capability 11.7 
nS rise time for short duration pulses Alternate trigger 

capability Front panel x -y operation 10:1/reference/ 
direct probes included 

30 MHz 
DUAL TRACE - DELAYED SWEEP 

RRBKP1530 List Price: $875.00 

625.00 
(Shipping Weight 20 lbs.) 

SAVE $300.00!! 
INCLUDING REBATE 

51/411 FLOPPY DISKETTES' ,* T$229.00 
no0 4,4, e0711 12 RGB COLOR MONITOR 

voee' Vier 
Vi 

FEATURES: 

Includes reinforcement ring 
Write protect with tabs 
100% Surface tested 
Lifetime warranty 

SINGLE SIDED 
40 TRACKS - BOX 

0F 

te 
DOUBLE DENSITY 10 e 25.00 

2 

BOXES: $ 40.00 
10 

BOXES: $180.00 
Soft sector, 40 track 2 sided 
10 sector, 40 track, 2 sided 
16 sector, 40 track 2 sided 

2 BOXES 10 BOXES 

:1'1Z.l 

SALE! 

$35.00 $60.00 $280.00 
RRULT5I801 Soft sector, 80 track 1 side 
RRULT51810 10 sector, 80 track 1 side 
911111151816 16 sector, 80 track 1 side 

BOX OF 10 2 BOXES 10 BOXES 

$50.00 $220.00 $30.00 
BRULT52ROi 

BRU1152810 

RRULT528I6 

BOX OF 10 

Soft sector, 80 track 2 sided 
10 sector, 80 track 2 sided 
16 sector, 80 track, 2 sided 

2 BOXES 10 BOXES 

$40.00 $70.00 $320.00 
(Shipping Weight 2 if .) (Shipping Weight 4 lbs.) (Shipping Weight 20 Iba) 

HITACHI DMMs Hitachi Denshi. Ltd. 

31/2 DIGIT 
AUTORANGING 

A 0 Ai 

Auto polarity 

5 to .1% accuracies A, Two times per second 

sampling rate 

Measures AC/DC volts, 

AC/DC Amps Resistance 

Diode Test, Audible Contin- 

uity Check Temperature 

(except HITVR35501 

Part No. Description USI 

RRIIITYR3550 .5% Accuracy $127.00 

RRHIT1R3525 25% Accuracy w/temp. $157.00 

RRHITYR3510 .1% Accuracy w/temp. $187.00 

RRHIT6703 Soft carrying case 

INTRODUCTORY 

OFFER 

$115.00 
$140.00 
$170.00 

TAXRGB1 
List Price: $399.00 

$329 
(Shipping weight 29 lbs.i 

RRTAXIBBIBBB 5 x 7 Dot Matrix Parallel Interface (Centronics) Tractor Feed 
Interface cable to IBM $19.00 Dot Addressable Graphics Upto3-Part Paper Self Test One 

RRTAX016BAPL Apple Ile &III cable $19.00 
Year Warranty 30 CPS 80 Column Unidirectional Uses Regular 

Paper 

With APPLE II RGB INTERFACE , RRAXMGP100A Dot Matrix Printer (ShWI11lbs) $38900$229 
PDBTAX I` 

L[Ok 
AXIOM CORPORATION 

RR 

List Price: S528.0R68APL0 $359.00 DIRECT CONNECT MODEM 
MURA 4,, 

630 Horizontal Line 0 - 300 BAUD 
RRTAXR6B3 Super -High Res. List $699.00 SALE: 

(Shipping Weight 29 lbs./ $595 MM -100 

RRPOBR6B3APL TAXRGB3 w/Apple Il card (30 lbs r $695.00 

12"RGB SUPER HIGH RESOLUTION $79.00 

HIGH RESOLUTION 
12" AMBER MONITOR 

>18 MHz bandwidth 
800 line horizontal resolution 

Composite video input 

RRTAXKBI2NUT 

List Price. $179.00 

$129.00 
(5h Wt 19 Ibs) 

Texas Instruments 
16 PIN GOLD AND TIN 

DIP SOLDERTAIL SOCKETS 
TIN GOLD 

QTY RRTIS16LP RRTIG16LP 

50 $ 8.00 
ISh.óó6` 

$ 60.00 
$h ásóóbs $225.00 

(Sh Wt 15 Ihs i 

0 - 300 baud 
RS232C interface 
Full duplex 

Carrier detect indicator 
Bell 103 compatible 
Low voltage 
Originate/Answer switch selectable 

R RM URNMIRO 0 - 300 baud modem (Sh. Wt 2 lbs) 

6.RRCNOR$232DF RS232 cable 

H -P QUALITY AND PERFORMANCE 

AT OUR LOW PRICES!! 
SERIES 10 - Programmable Calculators 

HEWLETT 
PACKARD 

HPN LOglc Convenient 
Design LCD Rugged 

Construction Continuous 
Memory Automatic Turn-off 
Function Self Diagnosis 

Part No. Description 

RR HP -10C Scientific 

List Price SALE 

$99.95$79.00 
$19.95 

11 2 3, 

F7FR7PF1RF7pnIa1R 
qqqRAIaRRFQF7 
F7F7RF7FanFTWF7Fl 
OIIIIAFn ' rc1RplPa 

RR HP -11C AdvancedScientific 

$10.00 RR HP -12C Advanced Financial 

RR HP -15C Adv. Scientific w/matrices 

80, 00 RR HP -16C For Digital Electronics & 

$315.00 RR HP -75C Handheld computer system 

Computer Science l 
MA PRIORITY ONE ELECTRONICS 

9161 DEERING AVE. CHATSWORTH, CA 9131 1 

List Price SALE 
$ 70.00 $59.00 
$ 90.00 $79.00 
$120.00899.00 
$120.00 $99.00 
$120.00 $99.00 
(Shipping Weights 3 lbs each) 

$995 oo $ 795.00 
(Shipping Weight 9 lbs 

\tom 

NE OA 

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5111 
Terms U.S. VISA. MC. BAC. Check. Money Order, U.SFunds Only. CA residents add 616% Sales Tax. MINIMUM PREPAID ORDER 15.00. Include MINIMUM 

SHIPPING & HANDLING of $3.00 for the first 3 lbs. plus 40E for each additional pound Orders over 50 lbs. sent freight collect Just in case, please include your 

phone number. Prices subject to change without notice. We will do our best to maintain prices through June. 1983. Credit Card orders will be charged appropriate 
515.00 freight. If you haven't received your Winter '83 Engineering Selection guide, send $1.00 for your copy today! Sale prices for prepaid orders only 

RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
CIRCLE 72 ON FREE INFORMATION CARD 
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The 
"OUT FRONT" 

DMM 

ICKOK'S LX-306' 

lED PIPER 
ith exclusive VariPitch`'' 

... combines the best of DMM's 
analog meters, logic probes, 
tracers and continuity testers into 
one compact unit. The LX -306 
offers 0.25% accuracy and all 
functions and ranges featured by 
other leading DMMs; PLUS, VARI - 

PITCH, the audible DMM tone 
system that obsoletes all others. 

VARI -PITCH changes tone pro- 
portionate to the signal input. 
Its usage is limited only by your 
imagination. Imagine: 

Troubleshooting by character or 
"signature"" sound. 
Detecting ripple or noise on the 
power supply line. 4 

Quickly locating intermitterits. 
Locating and testing capacitor's 
in a circuit. 
MaKing analog -type peaking ardl 
nuling adjustments. 
Reducing troubleshooting timer 
by 25% or more. 

The L.1ß06 is the ideal DMM for tough 
jobs and busy schedules. Built to fit 
your hand and your budget! 

LIST PRICE $155r00 
LIMITED TIME OFFER S139.00 

See your Hickok distributor, or contact: 

HICKOK 
the value innovator 

111111111111MM 
THE HICKOK ELECTRICAL INSTRUMENT CO. 

10514 Dupont Avenue Cleveland, Ohio 44108 

(216) 541-806Lr TWX: 810-421-8286 

CIRCLE 44 ON FREE INFORMATION CARD 

way. It turns out that a manufacturer's 
exact -replacement transistor should have 
been used. Since all the stages there are 
direct coupled, I introduced a whole new 
set of problems. I finally traced the orig- 
inal problem to C455, a 100µF capacitor 
whose value had dropped to 20 µF. 
Replacing that got the 60 -Hz sweep back. 
Changing Q45l's collector resistor from 
820 to 2200 ohms to compensate for the 
difference in the transistors restored the 
linearity and got everything back to 
proper balance. 

Thanks to John H. Sherwood of Colum- 
bia, SC far that one. 

MAGENTA PICTURE 
The screen on this RCA CTC68A is 

magenta with retrace lines. After 5 mi- 
nutes, the picture color becomes good. It 
will stay that way for anywhere from 5 
minutes to the entire day. but the magenta 
color will eventually return. Turning the 
set off and on will restore the proper color, 
at least for a while. What could be causing 
that? 

Incidentally, the Sams schematic for 
this model shows +5.49 volts on the 
green screen -grid of the picture tube. That 
can't be right, can it?-D.B., Park Ridge, IL 

Your magenta screen is being caused 
by a loss of green, leaving only red and 
blue. It sounds as though you have a prob- 
lem in the green video -output. Try 
swapping the green MADOO1A video 
module for either the red or the blue one. 
If the problem shifts to the red or the blue, 
you've found the source of the trouble. 
Replace or, if you wish, repair the mod- 
ule. If you choose to repair it, a good bet 
is the transistor; either it or one of the 
other components is intermittent. 

As to your second question-you're 
right. I don't know how that decimal 
point got in there. The correct reading 
should be 549 volts. 

SOLDER -JOINT PROBLEMS 
I've got this GE 17AC1602W working. 

but I'm not happy with it. When it came in it 
had a shutdown problem. That was taken 
care of by running a jumper from Q980, 
the shutdown SCR, to C555. Later on, the 
set developed a peculiar dark blob, like an 
octopus, that floated slowly upwards 
across the picture. I traced that problem to 
a cold -solder joint at R980; that was caus- 
ing the resistor to overheat. I had pre- 
viously fixed several other cold -solder 
joints, but that was one I had missed. I 

suspect that there are still others, and can 
only hope that they show up before I take 
it home.-A.B., Cambridge, MA 

I've had many letters like yours, and 
they keep coming. All I can tell you is that 
I suspect that you're right and that you 
keep looking. One suggestion is to try 
cooling spray, and jarring the board, to 
make the less obvious cold -solder joints 
show up. R -E 

ELECTRONIC 
(" PROJ ECTS 

,, EPa0, FOR 

9-111495 MUSICIANS 
Even if 'know an ohm from a volt, Craig 

Anderto ' y revised and expanded book shows 
you how to build 27 accessories that enhance your 
sound and broaden your musical horizons. 

If you're an old hand at musical electronics, you'll 
really appreciate that all of these processors, from 
Tube Sound Fuzz to Phase Shifter are compatible 
and work together without creating noise, signal loss, 
bandwidth compression or any of the other problems 
common to interconnecting effects from different 
manufacturers. There's even a complete chapter on 
how to modify and combine effects to produce your 
own custom pedal board. 

Low cost project kits available from PAIA help make 
even your first exposure to electronics a pleasant, 
hassle -free experience and thanks to the sound sheet 
demo record bound into the book you know just how 
the completed device will sound before you even start. 

CHARGE TO VISA OR MC TOLL- FREE 
1-800-654-8657 9AM to 5PM CST MON-FRI 

DIRECT INQUIRIES TO 

MA Electronics, Inc. 
1020 W. Wilshire Blvd.. Oklahoma C-ity, OK 73116 

I I RUSH MY COPY OF "ELECTRONIC PROJECTS FOR 
MUSICIANS", $14.95 plus $1 postage enclosed. 

SEND FREE CATALOG OF OTHER PAIA PRODUCTS. I 
I name 

Iaddress 

state zip ity 

Electronics, Inc. 
Dept. 5R, 1020 W. Wilshire Blvd., Oklahoma City, OK 73116 
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NEW BOOKS 

For more details use the tree information card inside the back cover 

BASIC ELECTRONICS THEORY with pro- provide the reader all of the information cost GPIB (General Purpose Interface Bus) 
jects and experiments, by Delton T. Horn; needed for a basic understanding of almost system. With the use of an IEEE 488 bus, 
TAB Books, Inc., Blue Ridge Summit, PA any electronic device or circuit. More impor- Commodore PET and CBM computers can 
17214; 531 pp. including index; 5 x 81/2 tant, it will provide the reader with the neces- control up to 15 digital instruments. In this 
inches; softcover; $11.95. sary background for understanding articles in newly -revised book, the capabilities of each 

This is a practical, all-inclusive handbook the more technical electronics journals, and PET or CBM model are described, along with 
ranging from atoms and their electrons to the for reading schematics. the history and functions of the IEEE bus. 
newest calculators and computers. It is de- The reader is urged to perform the ex- Users can learn how PET and CBM comput - 
signed both as an introductory text (with ex- periments presented, because nothing en- ers can be connected to a variety of in- 
periments) of basic electronics theory, and as hances the learning process better than struments via the bus. Each type of transac- 
a convenient reference manual of fun- "hands-on" experience and the experiments tion is explained with its associated PET 
damental concepts. The material has been were chosen to provide practical de- BASIC statement, and is illustrated with a 
divided into convenient chapter topics so that monstrations of the principles discussed in detailed timing diagram of the actual signals 
almost any piece of needed information can the text. placed on various bus lines and detailed pro- 
be located quickly. CIRCLE 131 ON FREE INFORMATION CARD gramming charts. 

The author notes that it is impossible for There is also an expanded appendix. 
any single volume on electronics to be totally 
complete, because electronics is a constantly 

PET/CBM AND THE IEEE 488 BUS (GPIB), 
2nd edition, by Eugene Fisher & C.W. 

Approximately 200 manufacturers are listed, 
along with hundreds of their products that 

growing field. Certain material has been eli- Jensen; Osborne/McGraw-Hill, 630 Ban- operate on the IEEE 488 bus. IEEE standard 
minated here, either because it is likely to 
become obsolete soon, or because its nature 

croft Way, Berkeley, CA 94710. 250 pp., 
61/4 x 91/4 inches; softcover; $15.99. 

definitions, the ASCII definitions, and the 
PET/CBM ASCII and ASCII -IEEE -488 hex 

is so specialized that the applications are Bench -top engineers, scientists, and micro codes are also listed. 
extremely limited. However, this book should enthusiasts can now take advantage of a low- CIRCLE 132 ON FREE INFORMATION CARD 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

DEGREE 
No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy -to -understand les- 
sons, with help from your home -study 
instructors whenever ybu need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home -study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-83. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

If you need 

Jay 

-one or hundreds- 

high stability 
prompt service`` 

cost savings 

CAVSTos 

General Communication 
Industry 
Marine VHF 
Scanners 
Amateur Bands 
CB Standard 
CB Special 
Microprocessor 

Cali or Write 

JAN CRYSTALS 
P O. Box 06017 
Ft. Myers, FI. 33906-6017 
All Phones (813) 936-2397 

J 
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CABLE TV 
CONVERTERS 

VIDEO 
ACCESSORIES 

BUY DIRECT & SAVE 

40 CHANNEL 
CONVERTER 

$ 3 8 Regular $69 

Advanced Solid State design and ciruitry 
allows you to receive mid & super 
band channels. Restores programming 
to Video Recorders. 

36 CHANNEL 
REMOTE CONTROL 

1 CABLE CONVERTER 
$88.00 

DIAMOND D-56 WIRELESS 
THE ULTIMATE CABLE T.V. 
CONVERTER 

56 CHANNEL 
INFRARED 

REMOTE CONTROL 
$139.00 

Send $1 for Complete Catalog 
VISA MASTERCARD COD 

DIRECT VIDEO SALES 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 
1-812-282-4766 

CIRCLE 53 ON FREE INFORMATION CARD 
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Radio - 
Electronics. rüü 

NEW PRODUCT -Computerized Address- 
able Cable TV Descrambler in/out Channel 3. 

Restores picture to normal sync. Passes un- 
distorted audio signal. Gated Pulse - 
Suppressed Sync Kits $59.95 Wired and 
tested $119.95. Sinewave Kits $69.95 Wired 
and tested $129.95. Also carry a full line of 
UHF Descramblers. Money orders, check, 
COD only. Add 5% shipping. Quantity dis- 
count. Send $2.00 for complete catalog on 
converters and descramblers. MEAN ELEC- 
TRONICS, PO Box 347, Boston, MA 02188 
(617) 337-7303. 
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CALL NOW 
AND 

RESERVE 

YOUR SPACE 

6 rate $550 per each insertion. 
Reaches 220.500 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads. 
We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini -ADS. RADIO -ELECTRONICS. 
200 Park Ave. South. New York, NY 
10003. 

Cr] Dpe 

STILL THE BEST GRAPHIC EQUALIZER 
KIT *See Radio -Electronics 5178 cover 
story *12 bands;channel - *.02% distortion - 

*92dB S/N 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. 
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TELEVISION MODULE includes VHF, UHF, 
and CABLE -TV TUNERS, IF AMPLIFIER, 
VIDEO DETECTOR, SOUND DETECTOR 
and AMPLIFIER, and SYNC PROCESSOR: 
$85.00. TELEVISION SIGNAL PROCESS- 
ING MANUAL explores standard and non- 
standard television: $15.95. Add 5% handling 
and shipping. Catalog $2.00. Visa and MC 
accepted. ORDER DESK (415) 439-7470. 
ABEX, P.O. BOX 26601-RZ, SAN FRAN- 
CISCO, CA 94126. 

ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm, foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost - $5. Sell for $100 = 
$95 profit; x 5 CRT's = $475 daily; x 5 

days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: CRT Factory, 1909 Louise St., 

Crystal Lake, II. 60014, (815) 459-0666. 

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. 

1 
HOT VAC 

UNGAR'S HOT VAC' 4000 ... the easiest 
most cost effective way to desolder. Unit has 
a quiet contained vacuum source, is light, 
compact, with easy to grasp carrying handle. 
The control switch is located on the 
biomechanically designed handle. System is 

grounded, circuit fully suppresses transient 
spikes. $474.37-Call your Ungar distributor 
for a demo or contact UNGAR, Div. of Eldon 
Ind. Inc., PO Box 6005, Compton, CA 
90220, (213) 774-5950. 

CIRCLE 63 ON FREE INFORMATION CARD 

CONVERTERS 
DESCRAMBLERS-MICROWAVE-Not C 

and D grade. Only grade A new, genuine 
Oak, Jerrold, Zenith, Hamlin, Pico, Bogner, 
Pioneer! Name it! Sine -wave, gated -sync, 
van -sync, in -band, out -band. We sell 'em all! 
No order too big or small. Dealers -we can 
beat any price. Send $3.00 for catalog to: TV 
PRODUCTS CO., 635 Park Avenue, Suite 
222, Idaho Falls, ID 83402. 
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WHERE ELSE CAN YOU FIND 
SPECIFICATIONS FOR 35,000 ICs ? 

Lots of places. That's the problem. 
You could spend hnL.rs. sifting through hun- 

dreds of integrated-cir ui- catalogs, data sheets, 
and advertisements. Eventually, you might find 
wha: you are loo ang tor Or you could turn to IC 
MASTER and find the de,,.ice closest to your 
needs in a mater of seccnds. 

Because of tie unigJe methods used in IC 
MÁSTER to orarize Its by function performed 
and key specficat ons the engineer is quickly 
directed to the right riemory, microprocessor, 
operatioral a-npl fier, gate array, interface IC, 
etc. 

IC MASTER is two volumes; weighing nine 
pounds, packet with dati. It has 11 main 
technical data sections, nine supporting informa- 
tion sections, and thzcsands of data -sheet pages. 
Its alternate -source cirec_ory with approximately 
55,000 IC substitutes is t -e world's complete 
second -source listing its organized tables of data 
descibe Cs, microcomputer boards, support 
boards, microprocessor development systems, 
and ROM programmers available from 225 
manufactt rers. 

A special mi itaxy section describes screening 
capabilities o= iC ranufacturers, provides a cross 
reference between par_ numbers and military 
spec fications, anz breaks the Qualified Parts List 

r 

1983 
IC MASTER 

Is Off The Press. 

SEND FOR 
YOUR COPY 

down into functions. More than 1,000 applica- 
tions notes, currently available, are given capsule 
descriptions. 

The mysteries of part number systems are 
decoded for each IC manufacturer in the Part 
Number Guide. All types of functions ICs can 
perform are listed in an index that also directs 
the user to their location in IC MASTER. 

As a special bonus, your IC MASTER will 
include a free one-year subscription form for 
Integrated Circuits Magazine, the only publica- 
tion that reveals how leading designers select 
and apply integrated circuits. 

Typical Use of IC MASTER 
All functions provided by ICs are carefully 
organized for easy look up. As an example, suppose 
an engineer needs to find the part numbers and 
manufacturers for all 64K dynamic RAMS with 
access times of 120 nanoseconds or faster. He can 
find this information in less than 30 seconds by 
turning to the memory section of IC MASTER and 
looking for the 64K organization (words and bits per 
word) that he needs. Because each device is listed 
in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

Circulation Department 
IC MASTER 
HEARST BUSINESS COMMUNICATIONS, INCJUTP DIVISION 
645 Stewart Avenue, Garden City, NY 11530 
(516) 222-2500 Ext. 314 

Please send me the 1983 IC MASTER and enter my free 
subscription to Integrated Circuits Magazine (six issues) for 
$95.00 (plus sales tax; California 61/2%, New York 71/4%, 
Illinois 4%) 

Name 

Title 

Company 

Address 

City State Zip 

Enclosed is my check. 
Purchase order enclosed. 
Please bill me. 

NOW! 
Card No. 

Signature 

El Charge to my credit card: 
El VISA 

Master Card 

Exp. Date 

C- 

z 
m 

CO 
CO 
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COMMUNICATIONS CORNER 
Electronic mail via satellite 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 

NEITHER RAIN, SLEET, SNOW, NOR KILLER 

satellite No, they haven't replaced 
that old motto-yet! But as the postal 
service moves into the era of modern 
communications, killer satellites might 
prove to be more of a threat than the 
gloom of night. 

Most of us tend to believe that inno- 
vations in mail delivery ended with the 
Pony Express. (In fact, the Pony Express 
was faster in many cases than today's 
mail service.) That's because most mod- 
ern "improvements" in the mail service 
do nothing more than get a pair of hands 
to do more work. That's not to say that 
there have not been any improvements in 
automation, but letters still arrive by 
hand, are often moved by hand, and are 
delivered by hand. 

But now there's a new postal service, 
called INTELPOST, that moves a letter 
thousands of miles in a matter of minutes 
by taking advantage of the very latest in 
computer and satellite technologies. IN- 
TELPOST processes your letter or other 
document through optical scanners, com- 
puters, and a full-time channel on Com- 
sat's INTELSAT IV -A satellite. Almost 
instantly, your documents can be flashed 
across the ocean. The actual processing of 
a document or letter up to 81/2 x 14 inches 
takes only 1 minute and it costs you only 
$5 per page. 

In many cases you might find that you 
can send a letter overseas and receive a 
response in less time than it normally 
takes a letter to travel from your local 

EARTH STATION 
U. S. POST OFFICE 

UNITED STATES 

mailbox to your local post office. Now 
that is definately an improvement in the 
postal service-and I would not hesitate 
calling INTELPOST a true innovation. 

How it's done 
Figure 1 shows the links in the chain. 

An INTELPOST computerized service 
center in the U.S., an earth station, the 
satellite, and an earth station and 
INTELPOST-equipped service center on 
the other side of the world. 

All you have to do to take advantage of 
the service is to carry or deliver your 
document to an INTELPOST service cen- 
ter where it is placed on an optical scan- 
ner. In a matter of seconds the scanner 
converts a full page of ordinary typewrit- 
ten text into electrical signals that are 
stored in a computer until an overseas 
circuit and service center are cleared for 
reception. The computer then sends an 
encoded representation of your document 
to an earth station in Virginia, which 
transmits your document to the satellite, 
which relays it to the receiving station. 
The received signal is forwarded to a 
service -center computer, which decodes 
the signal and passes the plain text output 
to a facsimile printer where a black -and - 
white reproduction of the original docu- 
ment is created. The printout itself can 
often be sharper and of higher contrast 
than the original. 

You can even specify the time you 
want the letter delivered at the other end 
in, say, London. Your business associ- 

INTELSTAT IV A 
SATELLITE 

FIG. 1 

CZe aT $dï4 

J 

_J 

rWlr- 
EARTH STATION ere 
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OVERSEAS 

ates, friends, or family, can go to their 
local London INTELPOST post office 
and pick up a letter you might have mailed 
as little as an hour earlier; then almost 
instantly they can send a reply back to 
you. If they're not in that much of a hurry, 
they can have your letter delivered with 
the regular or special delivery mail. 

As you might expect, considerable 
effort goes into security. First, the com- 
puter at the service center encodes the 
transmission using the highest encoding 
level developed by the Dept. of Defense. 
(I assume and hope that it means no one is 
going to crack the code.) Second, only 
one employee handles your exposed 
document at each end: the one who puts it 

on the scanner and the one who takes it off 
the facsimile printer. 

Getting the document to the post office 
is a minor problem if you're not located in 
the metropolitan New York or Washing- 
ton, D.C. areas. You can use Express 
Mail service to the nearest INTELPOST 
station, or you can send it there by regular 
mail. If you mail in your documents, they 
are returned to you at no charge after 
transmission. 

Presently, the direct satellite path from 
the U.S. is to Great Britain, the Nether- 
lands, Germany, and Argentina. IN- 
TELPOST also handles transmissions to 
Canada by wire. A Pacific satellite will 
soon open the service to Australia. 

From conversations with our postal - 
service people, the limitation of the ser- 
vice appears to be the availability of dedi- 
cated satellite channels. It is expected that 
much of the overseas mail will be handled 
by the computer -satellite link when more 
channels become available. Certainly, 
the $5 cost is competitive-particularly 
for business documents-and the speed 
and the reliability of the copy is some- 
thing phenomenal. 

Now imagine the next step in this pro- 
cess. Instead of delivering your document 
to the post office facility, you simply dial 
the INTELPOST computer on your 
phone and transmit your document to the 
computer from your own word- 
processor. The signal then goes overseas 
by satellite where the receiving computer 
dials the addressee's phone and sends 
your document into his or her word pro- 
cessor or computer. And the bill goes on 
your VISA or MasterCard. Now that's 
real electronic mail. R -E 
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Rádio-l 
Elect+ nice 

Build it for SUN 
3 -Band Shortwave Converter 

Electronic Slot Machine 

Preamplifier for moving coil 

Phono Cartridge 

Soundbox-80 for Computer 

Game 

#7 
$2 25 

SUMMER 
1983 

SYNDLE 
The Electronic Candle 

that flickers like 
a Wax Taper 

HAKE PRO CABINETS 
for Home -Brew Projects 

Special Projects #7 
IF YOU'RE THE KIND OF READER 

that doesn't want to wait, you can get 
your copy of Special Projects #7 now. 
This 100 -page magazine is crammed 
full of electronic projects that you won't 
be able to wait to build for yourself. 
There's a Digital Prototyping System, a 

Soundbox to add sound to TRS-80 
games, a Code -Practice Oscillator, 
Electronic Flasher for your car, plus all 

the other articles listed on the cover 
above. You get a total of 21 fun -filled 
build -it stories. 

ON SALE 
AT YOUR 
LOCAL 
NEWSSTAND 
JUNE 2 

Reserve your 
copy now! 

Get every issue 
SUBSCRIBE 
TODAY! 

Use the order 
form below 

TO HELP YOU TO BE SURE that 
you don't miss any future issues- 
SUBSCRIPTIONS ARE NOW AVAIL- 
ABLE! 

YOU CAN HAVE THE NEXT FOUR 
ISSUES of Special Projects delivered 
directly to your home for only $9.00. We 
pay the postage. If you want the next 
eight issues, you can even save a dollar 
off the newsstand price. Get eight issues 
for $17.00. 

EVERY ISSUE OF SPECIAL PROJ- 
ECTS will continue to contain a variety 
of construction articles to suit every 
taste. In addition, feature articles on 
electronics fundamentals, test equip- 
ment and tools will round out each issue. 
Of course, we will continue to provide 
new product and literature listings to 
keep you up to date on the latest de- 
velopments in electronic technology. 

GET IN ON THE ACTION! Order 
your next issue of Special Projects to- 
day. Use the convenient order coupon 
below. 

Special 
Projects #7 

DETACH AND MAIL TODAY TO: 
SPECIAL PROJECTS 
SUBSCRIPTION DEPT. 
200 PARK AVE. SOUTH 
NEW YORK, N.Y. 10003 

Send me copies of Special Projects #7 
at S2.25 plus S1.00 postage and handling for US. Canada and Mexico. 
U.S. funds only. All others add S2.00. 

I want to be sure I dont miss any issues. Send me the next four issues 
of Special Projects for S9.00: starting with #7. Postage is free in U.S. 
For Canada add S3.00. Foreign add $7.00. 

I want to be sure I dont miss any issues and want to save 51.00 too. 
Send me the next eight issues of Special Projects for $17.00: Starting 
with #7. Postage is free in U.S. For Canada add S6.00. Foreign add 
S14.00. 

CASH WITH ORDER ONLY 
Allow 6-8 weeks for the first issue to arrive. 

Please print 

(Name) 

(Street Address) 

(City) (State) (Z(p) 
DIRE 
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OF ALL THE MICROWAVE 
DEVICES AVAILABLE ONLY 

THE ET -1000.. TOP TEN GAMES OF '83 10 
PORTABLE 
"POCKET" 

"MICROWAVE" 
HAS SO MANY USES 

Versatility - Nlorks Indoors. Channels 2 a 
(or you specilyi color or l3&W Tv Great for 
apartments. Hotels. othce buildings. 
condominiums. anywhere an outdoor antenna 
cannot be used. Works best above ground evil 
tupstairs apts. etc 
Description - All metal construction. high 
concentration parabolic reflector with dual 
element Yagi for center element at focal point 
for maximum gain One year in testing and 
development One year warranty, parts & labor 

Personal check. M.O.- Return address. plus 
54 00 handling. Tex. res add 6e o sales tax 
ILI4i 341-3397 

VIDEO ENG Supply Co. 
9794 Forest Ln., Suite 106 Dallas, Texas 75243 

CIRCLE 15 ON FREE INFORMATION CARD 

continued, from page 76 

ne row of logs, a lady frog appears from 
time to time. If your frog can get on the 
same section of log, she'll hop on his 
back, thus giving him more points when 
he reaches one of the home bays. Also, 
turtles occasionally dive into the water; 
your frog can't be on their backs when 
they go down. In some home bays, a 

bonus fly appears at random. The frog 
needs to be directed into that bay to 
collect those points. 

At higher skill levels, as in the arcade 
version, deadly snakes appear on the 
center river bank and on logs. Traffic also 
increases in speed and density. The entire 
game is played against time, with a 

30 -second time band per frog displayed at 

the screen bottom reminding the player of 
that fact. 

It is rare for any home version of an 
arcade original -regardless of resolution 
and memory size -to capture the nuances 
of a quarter -eating game. But in this case, 
we have not only a true -to -arcade game 
available on a very popular system, but 
the game itself is one that is likely to be 
enjoyed by more than just the hard-core 
game players. Perhaps that's why 
Frogger has remained so popular in the 
arcades for such a long time, and con- 
tinues so at home. 

QUALITY SPECIALS 
SOPHISTICATED I C.'S 

A SHEETS ARE PROVIDED FREE 
WITH ALL INTEGRATED CIRCUITS LISTED BELOW 

PART MAN, DESCRIPTION PRICE,. 

.S2232 TOULK, sENSITIvE LIGHT DIMMER SWITCH 
Ls COMP, MOMENTARY YOLLCH TO SENSOR PLATE TURNS LIGHTS 

ON OR OFF PROLONGED DR 

SHGH INS A SLOW CLOCK INA GALLOWS ALPIONIATIC 

MF 

GULATDR P. . 
........... . OUTPUTSKO . mA 

AMPLIFIER 
N v [CEniUNG H SLEW 

P.AS AND OFFSET CURRENTS 

EL, 

. Te .,.m.. snmPlE HoID AND sERVO 
SYS, MS 

TE ANALOG SEGNAL PRL, 53 23 
OlLADRANT ANALOG 

PHASE DUEL_ HON LFP TO 100 NI, PLL DESIGN SYNCH 

CL,.. oN OP ARECILJENCY TRANSLATION 

°FnwTD:O `EAVEF 
a 5 sO M ULS WORMS 

ONTP v TRI /SI L. resi INSTRUMENTS 

,o, GENE HA,08 PRODE/CF HIGH 
NHANLE RAMP AND Put, 

,E AN RI AMPEOL, AND FREUUEN 
RY LEN E RNA, VOI 'AGE trEF AL 'MR 

HALL EFFECT DEVICES 

DESCHIPTELEN PRICE 

_. 
LARGE E. MAO., sAiii H 

acueee OR eo 
OPERATES nP m eDDH, REPS oe om 

HAL EFFECT SENSOR F MR MAGNE, r .eRA.aF BswncNso 
Is A LINEAR HON L3F mn c, 

z 
VLEL SOUP, 

SENS ivT AND FLAT RESPONSE ai PIN r PACK 

RTINT T DEGREES 
"Jo,,FALIBAIGSIND AmLiN 

MAGNETIC SENSING DEVICES a IN DIP 

GOLDSMITH 
SCIENTIFIC 
CORPORATION 

P.O. BOX 318R, COMMACK, NY 11725 
PHONE ORDERS WELCOME -ISIS) 979-7941 

MINIMUM ORDER 510.00-U.S. FUNDS ONLY 
NEW YORK STATE RESIDENTS ADD SALES TAX 

POSTAGE -ADD Sb PLUS 11.50 INSURANCE. C.O.D. 5a.00 EXTRA 
ava,raa,LI TY Of CERTAIN ITEMS MAY BE e IMitEO 
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rerZe 
MINI POWER SUPPLIES 

'p54í 
5 Models 100mA to 3.0A 1.5 to 20 Volts 

MODEL VOLTAGEIMMOnli=ii AMP 
ADJ 

CURRENT PRICF OMaM 
1530A 
2020A 
0530A 
12308 
12958 

1.2-15V 
1.2-20V 

5V 
12V 

5 9 12V 

Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Nu 
No 
No 

Yes 
No 
No 
No 
No 

3 Amp 
2 Amp 
3 Amp 
3 Amp 
100mA 

5716.00 
179 9, 
14995 
149.95 
69.95 

The Phaser II (Model P-2280) 
Infrared Transmitte and Rece ver Switch 
* Turn Appliances On/Off 
" Range Up to 30' $ß)R95 
* Switch Handles 500 Watts ¡L1 J 
* Directional (Just Point) 

Magic Touch Ceiling Fan/Light Control 
* Works on any Fan/Light 
* No Additional Wiring $3995 * Controls Fan Speed/Light Brightness 
* Eliminates Motor Hum (Not Triac) 
This new concept totally simplifies ceiling tan installation. lust 
remove light fixture and switch, and replace with your fan and 
the Magic Touch control ssstem. With I addition to Your 
esistine ooing, seen can soniol fan spendand lighr brightness. 

Encapsulated Modules for PCB Mount 
(Application notes included) 

Z500 AUDIO AMPLIFIER - 4-12V operation, 4mA quiesent 
current, output 500mW with 9V supply and 8 ohm speaker. 
Requires only a speaker and 10K pot. $6.95 3/518.00 
Z100 PREAMP - (for additional amplification) $5.95 

DC to DC Polarity Converters 
Generate negative output from positive input voltage 

MODEL INPUT 
VOLTAGE 

OUTPUT 
VOLTAGE 

I 

(max) 
PRICE 

I 

3 or 
More 

PC100 
PC200 

2.0-6.0 
6.1-10 

-(2.0-6.0) 
-(5.0-9.0) 

15mA 
15mA 

$7.25 
$7.25 

$6.35 
$6.35 

Solid State Relays 
Optically coupled, TTL, CMOS compatible, cero crossing 

(Resistive or Inductive loads) 
MODEL INPUT mA 

DCV mA 
OUTPUT 
V (max) 

I 

(max) 
PRICE 3or 

1 L more 
5S120AC 4.15 .25-1.0 
5505ODC 4-15 .25-1.0 

120VAC 
50VDC 

5A 
lA 

$10.95 I¡ $9.60 
9.95 8.85 

Send 25, LIr ,,,Jr Iraqi ',nunrr (el.0 .,, I'1 cle.von., part. I frrc H of, Indre 
Including resistors. capacitors, semiconductors, plastic buxes, motors, etc. 

LOWEST PRICES - SAVE UP TO 50% OR MORE! 
Add 52.00 shipping to each order. In Texas add 4% tax. $10.00 minimum order. 

VISA' 
INKER TÑ 

P. O. BOX 53128 
LUBBOCK, TEXAS 79453 

MasrerCard 

806,'7452228 - 
AIl TinkerTron Products Have A Ten Day Money -Back Trial Period. 

GCE's Scramble 
For Vectrex 

GCE Scramble 

GRAPHICS 

SOUND 

EASE 
OF LEARNING 

CHALLENGE 

VALUE 

e.0 

1 2 3 4 5 6 7 8 9 10 

e4 no06 

One of the year's most addictive games is 
playable only on the self-contained vector 
scanning Vectrex console from General 
Consumer Electronics (233 Wilshire 
Blvd., Suite 220, Santa Monica, CA 
90401). Scramble, as any video -arcade 
goer knows, is a horizontally scrolling 
game that puts your space fighter in 
several different scenes, each with a 

peculiar kind of hazard to overcome. 
The trick with Scramble is learning 

how to use the acceleration and braking 
characteristics of the joystick. 

While you're busy figuring out how to 
control your spacecraft, you also have to 
maintain control over your weapons, 
which fire straight ahead, and your 
bombs, which drop as you pass. You also 
need to keep a third eye on your fuel level. 
Some ground targets are fuel tanks that, if 
destroyed, add fuel to your tank. At the 
higher skill levels, you have an incredibly 
long way to go without any chance of 
refueling. And when you run out of gas or 
hit a wall, the crack-up in the Vectrex's 
inimitable fashion is painfully realistic. 

Like any other well -designed game, 
the Scramble taunts you to come back for 
more. If you are already committed to the 
Vectrex console, that game is the first you 
should buy for your collection. And if 
you're still looking at videogames, be 
sure to test the Vectrex with this cartridge 
if at all possible. R -E 
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Potentiometer R1 is the external adjust- 
ment for light sensitivity level. The resist- 
ance needed depends on the ambient light 
level, and on the display brightness 
desired-it ranges between 25K and 
2O0K. 

In Fig. 2-a, the device controls the 
brightness of a standard LED. With a 
12 -volt DC supply, the controller fur- 
nishes a maximum of 32 mA to the LED. 
Figure 2-b shows how the controller is 
connected to a numeric display through a 
BCD -to -7 -segment latch/decoder/driver 
like the CD4511. Several drivers can be 
used and multiplexed by connecting the 
strobe or enable line of each driver to pin 
4 of the controller through suitable logic 
circuitry. 

In Fig. 2-c, we see how to connect the 
OPL 100 to a vacuum -fluorescent display 
device to control display brightness be- 
tween 0% and 100% intensity. Resistor 
R2 (shown as dashed lines) is needed in 
this application to prevent the display 
from going completely off when the sen- 
sor is in total darkness. The OPL 100 
should be mounted so that its photodiode 
sensor receives light from the direction 
from which the display will be viewed. 
Potentiometer R I should be adjusted for a 
satisfactory display brightness in normal 
ambient light. Now, the controller will 
detect changes in ambient light and adjust 
the brightness of the display. Because of 
that, the display brightness will appear to 
remain constant. 

STATE OF SOLID STATE 
An automatic brightness controller 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 

A UNIQUE DEVICE THAT IS QUITE VER- 
satile in applications that require the auto- 
matic adjustment of the brightness of a 
display in relation to variations in ambient 
light, is the new Optron OPL 100 automa- 
tic brightness controller. That device 
from TRW Optron can operate from a 
supply voltage of from 4.5 to 24 volts 
DC, and can source 50 mA or sink 20 mA 
to control the brightness of various types 
of displays from 0 to 100 percent. The 
display types that it can control include 
vacuum fluorescent, incandescent, and 
LED's. The OPL 100 can be used to con- 
trol TV screens, instrument displays in 
aircraft and automobiles, industrial light 
levels, and outdoor lighting for signs and 
security purposes. The device can also be 
used to keep the indoor light level con- 
stant, regardless of variations in light 
coming in from outdoors. 

Pulse -width modulation is the key to 
the controller's operation. The duty cycle 
of the output is proportional to the 
ambient light level and is the basis for 
controlling external displays. Ambient 
light levels are detected by a 2500 square 
mil (0.0025 square inch) photodiode that 
is built into the device. 

Figure 1 shows a block diagram of the 
OPL 100, an 8 -pin IC. Figure 2 shows 
how it's used to control the brightness of 
LED's, 7 -segment numeric displays, and 
vacuum -fluorescent displays. In each 
case, the displays are driven by the pulse - 
width -modulated output from pin 7. 

CURRENT 
AMP 

vc d 150w4 

(1/2 vcc - 0.7V) 

¡ 1 = ASYNCHRONOUS 
TRIG IJl =SYNCHRONOUS' 

11 0 = HALT RAMP 

How the OPL 100 works 
Referring to the block diagram in Fig. 

1, we see that, in addition to the photo- 
diode, the OPL 100 includes a voltage 
regulator, a constant -current source, a 
high -gain temperature -compensated cur- 
rent amplifier, an op -amp, four com- 
parators, an R -S latch, logic including 
NAND and NOR gates, and an output driv- 
er. The width of the device's output pulse 
is determined by the relationship between 
an analog control -voltage that is pro- 
portional to ambient light, and the in- 
stantaneous voltage level of the ramp of 
an internally generated sawtooth. 

The sawtooth frequency is determined 
by an external R -C network (10OK and 
0.1µF in Fig. 2) connected to pin 5 of the 
IC. The output of the sawtooth generator 
is connected to the signal comparator. 
The analog control-voltage- 
proportional to the ambient light level- 
is connected to the second input terminal 
of the signal comparator. The comparator 
switches on when the control voltage is 
higher than the instantaneous sawtooth- 

11of 
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Learn how to 
Program and Use 

PERSONAL 
COMPUTERS 

Now at Home in Spare 
Time, you can learn every- 
thing you always wanted to 
know about personal com- 
puters. How to program in 
BASIC. How to understand 
and use more than 80 
BASIC commands and 
functions. How to write and 
run your own programs... 
for both personal and busi- 
ness applications. How to 
use pre-packaged software 
and change it to meet your 
special needs. How to 
make sense of the over- 
whelming maze of books, 
information and advice 
available at your local com- 
puter store. 

