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Announcing a 
major breakthrough in $250 

frequency counters. 

A $149` price. 
Keep the change! Our MAX - 100 
Is remarkable, even compared to 
$250 digital frequency counters. 
With its turn -on- and -read operating 
simplicity Direct 8 -digit readings. 
Big, bright, display. And under -20 
Hz to over -100 MHz range (past 500 
MHz with optional prescaler) 

It has all the features you'd take 
for granted, even at $250. Like high 
sensitivity, accuracy and stability. 
Lead -zero blanking Plus visual in- 
dications of overflow and low bat- 
tery. (The flashing low- voltage in- 
dication also prolongs the counter's 

useful battery life!) 
MAX -100 is comfortable any- 

where, monitoring nearby RF trans- 
mitters with its built -in mini -whip 
antenna. Or any other CW. AM, or 
FM signal via clip -lead cable or ac- 
cessory low -loss tap -off cable. Pow- 
ered by your choice of alkaline cells 
or rechargeable nicads with battery 
eliminator /chargers that operate 
from car cigarette lighter. 110 or 220 
VAC mains. 

CSC's incredible MAX -100 
solves all your problems but one 
what to do with the $101 change. . . 

Smarter tools for testing and design. 
CONTINENTAL SPECIALTIES CORPORATION 

70 Fulton ten Ne. raven CT 06509 (203) 624 3103 TWX 710 465 1227 
OTHER OFFICES San Fgnuato (415) 421 U72 TWX 910 -372.7992 

Europe CSC UK LTD Phone SathreWalaM 0799.21692 TLX 117177 
Canada LM FOUR. Ltd OnUro 

Call toll -free for details 
1- 8ÁM00 - - 
8:30- 5:00PM 

243 
Eastern Time 

6077 
'Suggested U S resale Available at selected local grstl butors Prices specifications subiect to change without notice OCopyright 1979 Continental Specialties Corporation 
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You're standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as if you're listening to beautiful 
stereo music in front of a powerful home stereo 
system 

But there's no radio in sight and nobody else 
hears what you do. Its an unbelievable 
experience that will send chills through your 
body when you first hear it 

AROUND YOU 
And nobody will know you're listening to a 

stereo. The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn over clothes. 

The Bone Fone is actually an AM /FM stereo 
multiplex radio with its speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 

INNER EAR BONES 
The sound will also resonate through your 

bones all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations of 
a powerful stereo system or sitting in the first 
row listening to a symphony orchestra -it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere not lust in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle. jog 
and even do headstands the Bone Fone 
stays on no matter what the activity The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear 

SKI INVENTION 
The Bone Fone was invented by an 

engineer who liked to ski. Every time he took a 
long lift ride. he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands free and listen to stereo music 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 

STEREO BREAKTHROUGH 

Bone 
Fone. 

A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 

The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine . 

and stereo separation. but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
stereo system. 

AWARDED PATENT 
The inventor took his invention to a friend 

who also tried it on His friend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent for his 
idea and brought it to JS&A We took the idea 
and our engineers produced a very sensitive 
yet powerful AM /FM multiplex radio called the 
Bone Fone. 

The entire battery- powered system is self - 
contained and uses four integrated circuits 
and two ceramic filters for high station select - 
ivity. The Bone Fone weighs only 15 ounces. 
so when worn over your shoulders, the weight 
is not even a factor. 

BUILT TO TAKE IT 
The Bone Fone was built to take abuse. The 

large 70 millimeter speakers are protected in 
flexible water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 

sleeve made of Lycra Spandex the same 
material used to make expensive swim suits. 
so it's easily washable. You simply remove the 
sleeve, dip it in soapy water, rinse and let the 
sleeve dry. It's lust that easy. The enure 
system is also protected against damage from 
moisture and sweat making it ideal for jogging 
or bicycling. 

The sleeve comes in brilliant Bone Fone 
blue - a color designed especially for the 
system. An optional set of four sleeves in 

orange. red, green and black is also available 
for 510. You can design your own sleeve using 
the pattern supplied free with the optional kit. 

YOUR OWN SPACE 
Several people could be in a car, each tuned 

to his own program or bring the Bone Fone to a 

ball game for the play by play. Cyclists. 

joggers, roller skaters, sports fans, golfers. 
housewives, executives - everybody can find 
a use for the Bone Fone. It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try it out? Use it 

outdoors, while you drive. at ball games or 
while you golf. jog or walk the dog. But most 
important - compare the Bone Fone with your 
expensive home stereo system Only then will 
you fully appreciate the major breakthrough 
this product represents. 

GET ONE SOON 
To order your Bone Fone. simply send your 

check or money order for $69.95 plus 52.50 
postage and handling to the address shown 
below. (Illinois residents add 5 °a sales tax.) 
Credit card buyers may call our toll -free 
number below. Add 510 if you wish to also 
receive the accessory pack of four additional 
sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries. instruc- 
tions, and 90-day limited warranty including 
our prompt service -by -mail address. 

When you receive your unit, use it for two 
weeks. Take it with you to work, or wear it in 
your car. Take walks with it. ride your bicycle or 
roller skate with it Let your friends try it Out If 

after our two -week free trial. you do not feel 
that the Bone Fone is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund. including your 
$2.50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space -age audio product of the year 

Discover the freedom. enjoyment. and 
quality of the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
obligation. today - Pend.ng FCC approval. 

PRODUCTS 
THAT 

THINK 
Dept. R E One JS8A Plaza 

Northbrook, Ill. 60062 (312) 564 -7000 
CaII TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 

©JS&A Group. Inc .1979 

STEREO BREAKTHROUGH

Bone
Fone,.
A new concept in sound technology
may revolutionize the way we
listen to stereo music.

The Bone Fane surrounds your entire body
with a sound almost impossible to imagine.

You're standing in an open field. Suddenly
there 's music from all directions. Your bones
resonate as if you're listening to beautiful
ste reo music in front of a powerful home stereo
system .

But there's no radio in sight and nobody else
hears what you do. It's an unbelievable
experience that will send chills through your
body when you first hear it.

AROUND YOU
And nobody will know you're listening to a

stereo. The entire sound system is actually
draped around you like a scarf and can be
hidden under a jacket or worn over clothes.

The Bone Fone is actually an AM/FM stereo
multiplex radio with its speakers located near
your ears. When you tune in a stereo station,
you get the same stereo separation you'd
expect from earphones but without the bulk
and inconvenience. And you also get some­
thing you won't expect.

INNER EAR BONES
The sound will also resonate through your

bones-all the way to the sensitive bones of
your inner ear. It's like feeling the vibrations of
a powerfu l stereo system or sitting in the first
row listening to a sympho ny orchestra-it's
breathtaking.

Now you can listen to beautiful stereo music
everywhere-not just in your living room.
Imagine walking your dog to beautifu l stereo
mus ic or roller skating to a strong disco beat.

You can ride a bicycle or motorcycle, jog
and even do headstands-the Bone Fone
stays on no matter what the activity. The Bone
Fone stereo brings beautifu l music and con­
ven ience to every indoor and outdoor activity
without disturbing those around you and with­
out anything cover ing your ear.

SKI INVENTION
The Bone Fone was invented by an

eng ineer who liked to ski. Every time he took a
long lift ride, he noticed other skiers carrying
transistor radios and cassette players and
wondered if there was a better way to keep
your hands free and listen to stereo music.

So he invented the Bone Fone stereo. When
he put it around his neck, he couldn't believe
his ears. He was not only hearing the music

and stereo separation, but the sound was
resona ting through his bones giving him the
sensation of standing in front of a powerful
stereo system.

AWARDED PATENT
The inventor took his invent ion to a friend

who also tried it on. His friend couldn't believe
what he heard and at first thought someone
was playing a trick on him.

The inventor was awarded a patent for his
idea and brought it to JS&A. We took the idea
and our engineers produced a very sensitive
yet powerful AM/FM multiplex radio called the
Bone Fone.

The entire battery-powered system is self­
contained and uses four integrated circuits
and two ceramic filters for high station select­
ivity. The Bone Fone weighs only 15 ounces,
so when worn over your shoulders, the weight
is not even a factor.

BUILT TO TAKE IT
The Bone Fone was built to take abuse. The

large 70 millimeter speakers are protected in
flexib le water and crush resistant cases. The
case that houses the radio itself is made of
rugged ABS plastic with a specia l reinforce­
ment system . We knew that the Bone Fone
stereo may take a great deal of abuse so we
des igned it with the quality needed to with­
stand the worst treatment.

The Bone Fone stereo is covered with a
sleeve made of Lycra Spandex-the same
material used to make expens ive swim suits,
so it's easily washable. You simply remove the
sleeve, dip it in soapy water , rinse and let the
sleeve dry. It's just that easy. The entire
system is also protected against damage from
moisture and sweat making it ideal for jogging
or bicyc ling.

The sleeve comes in brilliant Bone Fone
blue-a color designed especially for the
system . An optional set of four sleeves in
orange, red, green and black is also available
for $1O. You can design your own sleeve using
the pattern supplied free with the optional kit.

YOUR OWN SPACE
Severa l people could be in a car, each tuned

to his own program or bring the Bone Fone to a
ball game for the play by play. Cyclists ,

joggers, roller skaters, sports fans, golfers,
housewives, executives -everybody can find
a use for the Bone Fone. It's the perfect gift.

Why not order one on our free trial program
and let your entire family try it out? Use it
outdoors, while you drive, at ball games or
whi le you golf, jog or walk the dog. But most
important-compare the Bone Fone with your
expensive home stereo system. Only then will
you fully appreciate the major breakthrough
this product represents .

GET ONE SOON
To order your Bone Fone, simply send your

check or money order for $69.95 plus $2.50
postage and handling to the address shown
below. (Illinois residents add 5% sales tax.)
Cred it card buyers may call our toll-free
number below. Add $10 if you wish to also
receive the aocessory pack of four additional
sleeves .

We'll send you the entire Bone Fone stereo
comp lete with four AA cell batteries, instruc­
tions, and 90-day limited warranty including
our prompt service-by-mail address .

When you receive your unit, use it for two
weeks . Take it with you to work, or wear it in
your car. Takewalks with it, ride your bicycle or
roller skate with it. Let your friends try It out. If
after our two-week free trial, you do not feel
that the Bone Fone is the incredible stereo
experience we've described, return it for a
prompt and courteous refund, including your
$2.50 postage and handling . You can't lose
and you'll be the first to discover the greatest
new space-age audio product of the year.

Discover the freedom , enjoyment, and
quality of the first major breakthrough in
portable entertainment since the transistor
radio. Order a Bone Fone stereo at no
obligation, today. "Pending FCC approval.

~
PRODUCTS
THATo ® THIN~

Dept. RE One JS&A Plaza
Northbrook, III.60062 (312) 564-7000

Call TOLL-FREE 800323-6400
In Illinois Call (312) 564-7000

© JS&A Group, Inc.,1979
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HICKOK LM SERIES MULTIMETERS 
OBSOLETE YOUR TRUSTY OLD YOM! 
Here are the truly ,r,l;xpensive, no nonsense, high 
performance DVOM's you've been looking for! Com- 
pact. Lightweight. Easy to read, indoors or out. 
Accurate. Precise. Reliable. Rugged. Safe. 
Self-contained. Easy to hold and operate with the 
same hand. 

A complete line of inexpensive accessories is 
available to extend other capabilities far beyond 
those of a comparably priced VOM. 

All the super -durable, high quality professional 
meter you need for service and maintenance work at 
an analog price. So why pay as much for analog 
inaccuracy...or more for digital frills? 

Write today for complete details or contact your 
local Hickok distributor. Better yet, call us toll free, 
outside Ohio, at 800-321-4664. 

LX303 -814.95 

11304 - $+89.95 

Automatic polarity, zero and overrange 
indication 
Easy -to -read ' /z" high L C D display 
'/s year battery life in typical use 
12 oz. including 9V battery 
Withstands 4 ft. drop without loss 
of accuracy 
Automatic decimal point, built in low 
battery indicator, diode and transistor 
testing capability (LX304 only) 

Carry it in your pocket, brief case or tool 
box and enjoy on -the -spot accuracy when- 
ever and wherever you need it. 
No need to worry about damage. It's built 
to take it...so you can take it with you 
wherever you go. 

CIRCLE 59 ON FREE INFORMATION CARO 

THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupont Avenue Cleveland. Ohio 44108 
(216) 541 -8060 TWX 810- 421 -8286 CIRCLE 58 ON FREE INFORMATION CARD

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue . Cleveland. Ohio 44108
1216J 541-8060 TWX: 810-421-8286
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Radio - Electronics. 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
Electronics publishers since 1908 FEBRUARY 1980 Vol. 51 No. 2 

BUILD 43 AUDIO POWER LEVEL METER 
Hook it up to your hi -fi and protect your amplifier and 
speakers against power overload. Joseph Gorin 

47 SATELLITE TV EARTH STATION 
Build your own backyard installation for under $1000. 
Bob Cooper 

56 VERSATILE SWITCHING REGULATOR 
This circuit can be programmed for step up. step down, 
positive, negative, voltage and current regulation. 
Robert Frostholm 

61 NOT JUST ANOTHER DIGITAL CLOCK 
5.4-inch high single -digit LED readout makes this clock 
unique. John D. Warobiew 

TECHNOLOGY 4 LOOKING AHEAD 
Tomorrow's news today. David Lachenbruch 

53 HOUSEHOLD ANDROID 
Hints on how to design your own. 
Martin Bradley Weinstein 

STEREO 66 UNDERSTANDING TURNTABLE SPECIFICATIONS 
A look at the factors that affect how your records wear 
and play. Len Feldman 

69 R.E.A.L. SOUND TESTS TECHNICS CASSETTE DECK 
Technics model RS -M7 rates Very Good 

VIDEO 71 JACK DARR'S SERVICE CLINIC 
Automatic brightness limiters Jack Darr 

72 SERVICE QUESTIONS AND ANSWERS 
R -E's Service Editor solves technicians' problems, 

EQUIPMENT 
REPORTS 

26 Speakerlab Model 2.5 Speaker System 

32 Simpson Model 380 Microwave Leakage Tester 

34 SF Model STD -36 Radio Operating Desk 

36 Panasonic Model RF4900 10 -Band Receiver 

DEPARTMENTS 106 Advertising Index 

16 Advertising Sales Offices 
16 Editorial 

107 Free -Information Card 

22 Letters 
85 Market Center 
84 New Products 

6 What's News 

ON THE COVER 
The LED bar -graph audio pow- 
er level meter shown is not a 

wattmeter, but a level indicator 
that is calibrated to your ampli- 
fier's clipping level. Use the de- 
vice to protect your amplifier 
and speakers from power over- 
loads. Shown in contrast to the 
LED bar -graph display is an 
analog power level meter. Get 
started building your own LED 
bar -graph power level meter to- 
day. Construction details start 
on page 43. 

ANNUAL INDEX 
JANUARY -DECEMBER 

1979 

To present the maximum num- 
ber of articles to our readers. we 
have not published the Annual 
Index as part of this issue. A 4- 
page brochure containing this in- 
dex is available for those who 
need one. To get your free copy, 
send a stamped sell- addressed 
envelope (legal size) to: 

Radio -Electronics 
Annual Index 
45 East 17th Street 
New York, NY 10003 

Any requests postmarked on or 
before April 30 are free. After that 
date there is a 50c fee. Questions 
and comments about anything 
other than the Index that are 
included with your request cannot 
be handled. Send them separate- 
ly to our Editorial Offices. 

Rada -Electronics. (188N 0033 -7852) Pubbshed monthly 
by Gernsback Publications. Inc , 200 Park Avenue South. 
New York, NY 10003 Phone 212 -777 -64100. Controlled 
Circulation Postage Paid at Concord. NH On-yw sub- 
scription rate. U S A and U S pouess+ons. S13 -00, Can- 
ada. S16 00 Other countries. S18 00 Single copies S1 25 
T 1980 by Gernsback Publications, Inc All rights 
reserved Printed in U S A 

Subscription Service: Mad all subscription orders. 
Charges, correspondence and Postmaster Notices of 
undelivered copies (Form 35791 to Radio -Electronics 
Subscription Service. Box 2520. Boulder. CO 80322 

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

As service to readers, Radio -Electronic publish. available plans or information rIaling 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 -Electronic disclaims any responsibility for the sale and proper 
functioning of reader -built projects based upon or from plans or information published in this magann 
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Seeing & hearing: Medical electronics is growing at an 
accelerated pace. thanks to microprocessors and super - 
miniaturization. Two of the newest products are designed 
as aids to the blind and deaf: (1) IBM plans to offer a talking 
typewriter this year (1980). Equipped with a voice- synthesis 
device. the typewriter pronounces the words as they're 
typed into a magnetic memory. The material can be cor- 
rected before it's transferred to paper. IBM says the system 
has an unlimited vocabulary and will help blind typists pro- 
duce "error -free copy." Prices of the typewriters will range 
from $4,900 to $7,400, the speech- synthesis unit an addi- 
tional $5,300. (2) Working with funds from NASA and Veter- 
ans Administration, the Research Triangle Institute in North 
Carolina is developing a microprocessor -based system to 
help the deaf lip -read. A trained lipreader can properly 
identify only about 25% of syllables, but NASA claims the 
Autocuercould increase comprehension to about 90 %. The 
Autocuer uses an LED display to project representations of 
sounds as nine simple patterns in the viewer's field of 
vision, each pattern corresponding to a different sound. 
The goal is to build the LSI circuitry into a pair of eye- 
glasses. using the lenses to project the LED symbols into 
the wearer's field of vision, where they can be seen along- 
side the speaker's lips. 

Voice- activated: While many American semiconductor 
manufacturers are preoccupied with speech synthesis, the 
Japanese are intrigued by what could be considered the 
opposite -voice activation. At the Japan Electronics Show. 
Sanyo showed a whole roomful of appliances that respond 
to the human voice. When someone observes vocally, "it's 
warm here," an electric fan turns on automatically. "Let's 
watch TV" is the cue for the television set; "it's dark." 
activates the lights, and so on. 

Combining voice activation with speech synthesis, Toshi- 
ba has demonstrated a TV set that it says it plans to intro- 
duce in the United States this year. It can be programmed 
to accept verbal commands from 2 different people, can be 
ordered to turn on, change channels, and so forth. The TV 
set has a two -word vocabulary. When a command is 
accepted, a female voice replies "O.K." When it can't per- 
form as ordered, it requests "repeat." 

Video programming: With home videocassette- recorder 
ownership now past the million mark, there's an attractive 
new market for pre -recorded cassette programming, prin- 
cipally feature films. Almost every major movie maker is 
distributing some titles on videocassettes, and most - 
including Paramount. Allied Artists, Columbia and Warner 
Brothers -are handling their own distribution. Fotomat is 
now renting videocassette movies through its more than 
3,700 retail outlets. A research company. Esselte Video, 
estimates that 80 different program sources are now offer- 
ing a total of 3,500 different programs. Two major video 
clubs - patterned after the Book -of- the -Month Club -have 
become established nationwide: Time -Life Video and VidA- 
merica. The actual size of the home video software market 
is something of a mystery. and there are estimates that it 
could go as high as 2 to 3 million cassettes in 1980. The 
difficulty of estimating is compounded by the uncounted 
number of bootleg cassettes now on the market. 

Pirate cassettes pose a sticky problem because of the 
ease with which magnetic tape may be duplicated and the 
big money involved. One source estimates that 50% of the 
bootlegged titles are copied from cable TV. and many of 
them show up in the Middle East as well as on the U.S. 
market. There are reports of a pirate who is making 
$4,000,000 a year on bootlegged cassettes. At one point. 
he paid $500 for a copy of "The Deerhunter" on '. -inch 
tape and sold 530.000 worth of ' -inch duplicates in Saudi 
Arabia in four months. The FBI has conducted many raids 
on allegedly illegal duplicators, but so far has only 
scratched the surface. 

Most legitimate pre -recorded cassettes are encoded to 
prevent casual copying. This generally involves changing 
the frequency and amplitude of the vertical sync pulse dur- 
ing the vertical interval. Although this makes copying diffi- 
cult for non -technical amateurs, the system is easily 
defeated by the professional bootlegger. These encoding 
systems have become controversial, since they can throw 
some home TV sets out of sync -and many videotape pro- 
gram suppliers will exchange encoded tapes for non - 
encoded ones when there are customer complaints. 

How many screens? Another Toshiba marvel, scheduled 
for introduction this year, is a 25 -inch color TV which can 
display four 10 -inch color pictures on its screen simulta- 
neously. It has a built -in frame- grabber to freeze any pic- 
ture on remote -control command. Two -picture sets were 
introduced in Europe in 1977 by many manufacturers with- 
out great success - they're all off the market now. Sharp is 
currently selling a color set that can superimpose a small 
monochrome picture from another channel in the corner of 
the screen. Sampo has a set with one big color screen and 
two small black- and -white ones. If people really do want to 
watch two or more pictures at once, the next step could be 
the application of the same principle to audio. How about a 

hi -fi that lets you listen to two musical selections at the 
same time -one with each ear? 

Projection TV multiples: Although total sales of projec- 
tion TV sets last year probably were equal to only two or 
three days' production of direct -view sets. the giant screen 
seems to be a growing part of the business. With the 
exception of RCA (as of press time), every major American 
and Japanese TV set maker was offering or preparing to 
offer projection sets -in addition to specialist companies 
such as Advent, Kloss Video. Projection Systems Inc. and 
Muntz. Quality is improving rapidly, thanks largely to 
improvements in optics, and prices appear to be poised for 
a decline. Both of these developments probably have been 
influenced most by the recent introduction of a plastic lens 
with a speed of F1, which is beginning to rival the quality of 
glass lenses at a lower price. 

Despite the relatively low sales of projection sets and 
their rather grandiose space requirements, the life -sized 
screen has captured the public imagination, and it's proba- 
ble that no other product in history has ever gotten so 
much publicity per dollar of sales. 

DAVE LACHENBRUCH 
CONTRIBUTING EDITOR 
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Seeing & hearing: Medical electronics is growing at an
accelerated pace, thanks to microprocessors and super­
miniaturization. Two of the newest products are designed
as aids to the blind and deaf: (1) IBM plans to offer a talking
typewriter this year (1980). Equipped with a voice-synthesis
device, the typewriter pronounces the words as they're
typed into a magnetic memory. The material can be cor­
rected before it's transferred to paper. IBM says the system
has an unlimited vocabulary and will help blind typ ists pro­
duce " err or-free copy." Prices of the typewriters will range
from $4 ,900 to $7,400, the speech-synthesis unit an addi­
tional $5 ,300. (2) Working with funds from NASA and Veter­
ans Administration, the Research Triangle Institute in North
Carolina is developing a microprocessor-based system to
help the deaf lip-read. A trained lipreader can properly
identify only about 25% of syllables, but NASA claims the
Autocuercould increase comprehension to about 90%. The
Autocuer uses an LED display to project representations of
sounds as nine simple patterns in the viewer's field of
vision, each pattern corresponding to a different sound.
The goal is to build the LSI circuitry into a pair of eye­
glasses, using the lenses to project the LED symbols into
the wearer's fie ld of vision, where they can be seen along­
side the speaker's lips.

Voice-activated: While many American semiconductor
manufacturers are preoccupied with speech synthesis, the
Japanese are intrigued by what could be considered the
opposite-voice activation. At the Japan Electronics Show,
Sanyo showed a whole roomful of appliances that respond
to the human voice. When someone observes vocally, "it's
warm here," an electric fan turns on automatically. " Let' s
watch TV" is the cue for the television set; " it' s dark,"
activates the lights, and so on .

Combining voice activation with speech synthesis, Toshi­
ba has demonstrated a TV set that it says it plans to intro­
duce in the United States this year. It can be programmed
to accept verbal commands from 2 different people, can be
ordered to turn on, change channels, and so forth . The TV
set has a two-word vocabulary. When a command is
accepted, a female voice replies "O.K." When it can't per­
form as ordered, it requests "repeat."

Video programming: With home videocassette-recorder
ownership now past the million mark, there's an attractive
new market for pre-recorded cassette programming, prin­
cipally feature films. Almost every major movie maker is
distributing some titles on videocassettes, and most­
including Paramount, Allied Artists, Columbia and Warner
Bro thers-are handling their own distribution. Fotomat is
now renting videocassette movies through its more than
3,700 retail outlets. A research company, Esselte Video,
esti mates that 80 different program sou rces are now offer­
ing a total of 3,500 different programs. Two major video
clubs-patterned after the Book-of-the-Month Club-have
become established nat ionwide: Time-Life Video and VidA­
merica. The actual size of the home video software market
is something of a mystery, and there are estimates that it
could go as high as 2 to 3 million cassettes in 1980. The
diff iculty of estimating is compounded by the uncounted
number of bootleg cassettes now on the market.

Pirate cassettes pose a sticky problem because of the
ease with which magnetic tape may be duplicated and the
big money involved. One source estimates tha t 50% of the
bootlegged titles are copied from cable TV, and many of
them show up in the Middle East as well as on the U.S.
market. There are reports of a pirate who is making
$4 ,000 ,000 a year on bootlegged cassettes. At one po int,
he paid $500 for a copy of "The Deerhunter" on 'I.- inch
tape and sold $30,000 worth of 'I2- inch duplicates in Saudi
Arabia in four months. The FBI has conducted many raids
on allegedly illegal duplicators, but so far has only
scratched the surface.

Most legitimate pre-recorded cassettes are encoded to
prevent casual copying. This generally involves changing
the frequency and amplitude of the vertical sync pulse dur­
ing the vertical interval. Although this makes copying diffi­
cult for non-technical amateurs, the system is easily
defeated by the professional bootlegger. These encoding
systems have become controversial, since they can throw
some home TV sets out of sync-and many videotape pro­
gram suppliers will exchange encoded tapes for non­
encoded ones when there are customer complaints.