More Than Just A Computer Manual 
This is more than just another programming manual...it's 
an entire comprehensive course written by experts. Yet, 
because it was especially developed for home study, you 
learn everything right in your own home, without changing 
your job or lifestyle, without attending a single class. 

Plus You Get Your Own Computer 
To give you practical hands-on 
experience, this course includes 
your own personal computer-the 
Timex 1000 with 16K memory 
module-plus a cassette recorder 
that lets you save your programs 
on tape. Get all the facts. 

MAIL COUPON TODAY! 

COMPUTER TRAINING, Dept. DE053 
Scranton, PA 18515 

I Address 

I City/State/Zip 

YOUR EXCITING 
NEW HOBBY! 

Enjoy fantastic savings by assem- 
bling your own organ or piano. 

e It's easy. No technical 
knowledge required. 

'b Just follow our clear. 
pictured instructions. 

Choose from many models 
from portables to consoles. 

90 Ask about our interest -free 
installment plan. 

ORGAN & PIANO KITS 
i rce Information Pack M40 -' Call Toll Free -- B00 233.3865 

In PA 717 2994327 

,e,^,,e or send _lerr coupon 

below 

WERSI Dept. M40 P.O. Box 5318 
Lancaster. PA 17601 

Free Into. Pack: Organ Piano 
Catalog & Demo Record (enclose 56) 

Name 

Address 

City State Zip 

Phone I 

J 

100K 

VCi. 
AMBIENT 
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1N814 `--- 
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100K 

2 
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1 

FIG. 3 

ramp voltage, and switches off when the 
control voltage is lower. 

The "on" portion of the output pulse 
and the sawtooth ramp start at the same 
time. The output -pulse width continues to 
rise until the ramp voltage is higher than 
the control voltage Vc. At that point, the 
signal comparator switches off. Since the 
control voltage rises with ambient light, 
we see that as light level increases, Vc 
rises, causing an increase in the width of 
the output pulse. That causes an increase 
in the display. brightness. 

The sawtooth frequency is approx- 
imately 1.44/(RXCx) where Rx and Cx are 
the values of the external timing com- 
ponents. The maximum recommended 
value for Rx is IOOK. To obtain an 
asynchronous (free -running) sawtooth, 
connect pin 4 of the IC to Vcc as shown in 
the applications in Fig. 2. That lets the 
ramp voltage to rise to I Vcc and then 
fall to 0.7 volt. 

To obtain a synchronous (externally 
triggered) sawtooth voltage, a sync (trig- 
ger) pulse must be applied to pin 4 of the 
IC. The ramp is synchronized with, and 
triggered on, the positive -going edge of 
the sync pulse. The sync -pulse amplitude 
must be greater than %zVcc - 0.7 volt. 
The free -running frequency of the in- 
ternal ramp generator-as set by the R -C 
network tied to pin 5-should be slightly 
lower than the frequency of the external - 
sync signal. 

Let's now look at each pin of the OPL 
100 and its function. 

Pin functions 
Pin 1 is the source of amplified photo - 

current through an open -collector PNP 
current source. The variable resistor be- 
tween pins 1 and 2 is the load resistor for 
the current source. Photocurrent Ip is 'h 
mA under normal room light. In addition 
providing the dimming function, pin 1 

2K 
L 

115 VAC 

"CC 

, 2 l , AC .1.100uF 
_ _,4-_I 

'1N4J01 

can be used for on -off control of the dis- 
play. Connecting pin 1 to Vcc forces the 
output terminal (pin 7) to a logic -1 (Vcc 
- 2 volts), driving the displays to full 
brilliance. Connecting pin 1 to ground 
forces pin 7 to logic -0, and turns the dis- 
play off. 

Pin 2 is the source of reference voltage 
VR (approximately 680 mV) set by a con- 
stant current of approximately 150 µA 
through diode D503. That voltage de- 
termines the lower voltage extreme for 
the sawtooth waveform. Pin 2 is the tie - 
point for the lower end of the sensitivity 
control. 

Pin 3 is the source of a buffered analog - 

control -voltage that is proportional to the 
incident light level. In applications where 
several OPL 100's are used in a system, 
control voltage Vc from the main unit is 
applied to pin 1 on the remote OPL 100's 
so their duty cycles will track the duty 
cycle of the main unit. 

Pin 4 is the trigger pin. Its external 
connections determine the operation of 
the sawtooth generator. Connecting it to 
/zVcc - 0.7 volt causes the sawtooth 
generator to free -run in an synchronous 
mode with the upper voltage -extreme be- 
ing approximately '/zVcc (reference for 
the VHIGH comparator) and the lower ex- 
treme approximately 680 mV (reference 
for the Vow comparator). 

When synchronous operation is 
needed-as for multiplexing digits-a 
positive -going pulse is applied to pin 4. 
The leading (rising) edge should coincide 
with the beginning of each digit's "en- 
able" time. That causes the sawtooth to 
stop rising, discharge to its lowest level 
(VR), and then begin its ramp -up. 

Grounding pin 4 stops the sawtooth and 
causes pin 5 to rise to Vcc and remain at 
that level until the ground is lifted and a 
logic -1 or a pulse is applied (for 

continued on page 132 

www.americanradiohistory.com



NEW LITERATURE 

For more details use the free information card inside the back cover 

TECHNICAL MANUAL AND CATALOG, 
Printed -Circuit Drafting Aids, is 12 pages, 
color, letter size, and features books, such as 
The Design & Drafting of Printed Circuits, an 
article on how to make printed -circuit artwork, 
insertion -type connector patterns, multi- 
purpose, prespaced pads, dual in -line pack- 
age (DIP) patterns, "TO" style patterns, pre- 
cision slit PC artwork, tape, PreKut tape 
shapes, printed -circuit artwork targets, se- 
quential reference designation kits, X -acto 
knives and blades, 8X magnifier, Accufilm 
grids, Accufilm CTF (clear taping film), 
Accuvel drafting & tracing pads, Accufilm 
anti -static, stable -based drafting film, and 
printed -circuit & general purpose templates. 
The manual is free upon request.-E-Z CIR- 
CUIT, Bishop Graphics, Inc., 5388 Sterling 
Center Drive, PO Box 5007EZ, Westlake Vil- 
lage, CA 91359. 

CIRCLE 151 ON FREE INFORMATION CARD 

SOFTWARE CATALOG for the Sinclair 
Model ZX81 computer is 12 pages, 5'/4 x 81/4 

inches. It includes books for users, such as 
The Complete SinclairZX81 Basic Course for 
novice programmers and The Explorers 
Guide to the ZX81, for more sophisticated 
programmers. Casssette software includes 
games (chess, backgammon, Star Trek); 
multifile data -storage system; vu-calc (for 
financial projections); machine code assem- 
bler; flight simulation, and many others. Free 
upon request.-Gladstone Electronics, 
901 Fuhrmann Blvd., Buffalo, NY 14202. 
CIRCLE 152 ON FREE INFORMATION CARD 

HAND -TOOLS BROCHURE is 4 pages, let- 
ter size, and lists tools ranging from the $3.45 
Industrial Fybrglass Brush for cleaning 
printed circuits, up to the $199.00 multi - 
former, which cuts and forms both axial and 
radial leads on electronic components. In- 
cluded are several hand-held wire strippers, 
twisters and cutters, lead trimmers, and a 
spool de -reeler. There is also a line of printed - 
circuit board holders, which are available in 
four sizes. The 2 -color brochure is available 
free on request.-The Eraser Company, PO 
Box 4861, Syracuse, NY 13221. 

CIRCLE 153 ON FREE INFORMATION CARD 

ELECTRONICS CATALOG, covering the 
entire range of electronics hardware, is 96 
pages, letter size, fully illustrated. Included 
are books, cable -TV converters, cordless 
telephones, test equipment, stereo disco 
mixers, mini computers, precision panel met- 
ers, surplus treasure boxes, plugs & jacks, 
capacitors, tools, tubes, and many others. 
There are also many bargain offers. The 
catalog is free upon request.-ETCO Elec- 
tronics, North Country Shopping Center, Rt 
9 North, Plattsburgh, NY 12901. 

CIRCLE 154 ON FREE INFORMATION CARD 

COMPUTER HARDWARE/SOFTWARE 
CATALOG is 24 pages, 7 x 9 inches. It lists 
such items as an A -D converter, parallel print- 
er interface, CRT controller, Z80 
microcomputer, EPROM programmer, solid- 

state switch, 32K RAM/EPROM memory,24- 
hour real time clock, and many others. Free 
upon request.-John Bell Engineering, 
Inc., 1014 Center St., San Carlos, CA 94070. 

CIRCLE 155 ON FREE INFORMATION CARD 

Radio- 
Elecironics 
SPECIAL REPRINT 
BUILD A BACKYARD SATELLITE TV RECEIVER 

Sold Out! 
Ott Press! 

Mo 
Sixth Printing: 

venth 
Prnt Ávai b1e! 

Se w 
Reprints 

Don't miss out again! 
Send away today for your 36 -page 
booklet containing a complete reprint 
of all seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper Jr. 

This all-inclusive report gives you all 
the data you need to build your own 
Backyard Satellite TV Receiver. 

TELLS ALL ABOUT domestic satel- 
lite communications, with full details 
on how you can pull those elusive TV 
signals from space. 

LEGAL REQUIREMENTS, techni- 
cal specifications, and how you, the 

home constructor, can meet them. 
Find out what mechanical and elec- 
tronics skills you need. 

RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re- 
ceivers built at comparatively low 
cost. 

ANTENNA DESIGN... and ex- 
actly how you can build a spherical 
antenna, while keeping total earth - 
station cost for the complete system 
under $1,000. 

THE FRONT END is critical when 
you build your own system. We help 
you explore several different ap- 

proaches to making one that will 
work for you. 

RECEIVER -SYSTEM hardware, and 
how it goes together to bring you di- 
rect -from -satellite TV reception in 
your own home. 

To order your copy: 
Complete coupon and enclose it with 
your check or money order for $7.00. 
plus $1.00 for postage and handling. 
We will ship your reprint within 6 
weeks of receipt of your order. All 
others add $4.00 for postage. New 
York State residents must add 58c 
sales tax. 

Radio Satellite TV Reprints 

Electronics 45 East 17th Street 
New York, N.Y. 10003 

I want reprints @ $7.00 each, plus $1. Han- 
dling & Postage. 
I have enclosed $ N Y State residents must 
add sales tax. 

Please pent 

(Hamel 

(Street aamess) 

ICay) 

6-83 

(Stete) 12ìP1 
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MARKET CENTER 
FOR SALE 

CABLE TV products: Wireless, corded & settop 
convertors Send $3.00 for catalog. ADDITIONAL 
OUTLET CORP., 231 E. Commercial Blvd., Ft. 
Lauderdale, FL 33334. 

CABLE TV SECRETS -the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Supplers 
list included. Send. $7.95 to CABLE FACTS, Box 
711-R Pataskala, OH 43062. 

PCB 15 cents sq-in. Free drilling. Quantity discount. 
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir- 
cle, Simi Valley, CA 93063. 

RESISTORS 1/4W & '/2W 5%C.F. 3 cents. 1 %M.F. 
All values. No minimums. Volume discounts. Write 
JR INDUSTRIES, 5834-B Swancreek Toledo, OH 
43614. 

COLOR computer VIC-20 programs hardware Rtty 
code EPROM Progammer RS -232. FRANK LY- 
MAN, Box 3091, Nashua, NH 03061. 

New! repair any TV....easy. Anyone can do it. Write 
RESEARCH, Box 517C, Brea, CA 92621. 

THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX .1111E PLACENTIA, CA 92670 

(714) 632.7721 
Join Thousand, of Readers Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 
$7.00 - 3rd Clam SILSO let Clem 

MI $23.00 - Lifetime - 3rd Clem 

'NUTS B VOLTS 

COLOR computer owners -Free hardware and 
software catalogue, SPECTRUM PROJECTS, 93- 
15 86 Drive, Woodhaven, NY 11421 

UNUSUAL UHF subscription TV kits. Also micro- 
wave downconverters. Catalog 50 cents. TROJAN, 
2920 Shelby, Indianapolis, IN 46203. 

ARCADE games for VIC-20 computer on cassettes, 
Krazy Kong, Alien Panic $12.95 each- free cata- 
log. SMALL WORLD SOLUTIONS, Rt2, Box 189B, 
Grand Junction, MI 49056. 

FREE catalog of surplus electronics parts and hard- 
ware. UNIVERSAL SOUND, Dept. RES, PO Box 
36052, Sarasota, FL 33577 (813) 953-5363. 

TELEPHONES -extensive selection- parts, 
accessories, systems. Free catolog. NDS, Box 
35444, Los Angeles, CA 90035-0444 (213) 935- 
9900. 

************************* 
* QUALITY MICROWAVE TV SYSTEMS ************************* 
* Complete Systems From =6995 

* 1.9 to 2.5 
GHz 

* Antennas 

Galaxy 
* Electronics 

6007 N. 61st Ave. 
* Glendale, Az. 
* 85301 
* (602) 247-1151 

* COD's 
* Dealers Wanted 
* * * * * * * * 

n 
MasterCard 

V 

GOLD START, 

SILVER 
STAR 

STAR II 

BRITE 
STAR 

WRITE FOR 

McGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
Tel.: 1 (816) 642 5092 

1901 MCGEE STREET KANSAS CITY, MO. 64106 

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 
33577 (813) 953-5363. 

FREE Canadian semiconductors catalog of inte- 
grated circuits, electronics components at bargain 
prices. C. M. ELECTRONIQUE, B.P. 243, Lapraire, 
Quebec, Canada J5R3Y3. 

1171: INA r(OIOL.,er. 

71 TOOLS -TOOL KITS 
FREE CATALOG 
CALL (215) 825-4990 
EXPERIENCE QUALITY VARIETY 

MILITARY radios: R-174, tunes 1.5-18 MHz, AM- 
CW-SSB, amateur, shortwave frequencies: $47.50 
mint, $27.50 good. Canadian Backpack Radio 
PRC-510, 38-54 MHz FM transceiver with headset, 
battery box, antenna: $34.50, 2i67.50 good. ARC - 
27 Aircraft Guard Receiver, 220-248 MHz AM, sin- 
gle channel: $12.50 mint. Schematics instructions 
included. Add $5 unit shipping. BAYTRONICS, De- 
pt. RE, Box 591, Sandusky, OH 44870. 

XENON FLASH LAMPS 

ASK FOR OUR NEW CATALOG. 
CALL OR WRITE FOR INFORMATION. 

TEC/WEST (USA) INC. 
10889 WILSHIRE BLVD., SUITE 740 

LOS ANGELES, CA 90024-4299 
CA: 213/208-5529 OUTSIDE CA: 1-800-421-7215 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1.90 per word (minimum 15 words) to: 
Radio -Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $15.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 

( ) Special Category: $15.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 

1 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 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 
$1.90 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues, 
10% for 12 issues within one year, if prepaid. 
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word 
prepaid...no" minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 150 
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the 
date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday, 
Sunday, or a holiday, issue closes on preceding working day. 
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FOR SALE 

I UALITY MICROWAVE TV SYSTEMS 

2 YEAR WARRANTY 
PARTS & LABOR 

2.1 to 2.6 GHz Ant. 
34 db Gain or Greater 
Complete Systems. Parabolic 

Dish Style ¡as pictured) S 99.95 
Commercial Rod Style 
139' overall length) S109.95 

Gown Converters !separate) S 3495 
Power Supplies 112V to 16VI S 2495 
Data Into ¡Plans) S 9.95 
REPAIRS. Down Converters S 1995 

lino Parts Labor Freigntl 

Phillips -Tech Electronics 
P.O. BIM 34772 
Phoenix. AZ 85067 
(6021 265-6255 
Special (By Pricing Dealers Wanted 

COOS IND VISA 

THE Intelligence Library. Restricted technical 
secrets -books on electronic surveillance, lock - 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd., 
Flushing, NY 11354. 

SURVEILLANCE device schematics, books on 
electronic surveillance methods & equipment, 
locksmithing, covert technologies, etc. Catalog, 
$1.00, MENTOR, Dept. Z, 135-53 N. Blvd., Flush- 
ing, NY 11354. 

SUBSCRIPTION TV manual, covers both the sine 
wave and gated sync system, only $12.95. Includes 
theory, circuits, waveforms, and trouble shooting 
hints. Video game cartridges are easy and in- 
expensive to duplicate, plans $9.95. Information 
$2.00, refundable. RANDOM ACCESS (formerly D 
& S Enterprises), Box 41770R, Phoenix, AZ 85080. 

Full Size Keyboard 
Conversion 

For 

Your 

ZX81/ 
TS1000 

SUN KD -81 

$6995 
Easy To Install 

No Soldenng - No Modification, 

41 Keys with Full Size Space Bar Allows Touch Typing 
Same Key Layouts as Sinclair Two Color Keytops 
Keyboard Case Holds Both Keyboard and Computer 

Commands and Graphics Spelled Out on Keytops 

16K Piggyback RAM Module P N MX -I6 $49.95 

SUNTRON/CS CO., INC 

ffiino' 213-644-1149 
1-800-421-5775 

0, send Check n, M 0 hi 

P 0 Boo 1957 Hawthorne CA 90250 
r000m,a ,,,,dons n4,1 fi'., .a% 

'44 54 00 shy ha,utlmg VISO Mnsle,cam mdndr . efd 

!791/ 

.125 aluminum- make your own chassis! Cut to 
size, squares, rectangles only. 6 cents sq. in., 
$10.00 minimum, $2.00 handling. Shipped UPS col- 
lect. Send dimension(s) of piece(s) to: O'DAY, PO 
Box 248, Lansing, IL 60438. 

ANTIQUE radio, Information, amazing source. 
We have literature and prices. $2.00 refundable 
and SASE. ANTRONICS Box 341, Bettendorf, IA 
5222. 

WANTED 
POPULAR ELECTRONICS, 1954 through 1967 or 
later. RICHARD GRIBBLE, 200 E. First St., Kanna- 
polis, NC 28081. 

USA PAY -TV STATIONS 
COMPLETE and latest data on: locations, equip- 
ment, programming, and more! Just $9.95. TCE, 
Dept -R6, Box 343, Brooklyn, Ny 11230. 

EDUCATION & INSTRUCTION 
EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call, (614) 863-1791, or write, 
ASSESSMENT, Box 13130 R, Columbus, OH 
43213. 

UNIVERSITY degrees by mail! Bachelors, Masters, 
Ph.D's...Free revealing details, -COUNSELING, 
Box 317-RE6, Tustin, CA 92680. 

BEAT Pac-Man and other popular games. Learn 
game designer's secrets. Master new games. Save 
money. Read Steve Bloom's new book, "Video In- 
vaders." Send $5.95. SOFTWARE HAVEN, 120 
Wall Street, Suite 1044-A, N.Y., N.Y. 10005. 

ELECTRONICS technician employment exams 
from Silicon Valley. Prepare for a high paying job. 
400 questions with answers. Send $9.95 to AD- 
VANCED LEARNING PUBLICATIONS, 1348 
Yosemite Drive, Milpitas, CA 95035. 

YOUR own radio station! AM, FM, cable, licensed, 
unlicensed. Low cost transmitter kits, free info. 
BROADCASTING Box 130-F6, CA 95969. 

FCC LOWERS REQUIREMENTS 
GET YOUR RADIO 

TELEPHONE LICENSE 
FCC changes make obtaining High -Level 
Radio Telephone License much easier 
now. Eliminate unnecessary study. with 
our short cuts and easy to follow study 
'material. Obtaining the General Radio 
Telephone License can be a snap! Sam- 
ple exams, also section covering Radar 
Endorsement. A small investment for a 
high -paying career in electronics. $19.95 
ppd. Spi -Ro Distributors. P.O. Box 1538, 
Dept. R. Hendersonville, N.C. 28793. 

CB EQUIPMENT 
CB radio books, kits, modifications, free catalog. 
APS, POB 263RE, Newport, RI 02840. 

REEL TO REEL TAPES 
TRUCKLOAD sale Ampex high quality open reel 
tape, 1800- or 2400 -feet on 7- inch reels, used once. 
Case of 40, $45.00. Cassettes available. VALTECH 
ELECTRONICS, Box 6 -RE, Richboro, PA 18954. 

COMMUNICATIONS EQUIPMENT 
VIDEOSCAN 1000 Slow Scan TV-high resolution 
(amateur, phone line, surveillance, teleconferenc- 
ing). Code*Star-decode morse, RTTY, ASCII. 
Large LED's or connect computer/printer. Morse-A- 
Keyer-CW keyboard. Tri -voltage power supply. 
Kits/assembled. Free brochures. MICROCRAFT 
CORPORATION, Box 513 -RE, Thiensville, WI 
53092. (414) 241-8144. 

CABLE TV 
CHANNEL 3-60db notch filter. 63.5 MHz. $32. 
CROSLEY, Dept 606, Box 840, Champlain, NY 
12919. 

CB RADIO 
GET more CB channels and range! Frequency 
expanders, boosters, speech processors, FM con- 
verters, PLL/slider tricks, how-to books, plans, mod- 
ifications. Catalog $2.00. CB CITY, Box 31500 RE, 
Phoeniz, AZ 85046. 

UHF DESCRAMBLERS 
WE'VE got them all! Deluxe descramblers at low, 
low prices. Catalog $2.00. Free information. TCE, 
Dept -R6, Box 343, Brooklyn, NY 11230. 

CABLE TV EQUIPMENT 
JERROLIDS, Oak, Phillips- you name it! Largest 
selection, anywhere! Catalog $2.00. TCE, Dept. R6, 
Box 343, Brooklyn, NY 11230. 

BUSINESS OPPORTUNITIES 
PROJECTION TV...Make $$$'s assembling pro- 
jectors...Easy...Results comparable to $2,500 pro- 
jectors...Your total cost less than $17.00...Plans, 
lens & dealers information $15.00...Illustrated in- 
formation free... MACROCOM-GJX, Washington 
Crossing, PA 18977. Credit card orders 24 hours. 
(215) 736-2880 

HIGHLY 
PROFITABLE ONE-MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired. sales handled by professionals. Ideal 
home business Write today for facts' 

Postcard will do, Barta-RE-X, Box 248, 
Walnut Creek, CA 94597. 

WIND power an investment in the future. The right 
decision is essential. Information $2.00 WINDE - 
SIGN, Box 138, Boston, NY 14025. 

MAKE your computer pay its own way. Sample 
newsletter $1.00. COMPU-PROFIT, Box 332-RE4, 
Fairfax Station, VA 22039. 

WHOLESALE MATV/CATVNCR equipment, an- 
tennas, audio cables, adapters, original/ 
replacement cartridges & styli, telephone accessor- 
ies, radios, cassette recorders, speakers, etc. Send 
letterhead for free catalog (212) 897-0509. D&WR, 
66-19 Booth, Flushing, NY 11374. 

EDUCATE yourself -security alarm business. 
98% of homes do not have burglar alarms. Ex- 
cellent employment -business opportunities. 
Break-ins average 25,000 daily. Two dollars for 
information postpaid (redeemable). SECURITY 
ELECTRONICS INTERNATIONAL, PO Box 1456 - 
AE, Grand Rapids, MI 49501. 

42 "Bare Power Supply Boards" . %lc 

(FOR ALL T0-220 3 TERMINAL REGULATORS) 
"Four Styles In Stock" All Boards 2"x3" - 610 

7800 Positive Fixed Silk Screened - Soldermasked 
7900 Negative Fixed Make Projects A Snap! 
317T Positive Adjustable Includes: Detailed Instructions 
3370 Negative Adjustable Parts Lists -Schematics -Design Tips 

02.50 ea. - 4 1r $9.00 add 51.00 postage k handling 

MIDWEST TECHNICAL 
P.O. 800 272. AURORA IL 60507 

CONVERTERS 
GATED pulse wave UHF (speaker box type), has 
true AGC, parts $125.00. The following have sound 
out of the TV like normal with only an antenna con- 
nection to the TV or VCR. Deluxe IIB cos wave UHF, 
has true AGC, parts $150.00. Digital sync 
suppression/active video inversion VHF/UHF FV - 4 has true AGC, parts $225.00. Quantity dis- 
counts. Plans: large SASE (54 cents postage.) Free 
shipping/handling. 1-312/267-3455. LSR 
ENGINEERING, Dept. RE, PO Box 6075, Chicago, 
IL 60680. 

VIC-20 
CAPACITOR tester/meter. Connects to userport. 
Displays values 10 -PFD through 650-MFD. In- 
dicates shorts and opens. Needs no extra memory. 
Guaranteed. Wired tester and cassette program. 
$39.95. SANDI ELECTRONICS, 203 Cambridge 
Belton, MO 64012. 

PLANS & KITS 
PRINTED circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or descrip- 
tion for quote to KIT CIRCUITS, BOX 235 Clawson, 
MI 48017. 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C & 
D ELECTRONICS, P.O. Box 21, Jenison, MI49428. 

YR UPGRADE TELEPHONES 
-r-I . L 

. I. . 

. 

Hold Busy Silencer Circuit 
Avows you to put calls on hold. Also lets you silence bell or put phone on 

'busy Plans 54.00. Kit 54.00 - S2.00 phone. 
Intercom CIrcull 

Lets you use phones as an intercom No extra wiring required Less costly 
than vnreless models Plans 57,00. Kit 515 00 - S5 00 .hone 

L c 
Z 
m 

co 
d8 Enterprises Bas 8 Oradell. NJ 07649CO 

W 
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PLANS & KITS 

LIGHT display sequencer kits. Send stamp for 
flyer. DESIGN SPECIALTY, P.O. Box 1995, Hunt- 
ington Beach, CA 92647. 

PROJECTION TV...Convert your TV to project 7 
foot picture. Results comparable to $2,500 pro- 
jector... Total cost less than $20.00 ... Plans and 
lens $17.50... Illustrated information free... Credit 
card orders 24 hours. (215) 736-3979. MACROCO- 
MAGJ, Washington Crossing. PA L8977 

FREE KIT Catalog 
FUNCTION GENERATOR KIT $59.95 
Auto -Ranging Cap -meter kit $79.95 

Phone 209-772-2076 
Write or Phone for FREE CATALOG 

DAGE SCIENTIFIC INSTRUMENTS 
BOX 144 VALLEY SPRINGS CA 95252 

contains 
TEST & 
EXPERI- 
MENTER'S 

EQUIP. 

ELECTRONIC touch light control pad five modes 
dim, medium, bright, delay, and off. Two kits avail- 
able. Write for free brochure. EXOTIC ELECTRON- 
IC IDEAS, P.O. Box 446, Lake Bluff, IL 60044. 

KITS, plans, devices, miniature transmitters, tele- 
phone circuits, electronic article surveillance, radio 
homing, motion detection, laser, radars. Giant cata- 
log $2.00. INFORMATION INTERNATIONAL, P.O. 
Box 5162 RE, Tampa, FL 33675. 813-949-7504. i MINI FM MIC 

Compact size. only 2- x 1" x 3Xa". Transmit 

to FM radio 88-105 MHz. Exceptional au- 

dio quality. Transmits stable signal up to 

900 ft. Complete kit incl. case, battery & 

instructions. Only $15.95. Assembled 

$20.95. Add $1.55 S&H ea. CA. RES. 

ADD TAX. Send 20e stamp for brochure. 

S.E. Corp., Box 1132 -RE 

Yoe* undo, CA. 92686 

SINE wave decoder problems? Manual includes 
trouble shooting, alignment, antenna hookup, im- 
provements, theory. $15.00. SIGNAL, Box 2512-R, 
Culver City, CA 90230. 

TAILGATERS beware! Clever device ends this 
hassel. Quick, easy installation. kit $4.95, two for 
$8.95. TAILGUARD, 8 Alpine Place, Franklin, MA 
02038. 

PROFESSIONAL electronics devices plans, 
kits, P.0 circuitry, famous drop -in microphone car- 
tridge, debugging equipment, more items available - 
For information send $3.00. MOUNTAIN ELEC- 

TRONICS, R.2, Box 30, Charlotte, TN 37036. 

MICROWAVE television "downconverters." Ex- 
clusive new five stage design. Easily assembled. 
Catalogue: $2.00 (refundable). NDS, Box 12652-R, 
Dallas, 75225. 

ELECTRONIC 
ORGAN KITS 

3-4 Manuals 
THEATER and CLASSICAL 

Refundable Parta 
Wurtitzer reproductions Brochure 02.00 Catalog $2.00 

DEVTRONIX ORGANS, INC., Dept 60 
6101 WAREHOUSE WAY, SACRAMENTO, CA 96826 

FREE cable TV. Complete instructions reveal key 
technique. Send $5.00. TDS, PO Box 8133, Spring- 
field, IL 62702. 

SUBSCRIPTION TV KITS 
UHF Gated Pulse Kit.....$39.00 
UHF Sinewave Kit.... -...$37.00 

Special Both Kits $59.00 
Informative Catalog $ 2.00 

Kits include all parts, manual and an 
etched & drilled PC hoard. Send for 
our a Informative Catalog a and find 
out what type you need. 

J & W ELECTRONICS, INC. 

P. 0. BOX 61-B 

CUMBERLAND, RI. 02864 

FREE phone calls made by users. Electronics de- 
vice report. Plans sold for information, education 
only. $7.50: DISTRIBUTORS MART, Dept. 
RE63,Box 333, Modena, NY 12548. 

SAVE 80%. Build your own home computer. Easy - 
to -follow plans and monitor programs. PC boards 
available for all circuits. 808DA or Z80A plans 
$18.50 -specify which. ABLEONICS, 225 Con- 
gress 216, Austin, TX 78701. 

NOVEL electronic cricket's sound project. Com- 
plete instructions for novice or expert.. Good sale/ 
gift item.. $4.95.MCN SYSTEMS, 7017 N. E. Sum- 
ner, Portland, OR 97218. 

ELECTRONIC Surveillance: Incredible manual, 
"Homebrew Bugging" outlines wiretapping, bug- 
ging, and other techniques used by professional 
operatives (Schematics included) -$15.00. We 
also have manuals on remote control, covert com- 
munications, survival, weaponry, exotic alarm sys- 
tems, countermeasures, and more. Send $3.00 for 
catalog: A.T.I.S., Dept. R, Box 4068, Dearborn, MI 
48126. 

AMAZING electronic devices: VOX's miniature 
transmitters, telephone transmitters, telephone 
wiretap defeats, telephone monitors, telephone rec- 
ording equipment, remote control devices, and 
much more!! Send $3.00 for catalog: A.T.I.S., Dept. 
R, Box 4068, Dearborn, MI 48126. 

SAVE energy! Build a computerized thermo- 
stat. Send $5.00 for schematic and software. 
GLOVATRON, PO Box 559, East Detroit, MI 48021. 

CATALOG- Transmitters, linears, MDS 
downconverters, scramblers, broadcasting, CB, 
hobby plans & kits. $1.00. PANAXIS, Box 130-F6, 
Paradise CA 95969. 

RP" MODULATORS - 
for the video industry/ 

Satellite modulators from channel 2 Mrs UHFI 
- 

Kits A assembled models for all bkraoeonputers...including our new 
Apple -serer designed to mount inside computer. Also an extensive 
line of mantas, cameras and kits. FREE CATALOG 

PHONE 11021 987-3771 

ATV Research 
13 -RE BROADWAY 

DAKOTA CITY, NE 68131 

RELIABLE MICROWAVE TV ANTENNAS 
2.1 to 2.6 GHz 

Frequency Range 
34db System Gain ter Greater) 

Complete System tinctured) $119.95 
Down Converter Probe Style 

AAssembted & Tested) S 49.95 
Power Supply 112V to 16V DC.) 

!Assembled & Tested) $ 39 95 

1 YEAR WARRANTY 
PARTS & LABOR 

PETERSON 
ELECTRONICS 
4558 Auburn Blvd 
Sacramento. CA 95841 

(9161486-9071 

SPECIAL QUANTITY PRICING 

Dealers Wanted . COD'S 

VISA Mo,rr Card 
V 

SATELLITE TELEVISION 
7 foot parabolic antennas. $116.00. Send $1.00 for 
brochure. BOB'S ELECTRONIC SERVICE, 7605 
Deland, Fort Pierce, FL 33451. 

SATELLITE television! Free wholesale price list. 
Know the facts with "Handbook and Buyers Guide" 
only $9.95. COMMUNICATIONS CONSUL- 
TANTS, PO Box 5099, Fort Smith, AR 72913. 

10' fiberglass dish, polar mount, tracker junior rota- 
tor, dexcel LNC, chapparal feedhorn with polorota- 
tor, E.T. stereo TV receiver, must sell at my cost 
$3995.00. VERN HEAL PO Box 465, Unity, ME 
04988 (207) 948-9911. 

SATELLITE antennas build 10' hood under $160 
metal $98 plans $40. PROTOTYPE ENGINEERS, 
Box 1812 Deming, NM 88030. 

SATELLITE TV receiver breakthrough! Build 
your own commercial quality receiver now! In- 
struction manuals, schematics, circuit boards! 
Send stamped envelope: XANDI, Box 25647, De- 
pt. 21K, Tempe, AZ 85282. 

SATELLITE TV WEEK 
The most complete weekly listings. We cover more than 

lust SATCOM 3. Send $I for sample copy. 

Satellite TV Week 
P.O. Box 308, Fortuna, California 95540 

Call toll free: (800) 358-9997 Canfornla(707)725.2476 

COMPUTERS 
TI -99/4A owners. Send for free list of new and excit- 
ing software. DYNA, Box 124, Hicksville, NY 11801. 

WE will beat all prices. TI99/Commodore/Atari. Ex- 
tensive stock of hardware, sofdtware. Free offers. 
For free brochure write or call: RAY -COMP, PO Box 
463, Plainview, NY 11803 (516) 579-4263. 

MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gems - 
back Publications. This issue appeared in 

April 1908 -just 75 years ago. You can own 
your own reprint of this unique first edition for 
just $2.50 plus 750 P&H. It's available from 
R -E BOOKSTORE, Radio -Electronics, 200 
Park Avenue South, New York, NY 10003 

`,t11 tif 
e 

Take 
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Security Products 
Catalog 

over 2000 items! 

CCTV C! 
controls 
alarm system 
passive infrareds 
motion detectors 
ultrasonic detectors 
magnetic contacts 
smoke detectors 
vehicle alarms 
accessories 
remotes 
tools 

Send $1 for 
postage and 

handling. 
i 

mountain westTM 
4215 N. 16th Street Dept. RE -6 
Phoenix, AZ 85016 

CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$ Buy Warehouse Direct & Save $ 

36 channel 
converter 

$4595 

36 channel 
wired remote 

converter 
only 

$8895 

Send $2 for complete catalog 
of converters and unscramblers 

Quantity Discounts Visa Master Charge 
Add 55 shipping-Mich. residents add 4% sales tax 

C&D Electronics, Inc. 
P.O. Box 21, Jenison, MI 49428 

(616) 669-2440 

Jerrold 60 Channel Cordless TV Converter Model DRX-3-105 
Receives up to 60 TV channels Remote TV 

Control Attach to any age or model TV in minutes 
No tools required On/Off button Channel 

selection Channel stepping Fine tuning. 
DRX-3-105 $110.00 

LSS-1 Features are: 
Digital LED channel readout!! 
Signal strength meter!! 
Built-in R.F. modulator 
Inverted video 
Scan Feature 
Optional remote tuning jack 
Audio, video output jack 
Lighted function switches 
Cabinet with anodized front 
panel 
Downconverter-a total hybrid 
design 
Downconverter included!! 
Absolutely no adjustment 
required 
Available in kit or assembled 
Dealerships available!! 

REVOLUTIONARY 
LSS-1 Satellite TV Receiver Kit 

Z./ ///////////////////////// 

THE LSS-1 RECEIVER is revolutionary in performance and features. Its unique 
patented design enables the kitbuilder to assemble without troublesome adjustment. 
Flawless construction manual allows for easy fast assembly. Try the LSS-1 in kit or 
assembles. Further information sent on request. 
LSS-1 $349.95 

UHF T.V. C 
PR EAMP O 

O 
O 

Features: UHF UHF 
dB gain! In Out 

Kit U U 
Your reception will dramatically improve! 
This unit will enable you to pull in signals 
you never knew were there! 
For both indoor and outdoor use. Input and 
output impedance 75 ohm. No adjustment! 
Easy assembly. 
JH -0 Kit $22.95 

AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 
90 day 
warranty on 
PS -5!!t 
MICROWAVE 
RECEIVER 
SYSTEM 

Commercial grade construction 
Sturdy Parabolic aluminum reflector antenna 
High gain 50 db! 
Line of sight distance 45 miles! 
Complete system, power supply, cable, assem- 
bled reflector antenna, and downconverter. 
Downconverter mounted in attractive cabinet. 

PS -5 Assembled $109.95 
Kit Form $ 79.95 

R.F. MODULATOR 
Combine both audio and video output onto 
channel 3 or 4 of your T.V. set. 
Single I.C. chip (MC 1374) makes for quick 
and easy assembly. Single adjustment con- 
trol! A must for every video recording or 
computer enthusiast. 
VH-0 Kit $19.95 

Digital Multimeter 
a MIC-3300A 

Kit Form 31/2 Digits 
DC .5% Accuracy 

DCA up to 10 Amps OHM up to 20 M OHM 
hFE measurement Floating decimal point 

Leads n battery included Easy instructions 
A high quality Digital Meter Kit at an affordable 
price. Educational and enjoyable to build, the MIC 
3300A is a high quality meter for all hobbyists and 
maintenance work. 
MIC-3300A Kit Form $59.95 
Carrying Case $ 9.95 

AMATEUR 
MICROWAVE RECEIVER KIT 
1.9-2.5 GHZ ai.a 

PS -1 Assembled 32 element antenna 519.95 
PS -2 20 dB gain microwave receiver kit 

with variable power supply kit .... $50.00 
PS -3 Complete package PS -1 & PS -2 .. $65.00 

Mounting Hardware Included 

Microwave Preamp!!! 
NEW 

Kit 
Use with PS -3 Kit. Adds 20-25 db gain to 
boost reception distance. 

Low Noise 
High Gain 
Can be used with all existing 
stop sign board receivers!!!! 
1.9-2.5 gHZ Freq. Range 

PS -4 $34.95 

SEI, Inc. 
912 W. Touhy, Park Ridge, IL 60068 

Illinois Residents 
(312) 564-0104 

Orders Only, Toll Free # 
(800) 323-1327 

Minimum orders $15.00. Add 10% ship- 
ping on orders under $35.00. Orders 
over $35.00, add 5%. Illinois residents 
add 6% Sales Tax. Catalog - $1.00 

Visa and MasterCard Acceptable 

CIRCLE 55 ON FREE INFORMATION CARD 
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CPU'S & 
SUPPORT 

CHIPS 
8039 6.96 

80934 2.75 
80%A 5.75 
8098 29.% 
AM02901 8.96 
8202 19.96 

8212 1.80 

8214 3.60 
8216 1.75 

8224 2.25 
0226 
8728 
8155 
8156 
8237 
3242 

8748 

1.80 
3.50 
4.% 
8.95 
14.00 
6.00 
19.% 

SHIFT 
REGISTERS 

MM1402 1.75 

MM1400 1.75 

MM1404 
MM5013 
MM5055 
MM5056 
MM5057 
MM5080 

1.75 

2.50 
2.50 
2.50 
2.60 
2.50 

8755 19.95 

8251 4.50 
8253 5.% 
8238 3.% 
8279.5 6.% 
8255 4.50 

82571ÁM%171 7.95 
8258 5.% 
6502 5.75 
280A CPU 4.75 

2808 CPU 12.96 

293A S10 10.95 

280A P10 4.95 
ZBOCTC A 8.75 
TMS9027NL 9.% 
8275 16.% 
8846 13.% 
6810 2.50 
6850 2.% 
8356 9.% 
6800018 39.50 

DISC 
Controllers 

1771.. 16.50 

1793.. 36.00 
1795.. 45.00 
1797.. 45.00 

D765C 16.95 

RAM's 
ROM's 211023 .70 

2708 2.% 2101-1 1.66 

2716 + 5V 3.50 2111AL 1.96 

2732 5.96 2114 i 1.10 
2732A-2 15.% 2114 3 1.50 

7532 7.% 2147-3 4.95 
2784 9.96 TMS34D9 2.% 
MC88760 19.% MK4088P 1 96 

82521 1.% MK4027.3 1.% 
825115 4.00 TMS4050JL 2.95 

163811 1.96 MK40913.11 1.96 

825129 1.% 4116-3 1.10 
825130 1.96 4118-15 1.50 
362BA-3 3.00 6101E 2.% 
AM9214C 2.95 Z61044 2.60 
82585 1.25 6116-3 5.50 
745387 1.75 82641416421 5.75 
745474 3.95 56725 

IMK48021 5.95 

SCR's 
1.5A 6A 35A 110A 

100 .35 .40 ,1.40 

200 .40 .50 1.80 9.00 

400 .60 .70 2.40 12.00 

600 1.00 3.60 15.00 

INTER 
FACE 

Et 

DRIVERS 

1488 % 
1489 .66 
8130 2.50 

8830 2.50 

8131 2.50 

8633 2.50 

9334 2.00 

8837 2.00 
MM5307 7.% 
6619411. 8.% 
CRT503718.% 
MM53% 2.60 
TR16028 3.% 

NO. 30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 

100'...41.40 

CRYSTALS 

2.000 6.144 
3.000 8.000 
3.579 10.000 

4.000 18.000 
5.000 18.432 
6.000 20.000 

2.95 es. 

50 PIN RIBBON CONNECTORS $2.25 
40 PIN RIBBON CABLE CONN 62.00 

34 PIN RIBBON CABLE CONN $2.00 
10 PIN RIBBON CABLE CONN 81.00 

25 watt Infra Red Pulse (SG 2006 eauly l 

Laser Diode (Spec sheet included) $24.95 

2N3820 P FET S .45 
2N 5457 N FET $ .45 
2N2646 UJT 8 .45 
ER 900 TRIGGER DIODES . . . . . 4/$1.00 
2N 6028 PROG. UJT $ .65 

DISC CAPACITORS 
.1UF 16V . 1051.00. ... 100,58.00 
.01UF35V .. ....16,51.00 100/05.00 

PRINTED CIRCUIT BOARD 
4". 6' DOUBLE SIDED EPDXY BOARDED '1,- THICK 
8.8049 5/52.90 

TOGGLE 106D - SPODTT - I2) 
SWITCHES 205' - SPOT - CENTER OFF 41.40 

1N414811N914) 15/1.00 

RED -GREEN BIPOLAR LED 
RED -YELLOW BIPOLAR LED 
MLED92IR LED 
MRD14B PHOTO DARL. XTOR 
MCT2 OPTO ISOLATORS 
4N26OPTO ISOLATOR 

1 WATT ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, 
8.2, 9.1,10,12, 15, 18, or 22V 6/81.00 

11411 -IR DETECTOR 3/01.00 
FP 100 PHOTO TRANS s .50 

RED LED's .2' 8/91.00 
YEL, GREEN or AMBER LARGE LED's .2' 6/91.00 

S .90 
s .90 
$ .40 
$ .50 
$ .40 
$ .40 

FLAT 
RIBBON 
CABLE 
GRAY 

28 gauge 

40 conductor 
.90/ft 

28 conductor 
.80/ft 

50 conductor 
1.00 

DIP SWITCHES 
CTS 206- 4 4 POSITION .75 

CTS 206- 7 7 POSITION .% 

CTS 206 8 8 POSITION .96 

CTS 20610 10 POSITION 1.25 

DIP 
SOCKETS 20 PIN .25 

8PIN .10 22 PIN .25 

14 PIN .12 24 PIN .25 

16 PIN .15 28 PIN .35 

18 PIN .20 40PIN .40 

WIRE WRAP SOCKETS 
.40 
.45 
.50 
.55 
.90 

1.10 
1.25 
1.50 

14 PIN 
16 PIN 
18 PIN 
20 PIN 
24 PIN 
28 PIN 
40 PIN 

DB CONNECTORS 
009P - 12.00 0825P - $2.75 

0690 - 3.00 DB25S - 3.50 

HOODS- 1.10 HOODS- 1.25 

TRIAC's 
PRV 1A 10A 25A 

1:30 .35 .60 1.40 

2(X) .50 .80 1.90 

400 .70 1.00 2.60 

800 1.00 1.20 3.60 

C/MOS 
4002 

4907 

4009 
4010 
4011 
4012 
4013 
4014 
4015 
4018 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 

4027 

4030 
4014 
4036 
4040 
4042 

4046 
4017 

4080 
4061 

4052 
4063 
4060 

4Ó66 
4040 
4070 
4071 
4072 
4076 
4077 

4081 
4082 
4093 
4099 

4510 
4511 
4514 
4515 
4518 
4618 
4520 
4525 
4639 

$ 
so 

69 
75 

35 
25 
35 
25 

35 

.25 

49 

'% 

1.25 

09 

175 00 
1.25 

74000 
74CO2 
74C04 
74C09 
74010 
74C14 
74C20 
74032 
74042 
74C74 
74078 
74C96 
74C88 
74C90 
74093 
74C184 
740157 
74C190 
74C181 
74C183 
74C 173 
74C 174 
74C 176 
74C 192 
74C901 

74C902 
74C 914 
74C921 
74C83 

.90 75 

.36 

.3º 

.27 

.65 

.27 3º 
1..50 

70 
1.40 

.w 
2.60 
1.75 
120 
1.16 
,16 

76 
1.16 

19 

1.30 

.70 
1.75 
3.96 
1.25 

74S SERIES 74574 
74885 

74500 .30 74886 
74502 .30 74589 
74503 .30 745112 
74504 .40 74S133 
74505 .45 745135 
74508 .40 74S138 
74510 .30 74S139 
74511 .35 74S140 
74515 .40 74S151 
74520 .40 745153 
74530 .40 745157 
74532 .40 745158 

.70 
1.25 
.60 

1.90 
85 

.50 
1.10 
1.25 
1.10 
1.70 
1.25 

.96 
1.25 
1.25 

745161 
745163 
74S169 
745174 
745175 
745182 
745194 
745240 
745241 
745257 
745258 
74S260 
745280 
74S373 

1.75 
1.40 
1.75 
1.40 
1.40 
1.75 
1.10 
1.00 
1.60 
1.30 
1.30 
1.50 
1.75 
2.25 

LINEAR CIRCUITS 
DAQOBEQ - 3.75 1E3E5 - 100 
TL062 CP - .96 LM368 - .60 

11.064 CN - 1.50 LM361 - 1.75 
1L084 - 1.60 LM370 - 1.60 
LM201 - .75 LM377 - 1.60 
LM301/748 - .30 LM380 - .86 

LM307 - .30 LM383 - 1.90 
LM388-.% LM386-.85 
LM310 - 1.10 1.M387 - 1.26 
LM311 - .60 LM393 - .75 

LM318 - .75 LM556 - .34 
LM319 - .% LM556 - .86 
LM324 - .56 565 - .96 

LM339 .66 566 - 1.25 
LM348 - .90 567 - .% 
LF351 - .56 709 - .25 
LF353-1.90 710-.46 
LF366 - .90 CH - .40 

741 rV _ 26 

747 - .50 

CA758 - 1.75 
LM1310 - 1.60 
1458 - .80 
1468 - .80 
LM1808 - 1.75 
LM2901 - .96 
CA3018 - 1.96 
CA3078AT - 1.50 
CA3088 - .75 
AD2700LD - 4.% 
CA3140 - 1.00 
3900 - .46 
4136 - .% 
N5696A - 1.50 
063038 - 1.75 
8038CC - 3.90 
LM13060 - .96 
CA3089E - 1.76 

20KV 250MA DIODE $1.90 

12V DC RELAYS 
TTL SIZE 

S.P. 1200 ohm coil 
.76 

D.P. 400 ohm toll 
.96 

SILICON POWER RECTIFIERS 

PRV IA 3A 12A 50A 1254 240A 

100 .05 .14 .35 .90 4.25 6.00 

200 06 .17 .50 1.30 5.25 9.00 

400 .09 25 .65 1.50 6.50 12.00 

66) .11 .30 .80 2.00 8.50 15.00 

800 13 .35 1.00 2.50 10.50 18.00 

1000 .20 45 1.25 3.00 12.50 26.00 

REGULATORS 
LM338K 86.75 323K 1LA141561....81.75 
LM317T 81.00 LM305G 8.75 
78105. 78L12 8 .40 3401-5, 6, 8, 9, 12, 

723 8 .50 15, 189r 24V . ., 8 .85 
32075, 12, 15 or 24 9 .90 LAS1412 + 12V 

LM337T 81.95 3A 53.95 

TANTALUM CAPACITORS 
.22UF35v 5/$1.00 
.47UF35v 5/81.00 
.68UF35V 5/01.00 
1UF20V 5/81.00 
2.2UF20V 5/81.00 
3.3UF20v 4/91.00 
4.7UF35v 4/81.00 
6.8UF20V 4/91.00 
1OUF20V - 9 .40 

22UF 10V - $ 30 

15UF 16V 

30UF6V 
33UF 10V 
47UF20V 
88UF-16V 
120UF6V 
2000F 20V 
150ÚF 16V 

330UF 10V 

3/01.00 
5/81.00 

$ .40 

9 .85 

51.00 
8 .75 

81.75 
$1.30 
$1.75 

POSTAGE RATES 

ADD 10% FOR ORDERS UNDER 425.00 

ADD 5% FOR ORDERS BETWEEN $25.00 6 850.00 

ADD 3% FOR ORDERS ABOVE 950.00 

/JI 

EPDXY GLASS VECTOR BOARD 
thickwitll1 spacing 

4`, x614" $1.95 
14 PIN HEADERS 3/81.00 
16 PIN HEADERS .40 
24 PIN HEADERS .75 
40 PIN HEADERS 1.10 
50 PIN EDGEBOARD CONN 3.95 
26 PIN EDGEBOARD CONN 2.50 
50 PIN ANGLE CONN 3.95 

TRANSISTOR SPECIALS 
291307 PNP GE 70.5 40 
2144044 PNP GE TO -5 3- I.00 
HEP 68014 - PNP GE TO -3 .05 
TIP 111 4 .50 TIP 146 1.35 

2N6233.NPN SWITCHING POWER I 95 
MR F8004 CM RF TRANSISTOR NPN ß 
293772 NPN Si TO -3 1.00 
294908 PNP Si TO -3 1.00 
TIP 2966 PNP Si 70 

2N2222 NPN Si TO -18 10 1.00 
2N2907 PNP Si TO -18 9, 1.00 
293055NPN S TO -3 .51 
2N3904NPN Si TO -92 91 1.00 
293908 PNP T0412 .56 
266109 PNP Si TO -720 .55 
TIP 318NPNS TO -220 40 

TIP329 PNP S TO -220. 40 
TIP34PNPSI 95 
TIP 121 PNP Si U84 00 
TIP 141 NPN S 097 1.00 

80316 . 175 
DPS300 - DUAL POWER DARL 93.95 
MJE3055T 9 60 

TTL IC SERIES 
7400 .17 
7401 .17 
7402 .17 
7403 .17 
7404 .24 
7405 .24 
7406 .2a 
7407 .28 
7408 .24 
7409 .18 
7410 .17 
7411 .22 

7412 .30 
7413 .35 
7414 .45 
7416 .25 
7417 .25 
7420 .17 
7425 25 
7426 .25 
7427 .25 
7430 .17 
7432 .27 
7437 .27 
7438 .27 
7440 .17 
7441 .75 
7442 .45 
7446 .85 
7446 .B6 

7447 .65 
7448 .65 
7450 .17 

7472 
7473 
7474 
7475 
7476 
7480 
7483 
74% 

.30 

35 
.32 
.40 
35 
.46 
.50 

.55 
74% .35 
7489 1.60 
7490 .35 
7491 .46 

7492 .45 
7493 .35 
7494 .60 
7405 .55 
74% .80 
74107 .30 
74116 1.50 

74121 .29 
74122 .39 
74123 .42 
74126 .45 
74145 .60 
74148 1.10 
74150 1.10 
74151 .50 
74153 .40 
75154 1.10 
74155 .50 
74157 50 
74160 .% 
74161 65 

74612 
74163 
74164 
74165 
74166 
74170 
74173 
74174 
74175 
74176 
74180 
74192 
74190 
74191 
74193 
74194 
741% 
741% 
74221 
74273 
74279 
74298 
743E5 
74367 
74380 
75324 
75325 
75492 
9931 

9802 
8126 
8T97 
8798 

.60 

.60 

.60 
60 

.70 
1.60 

.75 

.65 

.60 

.75 
1.90 
.45 
.707 

5 

.79 

.85 

.45 

.75 
100 
.% 
.00 
es 
.65 
.65 
% 

1.75 
1.50 
1.05 

.75 
.75 

1.00 
.90 
90 

74LS SERIES 

741500 .37 

741501 20 

74L502 .23 

741503 23 

741604 23 

741506 .23 

741506 .23 

741509 .25 

741510 23 

741511 .25 

741512 .25 

741513 .45 
741514 40 

741516 .35 

741520 23 
741521 .26 

741.522 26 
741-526 36 

741527 .23 

741.528 45 

741530 .21 

741532 27 

741637 .30 

741533 .30 
741640 .26 
741542 <4 
741547 ,66 

741561 .22 

741654 25 
741573 .36 

741574 .36 

741.576 .35 

741576 .36 

741.583 .60 

741586 66 

741566 .40 
741690 .40 
741592 .56 
741593 50 

741S96 .es 
741S107.36 

7415109 .36 
7415112 .3B 

7415113 46 

7416114 .56 

7415123 .75 

741_5125 .40 

741512 45 

7415132 56 

7415138 .46 

7415137 .90 

7416135 .60 

7415139 52 

7415147 1.95 
7415161 .50 

7415153 .50 
7415154 1.90 

7415155 .66 

7415156 .e6 

7415157 .66 
7415158 .66 

7415160 70 

7415161 .70 

7415142 .86 

7415163 .66 

7415164 .66 

7415165 .80 

7415198 1 25 

7415169 1.75 

7415170 1.30 

7415173 .55 

7415174 .52 

7415175 .62 

741.5181 1.95 

7415190 .80 
7415191 .80 

7415192 ,75 

741.5193 .76 
7415191 .66 

7415195 .& 
7415198 .76 
7415197 .75 

7415221 

741.5240 

7415241 

7415242 

7415243 

7415244 

7415245 
741_5448 

7415247 
7410246 

.90 

.95 

95 
95 
.93 

1.39 

.96 

.75 

.% 
7415251 .55 

74L5253 .56 

7416257 55 

7415258 .65 

7415259 1.40 

7415286 52 

7415273 1.15 

7415279 .48 
74152130 1.80 

741S29:3 .65 

7415290 .75 

7415293 85 
7415258 .85 
7415320 2.00 
7415323 3.50 
7415365 .50 
7415366 50 

741S367 50 
74163138 .50 

7415373 ,% 
7415374 .95 

74L5377 1.25 
741.5388 .45 

741.086 1.10 

7415383 1.10 

7415398 2.50 
7416426 1.75 

7418448 1.10 

7419870 1.20 
7415662 3.00 

811.597 1.10 

811598 1.10 

MULTI TURN TRIM POTS 
50 OHM 5K 

100 OHM 10K 
500 OHM 60K 3/$2.00 

1000 OHM 500K 

TERMS. FOB CAMBRIDGE, MASS SEND CHECK SEND 8.25 FOR OUR CATALOG 

OR MONEY ORDER. MINIMUM TELEPHONE, FEATURING TRANSISTORS b 

C.O.D. PURCHASE ORDER OR CHARGE 42000 
ST.. CAMBRIDGE.TIFIERS 16 

HAMPSHIRE 
RE 

MINIMUM MAIL ORDER 65.00. 

SOLID STATE SALES 
P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 

TEL. (617) 547-7053 
WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 

TOLL FREE 1.800.343.5230 
FOR ORDERS ONLY 

Free Buyers Guide 
pages of the latest in components, tools 

and instruments -a must for DESIGNERS, 

instructors and maintenance engineers. 

NEW ZENITH ZXM 121 
High legibility 12" green phosphor monitor. 
15 Mhz bandwidth, 
40 or 80 character 
selectable full compatability.. $99.95 

IC'S * CAPACITORS 
PORTS PRICES ITEM PRICES 

7808 1 59 2200 40VDC OF f 89 
7815 1.59 1000 OF 15VDC 1.69 
1330 1.89 410 35 V 1.09 
1350 1.65 220 MFD 25V .89 
1358 2.50 100 MI -D 1bV 79 
386-3 2.50 10 MFD 50V 36 
4558 2.00 4.7 MFD 35V 36 
1458 1.25 1 Ml -D 50V 36 

RESISTOR BUYOUT 
- dz MOST STANDARD VALUES 

V. WATT 5% RESISTORS 1 OHM TO 10 MEG. OHM 

2 K MIN. BUY 1 K MIN. PER VALUE 

$6.50 Per 1,000 

,11- - - UHF/VHF Conversion 
Kit -with D. Genuine Mitsumi $1 9 95 Tuner 

CALL OUR HOT LINES 

IN CALIF. (714) 527-2554 
OUTSIDE CAL (800) 854-8660 

SCR ELECTRONICS CENTER 
5303 Lincoln Ave.. Cypress, CA 90630 

CIRCLE 25 ON FREE INFORMATION CARD 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

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 receiver. 

High dynamic range RF amplifier. 54 

in. whip. 50 foot coax. 20 dB attenuator 
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. 

$129,9507 

Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Write for free catalog. Over 100 products. 

CALL TOLL FREE 800-647-1800 
Call 601-323-5869 In Miss., outside continental 

USA, tech/order/repair info. TELEX 53-4590. 

ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39782 
MFJ 

CIRCLE 23 ON FREE INFORMATION CARD 
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SUMMERTIME IS BUILD -IT, FIX -IT TIME 
And the Place to Start Your Projects is Radio Shack! 
Put the Sun to Work With 
Our Portable Solar Panel 

Radio Shack Exclusive! 
Ready to Use 
12 or 6VDC Output 
32 Full -Spec Cells 

Converts bright sunlight into ap 
of "free" electrical power. Ideal 
les, it also will power rrany radi 
small devices directly. Output w 
liamps at 6V. 40 mA at 12V. Incl 
5 x 4" reflector panels and 48" 
clips. 53/a x 4'/e x `-/s l Not for p 
installation. 277-1250 24. 

2495 
proximately 1(ztM 

ith full sun: 80 mi 

for charging ba 
os, calculators a 

udes detachable., 
plug-in leads wit 
ermanent outdoo 

Mercury Switch 

89` 
Gravity -Actuated 

Submini position -detecting 
switch, rated 100 mA at 
24VDC. Ideal for models, 
"motion detector" alarms and 
more. 275-025 895 

Compact AC Cooling Sale! Communicator ICs 
Fan 

595 
Now 

Quiet & Efficient 
Perfect for comput- 
ers, power supplies, 
ham and hi-fi equip- 
ment. Delivers up to 
65 CFM. Leads for 
easy hookup. For 
120VAC. 11 watts. U.L. 
listed. 411/16x 21/2" 
273-241 15.95 

5OWVDC, Non -Polarized 
Electrolytics 

Low 790 As 

For speaker crossover networks, audio fi ters 
and much more. Lona axial leads. 

pr 
Approx. Crossover 

Frequency (8 ohms) Cat. No. Each 

1.0 10 kHz 272-996 .79 
2.2 8 kHz 272-997 .79 
A.7 4 kHz 272-998 .89 

10.0 2 kHz 272-999 .99 

Low 

As 

99C 

45% Off! 
Connect Your Microcomputer 

To The Real World at Low Cost! 
1488 RS232 Quad Line Driver. Makes it easy to 
interface data terminal equipment with data com- 
munications devices. Can interconnect different 
logic families. Protected, current -limited output. 
Will withstand short to any conductor in intercon- 
necting cable. Split supply, 15VDC maximum. 
14 -pin DIP with data. Reg. 1.79. 
276-2520 Sale 995 
1489 RS232 Quad Line Receiver. Use with 
above. Will perform logic level translation. Sec- 
tions can be paralleled to obtain multiple outputs 
from one input. Input signal range ± 30V. Built-in 
input threshold hysteresis. Single supply, 10VDC 
maximum. 14 -pin DIP with data. Reg. 1.79. 
276-2521 Sale 995 
SN75446 Dual Peripheral Driver. Can take a 
logic -level signal and drive a relay, solenoid or 
other device directly, up to 350 mA, 50VDC. TTU 
MOS compatible diode -clamped inputs. Very low 
input current. Single 5.5VDC supply. 8 -pin DIP 
with data. Reg. 2:79. 276-2530 Sale 1.99 

12 -Volt DC Buzzer 

189 
Super -Loud! 

Low current -great for battery 
powered security. Metal case with 
leads. 273-051 1 89 

MOV Transient 
Protector 

159 
Easy to Install 
Fast Response 

V130LA10A. Guards 120VAC 
equipment against voltage 
spikes. 35 ns response! With 
ap notes. 276-570 1 59 

Snap -In LEDs 
LowAs 179 

Pkg. Of 2 

Extra -High Brightness 
T-13/4 size. Black holders 
mount instantly in 5/ 8" 
holes. 

Color Cat. No. Pkg. of 2 

Red 276-018 1.79 
Green 276-019 1.89 

16 -Pin DIP 
Header 

169 
Mounts resistors, capacitors 
and more for plug-in use with 
16 -pin sockets. 
276-1980 1 69 

1/4 -Watt Resistors 

100 -Piece 
Assortment 2 99 

5% Tolerance. 13 popular values, 
Ten each: 10, 1k, 10k, 100k; eight 
each: 47, 100, 470, 2.2k, 4.7k, 1 

meg; four each: 150, 220, 15k. 
271-308 Set, 2.99 

Knobs for 1/4" 

Shafts 

189 
Brass 

Set -Screw 

Perfect for replacement or pro- 
jects. Smart metal -over -plastic styl- 
ing. 274-424 Pkg. of 2/1.89 

5VDC DIP Relay 

299 
.111 

DPDT contacts: 2 A at 
125VAC. 5VDC, 72 mA, 
70 -ohm coil. For 14 -pin DIP 
socket or PC mounting. 
275-243 2 99 

6VAC Transformer 
Cut 
33% 
Reg. 2.99 

199 Build a Supply! 
Shielded. 120VAC primary, 
6.3VAC at 450 mA secondary. 
17/16X23/eX11/2" 
273-1364 Sale 1.99 

Replacement Cords 
Low 79c 
As 4 6 Feet Long 

U.L. Listed 

[K Line Cord. 18 -gauge wire, molded 2 -prong 
plug, stripped leads. 278-1255 795 
© AC Power Cord. Fits most cassette portables, 
radios. 278-1256 1 59 

On Radio Shack's 
Book Shelf 

60% Off! 
195 Reg. 

4.95 

By William Barden, Jr. 

Developed by 
TI Learning Center 

-0kOG0.AMMING 
TCI1NIQt/E5 

a1 

Programming Techniques for Level 1I 
ASIC. Provides many practical examples of 
ASIC routines. 224 pages. 62-2062 .. Sale 1 95 

Understanding Electronic Control of En- 
rgy Systems. Principles of controlling motors. 

generators. combustion engines and more. Illus- 
grated. 256 pages. 62-1386 3 95 

ftadio IhaeK 
A DIVISION OF TANDY CORPORATION OVER 8500 LOCATIONS WORLDWIDE 

Retail prices may vary at individual stores and dealers 
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MORE GAIN 
Than a Varactor UHF Tuner 

$1500 SATISFACTION GUARANTEED 
Frequency Range 470-899 MHz Channels 
14-83. Output Channel 3. Ch 2 or 4 Avail. 

PART#B20 
$1500 

WHAT'S IN IT? 
To make a regular UHF tuner into a GILCO HIGH GAIN TUNER, each and every one of 

the following steps is painstakingly taken by a certified technician: 

1. The first thing GILCO does is change the standard diode to a hot carrier diode. 

2. The tuner's output is then measured on our JERROLD field strength meter and com- 

pared to a computer derived chart from which we determine the correct value coil to add 

across the IF output for maximum pm -peaked gain. 

3. The tuner is then fed a standard 10db 300 ohm antenna input and while monitoring the 

output on our HEWLETT PACKARD spectrum analyzer, the tuner is tuned to the desired 

channel and its oscillator is offset for the desired output frequency as follows: 

Channel 2: 58 Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz 

We call this step peaking because the tuner's output looks like a peak on our spectrum 

analyzer and the highest point of that peak is actually adjusted for the desired output. 

4. The last step is one more measurement on the field strength meter which is again com- 

pared to our performance chart to calculate the correct value of the second coil which is 

added to the tuners internal connections. 

This procedure was developed by GILCO and it is our computer derived performance 
charts that make our tuner better, that's because almost every tuner gets a different value 

coil before it's peaked and again a different value coil after it's peaked. The combinations 

are endless and the way we determine the values is our secret... 

GILCO PARTS KIT & 
PRINTED CIRCUIT BOARD 

Use with GILCO 
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- 
ing iron, voltmeter. No drilling is re- 
quired to the P/C board. Pre -drilled, pre-screened, plated through the 

This kit was designed to take ad- holes P/C board. AI hardware, connectors, 22 

vantage of the GILCO high gain tuner page illustrated instruction manual, & Gilco Hy - 

which means its circuitry is simpler Gain tuner. Kit assembles in Just 4 hours. 

and more efficient than those circuits that require inferior varactor tuners. 

FREE 22 Page Instruction Book included with each P/C Board or Parts Kit. This in- 

struction book will guide the builder through every step of the assembly. Nearly every 
page is illustrated. With this Instruction Book, estimated assembly time is 4 hours. 

HERE'S WHAT YOU GET FROM GILCO 

Part No. B21 Printed Circuit Board 
$1700 

1. This Printed Circuit Board uses only one resist. This prevents solder bridges. 
jumper, others use nine. 4. Newest Addition: the P/C board is plated 
2. The component layout is screen printed through the holes. This allows for easier 
on the component side of the P/C board. and more positive soldered contact between 

3. The solder side of the P/C board is the parts and the P/C board. 

covered with high temperature solder 58000 
Part No. 822 Complete Electronic Parts Kit 
All resistors (30), Potentiometers (1-5K, 3-10K), Panel Mount Potentiometer (10K), Elec- 

trolytic Capacitors (6), Ceramic and Mylar Disc Capacitors (35), Variable Capacitors (4), 
All Integrated Circuits (7), Voltage Regulator, Heat Sink, Diodes (4), IC Sockets (4-8 pin, 
3-14 pin), Power Transformer (24V, 1A), Coil Kit with No. 26 wire (4), Speaker (4", 
3oz.), Standoffs, Coaxial Cable, All Miscellaneous Harware, Etc. All parts are individually 
packaged and labeled. 

All components including the Wire, Hardware, Coaxial Cable and Heat Sinks are includ- 
ed in the parts kit. This means your assembly time from start to finish is Just 4 hours. 

GILCO ACCESSORIES & AMPLIFIER KITS 
#A02 New 2 stage, low noise, 28db gain, RF Amplifier Kit Kit 81ó00 
#A03 New 1 stage, low noise, 14db gain, RF Amplifier Kit Kit 8105° 

GILCO ORDER FORM 

#B20 GILCO Hy -Gain Modified Tuner 

#821 GILCO Predrilbd, Screen Printed, Circuit Board 

#822 GILCO Parts Kit (Less P/C Board) 

#B20, 821, B22 Complete P/C Board and Parts Kit (all three). 

#A02 Two stage, 28db gain, Amplifier Kit 

#A03 One stage, 14db gain, Amplifier Kit 

Name 

Address 

City State Zip 

Mall Order Only. Send check or money order to: 

GILCO INTERNATIONAL, INC. 
P.O. Box 8817, Coral Gables, Florida 33124 

CALL (305) 823-5891 tor COD orders PLEASE WRITE FOR OUR FREE CATALOG 

Shipping. Orders under $50 add 10%, Orders over $50 add 5%, FL residents +5% Tax 

81500 
$1700 

$8000 

811000 
1185° 

81050 

Total 

Tax 

Ship 

Total 

TYPE YOUR 
NO. PRICE 

85 .30 
123A .25 
124 .95 
128 45 
129 .45 
130 .85 

CIRCLE 29 ON FREE INFORMATION CARD 

UE 
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1.5 

SUPER SPECIAL (Min. 5 pc. each) 

TYPE NO. YOUR PRICE 

276 6.95 EXACT REPLACMENT FOR SG613H 

SPECIAL JAPANESE TYPES (Min. 5 pcs. each) 

2SC867A .... 2.75 ÁN2140 1 .45 UPC 1181 H ... 1 .25 

2SC1 1728... 1.95 M51515BL 2.95 UPC 1 182 ... 1.25 

2SC1308K...1.95 TA7205AP 1 .25 STK435 3.95 

FOR A COMPLETE 1983 COMPONENT CATALOG CALL OR V#RITE 

CALL TOLL FREE 800-526-4928 
IN NEW JERSEY (201) 379-9016 

COD ORDERS WELCOME ($25 Min. Order) 

DIGITRON ELECTRONIC 
110 Hillside Avenue, Springfield, N.J. 0708 - 

'EGG IS A TRADE MARK OF PHILIPS ECG. 
DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPE ECG. 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$S$$$$ 
CIRCLE 87 ON FREE INFORMATION CARD 

JAVANCO 
160 Second Avenue South 

Nashville, Tennessee 37201 
Order Line 1-800-251-5555 
For Info Call 1-615-244-4444 

ECK -200 
200 Assorted 

Miniature Electrolytics 
Radial & Axial Leads 

$8.50 

ECxa-72 

.,.,...+e... s r 
!L!it!1s A / 

iíiiw/I 
ECKR-72 

72 Radial Lead Electrolytic: 
18 types - 4 each 

$6.85 

MICH -9a 

MICK-90 
90 Miniature Trimmer 

Control Assortment 
18 types - 5 eacn 

$15.75 

Pscx.roe da scx.roe 

.miex7A1/i6:A ....«,.-/ ii'iiw/ 
da 

PSCK-108 
108 Axial Lead Polystyrene 

Capacitors 
18 types - 6 each 

$12.25 

.miex7A1/i6:A ....«,.-/ ii'iiw/ 

FUSE 

e-, KIT 

A Is.7 i 
W... Tr 

FUSE KIT -90 
90 Assorted Fuses 

18 types - 5 fuses each 
3AG85n2MMsizes 
Good usable amperages 

$13.75 

PSCK-108 
108 Axial Lead Polystyrene 

Capacitors 
18 types - 6 each 

$12.25 

E ECKA-72 
72 Axial Lead Electrolytic: 

18 types - 4 each 

$6.85 

40 page Catalog $2 FREE with $1 5 order 
Shipping & Handling $2.75, C.O.D. add $2.00 extra 

Visa & Mastercharge Accepted 

CKA-72 
72 Axial Lead Electrolytic: 

18 types - 4 each 

$6.85 

118 

40 page Catalog $2 FREE with $1 5 order 
Shipping & Handling $2.75, C.O.D. add $2.00 extra 

Visa & Mastercharge Accepted 

CIRCLE 29 ON FREE INFORMATION CARD 
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1 IA 

WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 
TRANSFORMERS BLACK PLASTIC 

CASE 120 volt 
primaries 

5.6 VOLTS at 750 MA $3.00 
8 VOLTS at 150 MA $1.25 
16.5 V. at 3 AMPS $8.50 
18 V et 650 MA $3.50 
18 VOLTS N 1 AMP $4.50 
18 V.C.T. at 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 

DC WALL 
TRANSFORMER 

ALL ARE 115 VAC 
PLUG IN 

4 VDC at 70 MA 
9 VDC et100MA 
9 VDC at 225 MA 
18.5 VAC at 10 VA 
17 VAC at 500 MA 
22 VOC at 90 MA 

$2.50 
$2.00 
$3.00 
$3.50 
$4.00 
$2.50 

PAC -TEC 
SERIES C 

BLACK PLASTIC ENCLOSURE 
ADJUSTABLE HEIGHT FROM 
1.63" TO 2.93"; WIDTH 
6.85": DEPTH 8". BUILT-IN 
STAND OFFS FOR P.C. 
BOARDS.. FRONT AND BACK 
PANELS NOT INCLUDED 

$5.25 PER CASE 

T.V. GAME 
SWITCH 

RCA PLUG or 
300 OHM IN 

300 ohms 
OUT 

$2.75 EACH 

2K 1OTURN 
MULTI -TURN POT 

SPECTROL 
4M OD 534-7161 

$5.00 EACH 

S.C.R. 
0.8 AMPS 30 VOLTS 

5 for $1.00 

4 AMPS 200 VOLTS 
854 EACH 

4 AMPS 500 VOLTS 
856 EACH 

LIGHTS 
GRAIN OF WHEAT 
Tl SIZE 1 

125" DIA. (3.15mm) 

3 to 6 VOLTS 3 for $1.00 
Rated. 55ma @ 5 VOLTS 

8 to 12 VOLTS 3 for $1.00 
Rated: 55ma @ 8 VOLTS 

12 to 24 VOLTS 3 for $1.00 
Rated. 45ma @ 14 VOLTS 

12 VOLT A.C. POWER UNIT 
THIS UNIT CONSISTS OF A 12 VOLT 2 AMP 
TRANSFORMER, 1 AMP CIRCUIT BREAKER. 
4 PRONG CINCH JONES SOCKET AND A 3 

WIRE A.C. CORD ALL MOUNTED IN AN 
ATTRACTIVE 4'h" x 51" x 3" CHASSIS BOX. 
GOOD FOR PARTS OR A NICE START FOR 
D POWER SUPPLY. $8.50 PER UNIT 

VARACTOR 
ifDIODE 

MV2205 3 FOR $1.00 
16 PF 100 FOR $30.00 

ac) 

BB -103 3 for $1.00' 
33 PF 100 FOR $30 00 

MIKE 
CONNECTOR 

5 CONDUCTOR IN -LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CL5M. 

$2.50 PER SET 

9CASE STYLE HC33/U 

2 MHZ COLORBURST 
3579.545 KC 

$3.50 EACH $1.00 EACH 

CRYSTALS 

2 CHANNEL LIGHT ORGAN 
EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC. TWO SEPARATE 110 VAC 
OUTPUTS FOR HIGH AND LOW FREQUENCY 
AUDIO SIGNALS. USE TWO ORGANS FOR 
STEREO.. 

$6.50 PER UNIT 

COLOR LIGHT STRING AVAILABLE $1.75 EA 

TRIAC 
6 AM'S 400 VOLTS 

754 EACH 

T1 SIZE c 
WITH WIRE LEADS 
3 to S VOLTS 2 for $1.00 

Rated 55ma @ 5 VOLTS 

8 to 12 VOLTS 2 for $1.00 
Rated. 55ma @ 8 VOLTS 

12 1e 24 VOLTS 2 for $1.00 
Rated 45ma @ 14 VOLTS 

CO -AX SWITCH 
(A/B SWITCH) 

75 ohms IN 

TWO 

75 ohms OUT 

$3.50 EACH 

TRANSISTORS 
214708 
2N2222Á 
PN2222 
2142804 
2N2905 
2N2907 
MJ3030 
2143055 
2143565 
2143904 
2143908 
2144401 
2144403 
2144495 
D43C8 
044C2 
TIP 31 

TIP 32 

TIP 121 
TIP 128 

5 tor $1.00 
4 for $1.00 
8 for $1.00 
4 for $1.00 
4 for $1.00 
4 tor $1.00 

$2.50 
$1.00 
$1.00 

5 tor $1.00 
5 for $1.00 
5 for $1.00 
5 for $1.00 

$1.50 
2 for $1.00 

.75 
75 
.75 
.75 
.75 

MICROWAVE 
TRANSISTOR 

MRF 901 REDUCED TO 
N.P.N. SILICON $2.00 EACH 

T1- 3/4 SIZE 
WITH 

WIRE LEADS 
163" DIA. (4.14mm) 

3 to 6 VOLTS 2 for $1.00 
Raled. 45ma @ 6 VOLTS 

6 to 12 VOLTS 2 for $1.00 
Rated. 55ma @ 8 VOLTS 

12 to 24 VOLTS 2 for $1.00 
Rated. 45ma @ 14 VOLTS 

NEON W/ RESISTOR 
DIRECT } OPERATION 

7 for $1.00 FROM 120 VOLT 

120V INDICATOR 

NEON INDICATOR. RATED 
120 V 1/3 W. MOUNTS IN 
5/16" HOLE ... RED LENS. 

754 EACH 
10 FOR $7.00 

100 FOR $65.00 

METERS 
0 - 20 V.D.C. 

0 -20 VDC FULL SCALE 
FACEPLATE 

BATTERY TEST 
SET-UP AS 
INDICATOR 

$5.50 EACH 

1 MA 
2 5/16" SODARE 
PANEL METER 
MOUNTS IN 
21/8" HOLE 

$5.50 EACH 

0 - 15 V.D.C. 
THIS 2-1/4 
SQUARE METER 
MEASURES 
0-15 VDC. 

$4.50 EACH 

LINE CORDS 
TWO WIRE 

6' 18ga TWO WIRE 

3 FOR $1.00 

THREE WIRE 
18 INCH 18ga THREE WIRE 

2 for $1.00 
8 FOOT 18ga THREE WIRE 

$2.00 EACH 

METAL OXIDE 
VARISTOR 

2 FOR 

G.E. 8 V82ZA12 
$1.50 

50 VOLTS, NOMINAL D.C. 
VOLTAGE. 5/8" DIAMETER. 

SWITCHES 
MINI -PUSH BUTTON 

S S.T. MOMENTARY 
NORMALLY OPEN 
1/4" BUSHING 

354 EACH 
10 FOR $3.25 

100 FOR $30.00 

SPECIFY COLOR. 
RED, BLACK, 

WHITE, GREEN, YELLOW. 

KEY SWITCH 
SP S T. 

4 AMPS @ 125 VAC 
KEY REMOVES BOTH 
POSITIONS $3.50 EA . 
A 

LIGHTED 
PUSH BUTTON, 

REO LIGHTED 120 VAC 
10 AMP. SPS.T. 

"POWER" PRINTED ON 
FACE. MOUNTS IN 
7/8" SQUARE HOLE . . 

$1.50 EA 10 FOR $13.50 

FREE' FREE, free' SEND FOR OUR NEW 40 PAGE CATALOG 

2 -WAY CAR STEREO SPEAKER 
SYSTEM 

THESE SPEAKERS COME IN HEAT 
RESISTANT ABS PLASTIC CABINETS. 
IDEAL FOR CAR INTERIORS WHERE 
HEAT CHANGE OCCURS 
POWER RATING 15 WATT NOM. 

45 WATT MAX. 
EACH SYSTEM CONTAINS A 4 INCH 

10 OZ. WOOFER AND 2 INCH TWEETER 

SPECIAL PRICE $36.00 PER PAIR 

RELAYS 
6 VDC RELAY 

MINIATURE DPDT. 
3 AMP CONTACTS 
FUJUITSU 0 FBR3210006 
$1.75 EA 10/16.00 

KEY 
ASSEMBLY 

5 KEY 

L¡;4:r¡¡f$r $1.00 
EACH 

CONTAINS 5 SINGLE -POLE 
NORMALLY OPEN SWITCHES. 

MEASURES 3 3/4" LONG 

6 KEY 
$1.25 
EACH 

CONTAINS 6 SINGLE -POLE 
NORMALLY OPEN SWITCHES. 

MEASURES 4 1/4" LONG. 

SLIDE a POTS 

100K linear tape 
2"LONG 
1 5/8" TRAVEL 754 EACH 

500K linear taper 
2 7/8" LONG 
1 3/4 TRAVEL 754 EACH 

DUAL 100K 
audio taper 

3 1/2" LONG 
2 1,2" TRAVEL. $1.50 EACH 

MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPDT RELAY, 
GOLD COBALT 
CONTACTS. 

RATED 1 AMP AT 30 VDC; 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 4.3 TO 
6 V, COIL RES. 220 OHM. 

1 3/16" "..3/32" 7/16" 
AROMAT 0 RSD-6V 

$1.50 EACH 
10 FOR $13.50 

r 

win VDC RELAY 
* CONTACT: S.P. N.C. 

10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT... 

COIL. 13 VDC 850 OHMS 
SPECIAL PRICE $1.00 EACH 

i ~.` 1's 

COMPUTER 
GRADE 

CAPACITORS 
1700 mfd. 150 VDC $2.00 

2 1/2" DIA 4 3/4" HIGH 
3,800 mfd. 

40VDC $1.00 
1 3/8" DIA. 3" HIGH 
8,400 mfd. I' I 

800VDC $2.50 
1 3/8" DIA. 4 1/4" HIGH 
18,000 mid. 75 VDC $4.00 
2 1/2" DIA. 4 1/2" HIGH 
22,000 mid. 15 VDC 
2" DIA 2 1/2" HIGH $2.00 
22,000 mfd. 40 VDC 
2" DIA. 6" HIGH $3.00 
24,000 mfd. 30 VDC 
1 3/4'" DIA. 4" HIGH 
31,000 mfd. 15 VDC 
1 3/4" DIA. 4" HIGH 
72,000 mid. 15 VDC 
2" DIA. 4" HIGH $3.50 
180,000 mfd. at BV 
2 1/2" DIA. 4 1/2" HIGH $1.50 
CLAMPS TO FIT CAPACITORS 904 as 

$3.50 

$2.50 

free/ Fee FRFE/ 
EDGE 

CONNECTORS 

ALL ARE .156" SPACING 

15 PIN GOLD 
SOLDER EYELET $1.75 EACH 

15/30 GOLD 
SOLDER EYELET $2.00 EACH 

18/36 GOLD 
SOLDER EYELET $2.00 EACH 

22/44 GOLD 
SOLOERTAIL (P. C. STYLE) 
$2.50 EA 10 FOR $22 50 

SOLID STATE 
RELAY 

CONTROL 
3-32V DC 

LOAD 10 AMP 
140 VAC $9.50 EACH 

L.E.D.'S 
STANDARD JUMBO 

DIFFUSED 
RED 10 FOR $1.50 

GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED 
5 VOLT OPERATION 

RED JUMBO SIZE 
$1.00 EACH 

BI POLAR LED 
2 FOR 51.70 

SUB-MgI LED 

.079" 098" 20 MA AT 1.75V 

RED 10 FOR $1.00 
200 FOR $18 00 

GREEN 10 FOR $1.50 

LED HOLDERS 
TWO PIECE HOLDER 8 is 
FOR JUMBO LED 
10 FOR 654 200 FOR $10.00 

POWER SUPPLY W/ PRE -AMP 
THIS SUPPLY WAS USED TO POWER 

AN 8 TRACK/CASSETTE UNIT. IT 
WILL SUPPLY APPROX. 18 VDC AND 

INCLUDES A SMALL PRE -AMP TO 
BOOST SIGNAL LEVEL. 
RCA PLUGS FOR LINE IN/OUT. 

$4.50 EACH 

TOLL FREE ORDERS ONLY 
1 -800- 826- 5432 
(ORDER. ONLY) 

ALASKA. HAWAII. CALIF 
OR INFORMATION 
1213) 380 8000 

4 PDT RELAY 
14 pin style 
3 amp coc. mod, 
24 volt d.c. or 141-^'2a''9r1 

120 volt a.c. coil 
Used but fully tested 

$1.70 EACH 
specify coil voltage 
LARGE QUANTITIES AVAILABLE 

IOCUTS FOP RELAY 505 each 

i1, 

!.. 