How many screens? Another Toshiba marvel, scheduled
for introduction this year , is a 25-inch color TV which can
display four 10-inch color pictures on its screen simulta­
neously. It has a built-in frame-grabber to freeze any pic­
ture on remote-control command. Two-picture sets were
introduced in Europe in 1977 by many manufacturers with­
out great success-they're all off the market now. Sharp is
currently selling a color set that can superimpose a small
monochrome picture from another channel in the corner of
the screen. Sampo has a set with one big color screen and
two small black-and-white ones. If people really do want to
watch two or more pictures at once, the next step could be
the application of the same principle to audio. How about a
hi-fi that lets you listen to two musical selections at the
same time-one with each ear?

Projection TV multiples: Although total sales of projec­
tion TV sets last year probably were equal to only two or
three days' production of direct-view sets, the giant screen
seems to be a growing part of the business. With the
exception of RCA (as of press time), every major American
and Japanese TV set maker was offering or preparing to
offer projection sets-in add ition to specialist companies
such as Advent, Kloss Video, Projection Systems Inc. and
Muntz. Quality is improving rapidly, thanks largely to
improvements in optics, and prices appear to be poised for
a decline. Both of these developments probably have been
influenced most by the recent introduction of a plastic lens
with a speed of F1, which is beginning to riva l the quality of
glass lenses at a lower pr ice.

Despite the relatively low sales of projection sets and
their rather grandiose space requirements, the life-sized
screen has captured the public imagination, and it's proba­
ble that no other product in history has ever gotten so
much publicity per dollar of sales.

DAVE LACHENBRUCH
CONTRIBUTING EDITOR
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Dial precise 
tip temps 

with new Weller electronic -controlled, 
variable temperature soldering stations. 
Now you can precisely dial -in any soldering tip 
temperature you want from 350°F to 850 °F. and 
lock the setting. with new Weller Models EC1000 and 
EC2000 Variable Temperature, Electronically 
Controlled Stations. No tip changing to change 
temperatures 

Temperature setting and tip temperature are 
displayed on a three -digit LED readout (Model 
EC2000) with a resolution and setability of -±1°F. 
An exclusive Weller feature' 

Dynamic response to soldering load variation is 
assured by a high precision platinum sensor- another 
Weller exclusive -that is mounted deep inside the 
solid copper iron plated tip and by full proportional 
heater control If an iron is damaged or misplaced. 
another one can be plugged into either EC power 
unit without recalibrating temperature settings Still 
another Weller exclusive. 

Power units are calibrated to within -±10°F 
Temperature control is maintained over line voltage 
variations of -1:10% and ambient temperature range 
of 60 °F to 110 °F. 

Thyristor power control with zero voltage thyristor 

In stock at leading electronic distributors nationwide. 
In-plant, on- the -job demonstrations can be arranged. 

drive insures that there will be no high voltage spikes 
or magnetic fields on the soldering tool tip. In 
addition the power unit is isolated from the A.C. line 
by a transformer so that only 24 V.A.0 isolated 
voltage drives the heating element. and the tool tip is 
grounded through the power unit three -wire line cord 
These features combine with the calibrated 
temperature control to provide ultimate safety for 
sensitive. costly electronic circuit hand soldering. 

Zero crossing control of heater current eliminates 
RFI /EMI and accurate time proportioning reduces tip 
temperature hysteresis 

Power unit is furnished with extra large sponge. 
iron holder. tip holding tray, solder drip shield, 
circuit breaker and lighted on -off switch Soldering 
tool has high temperature plastic handle and heat 
shield, burn -resistant silicone rubber cord. and 
locking plug that mates with power unit receptacle 
Unit is U.L listed 

Stations are normally supplied with ETA 1/16" 
screwdriver tip Eight other iron plated tips from 
1/32" to 3/16" diameter are optional accessories 

rcoop,p 
Elec ronics Division t ta 

eOKEMCNEï:- í'.' :1.PO ..._. At ¡c XCEUTE* 
PO BOX 726 APEX NORTH CAROLINA 27502 915362 -75I+ 
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Dial precise
tip temps

with newWellerelectronic-controlled,
variable temperature soldering stations.
Now you can precisely dial-in any, solde ring t ip
temperatu re you want from 350 F to 8 50° F, and
lock the setting, with new We ller Models EC1000 and
EC2000 Variable Temperatur e, Electronica lly
Cont rolled Stati ons. No tip changing to change
temperatu res .

Temperature setting and tip temperature are
displayed on a th ree-digit LED readout (Model
EC2000) with a resolut ion and setabi lity of ± 1° F_
An exclusive Weller feature!

Dynamic response to soldering load var iation is
assured by a hig h precision platinum sensor-another
Weller exclusive-that is mounted deep inside the
solid copper iron plated t ip and by full proport ional
heat er control. If an iron is damaged or misplaced,
another one can be plugged into either EC power
unit without reca librating te mperature sett ings. Still
another Weller exc lusive.

Power units are calibrated to within ± 10 ° F.
Temperature control is mainta ined over line vo ltage
variations of ± 10% and ambient temperature range
of 60° F to 110° F.

Thy ristor power control with zero voltage thyristor

In stock at leading electronic distributors nationwide.
In-plant. on-the-job demonstrations can be arranged.

drive insures that th ere will be no high voltage spikes
or magn etic fields on the soldering tool tip . In
add ition the power unit is isolated from the A.C. line
by a transformer so that only 24 V.A.C . iso lated
voltage drives th e heating element, and the tool t ip is
gr ounded through the power unit three-wire line cord .
These features combine with the calibrated
temp erature control to provide ultimate safety for
sensit ive, cost ly elect ro nic circu it hand solde ring .

Zero cr ossing cont rol of heate r current eliminates
RFI/EMI and accurate tim e proportioning redu ces tip
temperature hysteresis .

Power unit is furnished with ext ra large sponge,
iron holder , tip holding tray, sold er drip shield ,
ci rc uit breaker and lighted on-off switch. Soldering
tool has high temperature plasti c handle and heat
shie ld, burn-resistant silicone rubber cord, and
locking plug that mat es with power unit receptacle.
Unit is U.L. list ed .

Stat ions are normally supplied w ith ETA 1/16"
scre w dr iver t ip . Eight other iron plated ti ps from
1/32 " to 3 /16" diameter are optional acce ssories.
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what's news 

New remote- control TV 
is commanded by voice 

Sanyo Electric has produced a prototype 
television receiver in which all the functions 
ordinarily controlled manually -or with 
various manual remote controls -can be 
effected by two -word voice commands. 
The words "television power" for example, 
turn the set on or off, and "channel 8" 
tunes it to that channel. 

With a two -word system. 16 words, in- 
cluding the numbers from 2 to 13, are suffi- 
cient. A two -word format has been found 
best to assure correct performance. Since 
the set has been designed for operation by 
two persons, 32 words are used. 

The commands have to be registered on 
the receiver's memory by the operator. to 
form a model to which the commands will 
be compared. The words are registered by 
throwing a registration switch on the panel 
and speaking the commands into a micro- 
phone on the set. The commands are then 
stored in memory by an Intel 8085 central 
processing unit. 

When a command is given- either into a 
remote control radio mike or into the 
microphone on the set, it is compared with 
the registered commands in the standard 
pattern memory, and the command most 
closely similar to that given by the input 
voice is executed. 

Voice control of devices is the most natu- 
ral and least complicated, and requires a 
minimum of effort. Sanyo believes that oth- 
er home appliances can be controlled by 
voice, and is working on such products. 

New lithium batteries 
meet wide range of needs 

A new line of high -energy lithium batter- 
ies has lust been announced by Electro- 
chem Industries of Clarence. NY. Three 
variations have been developed to meet 
specific customer needs. 

The bromine complex (BCX) cells are 
designed for lightweight, long -life portable 
power sources for the electronics, the com- 
munications. and the photographic indus- 
tries. Solid- cathode (SCX) cells find special 
application in the computer field, where 

reliable, long -life batteries are needed for 
such applications as "keep- alive" power 
supplies for CMOS and NMOS memories. 
The high- temperature (HiT) cells are de- 
signed to deliver continuous power at tem- 
peratures as high as 150 °C (302 °F). They 
serve in such applications as power 
sources in high- temperature locations for 
well -logging. 

"We expect the bulk of our business to 
be in designing primary sources to meet 
specific customer applications," says Elec- 
trochem president, Dr C. C. Liang. 

Satellites will get better, 
not necessarily bigger 

Though some persons have imagined the 
future advances in satellite communication 
to lie in the direction of "truly giant satel- 
lites" that would have to be assembled and 
maintained in space. the greatest improve- 
ment in future satellite design will be the 
attainment of longer lifetimes, Hughes Air- 
craft's Dr. Harold A Rosen told a meeting at 
the International Telecommunications 
Union's Telecon 79 in Geneva. 

Advances in ground technology will also 
be an important feature in future satellite 
improvements. The additional of several 
advanced digital processors to ground 
equipment has resulted in significant im- 
provement in the transmission of voice. 
data and video signals by satellite. he 
reported. A system that compresses band- 
widths to about one -tenth, which increases 
satellite capacity and consequently re- 
duces charges. has been developed. This 
makes a substantial increase in video con - 
ferencing via satellite probable. 

The ultimate satellite size will be one that 
can be launched in one piece and that will 
reach the end of its normal life unattended, 
Dr. Rosen believes. 

Microprocessor developer to 
receive Ballantine Medal 

The Stuart Ballantine Medal, one of the 
nation's most important awards for scien- 
tific and technical achievement, was 
awarded last October to Marcian E. (Ted) 
Hoff, of Intel Corp., Santa Clara, CA., for 

NEW LITHIUM BATTERIES, a sampling of custom and off- the -shell types . 

his development of the microprocessor 
The medal Is awarded annually by the 
Franklin Institute of Philadelphia, and in the 
past has been bestowed on such persons 
as John Bardeen. co- inventor of the tran- 
sistor. and Claude Shannon, developer of 
information theory. 

DR. MARCIAN E. HOFF 

Dr. Hoff. in addition to his work on digital 
microprocessors, contributed to the devel- 
opment of the first high -density computer 
memory devices, and was also responsible 
for the development of the first analog 
microprocessor. 

Install -your -own telephones bring 
trouble to Ma Bell 

Since it has become possible for tele- 
phone customers to buy their own phones 
on the open market. the phone company 
has been troubled with an increasing num- 
ber of illegally -owned phones. A recent 
study showed that over half the phones 
sold at retail are used without phone com- 
pany knowledge. 

To add to the problem, many telephone 
owners are using phones they obtained ille- 
gally. Most phones picked up at flea mar- 
kets, for example. are suspected to be 
"hot." The study states: "29.9 percent of 
the owners of Western Electric phones are 
using stolen merchandise. 

Phone owners may buy decorative 
phones to replace their present ones. may 
wish to add extensions, or get extra phones 
for extension lines already installed. Since 
(in every state but Massachusetts) the com- 
pany makes a monthly charge for each 
subscriber -owned phone. many owners 
see no reason to report their purchases to 
the company. 

Legal or illegal, unreported phones pose 

continued on page I? 
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New remote-con trol TV
is commande d by voice

San yo Electric has produced a prototype
television rece iver in which all the functions
ordinarily controll ed manua lly -or with
various man ual rem ot e controls-can be
effected by two-word voice commands.
The wo rds " te levision power" fo r example,
turn the set on or off, and "channel 8"
tun es it to that channel.

With a two-word system, 16 words, in­
clud ing the numbers from 2 to 13, are suffi­
cient. A two-word fo rma t has been found
best to assure co rrect per for mance. Since
the set has been designed for operat ion by
two persons, 32 wor ds are used.

The commands have to be registered on
the receiver's memory by the operator, to
form a model to which the commands will
be compared. The word s are reg istered by
throwing a reg istration switch on the panel
and speaking the commands into a micro­
phone on the set. The commands are then
stored in memory by an Intel 8085 central
processing uni t.

When a command is given-either into a
remote con t rol radio mike or into the
microphone on the set, it is compared with
the registered commands in the standard
pattern mem ory, and the command most
clos ely sim ilar to that given by the input
voice is executed.

Voic e control of devices is the most natu­
ral and least complicated , and requires a
minimum of effort. Sanyo believes that oth­
er home appl iances can be controlled by
voice, and is working on such prod ucts .

New lithium batterie's
meet wide range of nee ds

A new line of high-energy llth iurn batter­
ies has just been announced by Electro­
chem Industries of Cla rence, NY. Three
variati ons have been developed to meet
specific customer needs .

The bromine complex (BCX) cells are
designed for lightw eigh t, long- life portable
power sou rce s for the electronics, the com ­
mun ications, and the photographic indus­
tr ies. Solid-cathode (SCX) cells find special
applicat ion in the computer field , where

reliable, long-life batteries are needed for
such applications as "keep-alive " power
supplies for CMOS and NMOS memor ies.
The high-temperature (HiT) cells are de­
signed to deli ver co ntinuous power at tem­
peratures as high as 150°C (302°F). They
serve in such app l icat ions as power
sources in high-temperature locati ons for
well-logg ing.

" We expect the bulk of our business to
be in des ign ing pr ima ry sour ces to meet
spec ific customer app lications," says Elec­
trochem president , Dr. C. C. Liang .

Satellites will get better,
not necessarily bigger

Though some persons have imag ined the
future advances in sate llite com munication
to lie in the direction of "truly giant satel­
lites" that would have to be assemb led and
maintained in space, the greatest improve­
ment in futu re satell ite design will be the
attainment of longer lifetimes, Hughes Air­
craft's Dr. Harold A Rosen told a meeting at
the International Te leco mmunications
Union's Telecon 79 in Geneva.

Advances in ground technology wi ll also
be an important feature in future satellite
imp rovements. The additional of several
advanced digital processors to ground
equipment has resulted in signi f icant im­
provement in the transmissio n of voice,
data and video signals by sate llite, he
reported . A syste m that comp resses band­
widths to about one-tenth, which increases
satellite capacity and consequ ently re­
duces charges, has been develop ed. This
makes a sub stantial increase in video con­
ferencing via sate llite probable.

The ult imate sate llite size will be one that
can be launched in one piece and that will
reach the end of its norma l life unatte nded,
Dr. Rosen believes.

Microprocessor developer to
receive Ballantine Medal

The Stuart Ballantine Medal, one of the
nation's most important awards for scien­
tific and technical achievement , was
awarded last October to Marcian E. (Ted)
Hoff, of Intel Corp., Santa Clara, CA. , for

his develo pm ent of the microprocessor.
The medal is awarded annually by the
Franklin Institute of Philadelphia, and in the
past has been bestowed on such persons
as John Bardeen, co-inventor of the tran­
sistor, and Claude Shannon, developer of
information theory.

DR. MARCIAN E. HOFF

Dr. Hoff, in addition to his work on dig ita l
microprocesso rs, contributed to the devel­
opment of the first high-density computer
memory dev ices, and was also responsible
for the development of the first analog
microprocessor.

Install-your-own telephones bring
trouble to Ma Bell

Since it has become poss ib le for tele­
phone customers to buy their own phones
on the open market, the phone company
has been troubled with an increasing num­
ber of illegally-owned phones. A recent
study showed that over half the phones
sold at retail are used without phone com­
pany knowledge.

To add to the problem , many telephone
owners are using phones they obtained ille­
gally. Most phones picked up at flea mar­
kets, for exampl e, are suspected to be
" hot. " The study states: " 29.9 percent of
the owners of Western Electric phones are
using stol en merchandise."

Phone owners may buy decorative
phones to replace the ir present ones , may
wish to add extensions, or get ext ra phon es
for extension lines already installed. Since
(in every state but Mas sachusetts) the com­
pany makes a monthly charge for each
subscriber-owned phon e, many owners
see no reason to report the ir purchases to
the company .

Legal or illegal , unreported pho nes pose
continued on page 12
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Facts from Fluke on low -cost DMM's 

Is this any way 
to treat a $129 multímeter? 

In the rough world of industnal 
electronics, even a precision test 
instrument can get treated like dirt. 
You need all the ruggedness and 
dependability you can get in a DMM 
for field use. 

You'll find these qualities and 
more in the Fluke line of low -cost 
DMM's. Our DMM's have been 
dropped from towers, stepped on, and 
run over by construction equipment. 
And they've survived because we never 
cut corners on quality, even on our 
lowest -priced, six- function Model 
8022A Troubleshooter at $129 U.S. 

Take a close look at a low -cost 
DMM from Fluke and you'll notice 
tough, lightweight construction that 
stands up to the hard knocks of life. 

Sturdy internal design and 
high- impact, flame -retardant shells 
make these units practically 
indestructible. Right off the shelf, they 
meet or exceed severe military 
shock /vibration tests. 

Even our LCD's are protected by 
cast- tempered plastic shields. We use 
rugged CMOS LS1 circuitry for 

integrity and 
endurance, and 

devote a large 
number of 

components to protection against 
overloading, accidental inputs and 
operator errors. 

We go to these lengths with all our 
low -cost DMM's to make sure they are 
genuine price /performance values. You 
can count on that. Because, that's 
what leadership is all about. 

For more facts on DMM reliability 
and where to find it, call toll free 
800 -426 -0361; use the coupon below; 
or contact your Fluke stocking 
distributor, sales office or 
representative. 

FLUKE 

0 

( 

IN THE U.S. ANI) NON 
EUROPEAN COUNTRIES: 
John Fluke Mfg. Co.. Inc. 
PO Ito. 41210 siss2R 
Mountlake Terrace. WA 901043 
12661774.2W 
Telex 12 -0018 

IN EUROPE: 

Fluke I Holland) B.V. 
PO. Box 36S3.5004 EB 
Tilburg. The Netherlands 
101:11 573 973 
Telex - 12237 

Please send 8022A specifications. 
Please send all the facts on Fluke 
lowcoct l)MM's. 
Please have a salesman call. 

Name 

Title 

Company 

Address 

:,.phone 1 
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State Zip 
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Facts from Fluke on low-cost DMM's

Is this any~ay
to treat a $129IDultilDeter?

In the rough world of industrial
elect ronics, even a precision test
instrument can get treated like dirt.
You need all the ruggedness and
dependability you can get in a DMM
for field use .

You'll find these qualities and
more in the Fluke line of low-cost
DMM's. Our DMM's have been
dropped from towers, stepped on, and
run over by constructio n equipment.
And they've survived because we never
cut corners on quality, even on our
lowest-priced, six-function Model
8022A Troub leshooter at $129U.S.

Take a close look at a low-cost
DMM from Fluke and you 'll notice
tough, lightweight construction that
stands up to the hard knocks of life.

Sturdy internal design and
high-impact, flame -ret ardant shells
make these units practically
indestru ctible. Right off the shelf, they
meet or exceed severe military
shock /vibration tests.

Even our LCD's are protected by
cast-tempered plastic shields. We use
rugged CMOS LSI circuitry for

in tegrity and
endurance, and

devote a large
number of

components to protection against
overloading, accidental inputs and
operator err ors.

We go to these lengths with all our
low-cost DMM's to ma ke sure they are
genuine price/performance values. You
can count on that. Because, that's
what leadership is all about.

For more facts on DMM reliability
and where to find it , call to ll free
800-426-0361; use the coupon below;
or contact your Fluke stocking
distributor, sales office or
representative.

I IN T HE U.S. AND NON·
I EUROP EAN COUNT RIES : IN EUROPE:

: -Iohn Fluke Mf~. Co.. Inc. Fluke (Holland) B.V.
I P.O. Box .J:l21O MS= 2B P.O. Box .50;':3. ;'004 EB
I Mount lake Terrace. \VA 9R04.1 T'ilburg. Th e Netherlan ds
I ( 2 1~; ) ii4,.24 Hl (01:3) In:3 97:3
I Tt.>lex: ,L-( XlLl Telex: 5223i

o Please send 8022A specifica tio ns.
o Please send all th e facts on Fluke

low-cost DMM 's.
o Please have a sa lesma n ca ll.

Mail Stop

Sta te Zip
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New from NRI! 
25"color TV that tunes 

by "comp,re rprógrams 
an 

entertainment. 
Just part of NRI's training in 

servicing TV, stereo systems, video 
tape and disc players, car 

and portable radios. 
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Newfrom NRI!
25" color TVthat tunes

tij"compuler,programs
an entireevening's

•enlertalnment.
Just part ofNRI's training in

servicing~ stereo systems, video
tape and disc players, car

and portable radios..
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Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in T<' and audio...digital 
systems. Already, top -of- the -line TV's 

feature digital tuning, computer pro- 

gramming is appearing, and new 

digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 

to give you the actual "hands -on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 
designed- for -learning, 25" diagonal 
color TV with electronic tuning, built -in 

digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre- program 
an entire evening's entertainment... 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how try to adjust and service them. You work 

with the same advanced features 
used in the new programmable 

TVs and video tape record- 

ers. It's exclusive NRI 

training that keeps you 

up with the leading 
edge of technology. 

Exclusive 
Designed -for- 
learning 
Concept 

The color 
TV you build 

as part of NRI's 

Master Course 
looks, operates, 
and performs like 

the very finest com- 
mercial sets. But 

behind that pretty 
picture is a unique 
designed -for- 

learning chassis... 

the only such unit in the world. 

Rather than retrofit lessons to a hobby 
kit or an already -built commercial 
set, NRI instructor /engineers have de- 

signed this television so each step of 

construction is a learning experience. 
As you build it, you perform 

meaningful experiments. You see what 
makes each circuit work, what it does, 

how it interacts with other circuits. You 

even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big -picture TV with advanced 
features. One you can sell or use in 

your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery lab? then 
apply them as you assemble a fine 
AM/FM stereo receiver, complete with 
speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 

oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt -ohm meter. Use them for 

learning, use them later for professional 
servicing of TV, audio, and video 

equipment. 

Complete. Effective Training 
Includes Video Systems 
Using NRI's exclusive methods, 

you learn far more than TV servicing. 
You'll be prepared to work with stereo 
systems, car radios, record and tape 
players, transistor radios, short -wave re- 

ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 
video tape recorders and tape or disc 

video players. Your training covers just 

about every kind of electronic enter- 
tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 
course is designed for ease of learning 
and practical utility You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite- size" les- 

sons cover subjects thoroughly, clearly; 

and concisely. "Hands -on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 

consultation, ready with explanations, 
answers, and advice. 

Send for Free 
Detailed Catalog... 

No Salesman Will Call 
Get all the facts on this exciting 

course and its potential for you by mail- 
ing the postage -paid Card today. Our free 

100 -page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 

tronics courses. You'll also find out 
about NRI's new Computer lèchnology 

Course that includes 

your personal 

microcomputer. Or Complete Com- 
munications with 2 -meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2 -way radio, microwave, 
and other growing fields. If card has 
been removed, write to: 

N R 
NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington. DC 20016 
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NRI Schools
McGraw-HillContinuing

Education Center
3939 WisconsinAve.
Washington, D.C. 20016

video players. Your trainingcovers just
about every kind of electronic enter­
tainment equipment available nowor
in the near future.

And because NRI has unmatched
experience gainedinover 60 years anda
million students worth of training, your
course is designedfor ease of learning
andpractical utility. You need no pre­
viousexperience ofany kind. Starting
with the basics, exclusive "bite-size" les­
sons cover subjects thoroughly, clearly,
and concisely. "Hands-on" experiments
reinforce theoryfor better comprehen­
sion and retention. Andyourpersonal
NRI instructor is always available for
consultation, readywith explanations,
answers, and advice.

Send for Free
Detailed Catalog...

No SalesmanWtll Call
Getall the facts on this exciting

course andits potentialforyou bymail­
ingthe postage-paidcardtoday. Ourfree
100-page catalog includes color photos
of all kits and equipment, complete
lesson plans, convenient timepayment
plans, and information on otherelec­
tronics courses. You'll also find out
about NRI'snewComputerIechnology

Course that includes .
your personal

microcomputer. Or Complete Com­
municationswith 2-meter transceiver
that gets you ready for opportunities in
broadcasting, 2-way radio, microwave,
and other growing fields. If card has
been removed, write to:

the onlysuch unit in the world.
Rather than retrofit lessons to a hobby
kit oran already-built commercial
set, NRI instructor/engineers have de­
signed this television so each step of
construction is a learning experience.

As you build it, you perform
meaningful experiments. You see what
makes each circuit work, what it does,
how it interacts with other circuits. You
even introduce defects, troubleshoot and
correct them as you would in actual
practice. And you end up with a mag­
nificent, big-picture TV with advanced
features. One you can sell oruse in
your home.

Also Build Stereo,
Test Instruments

That's just a start. You dem­
onstrate basic principles and circuits
on the unique NRI Discovery Lab~ then
applythem as you assemble a fine
AM/FM stereo receiver, complete with
speakers. You also get practical experi­
ence as you build your own test instru­
ments, including a 5" triggered sweep
oscilloscope, CMOS digital frequency
counter, color bargenerator, and transis­
torized volt-ohm meter. Use them for
learning,use them later for professional
servicing of TV, audio, and video
equipment.

Complete, EffectiveTraining
Includes Video Systems
UsingNRI's exclusive methods,

you learn far more than TV servicing.
You'llbe prepared towork with stereo
systems, car radios, record andtape
players, transistor radios, short-wave re­
ceivers, PA systems, musical instrument
amplifiers, electronicTV games, even
videotape recorders and tape or disc

Only NRI home training prepares
you so thoroughly for the next great
leap forward in TV and audio ...digital
systems. Already, top-of-the-line TV's
feature digital tuning, computer pro­
grammingis appearing, and new
digital audio recording equipment
is about to go on the market.

NRI is the only home studyschool
to give you the actual "hands-on" train­
ing you need to handle servicing prob­
lems on tomorrow's electronic equip­
ment. Because onlyNRI includes this
designed-for-learning, 25" diagonal
color TV with electronic tuning, built-in
digital clock, and computer program­
mer aspart of your training. With this
advancedfeature, you can pre-program
an entire evening'sentertainment ...
even keylock it in to control children's
viewing.