MINIATURE TOGGLE SWITCHES 
AVAILABLE IN EITHER P.C. OR SOLDER LUG 
PLEASE SPECIFY TERMINAL STYLE DESIRED 

ALL ARE RATED 5 AMPS @ 125 VAC 

SPDT 
CENTER OFF 

10 FOR 10 FOR $1.00 EACH 
$9.00 $18.00 I. 

10 FOR $9.00 
100 FOR 100 FOR ''J 100 FOR 

$80.00 $175.00 $80.00 

CALL FOR LARGER QUANTITY QUOTES 

SPDT 
$1.00 EACH 

DPDT 

$2.00 EACH 

ALL ELECTRONICS CORP. 
905 S Vermont Ave 

G 
i 
. I3 

F' O 110X 70401, Los Angeles. Calif. 90006 

PHOTO -FLASH 
CAPACITORS 

35 MFD 330 VOLT 
5/8" DIA 
EACH... 

10 FOR 54.00 

170 MFD 330 VOLT 
1 1/8" 7/8" 

2 FOR $1.50 10 FOR $7.00 

750 MFD 330 VOLT 
2" HIGH 1 1/4" DIA. 

$1.25 EACH 10 FOR $11.00 

IIAN1ITIES LIMITED 
MINIMUM ORDER $10.00 
USA. S2.50 SHIPPING 
FOREIGN ORDERS: 

INCLUDE SUFFICIENT 
SHIPPING 

CALIF RES. ADD 6 

OCOD' 

1'M 

:moam 

CIRCLE 73 ON FREE INFORMATION CARD 
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P.N. Pb Mw 
9474004 14 .19 
5N7/01N 14 19 

SN7492N 14 .25 

SN740311 14 .25 

5147401N 14 .25 

5474054 14 .15 

0474064 11 29 
547407111 1/ .29 
S1474084 14 25 

8474099 14 25 

9171106 14 .25 
14741114 14 .25 
911741111 14 .35 

S4741341 14 .35 

S4741/N 14 .49 
54711671 14 .15 

SN71174 14 .15 

3474204 14 .19 

04742111 11 .35 

5674224 14 15 
51474224 18 .59 
51471254 14 .29 
511712614 14 .29 

S4742711 14 .25 
S4712811 14 .49 
697/306 14 25 

0471324 14 .29 

SN74374 14 25 

3471384 14 29 

9474394 14 59 

5474404 14 19 

5117441N 18 .89 
51474424 16 45 

S147443N 16 .w 
5674144 16 .99 

SN74154 16 .9 
547404 16 .69 

SN7447N 16 .69 
3474189 1/ .9 
5N749N 11 .19 

S474514 14 .19 
54745314 14 .19 

9474514 14 .19 

5474504 14 .25 
5N71604 14 .19 

54747011 11 29 

7400 
ren41a. PM Prla 
5674784 14 29 
5474734 11 .35 
817474N 11 .35 

91174754 16 .15 
5474784 16 .35 
547479N 14 4.95 
5471804 14 .69 
347024 14 1.19 

5N748314 14 .59 
S471894 11 .59 

9671884 14 35 

51114899 /6 225 
SN749014 14 .39 

$474914 11 .9 
567492N 14 39 

3471934 14 .39 
$474944 14 B9 
5471956 11 .49 
367/964 1e 19 
54719714 15 2.75 
56711006 24 119 
947110414 11 89 
567410514 14 .89 
81474107N 14 .29 
8N741001/18 .38 
54741164 24 1.19 
SN711214 14 .39 
347412214 11 .55 

3471123N 11 .19 
54741259 14 .45 

SN711264 14 .45 

36741326 14 .49 

54711364 14 .69 

S47411111 16 .69 
S4711124 11 2.95 
511741436 24 2.95 
547114414 24 295 
54741154 16 .9 
541111714 16 119 
5971118N 11 1.19 

5147/1506 24 1.19 

5414151N 15 .9 
347115214 14 .59 

04111534 15 .59 
34741514 24 1.25 

56741556 18 .59 

"Number of Pins of web I.C. 

Ns lily Sockel 711[6611 

MINK PN3 Ma 
S9741564 16 .59 

SN74157N 19 .59 
014741604 18 .69 

014741614 16 69 
$1474/626 IC .69 
S474163N 16 69 

5414164N 14 .69 
94711656 18 .69 
96111464 18 89 
56711674 16 2.79 
8671170N 14 1.29 
34741124 24 1.95 
5X711734 14 .69 

$14741744 16 .69 
547417514 14 .69 
34741701 14 69 

6474117N 14 69 

S67/17914 18 1.49 

56711806 14 69 

5674181N 24 1.95 
64741824 16 89 
SN74181N 16 1.95 
04711854 16 1.95 

56741904 16 .9 
SN741914 11 .9 
56741926 14 ,9 
51474193N 16 69 
84741614 10 .69 

5674195N 15 .69 

$0741964 14 .89 
94741974 14 89 

94711984 24 1 19 

947119914 24 1.19 

S4712214 16 1.19 

$N742514 16 .79 
34742764 20 1.95 

54712794 16 .79 
9974283N 16 119 
34711816 18 2.95 
54112854 16 2.95 
54713656 16 .55 
3474366N 18 .55 

54743679 16 .55 

5117/386N 16 55 

3147090N 18 1.49 
94743934 14 1.49 

741500 
74191 
741501 
741503 
741$04 
741505 
741308 
741509 

741510 
74L811 

741212 
741913 
711514 
741515 
741520 
741521 
men 
741528 
711527 
741528 
741530 
741532 
741533 
741937 
741338 
741540 
741542 
711517 
741548 
741919 
141551 

741555 
741573 
741574 
741575 
741578 
711578 
741583 
741585 
741988 
741690 

14 .25 
14 25 
14 .25 
11 .15 
14 .19 
14 .29 
11 .29 
14 .29 
11 29 
14 35 
14 35 
14 .39 
11 59 
14 .35 
14 .29 
11 .29 
14 .26 
14 .29 
14 .29 
14 .35 
14 .29 
14 35 
14 55 
14 35 
11 35 
14 .29 
14 .55 
16 75 
16 .75 
14 .75 
14 .25 
14 .25 
14 .11 
14 .39 
11 .39 
II .39 
16 .30 
14 .39 

76 
.85 

8 .69 
14 .39 
14 .55 

11 92 
741/93 
711095 
741996 
7413107 
7413109 
7410112 
7415113 
7413114 
7415122 
7415123 
7419125 
7413128 
7410132 
7419133 
7415136 
1419138 
7415139 
7415151 
7415153 
7115154 
7413155 
7415198 
7415157 
7415158 
7419160 
7419161 
7415161 
7415163 
7419164 
745165 
741319 
7410189 
7413170 
7419173 
7413174 
7412175 
7113181 
7415190 
7115191 

14 
14 
14 
16 
11 
1/ 
16 
4 
14 

4 
16 

14 
14 
14 
1e 
11 
1e 
16 
1e 
16 
21 
16 
16 
16 
16 

11 
16 
16 
14 
14 
16 1 

18 1 

11 1 19 

16 1 19 
18 

1e 
1e 
26 
16 
te 

55 
55 

79 
69 
39 
9 

39 

39 
39 
49 
79 
49 
19 
59 
59 
39 
59 
9 
59 
59 
99 
89 

9 

89 
69 

9 
6g 
69 
19 

19 

99 
59 

9 
2 49 

89 
89 

7413373 20 
7413374 20 
7415315 
7116386 
7415303 
749399 
7415670 

811395 
811097 

1e 
14 
11 
11 
15 

0 

7116192 16 
7415183 16 
7413194 16 
7415195 16 
7410197 14 

7416221 16 
7409240 20 
7413241 70 
7413242 14 
7413243 the 

7415244 20 
7419245 20 
7413247 16 
7419248 19 

7415249 18 
7410251 /6 
7415253 16 
7418257 16 
7415256 16 
741329 14 
74L0266 14 
7413273 20 
7415279 16 
741.5283 16 
7412290 14 
7415293 14 
7410298 15 
7413352 1e 
741039 16 
745365 15 
7413318 16 

7418387 II 

79 
.7B 
.69 
69 
79 
89 
09 
09 
09 

09 
49 
09 
09 
09 
9 
59 
59 
59 
59 

1.49 
49 
69 
89 
79 

89 
1.29 
129 

.19 

.19 

.19 
7419388 I6 .49 

1.29 
1.20 
49 
45 

1.19 
1.49 
1.19 
1.49 
119 

74.500 14 .35 

74902 11 35 

7493 14 .35 
74301 11 .45 
7195 14 .45 
74508 14 .39 
74809 14 .39 
74510 14 .35 
74511 11 35 
71515 11 35 

71520 14 35 

74322 14 .35 
74530 11 35 

74532 14 45 
74338 14 .89 
74.540 14 39 
74551 14 35 

7/584 11 39 

74585 14 39 

74574 11 55 

7490 14 55 

745112 16 55 

743113 14 .55 
715111 14 .55 

74S/PROMS' 
745121 
745133 
713131 
745135 
748136 14 1.39 
745138 1e .89 
745139 16 .89 
745140 14 .55 
745151 16 .99 
71519 16 .99 
745157 16 99 
74919 16 .99 
745160 16 2.19 
745174 16 .99 
715175 16 .w 
79186 15 1,19 

745191 16 1.49 
743195 16 1.19 

715196 14 1.49 

71520 16 2.25 
715241 20 2.25 
743242 14 219 

16 

18 

16 

18 80 

2.95 
45 
50 

745243 11 2.19 
749244 20 2.19 
74S251 18 1.19 
715253 IB 1.19 
718257 16 1.19 
71529 16 1.19 
71520 14 .79 
749280 14 1.9$ 
745287 11 1.95 
745288 16 1.95 
745373 28 249 
745371 26 2.19 
743387 16 1.95 
7454712 20 5.95 
7454722 26 1.95 
715173 20 1,95 
745471 24 1.95 
745175 24 495 
745570 16 2.95 
743571 16 295 
745572 11 1.95 
715573 11 4.95 
715910 20 2.19 
715911 21 2.49 

C43010H .99 
9430134 2.15 
0830234 3.25 
CA935H 5.95 
0630394 1.35 
9030469 11 .89 

CA30594 14 3.25 

9,430604 15 3.25 
9.430806 5 .89 
CÁ30814 16 1.19 

CA30828 16 1 19 

CA30830 16 1 49 

GA308614 14 .9 

043089N II 1.89 

CA30968 16 1.19 

CA313136 8 1.49 

CA31406 8 .99 
CA3160H 1.95 

CA34018 11 .9 
CA36000 11 3.95 

CD-CMOS 
CD4000 14 29 

0134001 14 .29 004040 
C0/002 11 .29 C24041 
C01006 14 89 904012 
004007 14 .29 95/043 
CD1001 /6 .38 C04041 
901010 11 .39 904046 
001011 11 .29 901047 
CD012 11 .16 904048 
001013 14 .39 CD4048 
C0/014 15 .79 C0409 
CD016 15 .38 C04051 
904016 11 .39 951052 
c04017 18 75 004053 
C04018 16 .79 09409 
001019 16 39 004059 
C0020 18 .75 CD409 
C04021 16 .79 004066 
99021 1/ .79 004088 
091023 14 .29 904089 
9.024 14 .69 C04070 
C040zs 14 .23 901071 
004026 18 2.49 904072 
004027 15 .45 094073 
004028 18 .0 0D075 
CD/029 11 .79 0D4016 
004030 14 39 00/078 
C0403/ :1 1.95 CD4081 
00035 16 .09 994062 

(MrelsGlaNl 00/093 

el 
11 

16 

16 

16 

11 

14 

14 

16 ,N 
11 39 

16 79 
1S .79 

16 .79 
16 2.95 
21 7.95 
18 89 
14 39 

79 

79 

.69 
79 
7g 

89 
00 

14 .39 

14 29 
14 .99 
14 .29 
14 .29 

14 29 
14 .29 
11 .79 
14 .49 
14 .28 
14 29 

14 49 

C00098 15 

C04506 18 
00497 14 

C04508 21 
094510 18 

004511 16 

C01512 16 

004514 24 

C01515 24 

CD/516 16 

CDI518 16 

001519 16 

C04520 16 

Ca526 16 

004528 16 

004519 16 

C01543 16 

C04562 14 

CD1566 16 

CD1583 16 

091581 14 

0E9723 16 

024724 18 

9914409 11 

81911110 16 

64914411 24 

MC14412 18 

0011419 18 

1.1914433 d 
9911538 18 
9914541 14 

1.95 
1.19 

.39 
3.9$ 

.89 

.89 

89 
I 79 

1 79 

39 

79 

19 

19 

19 

19 

95 
39 
49 

59 

19 

19 

95 

.95 

.95 

.ás 
95 

.19 

.19 

MICROPROCESSOR COMPONENTS Digitalkerra 
MICROPROCESSOR CHIPS 

he Me. PM Fu45on Price 
DYNAMIC RAMS M NF. "Ra 

CDP1802 45 CPU 59.95 1103 16 101401 30001 99 

2650 0 MPU .14.95 
1042901e09 40 CPU-1.Oit slice(Con Temp. Gr. ) 95 

4027 1/ 401621 926048 
11161-2 16 16,38401 

249 
19011) .1.89.8/11.95 .19 

MC56502 40 MPU w/Clerk (66K byla men I 9.95 
MC6802CP 40 MPU w/Cloak and 6416 .7.95 

41164.3 18 16.38401 
41169-4 16 16,38401 

200ns) 1.89.0/12.95 
1500) 1. 49. 8/10 95 

1NS8035N-6 40 MPU-8-81(8MHz) .5.95 
10500390-6 40 CPU'$ 1959821(12801s. Ram) 5.95 

41844.19 15 65.53601 
4164420 le 6553601 

15008 7.95.8/9.95 
2000 .1.19. 8/54.95 

1458040N-6 49 CPU (258 bytes RAM) 5.95 
INS8O10N 0 CPU (64 bytes RAM) .11.95 

945261 15 102101 
996282 22 204481 

30000 . 49-913/911.3595 

386.1 49 - 
I11580130 40 CPU w/Basic Micro (nlerpreter ..14.95 

P80854 40 CPU... .....5.95 
495270 15 409801 
995280 22 409601 

25011 181096 ..4.95 
2000)2107 .3.95 - Z80, Z80A, Z808, Z8000 SERIES -- 0195290.2 16 16.38411 

995290-3 15 16,38401 
1911E) .1.89-8/14.95 
2000) 8/12.95 

280 40 CPU (1.414382)447809) 2/812 .11.95 
280-C7C 26 Counter Timer Growl ...5.95 

4151520-4 16 16,38101 
495298-3 18 819701 

.1.89 
25000) 1.19 5/10.95 
2000) . .1.69 

280 -DART 40 Dual Asynchronous Rec /Trans. 11.95 
2809144 40 Direct Memory Access Circuit 15.95 STATIC 

1101 18 25601 
RAMS 

6941) 119 280.410 40 Parallel 1/0 Interface Controller. ..5.95 
280310/0 40 Serial 1/O (T0C8 and R0C9 Bonded) 2101 22 25604 

2102 16 102101 
21102 16 102441 
2111 14 25604 

450n9 8101 ...2.19 
35005 89 
450ne1 L 1.19 
45040)8111 2.95 

.15.95 
280-910/1 40 Serial l/O (Lacks OTRO) 15.95 

280-$10/2 40 Serial I/0 (Lacks SYNCB). .15.95 
280-$10/9 40 Serlall/0 .15.95 
2804 40 CPU (MK38804-4)17809.1) 4MHz ...5.95 
2804-CrC 28 Counter 

yyTimer 
GW11 .5.95 

95 
2804.7997 45 Direct Mowry Access CirCnchronous 

Re 
O I s 17 95 

2112 18 256x4 
2166 16 102414 
2114L 18 102441 (450055 
2114-2 16 1024x4 

49001905 2.95 
4900 .1.95.8/13.95 

L.P .2.25- 8/15.95 
2000) .2.25-8/15.95 

2804710 0 F813101110 Interlace Controller ..5.95 
2804310/0 40 90.11/0 (7098 and RxCB bonded) .16 95 
2804-510/1 40 9e11a11/0(lacks 0768) 16.95 
2800.510/2 40 $er811/0(Lacks SYNCB) .18.95 
2804-$10/9 40 San 
Z9B 0 CPU (MK38804-6)6640 ..11.95 
7808.010 24 Counter Timer Circuit 15,05 
2808-P10 0 Parallel l/OIniertace Controller 1195 
28001 0 CPU Segmented 5195 
28002 0 CPU Noo-Sepnlented. .. 55.05 
28030 0 $9113190400 Controller 4.05 
28036 40 Counter/Timer 9 Parallel 1/0 Unll 29.95 

211412 18 102404 
2141-3 18 409641 
2117 11 109661 
2118 18 102404 
TMS4044 18 409601 
0991045 16 1024x4 
5101 22 256x1 
9665157 11 109601 
196116P-3 24 204808 
X46116.4 24 204808 
49611617.4 24 204808 
1189 15 1604 
740920 22 25644 

20Ons) L. P. 2.49 8/17.95 
150001 3.95 
70110) 1.95 
70ní 8.95 
45005) 3.95 
194) 3.95 015050 

19 CMOS 1.95 
ION 1.95 

150n49ns s CMOS 7.95 
2000) CMOS 6 95 
20041 L P CMOS 7 95 
50ns) 2 25 
2500) CMOS (6551) 3.95 

74C921 11 25614 2900) CMOS 3.95 6800/68000 SERIES 
740929 16 102401 
749930 18 102141 

294) CMOS (6501) 3.95 
294) CMOS (6518) 3 95 MC6802CP 49 481w1111 clock and PAM 795 

996810API 24 12848 Stalk RAM .3.95 749189 11 1601 
746200 16 25601 

35ns) 93405 1.95 
804) 93410 3.95 6406821 0 Peripheral Inter Adapt (996820) 4.95 

MC6828 24 Prin. Inlemol Controller 15.95 749206 16 25601 
745289 16 1601 

0n5 93411 3.95 
35ns 3101 225 99683010 24 10240621 ROM (MC68430.81 1995 

MC6850 24 Asynchronous Comm Adapter .4.95 82510 15 102401 
82525 16 1664 

5041 0.9 (03415) 3.95 
9n0 O.C. (745289) ..2.25 MC6852 21 Synchronous Semi Data Adapter 5.75 

M96850 24 0-600091019051600E4 9.95 
MC6862 21 2400 Modulalm... 12.95 

4068800 16 0400state bus. Irans (MC8126) 2.25 
MC60000L8 64 MPU 16 Out )8MHz) 9.95 
MC5048812 40 General Purpose Inl. Adapter 8.95 

EPROMS 
17028 24 25808 

2708 24 102448 
2706.5 24 102448 
TM52516 24 204808 

lus) 4.95 
450116 .3.95 

5910` 5900248. ....2.95 
45011012716 95 

496065242 0 Multi. Protocol Cones Controller 24.95 TMS2532 21 109648 
.6 

4500) NMC292 9-95 
9C9661PB 26 Enhanced Prop. Comm Ill 8.95 1932584 21 819208 (450031_ - 19.95 

TM52716 24 204808 (450183081119e 7.95 . 

2716 21 201848 1494) 4,95 8080A SERIES 
27161 21 2010x8 (39ns) 8.95 
2731 21 1098x8 1150001 9.95 180555008 40 $ nchronous Pala Interface (51R9) 14.95 

14S8154 40 128 Byte RAM 18.881/0 ...13.95 27580 24 102408 (45125 single 050 2.95 
662784 26 819208 (45000) 16.95 14982906 20 00810 Flip Flap Tri-State (7493741 2.49 

0P8212 21 80114.1/000put (7454121.. 215 992764.3 28 819208 (30015). 19.95 
0P6214 24 Priority 1410//471 Contra 3.95 
0192)6 16 8i-OirecAonat Bus Oliver 2.25 
DP8224 16 CKKk Generator/Driver 2.25 

PROMS 
145188 16 3208 PROM O.C. (83301 ...1.49 

019226 18 8us Driver 2 25 

019228 2E System Cont/Bus Driver 745478) 3.49 

745287 10 25804 PROM T.S.(8301.1 1.95 

749288 11 3208 PROM T.S. (8331-I 1.95 

DP238 28 System Genfroller (7434381 4.49 
1458243 24 I/O Expander for 48 Seres 5.95 

745387 16 25604 PROM 0.C. (8300.1) 
719471 20 25608 PROM T S (6309 I) ...5.95 

698245 16 16-1(ay Keyboard 601060r(710922) 1 49 
N56246 20 20 -Key Keyboard Encoder 17199231 4.95 

745472 20 51208 PROM T.S 16349.1) .4.95 
743173 25 51248 PROM O.9.(6348) ..4.95 

669247 28 Display Controller (749911) . 8.95 

598248 28 Display Controller (741912) .8.95 
749474 24 51208 PROM 1 S. I3M8752964) 4.95 
749175 24 51208 PROM 0 C (630) .-4.95 

N582504 40 AOyn Comm. Element 10.95 
048251 28 Pr09. Cone 1/0(054971 4 19 

749478 24 102408 PROM O S. (T8P28586) .8.95 
742570 18 51204 PROM 0. C.(6305) 2.95 

DP8253 24 Pr09. Interval Timer 6.95 
DP8255 40 Prop. Peripheral I/O (FPI) 4.49 

746571 IB 5181 PROM 1.5. (6306) 2.95 
749572 10 102444 PROM O. C. (6352) .0.95 

OP8257 0 Prop. 1394 Cony. 7,95 
OP8259 28 Prag Helens/91 Control 6.95 

745573 18 102101 PROM I (825137) 4.95 
82023 10 3208 PROM 0.9. (27518) 1.95 

0P8275 40 Prag. CRT Con2KNr 29.95 
248279 40 Pro0pp. Keyboard/Dismay interlace 6.95 

825115 24 51248 PROM O (27515) 9 95 
829123 16 3208 PROM i.S (27519) 2.95 

OP8303 20 8-911711.581e 91-0ireclSOnal Trans 3.95 
DP8304 20 8-.110-greclIoal Receiver 249 

825126 16 25604 PROM 0.0 (27520) 3 95 
825129 16 25684 PROM 1'.S. (215211 3 95 

DP8307 20 Obit BtOreclloal Receiver 2.49 
DP5308 20 8.01 Bl-Directioal 6.601181 249 
DP8310 70 Ocel Latched Peripheral Driver 495 
DP8311 20 Octal Latched Peripheral Drver 1 95 

825130 16 51204 PROM 0. C. (27512) .5.95 
620185 18 204844 PROM T S.(78024 81) ..9.95 
09875)8044 21 102408 PROMO. C. (825180) 9.95 
098751819 24 102408 PROM T S. 825185 9.95 
9168751811418 204804 PROM 0 C (8251641 9.95 

MICROPROCESSOR MANUALS 8 DATA BOOKS 
09879185N 15 204004 PROM 7.5 (829185) 9.95 
0081319044 24 204801 PROM 0.9 (825190) 

16.280 User Mannt 7.9 
MAC P1802 User Manual ... .7.50 
M.2650 User Manual 500 

.19.95 
0987519166 21 204818 PROM I. S. (8251911 19.95 

DATA ACQUISITION 
OC10 M4t8k DC/09 Conan 58 to 90 295 3000 1980 Nat. Interlace Book (640 N.) 6.95 

3000 1982 Nat. Linear Bow 1952 89.1 1195 MC3470P 11 Floppy Disk Read AMP Syyss10m 4 95 
MC14081.7 16 7 -bit 0/4 Convener (0400807LCN) 219 3000 1981 Nel. HI.Book (624 p9.) 9.95 

3000 1980 Nat Memory 008 Book (464 89.1 6.95 MC11081.8 11 8-SI0/A Converter (049080819N1 2.95 
8000604 28 8-0II4/O Convener (1 156) 3 19 3001 199 Nat Linear Á091000o0 (738 p9 1 1595 

3001 1983 Ziep Data Bow (641 pp.) 7,95 0490808 1e 8-Sil0/4 Converter (0 78% Lin 1 
1 95 

Á000809 2/ 8 -MI A/0 Convener (6 -Ch. 6009.1 ...4.49 
Á000817 0 0-bll 4/0 Converter 16 -Ch. Multi.) 9 95 
0491000 24 10219/4Conv Micro CON 10.055013 95 

SPECIAL FUNCTION 
05062500 0 Dual MOS Clock Driver (542) 2.49 0491008 20 10.21154 Cony. Micro Comp. (0.20%)7 95 

0401020 14 16910/A Coov. (3.05%1.1n I 6 19 
04C1022 15 I3-Ml0/A Caw. (0.20% 110 I 5 95 

D90026011 6 Dual MOS Clock 711001 (592) 1.95 
1691771N-1 40 FloOPY Disk 0001000)1 16.95 
14926514 21 Communication 01119 8.95 

4958167N 24 Microprocessor Real One Cloc ...8.95 0491272 18 12-ót0/8 Cony 1020%111 i 6.95 
AF100-1054 16 UM..Acllve Filler 2.5% 5 95 

M99174N I0 Micro. Compatible Time Clerk 
COP101N 0 Mkroconlroller w/64 -d190 6ÁM ..5.95 16121-151 24 Touch Tone Low Band Fl0er 19 95 

ÁF122.151 24 Touch Tone WW1 Band Filler 19 95 
and Direct LED Drwe 

9040280 40 Microprocessor iv/6421911 MM. ...5.95 1.83142 Constant Current Source 119 
193352 Temperature Transducer 110 

6 71100 LED 001ve w/N Buss Inl. 
COP4704 20 320e9.44CFIuar. Onor.(20-pin pkg.) 3.25 

1.939911 Temp Comp Pies. fief I SOpm/CI 500 
00-210130 N 3015344 018 (7015027 4.21 

QUALITY COMPONENTS AT 
AFFORDABLE PRICES! 

LOW PROFILE 
(TIN) SOCKETS 

1.9 10.09 100-ap 

8 914 LP .16 .11 .13 
14 pin LP .17 .16 .11 
16 pin LP .19 .12 .16 
18 pin LP 26 .24 .23 
20 p1n LP .30 .27 .26 
22 pin LP .31 28 .21 

24 pin LP .33 .30 .21 

28 pin LP 10 .37 .36 

36 pin LP .46 .42 .39 
10 pin LP A9 .48 .N 

fleM 
LP 

SG 

SOLDERTAIL (GOLD) 
STANDARD 
1.9 10.99 100 -up 

8 pin 50 .30 22 .26 
14 Mn SG .43 39 .32 
16 pin SG .47 .43 .11 
18 pin SG .53 49 .47 

24 pin N .89 85 .61 

28 pin 58 .81 .76 .72 

36 pin 89 1.09 1.03 .97 
40 pin SO 1.21 1.14 1.08 

1011e 
ST 

WW 

DT1050 - Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica- 
tions, language translations, etc. 
The DT1050 Is a standard DIGITALKER 111 encoded with 137 separate 
and useful words, 2 tones, and 5 different silence durations. The 
words and Iones have been aselgned 8016101e address., making It 

possl5le to output single words or worde concatenated Into phrases 
or even eenlences. The "voice" output of 11w DT1050 la a highly In. 

telllglble male volce. Female and children's voltea can be synthesiz- 
ed. The vocabulary le chosen so that it le epPllceble to many pro. 
ducts and markets. 

The 1301050 conlleta of e Speech Professor Chip, M1454104 (40 -pin) 
and two (2) Speech ROME MM511841SP 1 and MM5218455R2 (24111n) 

along with a Master Word list and a recommended schematic 
d169ram on the application sheet. 

DT1050 DlgitalkerTM $34.95 ea. 

DT1057 - Expands the 071050 vocabulary 
from 137 to over 280 words. Incl. 2 ROMs and specs. 

DT1057 $24.95 ea. 
lEraluallon 

Kits 'Win 1I L'(ree 
Parf Re. "Rne Feablen Pr. 
7045141 26 CMOS P1.015 0 Timer 14.95 

7015EV/KII' 28 5106011th Chip. OIL 1995 
7105041 0 3%04gil A/D(LCD Dnve) 9.95 
71081V/KV 0 IC, Circuli Bard, [WPM .34.95 
710709. 0 39 049118/0(LED Drive) 11.95 
7107EV/KN 10 IC. Circuit Bord, Dlsptay 29.95 
7118CPL 40 32 1319116/O LCO Dis. HLD.. 16.95 
7117CPL 40 32 Digit A/O LEO Oil HLD. 1595 
7201155 Low Ba8ery Volt lndkator 2 25 
72051PG 24 CMOS LEO Stopwatch/Timm '295 
7205E9/KV 24 Slupwalch Chip, eil 
7206CJPE 16 Tone Generator 
72069E2/K11 15 Tow Generator Clap, OIL 
720741P0 14 Oscillator Controller 
7207AEV/Kit' 14 Froo Counter Chip, OIL 
72081P1 28 Seven Decade Counter 
7209)16 1 Clack Generator 
7215149 24 4 Func. CMOS Sl0pwalce CKT 

7215EV/Kit 24 4 Enc. Stopwatch Chip. XTL 

7216651 28 8 0211 Uns. Counter C A 

72169111 24 8 021 Freq. Coun181 C A 
721601P1 21 8 Digit F1eg. Counter C C. 

7217111 21 1 01311 LED Up/00wn 0001)0,0 
721741P1 26 4 089 LED Up/Down COunler C C 

7224141 0 10042 01911 Up Counter DRI 

72261121 0 8 Digit uns. Counter 
72264EV/KII 0 5 Function Counter Chip, 816 - AND MORE - 
30009 19133INTERSIL Data Book 13569.) , ...89.951 

5 95 

.7 95 
15.95 

3 95 
13.95 

14.95 

29.95 
24.95 
19 95 
10.95 
1t.95 
1095 
29.95 
74 95 

74HC High Speed CMOS vRutr t, r- 

744900 14 .75 7449132 14 .69 7449257 IS 1.19 
744902 14 75 7140138 11 149 741929 1/ 1.49 
744901 14 .75 7449139 16 1.49 71119286 14 99 
744004 14 .9 7440147 18 1.19 7440280 14 1.95 
700004 14 75 71119151 16 1.19 7449373 20 3.95 
744006 14 .75 7440153 14 .99 7440371 28 3.95 
714010 14 .75 7449157 15 1.19 7449390 16 119 
744911 14 69 7419158 18 1.59 7499393 11 1.49 

744914 14 85 7449160 IS 1.79 7449533 20 3.95 
744C20 14 75 74119161 18 1.79 74119534 20 3.95 
744927 11 75 7440161 14 1.79 7440595 3.75 
744032 14 75 7449165 16 2.39 74119686 3.19 
7411942 16 1.39 7499173 10 1.59 74491002 14 .19 
744073 14 .75 7440174 16 1.39 741104020 16 2.19 
7414974 14 .99 74149175 10 1.39 74494024 14 1.59 
716C75 14 .99 7419192 16 1.39 74494040 16 2.19 
7414976 18 75 74110193 16 1.39 741494060 16 2.19 
744985 10 2.19 7448191 18 1.59 74404075 14 .75 
7411008 14 .09 7440195 18 149 741404070 11 .89 
74119107 11 .75 7440242 14 2.79 74404511 18 8 29 
7149109 11 1.39 7440243 14 2.79 7004514 24 1.79 
7449112 10 75 74119251 16 1.19 74104538 16 2.95 
7440113 14 .75 7449253 16 99 7/494543 16 4.95 

74140504 N unbuffered. All others are buffered. Send 0.30 for Data Sheet. 

o'Programmable Array Logic (PALS) 
Part Ms. PNF Po 

PAL10H8 20 Octal 10 -Input AND -OR Gate Array (Hen Output) 15.95 
PAL12116 20 Hex12-Input 140.04 Gale Array (4)960utpul) 5.95 
PAL1464 20 Ouad 14.11001Á420R Gate Array (Hen Output) 595 
4Á110L8 20 0011 t0-InpuOAND-O6lnven Gale Array (Low Output) 5 95 
4811216 28 Hex 12 -Input AND -OR -Invert Gate Array (low Output/ 5 95 
PALI4L/ 20 08014 -Input ANO-OR'Inven Gale Array (Low 001001) 5.95 
81116L8 20 Oc8116.inpul 4140011-Inverf Gale Array (L. Output) 995 
PAL1698 10 Ocla116-14001 Register AND -OR Gate Array 9 95 
PAL18R6 0 Ha 16 -Input R69IOtar AND -OR Gale May ...9.95 
P411891 20 Ouad 16 -Input Register AND -OR Gate Array 9.95 

130012 1982 NATIONAL PAL Data Book (176p) .. 35.951 

Prka 

SOL DERTAIL 
STANDARD (TIN) 

1.9 10.99 100 -up 

14 Na ST 29 27 .25 

16 pin ST 34 32 .30 
18 pin ST 36 36 .34 
20 pin ST 45 .43 .41 

24 pin ST 49 /6 .N 
28 pin ST 69 87 .N 
40 pin ST 99 95 .0 

WIRE WRAP SOCKETS 
(GOLD) LEVEL 83 

19 10.99 100 up 

8 pin WW 49 tes 12 
10 pin WW 65 62 59 

14 pin WW 65 62 59 

16 On WW 09 65 61 

11 Pln WW 89 85 79 

20 pin WW 1 09 1.05 99 

22 pin WW 1 25 1.19 I I5 
2/ pin WW 1.29 1.23 I.18 
20 pin WW 1.59 1.52 115 
36 pin WW 1.85 1.75 1 69 

0 pin WW 1,99 1.69 1.79 

$10.00 Minimum Order - U.S. Funds Only Spec Sheets - 30e each 
California Residents Add 61/2% Sa es Tax Send $1.00 Postage for your 
Shipping - Add 5% plus $1.50 Insurance FREE 1983 JAMECO CATALOG 
Send S.A.S.E. for Monthly Sales Flyer! Prices Subject to Change 

^7JVuy ameco TelexNE NW ( umber 

" VI/l 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

6/83 PHONE ORDERS WELCOME - (415) 5928097 Telex: 176043 

Merl Order Elecrrooica - wodd* 

ELECTRONICS 

74000 14 .35 
71902 14 35 

740221 16 1.95 74C-C/MOS 740240 20 1.95 
74904 14 
74008 14 29 70107 14 49 

749214 20 1 95 
719373 28 2 49 

74C10 14 35 
74914 14 

70151 14 2.49 
70154 24 3.49 

740374 20 2 /9 
74C901 14 59 

74020 14 35 
74030 14 35 

740157 18 2.15 
140180 16 1.19 

70903 14 59 
740806 11 59 

71032 14 39 

7042 16 1.39 
749181 16 1.19 
740162 16 1,19 

740911 28 8.95 
740912 21 8.95 

71948 1e 

74973 14 
19 749163 16 1.19 

740164 16 1.49 
740915 16 1.19 
74C917 26 6.95 

74074 14 69 
74985 14 1 96 

740173 16 79 

749174 16 1.19 
719922 14 4.49 
749923 20 4.95 

7086 14 39 
7089 n 5.95 

740175 16 1 19 
740192 16 140 

740925 14 5.95 
740926 11 5.95 

74090 11 1.19 
74993 14 1.19 

74C103 16 1.69 
70195 16 1.39 

80995 10 39 
80997 16 39 

7107191 
110720P 

.79 1857014 18 3.95 LINEAR 1.39 LM703914 8 1.19 
2107014 1 1.95 LM3105-15 1.35 11.170914 14 .49 

TL0819P .59 14310T-5 .19 LM7104 11 69 

710820F 1.19 LM3102-12 .79 LM71111 11 .19 

7L08/CN 1 

L16301914 

1.95 

.35 
143/0T-15 .79 
LM3484 11 .99 

L972314 14 .55 

L973314 11 1.00 

1.1630211 1.95 1439K 1.95 1973914 14 1.95 

L93044 1.95 173558 1 1.10 11174194 6 .35 
L013054 99 
1430794 1 45 

17356N 1 1.10 
413704 14 4.19 

1.167476 14 .69 

197484 4 .59 
L1630894 8 .69 L43734 11 3.85 116131011 14 1.49 

14309K 1.25 LM3774 11 1.95 LM14580N 8 .59 

L9310914 1 1.75 10438014 11 .89 L914884 11 69 

1.41311914 I .69 1013814 11 1.79 11614890 14 69 

193124 2.19 1143824 14 1.39 LM14964 11 I 95 

1.93171 1.10 1938414 14 1.79 LM18004 11 1 49 

1.93171( 3.95 1438814-3 1 19 10418894 18 195 
11.1318914 1 1.95 

1.413194 14 1 95 
111909 16 2.95 
114969P 1 1.19 

1.918964 11 2 95 

1920021 1.49 

1143205-5 1 35 NE5104 11 4.95 1931894 11 1 55 

1.16320K-12 1.35 14E5290 11 2 95 19390011 14 .59 

0M320215 1.35 NE531V 8 2.95 19390500 8 1 19 

LM320T3 .w NE536H 8.95 1.9390911 1 .99 

1543201-12 .89 0E504 4.95 19391411 11 3.19 
193207-15 .89 1415544 11 2.95 L939191 11 3.49 
LM32311 5.95 14E594 14 125 19939164 11 3.49 
LM3214 14 .59 4E555V 8 35 140413/54 14 1.26 
11.13377 1.95 LM5564 14 .9 40415148 5 1.95 
1.9338K 8.95 14E58114 10 2.95 191803811 11 3.95 

1.163394 14 .89 1.95854 14 1.19 19130804 6 1.19 
L43/045 1.35 L458694 1 149 LM138004 10 1.19 
L10340712 135 1045611,8 89 MORE AVAILABLE 

130003 1982 Nat. Linear Data Book .=,., .. 511.95 
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Wall Transformers 
AC and DC Types 

AC250 (Pictured) 

Part No. Input Output Price 
AC 250 (above) 117V/8OHz 12VAC 250mA 03.95 
AC 500 117VIBOHa 12VAC 500mA $4.95 
AC1000 1170/80Hz 12VAC 1 amp $5.95 
AC9004 117V/00Hz 9.2VAC 2.5 amp $3.95 
DC 600 /20VI80H2 8VDC 400mA $1.95 
DC6912 120V/9014z 6.9,12VDC 300mA 58.95 
DC5490 117V/60Hz 9.5VDC 275mA 92.95 
DC900 120V/6014z 9VDC 500mA $3.95 
DC1200 1200/60410 9.5VDC 300mA $2.95 
009200 117V/8001 9VDC 200mA $3.25 

PCB -3 
Makes Circuit 

Assembly 
A Breeze! 

Lets you work 
with both hands. 
Sturdy aluminum 

construction. 

Clamp "3rd Hand" on edge of bench table or workboard. Insert cif - 
cult board, position components Notice convenient working angle. 
Flip circuit board to flat position for soldering and clipping. Reverse 
procedure for double.sided boards. 
PCI53 $13.95 
Extension to hold PC8.3 2 from bench and 8' from Iront edge. 
PCB .X 98.95 

i"i 

Mostek DC/DC Converter 
+5 VOLTS TO -9 VOLTS 

Input: +5V. Output' .9V (regulated) elf 30mA. 
Printed circuit mounting. SpecIficatlons Incl. 
D C10 $2.95 ea. or 2154.95 

HEM Digital Thermometer Kit 
Dual sensors - wit h 
control. for Indoor/outdoor 
or dual monitoring - can be 
extended lo 500 feel Con. 
tInuoue LED .8 m. display. 
Range: .40'F to 199'F, -40C 
to 100.0. Accuracy s1' 
nominal. Calibrate for 
Fahrenheit/Celsius. 

' - Simulated walnut case AC 

JE300 $39.95 6ya1 xd3y,,H x i pe.d' 
Sloe: 

RADIO CONTROL CIRCUITS 
Ideal lo use Ion. 

Toys, hobby crafts, robot., trains 
Burglar alarms IR dala link 
Remote slide projector control 
Coneomer remote data links 
Energy'savine. remotely switched lighting systems 

A complete 8.c hennel digital encoder and RF transmitter; low power. 
al frequency of 27MHz or 49MHz, a field etrength of 10,0000V meter 
at 3 meters. 9V operation on chip RF oscillator/transmitter, on chip 
4.13 regulator. Up to 80MHz carrier frequency operation. 

LM1871 N RC Encoder/Transmitter Chip $1.95 
A complete RF receiver/decoder, used at either 27MHz, 49MHz or 
72MHz. It provides 4 independent channels when used with LM1871 
(2 analog, 2 dig.) operates from lour 1.5V cello, Crystal controlled. 

LM1872N RC Receiver/Decoder Chip $2.49 
SRX1504 49.435MHz Crystal(LM1872N) 53.95 
SRX1505 49.890MHz Crystal (LM1871N) $3.95 

M 

ATARI 

ATARI PADDLES 
JSP(2) $4.95 pair 

ATARI DRIVER 
JSD(1) $2.95 ea. 

TVGAME SWITCH :." Used on Atari. Cosmet- 
ically blemished. 100% 
functional. 

TGS-1 . , .$2.95 ea. 

BOOKS 
NATIONAL SEMICONDUCTOR - INTERSIL - INTEL 

30002 National Interlace Data Book (1980). 56.95 
(704 pages) DP, DS8000, 053600, DS5700, etc. 

30003 Nation.' Line., Data Book (1982) 511.95 
0376 pages) LM, LF, ADC, DAC, LH Series 

30005 National TTL Logic Data Book (1981) 99.95 
(624 pages) 7400,LS,L,H,S, and OM8000 Series 

30009 National Memory Data Book (1980) $6.95 
(464 pages) RAMs, ROMs, PROMS, EPROMs Series 

30009 Intersil Data Book (19831 99.95 
(1356 pages) Complete line. 

30010 National Audio/Radio Handbook (1980) 95.95 
(240 pages) Pre -Amps, AM. FM & FM Stereo, Power Amps 

30011 National Linear Application Handbook (1980).. $15.95 
(736 pages) Application Notes, Linear Briefs, etc. 

30012 National PAL Del. Book (1682) 85.95 
(176 pages) Application Notes, Linear Briefs, etc. 

30013 Zliog Data Book (1983) 97.95 
(641 pages) Microprocessors and Support Chips 

210830 Intel Memory Components Handbook (1983) 914.95 
(798 pages) Contains all Application Notes, Article 
Reprints, Data Sheets, and other design Information 
on Intel's RAMA, EPROMs, E'PROMs & Bubble Memories. 

210844 Intel Microprocessor 8 Peripheral Handbook (1983) 914.95 
(1027 pagee) Contain. Data Sheets on all of 
Intel's Microprocessors and Peripherals. 

TIMEX Sin=Iair loop 
Powerful - fully programmable 2K 

memory Portable - 6%" x 6%p" x 11," - 12 
oz. Expandable - Optional 18K RAM 
module Single -key entry commands 
s Educational Unique syntax -check report 
codes for error Identity Accurate to 91/2 

decimal places for full range math and 
scientific functions Graph drawing and 
animated display s Advanced 4 -chip design 
combining power, portability and 
affordable price. 

TS1000 $69.95 
ACCESSORIES FOR ® sk rlair 

tri 
1000 and ZX81 

1016 f E.enwne-aer,IRK Slane .s als S. .. . TS1016 549.95 

Keyboard Mask for Your 
ZX81/1000° Computer 

FEATURES 

1.01 1n seconds 14morlA 
bacting gram mull 

And mce 

en Mat 
m ear 

JE881 Keyboard meal, provides user. of the 
Zxav 1000 eerie computer the individual leaf of 
each keypad on the keyboard. The mask has a rals. 
ed outline sound each keypad allowing the user to 
feel end correctly position their lingers onto Me 
keyboard 

JE681 KEYBOARD MA 3K 99.95 each 

KIT 
AK EácLóám'li ú 
TAM 

,eu w.inEó-.s.. M 

`i: ° 

ZX81/1000 Keyboard 
Conversion Kit 

Kweaws wow ,. plug Dr the snclinu 

JE882 Keyboard Converslon Kit $59.95 ea. 
IWrTMWT DYEax CABs 

STEAK CASE ONLY 149.$5 each 
JE882'AK Keyboard Conversion Kit $99.95 ea. 
(WITH DTDAK CASE - AS PICTURED, 

QUANTITY DISCOUNTS AVAILABLE' 

51/4" Mini -Floppy Disk Drive 
FOR TRS80 MODEL I (Industry Standard) 

Features single or double density. Recording 
ode- FM single, MFM double density. Power: 
12VDC 1.0.6V) 1.6A may, +5VDC (a 0.25V) 

0.96 max, Unit as pic. at right (does not Incl. 
case. Power euPP1Y, cables). 3D g. dale book 
Incl. Wt. 3'/r lbs. Size: 5'4 W x 8'0 x 3'% IT 
Part No. LlnOfad Quantify! Price 

F0200 .............. $179.95 
Single.sided, 40 treats, 250K bytes capacity 

FD250 ................$199.95 
Doublaaidnd, 35 (woke, 438K bytes capacity 

SMTt 8" Floppy Disk Drive 
Shugart 801R 
compatible 
Single -Sided 
77 Tracks 
400)800K Bytes 
Capacity 
Industry Standard 

The res 
single or double density. Recording 

8. Floppy Disk 
mode: FM stry ingle, MFndard)M double 

density. Transfer rate: 2501( bile/set. single density; 5004f bite/sec. 
double density. The FD01008 is designed to work with the single. 
aided soft sectored IBM Diskette I, or eq. disk cartridge. Power: 
115VAC W 508002, + 24VDC Op 1.7 amps max., + 5VDC e 1.2 amps 
max. Unit as pictured above (doge not include case, power eupply, or 
cables). Size: 6.56"W a 14'L x 4.5"H. Weighs 12 lbs. Incl. 86-pg. 

noel, 
Part No- Price 
FDD100-8 Buy 1 for $269.95 each 
F00100-8 Buy 2 for $259.95 each 
FDD100.8 Buy 10 for $249.95 each 

80 -Key Keyboard 

CA150C $69.95 

84 -Key Keyboard 

CA153A $69.95 
95 -Key Keyboard 

CA154A . . . . - . - . $79.95 

CONTROL DATA KEYBOARDS 
* Parallel ASCII 
* SPST Switching 
* FTZ Shielded Base 
* N -Key Rollover 

* 128 Character ASCII 

* NonSIIp, Non -Glare Keycaps 

* CDC752 Terminal Keyboards 
* Attractive Case 

These Control Data Keyboards consist of a 
base, cover, the keyboard assembly, and an in. 
terface cable. Color (case): Harvest gold and 
black. Color (keycaps): Black, blue, and red. 
Electrical requirements: + 5V @ 600mA, -12V 
@ 50mA. Weight: 6 lbs. All units brand new In 
original boxes, specifications included. 

Keytronics 90 -Key Soft -Programmable Keyboard 
WITH SECURITY KEYLOCK SWITCH 

OPI shielded 
Cunor control. 
Numeric keyboard 
bbit Parallel 
Capacitance keys 
10 uaenprogrammable keys 
Positive TTL Logic 
Size: 17'1 a 8% "V/ x 2i -H 1111 

Made for Visual Techno opy, this keyboard features: a security keylock (includes two keys) to guard spinet 
unauthorized use; an 11 key numeric keypad; cursor controls; and 10 uaehprogrammabie keys. Electrical re- 
quirements: + 50DC. Color Muse): White. Color (keycaps): Black. Complete with case, keyboard assembly, 
40.1 h interface cabl and schematics. 

Part No. KB270 $109.95 each 
MICRO SWITCH 85 -KEY KEYBOARD 
Word Processing Keyboard. 25 Pin Edge Card Connection. Supply Voltage +Soot. Main Keyboard 

` - h OWERTY Additional Key Pads for Cursor and word processing functions. 

13'L x5`:-W.ta16-H Part Pie. 855018-1 $29.95 each 

® 
3'Lx3'Wx1Y.-H 

HI -TEK 14 -KEY NUMERIC KEYPAD 
SP51 sweshing. Charcoal grey keycaps. Mounted on printed Orcen bard. 

Part No. K-14 $9.95 each 

ALPS 29 -KEY CALCULATOR KEYBOARD 
Features one 8 -position decimal select switch, one 3-posebn switch, end Iwo 2.poselen switches. 
mechanical SPST swathing 22.pin edge cam connection. Rn-oul included. 

Part No. KB297040 [File OTE I Enclosure) $4.95 each 

POWER SUPPLY +5VDC @ 1 AMP REGULATED Transaction Tech 
Output 05000 or 1A Mlle 030900) reg. Input115VAC 60111.Mena '1black/bel ei sell-encbsed 
case. 6 n., 3 rend. black power cord. 6'11"W 7"0 s 2V11. WI. 3Ib.. Data shed Incl. 

Part No. PS511945 $14.95 each 

(POWER SUPPLY +5VDC @ 3 AMP REGULATED Denton 
moot 11511AC, 11.44010. Output: 500C Adluslable Fr 3 amp, 6VOC 8-4 2.5 amp. Adjustable 
rent limit, Ripple a Nose 1 M9 ros, 509 p- - 2 mounting sutteces. UL recognized. Size'. 4"W s 

4%"1 a 2-7/16"H - M. 2 Ids. tab .heal P eluded. 

Part No. OPS-1 $29.95 each 

POWER SUPPLY +5VDC @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING 
lope 115VAC, 50-6011z Ot 3 amp/230VAC. $008 C 1.6 amp. Fen sell./power supply sabot swa- 
thes (115/230VAC). Output. 5VDC ©7.6 amp, 12VDC (d 1.6 amp. 0 R. 51k pow. cord 11'11"W s 

13'0"0 s 33/4-11 Wt 6 Ms. 

Part No. PS94VOS $39.95 each i POWER SUPPLY 4 -Channel Switching - Apple Compatible 
klicroprecesser, mini.computer ermine. medical eq Ip nt and process control appinalions. Im 
put: 90 130VAC 41-140H Output: +5V0C @ 5A SVOC ay IA 12110C to IA 12000 (n 16. 
Line mu. :0.2%. Ripple 30m11 be Load mg.. 01%. Overeurrent protection. AOI: 51/ main oul- 
rut x 10%. &3/al a 1.7/8"W e/15/16 R WI I Va lbs 

Part Na FCS-604A . ... ... ... .. .569.95 each 

Universal _Computer Keyboard Enclosures 
"O7E" Blank Desk -Top Enclosures 

are designed for easy medlfíca- 
a Ian. High strength epoxy melded 

end piece in mocha brown finish. 
O Sliding rearr/boto/panel for service/ 

41, component access' op panels 080^ 

-tom 
culorit« best wink adheesionafter modification 

vt Vented tops bottom panels for coaling efficiency. 
Rigid construction provides unlimited appiil'atbns 

Assembly instructions included 

DTE-8 Panel Width 7.5" $24.95 
DTE-11 Panel Width 10.13" $27.95 
DTE-14 Panel Width 13.5" $29.95 

DTE-20 Panel Width 19.25" $34.95 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 61/2% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

Spec Sheets - 30c each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 

Man Order Electronics - Worldwide arreco 
ELECTRONICS 

NEW! 
Tebeo NBmea7 
Telex 778043 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
6)83 PHONE ORDERS WELCOME - (415) 592-8097 Telex: 176043 

2708,2716,2732 & 2764 EPROM Programmer 

JE664 EPROM PROGRAMMER 
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES 

Self.Contsined - Requires No Additional Systems for Operation 

Programs. validates, and cloche for properly erased EPROMs Emulates PROMS 
or EPROMs RS232C Computer Interlace for ediling/program loading Lads data 
Into RAM by keyboard Changes dale in RAM by keyboard a Lads RAM from an 
EPROM Comperes EPROMs for consent differences Copies EPROMs Power In. 

liC 

115VAC. 601Ir 10W power consumption Enclosure. Calor.coordinaed, 

ght tan pawls w/molded mocha brown end pieces Size 15'5/(E"L r 8w"0 s All WI.'. SV, lbs. 

JE664-A EPROM Programmer $995.00 
Assembled 0 Tesled I Includes Jaleo Nodule) 

JE665 - RS232C INTERFACE OPTION -The 0E665 RS232C (menace 
Option Implements computer access to the JE654's RAM Sample Somber. written in 

BASIC provided tor TRS'(/' MMMel I. Level II Computer Baud rate 9600. Word 
Lgih 8 bits ' odd parity Stop bits 2. Option may be adapted to other computers 

JE664-ARS EPROM Print A/JEssf oO« . $1195.00 
Assembled and tested (Includes JM16A Module) 

EPROM JUMPER MODULES - TIOJE684:e JUMPER MODULE (Personab- 
ly Module) Is a plug'in Module trial pre -Sets JE664 io proper programming pulses to 
the EPROM 8 configures EPROM saakel connections for that particular EPROM 
Pert 
No. EPROM EPROM MANUFACTURER PRICE 

JMOBA 2708 MOO. MOIorola,Nalbnal, Intel, Tl .511 95 
JM16A 271631452516 Intel,Molorda.Nalbal.NEC.TI 514 95 
JM168 TMS2718 Motorola. T11+5.-12, 012) 514.95 
JM32A TMS2532 Motorola, TI Sta.95 
JM328 2732 AMD,Fujllsu.NEC. Hilochtlnld 514.95 
JM32C 273201210) Fujitsu, Intel 014 95 
JM64A 00068764, 

005001704 Motorola 514 95 
JUI4B 2764 Intel 514 95 
JMWC 11452564 II 514.95 
MUD HN4827540.4 beach, i3/V) 114.95 

UV -EPROM Eraser 
8 Chips - 51 Minutes 

I 

1 Chip - 37 Minutes 

Erases 2708, 2716, 2732, 2784, 2516, 2532, 2584. Erases up toe chips 
within 51 minutes (1 chip in 37 minutes). Maintains constant exposure 
distance of gm inch. Special conductive loam liner eliminares stalk 
bull -up. Built'in safety took to prevent UV exposure. Compact - only 
9.00' x 3.70' x 2.60'. Complete with holding tray for 8 chips. 

UVS-11EL Replacement Bulb $16.95 

DE -4 UV -EPROM Eraser ....$79.95 
EXPAND YOUR MEMORY 
TRS-80 to 18K, 32K, or 48K 

Model 1 = From 41( to 16K Requires (1) One Kit 
Model 3 = From 4K to 48K Requires (3) Three Kits 
Color o From 4K to 16K Requires (1) One KR 

MMal 1 equipped with Expansion Bard up to 48K Iwo Kifs Resoled 
- One ee Required M eon 10K of Expansion - 

TRS-16K3 20005 for Color & Model III 
TRS-16K4.250ns for Modell 

$12.95 

$10.95 

TRS-80 Color 32K or 64K Conversion Kit 
nil comes complete with 8 each 4164.2 (200ns) 64K dynamic RAMS 
and conversion documentation Converts TRS80 color computers 
with D and E circuit boards, and all new color computers to 32K. 
Minor modifications of 32K memory will allow the use of all 64K of 
the dynamic RAM providing you have a FLEX DOS operating system. 

TRS-64K2 $54.95 

JS.SK (Pictured) 

JOYSTICKS 
JS -5D, 

5K Linear 
Taper Pois 

JS -100K 100K Linear 
Taper Pots 

JS -150K 
150K L 

Potsinear Taper 

JVC-40 40K (2) Videoase Con- 
11011erin C 

$5.25 

$4.95 

$4.75 

$4.95 

JS KNOB Knob for JS5K,100K,150K ... $,99 ea. 
JVC KNOB Knob for JVC40 $ 99 ea. 
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Vie FORMULA INTERNATIONAL INC. 
12603 Crenshaw Blvd.. Dept. B, Hawthorne, CA 90250 

;,. For information (213) 973-1921 Orders Only (outside Calif.) (800) 672-8758 

pineapplerM 
The Alternative! The Compatible! 

The Affordable! 48K Color Computer Kit! 
FEATURES: 
* Fully compatible with Apple® II+ * Built in 2 -watt amplifier for realistic 
* Singleboard for easy assembly sound effect with volume control $6452L* Popular 6502 MPU for large *8 on board peripheral connectors 

amount of software for expansion 
* Game paddle connector on both * 14 key numeric key -pad 

(please add 5% shipping and handling) sides of case * 5 -amp switching power supply 

Easy to assemble! All components are clearly silk-screened on the high quality double -sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 

100% Made In USA 100% Apple and Pineapple" Compatible 
50% Faster Seeking Time Than Apple Disk II Drive! 

1 Year Full Warranty 
40 Tracks 
One of the Most Quiet Drives 

Color and Shape same as the 
Disk II Drive 

Disk Drive $285.00 
Controller Card $ 65.00 

Controller Card with 13 Sector, 16 Sector Auto Select $ 85.00 

The APPLE II LOOKALIKE COMPUTER CASE 

Made with high impact plastic. - 

Color and shape are 
compatible with the APPLE II 

Buy while they last 

.$150 ea. 
Keyboard not included 

with this price! 

6502 CPU MOTHER BOARD 
48K on board RAM (4116) 

12K on board ROM (2716) 
Upper/lower case 
Composite -video output 
Apple II alternative 
Size: 141/4" x 81/2" 

Model: APII 

P.C. Board Only $99.00 ea. Complete Component Pack $250.00 
GUARANTEED TO WORK! BUILD IT IN 2 HOURS! 

Inside California 
Outside Calif. (incl. Mexico 8 Canada) 
Overseas 

Shipping 8 Handling Charges 
Under 550.00 Under 550.00 

Purchase Purchase 
10°.o 5% 
1590 10% 
25% 20' 

a/ N Big Savings On Peripheral Cards N N N 
Buy them in kit form. 

All cards APPLE II and PINEAPPLE compatible. 
80 column card kit $120.00 EPROM writer card assembled 

Z80 CP/M card kit $110.00 (For 2708,2716,2732,2764,2532) $89.50 

16K RAM card kit $49.50 Printer interface card kit (For Epson m Oki) $69.50 

Disk controller card kit $59.50 New disk controller card kit 
(3.2, 3.3 auto select) $69.50 

16K RAM card (cable -less) kit $59.50 PAL Color Encoder card (assembled) $88.50 
RS232 Interface card kit.... $95.00 

HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP -II" and Pineapple`" Computers 
+5V at 5.0 Amp 

+12V at 2.5 Amp 
-5V at 0.5 Amp 

-12V at 0.5 Amp 

Size and mounting holes are same 
as the ones used in the Apple II 

Model: THB-43H 

$145.00 ea. 

APPLE II+ COMPATIBLE KEYBOARD 
LSI keyboard decoder 
Upper/lower case function 

LKB-3600-N 

Full ASCII code output 
N -key rollover function 
LED ON/OFF indicator 

Keyboard Case 

Keyboard Only $99.00 EA. Plastic Case $35.00 EA. 

51/4" DISKETTE SALE 
All diskettes soft sector single -side double density with hub rings. 

10 pcs. 100 pcs. 

Wabash #M43A $21.50 $195.00 

Verbatim' #M525-01 $26.50 $240.00 

Sentinel #744D $26.50 $240.00 

ATHANA #475001 $19.50 $175.00 

Minimum Order 510.00/Calif. Residents 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY. NO C.O.D.'s. Prices sub- 
ject to change without notice. 

STORE HOURS 
MON-FRI-10-7 

SAT -10-6 
*Apple and Apple II are the trademark of APPLE COMPUTERS, INC. 
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POPULAR CHIPS 

LM 301 .39 
LM 380 1.25 
LM 386 .79 
NE 564 2.50 
LM 565 .89 
MC 1330 1.10 
MC 1350 1.00 
MC 1358 1.10 
MC 1458 .49 
MC 1496 1.50 
LM 1889 1.95 
7808 .75 
7812 .75 
7815 .75 
7818 .75 
MV 2109 .69 
2N2222A .30 
MC1349 1.39 

_ 4 

6 

(_ 
. 

A55I 
UES 55F 

, 
VARACTOR TUNER 

e------4 CHAN. 14-83 
300 ohm INPUT $17.95 

CAPACITOR KIT 
Each kit contains: 
1-560 pf (m) 1-110 pf (s) 

' 7-.1 mid (m) 1-560 pf (s) 
1-.22 mfd (m) 1-1200 pf (s) 

2-10 pf (s) 1-3000 pf (s) or 
1-43 pf (s) 3300 pf (s) 

m=monolythic, s=silver mica 
$5.95 ea KIT -10 KITS $49.50 

THUMBWHEEL TRIMMER POTS 
VERTICAL MOUNT 
OHMS 500, 1K, 2K, 5K, 10K, 25K 

50K, 100K, 200K. 500K, 1MEG. 

4/$1.00 100/$20.00 

3/8" SQ. TRIM POTS 
TOP ADJUST '''.; 1K 10K 
5K 20K 79C ea. 

-01:1- j 

CHOKES 
.33 uh 33 uh 
.47 uh 100 uh 
15 uh 10 mh 
18 uh 69C each 

UHF AMP KIT 
25 db gain 

stripline PC board 
usin 9 

(2) BFR -90's 
$9.95 

power supply 
for above $3.49 

METAL BOX - 
PRE -DRILLED 

DIM: 10%Wx x 3" High 

HOLES: (4)15%in back, (1)% in front 

(2)1/4" in front. 6 #6 on bottom 
PAINTED $10.95 ea., 10/$99.50 

25/$223.75 
VARI CAPS 

10 - 60 pf 69C each 
30 - 90 pf 694 each RF COIL 

`e, Same as #49A537MPC 
N $1.50 ea. 10/$12.50 

NETWORK SALES, INC. TERMS: 
or COD (add 

2343 W. BELMONT AVE. 3.00). Min. Order $10.00. Add 
$2.50 SAN for USA III. add 7% 

CHICAGO, IL. 60618 Tax. MAIL ORDER ONLY. 
Phone Orders Welcome. 

312-248-3202 WRITE FOR OUR MONTHLY 
UN -ADVERTISED SPECIALS 
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12" B&W MONITOR 

- - 
0 

0 0 

Coni ast 
Power Bright 
V -Nola 
H -H001 

VIDEO 100 byANIDEK 
FULL 
FACTORY $79" WARRANTY 

for APPLE 
16K RAM CARD 
Language Transparent 

COEX FACTORY $6995 
WARRANTY v 

51/4"Floppy 

DISKETTES 
All Certified -100% Guaranteed 

BOX of 100 ... $14900 
Above with 
Hub Rings $169.00 

FLOPPY DISK DRIVE 
From Fourth Dimension Systems 
with Track Zero Micro Switch 

DOS 3.2.1 & DOS 3.3 
CP/M and PASCAL 

DESIGNED 
FOR YOUR $287" Z8795 
Controller Card 
for above $99.00 

PARALLEL INTERFACE 
EPSON TO APPLE 

New From $4995 CABLE 
COEX INCLUDED 

COEX 80 -FT 
DOT MATRIX 
PRINTER 

Interface with Apple;" Centronics 
RS -232, IEEE -488 
9x7 Dot Matrix, 80 CPS, 
Bi -Directional Printing 
2K Buffered Memory 
80, 96, 132 Columns, Graphics 
and Block Printing 
Selectable Char Pitch, Line 
Spacing and Feed 

COEX Interface Card toAPPLE $49.95 

'448eiettele 

$299: 5 

VISION -80© $24900 
80x24 Video Display Card 
Vista Computer Company's new Vision -80 board is a sophisticated 
yet easy to use video display card for the Apple' computer. 

PROTOTYPING CARDS 
for APPLE.... $19.95 
for I.B.M $49.95 

EXTENDER CARDS 
for APPLE... $16.95 
for I.B.M..... $19.95 

'Have You Kissed Your Computer Lately" 

Components Express, Inc. 
VISA' 1380 E. Edinger Santa Ana, Calif. 92705 714/558-3972 master charge 

Terms of Sale: Cash, Checks, Credit Cards, M.O , C.O.D. Calif. resideits add 6% sales tax. 
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"The Deluxe II" 
Is The Ultimate In UHF Sine Wave 

Converter Technology 
PC BOARD 8t PLANS $2400 

With purchase of COMPs_ETE SET OF PARTS & ENCLOSURE 

eir 

The latest state of the art electronics combined with the excelleraç,a in printed circuit 
manufacturing creates this high performance UHF Sine Wave Converter kit teat outper- 
forms the imitations by a long shot. 
Engineered for reliable stability and outstanding -eception clarity, uninterrupted modulated 
audio and fully illustrated in tins with the trlateur in mind. 

sw 

TOLL FREE 

BETA ELECTRONICS, 1700 E. DESERT INN ROAD, SITE 222, LAS VEGAS, NEVADA, 89109 1-800-782-2701 
QTY DESCRIPTION OF ITEM 

COST 
EACH 

SHIPPING 
EACH 

TOTAL 

PC BOARD, PLANS, PARTS & ENCLOSURE $152.59 $4.95 

PARTS & ENCLOSURE ONLY $132.99 $4.95 

PC BOARD & PLANS ONLY $30.00 $1.50 

GRAND 
NAME TOTAL 

PLEASE 
PRINT CLEARLY 

SEND THIS 
ORDER FORM 

ADDRESS QUANTITY DISCOUNTS AVAILABLE 

CITY/STATE/ZIP ORDER DATE 
MO. DAY YR. 

VISA MST. CARD CARD NO. EXP. DATE 

FOR IMMEDIATE DELIVERY MONEY ORDERS OR CERTIFIED, CHECKS PREFERRED PERSONAL CHECKS ALLOW 4 WEEKS FOR DELIVERY 
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Do Ka Computer 
Products, 

VISIT OUR RETAIL STORE Inc. 

3250 KELLER STREET, #9 

8000 
8035 4.95 8251 4.39 
8039 5.95 8253 6.8.9 
8080A 3.89 8291-5 7.89 
8085A 5.89 8255 4.39 
8086 24.95 8255-5 5.19 
8088 34.95 8257 7.89 
8155 7.75 8259 6.85 
8156 8.75 8272 39.00 
8185 29.00 8275 29.00 
8202 27.95 8279 8.89 
8205 3.45 8279-5 9.89 
8212 1.79 8282 6.49 
8214 3.75 8283 6.49 
8216 1.69 8284 5.49 
8224 2.19 8286 6.49 
8226 1.79 8287 6.49 
8228 3.34 8288 24.95 
8237 19.00 8289 39.00 
8238 4.39 8741 34.95 
8243 4.39 8748 14.95 
8250 10.49 8755 29.95 

74LS00 
74(..S01 
74LS02 
74LS03 
74LSO4 
74LS05 
74LS08 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
741 SYl 
74LS26 
74L827 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74L540 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS88 
74LS90 
74LS91 
741.592 
741CQ1 
74LS95 
74LS96 
74LS107 
74LS109 
74L5112 
74L3113 
74LS114 
74LS122 

SANTA CLARA, CA 95050 

16K APPLE 
RAM CARD 

Upgrade your 48K Apple II to 
full 64K 

BARE BOARD 14.00 
ASSEMBLED&TESTED 42.50 

EPROM ERASERS 
HOLDS 15 EPROMS 

ERASES IN 20 MINUTES 

59.95 

CONNECTORS 
RS232 Male 3.00 
RS232 Female 3.50 
RS232 Female RA 4.95 
RS232 Hood 1.20 

74LS00 SERIES 

.23 741.5123 .49 

.23 74LS124 1.24 

.23 74LS125 .44 

.23 74LS126 .44 

.23 74LS132 .54 

.23 74LS136 .54 

.23 74LS137 .89 

23 74LS138 .49 
25 741.S139 .49 
.25 74LS145 1.19 
.39 74LS147 2.39 
.39 74LS148 1.29 
.29 74LS151 .39 
.23 74LS153 .39 
23 74LS154 1.89 
.23 741_6155 .59 
.29 74LS156 .69 
.23 74LS157 .44 
29 74LS158 .49 
.23 74LS160 .68 
25 741_6161 .64 
.49 74LS162 .68 
.29 741-6163 .64 
.29 741_5164 .68 
.23 74LS165 .79 
.43 74LS166 1.69 
.49 74LS168 1.69 
.74 74LS169 1.74 
.74 741_6170 1.45 
.23 74LS173 .68 
.23 741_6174 .44 
28 74LS175 .39 

1.19 74LS181 1.89 
.34 74LS189 8.79 
.34 74LS191) .79 
.34 74LS191 .79 
.34 74LS192 .64 
.45 741_6193 .64 
.59 74LS194 .68 
.65 741_6195 .68 
.35 74LS196 .78 
.35 74LS197 .78 
.79 74LS221 .74 
.54 741_6240 .89 
.54 741_6251 .89 
.74 74LS242 .98 
.69 74LS243 .98 
.35 74LS244 .79 
.35 74LS245 1.48 
.35 741.5247 .74 
.35 741248 .89 
.35 74LS249 .89 
.39 74LS251 .58 

74LS25.1 .58 
741_6257 .58 
74LS258 .58 
74LS259 1.19 
74LS260 .58 
74LS266 .58 
74LS273 1.48 
74LS275 3.20 
741.6279 .48 
74LS280 1.79 
74LS283 .68 
74LS290 .74 
74LS293 .78 
74LS295 .98 
74LS298 .88 
74LS324 1.74 
741 S1S2 1.28 
741.S153 1.28 
74LS363 1.34 
74LS364 1.89 
74LS365 .48 
74LS366 .48 
74LS367 .44 
74LS368 .44 
74LS373 .98 
74LS374 98 
74LS377 124 
74LS378 1.15 
74_6379 1.34 
74LS9fì5 1.89 
74LS386 .44 
74LS390 1.15 
74LS393 1.15 
74LS395 1.15 
74LS399 1.48 
74LS424 .37 
74L6447 .37 
74LS490 1.94 
74LS668 1.69 
74LS669 1.89 
74LS670 1.48 
74LS674 9.45 
74LSB8a 2.99 
74LSFa3 2.99 
74LS684 2.99 
74LS69.5 2.99 
74LS688 2.39 
74LS689 2.99 

81LS95 
81LS96 
81LS97 
81LS98 

DoKau Computer Products, Inc. 
3250 Keller Street, #9 
Santa Clara, CA 95050 

(800) 538-8800 
Calif. Residents (800) 848-8008 

1.48 
1.48 
1.48 
1.48 

8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 

EPROMS STATIC RAMS 
1702 1ns 2.95 2101 450ns 1.80 
2708 450ns 2.98 2102L-2 25OnsLP 1.44 
2716 450ns 3.25 2111 450ns 2.48 
2716-1 350ns 4.69 2114 450ns 1.74 
2532 450ns 4.69 2114L-4 45OnsLP 1.84 
2732 450ns 4.15 2114L-3 300nsLP 1.84 
2764 450ns CALL 2114L-2 200nsLP 1.94 

DYNAMIC RAMS TMS4044-4 450ns 3.15 
TMS 4027 25Ons .79 TMS4044-3 300ns 3.45 
UPD 411 300ns 2.89 TMS4044-2 200ns 3.89 
MM 5280 300ns 2.89 MK4118 250ns 9.69 
MK4108 200ns 1.74 TMM2016 200ns 4.15 
MM 5298 25Ons 1.74 TMM2016 150ns 4.89 

4027 
4116 
4116 
4164 

250ns 
200ns 
150ns 
200ns 

2.00 
CALL 
CALL 
CALL 

HM6116-4 
HM61163 
HM6116-2 
Z6132 

200ns 
150ns 
120ns 
300ns 

CALL 
CALL 
CALL 
32.95 

4164 150ns CALL LP = LOW POWER 

Z80 
4.0 MHz 

Z80A-CPU 4.90 
z80A-P10 4.90 
Z80A-CTC 4.90 

Call for Complete List 

MICROPROCESSOR 
REAL-TIME CLOCK 

MSM 5832 6.90 

6500 
1 MHz 

6502 
6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

5.25 
6.85 
7.60 
9.85 
3.95 
4.95 
5.95 

16.95 
10.95 

DISC 
CONTROLLERS 

1771 15.95 
1791 27.95 
1793 29.95 
1795 4995 
1797 4995 
6843 32.95 
8272 39-00 
UPD765 34.95 
1691 17.95 

INTERFACE 
8726 1.65 
8728 
8T95 
8796 
8T97 
8198 
DM8131 
DP8304 
DS8835 
DS8836 

1.95 
95 
95 
.95 
95 

2.90 
2.25 
1.89 
.99 

IC SOCKETSST 
W/W 

.10 .49 

.12 .50 

.15 .57 

.20 .85 

.25 .99 

.25 1.30 

28 PIN .35 1.50 
40 PIN .40 1.80 

ST = Soldertail 
W/W = Wirewra. 

WE WILL BEAT 
ANY COMPETITOR'S 

PRICES! 
Call before you buy 

UPGRADE 
YOUR 
APPLE 

or 
TRS-80 

4116 200ns 
8/10.00 

32.768 KHz 
1.00 Hz 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579545 
4.0 
5.0 
5.0688 
5.185 
5.7143 
6.0 

CRYSTALS 
1.90 6.144 
4.50 6.5536 
4.50 8.0 
3.90 10.0 
3.90 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 

12.0 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 

2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 

ORDER TOLL FREE 

(800) 538-8800 
(800) 848-8008 

(CALIFORNIA RESIDENTS) 
ALL MERCHANDISE IS 100% GUARANTEED 

APPLE 
SUPER COOLING 

FANS 

49.95 
WITH SURG PROTECH 

69.95 

LINEAR 
LM301 .32 LM741 .29 
LM308 .75 LM747 .75 
LM309K 1.25 LM748 .49 
LM311 .64 LM1310 2.45 
M3177 1.65 MC1330 1.69 
LM317K 1.70 MC1350 1.25 
LM318 1.49 MC1358 1.69 
LM323K 3.75 LM1414 1.49 
LM324 .59 LM1458 .55 
LM337K 3.90 LM1488 .65 
LM339 .79 LM1489 .65 
LM377 2.25 LM1800 2.45 
LM380 1.25 LM1889 2.45 
LM386 1.00 LM3900 .59 
LM555 .38 LM3909 .95 
LM556 .65 LM3914 3.70 
LM565 .95 LM3915 3.70 
LM566 1.45 LM3916 3.70 
LM567 .99 75451 .35 
LM723 .49 75452 .35 
LM733 .95 75453 .35 

STORE HOURS: 
MON-FRI 8:30 A.M.-5:30 P.M. 

SAT 10:00 A.M.-3:00 R.M. 

master charge 

APPLE 
PADDLES 

9.95 

APPLE* II 
COMPATIBLE 
DISK DRIVE 

225.95 
CONTROLLER CARD 

79.95 

TERMS: For shipping include $2.00 for UPS 
Ground. $3.00 for UPS Blue Label Air. $10.00 
minimum order. Bay Area residents add 6'% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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A WHOLE NEW WORLD OF TV VIEWING WITH 1Ú81Y 
TUSA MEW MODEL Mad 40 CHANNEL CARLE TV CONVERTER 

4 --_-. 
Recerre MI the EXTRA CABLE TV "NIDBAND" a SUMMAND 
CHANNELS MI a your UHF DIAL 

Ellminatae IT. neap 1« renting or ASEDO TINA system ,axes 

UHF While 
TUNERS They 

CTUNE S L-1 
Tune Model 

45MH2 Output 

3.50 -. 
s«more 12.26 w. 

POPULAR ID's 

TOP QUALM oil 
NO SECONDS 

I 1 

lRue na«tln- re. 
Ist "mldpeed" and "wperwM" channel. your TV. VCR or 

protector can't reserve and °omens them to alanard UHF IA1310N 
LM39BH3 

NEdetN 

LNG N 

MC -1330 

MC.1350 
MC.136.2 
MC -1351113585e 

MGG1374P 

Mc -tee 
MGtKaN 
LOI.1800 
L.41999 

L147905 
LA4)BOB 

M B12 

LM -7818 

LM.7824 

2 wan Audio Power Amp 
lo. Vol1M0W9V Audio Amp 

DHOW Pere Lxywe Loop 

lee. 
LockedLoom 

Video Detector 
Moo so Il Amp 
Ve« II Amp 
Video II Amp AGG 
Audio 11 Amp 
R.F. y 
Duel Comp Op Amp 
Balanced 01cud Mu1H« 
PLL Stereo Decoder 

Modules« 
MUMS VORIMM 5T011í 

5 Volt PWIIM MM. Reg. 

a Volt Paa1tIW Volt Rep. 
tx Volt Poer,IW Vd. Reg 

osilive Vert. Reg. 
19 Volt Poortiere Voh. Re9 

24 Volt Poel1M Vol. Reg. 

Mee 

128 
360 
1.49 

109 
2e9 
208 
1.75 

229 
1.95 

3.19 

1.79 

2.29 

27B 

1.19 

1.19 

t tO 

1.19 
1.18 

0.12 

1.19 

288 
1.12 
111 
,27 
1.55 
1.31 

209 
148 
208 

1.34 

1.99 

2 1 
e9 
W 
28 
.119 

5V 

89 

r.ye a dunhela lhe1 anY ae, care N1w In. 

1:::::::::".. n4.I AMUST FOA VIDEO.TAPINO FROM CABLE TVI 
The memo, Mows you to program both pay may TV decoder repulredl end stones. 
cab. chum. f« loping on any VCR - while you are $ 
welching a dItlerenl channel on y010 TV. Now 28.95- 

Simple to IMta11 ale operate on trey make of TV erns UHF nus PosrA9E 

NOW AVAILABLE 
NEW TUNEABLE DELUXE MODEL CVU-1000 '34.95- 

Velmoeumammeo 
75 OHM UHF YAGI ANTENNAS 

12 db GAIN 

BRAND NEW UHF 

YARACTOR TUNERS r- - ' r~ _. --- 1 AA 
r eL 

AC LINE CORDS 

CAT ' 
, 

` 
.1 

x.70 

18 gaups 
cable 8 It. long 

PleStVpped and tinned ends 
t« easy InstSlbUon. 

491... 
AC4G 12 up sac N. 

SPECIFY CHANNEL 

8.95 EA 

a OR MORE 
08.95 EA 

OPTIONAL 
W,neper0 UHF 

arena PleeVp Ant1Mb 

139.95 ae 

r I 1 (I 1 

Sanyo YOUR MIteUTI 
CHOICE 45 MHz 

s 
45 MHz 

output 24.95 - output 
Cell for Quantify Prices 

SPEAKER CABINET 
for Poputhose ne 

brew those famous Iron. brew TV 
circuits. speakers Included. Ill/ Cabinet Dimensions: 
7 %' wide. g%' high x 51/2" 

bdack boberovebN 
Ire" thick 

SC0o1 '10.95-. 
2 er move 8.95 . 

ie SpBcIal Purchase 
MV -2109 

3JlI Tuning Ober 
1 9 289 ea. 
10.UP 39-. 

Radial Lud Caps - Ndal Lead Caps -111.--- 
10mIee35V 1.11 1.25 ea. 1003 mere 50V ._.1.111.u.. 

,2«1.11 tBee 2«1.11 19.. - 

t m1d035V mom 26- x100..e35 ....1 . .38... 
tá«1.11119 a. tx«.«e .tfi- 3300m.4á89 11 1.98m 

0701100á5V 1.11 .59- 2«0Wre 1M,Ále1r 

5% MICA CAPS 5% 
1001 .425 ea. 58001.. tee ea. 

11001.395 ee á00.0I. 3g- 
cau lo0O-envy weew.H 

12 01 more Agee 1009 a te%Pelye terelln6ODa99 
1030 m.o35v ., t.1, Beet. 11.1 14 

for l 
12 « more .89 ea. 

zxmm.e35v1i 
01 rm. l0N 429 . ,Ó011l 20 13 00 

xXlOmtee50V,z 
« m«.1 

1 

38ee 
,.ámm 

1 

20 9 O 
2 

DUALITY 

POWER TRANSFORMERS 
209 CT, 400 mA. 

'3.69-. to -49@.75-. 
50 Or Mere '2.25... 

..._,,e,,,,,,..._,,e,,,,,,,,,,, 

75 OHM CHASSIS 

MOUNT CONNECTOR 

F41 Female connector. Rear 
chassis mount with nut and 

weeny. Males with male "F" 
nCI« e. AM 

wooer they Melt 41or'1.00 

POPULAR 

NIfOWA 
PARTS III) 

MRF901 '2.75 

M9 V 
0B011Ú1 

3. 
CHIP CAPS W, mkt .50 

29.Úo 30 
2N5e03tromeh erne 11.99 

PROJECT 

BOXES 

Woodpr M 

I -- -'1-f 

Thls box le 11%'W - 41/2"H . 

B%^D with a removable}1U11 
wnum s 

11"w 11' W' 3'h"H e' '1 
12,50-. 

11 4111. '10.95.1. 
Fe; Larger 09.0110.. - CALL 

QT VHFFM UHF - - 

SPLITTER 

1 
Ili 

40-900 MM: 

Model 

® SWV 

Low Lose 3.5idb, Low VSWR 

Waterproof 19 2.49 e. 
HO"'", 10-U0'1.89... 

SURPLUS UHF -VHF 

WIRACTOR TUNERS e; ---S- 
rim 

These tuners receive ail cnen / 
chas 243s and are end cable `ate, 
channels and are pecitctfu. 
Outputnonsm rewFlo TV circuit. etc. 

We( Output Frep.45 Hookup 
Mar shown. dale Included. Name Bland. IremeMrehown.CATV 

WPOI.rh.,L.tt 13.95... 

DELUXE O 
SPEAKER ! 

Handle. m 
15 watt.. a O e. 

á 020 Ceremlc Magnet 

'1.89 «. 
10 up 51.49 ea. 

DELUXE 
.., , we SWITCHES í 

Specify 

lever lever lrPe 
For 
YATV s VCR 

75 0111 w ab Isolation 

While They Lea 86.95». 

POPULAR 
MISCELLANEOUS PARTS 

INaof 
t8 for íT00 

tog for 5.00 

Y.w lots rn9mbwneel pole 
3.O 29 

1id U3 248 

Torol0s Tá012 ae 

Torolde . T37-2 39 
20 -Up 25 

ORDER NOW 
TOLL FREE R.F. ELECTRONICS 

800.854.4655 
OUTSIDE CALIFORNIA 

1056 N. STATE COLLEGE BLVD., DEPT. R f 

OD 714.635.5090 
ANAHEIM. CALIFORNIA 92806 riKez ,; CLOSED 

INSIDE CALIFORNIA PERSONAL CHECKS HELD FOR CLEARANCE - NO MINIMUM ORDER 

ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE 52.50 SHIPPING S HANDLING - SHIPPED SAME 

OPEN C, M. 
TOE' .1 .y h, 

10 b 

SAT 10 5 

SUN NOON '. 
DAY RECEIVED 

CIRCLE 27 ON FREE INFORMATION CARD 

Graymark Electronic Kits 
Quality Products for 18 Years 

Digital Dice 
Roll -'em electronically. Handy, portable set of 
electronic dice for your favorite games. 14 

LEDs for realistic dice count, Battery operated. 
PCB, instructions, and all parts included. 

Order Model 146E Only $15.90 each 

Variable Strobe Light 
Great for parties and photography. 
Variable flash rate of long life xenon 
tube assures hours of fun. AC operat- 
ed. Comes complete with parts, PCB, 
and instructions. 

Order Model 104E Only $14.70 each 

Refj, 
5 Volt Power Supply 

Perfect for digital circuits. Provides 
1.5 amps at 5V under full load. IC 

voltage regulator. Ripple less than 
0.5%. AC operated. Includes all ne- 
cessary parts, PCB, and instructions. 

Order Model 135E Only $18.20 each 

Oft 

Warbling Siren 
Two-tone oscillating siren for auto- 
mobile or other 12V system. Loud, 
penetrating sound driven by 2 ICs. 
Parts, PCB, and instructions are all 
included. 

Order Model 124E Only $8.60 each 

r!:J 

1 -IC Radio 
Private earphone listening to your 
favorite stations. AM broadcast band 
with high selectivity. No alignment 
necessary. Battery operated. Comes 
complete with parts, PCB, and 
instructions. 

Order Model 141E Only $12.00 each 

anC 800-854-7393 
(In CA 714-540-5480) 

Send $1.00 for Catalog [over 60 Kits] 

Gr mark (Refundable with 1st Order) 

Box 17359 Irvine, CA 92713 

SATISFACTION GUARANTEED 

MC d VISA orders Only call Toll Free 

CA residents add sales tax We pay shipping on orders 

over $25.00, otherwise add $2.50. Sorry no COD. 

(602) 266-9758 (602) 234-3026 

'VONA ELECr . * 
Q SURPLUS + 

Qe Wholesale - Retail - Surplus ( 
Electronic Parts 

12627 N. Cave Creek Rd. Phoenix, AZ 85022 

The Most Unbelievable Electrolytic Sale In The USA! 

AXIAL 
33/6.3 12/1.00 
220/6.3 20/1.00 
470/6.3 10/1 00 
220/10 15/1.00 
47/35 12/1.00 
220/35 10/1.00 
15/50 20/1.00 
22/50 20/1.00 
47/50 20/1.00 
150/50 8/1.00 
220/50 8/1.00 
10/75 12/1 00 
47/100 5/1.00* 
1500/100 2/1.00 
2.2/150 12/1.00 
3.3/150 12/1.00 
47/200 5/1 00 

RADIAL 
1000/10 12/100 
10/16 30/1.00 
47/18 30/1.00 
220/18 25/1.00 
470/16 20/1.00 
47/25 20/1.00 
47/100 5/1.00 
100/100 4/1.00 
4.7/160 10/1.00 
10/160 10/1.00 
22/250 5/1.00 

4/50 
10/50 
4.7/75 
10/75 
Carbide Drill Bits '1 .00 ea. 