As you assemble it, you learn
how digital tuning systems work, how

to adjust andservice them.You work
with the same advanced features

used in the new programmable
TV'sand video tape record­

ers. It's exclusive NRI
training that keeps you

up with the leading
edge of technology.

Exclusive
Designed-for­
learning
Concept

The color
TV you build

as part of NRI's
Master Course
looks, operates,
and performs like
the very finest com­
mercial sets. But
behind that pretty
picture is a unique
designed-for­
learning chassis ...
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what's news 
continued from page 6 

two problems for the telephone company: 
lost revenues from monthly charges or 
from extensions the company might have 
provided, and additional power problems if 
too many phones with ringers are added to 
a local loop. 

In many areas, the phone company has 
actually encouraged customers who move 
to take out and re- install their own phones. 
(The company has found that often the cost 
of sending a man to remove an old phone is 
greater than the value of the phone.) Cus- 
tomers are thus trained to hook up phones. 
Modular plugs on all recent installations 
make the lob simple, and more phone own- 
ers begin to feel confident about their abili- 
ty to hook up a "hot" phone. 

SATURN PIX STORED IN DIGITS 

THE PIONEER SATURN SPACE ENCOUNTER 
pictures you saw recently on your television 
screen were assembled from digital storage on 
disc. The photo above shows a picture being 
encoded and entered into the still store system 
for future recall. The process -the ESP -100 
Electronic Still Storage System, developed by 
Adda Corp of Campbell, CA -is microproces- 
sor- controlled and stores color stills in digital 
form on high- speed. high -capacity computer - 
fixed disc packs. The stored pictures can then 
be recalled at any remote location and put on 
the screen. 

Counterfeit video cassettes 
being sold in the U.S. Northeast 

TDK Electronics, a Garden City. NY, 
manufacturer of audio and video recording 
products, warns that its SA -C90 cassettes 
are being counterfeited. Bogus tapes of 
inferior quality have been offered ir. the 
East Coast area for $2.95, as against the 
market price of $5.69. 

The counterfeits have a number of differ- 

ences from the genuine tapes that enable a 

buyer or dealer to spot them: 
1. Liner index card: The printing on 

the counterfeit is dark and smud- 
gy. the "C90" on the front being 
especially noticeable. The section 
detailing performance and war- 
ranty information is not found on 
the counterfeit. 

2. Outer wrapper: The counterfeits 
have a nonfunctional cellophane 
strip for opening, sloppily glued 
on the top of the wrapper, the 
genuine cassettes do not 

3. Norelco box: The genuine TDK 
box has a finger indentation at 
the top for opening. The counter- 
feit box is plain 

4. Shell: The printing on the shell 
label is dark and of poor quality. 
The viewing window is smaller 
and has a raised edge around the 
outside: the genuine TDK window 
is flat. There is no production 
code number on the edge of the 
shell. 

5. Tape: Genuine TDK tape is 
brown, the counterfeit is dark 
gray. 

6. Carton: The carton that holds ten 
tapes is printed in brown only 
instead of brown and green. It 

has no lot number stamped on 
top. 

7. Quality: The performance and 
overall sound reproduction of the 
counterfeit cassettes are signifi- 
cantly inferior to authentic TDK 
SA -C90 cassettes. 

New earth -station antenna 
cuts interference by 10 dB 

A new narrow -beam earth -station anten- 
na exhibited by GTE International Systems 
at Telecom '79 (Geneva) has a beam so 
sharp as to make it feasible to position 
earth stations closer together, as well as 
permitting closer "parking" of transmitting 
satellites. The beam width is less than 0.5 
degree wide at its 3 -dB points as opposed 
to at least 1 degree for conventional parab- 
olas used in typical earth -stations. Secret 
of the new antenna is that the horn that 
picks up the signal reflected from the dish 
surface is offset. rather than placed at the 
parabola's "x rl point This also increases 
the gain of the antenna. because the horn is 

not in the path of the incoming waves, and 
reduces sidelobes. 

The Gregorian -feed configuration cou- 
pled with microwave absorption material 
placed around the circumference of the 
antenna further reduces the energy coming 
from the sides, resulting in a reduction of 
unwanted signal and noise by at least 10 

dB. (Because of the offset mounting of the 
horn, the "dish" departs somewhat from a 

perfect parabolic shape.) 
Since the FCC licenses earth stations on 

a basis of immunity to interference from 

nearby stations, the new antenna with its 
narrower beam and smaller sidelobes will 
permit earth stations to be placed closer 
together. 

SOUND MAKES PLASTIC FIBERS 

PLASTIC FIBERS STRONGER THAN STEEL are 
being produced by the Hughes Aircraft Co. 
laboratories. by vibrating a wire coil in a poly- 
mer solution at sonic frequencies and at con- 
stant temperature. The material can be seen 
forming inside the coil in the solution. 

Hughes researchers have demonstrated that 
the fibers can be grown directly on devices to 
be encapsulated, and thus fill tiny openings and 
narrow passages often found in resin- encapsu- 
lated components. Besides its uses in encapsu- 
lation. the new fibers -whose strength per unit 
weight is several times that of the highest 
strength steel, show promise for a variety of 
commercial and industrial applications. 

Hughes physicist Joanna Ready is shown 
making a close -up inspection of the process. 

Heath Co. of Benton Harbor 
is now part of Zenith Corp. 

Heath, Michigan -based producer of elec- 
tronic do- it- yourself kits. instruments, adult 
educational materials and microcomputer 
products, has been purchased by and will 
be operated as a wholly -owned subsidiary 
of Zenith Corp. New Zenith subsidiaries 
have been established to operate the 55 
Heathkit Electronic Centers in the United 
States and the Heath business in Canada 
and Europe. 

Heath was founded in 1926 by two avia- 
tors. Anthony and Edwards. and originally 
sold airplane kits. It entered the electronic 
kit market in 1947. Upon the death of the 
proprietor, Anthony, in an airplane acci- 
dent, the company was sold. first to Day - 
strom, then to Schlumberger interests. 
from whom it was purchased by Zenith. 
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Heath Co. of Benton Harbor
is now part of Zenith Corp.

Heath, Michig an-based producer of elec­
tronic do-it-yourself kit s, inst ruments, adult
edu cational materials and mic rocomput er
products, has been purchased by and will
be operated as a wholly-o wned subsi diary
of Zenith Corp. New Zenith subsidiaries
have been esta blished to ope rate the 55
Heathkit Electronic Centers in the Unit ed
St ates and the Heath business in Canada
and Europe.

Heath was foun ded in 1926 by two avia­
tors, Anthony and Edwards, and originally
sold airplane kits. It entered the electronic
kit mark et in 1947. Upon the death of the
proprietor , Anth ony, in an airplane acci­
dent, the comp any was sold, fi rst to Day­
strom, then to Schlumberger interests,
from whom it was purchased by Zenith .
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PLASTIC FIBERS STRONGER THAN STEEL are
being produced by the Hughes Aircraft Co.
laboratories, by vibrating a wire coil in a poly­
mer solution at sonic frequencies and at con ­
stant temperature. The material can be seen
forming inside the coil in the solution.

Hughes researchers have demonstrated th at
the fibers can be grown directly on devices to
be encapsulated, and thus fill tiny openings and
narrow passages often found in resin-encapsu­
lated components. Besides its uses in encapsu­
lation, the new fibers-whose strength per unit
weight is several times that of the highest
strength steel, show promise for a variety of
commercial and industrial applications.

Hughes physicist Joanna Ready is shown
making a close-up inspecti on of the process.

SOUND MAKES PLASTIC FIBERS

nearby stations, the new antenna with its
narrower beam and small er sidel obes will
permit earth stat ions to be placed closer
together.

New earth-station antenna
cuts interference by 10 dB

A new narrow-beam earth-station anten­
na exhibited by GTE International Systems
at Telecom '79 (Geneva) has a beam so
sharp as to make it feasible to position
earth stations closer together, as well as
permitting closer " parking" of transmitting
satellites. The beam width is less than 0.5
degree wide at its 3-dB points as opposed
to at least 1 degree for conventional parab­
olas used in typical earth-stations. Secret
of the new antenna is that the horn that
pic ks up the signal reflected from the dish
surface is off set , rather than placed at the
parabola's: J(' 3.1 point. This also increases
the gain of the antenna, because the horn is
not in the path of the incoming waves, and
reduces sidelobes.

The Gregorian-feed configuration cou­
pled with microwave absorption material
placed around the circumference of the
antenna further reduces the energy coming
from the sides, result ing in a reduction of
unwanted signal and noise by at least 10
dB . (Because of the offs et mounting of the
horn, the " dish" departs somewhat from a
perfect parabolic shape.)

Since the FCC licen ses earth stations on
a basis of immunity to inte rference from

ences from the genuine tapes that enable a
buyer or dea ler to spot them :

1. Liner index card: The printing on
the counterfeit is dark and smud­
gy, the "C90" on the front being
especially noticeable. The section
detailing performance and war­
ranty information is not found on
the counterfeit.

2. Outer wrapper: The counterfeits
have a nonfunctional cellophane
strip for opening, sloppily glued
on the top of the wrapper; the
genuine cassettes do not.

3. Norelco box: The genuine TDK
box has a finger indentation at
the top for opening. The counter­
feit box is plain .

4. Shell: The printing on the shell
label is dark and of poor qual ity.
The viewing window is smaller
and has a raised edge around the
outside; the gen uine TDK window
is flat. There is no production
code number on the edge of the
shell.

5. Tape: Genuine TDK tape is
brown; the counterfeit is dark
gray.

6. Carton: The carton that holds ten
tapes is printed in brown only
instead of brown and green. It
has no lot number stamped on
top.

7. Quality: The performance and
overall sound reproduction of the
counterfeit cassettes are signifi­
cantly inferior to authentic TDK
SA-C90 cassettes.

Counterfeit video cassettes
being sold in the U.S. Northeast

TDK Electronics, a Gard en City , NY,
manufacturer of audio and vid eo recording
products, warns that its SA-C90 cassettes
are being counte rfe ited. Bogus tapes of
infe rior quality have been offere d in the
East Coast area for $2.95, as against the
market pr ice of $5.69.

The counterfeits have a number of differ-

THE PIONEER SATURN SPACE ENCOUNTER
pictures you saw recently on your television
screen were assembled from digital storage on
disc. The photo above shows a picture being
encoded and entered into the still store system
for future recall. ' The process-the ESP-100
Electronic Still Storage System, developed by
Adda Corp of Campbell, CA-is microproces­
sor-controlled and stores color stills in digital
form on high-speed, high-capacity computer­
fixed disc packs. The stored pictures can then
be recalled at any remote location and put on
the screen.

SATURN PIX STORED IN DIGITS

two problems for the telephone company:
lost revenues from monthly charges or
from extensions the company might have
provided, and add itional power problems if
too man y phones with ringers are added to
a local loop.

In many areas, the phone company has
actually encouraged customers who move
to take out and re-install their own phones.
(The company has found that often the cost
of sending a man to remove an old phone is
greater than the value of the phone.) Cus­
tomers are thus tr ained to hook up phones.
Modular plugs on all recent installations
make the job simple, and more phone own­
ers begin to feel confident about their abili­
ty to hoo k up a " hot" phone.
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OUR $61 SOLAR 
CHRONOGRAPH A CHALLENGE TO 

IN THE WORLD. People are dumping into more 
watch ads these days than at any other 
point in history. 

And if you think companies like 
Seiko with their $295 solar alarm 
chronographs are fighting hard for 
a place on your wrist, you should see 
the battle in the Under -$100 -Watch 
Category. 

It's Dog eat Dog. 
So where did we get the gumption 

to offer another popular -priced mini - 
genius through the mail? You'd have it 
too, if you had this watch. 

Our $69 Xernus (its price in stain- 
less) provides every watch and stop- 
watch function you could ask for (see 
description below). 

Even more important, it offers a 
level of workmanship and design that 
you just won't find elsewhere -at even 
$20 or $30 more. 

We know, we've looked. 
Its display is liquid crystal; the digits 

are crisp and clear. You get the 
uncommon convenience of a 24 -hour 
alarm, precise time information for two 
different time zones. Plus, the latest solar 
cell technology -to keep your Xernus 
working for up to 5 years cn its origin 
set of batteries. And with an uncanny 
± 15 seconds per month quartz accu- 
racy. By the way, Xernus is pronounced 
zer'nus. 

Its case, bracelet and back are 
machined from solid stainless steel. 
Instead of the thinly plated chrome con- 
struction you find on virtually all other 
chronographs at or near its price. 

It's also an incredible 8mm thin. 

01979 Th. Sharper Imago 

Much thinner than the Texas Instruments 
alarm chronograph; much, much 
thinner than both the widely advertised 
Advance and Windert. Xernus is even 
trimmer than the comparably clever 
$295 Seiko. By more than 2 mm. 

Want more? You get a face crystal 
that's made from tough, hard mineral 
glass. Most other chronographs in this 
price field give you nothing better than 
scratch -prone plastic. 

As a Xernus owner, you can also 
feel secure about moisture and 
perspiration. We know, because Xemus 
has even survived our 12 -hour water 

Save S60 while Xernus is hungry. 
This isn t a sma ;1 watch company, 

or even a very new one. In fact, this pio- 
neer in microcomputer timepieces, has 

Normal time 
display 

Stopwatch 
display 

Alarm letting 
display 

Colondor tot- 
ting display: 

Extto light 
at night. 

If 11:149: 
ONNOON 

See hours. minutes, 
worlds (or dote), 
plus A1.114.1 and 
doy of this week 

12-hour timing 
ta 1110 uxond. 
Even lap and 
1-2 ftnlsh.s 

Set for AM or 
PIA Audible 
beep lasts a full 
minuto 

Sot time dote 
for 2 time zones. 
End -of -month 
ar ustment Is 

automatic 

Push a button 
for bright face 
Illuminahon 

already sold a phenomenal number of 
chronographs around the world; in 
countries like Germany, Switzerland 
and France. 

This superb timepiece has been 
practically everywhere but the U.S. And 
for that reason, Xemus has agreed to let 
us offer their chronograph at a dramatic 
discount. In stainless, it lists for $129, but 
you get it at a $60 saving. 

You save even more when you 
order the Xemus solar alarm in gold 
(a generous 5 microns over stainless). 
To be exact, $70 less than your friends 
overseas have had to pay. 

Each Xernus comes gift -boxed with 
full instructions, service -by -mail conven- 
ience, if needed, and a full one -year 
guarantee against defects by its 
manufacturer. 

And The Sharper Image gives you 
two weeks to decide if it's really the 
watch for you. If not, simply send it 

back as new for a full and prompt 
refund. But order now to take advan- 
tage of this special introductory price. 

ORDEN TOLL-FREE. 

I______________. Credit card holders may use our I toll -free ordering number. Or send 
I check for $69 for stainless, $89 for 

gold plus $2.50 delivery. (In Califor- 
r$ua5, add $4.14 tax for stainless and 

.34 for gold) 

800 227 -3436 
In California & 22 -0733 

THE SIIAIPEll IMAGE" 
260 California St., Dept. XE -::ö 
San Francisco, CA 94111 
(415) 788 -4747 
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for that reason, Xernus has agreed to let
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You save even more when you
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ience, if needed, and a full one-year
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watch for you. If not, simply send it
back as new for a full and prompt
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tage of this special introductory price .
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r•••••••••••••••Credit card holders may use our
• toll-free ordering number. Or send
• check for $69 for stainless, $89 for

•
gold plus $2 .50 delivery. (In Califor­
nia, add $4.14 tax for stainless and

• $5.34 for gold).

• 800 227-3436
: In Cahfornia 800 622-0733

THE SHARPER IMAGE'·
260 California St., Dept. XE· ll8
San Francisco, CA 94111
(415) 788-4747

Set tor AMar
PM. Aud ible
beep laltl a tull
mlnule.

set tlmeldate
tor 2 time zonel.
End-ot·month
adjUl tment l1
au oma tlc.

PUlh a button
tor brlght tace
lIIumlnallan .

12-hour timing
to 1/10lecond.
Evenlap and
1·211nllhe l .

See hours, minutes,
seconds lor date) ,
plus AMIPM and
day of the week.

Much thinner than the Texas Instruments
alarm chronograph; much, much
thinner than both the widely advertised
Advance and Windert. Xernus is even
trimmer than the comparably clever
$295 Seiko. By more than 2 mm.

Want more? You get a face crystal
that's made from tough , hard mineral
glass. Most other chronographs in this
price field give you nothing better than
scratch -prone plastic.

As a Xernus owner, you can also
feel secure about moisture and
perspiration. We know, because Xernus
has even survived our 12-hour water
immersion test.
Save $60 while Xernus Is hungry.

This isn't a small watch company,
or even a very new one . In fact, this pio­
neer in microcomputer timepieces, has

Exira light
at night

Alarm leltlng
display:

Ca lendar sel·
ling dllplay:

Stopwatch
display:

Normal time
display:

lUI $69SIWllIII.
I CHILLEIIE TI EVElY CHIIIIIIIPH

II THE Illll.

© 1979 The Sharper Image

People are bumping into more
watch ads these day s than at any other
point in history.

And if you think companies like
Seiko with their $295 solar alarm
chronograp hs are fighting hard for
a place on your wrist, you should see
the battle in the Under-$lOO-Watch
Category.

It's Dog eat Dog .
So where did we get the gumption

to offer another popular-priced mini­
genius through the mail? You'd have it
too , if you had this watch.

Our $69 Xernus (its price in stain­
less) prov ides every watch and stop­
watch function you could ask for (see
description below).

Even more important, it offers a
level of workmanship and design that
you just won't find elsewhere-at even
$20 or $30 more.

We know, we've looked .
Its display is liquid crystal; the digits

are crisp and clear. You get the
uncommon convenience of a 24-hour
alarm, prec ise time information for two
different time zones. Plus, the latest solar
cell technology-to keep your Xernus
working for up to 5 years on its original
set of batteries. And with an uncanny
± 15 seconds per month quartz accu­
racy. By the way, Xernus is pronounced
zer'nus.

Its case, bracelet and back are
machined from solid stainless steel.
Instead of the thinly plated chrome con­
struction you find on virtually all other
chronographs at or near its price .

It's also an incredible 8mm thin.
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Sabtronics gives you DMMs and Frequency Counters with more features, better performance and incredibly lower prices Model 2010A Bench /Portable DMM: 
Features: 3' r digit LED display 31 measurement ranges 6- Functions 0.1% Basic DCV accuracy Touch -and -hold capability Hi -Lo Ohms 40 Hz to 40 kHz frequency response Auto Zero. Auto Polarity Overload protected Overrange indica- tion Single chip 151 logic Laser -trimmer resistor network and ultra -stable band -gap reference for better long term accuracy Built -in NiCd battery charging circuit 

Brief Specifications: DC Volts 100µV to 1000V in 5 ranges: AC Volts 100µV to 1000V in 5 ranges: DC Current 0.111A to l0A in 6 ranges; AC Current 0 11,A to l0A in 6 ranges. Resistance 0.1!! to 20M I! in 6 ranges: Diode Test Current 0.1itA to 1mA in 3 ranges: Input impedance. 10M!! on AC and DC volts. Power requirement. 4.5 to 6.5 VEX. (4 "C" cells) or optional AC adapter- charger. 

Model 2015A Bench /Portable DMM: 
Same features and specifications as Model 2010A except with large. 0 5. LCD 3',r digit display. Optional Accessories 
.AC -115. AC adapter charger S7.95 .THP -20. Touch and Hold Probe $19.95 NB -120 NiCd Battery Set S17.00 

$109.95 
Model 8610A Frequency Counter: 

Features: 8 -digit LED display 10 Hz to 600 MHz guaranteed frequency range (5 Hz to 750 MHz typical) 3 Gate times 10 MHz TCXO Time base Auto decimal point Overflew indicator Leading zero blanking Resolution to 0.1 Hz Built -in charging circuit for NiCd batteries. Brief Specifications: Frequency Range. switch selectable. 10MHz. 100 MHz. 600MHz Sensitivi- ty, t 10mV RMS to 100 MHz, SOmV RMS. 100 MHz to 450 MHz: 90mV RMS 450 MHz to 600 MHz Impedance. 1M!!. 10 MHz and 100 MHz ranges: 50 !! 600 MHz range Gate time (switch selectable) 0.1 sec, 1 sec, 10 sec Temperature stability. 0.1 ppm/ °C Ageing rate : 5 ppm . yr Accuracy. 1 ppm or 0.0001% Input protection. 150V RMS to 10 kHz (declining with frequency) Power Requirement. 4.5 to 6.5V DC © 300mA (4 "C" cells) or optional AC adapter charger (7.5 to 9V DC ®300mÁ). 

Ordering Information 
USA - Add $5.00 per order for shipping & handl- ing. Personal checks have to clear before goods are shipped (allow 2 -3 weeks). For faster delivery send cashiers check or money order. 10% deposit for C.O.D. orders. Florida residents add 4% sales tax. CANADA - Add $7.50 per kit for shipping & handling. No C.O.D. Payment in U.S. funds. OVERSEAS Add 521 00 per unit for airmail delivery Payment by bank draft in U.S. funds. 

Also available Model 8110A, same 
as 8610A except maximum 

frequency is 100MHz and without battery charging circuit: $79.95 

Model 8610A 

$109.95 Making Performance Affordable 

S8btron1CS INTERNATIONAL ING CALL TOLL FREE 
1.800- 237 -5567 (in Continental U S. only) 

Fla Residents and Foreign Countries Call 1813) 623 2631 or 

Mail in coupon on adjacent page 
5709 N 50th Street u s 35 

Tampa, Florida 33610 
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Sabtronics NEW Hand -held Digital Multimeters. 

The only thing that 
beats their performance 
is their price. 

Accurate performance you can rely on, 
time after time. That's what you expect 
from a quality DMM. But don't expect 
to pay as much for it any more . Because 

now Sabtromcs brings you top quality 
DMMs with more features and better ac- 
curacy than other comparable units on 
the market today. And they cost surpris- 
ingly less! 

We cut the price. 
Not the quality. 
What you get is a precision crafted unit 
that features single -chip 151 logic, laser 

trimmed resistor network and a stable 
band -gap reference element tor better 
long term accuracy Basic DCV accuracy 
is 0.1% The Model 2035A gives you 32 

measurement ranges over b functions 
and the Model 2037A an additional two 

ranges 

First in features. 
First in price. 
Both models feature touch- and -hold 
capability with the optional probe - it s 

so convenient. you'll wonder why the 
expensive models haven't got it yet' And 
two -terminal input for all measurement 
functions - this eliminates lead switching 
and makes your lob easier. The Model 
2037A even has a built -in temperature 
measuring circuit with a -50 C to 

+150 C range I - 58 F to +302 F) and 
is supplied complete with the sensor 
probe Of course auto zero, auto 
polarity and overload protection 
are standard. And you get 200 
hour operation from a single 9V 
transistor battery. Alow battery 
indicator warns you of the 
last 20% of battery lite. The 
large, crisp LCD readouts 
allow easy viewing even in 
bright sunlight 
Your models 2035A & 
2037A come with a lull 
one year warranter from 
Sabtromcs International 
makers of top quality test 
equipment. 

Biggest value in 
small DMMs 
We are so sure that the Model 2035A and 
2037A are the best values available that we 
offer a money -back guarantee Examine 
either unit in your own home for IO days 
and it you are not convinced that it is the 
best value tor your money. return it in its 
original condition for a prompt and 
courteous refund of the purchase price (less 
shipping and handling) Order yours today' 
Use the convenient order form or call us 

toll tree with your Master Charge or Visa 
number 

Making Performance Affordable 

Sa 
INTERNATIONAL 

Model 2035A 

$99.95 

CALL TOLL FREE 

800237 5567 (Continental U S only) 

Fla Residents and Foreign Countries Call 
1813) 6232631 

or 

Mail in coupon 
5709 N 50th Street Mill 35 

Tampa. Florida 33610 

BRIEF SPECIFICATIONS: 
DC VOLTS. 100. V 1000V. 5 ranges 
AC VOLTS: 1001, V - 1000V, 5 ranges' 
DC CURRENT: 0.1st A - 2A. 5 ranges 
AC CURRENT: 0.11, A - 2A - 5 ranges I 

Hi -OHMS: 0.1 tt - 20M ::. 6 ranges I 
Lo -OHMS: 0.1 (.t - 20M , 6 ranges 
TEMPERATURE: - 50 °C + 150°C I 

1- 58 °F - + 302°F), 2 ranges I 

(Model 2037A only) 
WEIGHT: 11 oz. (excl battery) 
OVERLOAD PROTECTION 1000V DC I 

or AC peak all voltage ranges. 250V 
DC or AC peak all Ohms ranges: 
2A 250V fuse all current ranges. 

Mail to: Sabtronics International. Inc.. 5709 N. 50th Street. 
Pease send me ... M/S 35 Tampa. Florida 33610. 

Model 2035* Hand -held Muitmeter $ 99 95 rech 
_Model 2037A Hand -held MuHrmette 's 1 19 95..ce _ITHP 20 Touch and hod Probt tit s 19 95 .ach 

Model 2010A Bench Portable DMM $ 89 95 sects 
Model 2015A Bench Pwuble DMM s 109 95 rech 

_MOON 81 10A Frpuency Count., 179 95.001 
Model 8810 A Frequency Counter 1109 95 .ach 
shrpprng and Handeng s 5 00 per una 

Fa O.h sev rn Ftonda. add 4% Sales Tax 

Enclosed Check Money Order Master Charge V.sa TOTAL 
¡Allow 2.3 weeks clearance Ums for personal checkst 10% clegme t for C O D 
Charge my creda Card a E.prry Dat. 
Name 

SABTRONICS SERVICE AVAILABLE Istmst 

IN MOST COUNTRIES OF THE C iv - State 
WORLD I Conhnantai U S only. AK. HI & PIS $6.00 Canada. $7.50. Feserr 921.00 Awmd. 

s 

API 

z¡0_ -- 
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Let's not forget 
analog circuits 

Just about every piece of electronic equipment being introduced today 
contains digital circuitry. At the present rate, it won't be long before every 
electronic device around us will contain at least one digital circuit. The 
reasons for this digital explosion are numerous; but perhaps the most 
noteworthy is that engineers find it easier and economically practical to 
meet their design goals using digital circuits. Today's IC's closely resem- 
ble function modules containing whole circuits. As a result, engineers can 
design on a block- diagram level rather than be intricately involved with 
discrete components. That's not to say that designing a digital circuit is 
easy -its not. But it is easier to design a digital circuit than its analog 
counterpart. 