(various sizes to lb") 

BI -POLAR 
10/1.00 
10/1.00 
4/1.00 
4/1.00 

Yes All Prices Are Correct) 810.00 Minimum Order on 
All Above Capacitors Some Quantity Pricing Available 

MORE $ 1 .00 SPECIALS 
1N4001 15/'1.00 
2N3905 5/1.00 
2SC828 5/1.00 
2SC644 5/'1.00 
MINI D.P.D.T. Slide 4/11 
D.P.D.T. Rocker Sw 
4A. 120 VAC 3/1.00 
1N4152 25/'1.00 

Similar to 1N914 
4 Pos DIP switch 3/1.00 

LED's 

Horz P.C. Trimpots. 2500, 
500(1, 5k0. 10n 4/1 
MC3420P '1.00 
SN75150 '1.00 
Transformer '1.00 

12 V.C.T. 250 MA 
7805 2/'1.00 
7812 2/'1.00 
1N5239 20/'1.00 

9 V. ZENER 

8/'1.00 

12V 6 A.H. Re -chargeable 

GEL CELL BATTERY 
$9.95 

NOT A KIT 

Regulated 
Supply 5V, 2A 

w/Transformer & 4'r x 2.3" Heat Sink 

$5.50 ea. or 2/$10.00 
11/2 WATT 

AMPLIFIER 
w/DC Bridge 

Contains: Volume Control, (1) LM 386N, (1) NPN 
Pre -amp, (4) 4001 Diodes, (2) Coupling Caps 
100% Functional! NOT A KIT 

LIMITED QUANTITY! 
$3"ea. or 2/$6 

4 Scales 
(1) R.F. Power 0-6 
(2) SWR 1-10 
(3) Modulation 0-100% 
(4) Signal Strength 1-40 

Em. Shunt 2.3" x 2.3" 

ITEMS MC, VISA, COD VIA UPS 
Yßf 

¿Plus Shipping/ Handling/ [ 
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FUJITECH AUDIO KITS 

LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model A501 Power Amp 
Pure Class A 25W + 25W 
Switchable to Class AB 100W + 100W 

" Switchable to Bridge Class A 100W mono 
Switchable to Bridge Class AB 300W mono 
Frequency Response 5-200KHz (-1dB) 
Signal -to -Noise Ratio 120dB 
Non-magnetic Chassis 

" "Out -board" comprehensive protection 
circuitry 
DC circuitry with limited use of NFB 
High Efficiency Fluid Convection Cooling 
THD under 0.0070/ 

Model A502 DC Stereo Control Center 
Direct DC coupling from Input to Output 
DC servo circuitry 
Cascade FET Input in all stages 

" Separate Moving Coil RIAA amplifier 
Distortion below 0.005% (3V) 
Max Output 15V 
Frequency Response 20Hz-20KHz ±0.2 dB 

" Maximum Phono Input 
MC = 16mv RMS (1KHz) 
MM = 270mv RMS (1KHz) 

Built-in Headphone amplifier 
Relay Output Muting KIT ONLY 

$349.00 

$349.00 
Model A1033 Integrated Tube Amplifier 

Latest Japanese Design 
" Distortionless Output Transformer using 

special winding techniques 
Most circuitry on PCB for easy assembly 
and humfree performance 
Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 

(near class A performance) 
THD under 0.4% 

" Frequency Response 30-30,000 Hz (-1dB) 
Separate Pre -Out and Main -In 

KIT ONLY 
$499.00 

$499.00 
Send $5.00 for each assembly manual, 
refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 

DELUXE MEMORY AND 
SLOT EXPANDER FOR VIC 20* 
ThIS is the only expansion device your VIC 20 will 
ever need! Features a full 16K of RAM memory 
plus 2 switchable expansion slots to plug in 

cartridges and other compatible circuit 
on/ids. itc reset switch, individual `¡l 
on/oftswitches for each slot, 
memory deselect and full - 
memory address select just to 
name a few of its features. Saves 
wear and tear on the VIC and is the most 
convenient, well designed expander made! 
Simply plug into the expansion port on the VIC and leave it there. Fully assembled 
and tested cernes with complete. easy t understand instructions for use. Don't 
buy an 8K or 16K memory expander cartridge and then find you also need an 
expansion slot -get the complete functional package now! This is the best 
peripheral made for the VIC 20 -check the extra features 

'VIC.2o I, a INaeme,N of commodore eHme MacRae, C4975 $119.95 

PC BOARD TYPE 

TUNGSTEN CARBIDE 
ROUTER BITS 

CARBIDE PC DRILL I 

BIT ASSORTMENT i 

Perfect assortment for PC board i 
needs. 8 different drill bits approximate 
size range from .035" to 070'. 

C4961 $10.00 

Sharpest, lades! router bits for rout- 
mg PC boards, 'G" shank. Bits are 
appoximately #42 dia. and W cutting 
length. 

C4958 $1.79 

2732 EPROM 

Blank Hitachi 
45ONSEC Emrom 

CA972 $4.95 

6116 MEMORY IC 

Standard RAM memory 
IC for VIC. 

C4973 $5.95 

Send for our FREE 1983 Cata- 
log of Computer Peripherals, - 

FREE!! Software, Electronics Kits, 
IC's, Components and Unique 
Products. 

P.O. Box 27038 CHANEY DENVER. COLORADO 80227 

electronics inc. 303-7815750 

303.781.5750 Please include 57.50 for postage (UPS) 
VISA MC aaepted 
Phone orders are welcome 

Send for our free catalog of unique items 

CIRCLE 34 ON FREE INFORMATION CARD 

FINEST QUALITY 
Government Approved QQ-S-571e 

SOLDER 
SPECIAL 

FOR THE MONTH 7 
Good until June 30, 1983 

SN 60/40 Rosin Core (RA) 
One lb. Reels 
16 swg. (.064) $8.50 
18 swg. (.048) $8.95 
19 swg. (.040) $9.50 
21 swg. (.032) $10.50 
1/2 lb. Reels 
22 swg. (.028) $6.95 
24 swg. (.022) $8.95 

Plus FREE Desoidedring 
unu 

Wick 
with of solder 

FREE Freight On All Orders Over $25 
Under $25 add $2.50 per order. Minimum order $10 

Check Money Order Master Charge Visa 

N.Y. State residents add appropriate sales lax. 

To place your order call: 
TOLL FREE800.645.4808 
In NYS (516) 334-2660 No cuo s aLcepted 

P.O. Box 668 Jericho, N.Y. 11753 

CIRCLE 69 ON FREE INFORMATION CARD 

Tou:h Tone Generator 
Mini -Kit 

K-1163 

$5.95 
io $ 5.35 

MN5OBIN a 3579 MHZ CRYSTAL 
USE WI -il ANY 4 x 3 SWITCH MArR1x 

IO PAGE DATA BOOK 95r 

11! 

REED 
SWITCH 
1-I/B" t 

I/8. Du 

8480 
USE 

WITH 
MAGNET 

OR COIL 

2o/31 

INVISIBLE ALARMS 
SCIENCE FAIR PROJECTS 
SECRET COMMUNICATIONS 

'1,99 'I «0111 s/ I" V 

I" /f I79 

INFRA -RED 
Emitter/Detector 

1-4100 PAIR 
X-1550 = 

WT 02 
,4LB 

95 

SNOOPER 
AMPLIFIER 

WOWIE'! AN INTERCOM BUG. 
GINO DEVICE, B PA SYSTEM ALL 

ON 
S RUNS ON 9V, NAS IZ 

BOARD 
SNI6923N AUDIO 

IC, S R SPEAKER, PLUS AN ELECTRET 
MICROPHONE -3/8.DIA x I/2' LONG. 

Active FILTER PC Board 
CONTAINS TWO LAO 310'S 120 MHZ SW, 30V/us x"101 
SLEW RFTEI CONFIGURED AS A FOURTH ORDER Xt 
LINEAR PHASE LOW PASS FILTER USING 19, 

4' 

FILM CA AS 9 RESISTORS. SORRY, NO CHOICE 10/56.90 
OF FREOJENCY (WE HAVE TOO MANY .1 BUT THE 
R'S 9 C1 ARE EASILY SCALED TO ANY FRED C OPERATE FROM 25V TO ISVOC ALL MARKED MTH 
CUTOFF TREOUENCY. DATA SHEET -25r INCLUDES BOARD 

SCHEMATIC, SCHEMATIC, FORMULAS FOR BOTH MAXIMALLY FLAT 
RESPONSE OR LINEAR PHASE OPERATION 100/569. 

EPROM $UPER $ALE! 
32K 2732 64K 2764 YO MQT32 DC HITACHI HN4R2T646 

04.95 69.95 

ELECTRONIC BARGA INS N 
IF YOU'RE NOT ON OUR MAILING LIST, YOU'RE MISSING OUT- 
STANDING BUYS ON THE FINEST IN ELECTRONIC PARTS FOR 
THE BINLDER. IN B YEARS OVER 250,000 HOBBYISTS HAVE 
DISCOVERED WHERE TO FIND USEFUL, UNIQUE OR DOWNRIGHT 
STRANGE ELECTRONICS AT GIVEAWAY PRICES 
WHY NOE SEND FOR OUR CATALOG TODAY --- IT'S FREE 

1d1AMONOBACK 
ELECTRONICS COMPANY 
PO BOX 12095 Dept 102 
SARASOTA, FLA. 33578 

Phone Orders (813) 953-2829 
CONTINENTAL US ADD $1.60 FOR THE FIRST LB 
AND 50' FOR EACH ADDITIONAL LB. 
WEST COAST ADO $1.80 FOR THE FIRST POUND B 
504 FOR EACH ADDITIONAL POUND. 
COD a L4/Z ORDER aT 11/1I/NUN, CRED/7 CARDS F /5 II/N. 

VHF/UHF 
CHANNEL A -I 

MIDBAND 

Va roc tor 
TUNER 

HI -GAIN, BRANO 
NEW, FOR UPGRADE OR 

CONVERTER USE. 
IF OUTPUT, USES +12V AND +24V 

SUPPLY. T-1195 WT I/2 LB 

FURZ row? FR/ENDS 
ASSNAVATE YOUR EA'EM/ES N/TN A 

TV JAMMER 
WIPES OUT SOUND AND 

.:LOF1 PICTURE UP TO 40 FT 
AWAY JUST THINK OF 

THE DEVIOUS FUN YOU'LL 
HAVE WITH THIS. AND AT 

THIS PRICE YOU CAN TOSS 'EM AWAY 
LIKE, ONTO YOUR x -WIFE'S ROOF'S 

CDYPLEFE 
raWrsW/rs 7.71 8-9020 
PC POPPO 

CT 0B LB 

CRIMPING TOOL FOR RB -SM, R9-59 

'4.49 MT ö 4 L 
IIM 

'II" 

"F" CONNECTORS 0 
F-56 A-2540 5/01 WT 0.1 LB 
MALE CABLE CONNECTOR FOR RG -II 
F-59 A-2545 4/51 0.1 LB 
MALE CABLE CONNECTOR FOR RG -59 

IIÌ 

10/425 S 
x-1500 

-c,eG 

WT 04 LB 

Digital Coffee Timer 
Clock Assy. U -FIX -EM 
THESE ARE THE GUTS FROM THE NEW 
COFFEE MAKERS WITH A COMPUTER 
`BRAIN' THAT DIGITALLY CONTROLS ZE 
COFFEE MAKING 9 OUT OF 10 NAVE 
SOLDER SHORTS, CUT FOILS, ETC, EASY 
TO REPAIR STUFF. THE PC BOARDS CON- 
TAIN A CLOCK/TIMER MODULE, 1-OI0IT 
LED DISPLAY, POWER SPUR, 9V SPOT 
RELAY, S SWITCHES, ETC. CLEARLY 
MARKED FOR AC IN/OUT WITH SEPAR- 
ATE WARM B BREW CYCLES THE %FUR 
OR RELAY ALONE IS WORTH THE PRICE'. 

TRANSFORMER 
BALUN 

A- 2600 
WT 0.1 LB 

ALL TV CHANNELS 
PLUS FM ¡/ 

C 
p 

7511 ro 8Q 30011 lJ J/ 

PC BOARD WQU ° 
SUPPLIES + 

WE HAVE EVERYTHING YOU NEED'! 

PC BOARD 
1/16" G-10 Copper Clad 
GREAT STUFF AT A FRACTION OF IT'S 
NORMAL COST EASILY CUT YHTH 
HAND SHEARS, WON'T CRACK OR CHI'. 

GOOD VARIETY OF SIZES, NONE LESS 
THAN 3-N 3- INCLUDES SOME 
DOUBLE SIDED 

I LB PC -I0 
(OVER 200 SO IN I 

s/I 95 

ETCHANT 
Ammonium Persulfote 

FAST B EAST TO USE, MIX A HALF 
POUND TO A GALLON 102 TO 1 PINT 

OF WATER AND ETCH' THE WHITE 
CRYSTALS MANF A CLEAR SOLUTION 
THAT TURNS BLUE WHEN FULL OF 

COPPER LB MAKES 2 GALLONS. 

H-22.0 $I 95 $175 
I LB 10 LB @ EA 

SOLID CARBIDE 

PC DRILL BITS 
Last 1000's of times 
longer than std bits! 

STOCK* 

00400 
0.0420 

0-0465 
D-0520 

00595 

SIZE 

060 .0400 
*58 0420 

W56 .0465 
M55 .0520 

853 .0595 IIA 
'16e ch 11$15 
OF 

C 

MOLEXNS 
PI 

PRECUT INTO 
STRIPS OF 8 

'Space Gun Sound Effects 
THIS BABY PRODUCES STRANGER TUNE 
THAN A COCNATIEL IN HEAT" :.95 

10// 511.50 

x-1560 

L 
THE BOARD CONTAI 
I-SNTS447 ROUND 

EFFECTS IC, I-3M5B01, A TRAMISYOR 
AMPLIFIER, 3 -LIGHTS A 2.1/4' DIA SA / 
SPEAKER. READY TO NAN ON S VOLTS. 1 
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More BLOCKBUSTER BARGAINS!! 
Parallel, TTL Input I/O "Selectric" R, 

TYPEWRITER / PRINTER 
Removed from working systems, these fantas- 
tic machines have built-in driver and decoder 
circuitry and take TTL level, 6 -bit character, 
plus 4 -bit function input signals. Easily driven 
by most any micro. Use a typewriter (with add! 
'repeat' circuitry) or as a KSR I/O printer or 
both. Requires 115.60Hz for typewriter motor, 
5 VDC for TTL and 24 VDC for solenoids. 
"Table Top" style case. Each "Selectric".! I/O 
machine is complete and in operational condi- 
tion. Includes schematics, data case, platen 
and ribbon. 

TESTED AND 

OPERATIONAL! 

Type Element $21.00... I/O Selectric $399.00 ea. 
Add 520 for Peckepnq and Herein - Pay sh,pping n Denvety 

SAVE!!! Untested version of the above, otherwise whole & complete. May require some 

service $279.00 ea. 

Diablo Daisy Printer 
Pre -owned, TESTED 8 Operational! 

Uses Xerox Metal Wheels or Plastic Wheels 

Original OEM Interface (Diablo Interface) 

Requires ± 15V (a 5A 8 5VDC (ª 5A 

Positional access to 1 /120 "Horiz." 1/48 "Vertical" 

1355 -WP Word Processing USED BY XEROX, WANG, & OTHERS 

Daisy Printer Heavy Duty Printwheel Motor and 15" Frame 

These fabulous daisy printers feature 35-40cps, 10 & 12 pitch as well as proportbnal 
space, and plotter capabilities. Only a power supply and interface are required for full 
printer capability. Fully tested and operational, ready to configure for the interface of 
your choice. Platen and I/O data included. 

Forms tractor for the above $ 99.00 
Just 

Spare P.C. Board Set (6 P.C. Cards) $279.00 $695.00 
Spare Printwheel carrier assembly $329.00 Add $15 00 

for Packaging and handling 

We Offer New F. Used FLOPPY DRIVES. DISK DRIVES, PRINTERS, & MORE at BARGAIN PRICES!! 

Write or Call for Our Latest Flyer NOW!!! 
Seleclr,c Is a registered trademark of IBM Corporation 

WAREHOUS E 18 te St Haverhill. Mass. 830 Computer 
MAIL OR ERS' Box 204. (Newton. New Hampshire 03858 

products &' 617/372.8637heral 
Sorry 

Unlimited 1"--- MasterCard & VISA Accepted lv 
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SERVICE 

CARD 

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 CASE AND COAX FITTINGS, REQUIRE A 

VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a dish ,type or coffee can type depending on the 
signal strength in your area.) 

2304 MOD 1 (Basic Kit) $19.95 
(Less case 5 livings 

2304 MOD 2 (Basic/Pre-amp) $29.95 
(less case & htlings) 

2304 MOD 3 (Hi -Gain Pre -amp) $39.95 
(Includes case & htlings) 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 

AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE. TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 
Assembled $34.95 
Slotted Microwave Antenna For Above 
Downverters $39.95 

PREAMPLIFIERS 
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 -1.4-3 mhz to 1.4 ghz. 10 to 12 db gain op- 
erates on 8 to 18 volts at 10 ma. Complete unit $12.95. 

(The above units are ideal tor 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 

Complete Sets of P.C. Boards Available For Unicorn 
Robot Project and Heart-A-Matic Project. 

MANY, MANY OTHER KITS AVAILABLE 
0..0 

f0 TRONIX -P 
- Ll6E tor Warman > D7 Mane .112.1.2.! 

on . 
HM praaPM TO ca. 

yb 

1- 
1.L w0«. . 

SmMIN6 

rNrOfLMAT10N. 

HAL-TRONIX 
P.O. Box 1101 

Southqote, MI 40195 

ORDERS OVER a6W WILL BE SHIPPED POSTPAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES A. REQUESTED 
ON ORDERS LESS THAN 1.1.00 PLEASE INCLUDE ADDITION 
Al a OD [OR HANDLING AND MAILING CHARGES 
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MICROWAVE 
TRANSISTORS 

42C ea. II 

M 2369 I I 

1T4.5GHz 
NF1.5dB@1GHz 
MAG 14dB@1GHz 
VcBO 25V 
Replaces NE021-37, MFR -901 

42C ea. in lots of 1,000 (larger quan- 
tity pricing is available) 

15598 MD(ER DIODE 

Glass Package (type DO -35) 
VF=0.34V Max @1mA 
Replaces MBD-101 

154 ea. in lots of 1,000 (larger quan- 
tity pricing Is available) 

Just call Jeff or Linda IOU. 
FREE at 1-800-543-4330 or 
1-800-762-4315 (in Ohio). 

Mein 
ELECTRONICS 

r ELECTRONIC 
LCOMPONENTS 

MANUFACTURERS OF QUALITY] 
ELECTRONIC COMPONENTS 

Batt.y Clips d Holders 
Cable Sets Connectors Capacitors 
Displays, LEO Fuses Jacks & Plugs 

Knobs Lamps Potentiometers 
RF Coils Relays Resistors 

Switches Semiconductors Speakers 
Test Equipment Transformers Tools 

Writ & Cabl 
WE STOCK Whet We Cefeleg I 

Sales and Order Desk Phan. and Mail 
Open horn 6.00.41 (PS71 Orders Welcome 

TEEMS: COD.. Viva. Over 10.000 
MosierCha,9 Oillrnf 

10o4n Ar,oan,r A.a,Iabl1 Il. -s in Stork 

MOUSER ELECTRONICS 
11433 W00DSIDE AVE.. SANTEE. CA 92071 

PHONE'. (619) 449.2222 TWX 910 - 331- 1175 

INTERNATIONAL ELECTRONICS UNLIMITED 

METAL FILM RESISTORS 
1(TAL MS IIESISTOW 0155C/b14ir (1/er) or 19165C/M8OFr (I/WI 
It SOpImV.[ 

o5/1 err 920 ..-5 pa -10 OX -25 pk-100 
1.99 5.25 0.65 $1.10 12.00 07.50 

10 ofe to 1.21 Mr 1920- .25 .65 1.10 1.90 1.00 
'ER «r1H1 5000- .25 .65 1.10 1.60 6.50 

CARBON FILM RESISTORS 
erboll rile total sty a M:-5 p6-10 p6-25 OR -100 

1/e. 51 of RIO 

1 oha - 1 NIMr 
1-999 0.20 3.50 0.60 01.50 20.00 

L-24 series 
1000 .20 .50 .60 1.45 1.75 
5000- .20 .50 .70 1.35 1.65 

Ugpl FILM RESISTORS - 55 

R25 (1/6.1 or R50 (1/24l 0-24 MOH 
50t21 sty Sea 0k-5 04.10 74-25 06-50 pí-100 «-1000 
1-999 1.10 0.25 5.45 31.00 31.50 12.00 
l000- .10 .25 .40 1.00 1.45 1.00 017.50 
5000- .10 .25 ,.45 .95 1.40 1.70 16.50 

DIODES - e8ko. LEDs - elsclele 
10- IDO- 1000- 

Ia2064 3.079. 1.054. 0.044 
104001 .09 .01 .06 
1114007 .14 .11 .09 
I114148 .07 .05 .032 
(1K14) 

TOGGLE SWITCHES 
nso3ATURE TOGGLE SUITOR -Sup. 

.c( 10- 100-1000- 
5P01 $1.00 5.90 0.60 5.75 
OPm 1.10 1.00 .90 .65 
«y 1. of 10991. 0.1ít924 

CAPACITORS 

POLYESTER FILM 

1006 t 10' 

ewe 10- 100- 1000- 

001Uf 1.20 1.1090 0.0792.5.06.1 
0015./ .20 .10 .07 .06 
002241 .20 .10 .07 .06 
00304f .20 .10 .01 .06 
0057.? .20 .10 .07 .O< 

00004f .20 .10 .07 .06 

o)sf 
. ;8 : : 

022.1 .20 .10 .09 .07 
03341 .20 .10 
0470 .20 .11 .10 .09 
Beef .25 .12 .11 .10 
14f .30 .17 .13 .11 
15u? .20 .22 .14 .1Z 
7Z4? .40 .ts .20 .17 
3341 .45 .27 .21 .21 
4701? .50 .20 .30 .21 

Pu750710 WA[ITa1 MSORTIQT 

p-5 S Ha o? e0or...114.95 
F.10 10 etR 0? .pew..s22.5° 

ELECTRONIC 
BUZZER 

FIRST 04111.iT1 DISCRETE LEDs 
UNIFORM COLO. a IRIERSITT 
7-1 (suOnin.) s r-1 3/4 (31 0) 
*1 Croon rolla - 03010500 

64 N 10- 2S- 100- 1000 - 
Red 5.25 0.169. 1.16.E 3.1444 1.13e. 
Green .25 .14 .16 .14 .13 
Tell. .20 20 .19 16 .15 

TRANSISTORS 
0.11 10- 100- 1000- 

05406 70-92 3.25 1.114. 5.12« 1.11.. 
21122224 10.92 .30 .11 .15 .13 
2222224 10.10 .45 .35 .25 .23 
290053 TO -5 .55 .50 .45 .42 

222004 70.92 .21 .17 .12 .10 
2.3906 70.4 .25 .17 .12 .10 

DIPSWITCHES 
5151 
t- 10- 

4s. Bpin 11.70 Ií,50 
632 16pin 1.80 1.65 
ins. 20913 2.00 1.65 
`any eta of dine.ttrh..1 
CERAMIC DISC CAPACITORS 
tpf 47eí 2200? 
5p? 549? 220pí 
rot sep? 59011 
109f 620? 41091 
1041 1009f 60091 
Sap? 1203f .0010 
270? 15091 .0015.f 
330 14091 .00541 

;20 

.0047u? 

.0104? 

.°ari? 

.0791 

.050u? 

.10 

25- 
1.95 
1.25 
1.45 

lot - .0504f 
10- R. 1000-5D60- 

S.ID.. 1.07« 1.0006 1.0544 

.1.f 

iea 
10- 100- M000 -S000- 

.25 0.1792 5.102 1.0544 1.6136. 

1.1 .lap° tn.; ::i4«i:t.°,.oi io°.:i 
miniature- solid stab 

6 Vol t (operates from 4v - 96) 
.608 10- 100- 500- 0-5 5 Ha of .40......012.95 
11.35 11.1004 11.00.. 1.954a E -l0 lo tea of 400.6...122.50 

PAYMENT sr DECK 110 Mc/VISA UPS/C00- 201 m Urs MR 01110 - 
IF PREPAID 000 01.25 S/N- COO OR OM CARD 544 AS 000 11.25010 - 

OUTSIDE 1.13110. VS 000 S2 PLUS 55 OF VALUE- 01X11(20 QUER 510 - 
SCHOOLS OW 6 APPRYD CO0RAIES NET 30 FOE S.P.- 01e ORDER $20 

NEU Inc. 
435 Firn Si.. Solvang. CA 93463 

10051 688-2747 

CERAMIC CAPACITOR 055067MERT 
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rams3U the first name in Counters ! 

PRICES 
CT -90 weal 1 year warranty x12995 
CT -90 K.190 day passw. 
ran,Y 109.95 
AC -I AC adapter 7.95 
BP -1 Mead pack tAC 
Adapter/Charger 1205 
OVA. M,c,opower Oren 
tone ba.e 4995 
e.un,aI mne base 1.11w1 14 95 

9 DIGITS 600 MHz $12995 WIRED 
The CT -90 is the most versatile feature packed counter available for less 

than $300.00! Advanced design features include three selectable gate times, 
nine digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed Also, a 10mHz TCXO time 
base is used which enables easy zero beat calibration checks against W W V. 

Optionally, an internal nicad battery pack,extemal time base input and Micro - 
power high stability crystal oven time base are available. The CT -90, 
performance you can count on! 

SPECIFICATIONS: 
Range: 20 Hz to 600 MHz 
Sensitivity Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 
Resolution 0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 

Display 9 digits 0.4" LED 
Time base. Standard -10.000 mHz, 1.0 ppm 20-40°C. 

Optional Micro -power oven -0.1 ppm 20-40°C 
Power. 8-15 VAC @ 250 ma 

7 DIGITS 525 MHz $9995 WIRED 
SPECIFICATIONS 
Range 20 Hz to 525 MHz 
Sensitivity Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution 1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 

Display. 7 digits 0.4" LED 
Time base 1.0 ppm TCXO 20-40°C 
Power. 12 VAC @ 250 ma 

The CT -70 breaks the price barrier on lab quality frequency counters, 
Deluxe features such as; three frequency ranges - each with pre -amplification, 
dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy- that's .0001%! The CT -70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 

PRICES: 
CT -70 wired,' year warranty 
CT -70 Kit, 90 day parts war- 
ranty 

$99.95 

84.95 
AC -1 AC adapter 
BP -1 Nicad pack + AC 
adapter/charger 

3.95 

12.95 

7 DIGITS 500 MHz $7995IRED 
PRICES: 
MINI -100 wired, 1 year 
warranty 
AC -Z Ac adapter for MINI - 
100 
BP -Z Nicad pack and AC 
adapter/charger 

$79.95 

3.95 

12.95 

Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI -100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be bead Accurate measurements 
can be made from 1 MHz all the way up to500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the MINI -100 makes an ideal addition 
to your tool box for "in -the -field" frequency checks and repairs 

SPECIFICATIONS: 
Range 
Sensitivity. 
Resolution 

Display. 
Time base. 
Power. 

I MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
2.0 ppm 20-40°C 
5 VDC @ 200 ma 

8 DIGITS 600 MHz $169 WIRED 
SPECIFICATIONS: 
Range 
Sensitivity. 

Resolution 

Display. 
Time base: 
Power. 

20 Hz to 600 MHz 
Less than 25 my to 150 MHz 
Less than 150 my to 600 MHz 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40°C 
110 VAC or 12 VDC 

The CT -50 is a versatile lab bench counter that will measure upto600 MHz 
with 8 digit precision And, one of its best features is the Receive Frequency 
Adapter, which turns the CT -50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
receiver's VFO is all that is required for use. Adding the receiver adapter in no 
way limits the operation of the CT -50, the adapter can be conveniently 
switched on or oft The CT -50, a counter that can work double -duty! 

PRICES: 
CT -SO wired, 1 year warranty $159.95 
CT -50 Kit, 90 day parts 
warranty 119.95 
RA -1, receiver adapter kit 14.95 
RA -1 wired and pre-program - 
med (send copy of receiver 
schematic) 29.95 

DIGITAL MULTIMETER $99 WIRED 

PRICES: 
DM -700 wired 1 year warranty $99.95 
DM -700 Kit, 90 day parts 
warranty 
AC -I, AC adaptor 
BP -3, Nicad pack +AC 
adapter/charger 
MP -1, Probe kit 

The DM -700 offers professional quality performance at a hobbyist price. 
Features include: 26 different ranges and 5 functions, all arranged in a 

convenient, easy to use format. Measurements are displayed on a large 31/2 

digit, 1 inch LED readout with automatic decimal placement, automatic 

79.95 polarity, overrange indication and overload protection up to 1250 volts on all 

3.95 ranges, making it virtually goof -proof The DM -700 looks great, a handsome, 
jet black, rugged ABS rase with convenient retractable tilt bail makes it an 

19.95 ideal addition to any shop. 
2.95 

SPECIFICATIONS 
DC/AC volts: 100uV to 1 KV, S ranges 
DC/AC 
current 0.1 uA to 2.0 Amps, 5 ranges 
Resistance 0.1 ohms to 20 Megohms, 6 ranges 
Input 
impedance 10 Megohms, DC/AC volts 
Accuracy. 0.1% basic DC volts 
Power 4 'C' cells 

AUDIO SCALER ACCESSORIES 
Telescopic whip antenna- BNC plug 

For high resolution audio measurements, multiplies High impedance probe, light loading 
UP in frequency. Low pass probe, for audio measurements 

Great for PL tones Direct probe, general purpose usage 

Multiplies by IO or 100 Tilt bail, for CT 70, 90, MINI -100 
0.01 Hz resolution Color burst calibration unit, calibrates counter 

$29.95 Kit $39.95 Wired against color TV signal 

rarnsaU Iccrccics icc. 
2575 BAIRD RD. PENFIELD, NY 14526 PHONE ORDERS 

CALL 716-586-3950 

S 7.95 
15.95 
15.95 
12.95 
3.95 

14.95 

COUNTER PREAMP 
For measuring extremely weak signals from 10 to 1,000 
MHz. Small size, powered by plug transformer -included. 

Flat 25 db gain 
BNC Connectors 
Great for sniffing RF with pick-up loop 

$34.95 Kit $44.95 Wired 

TERMS Satisfaction guaranteed- examine for 10 days if not pleased 
return in original form for refund Add 5% for shipping - 
insurance ce to a. maximum of S 10. Oversees add 15%. COD, add 
82 Orders under $ I O odd S 150. NY resident. add 7% roe. 
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DIDI-KEY CORPORATION 800-346-5144 
In Mn.. A1.. Hi. Call I10 -6C1 6074 

1 

VISA 

NATIONAL 
f{SEMICONDUCTOR 

PANASONI 

IyIS LESSEY MOLED 
GRAPHICS 

CE F 

OK MACHINE UNGAR GC CHEMICALS 
NATIONAL SEMICONDUCTOR PANASONI 
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THE WORLD FAMOUS 

CATALOG OF 

ELECTRONICS 

VIDEO 

TELEPHONE 

CABLE TV 

PARTS 

AUDIO 

ELECTRONICS 

and much. 

much more' 6 ' 
1000 s OF FASCINATING, I 
FACTORY CLEAROUTS. 
SURPLUS SPECIALS AND 
BARGAIN OFFERS NOT FOUND 
IN STORES OR CATALOGS 
ANYWHERE' 

ETCO ELECTRONICS 
DEPT. 591 
Mailing List Control Center 
Box 840 
Champlain, N.Y. 12919 

I Enclose 
Please rush postpaid 

S1 for 1 year subscription to the 

world famous ETCO catalog. 
S3 Canadian & Foreign 1 year 
subscription to the ETCO catalog. 
304 page handbook "BUILD YOUR 

OWN EARTH STATION". (TAO 25) $10.00 
360 pages MASTER HANDBOOK OF 
TELEPHONES. (TAO01) $11.00 i 
FREE - sample copy of the bargain I packed ETCO catalog. (USA only) 

Name 

i Address 
City 

NOW 

112 
PAGES 

i 

(cash OK); I 

I 

State Zip J 
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OUR ISOLATORS 
FOR YOUR 

PROTECTION 

Prevente: 

disk drive woes, 

printer interaction, 
memory loss and damage due to lightni 
or AC power line disturbances. 

Commercial Grade Isolator 
ISO -1 3 Isolated Sockets... $76.9 

Industrial Grade Isolator 
ISO -3 3 Double 

Isolated Sockets.... 115.95 

Laboratory Grade Isolator 
ISO -17 4 Quad 

Isolated Sockets... 200.95 

Circuit Breaker 
any model (Add -CB). .. Add 10.00 
Remote Switch 
any model (Add -RS)... Add 18.00 , Electronic Specialists, In 

171 S. Main St., Box 389, Natick, MA 01760 

Toll Free Order Desk 1-800-225-487 
aid. VISA, American Express 
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STATE OF SOLID STATE 

continued from page 110 

asynchronous or synchronous operation, 
respectively). 

Pin 5 is the tie -point for Rx and Cx, 
which control the frequency or repetition 
rate of the sawtooth. The average 
discharge -time is 4µs for a 0.1 µF timing 
capacitor. The sawtooth repetition rate is 
determined from the formula 1.44/ 
(RXCx), where Cx is in µF and Rx is in 
megohms. 

Pin 6 is the ground terminal for the 
device. 

Pin 7 is the output of the driver ampli- 
fier. It will directly drive the grid of a 
vacuum -fluorescent display. In addition, 
it can source 50 mA at a minimum voltage 
of Vcc - 4 volts, and can sink 20 mA 
with a maximum of 0.4 volt. In- 
candescent lamps and 7 -segment numeric 
displays require additional interfacing 
components. 

Pin 8 is the input terminal for supply 
voltage Vcc, which can range from 4.5 to 
24 volts DC. Supply current is around 12 
mA and is relatively constant over the 
operating -voltage range when in total 
darkness. Supply current increases with 
light intensity. 

Ambient -light controller 
Figure 3 is a circuit you can use to keep 

the ambient indoor light level constant. 
For example, it can be used when you 
must increase the artificial indoor lighting 
level to compensate for a decrease in in- 
coming natural light. The brightness of an 
incandescent light source is controlled by 
varying its duty cycle through a power 
triac. The triac, in turn is controlled by the 
OPL 3010 optoelectronic triac-driver. 
When that is done, the OPL 100 con- 
troller must be synchronized with the AC 
power line to ensure proper triggering of 
the power triac. That is accomplished by 
developing a sync pulse from the secon- 
dary winding of a small 6 -12 -volt trans- 
former and a 1N4001 diode in the circuit 
between pin 4 and Vcc 

The 100K pot sets the ambient light 
level by establishing a constant current 
through transistor Q1. The photodiode 
sensor in the OPL 100 then sets the output 
duty -cycle to a point that produces 
enough light to generate an amplified 
light -current (Ir) at pin 1 that is equal to 
the current through Ql. As the incoming 
light fades, the output duty cycle is 
altered to increase the "on" time of the 
indoor incandescent lighting to keep the 
ambient light level constant. 

This item was prepared from material 
supplied by TRW Optron. If you'd like 
additional information on the OPL 100 
Automatic Brightness Controller, write 
to TRW Optron, 1201 Tappan Circle, 
Carrollton, TX 75006 and ask for Product 
Bulletin 2091 and Application Bulletin 
115. R -E 

' _ 11 : 1 _ \ 

MICROWAVE 

TV SYSTEM 
Variable from 1.9 to 2.5 GHz 

The latest advance 
in microwave 

technology with a 
SNOW -FREE 

PICTUR _. 

Introductory 
SPECIAL 

$ 12495 
THIS UNIT COMES COMPLETE WITH: 

20" Fiberglass Parabolic Dish 
Pre -Assembled Probe with 
Down Converter 
Power Supply and Coax Switch 
60' of RG -59/U Coax with Connector 
Transformer for 75 to 300 Ohms 
All Mounting Hardware for Fast 
and Easy Installation 

Send Cashiers Check or Money Order it 
(Personal Checks, allow 2-5 weeks to clean 

VISA 

PROFESSIONAL VIDEO, Inc. 
4670 Hollywood Blvd., Hollywood, Calif. 90027 

For C.O.D. Orders Call (213) 
219-0227 
352-9681 

CIRCLE 43 ON FREE INFORMATION CARD 

Check These Prices On Factory Prime Parts 
* AUTHORIZED MAIL ORDER DISTRIBUTORS 

* MOTOROLA MR0 DISTRIBUTOR 

WRITE OR CALL TODAY 
FOR OUR FREE CATALOG 

'All Parts Fully Guaranteed 
POPULAR MICROWAVE DEVICES - 
MRF 901 

2N6603 (replaces 
MRF 9021 

MRF 911 
MBD 101 

S2 15 

$9.75 
$2.15 
S .45 

NEC 02135 Mgr gain/ 
low noise $3.50 

Chip Caps .001 

(.05x.11) 4/51.00 
Thermistor 

1K Ohm @ 25°C S.74 

LINEAR IC'S - 
MC1590G $6.85 MC 1733CP S 95 

MC1330A 1P $1.65 MC 4558CP1 $ 85 

MC 1349P S1.40 NE 564 S2 50 
MC 1350P S1.20 NE 565 S1 30 
MC 1358P S1.70 LM 301AN S 34 
MC 1374P S2.40 LM 307N S 45 

MC 1458CP1 S .70 LM 380N S 89 
MC 1496P S1 00 LM 1889 5245 j 
DYNAMIC RAMS - 
4116 16K 200NS &tor S11 95 

LOW PROFILE SOLDER TYPE IC SOCKETS - 
8 pin to 40 pin is per pin (2C pin = 20C) 

RESISTORS - 1/4 Walt 5°1r Carbon Film - 
Standard Value - 10 Ohm to 3.3 Meg Ohm 
Same Value 1 - 100 02 ea. 
Same Value 100 - 1000 015 ea. 

Same Value - 1000 - up 010 ea. j 
MISCELLANEOUS - 
MV2109 S .82 Polarized Line Cord 
MV2209 S .40 5 Foot S .42 
IN4001. 4004. 75 - 300 Ohm Matching 

4007 10 for $ .99 Transforme S .50 
Gardiner Solder 60/40 Rosin Core. 

.032 dia.. 1 Lb. Spools $8.10 

VISA 
KCS Electronics Coro. 
P.O. BON 33205 
Phoenix. Arizona 85067 CZ (602) 274-2885 
Special Quantity Pricing . MI9. Credit 

Card Order S15 00. No Min. on COD or Prepaid. 
Prepaid Orders Add 52.50 Ship.. Ins, Handling 

COD'S 

CIRCLE 83 ON FREE INFORMATION CARD 

www.americanradiohistory.com



16K AppleTM Rarricard 
LIST 195 

AC P 

$5995 
Full 1 year warranty 

Top quality - gold fingers 
Expand Apple II 48K to 64K 

Compatible with Z-80 Softcard" 

NEW FROM COEX 
Apple Ile Compatible Extended 80 Column TEXT Card 

List $199.00 ACP $149.00 

32K STATIC RAM 

6K 4 MHz Kit $159.95 
18K 4 MHz AST 21795 
32K 4 MHz Kit $1 29.95 

e 32K 4 MHz AtT e 339.00 
BARE BOARD 3995 
Bare Bd w/ell pans leas merit 99.95 

REPEAT OF SELL-OUT 

58 Key UHUsabd IlrybRfd 

11111.1 19MSa. 

Taie la a new 58 key terminal Keyboard 
manufactured by a major manufacturer. 
It is encoded with SPST keys unat- 
tached to any PC board. Solid molded 
plastic 11" x 4" base. 

Unencoded 
Key Pad 

15 key Keypad with 
1-10 keys and tab, 
return, l -I. (:) and 1.1. 

aalr 894.88. 

UV "EPROM" 
ERASER 

Model 
DE -4 

$89.95 

Model S -52T 

Holds 4 EPROM's 
at a time. 

$325.00 

1 

16K Memory 
Expansion Kits 
for Apple/TRS-80 

8pca41181615 

aTZ ownputer $12.95 
CALL FOR VOLUME PRICING 

CO COM FILTER 
Popular 

CORCOM ti Filter 

6 amps $4" 
Compatible Line Cord Add $3.50 

Astec RF Modulator 
for 

COLOR 

B/W 
P/N 1082 Channel 3 or 4 $6.95 

AND MODEM IC 
P/N ÁM7910 

1 200 
5 Volts 

Special ACP Price899M 

64K CMOS 
RANCARD 

IEEE 
ompatible 
Uses 

Low Power 
6116 IC's 

$Volt 
Single Supply 

Alen, and Tested 

INTEL 4KRSAMSIC 

Super Fast! 
Super 

Low Power! 

Part No. 2147 $1.95 ea. 

STEPPER MOTOR 
Operatee by applying 
12VDC in one direc- 
tion and then revera- 
Ing polarity (or square 
wave). Uses 12VDC, 
Clock Wise Rotation, 
Rated 3 RPM at 4 

ACP P,P.S. with a 5 degree 
PRICE stepping angle. 

$vee 
10 for $34.95 

RS232 SIGNAL TESTER 
COEX RS232 
Line Teeter 

(7) LED Indicators 

0703(14" 
Other Styles Also Available 

INTEL CODEC IC 
P/N 2910A 
For Digital 

Voice 

89" OL 
For Filter P/N 2912A $4.95 ea. 