We electronic activists find ourselves becoming more and more 
involved in designing, prototyping and troubleshooting digital circuits. 
We read more about them and train ourselves to become digital experts. 
However, we must not lose sight of the fact that we live in an analog 
world. As a result, most digital -based devices must interface to analog 
signals. (I use the word "most" because I don't want to answer dozens of 
letters pointing out that pocket calculators are digital all the way from 
keyboard to the seven -segment LED display.) Also, there are many cir- 
cumstances that don't permit the use of digital circuits. For example. the 
low -noise amplifier described in our current series on Satellite TV Receiv- 
ers must handle a 4 -GHz input signal. The task of designing a circuit to 
digitally amplify a 4 -GHz signal would be monumental to say the least. So, 
for the forseeable future at least, digital circuits will not replace analog 
circuits entirely. 

While we train ourselves to become digital experts, we must also train 
ourselves to become analog experts. If I were to ask, I'd bet most of you 
could not describe the circumstances that would require a ground plane 
on a PC board. Nor would you be able to tell me how large a heat sink is 
required for a specific transistor output stage. So, while we're having fun 
and reaping all the benefits we can from digital circuits, let's not forget 
analog circuits. 
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Let's not forget
analog circuits

Just about every piece of electronic equipment being introduced today
contains digital circuit ry. At the present rate, it won 't be long before every
electronic device around us wi ll contain at least one digital circu it. The
reasons for thi s digital exp losion are numerous; but perhaps the most
noteworthy is that eng ineers find it easier and economically pract ical to
meet their design goa ls using digital circuits. Today's IC's closely resem ­
ble function modules containing who le circuits. As a result, engineers can
design on a block-diagram level rather than be intricately invo lved with
discrete components. That's not to say that des igning a digital circu it is
easy-its not. But it is easier to des ign a digital circuit than its analog
cou nterpart.

We electronic act ivists f ind ourselves becoming more and more
involved in designing, prototyping and troubleshooting dig ita l circuits.
We read more about them and train ourselves to become digital experts.
However, we must not lose sight of the fact that we live in an analog
world. As a result, most digital-based devices must interface to analog
signals. (I use the word "most" because I don't want to answer dozens of
letters pointing out that pocket ca lcu lators are digital all the way from
keyboard to the seven-segment LED display.) Also, there are many cir­
cumstances tha t don' t permit the use of digital circuits. For example, the
low-noise amplif ier described in our current series on Satell ite TV Receiv­
ers must handle a 4-G Hz input signal. The task of designing a circu it to
digitally amplify a 4-G Hz signal would be monumental to say the least. So,
for the forseeable future at least, digital circuits will not replace analog
circuits entirely.

While we train ourselves to become dig ital experts, we must also train
ourselves to become analog experts. If I were to ask, I'd bet most of you
could not describe the circumstances that would require a ground plane
on a PC board. Nor woul d you be ab le to tell me how large a heat sink is
requ ired for a speci fic transistor output stage. So, while we're having fun
and reaping all the benefits we can from digital circuits, let's not forget
analog circuits .
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An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
invites you to take 

this 1,442 -page 
Computer Library 

for only 

799 

You 

Get ALL 

FIVE Of These 

Huge Books 
For Only 

$1.99 

THE COMPLETE 
MICROCOMPUTER 

'SYSTEMS HANDBOOK 

-WM rbwN Mr.a 
rr.t M Mar,* 

Microprocessor Cookbook 
A chip-by-chip comparison of the most popular modern 

microprocessors -including programming. architecture. ad- 

dressing, instruction sets. and applications, You get complete 

data onset/it makes up the structure of a microprocessor chip 

and a microcomputer. how to give instructions. the Overall 

organization of a computer system. and more Then you get a 

chip -by -chip profile of modern microprocessors -with thorough 

discussions of applications. architecture. functions, etc In- 

cluded are the Intel 8080. Motorola 6800. Fairchild's F8 family. 

Zilog Z80. TL's TMS 9900. National Semi SC/MP. Intel's 8021. 

and many mote 266 pps , 124 dlus list $995 

The BASIC Cookbook 

A complete dictionary of all BASIC statements. commands. and 

functions -with programming examples and flowcharts 
thoroughly defines the BASIC vocabulary in alphabetical order, 

illustrates the definitions with sample programs. and further 

clarifies the programs with matching flowcharts plus 

explaining BASIC system commands You'll learn how to profes- 

sionally manipulate and use each BASIC term in a workable 

program Also defines programming terms that apply to API. 

ALGOL. COBOL, FORTRAN, RPG. PL I. etc I40 pps . 49 illus list 
$795 

51 Practical Programs 1. Games in BASIC 

57 of the hardest working, most enpyable BASIC programs 

you've ever seen everything from space war games to 

blackjack, from craps to I Ching. from arithmetic progression to 

statistical permutations to one -arm bandits, It an easy -to-use 
manual that gives you 57 different simplified BASIC pro- 

grams all ready to runt You can program your mimbrain for 

all lands of fun and games. or for solving many diferent types of 

problems 210 pps. 64 illus List $1095 

The 
GANT 

Handbook f 
CORTPutEr 
Projects 

bu rrr eltars 
, ,.w..- 

Complete Microcomputer Systems Hdbook. 

A complete guide to microcomputers -how they operate. how to 

use them. how to program them. and how to troubleshoot. test. 

and repair them plus the very latest on modern applications 
like magnetic bubble memories. computers in networks, compu- 

ter decision making. simulation and forecasting. teaching 
machines to learn. robot control. speech synthesizers. digital 
musk. mobile computers. etc There s extensive coverage of 

computer problems and how to diagnose and repair them. plus 

lots of hard debugging data You'll learn how to find and fix all 

types of mechanical and electronic troubles -plus how to use 

test signals and closed loop signals, how to replace chips. how to 

all n disc drives. etc 322 pps. 147 illus list $1595 

The Giant Handbook of Computer Protects 
This MAMMOTH 504 -page step-by -step guide to building modern 

computers and accessories-CPUs. memores. I/O hardware. 

etc -is a HUGE collection of ready- to-useconstruction info Its 
a builder s dream. with projects, complete schematics. parts 
lists. and step -by -step Construction instructions that let you 

build your own systems Also contains a thorough discussion of 

microprocessors. with comparisons of several units, including 

the Kim -1, the I -80. and the 8080. etc plus data on memory 

boards. RAM checkout. PROM programmers. memory chips. inex- 

pensive input /output devices. paper tape systems. interfaang 

with clock chips. and more 504 pps . 217 illus List $15 95 

Let us send you this 5-volume. 1.442 page 
Computer Library as part of an unusual offer 

of a Trial Membership in Electronics Book Club. 
Here are quality hardbound volumes. each 

especially designed to help you increase your 
know -how, earring power. and enjoyment of elec- 
tronics and computers. Whatever your interest 
in electronics /computers, you'll find Electronics 
Book Club offers practical. quality books that you 
can put to immediate use and benefit. 

This extraordinary offer is intended to prove 
to you. through your own experience. that these 
very real advantages can be yours ... that it is 
possible to keep up with the literature published 
in your areas of interest. and to save substantially 
while so doing. As part of your Trial Membership. 
you !seed purchase as few as four bexrks dunng 

Facts About Club Membership 
the 5 introductory (a as carry a Du: 01 

$6075 Diet are yours for only $199 lo' .i 5 

handling) with your Trial knembetsMp 

You will recent the Club News. describing the current Set 
tan. Alternates and other books every 4 weeks f 13. a re, ff you want the Selection do nothing it will be sr' - . 

automatically Ii fou dO not NISh to receive the Si3ec1i' 
want to aide one the many Alter ̂ air, ^Pre ̂, e, 
instructions on the reply form is ' . . - 

and return it to us by the date spn ' 

least IO days in which to return the 10, m i 
livery you do not have 10 days to make : 

weir, an unwanted Selection n you may teturr ' a' 

Dense 
to complete put Trial Membership you need buy -- . 

additional monthly Selections a Alternates during 
months You mar once' rour Membership a ^r ' - - 

puichase these lour boons 

An books -including the Introductory Ott* -- . . 

able after IO days it pu IC flot completely satisfied 
Au Doffs are offered at low Membr prices plus a - 

postage and handling charge 
CosemlogIgrns:Hy ucontinue after this Trial Members! 

rou will earn a Dividend Certificate for every book you piecha 
1Area Certificates plus payment of the nominal sum of SI 99 

entitle you to a valuable Book Oiwdend your chap wlrch r 
may choose from a list provided Members 

CIRCLE 46 ON FREE INFORMATION CARD 

r 

r 

Only 51.99 for 
ALL FIVE! 

Regular List 
Price $60.75 

Top -Quality 
Hardbinding 

Contains the 
very latest 
info on 

computers! 

Over 600 

illustrations 

Contains over 
500.000 words 

1,442 data - 
packed pages 

the coining 1.2 months.l'ou would probably buy at 
least this many anyway, without the substantial 
savings offered through Club Membership. 

To start your Membership on these attrac- 
tive ternis. simply fill out and mail the coupon to- 
day. You will receive the 5-volume Computer 
Library for 10 -day inspection.lO1' NEED SEND 
NO MONEY. If 'you're not delighted. return the 
books within 10 days and your Trial Membership 
will be cancelled without cost or obligation. 

ELECTRONICS BOOR CLUB. Blue Ridge Summit. Pa 17214 

MI NM W OR ffa gl ffa fla lN IN ON 
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, 
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ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 

Please open my Trial Membership in ELEC- 

TRONICS BOOK CLUB and send my 5- volume 
Computer Library, invoicing me for only S1.99 

plus shipping. It not delighted, I may return the 
books within 10 days and owe nothing, and 
have my Trial Membership cancelled. I agree 
to purchase at least four additonal books dur- 
ing the next 12 months after which I may 

cancel my membership at any time. 

Phan(' 

State bp 
Valid for new Members only Feragn and Canada add IS' : .I 86280 
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, Only $1.99 for
ALL FIVE!,Regular List
Price $60.75,Top-Quality
Hardbinding

The , Contains the
GIANT very latest

Handbook info on
of computers!

computer
Projects , Over 600

b\I _ edl'ors 01
illustrations73 Mi'"....,. , Contains over
500,000 words, 1,442 data-
packed pages

the coming 12 month s.Youwould probably buy a t
least this many anyway without the subs tantial
savings offered through Club Mem bership.

To s tart your Membersh ip on the se att rac ­
tive term s, sin'lply fill out and mail the coupon to­
day. You will receive the 5-volume Computer
Library for lO-day inspect ion.YOU NEED SEN D
NO l\lONEY. If you're not delighte d, ret urn the
books within 1()days and your Trial Membership
will be cancelled without cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214

••••••••• • • • • •
I ELECTRONICS BOOK CLUB
I Blue Ridge Summit, Pa. 17214
I Please open my Trial Membership in ELEC­
I TRONICS BOOK CLUB and send my 5-volume
I Computer Library, invoicing me for only $1.99

I
plus shipping. If notdelighted, I may return the
books within 10 days and owe nothing, and

I have my Trial Membership cancelled. I agree
I topurchaseat least four additonal books dur-

ing the next 12 months after which I may
I cancel my membership at any time.
II Name Phone _

I Address; _

II City _

I

invites you to take
this 1,442-page

Computer Library
- , for only

State Zip _
• (Valid fornew Members only. Foreia:n and Canada add 15" .) RE-280

CIRCLE 46 ON FREE INFORMATION CARD

L et us send you this 5-volume , 1,442 page
Comput er Librar y as part of an unusual offer

of a Trial Member ship in Elec tronic s Book Club.
Here are quality hardb ound volumes, eac h

es pec ially designed to help you increase your
know-how, ea rning power, and enjoyment of elec­
tro nics and compute rs . Whatever your interest
in electronics/computers, you'll find Electronics
Book Club offers practical, quality books that you
can put to immediate use and benefit.

This extraordinar y offer is intended to prove
to you, throug h your own experience, that these
ve ry real advan tages can be yours .. . that it is
possib le to keep up with the literatur e published
in your areas of inte re s t , and to save subst antially
while so doing. As part of your Tria l Membership ,
you need purchase as .few as four books during

Facts About Club Membership
• The 5 Introductory books carry a publishers retail price of
$60.75. They are yours for on ly$1.99 for all 5 (plus postage/
handling) Wi th your Trial Membership .
• YouWi ll receive the Club News. describing thecurrentSelec­
non. Alternates. and other books. every 4 weeks (13x a ye ar)
. If you want the Selection. do nothing. It Wi ll be sent to you
automatrca lly Ifyou do not WISh torecerve the Selection.or Ifyou
want toorderoneof the many AlternatesoHered.you Si mplygive
Instruction s on the reply form (and In the en ve lope) provided.
andreturnIt tousby thedatespecified . Ihrs da teallows youat
least10days In whi chtoreturnthe form If. becauseoflatemarl
delivery. you do not have 10 days to ma ke a oecrsron and so
recerve an unwanted Selection. you may return It at Club ex ­
pense
• To complete yourTrial Membership. you need buy only four
addit ional monthly Selections or Alternates dUring the next 12
months You may cancel your Membership any lime after you
purcha se these fou r books
• All books - includingthe Introductory Offer- arefully return­
able after 10 days It you re not completely satisfied
• All books are oHered at low Member Prices . plu s a small
postage and handling charge
• Continuina: Bonus:If you continue after this Trial Membership,
youwi ll earnaDividendCertificate forevery book youpurchase.
Three Cert ificates.pluspaymentofthe nomina l sumof$1.99Will
entitleyoutoa valuableBookDividendof yourchoice whichyou
may choose troma list provided Members.

An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICSBOOK CLUB
$ 99

Microprocessor Cookbook

57 Practical Programs & Games in BASIC

Acompleteguidetomicrocomputers-how they operate, howto
use them, howto program them, and how to troubleshoot, test,
and repair them. . . plusthe verylatest on modern applications
likemagnetic bubblememories, com putersin networks, compu­
ter decision ma king, simu lation and forecasting, teaching
machines to learn , robot control , speech synthesizers, digital
music, mobile computers, etc. There's extensive coverage of
computerproblems and how todiagnose and repair them, plus
lotsof hard debugging data. You'll learn how tofindandfixall
types of mechanical and electronic troubles-plus howto use
testsignalsandclosed loop signa ls,how toreplace chips, howto
align disc drives, etc. 322 pps., 147 illus. List $15.95

Complete Microcomputer Systems Hdbook.

The BASIC Cookbook

57 of the hardest workin g, most enjoyable BASIC programs
you've ever seen . . . everything from space war games to
blackjack, from crapsto I Ching, from arithmetic progression to
statistical permutationstoone-arm bandits! It'san easy-to-use
manual that gives you 57 different simplified BASIC pro­
grams . . . all ready to run! You canprogram your minibrain for
all kindsoffunand games, orforsolvingmanydifferenttypesof
problems. 210 pps., 64 illus. List $10.95

Thi sMAMMOTH504-pagestep-by-step guide tobUi ldingmodern
computers and accessories-CPUs, memories, I/O hardware,
etc.-isaHUGE collectionof ready-to-useconstruction info. It's
a builder's dream, with projects, complete schematics, parts
lists, and step-by-step construction instructions that let you
buildyourown systems. Alsocontainsa thoroughdiscussion of
microprocessors, with comparisons of several units, including
the Kim-I, the l- 80, and the8080,etc.... plusdataon memory
boards, RAMcheckout, PROMprogrammers,memory chips, inex­
pensive input/output devices, paper tape systems, interfacing
with clock ch ips, and more. 504 pps., 217 illus. List $15.95

The Giant Handbook of Computer Projects

Acomplete dictionary ofall BASIC statements, commands, and
functions-with programming examples and flowcharts.
Thorough ly defines the BASI Cvocabularyin alphabeticalorder,
illustrates the definitions with sample programs, and further
clarifies the programs with matching flowcharts . . . plus
explaining BASIC systemcommands. You 'll learn how toprofes­
sionally manipulate and use ea ch BASICterm in a workable
program. Alsodefines programming terms that apply to APL,
ALGOL, COBOL, FORTRAN, RPG, PLI, etc. 140pps., 49 illus. List
$7.95

A chip-by-chip compari son of the most popular modern
microprocessors-including programming, architecture, ad­
dressing, instruction sets, and applications! You getcomplete
data on what makes upthestructureof a microprocessor chip
and a microcomputer, how to give instructions, the overall
organization of a computer system, and more. Then you get a
chip-by-chip profi leof modern microprocessors-with thorough
discussions of applications, architecture, functions, etc. In­
cluded are theIntel 8080, Motorola 6800,Fairch ild'sF8 fami ly,
l ilog l 80, Tl's TMS9900, National Semi SCIMP, Intel's 8021,
and many more. 266 pps., 124 illus. List $9.95
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"If youre going to learn 
electronics, you might 
as well learn it right!" 

1 

"Don't settle or less. 

c E ciall when it comes 
to career training . because 
everything else i your life 
may depend on it That's 
why you ought to pick CIE!" 
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"Ifyouregoing tolearn
electronics, you might
as well learn it right!"

"Don't settle for less.
Especially when it comes
tocareer training. ..because
everything else inyour life
may depend on it. That's
why you ought to pick ClEf"
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you've probably seen ad- 
vertisements from other 

electronics schools. Maybe you 
think they're all the same. 
They're not 

('IF is the largest indepen- 
dent home studs school in the 
world that specializes exclu- 
sively in electronics. 

Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That's why it makes so much 
sense to go with number one ...with 
the specialists ... with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists. we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here arc 
some of the ways we hang onto it ... 
Olt r step- by-step learning 
includes "hands -on" 
training. 

At t I h, we believe theory is 
important. And our famous 
Auto - Programmed Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. That's why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered- sweep, 
solid -state oscilloscope you build 
yourself -and use to practice trouble- 
shooting. Ora beauty of a 19 -inch 
diagonal Zenith solid -state color TV 
you use to perform actual service 
operations. 
Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. Yon may find 
this even better than having a class- 
room teacher. 

Pick the pace that's right 
for yon. 

CIE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day grading 
cycle. 

%then we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back - 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government -ce rtified proof of your 
specific knowledge and skills! 

More than half of CIE's courses 
prepare you to pass the government - 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 
For professionals only. 

CIE training is not for the hobby- 
ist. It's for people who are willing to 
roll up their sleeves and go to work 

. to build a career. The work can be 
hard, sure. But the benefits are 
worth it. 
Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tions 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, Ohio44114. 

Patterns shown on TV and oscilloscope screens are simulated. r 
o 
CIE Cleveland Institute of Electronics, Inc. 

1776 East 17th Street. Cleveland. Ohio 44114 ' Acctsddsd Membv National Horns Study Council 

1 
, 
, 
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, 

Ú YES . . . I want the best of everything! Send me my FREE CIE school 
catalog - including details about troubleshooting courses -plus my FREE package 
of home study information. 

Print Name 
RLi I 

Address Apt 

City 

State Zip 

Age Phone (area code) 
Check box for G.I. Bill Information: O Veteran O Active Duty 

MMAll. TODAY: 

Accredited M ember National Home Study Council

Patterns shown on TV a nd oscilloscopc screens are si mulated .
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More than h alf ofCIE's courses
prepare you to p ass the government ­
administered exam. In contin u ing
surveys, nearly 4 out of 5 CIE gradu­
ates who take the exam get the ir
Licenses!

Forpro fessio n als only.
CfE training is notfor the h obby­

ist. It's for people who are willing to
roll u p their sleeves and go t o work
.. . to b uild a career. The work can b e
hard, sure. But the b enefits a re
worth it.

S end for more details
a n d a FREE school
catalog.

Mail the card today. If it ' s gone,
cut out and m a il the coup on . You'll
get a FREE school catalog plus com­
plete information on in dependent
home stu dy. For your convenience,
we'll try to have a CIE rep resenta­
tive co ntact you to a nswer any ques­
tions you may h ave .

Mail the card or the coupon or
write e IE (mention ing name and
date ofthis magazine) at: 1776 East
17th Street, Cleveland , Ohio 44114.

Age .Phoric (a re a codc) _

Check box for G.l. Bill tnformation : 0 Veteran 0 Active Duty

.MAIL TODAY:

o YES . .. I want the bcst ofeverything! Send mc my FREE CIE school
catalog - including details about troubleshooting courses-plus my FREE package
of home study tnformation. RE.81

r· ····· ·······_·_· 1

• C IE Cleveland Institute of Electronics, Inc.
17 7 6 E a s t 17 th S tre e t , C le v eland, Ohio 44114

I•I
• Print Name

•

Address Apt.

City _

• State -'-'Z ip _

•••

P i c k the pace that's right
fo r you .

CIE u n ders t ands people need
to learn at their own pace. There's no
pressure to keep up ... no slow
learners hold you back Ifyou're a
beginner, you start with the basics.
Ifyou already know some elec­
tronics, you move ahead to your
own level.

Enjoy the p romptne s s of
CIE's "same d ay" g rading
cycle.

When we receive your le s son
before noon Monday through Satur­
d ay, we grade it and m a il it back­
the same day. You fin d out q uickly
how well you're doing!

CIE can prepar e y o u for
y o u r FCC Licen.se.

For some e lectronics jobs, you
must h ave your FCC License . For
others, e mployers often consider it a
mark in your favor . Either way, it's
government-certified proofof your
specific knowle d ge and skills!

Meet the Electronics
Specialists.

When you p ick an electronics
school, you're getting ready to invest
some ttrne and money. And your
whole future depends on the e duca­
tion you ~et in return.

That s why it makes so much
sense to go with number one . . .with
the specialists .. .with CIE!

There's no such thing as
bargain education.

Ifyou talked with some ofour
graduates, chances are you'd find a
lot ofthem shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked cm as number one.

We don't promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di­
p loma shows employers you lm ow
what you're about. Today, it's p retty
hard to put a price on that.

Because we're spec ial­
ists, we have to stay
ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some ofthe ways we hang onto it .. .

Our step-by-step learning
includes "hands-on"
training.

At cm,we believe theory is
important. And our famous
Auto-Programmed" Lessons te ach
you the principles in logical steps.

But professionals need more
than theory. That's why some of our
courses train you to use tools ofthe
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you b uild
yourself-and use to practice trouble­
shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
you use to perform actual service
operations.

Our specialists offeryou
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the cm specialists. And the answer
you get becomes a part ofyour per­
manent reference file . You may find
this even better than having a class­
room teacher.

""'-ou've probably seen ad­
• ~ertisements from other

electronics schools.ltlaybey011
think they're all the same.
They're not:

CIEisthelargestindepen­
dent home study school in the
world that speciaIizes exclu­
sively in electronics.
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letters 

THE EO -2 
We have recently redesigned our graphic 

equalizer kit mechanically. (That is the one I 

wrote about in the May 1978 issue.) The 
new design is wider and lower, and. I think. 
more attractive. It uses solid walnut end - 
panels, rather than the previous three - 
sided cover. As the walnut is now an inte- 
gral part of the structure, the unit is no 
longer available without it. By simplifying 
the unit, we are able still to sell it for 5100 
postpaid, despite the inflation of all the 
parts costs. Your readers may be inter- 
ested to know that we sell the assembly 
manual for 52.50. refundable with purchase 
of the unit. The circuit and its excellent per- 
formance are unchanged. 
JOE GORIN 
Symmetric Sound Systems. 
1608 South Douglas Avenue. 
Loveland. CO 80537 

00000PS! 

Regarding "Fifty Years of Electronics:" 
On the bottom right of page 65 of your 
October 1979 issue. the CBS tube plants 

mentioned were at Danvers and Newbury - 
port, Massachusetts -not Connecticut, as 
stated there. 

Just the same, this is certainly an issue of 
Radio Electronics to keep, 
NEIL F. DUNN 
Danvers. MA 

Right!- Editor 

Many oldtimers (and some youngtimers 
as well) celebrated with Dr. K. Vladimir K. 
Zworykin his 90th birthday last July. at his 
Princeton home. He is healthy. alert, and 
active; so it comes as a surprise that, on 
page 45 of the 50th anniversary issue of 
Radio- Electronics, Baron Manfred von Ar- 
denne implies that Dr. Zworykin's death 
had occurred in 1977. We are happy to say 
that the report is incorrect, and your read- 
ers may also be pleased so to learn 
EDWARD W. HEROLD 
Princeton. New Jersey 

We regret that. in the process, a phrase 
of Baron von Ardenne's manuscript was 
misunderstood, resulting in the erroneous 
report that Dr. Zworykin had died in 1977. 
We did receive a correction of that error; 

unfortunately, we didn't get it in time for us 
to make any changes in our October issue. 
We join you in your pleasure at knowing 
that Dr. Zworykin is alive and well. -Edi- 
tor. 

Your article on logic circuits in the 50th 
Anniversary issue is very interesting, but 
the truth table in Fig. 2 for the "simple AND 
gate" on page 111 may contain an error in 
its first line. The output symbol given for 
that line is a binary one when. if my inter- 
pretation of the second paragraph under 
the "AND gate" heading is correct. it 
should be zero. 

From other sources, I understand that 
the output symbol of an AND gate is 
obtained by a multiplication of the inputs. 
Since 0 0 0 in binary multiplication, 
that also seems to indicate the use of zero 
for the output in that first line of the table. 

Thank you for a fine Anniversary issue. 
REGINALD TODD 
Kansas City. MO. 

The first line of the truth table in chart 2 is 
incorrect. The output should be a zero 
instead of a one Also, the logic symbol is 
incorrect as it shows a NAND gate. Remove 

INTRODUCING... rHeRoAD 

RUNNER ADMM'" 
FROM WESTON 

AUDIO RESPONSE 'u 

PLUS DIGITAL DISPLAY 
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O 0.5" LCD DISPLAY 

6 FUNCTIONS 

29 RANGES 

WESTON INSTRUMENTS 
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614 FrolingAuy..n Aw., 
Newart. NJ 07114 
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THE EQ-2
We have recently redesigned our graphic

equalizer kit mechanically. (That is the one I
wrote about in the May 1978 issue .) The
new des ign is wider and lower, and , I thi nk ,
more attractive. It uses solid walnut end ­
panels, rather than the previous three­
sided cover. As the walnu t is now an inte­
gra l part of the stru cture, the unit is no
longer ava ilab le wit hout it. By simplifyi ng
the unit , we are ab le still to sell it for $100
postpaid, despite the inflat ion of all the
parts costs. Your readers may be inter­
ested to know that we sell the assemb ly
manua l for $2.50, refu ndable wit h purchase
of the unit. The circuit and its exce llent per­
formance are unchanged.
JO E GORIN
Symmetric Sound Systems,
1608 South Douglas Avenue,
Loveland, CO 80537

OOOOOPSI

Regarding " Fift y Years of Electronics: "
On the bottom right of page 65 of your
October 1979 issue, the CBS tube plants

mentioned were at Danvers and Newbu ry­
port, Massachusetts-not Connecticut, as
stated there.

Just the same, this is certainly an issue of
Radio Electronics to keep!
NEIL F. DUNN
Danvers, MA

Rightf- Editor

Ma ny oldtimers (and some youngtimers
as well) celebrated wit h Dr. K. Vlad imir K.
Zworyk in his 90th birthday last Ju ly, at his
Prin ceton home. He is healthy, alert, and
active; so it comes as a surprise that, on
page 45 of the 50th ann iversary issue of
Radi o-El ect ronics, Baron Manfred von Ar­
denne implies that Dr. Zworykin 's death
had occurred in 1977. We are happy to say
that the report is incorrect, and your read ­
ers may also be pleased so to learn .
EDWARD W. HEROLD
Princeton, New Jersey

We regret that, in the process, a phrase
of Baron von Ardenne's manuscript was
misunderstood, resulting in the erroneous
report that Dr. Zworykin had died in 1977.
We did receive a correction of that error;

unfortunately, we didn 't get it in time for us
to make any changes in our October issue.
We join yo u in yo ur pleasure at knowing
that Dr. Zworykin is ali ve and well.-Edi­
tor.

Your arti cle on logic circuits in the 50th
Ann iversary issue is very interesting, but
the tru th table in Fig . 2 for the "simple AND
gate " on page 111 may contain an error in
its fi rst line . The output symbol given for
that line is a binary one when, if my inter­
pretation of the second parag raph under
the " AND gat e" head ing is correct, it
should be zero .

From other sources, I understand that
the output symbol of an AND gate is
obtained by a multiplication of the inputs.
Since 0 X 0 = 0 in binary rnultip llcatlon,
th at also seems to indicate the use of zero
for the output in that first line of the table.

Thank you for a fine Anniversary issue .
REGINALD TODD
Kansas City, MO.

The first line of the truth table in chart 2 is
incorrect . The output should be a zero
instead of a one. Also, the logic symbol is
inc orrect as it shows a NAND gate. Remove
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the small circle at the output to obtain the 
correct AND gale symbol Editor 

HEART MONITOR 
In my opinion, a technical magazine 

(which I consider Radio -Electronics to be) 
should be technically correct. The article 
on the heart rate monitor is interesting 
from the electronic point of view but has a 

technical error. Figure 1 depicts a tracing 
of an electrocardiogram. The instrument 
described does not use the electrocardio- 
gram but rather the pulse pressure wave in 
the finger as a trigger source. The wave- 
form of the pulse pressure wave is more 
like that shown in the diagram, depending 
on where it is recorded. 

I have used either the electrocardiogram 
or the pulse pressure wave to trigger a car - 
diotachometer. Both work, sometimes one 
better than the other. 
LESLIE P. MCCARTY, PH.D. 
Research Specialist. Bio- Medical Re- 
search 
Dow Chemical 
Midland, Ml 

RADAR DETECTORS VS. THE LAW 
The legal, moral and constitutional is- 

sues are with us again as the rights of citi- 
zens to own radar detectors or receiving 
devices capable of monitoring frequencies 
assigned to police. 

First, by order of the FCC, the radar band 
is not specifically assigned to police. The 
Commission has ordered this band to be 
shared by radio listeners, astronomers, 
public service agencies, hams and other 
private and government microwave users. 
A state agency has no such authority. The 
twisted misinterpretation of Penal Code 
MCLA 750.508 cannot and should not be 
used against a citizen. Police radios are on 
a different frequency than police radar. The 
FCC says citizens also have the right to use 
the radar frequency. 

Regardless what the legislators vote on, 
states don't have the right to regulate fed- 
eral FCC -controlled monitoring. If any- 
thing, the legislature should abolish or 
rewrite MCLA 750.508. In my opinion, 
MCLA 750 -508 is unconstitutioiuil and dis- 
criminatory because it overricfis federal 
law giving the FCC exclusive autnority over 
who uses what frequency. and because it 
allows one class of individuals to legally 
receive radar or police signals while all oth- 
ers are excluded. The ACLU (American Ov- 
il Liberties (.lion). the ARRL )American 
Radio Relay League), the FCC and the citi- 
zens of the state of Michigan should make 
sure the law is changed and the U.S. Con- 
stitution followed. 

Radar detection has been used and is 

being used by people of all classes and 
ages. An Ohio mayor claims that such 
devices make a driver aware of his speed 
and slows him down to the legal limit, and 
says slower speeds lessen accident rates. 

Restraints on enforcement (of the Michi- 
gan law) could avoid the trouble that hap- 
pened to a physician who was awakened in 

the middle of the night and arrested for 
having a detector in his car when an officer 
on patrol spotted it in his driveway! 

Some judges and police are divided over 
this present band as it stands, and a 
speedy reversal should be enacted. As a 
tourist from out of state, how would you 
feel if you were not aware of this "so- called 
law" banning detectors, there was no post- 
ing for same and you were arrested for 
possession of a detector? This alone is in 
violation of due process (no signs posted) 
and federal preemption of the airways. 

Radar operates on the Doppler principle, 
and has come under severe attack recent- 
ly- especially moving radar. It's a fact that 
a CB set can trigger a false reading with a 

whistling tone with readings to 90 mph; 
reflections from vehicles traveling at slight- 
ly different speeds can cause higher read- 
ings -this is called "batching." A fast - 
moving truck behind a slower moving car 
will register a stronger signal than will the 
car -and the innocent car will be cited. 
And how does an officer distinguish a 

speeder from a nonspeeder in a group? 
Drone radar (jamming devices to trigger 

detectors) that police in some states were 
using for the past couple of years has been 
put down by the FCC as being illegal. The 
misuse of radar and radar laws should be 
challenged by anyone, and the ACLU 
should look into all laws past and present. 
The abuse is placing undue burdens on 
courts, police and citizens in terms of cost, 
time, and embarrassment. 

While I believe that criminals should be 
charged and prosecuted, I don't believe 

continued on page 25 

Unique, New S o NIC SENTRY from Delta 
Blows the Horn on Vehicle Burglary and Intrusion... 
...and robs would -be thieves of their most important conspirators.. 
Opportunity. Anonymity, and Concealment. A silent vigilant 
sentinel, the Sonic Sentry literally blows the horn on 
any intrusion into the field of harmless, invisible ultrasonic 
protection that is cast throughout the interior of 
the vehicle. 
Anyone who has a 12 -volt vehicle with a horn or other 
noisemaker, and a hard exterior surface can enjoy 
Sonic Sentry security. And because it's manufactured 
by Delta Products, you know it's backed by an established 
firm with an industry -wide reputation for product 
integrity and superior service. 

Sonic Sentry is meticulously engineered to incorporate the best 
in ultrasonics with built -in safeguards against false alarm. In addition: 
1. 

2 

Installation is easy, involving only three 
simple wire connections 
There are no holes to drill for installation 

3 Sonic Sentry is keyless and includes 
entry exit delay, and automatic one 
minute alarm timer 

4. h protects the interior of any van, camper, 
mobile home or trailer. as well as 
automobiles. trucks, etc 

5. Sonic Sentry is the only vehicle ultrasonic 
designed by a professional electronics 
company with extensive experience in the 
field of ultrasonics 
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DELTA PRODUCTS, INCT 
PO Bo. 1147 630 So nn Street. 
Grand Junction, Colorado 8150t 
(3031 2429000 Dept. RE 

Picas* send complete ntormatron about ass Sonic 
Sentry. together with facts on Delta's lone of dynamite 
automotive, mobrcycN and security products to. 

Please send Sonic Sentry(res) 
$59.95 plus $1.00 postage 

Check enclosed. 
Chirps my MaMTar Charge O v%$A 
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City 
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the small circle at the output to obtain the
correct AND gate symbol.-Editor

HEART MONITOR
In my opinion, a technical magazine

(which I consider Radio-Electronics to be)
should be tec hnically correct. The article
on the heart rate monitor is interesting
fro m th e electronic point of view but has a
techni cal error. Figure 1 depicts a tracing
of an electrocardiog ram . The instrument
described does not use the electrocardio­
gram but rath er the pulse pressure wave in
the finger as a trigger source. The wave­
form of the pulse pressure wave is more
like that show n in the diagram, depending
on where it is recorded.

I have used either the electrocardiogram
or the pulse pressure wave to trigger a car­
diotachometer. Both work, sometimes one
better than the other.
LESLIE P. McCARTY, PH.D.
Research Specialist , Bio-Medical Re­
search
Dow Chemi cal
Midland, MI

RADAR DETECTORS VS. THE LAW
The legal , moral and constitutional is­

sues are with us again as the rights of cit i­
zens to own radar detectors or receiving
devices capable of monitoring frequencies
assigned to police.

First, by order of the FCC, the rada r band
is not specifically assigned to poli ce. The
Commission has ordered this band to be
shared by radio listeners, astronom ers,
public serv ice agencies, hams and other
private and government microwave users.
A state agency has no such authority . The
twisted mis interpretation of Penal Code
MCLA 750.508 cannot and should not be
used against a citizen. Polic e radios are on
a different frequency than pol ice radar. The
FCC says citizens also have the right to use
the radar frequency.

Regardless what the legislators vote on,
states don 't have the right to regulate fed­
eral FCC-controlled monitoring. If any­
thing , the legislature should abolish or
rewrite MCLA 750.508. In my opinion,
MCLA 750-508 is unconstitutlonnl and dis­
criminatory because it overrides federal
law giving the FCC exclusive authority over
who uses what frequency, and because it
allows one class of individuals to legally
receive radar or police signals while all oth ­
ers are excluded . The ACLU (American Qv­
iI Liberties LkIion), the ARRL )American
Radio Fielay League), the FCC and the citi­
zens of the state of Michigan should make
sure the law is changed and the U.S. Con­
stitution followed.

Radar detection has been used and is
being used by people of all classes and
ages . An Ohio mayor claims that such
devices make a driver aware of his speed
and slows him down to the legal limi t, and
says slower speeds lessen accident rates.

Restraints on enforcement (of the Mich i­
gan law) could avo id the trouble that hap­
pened to a physician who was awakened in

the midd le of the night and arrested for
having a detect or in his car when an officer
on patrol spotted it in his driveway!

Som e jud ges and police are divided over
this present band as it stands, and a
speed y reversal should be enacted. As a
to ur ist from out of state, how would you
feel if you were not aware of this "so-called
law" banning detectors, there was no post­
ing for same and you were ar rested for
po ssession of a detect or ? This alone is in
violat ion of due process (no signs posted)
and federal preemption of the airways.

Radar operates on the Doppler principle,
and has come under severe att ack recent­
ly-especially moving radar. It's a fact that
a CB set can trigger a false reading with a
whistling tone with readings to 90 mph ;
reflect ions from vehicles tra veling at slight­
ly diffe rent speeds can cause higher read­
ings - thi s is call ed ' " batching." A fast­
moving truck behind a slower moving car
will register a stronger signal than will the
car-and the innocen t car will be cited.
And how does an officer d ist inguish a

. speeder from a nonspeeder in a group?
Drone radar (jam ming devices to trigger

detectors) that poli ce in some states were
using for the past couple of years has been
put do wn by the FCC as being illegal. The
misuse of radar and radar laws should be
challenged by anyone, and the ACLU
should loo k into all laws past and present.
The abuse is plac ing undue burdens on
courts, po lice and cit izens in terms of cost,
time, and embarr assment.

While I believe that cr iminals should be
charged and prosecu ted, I don't believe

continued on page 25

unique.New S~NIC SENTRY from Delta
Blowsthe Horn on Vehicle Burglary and Intrusion...

r-;- - ----- ;l
I r~ ~O~I~4~!~!~t~!r!~. INC. I

Grand Junction, Colorado 81501

I (303) 242-9000 Dept. RE I
Please send complete information about the Sonic

I
Sentry, together with facts on Delta's line of dynamite I
automotive, motorcycle and securjty products to:

Please send _ _ Sonic Sentry(ies)

I $59.95 plus $1.00 postage I
o Check enclosed.I Charge my: 0 Master Charge 0 VISA I

I g::'~1 II I tHE I I I rn I ri1
Interb.nk EJ:p . ~

No. D.le C

I
(Mu ter Charge only) Mo. Veu I»

Name ~

I ~~~r~ State ZiP =-J ~

. . .and robs would-be thieves of their most important conspirators .. .
Opportunity, Anonymity, and Concealment. A silent vigilant
sentinel, the Sonic Sentry literally blows the horn on
any intrusion into the field of harmless, invisible ultrasonic
protection that is cast throughout the interior of
the vehicle.
Anyone who has a 12-volt vehicle with a horn or other
noisemaker, and a hard exterior surface can enjoy
Sonic Sentry security. And because it's manufactured
by Delta Products, you know it's backed by an established
firm with an industry-wide reputation for product
integrity and superior service.

Sonic Sentry is meticu lously engineered to incorporate the best
in ultrasonics with built-in safeguards against false alarm. In addition:
1. Installation is easy, invo lving only three 4. It protects the inter ior of any van, camper,

simple wire connections. mobile home or trailer, as well as
2. There are no holes to drill for installation. automobiles, trucks , etc .

3. Sonic Sentry is keyless and includes 5. Sonic Sentry is the only vehicle ultrasonic
entry/e xit delay, and automatic one desiqned by a professional elect ronics
minute alarm timer. company With extensive experience In the

field of ultrasonics.
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ITEM NO. CMOS SAFE 

"7 IC INSERTION/EXTRACTION KIT 
MOS -1416 14 -16 CMOS SAFE INSERTER 

KIT INCLUDES MOS -2426 24-28 CMOS SAFE INSERTER EX -1 14 -16 EXTRACTOR 

MOS -40 36-40 CMOS SAFE INSERTER EX -2 24 -40 CMOS SAFE EXTRACTOR 

OK MACHINE 8 TOOL CORPORATION 
3455 CONNER ST., BRONX. N.Y. 10475 U.S A 

INONE 0121 994 IMO TELEX NO 11SO9I 

I WK -7 l COMPLETE IC INSERTER /EXTRACTOR KIT I $29.95 

INDIVIDUAL COMPONENTS 

MOS -1416 14 -16 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS -2428 24 -28 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS -40 36 -40 PIN MOS CMOS SAFE INSERTER $ 7.95 
EX -1 14 -16 PIN EXTRACTOR TOOL $ 1.49 
EX -2 24 -4Q PIN CMOS SAFE EXTRACTOR TOOL $ 7.95 

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 

OK MACHINE & TOOL CORPORATION 3455 CONNER ST.. BRONX. N.Y. 10475 (212) 994 -6600 /TELEX 125091 
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KIT INCLUDES
• M05-1416 14-16 CMOS SAFE INSERTER EX 1 14.16 EXTRACTOR
• MOS·2428 24·28 CMOS SAFE INSERTER • EX·2 24-40 CMOS SAFE EXTRACTOR
• MOS-40 36-40 CMOS SAFE INSERfER· •

~
OK MACHINE & TOOL CORPORATION ' . ~
3455 CONNER5T.,f>RONX,N.Y. 10475 U.5..A . \.0..,)

PHONE f2' 2199 ' 6600 TELEX NO '2~091 ~
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MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994·6600/TElEX 125091
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LETTERS 
continued from page 23 

vesting total power in law enforcement at 
the expense of the ordinary citizen was a 

principle this country was founded on the 
laws are there to be applied equally. 

A legal defense fund is being established 
for test cases and class action suits as 
needed. Anyone interested can contact the 
writer of this letter for details. 
L. C. MAYNARD 
Maycom Communication Products, Inc. 
1134 W. John Beers Rd. 
Stevensville. Ml 49127 

ELECTRONIC SYNTHESIZER 
I read Mr. A. P. Campione's letter on the 

electronic synthesizer in your July issue. 
and was interested in his suggestion about 
using a tuning fork and a pickup coil for the 
purpose of generating a C -Mayor scale. 

I suggest that he could get far more 
accurate results - generating, by the way. 
complete musical scales (12 notes per 
octave) for as many octaves as he wishes - 
by using a Top Octave generator. That is 
made in integrated circuit form by many 
companies, such as National Semiconduc- 
tor and General Instruments. Using that 
device and driving it with the proper fre- 
quency crystal oscillator, one may obtain 
far more accurate musical frequencies than 
by using a tuning -fork oscillator. Such a 

crystal- controlled system is also much 
lighter and cheaper. 
HAROLD ZIBKOFF 
Brooklyn, NY 

X -BAND MISINFORMATION 
Boy, oh boy! Where did Robert E. Wil- 

hams (Letters. September 1979 Radio 
Electronics, page 24) get his store of mis- 
information? 

I cannot quibble with the first three para- 
graphs. but the fourth paragraph is full of 
inaccuracies. 

First of all, it is common knowledge 
(maybe not ?) that X -band police radar is on 
10.525 GHz 25 MHz and the K band is up 
around 24 GHz somewhere, not the 9.32- 
9.5 and 10.5 -10.7 GHz ranges as he sug- 
gests. (Actually, the only band lower than X 

is the old S band. which is not used much 
any more.) 

Secondly, if there is an amateur trans- 
ceiver available for the X band. please let 
me know where I can find it: I could really 
use a 10 -watt X -band transceiver. I think. 
just maybe, that he is confused by the com- 
mon two -meter radios that have a 1 and 
10 -watt position. Besides, can you really 
picture a 10-watt X -band signal source? 
Only TWT's or KPA's can kick out that 
much punch. 

Thirdly, at my last checking with the FCC, 
pulse is not permitted on the X band. and 
never has been 

Fourth and last (and what a way to go): 
Really. when was the last time you mea- 
sured the same thing coming back as was 
sent out? Especially at 10 GHz where prop- 
agation effects take a bad toll. Are we really 
supposed to believe that 100 mw comes 
back alter going down the highway several 
hundred feet. bouncing off a very "scatter- 
ing" reflector, and coming back another 
two hundred feet? 
ROBERT T. SESTRO 
Hunt Valley. MD 

Start Computing For Just S129.95 With An 

8085 -Based Professional Computer Kit- 

Explorerl85 
1000 /o compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be. Level ".4 " -at S129. 95-is sour starting point. 

.Starling at just $129.93 for a I reel "a" operating system, 
you can now build the esact computer you want. Liplorer,IS 
can be your beginner's ssstrm. O£Sf controller. or ¡5W. 
formatted 8' dui small business system... yet you're niter 
forced to spend a penny for a component or feature sou don't 
want and you can espand in small, nffordabk steps! 

Now, for rust 5129.95, you can own the first level of a fully 
expandabk computer with professional capabilities-a core 
purer which features the advanced Intel 8085 cpu, thereby 
airing you immediate access to all softwme and development 
tools that rust for both Mr 8083 and its 8O.WA predecessor 
(they are /008' software compaubier -a computer which 
features onboard S -100 ben expansion -plus instant comer- 
Sion to mass storage disk memory with either 5.1/4" diskettes 
or standard IBM -formatted 8" disks 

For rust 5129.95 (plus the cost of a posse( supply. keyboard/ 
terminal and RF modulator, if you don't hase them already), 
Explorer /85 lets you begin computing on a significant level 
applying the principles discussed In leading computer maga- 
nnes developing "state of the art" computer solutions for 
both the industrial and leisure environment. 

Level "A" Specifications 
Esplorm /85's I esel "A" system features the advanced Intel 
8085 cpu. an 8755 ROM ssnh 2k deluve monitor operating 
system. and an 8155 ROM -1'0 -al1 on a single moth--board 
with room for RAM /ROM /PROM EPROM and'. HE ex. 
pansion, plus generous praotyping space 

ILesel "A" makes perfect OEM controller for industrial 
applkallons and h milable in a special His Srnu,n which 

- can be programmed using 
the \rlronks Iles Keypad 
Issspla>.1 

PC Board: glass epoxy. plated 
through holes with solder mask 

VO: prosisions for 25.prn 
ID825) connector for terminal 

Level "A" at $129.93 is a serial I /O. which can also sup - 
complete operating system, port a paper tape reader 
perfect for beginners, hob- . 

- 
provision for 24 -pm DIP 

Nests. or industrial con- socket for her keyboard/Ms- 
troller use play cassette tape recorder in. 
put cassette tape recorder output cassette tape control 
output speaker output LED output indicator on SOD 
(tarsal output) line printer interface (less drisen) total of 
four 8 -bit plus one 6-bu I/O portsCrystal Frquesc : 6.144 
MHz Control Mobiles: reset and user IRST 7.51 
interrupt additional provs-sons for RST S.S. 6.5 and TRAP 
Interrupts onboard Coealerullan: programmable. 14-bit 
binary System RAM: 256 bytes located at E800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems RAM eapandabk to 64k sit S -100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 21 bytes of deluse 
system monitor ROM located at HMO leasing 8000 free for user 
RAM/R(3M. Features include tape load with labeling tape 
dump with Labeling examine /change contents of memory 

inert data warm start examine and change all 
registers single step with register display at each break point. 
a debugging 'training feature go to execution address 
move blocks of memory from one location to another fill 
blocks of memory wish a constant dhpla5 blocks of memory 

automatic baud rate selection satiable dhplay line length 
control (1 -255 characters line) channelved I/O monitor 
routine tooth 8 -bu parallel output for high speed printer 
serial console in and console out channel so that monitor can 
communicate oath 1 O porn 

System Monitor kites Version): Tape load wish labeling 
tape dump with labeling examine change contents of mem- 
o, Insert data wmni start esamme and change all 

r'Netronica R &D Ltd., Dept. RE -2 
333 Litchfield Road, New Milford, CT 06776 
Please send the temi checaed below- plus 52 p&h 
O Fxplorer'SS Level "A" Kit (ASCII 
Version). 5129.93 plus 53 p&h. 

Explorer /113 Level "A" Kit (Hex 
Version). 5129.95 plus S7 p&h. 

si Mkrosolt BASIC on cassette 
tape, S64.9S poupard. 
C Bk Microsoft BASIC in ROM Kit 
(requires I esels "B." "D." and "E "), 
S99.95 plus 52 p&h 
C Level "B" (S -1001 Art, 549.95 plus 
S2 p&h 
C Lesel "( "' (S -100 6-card expander) 
KU. $39.95 plus 52 p&h 
O Level "D" (4k RAMI Kit. S69.95 
plus S2 p&h. 
O Level "F:" (EPR(SM /ROM) KII, 
á3.95 plus Ope p&h 
C Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus S3 p&h. 

ASCII Keyboard/Compote/ Ter- 
minal kit (features a full 128 character 
set, upper & lower case. full cursor con- 
trol, 75 ohm sided output consertsble 
to baudot output. selectable baud rate, 
RS232 -C or 20 ma. I /O, 32 or 64 char. 
acter by 16 line formats. and can be 
used with either a CRT monitor or a TV 
set (if you hase an RF modulator). 
S149.95 plus $2.50 p& h 

Li: Flex keypad- 1)hpta, hit. s69.95 

real-. ..c step with register display at each break point 
goo - - .::ion address. Lesel "A" in the Het Version 

makes a per lea controller for industrial applications and can 
be programmed using the Nesromcs Iles Keypad Display. - Hex Keypad /Display 

Specifications 
Calculator c>pe keypad with 21 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information. 

Level "B" Specifications 
1 esel "B" provides the S -I00 signals plus buffers / drses to 
support up to us 5.100 bus boards and includes. address 
decoding for onboard 4k RAM expansion select -able m 
4k blocks address decoding for onboard 81 EPROSI expan- 
sion selectable in 8k blocks address and data bus drisers for 
onboard expansion wan state generator (Jumper selectable), 
to allow the use of slower memories two separate 5 soli 
regulators. 

//n Anpvd/Disp/ay. 