SURGE 

SUPPRESSOR 
Surgeontce" 

Power Sentry 
15 Amps 250 Volts 

transient suppression 
ACP 
Low Pdoe 

CONNECTORS 

OB25P (RS232) 
DB25S Female 
Hood 
Set with Hood, Sale 
22/44 SIT, KIM 
43/88 SR, MOT 
50/110 S-100 Connette W/W 
50/100 S-100 Connector S/T 

53.25 
3.75 
1.25 
7.50 
2.95 
6.60 
4.95 
3.96 

MICROPROCESSORS 
2903t 199.00 
z8002 69.00 
Z80 9.95 
2604 11.95 
F-8 (3050) 1695 
2660. 1696 
1802 975 
60904 4.75 
8085 1495 

8008.1 514.96 
2901 9.90 
20510 14.95 
9900.11.. 49.95 
9502 996 
8502A 1ea5 
IM8100 29.95 

6E100 11 75 
68009 19.95 

RAMS 
6118/201857 95 
8284-645 5.95 
4116.2 1.99 
4116-2 8/12.95 
2101 3.99 
2102 
211022 
21102-4 
2111 
2112 
2114 
21141-2 
21141.-4 
2125 

8165 58.95 
8158 9.95 
8202 29.9.5 
8206 2.69 
8212 2.75 
8214 4.95 
8216 2.75 
8224 2.95 
8228 2.95 
8228 3.95 
8243 9.50 
8250 14.95 
8251 6.60 
8253 11.95 
8255 4.50 
8257 9.50 

79 
1.49 
1.29 
3.49 
3.49 
1.99 
3.25 
2.29 
6.99 

2147 56.99 
411 5.99 
414 4.69 
1101 .99 
1103 .99 
4027 4.69 
4044 3.99 
4050 4.69 
4080 4.69 
4096 3.99 
4115 1.49 
4200 7.95 
4402 1.99 
5280 4.80 

LINEAR 
781105K $5.95 
78M06 1.49 
78M.G. 1.49 
LM108AH 2.96 
LM300H .99 
LM301CN .35 
LM304H 1.98 
LM306H 1.89 
LM308H 3.25 
LM307CN .29 
LM308CN .98 
LM309K 1,49 
LM310CN 1.25 
LM311 D/CN .89 
LM312H 1.76 
LM317T 1.70 

CA eq p0p1C\ND+ LM319N/H 1. 
O L14320K-XX 1.36 

LM320T-XX 1.39 
LM320H-XX. 1.25 
1M3231( 4.95 
LM324N .96 
LM337K 5.95 
LM3381C 6.95 
LM339N .95 
LM340K-XX. 1.75 
LM340T-XX 1.25 
LM340H-XX. 1.25 
LM344H 1.95 
LM348N 1.20 
LM350K 5.80 
LM358CN .98 
LM380N 1.49 
LM372N 1.95 
LM376N 3.75 

88047 522.95 LM377N 2.75 
88488 19.95 L1A380CWN 1.25 
48505 22.95 13.4381N 1.79 
6520 8.95 LM383T 1.95 
6522 9.95 L4388N 1.25 
6530-X 24.96 LM387N 1.40 
6532 17.95 LM390N 1.95 
6551 19.96 NE531V/T 3.75 
Z80 -PIO 6.50 NE555V .39 
280A -P10 9.50 NE568N .98 
Z80-CTC 6.50 NE5817 19.96 
Z80A-CTC 9.50 NE565WH 1.26 
Z80 -DMA 19.95 NE566H/V 1.76 
Z80A-DMA 27.95 NE567V/H '1,60 
280-510 24.95 NE592N 2.75 
Z80A-SIO 29.95 LM702H 1.99 

LM709WH .29 
LM71ON/H .75 
LM711WH .39 
LM715N 1.96 
LM723WH .85 
1M7331'1/H .98 
LA/1739N 1.15 
LM741CNM .33 
LM741CN-14 .19 
LM747WH .75 
LM748N/H .39 
LM760CN 2.96 
LM1310N 1.90 
MC1330 1.95 
MC1350 1.95 
MC1368 1.75 

SUPPORT 
8259 58.95 
8275 19.95 
8279 9.50 
8810 4.75 
6820 8.50 
8821 8.50 
8828 10.50 
6834 16.95 
8845 22.95 
8847 27.95 
8850 6.25 
8852 5.26 
8880 10.95 
8882 10.95 
6875 5.95 
6880 2.49 

6602P 1496 
8006 14.96 
8039 12.96 
asme 34.96 
8766 49.95 
8749 49.95 
8809 30.00 
e06e 49.86 
88000 129.95 

5290 $1.99 
5298 1.49 
8508 4.50 
6518 6.79 
8581 3.79 
8604 399 
6605 7.99 
9130 8.99 
9140 099 
93415 6.99 
93425 8.99 

MOS PROMS 
2764 (8)(x8) TS $68.95 2708(450n8) 55.75 
2732141M5) TS 12.96 27081850081 5.25 
2718/2518:5V 1702A 5.75 

(21M.E) 18 7.96 MM5203A0 14.50 
TM32716, 90, 12V 17.95 MM52040 9.96 
27585V,(4500S) 3.50 

HI -TECH 
2513-001155888 5110 54006 5195 
2513405 (Mime 10.95 DAC100 8.95 

2613-AD53154Laker 1485 9038 rvm9pn GRwe4r 4.50 

MCMIB710 ASCII SMxtl1295 1158024VCO 295 
MC1486140WIh5ym5d 1315 1.9589800 195 
MCM66750A1p1eCan0o11345 X82205Funclbn94114rex5.25 
1771-018" I MVWepP) 2495 7a16029 (5V,12V1 3.95 
1741 Rai Floppy 2995 AY51013 (5V, 12V) 4.95 

11B1-01 Owl Flppy 1995 AY5101481161215.1451 9.95 

1791-02 Dual Flom 4495 055101561163156 6.95 

1713 00 05 i981 4415 166402 795 
1787 OD. OS Floppy 54.95 156403 6.95 

1691 041a 6981110 1895 2350 uSa7 9.95 

2143ClockOverate 15.95 15711 hem 3415 
8700 8 84 entry 13.50 MC 14411 11.85 

8701 10 ell Bleary 2200 4702 1495 

8703 8 89 T5 13.50 901941 9.95 

9400 Voll to Frp Cpn. 725 0055016 18.95 

8750 35 019tàC0 1395 1259250 1595 
1409118 51 395 8Y5-2576 1375 
140816 8 bit5 95 5053900 15 75 

DAC01DtoA 595 M1,15740AAC 595 

8 en LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 do LP 
22 pin LP 
24 pin LP 
28 pin LP 
40 pin LP 

SOCKETS 

LOW PROFILE 

SOCKETS (TIN) 
t-24 25-49 60-100 

.16 .15 .14 

.20 .19 .18 

.22 .21 .20 

.29 .28 .27 

.34 .32 .30 

.29 .27 .24 

.38 .37 .38 

.45 .44 .43 

.80 .59 .50 

3L WIREWRAP 
SOCKETS (ROLD) 

1-24 25-49 50.100 

8 pin ww .55 .54 .49 
10 pin WW (Tin) .66 .63 .58 
14 do WW .76 .73 .67 
18 pin WW .80 .77 .70 
18 pin WW .95 .90 .81 
20 pin WW 1.15 1.08 .99 
22 pin WW 1.45 1.35 1.23 
24 pin WW 1.35 1.28 1.14 
28 pin NM 1.80 1.53 1.38 
40 pin WW 2.20 2.09 1.89 

411101 19 Column Printer prints 16 numerical columns plus 3 
columns which have math, alpha and other notations. 
Each wheel has 12 positions with position 12 blank 

Position 11 on numerical columns have decimal point or*. Utilizes 2.75" 
wide adding machine tape and a dual color ink ribbon Input data parallel 
with four bit BCD comparator circuit( schematic provided). Print rate, 3 lines 
per second. Operating voltage 22-28VDC with typical cycle time of 
340mS. Size 81/2"w x 3W H x 5611" Dp. New. $9.95 ea. 31$27 

PARALLEL ALPHA NUMERIC 
PRINTER 

74800 $ .39 
74902 .43 
74503 .46 
74SO4 .52 
74505 .52 
74808 .49 
74909 .49 
74910 .42 
74911 .42 
74516 .42 
74520 .42 
74S22 .42 
74530 .42 
74932 .49 
74538 1.19 
74540 .49 
74$51 .42 
74384 48 
7 .46 
743 4 .69 
74586 .72 
749112 .72 
748113 .72 
745114 .72 

LM1414N 61.90 
LM1458CWN .49 
MC1488N .99 
MC1489N .98 
LM1496N .89 
LM1566N 1.50 
LM1820N ' .95 
LM1850N .95 
LM1889N 3.10 
LM2111N 1.75 
LM2900N .99 
LM2901 N 2.50 
1.1/42917N 2.95 
CA3013T 2.19 
CA3018T 1.99 
CA30217 3.49 
CA3023T 2.99 
C43n35T 2.75 
CA30391 1.29 
CA3048N 1.29 
11431163N 1.49 
CA3059N 3.19 
CA3080N 3.19 
CA3062N 4.95 
LM3085N 1.49 
CA3080T 1.29 
CA3081N 1.69 
CA3tVt2N 1.69 
CA3083N 1.55 
CA3086N .80 
CA3089N 2.99 
CA3088N 3.49 
CA3097N 1.99 
CA31307 130 
CA3140T 1.19 
CA3148N 2.49 
CA3160T 1.19 
CA3190N 1,95 
CA3410N 59 
MC3423N 1.49 
MC3480N 3.95 
503524N 3.95 
CA3800N 3.39 
LM3900N .59 
LM3905N 1.19 
LM3909N .98 
LM3914N 3.75 
LM3915N 3.96 
LM3816N 3.75 
RC4131N 2.95 
RC4138N 1.10 
RC415tN 3.70 
RC4194TK 4.95 
RC4195TK 5.40 
ULN2001 1.25 
LLN2003 1.50 
5N754508 .59 
SN75451N .35 
SN75452N .48 
9N75463N .49 
SN75454N .49 
SN75491N .6B 

5N754928 .89 
8N75493N .89 
SN75494N .89 
TL494CN 4.20 
TL.498CP 1.66 

74S00 
749124 
749133 
74S134 
749135 
749138 
745138 
743139 
749140 
748161 
749163 
749167 
748158 
749160 
748174 
749175 
743188 
745194 
743196 
749196 
743240 
749241 
743242 
745243 

3.64 

.68 
1.15 
1.69 
1.29 
1.29 

.73 
129 
1.29 
129 
129 
2.79 
1,49 
1.49 
2.69 
1.99 
1.89 
1,89 
2.75 
2.75 
2.99 
2.99 

749244 52.99 
743251 1.35 
743263 1.35 
749257 1.29 
7482513 1.29 
748280 .76 
745280 2.79 
74$287 2.99 
745288 2.66 
748373 3.10 
748374 3.10 
745387 2.75 
748471 7.95 
743472 796 
745473 7.96 
749474 9.95 
743475 9.95 
743670 6.75 
749671 5.75 
749572 8.85 
749573 8.96 
745940 2.90 
743941 2.90 

DIP 
SWITCHES 

2 Pos0lon 
4 P0911ion 
5 Poeltion 
6 Position 

$.99 
1.19 
129 
1.35 

7 Position $1.39 
8 Position 1.49 
9 Position 1.65 

10 Position 1.69 

MUFFIN® FAN 
The dependable, low 
cost, largest selling fan 
for commercial cooling 
applications. 
e 105chn tree air delivery 
e 4.88" 5q. 01.50" deep. 

Weight - 17 oz. 

SPECIAL PURCHASE e $9.500. 

SUPER IC CLOSEOUT SPECIALS 
14411 
7419688 
7416377 
7415241 
8259 
8561 RAM 
LM733CN 
LM323K 

$7.95 
3/1.99 
2/1.99 
2/1.99 

6.95 
2.95 

3/1.99 
395 

6571A 
SIG 2652 
8253 
2758 EPROM 
1802 
Z80A CPU 
6522 
6502 CPU 

$8.95 
3.95 
6.95 
2.95 
8.95 
4.95 
6.95 
5.95 

8080A CPU 
2102 RAM 
4080 RAM 
2732 
UPD410 
UPD411 
2708 EPROM 
2114 

52.95 
.75 

1.40 
6.95 
2.98 
2.98 

8/29.95 
8/14.50 

5027 CRT $9.95 
2901 3.95 
8039 395 
MM532O 5.99 
9131 RAM 1.99 
EMM4402 1.99 
10415 495 
8700 ND 2/16.95 

7412 .29 
7413 .39 7494 .89 
7414 .59 7496 .85 
7418 .29 7498 .69 
7417 .29 7497 2.90 
7420 .22 74100 2.90 
7421 .35 74107 .32 
7422 .29 74109 .37 
7423 .29 74118 1.95 
7425 .29 74121 .29 
7426 .29 74122 .39 
7427 .25 74123 .59 
7429 .45 74126 .39 
7430 .23 74126 .44 
7432 .29 74128 .59 
7437 .25 74132 139 
7438 29 74138 .75 
7439 .29 74139 .95 
7440 .19 74141 .79 
7441 .79 74142 2.95 
7442 .57 74143 2.95 
7443 .95 74144 2.95 
7444 .95 74145 .62 
7445 .79 74147 1.95 
7446 .79 74148 1.20 
7447 .85 74150 1.09 
7448 .79 74151 .87 
7450 .19 74152 .87 
7451 .19 74153 .87 
7453 .19 74154 1.19 
7454 .19 74155 .78 
7459 .26 74156 .78 
7480 23 74157 .69 
7470 .29 74168 1.86 
7472 .29 74159 2.49 
7473 .34 74180 .88 
7474 .34 

7400 
7475 $ 38 
7476 .34 

7479 4.80 

7400 $ .18 
7401 22 
7402 22 
7403 22 7480 .49 
7404 .22 7482 .95 
7405 .23 7483 .65 
7408 .35 7486 -86 
7407 .35 7486 .35 
7408 .28 7489 1.75 
7409 .23 7490 .39 
7410 .22 7491 .67 
7411 .29 7492 .45 

493 .45 

74LS00 
741,$005 .28 
741501 .28 
74L902 28 
741803 .28 
741_504 35 
741505 28 
741508 .28 
741509 .35 
741,910 .28 
741.811 .39 
741.812 .33 
741.803 .47 
741914 .98 
741915 .33 
741820 .28 
74LS21 .33 
741522 .33 
741,926 .33 
74LS27 .33 
741528 .33 
741930 .28 
741532 .33 
74LS33 56 
74LS37 .46 
741338 39 
741540 .26 
741_942 .79 
741.347 79 
741548 .95 
741951 .28 
74/954 .29 
741565 .29 
741573 45 
741574 .42 
74LS76 .59 
74LS76 46 
74LS78 .45 
74L983Á .79 
741885 1.19 
741588 .45 
74LS90 .57 
741592 .75 
741593 .75 
741595 .88 
74/S98 .98 
745107 .46 
745109 .45 
741_3112 .43 

4000 5 .36 
4001 .35 
4002 35 
4008 1.05 
4007 .25 
4008 1.39 
4009 .45 
4010 .45 
4011 .35 
4012 .25 
4013 .45 
4014 1.39 
4015 1.15 
4018 .59 
4017 1.19 
4018 .89 
4019 .45 
4020 1.10 
4021 1.19 
4022 1.15 
4023 .29 
4024 .75 
4025 .25 

74181 5 .88 
74182 .89 
74183 .87 
74184 .87 
74186 .87 
74188 1.20 
74187 1.85 
74170 1.69 
74172 4.75 
74173 .79 
74174 .89 
74175 .85 
74178 .75 
74177 .75 
74179 1.34 
74180 .76 
74181 1.75 
74182 .75 
74184 2.25 
74185 2.25 
74186 9.95 
74188 3.80 
74190 1.15 
74191 1.15 
74192 .85 
74193 .85 
74194 .85 
74195 .88 
74196 .85 
74197 .85 
74198 1.38 
74199 1.39 
74221 1.19 
74251 .95 
74273 1,05 
74278 1.89 
74278 .75 
74283 1.40 
74284 3.90 
74285 3.90 
74290 1.26 
74298 .95 
74365 .88 
74366 .88 
74367 .88 
74368 .68 
.74390 1.45 
74393 1.90 
74490 1.90 

74151138 .43 741524552.20 
7415114 .43 7415247 1.10 
7415122 .55 7405248 1.10 
7419123 1.19 7415249 1,19 
7415124 1.35 7419251 1.40 
741.5125 .88 7415253 140 
7415126 .52 7415257 .85 
7415132 .79 7415258 98 
7415136 .49 7415259 2.95 
7415139 .85 7415285 .85 
7419139 .85 7413261 2.49 
741_9146 1.25 74LS288 59 
7415148 1.49 7413273 1.75 
7413151 .79 7415275 4.40 
7413163 .79 7418279 .59 
7419154 1.70 7413283 99 
7415156 1.19 7419290 .99 
74L8166 .99 7415293 .99 
7419157 .85 7415295 1.10 
7412158 .76 7415298 1.18 
741.8100 1.06 7415324 1.75 
7415181 1.16 7413347 1.95 
7415162 1.06 745348 1.95 
7419183 1.06 7413352 1.19 
745164 1.19 741_5,109 1.19 
7415185 .89 741$383 1.48 
7419186 2.48 7415386 .69 
7413168 1.16 7415368 .69 
741S189 1.16 7413387 .69 
74L8170 1.99 7419308 .89 
7415173 .89 7419373 1.83 
7419174 .89 7419374 189 
741_5175 .89 7473375 .69 
7415181 2.20 74L8377 1.95 
741-8190 1.16 741_5385 1.95 
7415191 1.15 7413396 65 
7418192 .96 7415390 1.95 
741.3193 .98 7415393 1.85 
74161194 1.15 7415395 1.70 
7415196 .96 7415399 2.35 
7413196 .89 741S424 2.95 
7419197 .89 7415888 1.75 
7419221 1.15 741$670 229 
7419240 1.69 81596 1.69 
7473242 1.89 81 LS96 169 
7415243 1.89 81L997 1.69 
7415244 1 81LS96 169 

VOLUME PRICING 
CALL 

TOLL FREE CMOS 
4037 51.95 
4040 1.29 
4041 1.25 
4042 .95 
4043 .85 
4044 .85 
4046 1.75 
4047 1.25 
4048 99 
4049 .45 
4050 .69 
4051 1.10 
4052 1.10 
4053 1.10 
4055 3.95 
4056 2.95 
4059 9.25 
4060 139 
4066 .75 
4069 .35 
4070 ,49 
4071 .35 
4072 .35 

4027 .85 4073 .35 
4028 .85 4075 .35 
4029 1.29 4078 1.29 
4030 .45 4077 .35 
4031 325 4078 .35 
4032 2.15 4081 .35 
4034 3.25 4082 .35 
4035 .95 4085 1.95 

TOLL FREE Mail Order P.O. Box 17329 Irvine, CA 92713 

800-854-8230 
TWX 

910-595-1565 

Retail: 13108 E. Edinger, Santa Ana CA 92705 
17141 558-8813 

542 W. Trimble, San Jose, CA 95131 
(4081 946-7010 

4089 $2.95 
4093 .99 
4094 295 
4098 2.29 
4099 225 
14408 12.95 
14409 1295 
14410 1295 
14412 12.95 
14415 8.95 
14419 495 
4501 39 
4502 1.65 
4503 69 
4505 6.95 
4506 .75 
4507 .95 
4508 3.75 
4510 1 19 
4511 1.19 
4512 1.39 
4516 2.75 
4518 1.45 
4518 1.39 
4520 t.25 
4555 4.95 
4558 .99 
4568 225 
80095 1.50 
80097 1.25 

TERMS, MO. Cashless Check Sank Wire. Personal 
checks allow z weeks for processing. Include Drivers 
License and credit card an Visa AMEX, CS add 3% 
service charge. Add 3% shipping 1 handling or $2.50. 
whichever Le greeter. Add 10% for foreign orders or 
US Parcel Poet Include 70laehone number NNOCOOs 
Prices seg.( to change without nonce. Some Items 
subject topnor sole. We reserveme right to subetilule 
menulamurer. Retail prces may very 

CIRCLE 80 ON FREE INFORMATION CARD 

I Ii www.americanradiohistory.com



4164 64K200 
NSMIC $595 ¡mmoi ß 

200 NSTIC 
$15 

STATIC RAMS 
2101 256 x 4 (450ns) 1.95 
5101 256 x 4 (450ns) (cmos) 3.95 
2102-1 1024 x 1 (450ns) .89 
2102L-4 1024 x 1 (450ns) (LP) .99 
2102L-2 1024 x 1 (250ns) (LP) 1.49 
2111 256 x 4 (450ns) 2.49 
2112 256 x 4 (450ns) 2.99 
2114 1024 x 4 (450ns) 8/9.95 
2114L-4 1024 x 4 (450ns) (LP) 8/12.95 
2114L-3 1024 x 4 (300ns) (LP) 8/13.45 
2114L-2 1024 x 4 (200ns) (LP) 8/13.95 
2147 4096 x 1 (55ns) 4.95 
TMS4044-4 4096 x 1 (450ns) 3.49 
TMS4044-3 4096 x 1 (300ns) 3.99 
TMS4044-2 4096 x 1 (200ns) 4.49 
MK4118 1024 x 8 (250ns) 9.95 
TMM2016-200 2048 x 8 (200ns) 4.15 
TMM2016-150 2048 x 8 (150ns) 4.95 
TMM2016-100 2048 x 8 (100ns) 6.15 
HM6116-4 2048 x 8 (200ós) (cmos) 4.75 
HM6116-3 2048 x 8 (150ns) (cmos) 4.95 
HM6116-2 2048 x 8 (120ns) (cmos) 8.95 
HM6116LP-4 2048 x 8 (200ns) (cmos)(LP) 5.95 
HM6116LP-3 2048 x 8 (150ns) (cmos)(LP) 6.95 
HM6116LP-2 2048 x 8 (12Ons) (cmos)(LP) 10.95 
Z-6132 4096 x 8 (300ns) (Qstat) 34.95 

LP Low Power Ostal Quasi -Static 

DYNAMIC RAMS 
TMS4027 4096 x 1 (250ns) 
UPD411 4096 x 1 (300ns) 
MM5280 4096 x 1 (300ns) 
MK4108 8192 x 1 (200ns) 
MM5298 8192 s 1 (250ns) 
4116-300 16384 a 1 (300ns) 
4116-250 16384 a 1 (250ns) 
4116-200 16384 a 1 (200ns) 
4116-150 16384 x 1 (150ns) 
4116-120 16384 a 1 (120ns) 
2118 16384 x 1 (150ns) (5v) 
4164-200 65536 x 1 (200ns) (5v) 
4164-150 65536 x 1 (150ns)(5v) 

5V = single 5 volt supply 

1.99 
3.00 
3.00 
1.95 
1.85 

8/11.75 
8/11.95 
8/12.95 
8/14.95 
8/29.95 

4.95 
5.95 
6.95 

EPROMS 
1702 256 x 8 (lus) 4.50 
2708 1024 s 8 (450ns) 3.95 
2758 1024 x 8 (450ns) (5v) 5.95 
2716 2048 x 8 (450ns) (5v) 3.95 
2716-1 2048 x 8 (350ns) (5v) 5.95 
TMS2516 2048 s 8 (450ns) (5v) 5.50 
TMS2716 2048 x 8 (450ns) 7.95 
TMS2532 4096 x 8 (450ns) (5v) 5.95 
2732 4096 x 8 (450ns) (5v) 4.95 
2732-250 4096 x 8 (250ns) (5v) 8.95 
2732-200 4096 x 8 (200ns) (5v) 11.95 
2764 8192 x 8 (450ns) (5v) 9.95 
2764-250 8192 x 8 (250ns) (5v) 14.95 
2764-200 8192 x 8 (200ns) (5v) 24.95 
TMS2564 8192 x 8 (450ns) (5v) 17.95 
MC68764 8192 x 8 (450ns) (5v)(24 pin) 39.95 

5v Single 5 Volt Supply 

EPROM ERASERS 
Capacity Intensity 

Timer Chip (uW/Cm') 
PE -14 6 5,200 83.00 
PE -14T X 6 5,200 119.00 
PE -24T X 9 6,700 175.00 
PL -265T X 20 6,700 255.00 
PR -125T X 16 15,000 349.00 
PR -320 X 32 15,000 595.00 

Z-80 
2.5 Mhz 

Z80 -CPU 3.95 
Z80-CTC 4.49 
Z80 -DART 10.95 
Z80 -DMA 14.95 
Z80 -PIO 4.49 
Z80 -S10/0 16.95 
280-S10/1 16.95 
Z80-SI0/2 16.95 
Z80-SI0/9 16.95 

4.0 Mhz 
280A -CPU 4.95 
280A-CTC 4.95 
280A -DART 11.95 
280A -DMA 16.95 
ZBOA-PIO 4.95 
Z80A-S10/0 16.95 
Z80A-SI0/1 16.95 
Z80A-S10/2 16.95 
Z80A-S10/9 16.95 

6.0 Mhz 
2808 -CPU 11.95 
280B-CTC 13.95 
280B -P10 13.95 
Z80B-DART 19.95 

ZILOG 
Z6132 34.95 
28671 39.95 

CRYSTALS 
32.768 khz 1.95 

1.0 mhz 4.95 
1.8432 4.95 
2.0 
2.097152 
2.4576 
3.2768 
3.579535 
4.0 
5.0 
5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 

10.0 
10.738635 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 
32.0 

3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 

CRT 
CONTROLLERS 
6845 14.95 
68845 19.95 
HD46505SP 15.95 
6847 11.95 
MC1372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 39.95 
CRT5037 49.95 
TMS9918A 39.95 
DP8350 49.95 

KEYBOARD 
CHIPS 

AY5-2376 11.95 
AY5-3600 11.95 

8000 
8035 
8039 
INS -8060 
INS -8073 
8080 
8085 
8085A-2 
8086 
8087 
8088 
8089 
8155 
8155-2 
8156 
8185 
8185-2 
8741 
8748 
8755 

5.95 
6.95 

17.95 
24.95 

3.95 
5.95 

11.95 
29.95 
CALL 
39.95 
89.95 

6.95 
7.95 
6.95 

29.95 
39.95 
39.95 
24.95 
24.95 

8200 
8202 

8203 

8205 

8212 

8214 

8216 

8224 
8226 

8228 

8231 
8237 
8237-5 
8238 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 
8271 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 
8289 

24.95 
39.95 

3.50 
1.80 
3.85 
1.75 
2.25 
1.80 
3.49 
call 

19.95 
21.95 

4.49 
4.45 

10.95 
4.49 
6.95 
7.95 
4.49 
5.25 
7.95 
8.95 
6.90 
7.50 

39.95 
39.95 
29.95 

8.95 
10.00 
6.50 
6.50 
5.50 
6.50 
6.50 

25.00 
49.95 

DISC 
CONTROLLERS 
1771 16.95 
1791 24.95 
1793 26.95 
1795 49.95 
1797 49.95 
2791 54.95 
2793 54.95 
2795 59.95 
2797 59.95 
6843 34.95 
8272 39.95 
UPD765 39.95 
1691 17.95 
2143 18.95 

CONNECTORS 
RS232 MALE 2.50 
RS232 FEMALE 3.25 
RS232 HOOD 1.25 
S-100 ST 3.95 

JDR Microdevices 
1224 S. Bascom Ave. San Jose, CA 95128 

(408) 995-5430 Telex 171-110 
1224 S. Bascom Ave. San Jose, CA 95128 

(408) 995-5430 Telex 171-110 

6800 
68000 59.95 
6800 3.95 
6802 7.95 
6808 13.90 
6809E 19.95 
6809 11.95 
6810 2.95 
6820 4.35 
6821 3.25 
6828 14.95 
6840 12.95 
6843 34.95 
6844 25.95 
6845 . 14.95 
6847 11.95 
6850 3.25 
6852 5.75 
6860 9.95 
6862 11.95 
6875 6.95 
6880 2.25 
6883 22.95 
68047 24.95 
68488 19.95 

6800 = 1MHZ 

68800 10.95 
68802 22.25 
68809E 29.95 
68809 29.95 
68810 6.95 
68821 6.95 
68845 19.95 
68850 5.95 

68800=2MHZ 

6500 
1 MHZ 

6502 4.95 
6504 6.95 
6505 8.95 
6507 9.95 
6520 4.35 
6522 7.95 
6532 9.95 
6545 22.50 
6551 11.85 

2MHZ 
6502A 6.95 
6522A 9.95 
6532A 11.95 
6545A 27.95 
6551A 11.95 

3MHZ 
65028 14.95 

UARTS 
AY3-1014 6.95 
AY5-1013 3.95 
AY3-1015 6.95 
PT1472 9.95 
TR1602 3.95 
2350 9.95 
2651 8.95 
TMS6011 5.95 
IM6402 7.95 
IM6403 8.95 
INS8250 10.95 

GENERATORS 
BIT -RATE 

MC14411 11.95 
BR1941 11.95 
4702 12.95 
COM5016 16.95 
COM8116 10.95 
MM5307 10.95 

FUNCTION 
MC4024 3.95 
LM566 1.49 
XR2206 3.75 
8038 3.95 

74LS00 
74LS00 .24 741.E173 .69 
741501 .25 74LE174 .55 
741502 .25 741.f175 .55 
741503 .25 741-5 181 2.15 
741504 .24 741.5 189 8.95 
741505 .25 74LE 190 .89 
74308 .28 74LE 191 .89 
741509 .29 74LE 192 .79 
741510 .25 7413193 .79 
741511 .35 74L5194 .69. 

741512 .35 7415195 .69 
741513 .45 7415196 .79 
741514 .59 7415197 .79 
741315 .35 7415221 .89 
741520 .25 7415240 .95 
741521 .29 7415241 .99 
74LS22 .25 74L5242 .99 
741526 .29 7415243 .99 
74LS27 .29 7415244 99 
74LS28 .35 7415245 1.49 
741530 .25 74L5247 .75 
74LS32 .29 7415248 99 
741533 .55 74LS249 .99 
74LS37 .35 74L5251 .59 
74LS38 .35 7415253 .59 
741540 .25 74L5257 .59 
741342 .49 7415258 .59 
74LS47 .75 7415259 2.75 
741648 .75 7413260 .59 
74LS49 .75 74L5266 .55 
741551 .25 74L5273 1.49 
741354 .29 7415275 3.35 
741555 .29 74L5279 .49 
741563 1.25 74L5280 1.98 
74LS73 .39 7415283 .69 
74LS74 .35 7415290 .89 
74375 .39 7415293 .89 
74LS76 .39 7415295 .99 
741578 .49 7415298 .89 
741583 .60 74L5299 1.75 
741585 .69 74L5323 3.50 
741586 .39 741_5324 1.75 
741390 .55 741 3352 1.29 
741591 .89 74L 3353 1.29 
741592 .55 74L3363 1.35 
74LS93 .55 741_3364 1.95 
741595 .75 74L3365 .49 
741596 .89 7413366 .49 
74LS107 .39 741_3367 .45 
7415109 .39 7413368 .45 
7415112 .39 7413373 .99 
7415113 .39 7413374 .99 
7415114 .39 7413377 1.39 
7415122 .45 7415378 1.18 
7415123 .79 7413379 1.35 
7415124 2.90 7413385 1.90 
7415125 .49 7415386 .45 
74LS126 .49 7416390 1.19 
7415132 .59 7413393 1.19 
7415133 .59 7416395 1.19 
7415136 .39 7413399 1.49 
7415137 .99 7413424 2.95 
7415138 .55 7416447 .37 
7415139 .55 7413490 1.95 
7415145 1.20 7413624 3.99 
74L5147 2.49 743640 2.20 
7415148 1.35 7413645 2.20 
7415151 .55 7415668 1.69 
7415153 .55 74LS669 1.89 
7415154 1.90 7413670 1.49 
7415155 .69 7415674 9.65 
7413156 .69 7413682 3.20 
7415157 .65 7413683 3.20 
7415158 .59 7415684 3.20 
7413160 .69 741.3685 3.20 
7415161 .65 7415688 2.40 
7415162 .69 7415689 3.20 
7415163 .85 7415783 24.95 
7415164 .69 811S95 1.49 
7416165 .95 811S96 1.49 
7415166 1.95 811S97 1.49 
7415168 1.75 811.598 1.49 
741.5169 1.75 25l S2521 2.80 
7415170 1.49 251 62569 4.25 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9-5 T -Th., 9-9 Sat. 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: For shipping include $2 for UPS Ground or -13 for UPS Blue 
Label Air. Items over 5 pounds require additional slipping charges. 
Foreign orders, include sufficient amount for shippir g. There is a $10 
minimum order. Bay Area and Los Angeles Counties add 6":0/° Sales 
Tax. Other California residents add 6°m Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are sub)ect to change without notice. We will match or 
beat any competitor's price provided it is not below our cost. 

1983 JOR MICRODEVICES, INC. 
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2114 .50.: 85995 Z114 250 NS 8/s1095 
7400 

7400 .19 74132 .45 
7401 .19 74136 .50 
7402 .19 74141 .65 
7403 .19 74142 2.95 
7404 .19 74143 2.95 
7405 .25 74145 .60 
7406 .29 74147 1.75 
7407 .29 74148 1.20 
7408 24 74150 1.35 
7409 .19 74151 .55 
7410 .19 74152 .65 
7411 .25 70153 .55 
7412 .30 74154 1.25 
7413 .35 74155 .75 
7414 .49 74156 .65 
7416 .25 74157 .55 
7417 .25 74159 1.65 
7420 .19 74160 .85 
7421 .35 74161 .69 
7422 .35 74162 .85 
7423 .29 74163 .69 
7425 .29 74164 .85 
7426 .29 74165 .85 
7427 .29 74166 1.00 
7428 .45 74167 2.95 
7430 .19 74170 1.65 
7432 .29 74172 5.95 
7433 .45 74173 .75 
7437 .29 74174 .89 
7438 .29 74175 .89 
7440 .19 74176 .89 
7442 .49 74177 .75 
7443 .65 74178 1.15 
7444 .69 74179 1.75 
7445 .69 74180 .75 
7446 .69 74181 2.25 
7447 .69 74182 .75 
7448 .69 74184 2.00 
7450 .19 74185 2.00 
7451 .23 74190 1.15 
7453 .23 74191 1.15 
7454 .23 74192 .79 
7460 .23 74193 .79 
7470 .35 74194 .85 
7472 .29 74195 .85 
7473 .34 74196 .79 
7474 .33 74197 .75 
7475 .45 74198 1.35 
7476 .35 74199 1.35 
7480 .59 74221 1.35 
7481 1.10 74246 1.35 
7482 .95 74247 1.25 
7483 .50 74248 1.85 
7485 .59 74249 1.95 
7486 .35 74251 .75 
7489 2.15 74259 2.25 
7490 .35 74265 1.35 
7491 .40 74273 1.95 
7492 .50 74276 1.25 
7493 .35 74279 .75 
7494 .65 74283 2.00 
7495 .55 74284 3.75 
7496 .70 74285 3.75 
7497 2.75 74290 .95 
74100 1.75 74293 .75 
74107 .30 74298 .85 
74109 .45 74351 2.25 
74110 .45 74365 .65 
74111 .55 74366 .65 
74116 1.55 74367 .65 
74120 1.20 74368 .65 
74121 .29 74376 2.20 
74122 .45 74390 1.75 
74123 .49 74393 1.35 
74125 .45 74425 3.15 
74126 .45 74426 .85 

,74128 .55 74490 2.55 

CLOCK 
CIRCUITS 

MM5314 4.95 
MM5369 3.95 
MM5375 4.95 
MM58167 
MM58174 
MSM5832 

8.95 
11.95 

6.95 

I I 

LINEAR 
LM301 .34 LM340 (see 7800) 
LM301H .79 LM348 .99 
LM307 .45 LM350K 4.95 
LM308 .69 LM3507 4.60 
LM308H 1.15 LM358 .69 
LM309H 1.95 LM359 1.79 
LM309K 1.25 LM376 3.75 
LM310 1.75 LM377 1.95 
LM311 .64 LM378 2.50 
LM311H .89 LM379 4.50 
LM312H 1.75 1M380 .89 
LM317K 3.95 LM380N-8 1.10 
LM3177 1.19 LM381 1.60 
LM318 1.49 LM382 1.60 
LM318H 1.59 LM383 1.95 
LM319H 1.90 LM384 1.95 
LM319 1.25 LM386 .89 
LM320 (see 7900) LM387 1.40 
LM322 1.65 LM389 1.35 
LM323K 4.95 LM390 1.95 
LM324 .59 LM392 .69 
LM329 .65 LM394H 4.60 
LM331 3.95 LM399H 5.00 
LM334 1.19 NE531 2.95 
LM335 1.40 NE555 .34 
LM336 1.75 NE556 .65 
LM337K 3.95 NE558 1.50 
LM337T 1.95 NE561 24.95 
LM338K 6.95 NE564 2.95 
LM339 .99 LM565 .99 

H = 70-5 CAN T 

RCA 
LM566 1.49 LM1800 2.37 CA 3023 2.75 CA 3082 1.65 
LM567 .89 LM1812 8.25 CA 3039 1.29 CA 3083 1.55 
NE570 3.95 L M 1830 3.50 CA 3046 1.25 CA 3086 .80 
NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 
NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 
LM709 .59 L M 1877 3.25 CA 3065 1.75 CA 3130 1.30 
LM710 .75 L M 1889 1.95 CA 3080 1.10 CA 3140 1.15 
LM711 .79 L M 1896 1.75 CA 3081 1.65 CA 3146 1.85 

LM723 .49 ULN2003 2.49 CA 3160 1.19 
LM723H .55 LM2877 2.05 
LM733 
LM741 

.98 

.35 
LM2878 
LM2900 

2.25 
.85 TI 

LM741 N-14 .35 LM2901 1.00 TL494 4.20 75365 1.95 

LM741H .40 LM3900 .59 TL496 1.65 75450 .59 

LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 
LM748 .59 LM3909 .98 75107 1.49 75452 .39 

LM1014 1.19 LM3911 2.25 75110 1.95 75453 .39 

LM1303 1.95 LM3914 3.95 75150 1.95 75454 .39 

LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 

MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 

MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 
M C 1350 1.19 MC4044 4.50 75494 .89 
MC1358 1.69 RC4136 1.25 
MC1372 
LM1414 

6.95 
1.59 

RC4151 
LM4250 

3.95 
1.75 BI FET 

LM 1458 .59 LM4500 3.25 TL071 .79 TL084 2.19 

LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 

L M 1489 .69 LM13080 1.29 TL074 2.19 LF351 .60 

L M 1496 .85 LM13600 1,49 TL081 .79 LF353 1.00 

LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 
TL083 1.19 LF356 1.10 

70-220 K=TO-3 LF357 1.40 

74500 
74$02 
74503 
74$04 
74505 
74508 
74509 
74S10 
74$11 
74515 
74S20 
74S22 
74530 
74S32 
74S37 
74S38 
74540 
74551 
74364 
74S65 
74S74 
74585 
74586 
745112 
74S113 
745114 
745124 
74$132 
745133 
74S134 
743135 
743138 
745139 
74S140 
74S151 
745153 
74S157 
745158 
745161 
745162 

74S00 
.32 
.35 
.35 
.35 
.35 
.35 
.40 
.35 
.35 
.35 
.35 
.35 
.35 
.40 
.88 
.85 
.35 
.35 
.40 
.40 
.50 

1.99 
.50 
.50 
.50 
.55 

2.75 
1.24 
.45 
.50 
.89 
.85 
.85 
.55 
.95 
.95 
.95 
.95 

1.95 
1.95 

745163 
745168 
745169 
74S174 
74$175 
745181 
745182 
743188 
743189 
745194 
743195 
745196 
745197 
74S201 
745225 
74S240 
74$241 
74$244 
74S251 
74S253 
743257 
74S258 
745260 
743274 
745275 
74S280 
743287 
745288 
745289 
745301 
74S373 
74S374 
745381 
74S387 
745412 
745471 
74S472 
74$474 
74$482 
74S570 
74S571 

1.95 
3.95 
3.95 

.95 
.95 

3.95 
2.95 
1.95 
6.95 
1.49 
1.49 
1.49 
1.49 
6.95 
7.95 
2.20 
2.20 
2.20 

.95 

.95 

.95 

.95 

.79 
19.95 
19.95 

1.95 
1.90 
1.90 
6.89 
6.95 
2.45 
2.45 
7.95 
1.95 
2.98 
4.95 
4.95 
4.95 

15.25 
2.95 
2.95. 

INTERSIL 1 
CL7'03 9.50 
CL7'06 9.95 
CL7107 12.95 
CL7660 2.95 
CL8038 3.95 
CM7207A 5.59 

`CM7208 15.95J 

9000 
9316 1.00 
9334 2.50 
9368 3.95 
9401 9.95 
9601 .75 
9602 1.50 
96502 1.95 

C SOCKETS, 
1-99 100 

8 pin ST .13 .11 
14 pin ST .15 .12 
16 pin ST .17 .08 
18 pin ST .20 .18 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 .32 
40 pin ST .49 .39 
64 pin ST 4.25 call 

ST = SOLDERTAIL 
8 pin WW .59 .49 

14 pin WW .69 .52 
16 pin WW .49 .49 
18 pin WW .99 .90 
20 pin WW 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
28 pin WW 1.69 1.49 
40 pin WW 1.99 1.80 

WW = WIREWRAP 
16 pin ZIF 6.75 call 
24 pin ZIF 9.95 call 
28 pin ZIF 10.95 call 

ZIF = TEXTOOL 
(Zero Insertion 

LED LAMPS 
1-99 100 -up 

Red .10 .09 
Green .18 .15 

,Yellow .18 .15 

VOLTAGE 
REGULATORS 

78057 .75 79057 .85 
7808T .75 79081 .85 
78127 .75 79121 .85 
78157 .75 791ST .85 
78247 .75 79241 .85 

7805K 1.39 7905K 1.49 
7812K 1.39 7912K 1.49 
7815K 1.39 7915K 1.49 
7824K 1.39 7924K 1.49 

78L05 .69 79L05 .79 
78L12 .69 79L12 .79 
78L15 .69 79L15 .79 

78H05K 9.95 LM323K 4.95 
78H12K 9.95 UA78S40 1.95 

T -- 70-220 K ' 70-3 
L = 70-92 

r DIP 
SWITCHES 
4 POSITION 

5 POSITION 

6 POSITION 

.85 

.90 

.90 

7 POSITION .95 

L8 POSITION .95 

LED DISPLAYS 
HP 5082-7760 .6" CC 
MAN 72 .3" CA 
MAN 74 .3" CC 
FND-357 (359) .375" CC 
FND-500 (503) .5" CC 

`FND-507 (510) .5" CA 

1.29 
.99 
.99 

1.25 
1.49 
1.49,j 

r EXAR 
XR 2206 3.75 
XR 2207 3.75 
XR 2208 3.75 
XR 2211 5.25 

`XR 2240 3.254 

INTERFACE 
8726 1.59 
8T28 1.89 
8795 .89 
8796 .89 
8797 89 
8798 89 
DM8131 2.95 
DP8304 2.29 
DS8835 1.99 
DS8836 .99 

MISC. 
ULN2003 2.49 
3242 7.95 
3341 4.95 
MC3470 4.95 
MC3480 9.00 
11C90 13.95 
95H90 7.95 
2513-001 UP 9.95 
2513-002 LOW 9.95 

DATA ACQUISITION 
ADC0800 15.55 DAC0808 
ADC0804 3.49 DAC1020 
ADC0809 4.49 DAC1022 
ADC0817 9.95 MC1408L6 
DAC0800 4.95 MC1408L8 

2.95 
8.25 
5.95 
1.95 
2.95 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4051 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
4082 
4085 
4086 
4093 
4098 
4099 
14409 
14410 
14411 
14412 
14419 
14433 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 

CMOS 
.29 
.25 
.25 
.89 
.29 
.95 
.39 
.45 
.25 
.25 
.38 
.79 
39 

.39 

.69 

.79 

.39 

.75 

.79 

.79 

.29 

.65 

.29 
1.65 

.45 

.69 

.79 

.39 
1.95 

.85 
.75 
.75 
.69 
.85 
.79 
.85 

4527 
4528 
4531 
4532 
4538 
4539 
4541 
4543 
4553 
4555 
4556 
4581 
4582 
4584 
4585 
4702 
74C00 
74CO2 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 

.95 74C95 

.35 74C107 

.35 74C150 

.79 74C151 

.79 74C154 

.89 74C157 

.39 74C160 

.39 74C161 

.29 74C162 

.35 74C163 

.29 74C164 

.29 74C165 

.29 74C173 

.29 74C174 

.79 74C175 

.29 74C192 

.29 74C193 

.29 74C195 

.95 74C200 

.95 74C221 

.49 74C373 
2.49 74C374 
1.95 74C901 

12.95 74C902 
12.95 74C903 
11.95 74C905 
12.95 74C906 
7.95 74C907 
4.18 74C908 

.95 74C909 

.65 74C910 
1.95 74C911 
.85 74C912 
.85 74C914 
.85 74C915 

1.25 74C918 
1.79 74C920 
1.55 74C921 

89 74C922 
.39 74C923 
.79 74C925 

1.25 74C926 
1.25 74C928 

74C929 

1.95 
1.19 

.95 
1.95 
1.95 
1.95 ' 

2.64 
1.19 
5.79 
.95 
.95 

1.95 
1.95 
.75 
.75 

12.95 
.35 
.35 
.35 
.35 
.35 
.59 
.35 
.35 
.39 

1.29 
1.99 

.65 

.65 

.80 
1.95 
1.95 

.39 
4.50 
1.19 
1.75 

.99 

.89 
5.75 
2.25 
3.25 
1.75 
1.19 
1.19 
1.19 
1.19 
1.39 
2.00 

.79 
1.19 
1.19 
1.49 
1.49 
1.39 
5.75 
1.75 
2.45 
2.45 

.39 

.85 

.85 
10.95 

.95 
1.00 
2.00 
2.75 
9.95 
8.95 
8.95 
1.95 
1.19 
2.75 

17.95 
15.95 
4.49 
4.95 
5.95 
7.95 
7.95 

19.95 

SOUND CHIPS 
76477 3.95 
76489 8.95 
AY3-8910 
AY3-8912 
MC3340 

12.95 
12.95 
1.49 

TOLL FREE 800-538-5000 800-662-6270 
ALL MERCHANDISE CALIFORNIA RESIDENTS) 

n 1: ; : ; 
Maste Card 

100% CWI1 CALL US FOR VOLUME QUOTES 
1983 JDR MICRODEVICES, INC. 