Level "C" Specifications 
I c-se. "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S -100 cards directly into the 
motherboard. Both cage and 

Explorer /83 with Level cards are neatly contained inside 
''C "cord rage. Explorer's deluxe steel cabinet 

lesel "C ' includes a sheet metal superstructure, a 5-card gold 
plated S-100 extension P( board which plugs into the mother- 
board. Just add required number of S -100 connectors 
Level "D" Specifications 
1 net "D" prossdes 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand sour 
Explorer/BS memory to 41 (plus the original 256 bytes located 
in the BISSA). The static RAM can be located anywhere from 
ORO to EFEF in 41. blocks. 
Level "E" Specifications 
Level "E" adds sockets for Ek of EPROSI to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator. heat sink, filtering and decoupling component. 
Sockets may also be used for soon to be asadable RAM IC's 
(allowing for up to 12k of onboard RAM) 
Order A Coordinated 
Explorer/85 Applications Pakt 
t.sperimenter's Pak OAS L 512.501 -Buy Level "A" and Hex 
keypad Displa> for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE 524.151 -Buy Level "A," ASC'll Key- 
board, Computer Terminal, and Poner Supply for 1319.13 and 
get FREE RF Modulator plus FREE Intel 8084 user's manual 
plus FREI: postage& handling' 
F:aginseniig Pak (SAVE 541.001 -Buy Levels "A," "B." 
"C." "D," and "E" with Power Supply, ASCII Keyboard' 
Computer Terminal, and sit 5.100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage& handling' 
/wirer Pak (SAVE S119.9S1 -Buy Explorer /85 Levels "A." 
-Li," and "C" (with cabinet). Power Suppl), ASCII Key - 
board /Computer Terminal (with cabinet), I6k RAM, 12" 
Video Monitor, North Star 5.1/4" Disk Drne (Includes North 
Star BASIC) with power supply and cabinet, all for rust 
S1599.40 and get 10 FREE 5.1 ;4" minidiskettes (549.95 salue) 
plus FREE 8085 user's manual plus F RI-1 postage & handling' 

Ctubssnlal U S.A Credit Card Buyers Outside Cennscbcut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical 

Assistance. Etc Cal (203) 354.9375 

Deluxe Steel Cable(' for ASCII 
Keyboard /Terminal, 519.95 plus S2.50 
Path 

Power Supply Kil ( s BV e S amps) 
in deluse steel cabinet, 3)9.95 plus S2 

p&h 
Gold Plated S -100 Bus Contortion, 

$4.1.5 each. postpaid 
RF Modulator Alt (allows you to 

use your TV set as a monitor). $3.95 
postpaid 

166 RAM KII (S -100 Board expands 
to 64k). 5199.95 plus S2 p&h 

32k RAM kit. 5329.95 plus S2 p&h 
4BK RAM Klt, $459.95 plus S2 p&h. 

C 4411 RAM Aitr4589.$5 plus S2 p&h. 
IM RAM I %pension Alt Ito expand 

any of the atxsse up to 6411. 51)9.95 
plus S2 path each 

Intel SOIS cpu t sei's Manual, 67.50 
postpaid 

Special ( bmputer Grade Cassette 
Tagen, $1.90 each or 3 for SS, postpaid 
C 12" Video Moulton (to MHz band- 
width). $139.95 plus S5 p&h. 

Nottb Star Doable Dewil) Floppy 
Disk kit ((Me Onset for i-splorer, 

85 (includes 3 dine S.I00 controller. 
DOS. and extended BASIC with per- 

sonahzed disk operating system -lust 
plug it in and you're up and running!).' 
5699.95 plus SS p&h. 
Power Supply kit for North Marl 
Disk Drive. $39.95 plus S2 p&h. 

Deluxe Car for North Star Disk' 
Dose, 139.9S plus S2 path 

Esperimenlei s Pak (see alwsei.I 
5199.90 postpaid. 

Modest Pak (see above). 1319.15' 
postpaid. 

Eagtiueerlag Pak (see above).' 
$514.75 postpaid. 

nosiness Pak (see chose), 51599.40' 
postpaid. 

Total Enclosed S 

(Conn res add sales tax) B - 
Personal Check C M.O. /Cashter's I 

(heck C Visa O Mauer Charge 

(Bank I - - --) 
Acct 

Signature 
Print 
Name 

Address 

I 
Fop Date _I 

I 

I City 

Suu _ 

wie Send Me Information 
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registers ... single step with regi ster display at each break po int
. . .go to execution ad d ress . Level "A" in the Hex Version
ma kes a perf ect controller for indu strial applications and can
be pro grammed using the Net ro nics Hex Keypa d/Disp lay.

Hex Keypad /Display
Specifications
Calculator type keypad with 24
system defin ed and 16 user
de fined keys. 6 digit ca lculator
type display which displays full
address plus dat a as well as

Hex Keypad/Display. register and stat us inf orm ation .

Level "8" Specifications
Level" B" prov ides the S- loo signals plus buffers/drivers to
support up to six S- l00 bus boards and includes: address
decoding for o nbo a rd 4k RAM expansion select-able in
4kblocks. . .address decoding for onboard 8k EPROM expan­
sion selectable in 8k blocks .. . add ress and data bus dri vers fo r
o nboard expa nsion . . .wa it sta te generator (jum per selectable),
to allow the use of slower memories . . . two separate 5 volt
regulator s.

100% compatible with all BOBOA and
BOB5 software & development tools!

Start Computing For Just$129.95 With An
8085-Based Professional Computer Kit-

Explorer/8 5
No matter what your f uture compu ting plans may

be, Level "A "- at $129. 95- is you r starting point.
Starting at ju st S119.95 f or a Level "A " operating system,

y ou can now build the exact comp uter you want. Explorer/8 5
can be your beginner's system, DE",f controller, or IBAf·
for matted 8 11 disk small business system . . .yet you 're never
fo rced to spend a penny f or a comp onent or fea ture you don 't
want and you can expand in small, af fo rdable steps!

Now, for just $129.95, you can own the first level of a fully
expandable comp uter with prof ession al capa bilities-a com­
put er which fea tures the advanced Intel 8085 cpu, thereby
giving yo u immediate access to all software and developme nt
tools that exist for both the 8085 and its 8080A predecessor
(they are /00 0/0 software compat ib/e)-a computer which
feat u res onboa rd S- IOO bu s expansion-plus instan t co nver­
sion to mass storage disk memory with either 5-1/ 4" diskett es
or standar d IBM-form att ed 8" disks.

For just $129 .95 (plusthecost of a powersupply, keyboard/
te rmin al and RF modul ato r, if you don't have them alr ead y),
Explore r/ 85 lets you begin computing on a significa nt level .
app ly ing the prin ciples discussed in leadin g co mputer maga-
zines. .. developing "state of the art" computer solutions for Level "C" Specifications
both the indu stri al and leisur e enviro nment. Level " C" expa nds Explorer' s
Level "A" Specifications motherboard with a card cage,
Exp lorer/ 85' s Level " A" system feat ures the advanced Int el a llow ing you to plug up to six
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating S·I00 cards directly into the
system, and an 8155 ROM-I/O-all o n a single mot herboard mot herboard . Both cage and
with room fo r RAM/ROM/PROM/ EP ROM and S-1OO ex- Exp lorer/85 with Level ca rds are neatl y conta ined inside
pansion, plus genero us pro totyping space. "C" card cage. Ex plore r' s deluxe steel cabinet.

(Level " A" mak es a perfect O EM co ntr olle r for ind ustrial Level "C" includ es a sheer metal superstructure, a 5·ca rd gold
app lications and is avail ab le in a special Hex Version which plated 5-100 exte nsion PC boa rd which plugs int o th e mother-
".J~~IIW:·"· ...I - can be pr ogrammed using board. Ju st add requir ed number of S- Ioo connecto rs

the Netronics Hex Keypad/ Level "0" Specifications
Displ ay.) Level " 0 " prov ides 4k or RA M, po wer sup ply regulation ,

PC Board : glass epoxy , plated filterin g decoupling compo nent s and sock ets to expa nd your
throu gh holes with solder mask Explorer/ 85 memory to 4k (plus the origina l 256 bytes located
• I/O: provisions for 25-pin in the 8155A). T he sta tic RAM can be located an ywhere from
(DB25) connector for terminal 0000 to EFFF in 4k blocks.