CIRCLE 41 ON FREE INFORMATION CARD 

www.americanradiohistory.com



CABINETS FOR 51/4" 

DISK DRIVES 
CABINET #1 $29.95 

* DIMENSIONS 8`e x 5'Ys x 3'Shs" 

* COLOR MATCHES APPLE 
« FITS STANDARD 51/2" DRIVES. INCL. 

SHUGART 
* INCLUDES MOUNTING 

HARDWARE AND FEET 

CABINET #2 579.00 
* COMPLETE WITH POWER SUPPLY 

SWITCH, LINE CORD. FUSE & 

STANDARD POWER CONNECTOR 
* DIMENSIONS. 11''? x 5' x 3'Yr" 
* *5V @ 1 AMP. «12V @ 1.5 AMP 
* FITS STANDARD 51'.+" DRIVES 
* PLEASE SPECIFY GRAY OR TAN 
NOTE: Please include sufficient amount for 
shipping on above items. 

RESISTORS 
V< 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 

BYPASS CAPS 
.01 OF DISC 100/6.00 
.1 OF DISC 100/8.00 
.1 OF MONOLITHIC 100/15.00 

CONNECTORS 
RS232 MALE 2.50 
RS232 FEMALE 3.25 
RS232 FEMALE 
RIGHT ANGLE 5.25 

RS232 HOOD 
S-100 ST 
S-100 WW 
44 pin ST 
44 pin WW 
72 pin ST 

,72 pin WW 

1.25 
3.95 
4.95 
2.95 
4.95 
6.95 
7.95 i4 

SWITCHES 
SPDT 
mini -toggle 1.25 

DPDT 
mini -toggle 1.50 

SPOT 
push-button 1.49 

OPTO - 
ISOLATORS 
MCA -7 1.50 
MCA -255 1.75 
IL -1 1.25 
ILA -30 1.25 
ILO -74 2.75 
HI1C5 1.25 
TIL-111 1.00 
TIL-113 1.75 
4N26 1.00 
4N27 1,10 
4N28 .69 
4N33 1.75 
4N35 1.25 
46137 1.25 
MCT-2 1.00 
MCT-6 1.50, 

WE HAVE THE COMPLETE LINE OF 
DISC, TANTALUM AND ELECTROLYTIC 

CAPACITORS IN STOCK! 

rTRANSISTORS 
2N918 .50 2N3772 1.85 
MPS918 .25 2N3903 .25 
2N2102 .50 2N3904 .10 
2N2218 .50 2N3906 .10 
2N2218A .50 2N4122 .25 
2N2219 .50 2N4123 .25 
2N2219A .50 2N4249 .25 
2N2222 .25 2N4304 .75 
PN2222 .10 2N4401 .25 
MPS2369 .25 2N4402 .25 
2N2484 .25 2N4403 .25 
2N2905 .50 2N4857 1.00 
2N2907 .25 PN4916 .25 
PN2907 .125 2615086 .25 
2N3055 .79 PN5129 .25 
30557 .69 PN5139 .25 
2N3393 .30 2N5209 .25 
2N3414 .25 2N6028 .35 
2N3563 .40 2N6043 1.75 
2N3565 .40 2N6045 1.75 
PN3565 .25 MPS -A05 .25 
MPS3638 .25 MPS -A06 .25 
MPS3640 .25 MPS -A55 .25 
PN3643 .25 TIP29 .65 
PN3644 .25 T1P31 .75 
MPS3704 .15 TIP32 .79 
MP5370 6 .15 

MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP-$14.95 
Over 800 pages of manufacturers 
data sheets on most commonly 
used IC's. 

Includes: 
* TTL - 74/74LS and 74F 
* CMOS 
* Voltage Regulators 
* Memory - RAM, ROM, EPROM 
* CPU's - 6800, 6500, Z80, 8080, 

8085, 8086/8 
* MPU support & interface - 

6800, 6500, Z80, 8200, etc. 

EO.3 
style 

O-220 style 

HEAT SINKS 
95 7 
35 

D -SUBMINIATURE 
DESCRIPTION 

SOLDER RIGHT ANGLE 
SOLDER RIBBON CABLE HOODS 

MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY 

ORDER BY DBxxP DBxxS DBxxPR DBxxSR IDBxxP IDBxxS HOOD -B HOOD 

CONTACTS 9 
15 

25 

37 
5n 

2.08 
2.69 
2.50 
4.80 
R n(4 

2.66 
3.63 
3.25 
7.11 
q 24 

1.65 

2.20 
3.00 
4.83 
--- 

2.18 
3.03 
4.42 
6.19 
-- 

3.37 
4.70 
6.23 
9.22 
--- 

3.69 
5.13 
6.84 

10.08 
--- 

--- 
-- 

1.25 

--- 
--- 

1.60 
1.60 
1.25 
2.95 
3.50 

L For order instructions see "IDC Connectors" below. 

r IDC CONNECTORS 

r 

DISK DRIVES 
TANDON 

TM100-1 5 . ,FOR IBM) SS/DD 229.00 
TM100-2 5 ." (FOR IBM) DS/DD 295.00 

SHUGART 
SA 400E 5 " (40 TRACK) SS/DD 199.95 
SA 400 S. (35 TRACK) SS/OD 189.95 

SIEMENS 
FD100-8 8 SS/DD 

(801 REPLACEMENT 259.00 
PERTEC 

FD -200 5 SS/DD 179.95 
FD -250 5'. DS/DD 199.95 

MPI 
MP -52 (FOR IBM) DS/DO 295.00 

POWER SUPPLY 
MODEL 2 $3995 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 
±12 VOLT 1 AMP 

NOTE: Please Include sufficient amount for 
shipping on above items. 

1N751 
1N759 
1N4148 
1N4004 
K B P02 

`KBP04 

DIODES 
5.1 volt zener 
12.0 volt zener 
(1N914) switching 
400PIV rectifier 
200PIV 1.5amp bridge 
400PIV 1.5amp bridge 

.25 

.25 
25/1.00 
10/1.00 

.45 
.55 

RIBBON CABLE 

CONTACTS 
SINGLE COLOR COLOR CODED 

1' 10' 1' 10' 

10 .50 4.40 .83 7.30 

20 .65 5.70 1.25 11.00 

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 3F 12.10 2.50 22.00 

DESCRIPTION SOLDER HEADER RIGHT ANGLE 
SOLDER HEADER 

WW HEADER RIGHT ANGLE 
WW HEADER 

RIBBON 
HEADER SOCKET 

RIBBON 
HEADER 

RIBBON 
EDGE CARD 

ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx 

CONTACTS 10 

20 
26 
34 
40 

n 

.82 
1.29 
1.68 
2.20 
2.58 
3 24 

.85 
1.35 
1.76 

2 31 

2.72 
3.39 

1 86 
2.98 
3.84 
4.50 
5.28 
6.63 

2.05 
3.28 
4.22 
4.45 
4.80 
7.30 

1.15 
1.86 
2.43 
3.15 
3.73 
4.65 - 

-- 
5.50 
6.25 
7.00 
7.50 
8.50 

2.25 
2.36 
2.65 
3.25 
3.80 
4.74 

LORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part number listed. Example: A 10 pin right angle solder style 

header would be IDH1OSR 

7 

illh 1224 S. Bascom Ave. San Jose, CA 95128 
(408) 995-5430 Telex 171-110 

JDR Microdevices 
VISIT OUR RETAIL STORE 

HOURS: M -W -F, 9-5 T -Th., 9-9 Sat. 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: For shipping Include 52 for UPS Ground or $3 for UPS Blue 
Label Air. Items over 5 pounds require additional shippinl¡ charges. 
Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bey Area and Los Angeles Counties add 61/2% Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor's price provided It is not below our cost. 

1983 JDR MICRODE VICES, INC. 

CIRCLE 41 ON FREE INFORMATION CARD 

www.americanradiohistory.com



SPRING APPLE SALE! 
OFD -35 DISK DRIVE 

By MA Systems 
* Direct Replacement for 

Apple Disk II 
* Compatible with Apple 

Controller or other Apple 
compatible controllers 

* Specially designed electronics 
with low power consumption 

* DOS 3.3 and 3.2 compatible 
* Owner's Manual and Warranty 

Card included 
* 90 -day Warranty f 

INTRODUCTORY $22995. 
OFFER 

L CONTROLLER CARD 589.95 

APPLE II KEYBOARD $99.951 
From the Keyboard Co. 

* Brand New Rev. 7 keyboard - 
NOT an imitation 

* Special Purchase - Supply 
very limited 

* Includes Encoder Board and 
Cable 
APPLE COMPATIBLE 

POWER SUPPLY $99.95 

* 

* 

* 

Compact Switching Design 
All Outputs regulated 
Short Circuit and Overload 
Protection 
Complete with Apple -type 
plug-in power cord 
Apple Compatible - Yet higher 
output allows more disk drives 
and cards without overheating 
+5V @ 5A, +12V @ 3A, 
-5V @ .5A, -12V @ .5A 
Shielded enclosure: 103/4" x 31" 
x 23/16' J 

VIEWMAX 80 
A Full Function 80 column card 

for Apple II* 

2 YEAR WARRANTY 

$19995 I 

NEW IMPROVED 
JDR COOLING FAN 

FOR YOUR APPLE II 

* Easy modification - no 
modification of Apple required 

* Eliminates overheating 
problems 

* Swi:ch on front controls fan, 
Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 

NOW WITH SURGE 
SUPPRESSION 

$69.95 
`WITHOUT SURGE SUPPRESSION ,59.91 

INTERFACE CARDS 
By Perisoft 

PRINTERLINK'79.00 
Centronics Standard Parallel 
Interface for Apple II 
Simple to use - Yet supports 
custom driver applications 
from ROM or Disk 
InclJdes card, cable and user's 
mar ual 
1 Year Warranty 

MESSENGER '119.00 
Serial I/O for Apple II 
Connects virtually any RS -232 
serial device 
6 switch selectable drivers: 
- 4 printer drivers 
- Te-minal Driver - 40 or 80 

driver 
Includes card, cable and user's 
manual 
1 Year Warranty 

JDR 16K RAMCARD' 
For Apple II* 

* Expand your 48K Apple to 64K 
* Fully compatible with Apple 

Language System - Use in 
place of Apple Language card 

* Provides extra memory for 
VislcalcTM 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC's 

NOW WITH 2 YEAR WARRANTY 
ASSEMBLED & TESTED $4495 
WITH WARRANTY 

KIT - INCLUDES ALL40 
PARTS & INSTRUCTIONS $4095 
BARE PC CARD $1495 
WITH INSTRUCTIONS 

MONITORS I 
GREEN PHOSPHOR 

NEC JB1201M $16900 

ZENITH ZVM-121 $11900 
COLOR 

LA M D E K COLOR 1 $335"A 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE. LET US KNOW AND 
WE WILL MEET OR BEAT THEIR 
PRICE! (SEE TERMS BELOW) 

rOKIDATA PRINTERS 
* -20 cps, 9x9 Dot Matrix 
* 50% faster than EPSON 
* Parallel and Serial interfaces 

are standard 
ML -82A $47950 

ML -83A $69995 
M L-84 PARALLEL ... $1059°° 

CALL FOR PRICES ON 82A TRACTOR OPTION 
AND 82A, 83A GRAPHICS OPTION. CABLES 

LAND INTERFACE CARDS AVAILABLE A 

51/4" DISKETTE& 
ATHANA ss SD SOFT ... 24.95 
MEMOREX SS SD SOFT 26.95 
VERBATIM SS DD SOFT 29.95 
VERBATIM 10 SECT HARD 29.95 

NASHUA 
TOP QUALITY - LOW PRICE! 

Single Sided, Single Density 
Soft Sectored with Hub Ring 

L $19.95 BOX OF 10 A 

ORDER TOLL FREE 800-538-5000 000-662-6279 
ALL MERCHANDISE (CALIFORNIA(N A RESIDENTS) 

100% WARMED CCIDi CALL US FOR VOLUME QUOTES 
1983 ...DR MICRODEVICES, INC. ' APPLE IS A TRADEMARK OF APPLE COMPUTER CO. 

CIRCLE 41 ON FREE INFORMATION CARD 
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DEVICES 
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PHASOR PAIN FIELD - Patented and recently developed 
in our labs is being tested by Gov't for riot control. Soon to come 
under weapons restrictions as an infernal machine. Easily hand- 
held. Hazardous IF NOT USED WITH DISCRETION. 
PPE -1 PLANS (sold for animal control). .. $15.00 
INVISIBLE PAIN FIELD GENERATOR - Produces a di- 
rectional field of moderately intense pain to back of head up to 
50'. Cigarette pack size enclosure is easily hidden. 
IPG-3 PLANS ... $7.00 IPG-3K KIT & PLANS $44.50 
IPG-30 (assembled for animal control) 559.50 
PHASOR STUN/BURNING WAND - Produces sufficient 
electrical energy capable of burning flesh. Intended as a person- 
al defense device. 
PSW-3 PLANS $8.00 PSW-3K KIT & PLANS . $59.50 

RUBY LASER RAY PISTOL - Intense visible red, burns. 
hazardous, with parts sources. 
RUBY PLANS (includes all part sources) $15.00 
CARBON DIOXIDE LASER - Generates 20-40 watts of 

continuous power capable of burning, cutting, hazardous. (with 
all part sources) $15.00 
LASER RIFLE - Produces 200-3000 pulses of 30 watt opti- 
cal energy. Portable and easily hand-held. 
LRG-3 PLANS 510.00 
LRG-3K KIT PLANS (minus diode) $129.50 
POCKET LASER - For the beginner, visible red "optical 
version". non -hazardous. 
LHC-2 $5.00 LHC-2K KIT & PLANS $24.50 
HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Explod- 
ing wires, shockwave, etc. Miniature size. 
HPS-I PLANS. ..$8.00 HPS-1K KIT & PLANS $49.50 
PARTICLE BEAM WEAPON - PLANS $15.00 

INFINITY XMTR - Uses telephone lines for selective home 

or office listening while away on business or vacation. 
INF-1 PLANS $15.00 
SEE IN DARK - Long range, total darkness. 
SD -4 PLANS $10.00 
LONG RANGE WIRELESS MIKE - Crystal clear quality - miniature. 
FBT-7 PLANS... $7.00 FBT-7K PLANS & KIT $34.50 
WIRELESS TELEPHONE TRANSMITTER - Long 
range, automatic. 
VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $34.50 

Send for FREE catalog descripton of above plus hundreds more 
plans, kits and completed items. We accept MC or Visa or when 
ordering. send check or money order. We pay shipping char'es 
nn orders over $50.00, otherwise include 10% with remittance. 

SEND TO: SCIENTIFIC SYSTEMS 
DEPT. R8, BOX 716, AMHERST, N.H. 03031 

Bond ideal is that you're 
protected by a guaranteed 
minimum. And if the Bond 
is held to maturity, you'll 
double your money. 

Take another look at 
this opportunity without 
risk. 

OPPORTUNITY 
WITHOUT RISK. 
The biggest improvement 
in 40 years has made U.S. 
Savings Bonds an ideal 
investment. 

A variable interest 
rate lets you share in rates 
offered by today's securities 
market. No limit on how 
much you might earn. 

What makes 
this improved 

A public service of this publicationiand The Advertising Council. 

FULL LINE ALL PARTS & COMPUTER PRODUCTS 

P.O. Box 4430C 
Santa Clara, CA 95054 

ELECTRONICS Will calls: 2322 Walsh Ave. 

(408) 988-1640 
Same day shipment. First line parts only. Factory tested. Guaranteed 

money back. Quality IC's and other components at factory prices. 

INTEGRATED CIRCUITS 
746310 TR 610011E3101% MM 6551 11 85 
141.5601 25 21011 1 95 6800 s 70 
74L9024 25 210.1 85 602 11 95 
741SO4N 25 210201-4 1 25 6820 4% 
74150511 25 2102444-21 1 65 6350 3 50 
7415080 35 2104A4 4.% 3080A 
74121011 25 21079-4 3.75 3585A 
74151311 45 2111.1 29º IaOA 
111514# .w 2112-2 299z80s10 
74152011 .25 2114 224 7066510 
1415228 25 21141300n9 2 W 8212 
7419268 35 211414500 1 95 8214 
74123011 25 4116201q 225 8216 
7415336 55 0411620O0.s 12.40 8224 
705389 35 0825280 3 0 8229 4 95 
74121/9 45 14115321 9% 8251 4 75 00 97 6%5 

=PISS 

7115 

1 WU 1/1S75N 50 M825370 5 94 3253 ;% 
10 65 1 Mw 0/8 60 P51011 8 % 8255 75 
3109 I 25 11497 741593/8 65 4200 11508251 875 
31/0 1/5 SM97 7415351 85 9368 3 50 8259 6 0 

14151071 40 4100 10.W 1302[Fp1u 1395 óî0 sB5 18011tr19 Iü5112# 45 116 2.50 este pa: 17 % 8 
1 75 20 Me 741S113N 45 714e2016 5.% 101P 5.% 

7/151326 75 9146116.1 6.%M51450z a95 
9724 115 3204 

74151.NM 49 96161161P3 8.% 3725 30 32709t 
74151518 75 416120on3 7.25 2s08 IB % 2026 1 89 1.8432 YH7 

7/1_515518 79 MO 4816 2150 280P10 65o 812/ t% 357956197 

7ü5157M 75 6e000ry0f0# 290 P10 5% 8097 % 2.01 W Y97 

74L51625 % 6502 5.% 290CTC 5.% 8T% 0 2097152M97 395 

1/151375 % rearm 865 24576Met 3% 
1ä51748 .% 65329 11%rSSM 

OMSIW8M94.8Y4 3.2166097 3% 
741510% 1W 6504 6%1N2Á 4.50 10 per 94p. 05 50668091 3% 
1415221M 119 %22 9.75 2532 7% IW per 9490 015 5.185M1M 395 
7115259M 69 8530 9.50270 7 75 100On9490 012 5]113MW 3% 
14t536//8 0 3532 11.25 271671 050 500 pe 1003 0015 6 5536097 3% 

2716560N 495 350 Pus 9% Ì1J991BB6M517 39%5 

Linear CMOS and 7400 2ra65 B% M.a15%p.Iro. % 18.4321495 395 

complete Ilnes h1 stock. lÌr11A 3B 0 w'ry0° 
55 221 iM M95 3ºs 

Send for catalog. éi4ss° 31 

2995 
4118 200es 

Phone orders only (800) 538-8196 
982523 2 95 It MOM DISPLAY LEO 
8825123 3 % War Tun W. Peer 819072 74 CA CA 300 75 

8825126 5 75 IM nur PM 109 01104 CC 300 1 25 

6625129 4 7s B 13 22 30 01107017070 CA 300 1 W 

6825131 4 95 14 14 24 30 01127728 CA CC 540 190 

68625137 375 16 18 29 40 01.747750 CA CC 600 1 49 

B 50 061/577 2 90 le 20 36 58 440359 CC 357 70 

6 W 2118-1 8 95 20 20 40 49 400500507 MCA 509 99 

1850 .3d WASP LAMA P30505510 COCA 500 % 

z."IM51013 
2800107 COCA 909 220 

A1á1013 6% l2 
55 

24 
93 10 bpi á10l40 25 

;2 
4At6t20 % 

46 57 28 I W 1520 Clarres pm.m% 
50 
39 

250 IMIWBCS 
6% 

18 67 
15 

7114511 1444CA 
40 9e 

M664710 CA 40 95 

M116640 CC 56 99 

66X6710 CA 60 89 
MÁ86740 CC 80 99 

03 WIRE » AP 70°13 In e190a 
C9mpn nm of AP Product In 5100 

310101103 
56 key ASCII keyboard .1 974 95 
Fay 

yndosure 
ed 84 50 

E Plasm 19 95 

6lelal En0osure 69 9- 

Modem Kit $60.00 
State of the art, orig., answer. No tuning nec- 

essary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. Only 

517.00. Article in June'81 Radio Electronics. 

Z80 Microcomputer Kit $69.00 
16 bit V0, 2 MHz clock, 2K RAM, ROM Bread- 

board space. Excellent for control. Bare Board 

528.50. Full Kit $79.00. Monitor $20.00. Power 

Supply Kit $35.00. Tiny Basle $30.00 

450 
395 
3% 
395 
395 
390 
390 
3 90 
400 
450 
1 20 
1 95 

O94 PnMy 08 034 % 
SWAM hrlrr Ba3317 111 311 5p 

Typ. -M -Tall: by Votraa 
ele si .olíin.ivre Wore 

411.1... 

n. 10 b r rung w gOgaW. 99219C 0nrte 
4.139119 5044030m n 

amic RAM 8 10.00 

MONTHLY SPECIALS 

2114 8/513.95 
2114L3 8/514.95 
2764 514.50 
Z80 DMA $ 9.95 
µPD 765 534.95 
LM317K 5 1.50 

2732-2 
4164-150 
1771 
1791 
1793 
2532 

$10.95 
6.75 

15.95 
24.95 
26.95 
6.50 

60 Hz Crystal Time Base Kit $4.40 

t-u C/° i 0 
h 

E Id 

Educa 

1cc 

átop $129.95 r Suggested Retail 

INCLUDES INTERFACES 
COSTING HUNDREDS OF DOLLARS 

ON ALL OTHER PERSONAL COMPUTERS 

FEATURES: sao WO: 4K MM; IA( #SIC WV; 8 COLIN VIDEO: MUSIC & SOUND Mint c13ETTE WHIM 
Auk language, powerful, high performance a dependable: 
More than enough memory to store all your programs 
Low cost outstanding .aftw.re for entertainment, educ.Mon and buelnes., 
Existing programs that make you the master of your computer 
0.11 -sled r.l..d keyboard: Easy to use with the feel of a typewriter 
Arcade quality color a sound: Dazzling and clear Images plug superior sound 
Expandability bulk-Inr Includes interfaces costing hundreds of dollars on 
all other personal computers 
Expandable to . large buelnua system 
Complete a usy to understand operating manual 
Compact a portable 

TERMS: S5.00 min. order U.S. Funds. Calif residents add 6% tax. 

$10.00 min. VISA and MasterCard accepted. S1.00 insurance optional. 
Shipping: Add 5°6; orders under 525.00-10°%. 

Prices 
subject 

to change 

FREE: Send for your copy of our 1982 
QUEST CATALOG. Include 88c stamp. 
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Electronics Paperback Books 
Quality Paperbacks at Affordable Prices 

BUY 12 PAY FOR 10 -TAKE 2 FREE! 

.n ou s.w N.'"" Prrry.r,,d 

10 m9u' r 

7 

--- 
Mula-o&euM iC rte me 

4or tRaaaerara 

An The A ,A The 6806 ..,9,...".9 Coawo tae 
Practical 
C^'°Pert 

¡ FIRST BOOK OF '- ENGINEERS & 
FI SPEAKER STS REFER HI -EN- MACHINI 

CLOSURES. 54.50. ENCE TABLES. $2.00 

SOLID STATE SECOND BOOK 

$3.50 
CIRCUITS. 

TRAN-!E!: TRAN- 

O SISTOR PROJECTS. GIC 741. $4.00.x' 
54.25. 

- BEGINNERS 
SOLID-STATE GUIDE TO 

SHORTWAVE RE- PROCESSORS & 
CEIVERS FOR BE- COMPUTING. $4.50. 
GINNERS. $4.50. 

VMOS PROJECTS. -- 
50 PROJECTS US $5.00. 

RIG IC CA 3130. 
$4.50. E HOW TO USE OP- 

AMPS. $5.75. 

50 CMOS.0 PR0. 3 AUDIO PRO- JECTS. $4.50. 
$5.00. JECTS. 

HOW TO BUILD MODEL RAILWAY 
ADVANCED SHORT- PROJECTS. $5.00 
WAVE RECEIVERS. 
$,00, E CB PROJECTS 

i5.00. 
E BEGINNERS 
GUIDE TO BUILDING ... HOW TO GET 
ELECTRONIC PRO -YOUR ELECTRONIC 
JECTS. $5.00. PROJECTS WORK- 

ING. $5.00. 
" ESSENTIAL 

_ 

THEORY FOR THE 
- 

MULTI -CIRCUIT 
ELECTRONICS HOB- BOARD PROJECTS. 
BYIST. $5.00. $5.00. 

^ FIRST BOOK OF E ELECTRONICS 
TRANSISTOR EQUIV. SIMPLIFIED CRYSTAL 
ALERTS. 8 SUB- SET CONSTRUCTION. 
STITUTES. $3.75. $4.50. 

7 PRACTICAL COM- 
E ELECTRONIC 

PUTER EX- HOUSEHOLD PRO- 
PERIMENTS. $4.50. JECTS. $4.50. 
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- 30 SOLDERLESS 
BREADBOARD PRO- 
JECTS BOOK -1. 
$5.75. Whenever 
de the same pans 
used in several pro- 
leciº. Even a first -tare 
twirler can complete 
these circuits. 

- -- HOW TO GET 
YOUR ELECTRONIC 
PROJECTS WORK- 
ING. $5.00. Helps 
troubleshoot and repair 
home -built protects 
every description. 

- MINI -MATRIX 
BOARD PROJECTS. 
$5.00. A vanety of 
iects that can all be 
built upon a mini -matrix 
board that has 10 
and is 24 holes long. 

`t ` s 
lid^OM 

¡t ., ' 

7 MODERN OP -AMP 
PROJECTS. $5.00. 
Wide range of special- 

posy- load op -amp circuits m- 
are cluding lo -noise, to. 

distortionultra-ho input 
impedance. etc. 

ate 
MULTI -CIRCUIT 

BOARD PROJECTS. 
$5.00. 21 fairlyample W 
polac ts that can all be 
built on a single 

you printed -circuit board. All 
are powered by a 9V 

of battery. 

- IC PROJECTS 
FOR BEGINNERS. 
$5.00. Inexpensive dgi' 

pro- tal and linear ICA are 
used to assemble this 
selection 01 circuits in. 

strips tended for the be- 
ginner. 
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POWER SUPPLY ELECTRONIC 
PROJECTS. $450. PROJECTS USING 
Contains designs and SOLAR CELLS. $5.00. 
construction details for Simple circuits that 
almost any power sup- have numerous mo- 
ply the experimenter is plicaborns around the 
likely to need home. 

E REMOTE CON- ELECTRONIC TIM - 
TROL PROJECTS. ER PROJECTS. $5.00. 
55.00. urn control Timing prcuitº for 
mire -red.. visible light. & almost any application 
unrasonic systems are Ore experimenter might 
Al included. along wah need. A most valuable 
methods of applying reference. 
them. 

7 ELECTRONIC E COUNTER DRIVER 
TEST EQUIPMENT & NUMERICAL - 
CONSTRUCTION. DISPLAY PROJECTS. 
$4.50. Construction de- $.50. Features ap- 
tails of a wide range of p5cation5 & projects 
test eguipmenl the ex- using various types of 
penmenter can build at numerical -display de - 

home vues. 

E ART OF PRO- 1I ART OF PRO-- 
GRAMMING THE 6K GRAMMING THE 1K 
1X31. 96.25. Tope in- ZX51. $5.00. How to 
crude lull screen. scroll- use the features of the 
ring, PEEK & POKE, 0X81 in programs that 
plus actual working St the 1 K machine and. 
programs. are shll fun Io use. 

] THE 6809 COW T INTRODUCTION 
FANION. $5.00. Writ- TO BASIC PRO -B 

ten for the avers GRAMMING TECH- 9e 
assembly language MOUES. 55.00. Based 
programmer. A discus- on authors own aspen- 
Sion of 6809 features & ante in learning BASIC 
reference work for the and helping others to 
6809 programmer. lean Io program. 

- PRACTICAL COM- ^ A MICROPROCES- 
PUTER EX- SOR PRIMER. 54.50. 
PERIMENTS. $4.50. Painless approach Io 
Fills in background to computing for the be- 
microprocessor by con- ginner. Step -by -steep 
strutting typical compo- explano computer op- 
or circuits using Gsi eralions and assembly 
crate logic components. 

bemeadeeaU `yrternatio.M 
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PRACTICAL ELEC. E HOW TO MAKE 
TRONICS CALCULA- WALKIE TALKIES. 
TIONS AND FORMU- $5.00. Describes equip- 
LAE. 57.50. A basic menl for low -power 
reference work that handheld operation. 
bridges the gap be- 112 pages of must 
tween complicated reading for the dedl- 
technical theory & cut cared expermenter. 
and tried method.. - -INTERNATIONALUTORIC 
DIODE EQUIVALENTS 

CALCULATOR US- 

GUIDE. $5.75. Helps 
ER9 PNDBOOo. 
$3.95. Presents formu- 

you lied substitutes as for ion data. metlads of 
the many different cauulation. conversion 
types 0f semiconductor factors S more from the 
diodes in use today. view of the calculator 

user. 
INTERNATIONAL 

TRANSISTOR EQUIV. n LINEAR IC EQUIV. ALENTS GUIDE. ALENTS AND PIN 
$7.50. Products of 

CONNECTIONS. $8.25. more than 100 man- ß,p,,5 equivalents &pin ufacturers are listed & 

cross-referenced win connections of a popular 
user -oriented selection of 

fpossible 
replacements. 

linear ICs. 

ELECTRONIC ' ELECTRONIC 
ROJECTS FOR BE- 

f- 
WNER5. $5.00. 

-_ 
50 CIRCUITS US- - ELECTRONIC 

ING GERMANIUM, MUSIC & CREATIVE 
SILICON DI- TAPE RECORDING. 
ODES. $3.75. $5.00. 

--, 50 PROJECTS US- E ELECTRONIC 
ING RELAYS, SCR'S SECURITY DEVICES. 
&TRIALS. $5.00. $8.00. 

- 50 WET) FIELD- J HOW TO BUILD 
EFFECT TRANSIS- YOUR OWN SLID - 
TOR PROJECTS. 0. 
54.50. 

STATE OSCILL 
SCOPE. $5.00. 

50 SIMPLE LED SECOND BOOK 
CIRCUITS. $4.25. OF CMOS IC PRO- 

JECTS. 54.25. E S0 CIRCUITS US- 
ING 7400 SERIES E PRACTICAL CON- 
IC'S. $4.50. STRUCTION OF PRE- 

AMPS, TONE CON- 7 50 SIMPLE LED TROLS, FILTERS AND 
CIRCUITS BOOK 2. ATTENUATORS. 
$3.95. $3.75. 

-7 PROJECTS USING BEGINNERS 
555 IC'S. $5.00. GUIDE TO DIGITAL 

TECHNIQUES. $3.75. 
PROJECTS'S.USING 

LM39001C'S. $J5. 
HOUSEHOLD 

USEHD 
PRO- 

JECTS. $4.50. 
RADIO CONTROLprehensive 

o FOR BEGINNERS. E ELECTRONIC 
$4.50. MUSIC PROJECTS. 

$4.50. -, ELECTRONIC 
GAMES $4.50. E POPULAR ELEC- 
-1 SINGLE IC PRO- IRONIC PROJECTS. 

JECTS. $.25. f3-3' 

E PROJECTS IN 
RADIO CIRCUITS OPTOELECTRONICS. 

USING IC'S. $4.50. $5.00. 
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7 ANTENNA PRO- E, 
CB PROJECTS. 

JECTS. 55.00. Covers 95.00. A number of 
practical antenna de- useful and interesting 
signs including active, designs for CB 
loop & ferrite types that accessories. Speech 
are easy & inexpensive processor. interference 
to build. fitter & more. 

E RADIO STATIONS5.Com- NCO CRYSTAL SET 
GUIDE. $4ve 

listing 
Corn- CONSTRUCTION. cC 

listing of 54.50. Packed lull 01 
transmitters around the easy to duplicate de- 
world. Presents loco- signs for crystal radio 
Son. frequency. power. receivers. 

LONG DISTANCE E AN INTRODUC- 
TV RECEPTION TION TO RADIO DX- 
(TVDX) FOR THE EN- ING. $5.00. Listen, in 
THUSIAST. $6.00. your home, to broad- 
Practical & au- casts originating 
thoratative introduction thousands of miles 
to this unusual aspect away. Tens how you 
of electronics can do it. 

ELEMENTS OF ELECTRONICS Special 
0 -volume volue eet. 

-, THE SIMPLE -, SEMICONDUCTOR 
ELECTRONIC CIR- TECHNOLOGY. $5.75. 
CUIT & COM- Everything you always 
PONENTE. $5.75. All needed to know about 
the fundamental theory .lid -state devices in 
needed to lead to a full one volume. 
understanding of the 
simple electronic circuit ] COMMUNICATIONS. 
and its components. $7.50. Covers most 

modern communication 
- ALTERNATING systems. Line, micro- 
CURRENT THEORY. wave. g roue. sal, 

Anemehg cur radio digital multiplex, 
rent theory wan 

be 
radio &telegraphy. 

coup Rhereh00 canfno 
comprehension of 9 
speech. music. radio. Chuter 
or Television. roue IM gSeMe¢ry im - 

pan l audio 
cvcunry 

E MICROPROCESS- 
ING SYSTEM 5 CtR- 
CUITS. $7.50. A truly 
comprehensive guide 
to all 01 the elements of 
a meroprocessag 
system. 

IIB 

ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 83, Massapequa Park, NY 11762 

Number of books ordered Name 

Total Price of Books $ 
Address 

Sales Tax (NY State Residents) 

Shipping (75e 1st two books, 300 ea additional) City State 71P 

TOTAL ENCLOSED $ Prices good until July 31, 1983 
J 
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SPARTANElectronics Inc 

rx\--`-14 
(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 

CTC9R Philips Remote 
Cable Converter 

Micro computer technology Guano controlled 
ICs lock in picture & prevent drift 60 channel 
selections Programmable time on & off 24 
hour LEO digital clock Favonte channel mem- 

139. 5 
on/ & recall plus scan Wireless hand held 
-Infra-red' transmitter system Automatic line 
tune Adaptable to any brand televrion One 

year warranty service 

CABLE TV ACCESSORIES 
2 set couper ...... ............ .... 2.95 

4 set Coupler ........ .............. ...... ........4.50 
F Connectors .......... ....... ... ........... 25 
Matching transformer. _ ................................._...... _............_............... 99 
TVGame Switch ..........................................._._......._......................3.95 
VHF -UHF AMP-26DB ......... ............ ....29.95 

2 -WAY SWITCH for 
modems, printers, 

& computers 
000 000 (RS232) '( .a 

$119.95 

SGL WABER $35.95 
Protect your DG115P ' 

computer and 
DG115S electronic equipment (6 Outlet) 

from voltage spikes $45.95 

SCOTCH DISKETTES 
-- 51/4 SSDD Sott Box 10 $29.95 

51/4 DSDD Sott Box 10 $39.95 

REFURBISHED 
MONITORS 
9", 12", Commercial Grade 

as low as $49.95 
1500 Feet Cordless Phone $229.95 

10 KM (6 miles) Cordless 

_ Phone for Export Use Only 

$325.00 

Portable 
Color 

hatch. 
Compact 
rugged 
and 
Adjustable 
strong 

ICPREC/S10N 
Pattern Generator 

w 
Generates 10 stable patterns Including cross- lit Pht:- 

7 i,11 dot. gated rainbow and purity _w.- 
for convenient field service use Very 

aluminum and steel case for reliability 
smelding Selects outputs on 3 channels MODEL 1210 

RE output into 75 ohm load for a 

&1 35.00 signal with any TV set NTSC compatible 

Jerrold 36 Channel 
Remote CATV 
Converter 
w/on/off Fine Tuning $94.95 
58 Channel Wireless $109.95 

40 

' 

Volume 
Discounts 
Mm. 
International 
Prices 
without 
COD 
'Addl. 
for 

499-9500 

Channel VHF to UHF 
wit ,Block Converter 

a . - + 28.95 Ea. 
.x._ ,,. 24.95 4 & up 

Deluxe Version - Features fine tuning knob, 
matching X former & 2 cables $38.95 

DeaLrrs nercortte 
Visa. MC. BAC. Amex 4°, Mdl 
C.O.D., money Ordet check 
Add tor Shipping - 

Order $25.00 to 75.00. $2.50 
shipping Addl. 76.0010 250.00 ..$4.50 

subject to change 
notice. 

251.00 l0 500,00 .. ,$6.00 

2.00 Extra 501.00 to 750.00 - $8.50 

shipping 751.00 to 1000.00 $1200 
monitors Over 1000.1111 $12.50 

(516) Mon Th Tu W F Sa 
9-8 9-6 9:30-5 
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AUYCr'1 I rJ1111u IIIUCA 
RADIO -ELECTRONICS does not assume any responsibility for errors that may appear 
in the Index below. 

Free Information Number Page 

62 Abex 104 

3 Active Electronics 123 - Advance Electronics 29, 40-43 
80 Advanced Computer Products 133 

21 Albia Electronics 31 

73 All Electronics Corp 119 

51 AMC Sales 102 

56 A.P. Products 27 

13 Arizona Electronic Surplus 126 

78 Beckman Instruments Inc 33 

67 Beta Electronics 124 

42 B&K Precision Dynascan 15 - CD Electronics Inc 115 

34 Chaney Electronics Inc 127 - CIE, Cleveland Institute of 
Electronics Inc. 34-37 

81 Communications 2 

8 Cooper Tools Cover II 
88 Components Express Inc. 123 

68 Computer Products Peripherals 128 

64 CRT Factory (Lakeside) 104 
12 Diamondback Electronics 127 

39 Digi-Key Corp 130, 131 

87 Digitron Electronic 118 

53 Direct Video Sales 103 

99 Dokay Computer Products Inc 125 

45 Electronic Rainbow 97 

6 Electronic Specialists 132 - Electronic Technology 
Today Inc 90, 139 

31 Enterprise Development Corp 94 
50 Etco Electronics 132 

10 Etronix 99 

40 Firestick Antenna Co 44 - Fordham Radio 49, 50 
76 Formula International Inc. 122 - Gilco International Inc 118 

60 Gillaspie Associates Inc 38 

26 Global Specialties Corp 47 

28 Goldsmith 108 - Grantham College of Engineering 103 - Graymark 126 

75 Hal-tronix 127 

16 Heath Company 11 

44 Hickok Electrical Instrument Co 102 - I.C. Master 105 - IEU, Inc. 128 - ICS Computer Training 110 
94 Illinois Audio 39 

20 Jameco Electronics 120, 121 

54 Jan Crystals 103 

29 Javanco 118 
41 JDR Microdevices Inc 134-137 
46 Kalgo Electronics Co. Inc. 90 
83 KCS Electronics Corp 132 
33 Leading Edge Products Cover IV 
35 MCM Electronics 128 

65 Mean Electronics 104 - Memotech Corporation 9 

66 MFJ Enterprises Inc. 116 - Monarchy Engineering Inc 127 - Mountain West 115 

24 Mouser Electronics 128 - Netronics R D Ltd 99 
90 Network Sales, Inc 123 - New Horizons 93, 95 - Newtone Electronics 94 - NRI Schools 16-19 
61 OEM Distributing 104 

37 OK Industries Inc. 45 

59 Omnitron Electronics 32 

52 Pais Electronics Inc 102 

9 Panavise 44 - Philips ECG 89 

22 Philmetrics 100 - Plymouth Electronics Co 99 

3 Pomona Electronics Cover III 
72 Priority One Electronics 101 

43 Professional Video Inc 132 

36 Protecto Enterprises 13 

48 Quest Electronics 138 - Radio -Electronics Bookstore ....100, 104 

86 Radio Shack 117 

79 Ramsey Electronics Inc. 129 

17 RCA 22 

27 R.F. Electronics 126 

32 Sams Books 48 - Scientific Systems 138 

25 SCR Electronics Center 116 

55 SEIInc. 115 

70,71 Sencore 1 

- Simple Simon Electronic Kits ín.....91 
82 Sintec Co. 24 
69 Solder Craft (Multicore) 127 

23 Solid State Sales 116 
59 Space Age 90 
47 Spartan Electronics Inc 140 
58 Symmetric Sound Systems 104 
38 Taft Electronics 46 
74 Tektronix 7 

Texas Instruments 28 
Timex/Sinclair User Mag 23 

30 Tinker Tron 108 

4, 5 Triplett 20 
49 Triton Marketing Group 30 
63 Ungar 104 

14 Vaco 25 

15 Video Engineering Supply 108 

19 Wahl Clipper 39 

95 Wersi 110 
7 William B Allen Supply 26 

Zenith 5 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state 

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

BOULDER, COLO. 80322 

zip code 
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THE POMONA PROMISE 
We provide the design engineer with the best 

Dip Clip* made in this country. 
Or anywhere. 

The best. 
Yes, we know that's a big 

statement, the kind that puts your 
reputation on the line. 

But that's okay with ús be- 
cause it's what we've been saying 
ever since we started in business 
back in 1951. So it's only natural 
that when we began producing 
test clips for dual in -line integrated 
circuit packages we would prom- 
ise design engineers only one kind 
of performance. The best. 

Well, we've been making the 
Dip Clip for quite a while now, and 
the professionals in the electronics 
industry who have used our .prod- 

ucts will tell you plainly and sim- 
ply that we kept our promise. 

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. 
TWX 910-581-3822. Write to us at 
ITT Pomona Electronics, a Divi - 

CIRCLE 18 ON FREE INFORMATION CARD 

sion of International Telephone 
and Telegraph Corporation, 1500 
E. Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGUIM S.A./N.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. 
'Dip Clip is a trademark for a Pomona Electronics test clip. 

ITT Pomona Electronics 

4,-_--__ www.americanradiohistory.com
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BUY A BANANA. 
SAVE A BUNCH. 
MORE TO COME. 

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 

Call. toll -free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 

CIRCLE 33 ON FREE INFORMATION CARD 
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