Level "A" at $129.95 is a serial 110, which can alsosup- Level " E" Specifications
compl ete operating system, po rt a pa per ta pe read er
perf ect fo r beginners, hob- . .. provisio n for 24-pin DIP Level "E" ad ds sockets for 8k of E PRO M to use the popu lar
biests, or industrial con- soc ket for hex keyboard /dis- Intel 2716 or the TI 2516. It inclu des all socke ts , power supply
troller use. play . . . cassette ta pe reco rder in- regu lato r, heat sink, filtering and decou pling co mpo nent s.
put. . . cassette tap e reco rder outp ut. .. cassette tap e co nt ro l Soc kets may also be used for soo n 10 be ava ilable RA M IC 's
o utp ut. .. spea ker out put. LED output indica tor o n SOD (allow ing for up to 12k of o nboard RAM) .
(serial output) line... printer interface(less drivers)... totalof Order A Coordinated
four 8-bit plusone6-bit 110 ports«Crystal Frequency: 6.144 Explorer/85 Applications Pak!
MHz - Control Swilches: reset and user (RST 7.5) Experimenter's Pak(SAVE 512.50)-Buy Level " A" and Hex
interrupt. .. additional provisions for RST5.5,6.5 and TRAP Keypad/Display for 5199.90 and get FREE Intel 8085 user's
interrupts onboa rd • Counter/Timer: pro gramm abl e, 14-bit manu al plu s FREE post age & handling!
binary - System RAM: 256 bytes located at F800, ideal for Student Pak (SAVE 524.45)-Buy Level "A," ASCII Key.
sma ller systems and for use as an isolated stack area ill boa rd / Computer Terminal, and Power Supp ly for 5319 .85 and
~~~~d~~~h~;~~~;d : RAM expandable to 64k via S-IOO busor get FREE RF Modulator plusFREE Intel 8085user'smanual

System Monitor (Term ina l Version) : 2k bytes o f deluxe plus FRE E postage & handling!
systemmonitor ROM locatedat F000 leaving0000 free for user Engineering Pak (SAVE $41.00)-Buy Levels " A," " B,"
RAM /ROM . Feat u res include tap e load wit h lab eling , . . tap e "C," " D," and "E" with Power Supply, ASC II Keyboa rd/
dump with labeling ... exa mine/c ha nge contents o f memor y Co mputer Terminal , and six S- Ioo Bus Co nnecto rs for 5514.75
. , . inser t data . . . warm start ... examine and cha nge all and get 10 FREE computer grade cassette ta pes plus FREE
registers ... single step with register display at eac h break poin t, 8085 user ' s manual plus FRE E postage & handling!
a debugging/training feature . .. go to executio n ad d ress . . Business Pak (SAVE 589.95)-Buy Explorer/85 Levels " A ,"
mo ve blocks of memo ry from one locatio n to anot her. .. fill "B," and " C" (with cabinet), Power Supply, ASC II Key-
blocks of memor y with a co nstant display blocks of memor y board / Computer Terminal (with cabinet), 16k RAM , 12"
. . . automatic baud rate selection va riable di splay line length Video Mo nito r, Nort h Sta r 5-1/4" Disk Drive (includ es North
contro l (1-255 cha rac ters/ line) chan nelized I/O monit or Star BASIC) with power supply and ca binet, all for just
routine with 8-bit parallel output for high speed printer. 51599.40and get 10FREE 5·1/4" rninidiskettes($49.95 value)
seria l conso le in and conso le out chan nel so that moni tor can plus F REE 8085 user ' s manual plus FRE E posta ge & hand ling!

cO~y~I~~c~i~ '::-;~~ ~~~xP~~~iOn) : Tapeload with labeling. Conlinenl,l U.S.A. Credit Card BuyersOutside Connecticul
tapedump with labeling. . .examine/changecontentsof mem- CALL TOLL FREE 800·243·7428
ory. .. insert data... warm start. .examine and change all ToOrder From Connecticut OrFor Technical
rN":i'r:.;jc~Rm m:':"[;epr. RE-2 - - - - - Assistance. Etc. Call (203)354-9375 - ,

333 Litchfield Road, New Milford, CT 06n6 sonalized disk operating system- just,
Please send the items cheeked be/ow- plus $,2 p&h. plug it in and you' re up and running!) ,
o Explorer/g5 Level "A" Kit (ASCii 0 Deluxe Steel Cabinet for ASCii 5699.95plus$5 p&h. I
Version), 5129.95plus13p&h. Keyboard/Terminal, 519.95 plus 12.50 0 Power Supply Kit for North Star
o Explorer/g5 Level "A" Kit (Hex p&h. DiskDrive, 539.95plus$2p&h. ,
Version), 5\29.95plus13p&h. 0 Power Supply Kit ( ± 8V@ 5amps) 0 Deluxe Case for North Star Disk
o 8k Microsoft BASIC on cassette in deluxe steel cabinet, 539.95 plus $2 Drive, 539.95plus12p&h. ,
tape, 564.95 postpaid. p&h. 0 Experimenter's Pak (see above),
o gk Microsoft BASIC in ROM Kit 0 Gold PlatedS-I00BusConnectors 5199.90postpaid. •
(requiresLevels " B," " D," and"E"), $4.85each, postpaid. ' 0 Student Pak (see above). 5319.85
599.95plus$2p&h. 0 RF Modulator Kit (allows you to postpaid.
o Level " B" (S·I00) Kit, 549.95 plus use your TV set as a monitor), 5g.95 0 Engineering Pak (see above),I
12p&h. postpaid. 5514.75postpaid. •
o Level " C" (S-IOO 6-eardexpander) 0 16kRAM Kit (S-I OO Boardexpands 0 Business Pak (see above), 51599.40
Kit, 539.95plus$2p&h. to64k), 5199.95plus12p&h. postpaid. •
o Level " D" (4k RAM) Kit, 569.95 0 32k RAMKit, 5329.95plus$2p&h. Total Enclosed$
plus$2p&h. 0 48K RAMKit $459.95plus$2p&h. (Conn. res.add sales tax) By- I
o Level " E" (EPROM/ROM) Kit, 0 64kRAMKitMg9.95plus$2p&h. 0 PersonalCheck 0 M.O./Cashier's
55.95plus5~ P&~ . . 0 16k RAM Expansion Kit (to expand Check 0 Visa 0 Master Charge .o Deluxe Steel Cabmet for Explorer/ any of the above up to 64k) 513995
85, $49.95 plus$3p&h. plus12p&h each. ,. (Bank# - - - -)I
o ASCII Keyboard/Computer Ter- 0 Intel8085 cpu User'sManual 1750 Acct.#
min al Kit ~elat u res a fUI: 11~8 character postpaid. , . Signa ture Exp. Dat e _ _ I
:~~I u~r~hmo~~~~a~~'tP~t ~~~s~:r~ib~; lJ Special Co mputer Gra de Cass~tte Prin t
to baud ot output selecta ble baud rat e Tap es, 51.90 each or 3 for 55, postpaid . Name I
RS232-C or 20m~ . 110 , 32 or 64char: 0 \2" Video Monitor(10MHz band-
acter by 16 line formats, and can be WIdth), 5139.95plus$5p&h. Address •
used with eith er a C RT monit or or a T V D. Nort~ Star Double Density Floppy
set (if you have an RF modulat or) , Dls~ Kit (One Drive) fo r Explorer/ City I
5149.95plus12.50p&h. 85 (includes 3 drive S·I00 controller,

I 0 Hex Keypad/Di splay Kit, 569.95 DOS, and extended BASIC With per- State Zip _ .... 0 Send Me Information __

CIRCLE 58 ON FREE INFORMATION CARD

X-BAND MISINFORMATION
Boy, oh boy! Whe re d id Ro bert E. Wil­

lia m s (Le tters, September 1979 Radio
Electronics, page 24) get his store of mis­
in format ion?

I cannot q u ib b le w it h the firs t three para­
graphs, b ut th e fourth paragraph is full of
inaccuracies.

Fi rs t of all , it is common knowledge
(maybe not ?) that X-band poli ce radar is on
10 .525 G Hz ± 25 MHz and t he K band is up
around 24 G Hz so mewhere, not t he 9.32­
9 .5 and 10.5- 10 .7 G Hz ra nges as he sug­
gests. (Actually, t he on ly band low er t han X
is t he ol d S band, which is not used much
any m o re. )

Second ly , if there is an amateur trans ­
ceiver available for the X band , p lease let
m e know w he re I ca n f ind it ; I cou ld really
use a 10-w att X-band transceiver. I thin k ,
just m ay be, that he is confused by the com­
mon two-meter rad ios that have a 1 and
10-w att position . Besides, can you rea lly
p icture a 10-watt X- band sig na l so urce?
Only TW T's or KPA's ca n kick o ut that
m uc h pu nch.

T hird ly, at my last check ing with the FCC,
p u lse is not permitted on the X band, and
never has been.

Fo urth a nd last (and w hat a way to go):
Re ally , w hen was the last time you mea­
sured the same thing coming bac k as was
se nt out? Especially at 10 GHz where prop­
agat io n effects take a bad to ll. Are we really
su p posed to believe t hat 100 mw comes
back after going down the highway several
hundred feet , bouncing off a very "scatter­
ing " reflector, and coming back another
two hun d red feet?
ROBERT T . S ESTRO
Hunt Valley, MD

ELECTRONIC SYNTHESIZER
I read Mr. A. P. Campio ne 's letter on the

e lectron ic sy nthesizer in yo ur July issue,
an d was in terested in his suggestion about
using a t uning fork and a pickup coil for the
purpose of genera ting a C-Major scale.

I suggest that he could ge t far mo re
accurate resu lts-generating, by t he way,
complete musical scales ( 12 notes per
octave) for as many octaves as he w ishes ­
by usi ng a To p Octave generator. That is
m ad e in integrated c ircui t form by m an y
co m pan ies, such as National Semiconduc­
tor and General Instruments. Usin g t hat
dev ice an d drivi ng it w ith t he proper fre­
q uency crystal oscillator, one may obtain
far m ore accurate m usical freq ue ncies than
by using a tuning-fo rk oscillator. Such a
c rystal- contro l le d system is also m uch
lighter a nd cheaper .
HAROLD ZIBKOFF
Brook/yn, NY

vesting total power in law enforcement at
t he expense of the ordinary c it izen was a
p rinciple t his country was founded on . th e
laws are the re to be applied equally.

A legal defense fund is being establis hed
for test cases and c lass act ion suits as
needed . An yone interested can contact the
writer of this le tter for details .
L . C. MAYNARD
Maycom Communicatio n Pr o d uct s , Inc.
1134 W. John Beers Rd.
Stevensville, M /49127

LETTERS
continued fro m page 23
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Speakerlab Model 2.5 
Speaker System 

CIRCLE 101 ON FREE INFORMATION CARD 

NOT MANY HI -FI MANUFACTURERS OFFER 

speaker systems in kit form. One of the manu- 
facturers that does, Speakerlab Inc. (Dept. R- 
E, 735 N. Northlake Way, Seattle, WA 
98103), offers several different models ranging 
from a miniature bookshelf speaker to large 
floorstanding systems. So, we decided to as- 

semble their middle -of -the -line "best selling" 

system to find out just how difficult it is to put 
together and how it sounds. 

The Speakerlab 2.5 is a three -way acoustic 
suspension system that measures 26'/. X 15'/. 
X 10'/. inches and weighs 56 pounds. The 
manufacturer's specifications list the imped- 
ance at 8 ohms, sensitivity at 91 dB at I meter 
with a I watt input, a minimum recommended 
power amplifier rating of 15 watts -per- channel 
RMS and a maximum power handling capabil- 
ity of 150 watts -per- channel RMS. 

The three drivers include a 10 -inch woofer, 
a 6 -inch midrange and a I -inch dome tweeter. 
The woofer uses a high- density foam roll sus- 
pension. a I' /: -inch diameter voice coil and a 

26 ounce magnet. The 6 -inch midrange has a 

butyl rubber surround and the entire driver is 

housed in a separate sub -enclosure within the 
speaker system. Crossover frequencies occur at 
600Hz and 4 kHz. The L -C crossover network 
uses switches rather than controls to adjust the 
level of the tweeter and midrange drivers. 

Two enclosures are available for the model 
2.5. We received the "utility" enclosure that 
consists of a 6 -mil thick polymer bonded to a 

'/. -inch thick particle board. The polymer is 

embossed and printed in an attractive simu- 

lated walnut pattern. Also available is an oiled 
walnut veneer enclosure. The grille cloth ex- 
tends to the edges on both enclosures and is 
mounted on a removable frame for easy access 
to the drivers. 

Assembly 
Surprisingly few individual pieces make up 

the Speakerlab 2.5 kit. In fact, a better term 
would be "partial kit" since so many of the 
individual pieces come pre -assembled. For ex- 
ample: the top, bottom, both sides and rear 
panels of the enclosure come pre- assembled. 
The rear panel also contains the necessary cut- 
out for the crossover network. The front panel 
contains the required cutouts for the drivers, 
and the frame that holds the grille cloth is 
pre- assembled. The crossover network is also 
pre -assembled and even has push -on connec- 
tors on the ends of the wires that connect to the 
drivers. The only tools that are necessary for 
assembly arc a caulking gun, a pair of scissors 
and a staple gun. 

The assembly manual is well written and 
clearly illustrated. The first step in assembly is 
to paint the unfinished wood surfaces black. 

continued on page 32 

Now, an automotive computer plus 
cruise control at your fingertips! 
This is CompuCruise! The first true computer for your car, 
truck or RV. It's the most effective and functional cruise control 
ever designed, PLUS complete trip computing. an efficient fuel 
management system, and a split -second -accuracy quartz time 
system. 

CompuCruise is a cruise control with a memory A unique 
seek- and -hold capability makes highway driving easier and more 
enjoyable. Fully electronic, making it more accurate and reliable. 

CompuCruise is a true computer, constantly reacting via 
automatic sensors to changing conditions, updating vital data 
for you every second. Just kxlk at what CompuCruise gives you: 

Tune. E.T. Lap timing. Alarm 
Time, Distance, Fuel to arrival 
Time, Distance. Fuel to empty 
Time, Distance fuel on trip 
Current or average MPH, MPG, GPH 
Fuel used, Distance since fillup 
Inside, outside or coolant temp. 
Battery voltage 
English or Metric display 

CompuCruise works on foreign or American cars (except 
Diesel and fuel- injected vehicles). It's priced for the budget - 
minded, and easily installable by you or your automotive outlet. 

Only $199.95 with Cruise Control. $159.50 without. Fully 
warranted for 90 days from date of purchase. Delivered 

complete with easy -to -follow installation guide. And backed b! 
a 100% satisfaction guarantee. If not fully satisfied when you 
receive your unit. return it before installation and your money 
will be fully refunded without question. 

For the name of your nearest dealer, call or write us righ 
now: ZEMCO, 12907 Alcosta Blvd., San Ramon, CA 94583. 
Phone (415) 838 -8060. 

Do it today -for a better cruise control and more auto- 
motive information 
than you've ever 
had before. 
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Speakerlab Model 2.5
Speaker System

CIRCLE 101 ON FREE INFORMATION CARD

NOT MANY HI- FI MA NUFACTURERS OFFER

speaker systems in kit form. One of the manu­
facture rs that does, Speakerlab Inc. (Dept. R­
E, 735 N. Northlake Way, Seattle, WA
98103 ), offers several different models ranging
from a miniature bookshelf speaker to large
floorstanding systems. So, we decided to as­
semble their middle-of-the-line "best selling"

system to find out just how difficult it is to put
togeth er and how it sounds.

The Speakerlab 2.5 is a three- way acoustic
suspension system that measures 26'/. X 15'1.
X 10'/ . inches and weighs 56 pounds. The
manufacturer's specificat ions list the imped­
ance at 8 ohms, sensit ivity at 91 dB at I meter
with a I watt input, a minimum recommended
power amplifier rat ing of 15 watts -per-channel
RMS and a maximum power handling capabil­
ity of 150 watts-per-channel RMS.

The thre e drivers include a lO-inch woofer,
a 6-inch midrange and a I-inch dome tweeter.
The woofer uses a high-density foam roll sus­
pension, a I '/ ,-inch diameter voice coil and a
26 ounce magnet. The 6-inch midrange has a
butyl rubbe r surround and the enti re driver is
housed in a separate sub-enclosure within the
speaker system. Crossover frequencies occur at
600Hz and' 4 kHz. The L-C crossover network
uses switches rather than control s to adjust the
level of the tweeter and midrange drivers.

Two enclosures are available for the model
2.5. We received the "utility" enclosure that
consists of a 6-mil thick polymer bonded to a
'I.-inch thick particle board. The polymer is
embossed and printed in an att ractive simu-

lated walnut pattern . Also available is an oiled
walnut veneer enclosure. The grille cloth ex­
tends to the edges on both enclosures and is
mounted on a removable frame for easy access
to the drivers.

Assembly
Su rprisingly few individual pieces make up

the Speakerlab 2.5 kit. In fact, a better term
would be "partial kit" since so many of the
individual pieces come pre-assembled. For ex­
ample; the top, bottom, both sides and rear
panels of the enclosure come pre-assembled.
The rear panel also contains the necessary cut­
out for the crossover network. The front panel
contains the required cutouts for the drivers ,
and the frame that holds the grille cloth is
pre-assembled. The crossover network is also
pre-assembled and even has push-on connec­
tors on the ends of the wires that connect to the
drivers. The only tools that are necessary for
assembly are a caulking gun, a pair of scissors
and a staple gun.

The assembly manual is well written and
clearly illustrated. The first step in assembly is
to paint the unfinished wood surfaces black.

continued on page 32

NOV\(an automotive computerplu!
cruise control atyourfingertips!
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This is CompuCruise! The first true computer for your car,
truck or RV. It' s the most effective and functional cruise control
ever designed, PLUS complete trip computing, an efficient fuel
management sy ste m, and a split -second-accuracy quartz time
system.

CompuCruise is a cruise control with a memory. A unique
seek-and-hold capability makes highway driving easier and more
enjoyable. Fully electronic, makin g it more accurate and reliable.

CompuCruise is a true computer, constantly reacting via
automatic sensors to changing conditions, updating vital data
for you every se cond. Just look at what CompuCruise gives you:

Tune, E. T. Lap timing, Alarm
Tune , Distance, Fuel to arrival
Tune, Distance, Fuel to empty
Tune , Distance fuel on trip
Current or average MPH, MPG, GPH
Fuel used, Distance -since fillup
Inside, outsi de or coo lant temp.
Battery voltage
En glish or Metric display

CompuCrui se works on for eign or American car s (except
Diesel and fuel-injected ve hicles). It' s priced for the budget­
minded, and easily installable by you or your automotive outlet.

Only $199.95 with Cruise Control, $159.50 without. Fully
warranted for 90 days from date of purchase. Delivered

complete with easy-to-follow installation guide. And backed b~

a 100% satisfaction guarantee. If not fully satisfied when you
receive your unit, return it before installation and your money
will be fully refunded without question.

For the name of your neare st dealer, call or write us righ
now : ZEMCO, 12907 Alcosta Blvd., San Ramon, CA 94583. .
Phone (415) 838-8060.

Do it today-for a better cruise cont rol and more auto -
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485.56

m@) CEHID~

CD ff compuCPa 'B

26 CIRCLE 50 ON FREE INFORMATION CARD

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


i x professional scopes offer 
build-it-yourself savin s g 
Save up to 46% when you build it yourself. 
Only in the Heathkit Catalog will you find this selection of 
six professional oscilloscopes, each with its own special 
features and low price. Compare Heathkit prices with simi- 
lar assembled scopes and see how much you can save when 
you build it yourself. 

Heathkit 
Model Trace 

Band- 
width 
MHz 

Vertical 
Sensitivity' 

Delay 
Lines 

Regulated 
high 
voltage 

Mu -metal 
shielding 

Low 
kit 
price 

10.4235 dual DC -35 2mV cm to yes yes full $869 95 
10V 'cm 

10 -4510 dual DC-15 1mV,cmto yes yes full $649.95 
5V cm 

10-4550 dual DC -10 10mV cm to no yes full S399.95 
20V cm 

10 -4555 single DC -10 10mV cm to no yes full $349.95 
20V cm 

10-4205 dual DC -5 10mV cm no no partial $279.95 

10.4105 single DC -5 lOmV cm no no partial $199.95 

Heathkit manuals make kitbuilding easy 

.....4 
Easy -to- follow Heathkit assembly manuals 
take you step by step from unpacking to final 
plug -in. Anyone can do it. And when you 

build it yourself, you can service it yourself. 
Your manual becomes a handy service guide. 

Replacement parts are readily available from 
the Heath factory or from Heathkit Electronic Centers. And 
experienced service techs are just a phone call away to help 
you during building or servicing. 

'under full bandwidth 

Li 
0 

HeathkÎt 

1111inissiimmil 

FREE Catalog 
Complete details on 
Heathkit Oscilloscopes 
and nearly 400 other 
Heath electronic kits for 
your home, work or 
pleasure are in the new 
Heathkit Catalog. Send 
for yours today or pick 
one up at your Heathkit 
Electronic Center. 

Heathkit Products are also sold and serviced at Heathkit Electronic 
Centers (units of Veritechnology Electronics Corporation) in major 
cities throughout the U.S. See your white pages. 

Heath Company, Dopt. 020.624, Benton Harbor, MI 49022 
GX 373 
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Comp le te details on
Hea thkit Os cill oscopes
a nd nea rly 400 ot he r
Heath e lect ron ic kit s for
your home, work or
pleasure are in the new
Hea thkit Catalog . Se nd
for yours today or p ick
one up a t your Heathkit
Electronic Center.

FREE Catalog

H thkif®
Heathkit Products are a lso sold and serviced a t Heathkit Electronicea Centers (units of Veritechnology Electronics Corporation) in major
cities throughout the U.S. See your white pages .

Heath Company, Dept. 020-624, Benton Harbor, MI 49022

Only in the Heathkit Catalog will you find this selection of
six profess ional oscilloscopes, each with its own special
features and low price . Compare Heathkit prices with simi-
lar asse mbled sc opes and see how much you can save when
you build it yourself.

Band- Regulated
Heathkit width Vertical Delay high
Model Trace MHz Sensitivity· Lines voltage

10-4235 dual DC-35 2mV/emto yes yes
10V/em

10-4510 dual DC-15 lmV/emto yes yes
5V/em

10-4550 dual DC-l0 10mV/em to no yes full $399.95
20V/em

10-4555 singlll DC-l0 10mVtem to no yes full $349.95
20V/em

10-4205 dual DC-5 10mV/em no no partial $279.95

10-41 05 single DC-5 10mV/em no no partial $199.95

· Under full bandwidth

Six prolessional scopes 01IeI'

build-il-youl'sell savings
Save up to 46% when you build it yourself.

Heathkit manuals make kitbuilding easy

,.

Ea sy-to-follow Heathkit assembly manuals
~ ta ke you step by step from unpacking to final

--== plug-in. Anyone can do it. And when you
TJr build it yourself , you can service it yourself.

Your ma nua l becomes a handy service guide.
Replacement parts are readily available from

the Heath fa ctory or from Heathkit Electronic Centers. And
experienced service te chs are just a phone call away to help
you during building or servicing.
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An introductory 
Electronics 

ELECTRONICS DESIGNERS' HAND- 
BOOK. Edited by L J Giacoletto 2nd Ed 

344 pp . 1.686 illus Now doubled In size and 
with 90 °o of its material new this famous classic 
(first edition by Landee. Davis, Albrecht) has 
been thoroughly revised and updated to give 
you not only the how and the why Of all your 
design work but also the how much of every 
design step you lake' 
231/494 Pub. Pr.. $56.50 Club Pr.. $41.50 

STANDARD HANDBOOK FOR ELEC- 
TRICAL ENGINEERS, 11/e. By D G Fink 
and H W Beaty 448 pp . 1.474 drus A giant in 
every sense of the word. today s most widely 
used source of electrical engineering informa 
lion and data serves you as rio other single 
work available anywhere when you need de- 
tailed. accurate. timely. and reliable facts and 
how -to on the generation. transmission. d's- 
Iribution, control. conversion and application 
of electric power 
209/74X Pub. Pr.. $49.50 Club Pr.. $38.00 

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL: 

LOGIC DESIGNERS' MANUAL. By J D Lenk 
784 671 Pub Pr S18 95 Club Pr. SIS.7S 

CRYSTAL OSCILLATOR DESIGN ANO TEMPER- 
ATURE COMPENSATION. By M E Frerking 
784/973 Pub Pr $16 95 Club Pr.. $13.50 

MINICOMPUTER SYSTEMS. 2/.. By R H Eck. 
house Jr 
787/026 Pub Pr $21 95 Club Pr.. $17.75 

UNDERSTANDING OSCILLOSCOPES AND DIS- 
PLAY WAVEFORMS. By K W Sessions 6 W A 
Fischer 
787/786 Pub. Pr., $17.95 Club Pr., $14.50 

THE SEMICONDUCTOR MEMORY BOOK. By Intel 
Marketing Communications 
788/391 Pub. Pr.. f14.95 Club Pr.. $12.70 

MICROPROCESSOR APPLICATIONS MANUAL. 
By Motorola Semoconductor Products Inc 
435/278 Pub. Pr., $38.00 Club Pr. $26 SO 

NATIONAL ELECTRICAL CODE HANDBOOK. 
16/b. By J F McPartland 
456/909 Pub. Pr. $19 95 Club Pr. . S14 50 

SOURCEBOOK OF PROGRAMMABLE CAL- 
CULATORS. By Texas Instruments Inc 
637 466 Pub. Pr.. $16.50 Club Pr.. $12.50 

OSCILLOSCOPES. By R Van Eric 

670 501 Pub Pr.. 519.50 Club Pr., $14.50 

NOISE REDUCTION TECHNIQUES IN ELEC- 
TRONIC SYSTEMS. By H Ott 
769/63% Pub. Pr., $21.25 Club Pr.. 515.50 

THE DESIGN AND DRAFTING OF 
PRINTED CIRCUITS. By D Lindsey 196 
pp 10O /Bus For everything you need to know 
and understand about design phases that PC 
artworks go through, from schematics to the 
finished PC. your best all- around guides this 
fully illustrated new teaching tool 
054/304 Pub. Pr.. $26 95 Club Pr.. $21.00 

ELECTRONICS DICTIONARY. Edited by J 
Markus 4th Ed . 768 pp . 1.173 dlus . 17.090 
terms With the new edition of this world 
renowned dictionary you be able to quickly 
find the meaning and correct usage of any 
electronics term. no matter how obscure' 
404/313 Pub. Pr.. $24.50 Club Pr., $19.50 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D F 

Stout Edited by M Kaufman 434 pp . 223 
taus Compact. concise, highly concentrated, 
and containing a storehouse of information. 
this one -stop volume will help you solve any op 
amp circuit problem' 
617,97X Pub. Pr.. $29.65 Club Pr.. $17.50 

ELECTRONIC DISPLAYS. By E G Bylan- 
der Texas Instruments Incorporated. 172 pp . 

Illus The book describes current electronic 
displays by family types. discussing all as- 
pects of their operation application, and cir- 
cuit requirements You cover photometry and 
contrast enhancement. together with the fun- 
damentals of Such critical components as 
mounts and drives. interface requirements. 
and other necessary engineering Information 
095/106 Pub. Pr.. $19.50 Club Pr., $15.95 

DIGITAL FILTERS. By A Antoniou 524 pp 
. 

dlus This all- Inclusive, up -to -date treatment 
guarantees your thorough understanding ut 
today's digital filters and the theories, tech. 
niques. and procedures yoJII be using in 
their analysis. design and implementation 
The book gives you many design examples 
together with the numerous possible ap- 
proaches and engineering tradeoffs relating 
to their hardware implementation 
021171 Pub Pr . $23.95 Club Pr . 518 50 

BUCHSBAUM'S COMPLETE HAND- 
BOOK OF PRACTICAL ELECTRONIC 
REFERENCE DATA. By W H Buchsbaum 
2nd Ed . 645 pp . 371 dlus . 70 tables It gives 
you all the technical electronic Information you 
need --from the factual foundations of elec- 
tronics to the latest technical advances in op- 
toelectronics. large scale integrated circuits 
digital logic microprocessors, and comput- 
ers Hundreds of formulas graphs, charts. 
and tables 
786/550 Pub. Pr.. $19.95 Club Pr.. $16.95 

RADIO HANDBOOK. By W I Orr. 21st Ed . 

1,135 pp . 
1.364 dlus Now completely up- 

dated. expanded, and more deserving than 
ever this profusely illustrated reference gives 
you everything you need to know to under- 
stand design, use. and experiment with every 
circuit and piece of equipment (All recent 
technc'- -1cal breakthroughs are covered) 
772/630 Pub. Pr.. $21.50 Club Pr.. $16.60 

TRANSFORMER AND INDUCTOR DE- 
SIGN HANDBOOK. By W T McLyman. 428 
pp drus User -oriented throughout. it covers 
everything from transformer design and in- 
ductor design with dc . power Inductor design 
designing for regulation. inductor design 
without dc. constant voltage transformer cur- 
rent and three -phase transformer, to applica- 
tion of magnetic components in power elec- 
trontcs 
7861755 Pub. Pr.. $35.00 Club Pr.. $26.50 

THE DESIGN AND DRAFTING O F
PRINTED CIRCUITS. By D. lindsey. 196
pp., 100 iflus. For everything you need to know
and understand about design phases that PC
artworks go through, from schematics to the
finish ed PC, your best all-around guide is this
fully illustrat ed new teaching tool.
054/304 Pub. Pr., $26 .95 Club Pr., $21.00

ELECTRONICS DI CTIONARY. Edited by J.
Markus. 4th Ed., 768 pp., 1,173 iI/us., 17,090
terms. With the new edi tion of th is wor ld­
renowned dictionary you'll be able to quickly
find the meaning and correct usage of any
electronics term , no matter how obscure!
4041313 Pub. Pr., $24.50 Club Pr., $19.50

HANDBOOK OF OP ERATIONAL
AMPLIFIER CIRCUIT DE SIGN . By D. F.
Stout. Edited by M. Kaufman. 434 p p ., 223
iI/us. Compact, conc ise, highly conce ntrated ,
and containing a store house of information ,
this one-stop volume wil l help you so lve any op
amp ci rcuit problem!
617197X Pub. Pr., $29.65 Club Pr., $17.50

ELECTRONIC DISPLAYS. By E. G. Bylan­
de r, Texas Instruments Incorporated . 172 pp ..
iflus . The book desc ribes current elect ronic
displays by family types. dis cussing all as­
pec ts of the ir ope ration, appl ication , and cir­
cuit requirements. You cover photometry and
contrast enhancement . together with the fun­
damentals of such c ritic al com ponents as
moun ts and drives, interface requirements ,
and othe r necessary engineering information.
0951108 Pub. Pr., $19.50 Club Pr., $15.95

DIGITAL FILTERS. By A. Anton iou , 524 pp.,
ittus , This all-inclusive, up-to-date treatment
guarantees your thorough understanding of
today's dig ital filters and the theo ries , tech­
niques . and proced ures you'll be using in
their ana lysis , des ign. and implemen tation.
The book gives you many des ign examples .
toge the r with the num erous po ss ib le ap­
p roaches and engin eering tradeoffs relating
to their hardwa re imp lementat ion.
021/171 Pub. Pr., $23.95 Club Pr., $18 .50

BUCHSBAUM 'S COMPLETE HAN D­
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA. By W H. Buchsbaum ,
2nd Ed .. 645 pp., 37 1 iflus ., 70 tables . It gives
you all the technica l elect ronic information you
need -from the factual foundations of elec ­
tronics to the latest techni cal advances in op­
toelect ronics. large scal e integrated circuits.
digita l logi c . microprocessors, and comput­
ers. Hundreds of formulas. graphs. charts.
and tables.
786/550 Pub. Pr., $19.95 Club Pr., $16 .95

RADIO HANDBOOK. By W I. Orr, 21st Ed .,
1,135 pp ., 1,364 iI/us . Now completely up­
dated , expa nd ed , and more deserving than
ever this profuse ly illustrated reference gives
you everything you need to know to unde r­
stand . design. use, and exp eriment with every
circuit and piece of equipment. (All recent
technological breakthrough s are covered).
772/630 Pub. Pr., $21.50 Club Pr. , $16 .60

TRANSFORMER AND INDUCTOR DE ­
SIGN HANDBOOK. By W T McLyman, 428
pp ., iflus . User-orien ted through out, it covers
everything from transformer de sig n and in­
du ctor des ign with de, powe r indu ctor design,
design ing for regulat ion . induc tor design
without de , constant voltage trans form er, cur­
rent and three-phase transformer, to appli ca­
tion of mag netic components in power elec­
tronics .
786 fi55 Pub. Pr. , $35.00 Club Pr., $26.50

An introductor~

Electronics

Club Pr., $14.50

Club Pr., $15.50

Club Pr., $14.50

ELECT RON ICS DESIGNERS' HAND­
BOOK. Edited by L. J. Giacoletto. 2nd Ed.
2,344 pp., 1,686 iflus . Now doubled in size and
with 90% of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how muc h of every
design step you take!
231/494 Pub. Pr. , $56.50 Club Pr. , $41.50

STANDARD HANDBOOK FOR ELEC­
TRICAL ENGINEERS. 11/0. By D. G. Fink
and H. W. Beaty. 448 pp ., 1,414 iflus. A giant in
every sense of the word, today's most widely
used source of electri cal engineer ing inform a­
tion and data serves you as no other single
work available anywhe re when you need de­
tailed, accurate , timely, and reliable facts and
how-to on the generat ion, transmission, dis­
tributi on, contro l, convers ion, and application
of electric power.
209fi4X Pub. Pr. , $49.50 Club Pr., $38.00

lfPf2iNno
'"bf2CUITS
AAND ~--.~-

N OI SE RE DUCTION TECHNIQUES IN ELEC­
TRON IC SYSTEMS. By H. Ott.
769/6 3X Pub . Pr., $21.25

NATIONAL ELECTRICAL CODE HANDBOOK,
16/8. By J . F. McPartland
456/909 Pub. Pr., $19.95

SOURCEBOOK OF PROGRAMMABLE CAL­
CULATORS. By Texas Instruments. Inc.
637/466 Pub . Pr., $16.50 Club Pr., $12.50

OSCILLOSCOPES. By R. Van Erk.
670/ 501 Pub . Pr., $19.50

Club Pr., $12.70

LOGIC D ESI GNER S' MANUAL. By J . D. Lenk .
784/67 1 Pub . Pr., $18.95 Club Pr., $15.75

CRY STA L OSCILLATO R D ESIG N AND TEM PER­
ATUR E COMPENSATION . By M. E. Frerking .
784/973 Pub . Pr., $16.95 Club Pr., $13.50

M IN ICOMPUTER SYSTEMS, z/«. By R. H. Eck·
hou se, Jr.
787/ 026 Pub. Pr., $21.95 Club Pr., $17.75

UNDERSTANDING OSCILLOSCOPES AND DI S·
PL AY WAVEFORMS. By K. W. Sess ions & W. A.
Fischer.
787/786 Pub. Pr., $17.95 Club Pr., $14.50

THE SEMICON DUCTOR M EM ORY BOOK. By Intel
Marketing Communi cati ons.
788/ 391 Pub. Pr., $14.95

BE SURE TO CONSIDERTHESEIMPORTANT TITLES AS WELL:
M ICROPROCESSOR APPLICATIONS MANUAL.

By Motoro la Semiconducto r Products, Inc.
435/278 Pub. Pr., $38.00 Club Pr., $26.50
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ffer to new members of the 
nd Control Engineers' Book Club 

HANDBOOK OF ELECTRONICS CAL- 
CULATIONS FOR ENGINEERS AND 
TECHNICIANS. Edited by M Kaufman and 
A H Seidman 653 pp . 725 Alas This first 
comprehensive tool of its kind includes hun- 
dreds of worked -out problems in analog and 
digital circuits. Includes more than 700 dia- 
grams. curves, tables. and graphs 
333/920 Pub. Pr.. $24.50 Club Pr., $111.95 

MICROCOMPUTER -BASED DESIGN By 
J B Peatman Expanded 4th printing, 604 
pp . over 400 photos and other illustrations Do 
all your best day -to -day designs. as well as 
your supercreative and special designs 
around the new microcomputers and the spe- 
cific "how help you get here' 
491/380 Pub. Pr.. $26 95 Club Pr.. $18.95 

MICROELECTRONICS 
Digital and Analog Circuits and 
Systems By J Millman. 881 pp , 700 illus. 
This giant book takes you step by step from a 
qualitative knowledge of a semi- conductor, to 
an understanding of the operation of devices, 
and finally, to an appreciation of how these are 
combined to form micro -electronic chips. 
423/27X Pub. Pr., $24.50 Club Pr., $19.50 

MINI/MICROCOMPUTER HARDWARE 
DESIGN. By G D Kraft and W N Toy 514 
pp . 250 photos, diagrams. figures The swing 
is more to designing and using small -scale 
computers as computing components, this is 
your guide to doing lust that' With what you 
already know. plus the skills you'll gain here. 
you'll be way ahead as the whole field of corn - 
puting moves towards distributed processing 
element systems' 
788 26X Pub Pr . $19 95 Club Pr . $16 95 

DIGITAL INTEGRATED CIRCUITS AND 
OPERATIONAL AMPLIFIER AND OP 
TOELECTRONIC CIRCUIT DESIGN. 
Edited by B Norris 206 pp . 400 ilk's Having 
this vast amount of case -tested data, proven 
shortcuts. worked -out circuit designs. and cir- 
cuit diagrams handy saves you valuable time for 
your other. more vital, areas of creative de- 
sign -and cuts down costs in all areas' 
637 539 Pub. Pr., $21.50 Club Pr.. $15.95 

INTRODUCTION TO RADAR SYSTEMS, 
2/e. By M I Skolnik 698 pp . 244 glus This 
new edition of a widely used text on radar from 
the systems engineer s point of view brings 
you full discussions of the many major 
changes that have occurred in the field re- 
cently 
579/091 Pub. Pr., $34.95 Club Pr.. $27.95 

ENGINEERING MATHEMATICS HAND- 
BOOK Definitions, Theorems, For- 
mulas, Tablas. By J J Tuma 2nd Ed . 394 
pp . 226 relus Now you can use even the most 
difficult formulas on your pocket calculator for 
input and or storage' Literally thousands of 
formulas were remodeled to facilitate their ap- 
plication to today s pocket calculator opera - 
tons 
654/298 Pub. Pr.. $21.95 Club Pr.. $17.50 

ELECTRONICS ENGINEER'S HAND- 
BOOK. Editor -in- Chief. D G Fink 2,104 pp , 

2.026 ¡Bus Huge in every sense, this instant - 
reference volume gives you every latest essen- 
tial in the field. 2.100 formulas and equations. a 
2.500 -item bibliography. and every illustration 
you need to clarify all of modern electronics' 
209/804 Pub. Pr.. $52.50 Club Pr.. $37.50 

PRINTED CIRCUITS HANDBOOK, 2/.. 
By C F Coombs. Jr 256 pp.. 327 glus Blue- 
prints every important phase of pnnted circuitry 
Provides the information you need to establish a 
production facility and control the processes A 
virtual encyclopedia in the field. five major sec- 
tions cover engineering. fabrication. assembly. 
soldering. and testing 
126/089 Pub. Pr. $32 50 Club Pr.. $24.50 

ENGINEERING FUNDAMENTALS FOR 
PROFESSIONAL ENGINEERS' EXAM- 
INATIONS, Second Edition. By L M 

. 4 r6 pp .3., .s Here - in this single 
you'll find a. the latest. most essen- 

tial material you need to prepare for and pass 
your state's engineering registration exam 
Hundreds of examples and practice problems 
are all drawn from actual PE exams. and were 
selected because they are representative of 
the problems that will appear on your exam 
503/80X Pub. Pr.. $23 50 Club Pr..516.95 

Why YOU should join now! 
BEST BOOKS IN YOUR FIELD - Books are selected from a wide range of 

publishers by expert editors and consultants to give you continuing access to 
the latest books in your field. 

BIG SAVINGS Build your library and save money too! 11íe guarantee sav- 
ings of at least 15% off publishers' list prices on every book. Usually 20%, 25% or 
even higher! 

BONUS BOOKS -You will immediately begin to participate in our Bonus 
Book Plan that allows wu savings between 70 -80% off the publisher's price of 
many books. 

CONVENIENCE -14 times a year you receive the Club Bulletin FREE, fully 
describing the Main Selection and alternate selections. together with a dated 
nsply card. If you want the Main Selection, you simply do nothing - it will be 
shipped automatically. If you want an alternate selection -or no hook at 
all -you simply indicate it on the regular reply card and return it by the date 
specified. You will have at least 10 days to decide. If, because or late mail 
delivery of the Bulletin you should receive a bookyou do not want. just return 
it at the Club's expense. 
As a member, you agree only to the purchase of four books lincluding your 
first selection) over a two-year period. 

any one 
of these great 

professional books 

r 

Special $1.89 premium 
book comes to you 

with your first 
club selection 

I. 

MAIL THIS COUPON TODAY 

I.lectnmics and Control Engineers' 
I$tx)k Club 
If). Box 582. Hightxttrvn. Nets Jersey 08520 

Please enroll me as a member and send me the two books 
indicated. billing me for my first selection only at the 
discounted member's price. plus local tax. postage and 
handling II not satisfied. I may return the hooks within 10 

days and n» membership will be canceled I agree to 
purchase a nununum of 3 additional books dunng the 
next 2 years as outlined under the club plan descnhed in 
this ad Membership in the club is continuous but can- 
celable In nw at any time after the four txxrk purchase 
mqurmment has been fulfilled 

Write Code of Nfile Code r of 
PHEMILM selection here FISSI selection here 

( rders lnsn outside the l S must be prepaid with inter- 
! ational money orders in t S dollars 

Signature - 

ame 

tddress 

City 

State -Lip 

Ibis tinder subject to acceptance by McGraw -Hill. All 
prices subject to change without notice. Offer good only 
to new members A postage and handling charge is 
added to all shipments E 33415 

7 

J 

,ffer to new members of the.
Ind Control Engineers' Book Club

Why YOU should join now!
• BEST BOOKS IN YOU R FIELD - Books a re se lecte d fro m a wide range of
p u blis hers by ex p e r t ed itors an d co nsu lta n ts to g ive yo u cont in u ing access to
th e lat e st books in you r field .

• BIG SAVINGS - Bu ild vo ur libra rv an d save m onev too! We guara n tee sav­
in gs of at least 15%off p uhl ish et -s ' list p rice s on every h ook. Usu a lly 20%, 25% or
eve n h ighe r!

• BONUS BOOKS - You wi ll immediately begin to part ici p a te in o ur Bon us
Book Plan th at a llows yo u savi ngs betwee n 70-80% off the p ublishe r 's p rice of
m any books .
• CONVENIENCE - 14 times a ve a l' vou rece ive the Clu b Bu lle t in FREE , full v
d escribi ng the Mai n Se lection ancl alternate se lect io ns, toget her wi th a d at ecl
reply card . Ify ou want the Ma in Selec t ion , yo u s imp ly d o nothing - it will be
sh ip p ed au tomatically. If yo u wan t an a lternate se lect ion - or no book a t
a ll - vou si mplv in d icat e it on the regu lar reply card an d return it by the d at e
speci fied. You 'will h ave at lea st 10 days to d ec id e . If, becau se of lat e mail
d c liverv of th e Bu lle t in vou sh o u ld rece ive a b oo k vo u do not wa nt, ju s t re tu rn
it a t t h~ Club 's expen se. .

As a m ember, yo u ag ree on ly to the p urchase of foul' bo ok s (in cl u d ing yo u r
first se lect ion ) over a two-yea r p eriod .

Signarure _

Nam e _

-"
<0
COo

"TI
m
[D
Jl
C»
Jl
-<

WriI e Co de # of
FIRST se tec t ion he re

writ e Co d e # o f
PREMIUM se tec riol1 h e re

City _

Orders from o uts id e th e U.s. m us t be p repaid w ith int er­
national money orders in U.S. doll a rs .

__11_-

Special $1.89 premium
bookcomesto you

with yourfirst
club selection

Address _

Elect ron ics a n d Con tr ol En gin eers '
Book Clu b
1'0 . Bo x 582 , Hights to wn , I\'e w Jersey 08520

Please enroll m e as a me m be r and send m e th e two books
indicat ed , billing m e for my firs t se lec t ion on ly a t th e
di scounted me m be r's p rice, plus lo cal tax, postage and
ha nd ling. If not sa ti sfied , I m ay return th e book s within 10
d ays a nd my m em bersh ip will be cance led. I agre e to
purchase a minim um of 3 ad d itional books during th e
nex t 2 years as ou tl ine d under th e club plan describe d in
this ad . Membersh ip in rh e cl u b is con ti nuo us bur ca n­
ce lab le by m e at any tim e after the four book p u rchase
req uireme nt has been futfi lled .

Sta te Zip _

Th is ord er su bject to accep tance by McGr", v-Hill. Alt
prices subjec t to chang e wi thout not ice . Offer good only
to new mem bers . A po stag e and handling charge is

I added to all sh ip m en ts . E 33415~ J

r------ MAIL THIS COUPON TODAY -----,

INTRODUCTION TO RADAR SYSTEMS,
2/e. By M. I. Skolnik. 698 pp ., 244 iIIus. This
new edition of a wide ly used text on radar from
the systems enginee r's point of view bring s
you fu ll di scu ssions of th e man y major
changes that have occurred in the field re­
centl y.
579/091 Pub. Pr., $34.95, Club Pr., $27.95

ENGINEERING MATHEMATICS HAND­
BOOK Definitions, Theorems, For­
mulas, Tables. By J. J. Tuma. 2nd Ed., 394
pp. , 226 iIIus. Now you can use even the most
diffi cu lt formul as on your poc ket calculator for
input and / or storage! Litera lly thousands of
formulas were rem ode led to faci litate their ap­
plication to today's pocket calculator opera­
tions .
654/298 Pub. Pr., $21.95 Club Pr., $17.50

ELECTRONICS ENGINEER'S HAND­
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp .,
2,026 iIIus. Huge in every sense, this instant­
reference volume gives you every latest essen­
tial in the field , 2,100 formu las and equations, a
2,500-item bibliography, and every illustration
you need to clarify all of modern electronics!
209/804 Pub. Pr., $52.50 Club Pr., $37.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F Coombs , Jr. 256 pp ., 32 7 iI/us. Blue­
prints every important phase of printed circuitry.
Provides the information you need to establish a
production facility and control the process es. A
virtual encyclopedia in the field , five major sec­
tions cover engineering, fabrication , assembly,
soldering , and testing .
126/089 Pub. Pr., $32.50 Club Pr., $24.50

ENGINEERING FUNDAMENTALS FOR
PROFESSIONAL ENGINEERS' EXAM­
INATIONS, Second Edition . By L. M.
Polentz, 416 pp ., 326 iI/us. Here - in this sing le
volume -you' ll find all the latest. most essen ­
tia l mate ria l you need to prep are for and pass
your state 's eng inee ring regi stration exam .
Hundreds of exam ples and prac tice problems
are all drawn from act ual RE. exams. and were
selected because they are repr esentative of
the probl ems that will appea r on your exam .
503/80X Pub. Pr., $23.50 Club Pr., $16.95

HANDBOOK OF ELECTRONICS CAL­
CULATIONS FOR ENGINEERS AND
T ECHNICIANS. Edited by M. Kaufman and
A. H. Seidma n. 653 pp ., 725 iIIus. Thi s first
comprehensive tool of its kind includes hun­
dreds of worked-out problems in analog and
digita l circuit s . Includ es more than 700 dia­
grams , curves, tables , and graphs.
333/920 Pub. Pr., $24.50 ClubPr., $18.95

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expa nded 4th printing, 604
pp ., over 400 photos and other illustrations Do
all your best day -to-d ay designs, as well as
your superc reat ive and special designs ,
around the new micro computers and the spe­
cific "how-to" help you get here!
491/380 Pub. Pr., $26.95 ClubPr., $18.95

MICROELECTRONICS
Digital and Analog Circuits and
Systems By J. Millman . 881 pp ., 700 iI/us.
Th is giant book takes you step by step from a
qualitat ive knowledge of a semi -conductor, to
an underst anding of the operation of dev ices,
and finally, to an appreci ation of how these are
combin ed to form micro -electronic chips.
423/27X Pub. Pr., $24.50 ClubPr., $19.50

MINVMICROCOMPUTER HARDWARE
DESIGN. By G. D. Kraft and W. N. Toy. 514
pp ., 250 photos, diagrams, figures. Theswing
is mor e to designin g and using sma ll-scale
computers as computing components , this is
your guide to doing just that! With what you
alr eady know, plus th e sk ills you' ll gain here ,
you' ll be way ahead as the whole field of com­
puting moves toward s distr ibu ted processing
element syste ms !
788/26X Pub. Pr., $19.95 ClubPr., $16.95

DIGITAL INTEGRATED CIRCUITS AND
OPERATIONAL AMPLIFIER AND OP­
TOELECTRONIC CIRCUIT DESIGN.
Edited by B. Norris. 206 pp ., 400 iI/us. Having
this vast amount of case-tes ted data, proven
shor tcuts, worked-out circuit designs , and cir­
cuit diagrams handy saves you va luable time for
your other, more vital, areas of creative de­
sign-and cuts down costs in aI/ areas!
637/539 Pub. Pr., $21.50 Club Pr., $15.95
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fact: 
a Genuine Shure 
upgrade stylus is 
unquestionably 
the biggest 
bargain in hi -fi 

We strongly urge you to check your stylus 
for wear at least once a year to protect 
your records and maintain the highest 
standards of listening pleasure 
Regardless of when (or where) you 
purchased your Shure cartridge. there is 
a Genuine Shure replacement stylus 
available which will bring your cartridge 
right back to its original specifications 
Even better. you may actually be able to 
improve its performance significantly over 
the original with a Genuine Shure 
upgrade stylus at surprisingly low cost! 
For example 

IF YOU OWN: 
UPGRADE 
WITH: 

I. VIS 
Type III 
SERIES 

VN35HE è-1 - 

Hyperelhptical 
stylus It' M95 

SERIES 

4 
N9SHEe 
Hyperelliptical 
stylus 

e M70 
SERIES 

/ , 
N72EJ Vim\ 

&radial 
(Elliptical) stylus 

N72B 
Spherical stylus 

ANY M91, 
M92, M93 

N9IED 
stylus 

ANY M71, 
M73, M75 

N75 TYPE 2' 
Series styli 

ANY M44 Series N5SE stylus 

M31), St7D N21D stylus 

'Before purUVSmg any replacement stylus be ceoarn 
yap turntable rs co npant)le win the tracrunp lonce ot 
ins stylus ytx, select 

Always insist on a 
Genuine Shure 
replacement stylus. 
Look for the name 
"Shure" on the stylus 
grip. 
v SHURE 
Shwa Brothers Inc . 222 Harney Ave . 

Evanston, IL 60204 
In Canada A C Srmnonds 6 Sons Lrnrted 
Outside the U S on Canada, wrte to Shull) &others 
Inc Ann Dept J6 lof r,tormatron on your total SNre 
dsnrbutor Manufacturers of high ndenty components 
m,crophoros sound systems and related C'Cu.t'y 

CIRCLE el ON FREE INFORMATION CARD 

EQUIPMENT REPORTS 
continued front page 26 

The top, bottom and sides have the simulated 
walnut finish. However, the exterior surface of 
the rear panel is unfinished and should be 

painted black. Also, the exterior surface of the 
front panel and the grille cloth frame should be 

painted to prevent the unfinished wood sur- 
faces from showing through the grille cloth. 
Hat black latex paint is provided along with a 

foam paint applicator. Two coats are required 
for each surface. Each coat took about 'ir -hour 
to apply with about I -hour drying time in 
between. At the end of the first coat, the foam 
applicator had just about had it. So. in between 
coats. a trip to the local hardware store was 

made to purchase a new one. After applying 
the second coat, the surfaces were allowed to 
dry overnight. 

The next step consists of mounting the mid- 
range sub -enclosure on the interior surface of 
the front panel. The sub -enclosure consists of a 

plastic "cup" with a terminal block and push - 
on connectors on the ends of the wires that 
connect to the midrange driver. To mount the 
sub -enclosures, as well as assembling the rest 
of the kit, a silicone rubber cement is provided 
in a cartridge that is used with the caulking 
gun. The cement is applied to the interior sur- 
face of the front panel around the edges of the 
midrange cutout. The sub -enclosure is then 
pressed into place. 

The crossover network is mounted next 
using the silicone rubber cement. The ccmcnt 
is applied to the interior surface of the rear 
panel around the edges of the crossover cutout. 
The crossover network is then pressed into 
place. The cement was allowed to dry over- 
night although the assembly manual stated 
that the setting time is two hours. 

Next. the front panel is cemented into place. 
First. a brace that extends between the front 
and rear panels is cemented in place. Then 
cement is applied to the grooves in the front 
edges of the enclosure. These grooves permit 
the front panel to be flush mounted. The front 
panel is then pressed into place and the cement 
allowed to dry overnight. The damping materi- 
al is installed next. A large roll of damping 
material is cut into three pieces; two large and 
one small. The two large pieces are rolled up 
and stuffed into the enclosure. The small piece 
is rolled up and stuffed into the midrange sub - 
enclosure. After this is done, the drivers arc 
connected and the system connected to a pow- 
er amplifier to test each of the drivers. If all the 
drivers are functioning. they are then ce- 
mented in place. 

Cement is applied to the exterior surface of 
the front panel around the edges of the driver 
cutouts. The drivers are then pressed into 
place. The cement is allowed to dry overnight 
and then any excess cement protruding around 
the edges of the drivers is peeled away. 

The final step is to mount the grille cloth. 
The grille cloth is stretched over its frame and 
held in place with a staple gun. The frame is 

attached to the enclosure with push -on fasten- 
ers that are provided in each corner of the 
frame and on the front panel of the enclosure. 
The frame is simply pressed into place. 

How it sounds 
Considering the price and size of this speak- 

er system, its performance pleasantly surprised 
us. We placed a pair of the 2.5's in a medium - 
sized listening room and listened to a wide 
variety of program material over a 3 week peri- 

od. The speakers were placed on the floor and 
we found that the "flat" setting of the cross- 
over network provided the best response. 

The bass response was surprisingly accurate 
considering the size of the speaker system. It 
was not at all boomy, but simply there. As 
expected, it did not extend into the lower bass 

regions as it does in some larger. more expen- 
sive systems. 

Horns and cymbals were reproduced cleanly 
and brilliantly, attesting to the good frequency 
and transient response of the tweeter. The 
Speakerlab 2.5's provided a sense of presence 
and the stereo imaging was sharp. Overall, we 

liked the sound of the 2.5's. 
If you are looking for a speaker system in 

this price range, you would be making a mis- 
take not to consider the 2.5's. The complete kit 
featuring the utility enclosure is 5139.00 each. 
The same kit with the walnut enclosure is 

S 1 59.00. The model 2.5 is also available com- 
pletely assembled for $215.00. Or. if you're a 

real do- it- yourselfer, you can purchase just the 
drivers and crossover along with plans of the 
enclosure for $109.00. The Speakerlab catalog 
also features individual drivers, crossover net- 
works and publications describing how to 
design your own speaker systems. R -E 

Simpson Model 380 
Microwave Leakage Tester 

CIRCLE 102 ON FREE INFORMATION CARD 

MICROWAVE OVEN LEAKAGE IS A HOT SUBJECT, 

(sorry about that!). Anyone working with 
microwave ovens must have testers that can 
detect leakage, and make sure that this leakage 
is below the Performance Standards of the 
U.S. Department of Health, Education and 
Welfare. The HEW standards call for a maxi- 
mum of 1.0 mW per- square -centimeter at any 
point that is 5 cm from the oven's external 
surfaces prior to purchase. After purchase and 
use. the leakage limit goes up to 5 cm -per- 
square- centimeter. 

Simpson Electric Company (853 Dundee 
Avenue, Elgin, IL 60120) has developed the 
model 380 microwave leakage tester. The 
tester is a self- contained instrument, calibrated 
at 2450 MHz. It has four power- density 
ranges: 0 -2.5 mW per -square- centimeter; 
0 -IO mW per- square -centimeter; 0-25 mW 
per- square -centimeter; and 0-100 mW per - 
square- centimeter, with an accuracy on all 
ranges of ± 1.0 dB. The ranges are selected by 
a handy thumbwheel knob designed for using 
your right thumb. 

For special testing, it provides two response 
continued on page 34 

Simpson Model 380
Microwave Leakage Tester

MICRO WAVE OVEN LEAKAGE IS A HOT SUBJECT,

(sorr y about that!) . Anyone working with
microwave ovens must have testers that can
detect leakage, and make sure that this leakage
is below the Per formance Standards of the
U.S. Department of Health, Education and
Welfare. The HEW standards call for a maxi­
mum of 1.0 mW per-square-centimeter at any
point that is 5 cm from the oven's external
surfaces prior to purchase. After purchase and
use, the leakage limit goes up to 5 ern-per­
square-centi meter.

Sim pson Elect ric Company (853 Dundee
Avenue, Elgin, IL 60 120) has developed the
model 380 microwave leakage tester . The
tester is a self-contained instrument, calibrated
at 2450 MHz . It has four power-density
ranges : 0- 2,5 mW per- square-centimeter;
0-10 mW per-square-centimeter; 0-25 mW
per-square -centimeter; and 0-100 mW per­
square-centimeter, with an accuracy on all
ranges of ± 1.0 dB. The ranges are selected by
a handy thumbwheel knob designed for using
your right thumb.

For special testing, it provides two response
continued on page 34
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od. Th e speakers were placed on the floor and
we found that the "flat " sett ing of the cross­
over network provided the best response.

Th e bass response was surprisingly accura te
consider ing the size of the speaker system. It
was not at all boomy, but simply there. As
expected, it did not extend into the lower bass
regions as it does in some larger, more expen­
sive systems .

Horns and cymbals were reproduced cleanly
and brilliantl y, attesting to the good frequency
and tra nsient response of the tweeter . Th e
Speakerlab 2.5's provided a sense of presence
and the stereo imaging was sharp. Overall, we
liked the sound of the 2.5's.

If you are looking for a speaker system in
this price range, you would be making a mis­
take not to consider the 2.5's. The complete kit
featuring the utilit y enclosure is $139.00 each.
The same kit with the walnut enclosure is
$ 159.00. Th e model 2.5 is also available com­
plete ly assemb led for $215 .00. Or, if you're a
real do-it-yourselfer, you can purchase jus t the
drivers and crossover along with plans of the
enclosure for $109 .00. The Speakerlab catalog
also features individual drivers, crossover net­
works and publications describi ng how to
design your own speaker systems. R-E

EQUIPMENT REPORTS
continued from page 26

The top, bott om and sides have the simulated
walnut finish . However , the exterior surface of
the rear panel is unfinished and should be
painted black. Also, the exterior sur face of the
front panel and the grille cloth frame should be
painted to prevent the unfinished wood sur­
faces from showing through the grille cloth.
Flat black latex paint is provided along with a
foam paint applicator. Two coats are requ ired
for each surface, Each coat took about liz-hour
to apply with about I-hour drying time in
between , At the end of the first coat, the foam
applicator had just about had it. So, in between
coat s, a trip to the local hardware store was
made to purchase a new one. After applying
the second coat, the surfaces were allowed to
dry overnight.

The next step consists of mounting the mid­
range sub-enclosure on the interior surface of
the front panel. The sub-enclosure consists of a
plastic "c up" with a terminal block and push­
on connec tors on the ends of the wires that
connect to the midrange driver. To mount the
sub-enclosures, as well as assembling the rest
of the kit, a silicone rubber cement is provided
in a cartridge that is used with the caulking
gun , The cement is applied to the interior sur­
face of the front panel around the edges of the
midrange cutout. The sub-enclosure is then
pressed into place.

The crossover network is mounted next
using the silicone rubber cement. The cement
is applied to the interior surface of the rear
panel around the edges of the crossover cutout.
The crossover network is then pressed into
place. The cement was allowed to dry over­
night although the assembl y manual stated
that the setting time is two hour s.

Next, the front panel is cemented into place.
First, a brace that extends betwee n the front
and rear panels is cemented in place. Then
cement is applied to the grooves in the front
edges of the enclosure . These grooves permit
the front panel to be flush mounted . The front
panel is then pressed into place and the cement
allowed to dry overnight. The damping materi­
al is insta lled next. A large roll of damping
material is cut into three pieces; two large and
one small. The two large pieces are rolled up
and stuffed into the enclosure , The small piece
is rolled up and stuffed into the midrange sub­
enclosure . After this is done , the drivers are
connected and the system connected to a pow­
er amplifier to test each of the drivers. If all the
drivers are functioning, they are then ce­
mented in place.

Cement is applied to the exteri or surface of
the front panel around the edges of the driver
cutouts. Th e drivers are then pressed into
place . The cement is allowed to dry overnight
and then any excess cement protruding around
the edges of the drivers is peeled away.

The final step is to mount the grille cloth.
The grille cloth is stre tched over its frame and
held in place with a staple gun . Th e frame is
attached to the enclosur e with push-on fasten­
ers that are provided in each corne r of the
frame and on the front panel of the enclosure.
The frame is simply pressed into place.

How it sounds
Cons idering the price and size of this speak­

er system, its performance pleasantly surprised
us. We placed a pair of the 2.5's in a medium ­
sized listen ing room and listened to a wide
variety of program materi al over a 3 week peri-
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Always insist on a
Genuine Shure
replacement stylus.
Look for the name
"Shure" on the stylus
grip.
®H

'Before purchasinq any replaceme nt stylus be cer tain
your turntable is com patible with the tracki ng force of
the stylus you se lect.

Shure Brothers Inc., 222 Hartrey Ave.,
Evanston, IL 60204
In Canada: A. C. Simmon ds & Sons Limi ted
Outsid e the U.S. or Canada , write to Shure Brothers
Inc., Attn. Dept. J6 for information on your local Shure
d istributor. Manufac turers of high fide lity components,
micr oph ones, sound systems and related circuitry
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_ fact
a Genuine Shure
upgrade stylus is
unquestionably
the biggest
bargain in hi-fi
We strongly urge you to check your stylus
for wear at least once a year to protect
your records and mainta in the highest
standards of listening pleasure.
Regardless of when (or where) you
purc hased your Shure cartr idge , there is
a Genuine Shure replacement stylus
available which will bring your cartridge
right back to its original spec ificati ons.
Even better, you may actua lly be able to
improve its perfo rmance significantly over
the original with a Genuine Shure
upgrade stylus...at surprisingly low cost!
For examp le:
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This $13.00 technical 
library gives you specifications 
for 60 solid -state linear products 
and detailed instructions for scores of circuits 

Li RN ABOUT LINI.ARS EROM THE IN- A 

DUSTRY LEADER. EXAR MANUFAC- 
TURES HUNDREDS OF THOUSANDS OF 
LINEAR CHIPS EVERY WEEK. YOU'LL FIND 
THEM IN PRODUCTS RANGING FROM 
STEREO AMPLIFIERS TO REMOTE CON- 
TROLLED MODEL RACECARS. Now you 
can share Exar's wide -ranging technical 
expertise. This technical library, written 
and prepared by Exar's engineering staff, 
contains complete technical information 
on operational amplifiers, (unction gen- 
erators, phase -locked loops and timers as 
well as application notes and technical 
articles explaining how to incorporate 
these circuits Into devices of your design. 

Function generator data book: 
Fundamentals and specifics 

on IC oscillators. 
Specifications, diagrams and cross refer- 
ences. Covers fundamentals of waveform 
generators and choosing the right oscil- 
lator, plus detailed specifications. 

Operational amplifier data book: 
How they work. how to choose them, 

how to use them. 
Definitions of op amp terms, basic appli- 
cations, and active filter design, as well as 
cross references and detailed product 
specifications. 

Phase -locked loop data book: 
Everything you need to know about 

the PLL. 
Learn to choose the right I'LL circuit and 
how to use it in state -of- the -art applica- 
tions from wireless Intercoms to modems. 

Timer data book: 
From one -shot timers 

to programmable timer -counters. 
-I liner and timer - counter facts from fun- 
damentals through detailed application 
notes. Includes complete specifications 
for a range of micropower timer circuits. 

Applications data book: 
From FSK modems 

to electronic music synthesizers. 
I low to use Exar's desists in circuits in- 
cluding a universal sinewave converter, a 

single -chip frequency synthesizer, a dual 
tone decoder and more: Seventeen sepa- 
rate applications in all. 

r 

Applications dictionary: 
How to find the right product 

for your applications. 
A compact hut comprehensive selection 
guide listing IC applications and recom- 
mended IC devices. 

Exar product guide: Details on IC 
products at your fingertips. 

(..uniplcte sunuiiar) ut specs and infor- 
mation on Exar's wide product line, listed 
by product categories. 

Semi- custom design brochure: How 
to develop your own custom ICs. 

Complete description of I ' ar's unique 
linear and digital semi-custom IC design 
technology. Lets you design specialized 
ICs on prefabricated 121. or bipolar mas- 
ter chips, at low cost in .t matter of weeks. 

Easy to order and inexpensive too. 
This complete technical library, eight 
separate and complete publications in all, 
bound in a handsome custom binder, 
costs only 513.00. Each order must Ise 

accompanied by $2.00 to cover postage 
and handling. To order, simply fill out the 
coupon enclose your check or money or- 
der, anti mail to Exar, 750 Palomar Ave., 
Sunnyvale, CA 94086. 

X'EXAR 
Please send copies of your Technical library at your 
special price of $13.00 each. With my order I enclose 
$2.00 for postage and handling. 

X tl tN Tit HVK M iMtMalllt/aDitiD 
S13.00 

PIK IIMII 

California residents add 6% sales tax. 

Plus 52.00 per order, postage & handling. 

TOTAL ENCLOSED by check or C7 money order. 

Name 

Address 

City State Zip 

lulu 

$2.00 

Phone 

I far il.lsçitad YyMUta 730 Psionw Ave.. Swamis CA MOM RE 2-80 
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Applications dictionary:
How to find the right product

for your applications.
A compact bu t compre hens ive selection
guide list ing IC app lications and recom ­
mend ed IC devices.

Exar prod uct guide: Details on IC
products at your fingertips.

Co mplete summa ry of specs and info r­
mation on Exa r's wide pro duct line, listed
by product ca tego ries.

Semi- custom design broc hure: How
to develop your own custo m ICs .

Complete descrirtion of Exa r's un ique
linear and digita semi-cus to m IC design
technology. Lets you design specialized
ICs on prefabri cated J2Lor bipolar mas­
terchips, at low cos t in a mat ter ofweeks.

Easy to order and inexpensive too.
This complete technical library, eight
separate and complete publi cation s in all,
bo und in a handsom e custo m binder,
cost s on ly $13.00 . Each orde r must be
accompanied by $2.00 to cover postage
and hand ling. To order, simply fill out the
coupon encl ose your check or mone y or­
der, and mail to Exa r, 750 Palom ar Ave.,
Sunn yvale, CA 94086.

I~EXARI

NO . OFnCHN ICAl l1B RA R I E~ ORDERED

Time r data book:
From one-shot timers

to programmable timer-counters.
Timer and t imer -counter facts from fun ­
damentals through detailed application
notes. Includes complete specificat ions
for a range of micropower timer circuits.

Applications data book:
From FSK modems

to elect ronic music synthes izers .
How to use Exar's devices in circuits in­
cluding a un iversal sinewave conve rter, a
single-chip frequ ency synthesize r, a du al
ton e decoder and more : Seventeen sepa­
rate application s in all.

Operational amplifier data book:
How they work , how to choose them,

how to use them.
Definitions of op amp term s, basic appli ­
cations, and acti ve filter design, as well as
cross references and det ail ed product
specificat ions.

Phase-locked loop data book:
Everything you need to know about

the PLL.
Learn to choose the right PLL circuit and
how to use it in state-of-the-art applica­
tions from wireless intercoms to modems.

1------------ ---------- - - - - ------ - - - ,
I p lease send _ _ cop ies of your Technical Library at your
I specia l pr ice of $13.00 eac h. With my order I encloseI $2.00 for postage and han dling.

I x $13.00

!
Californ ia residents add 6% sa les tax.

Plus $2.00 per orde r, postage & handling. 2.00

TOTAL ENCLOSED by 0 check or 0 money order.
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Addre ss _

I City State Z ip - - - - --

L Exar Integrated Systems . 750 Palomar Ave., Sunnyvale. CA 94086 RE 2-80
-----------------------------------~

T EARN ABOUT LIN EARS FRO M THE IN­
L DUSTRY LEAD E R . EXAR M A N UF AC­
TURES H U ND R ED S OF T H O U SA N D S OF
LINEAR C HI PS EVERY WEEK . YOU'LL F IND
T HEM IN P R O DUCTS RANG ING FRO M
STEREO AM P LIF IERS TO RE MOTE CON­
TROLLE D M OD EL RACECARS . Now yo u
can share Exa r's wide-ranging technica l
expert ise. This technical libra ry, written
and prepared by Exar's engi neering staff,
conta ins complete techn ical info rmation
on operat ional amp lifiers, function gen­
era to rs, phase-locked loop s an d timers as
well as application notes and techn ical
articles exp lain ing how to incorporate
these circ uits into device s of your design.

Function generator data book:
Fundamentals and specifics

on IC oscillators.
Specifications, diagrams and cross refer ­
ences. Cov ers fund amentals of waveform
genera tors and choo sing th e right oscil­
lator, plu s detailed specificat ions.

This $13.00 technical
library gives you specifications
for 60 solid-state linear products
and detailed instructions for scores of circuits
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your 

DEGREE 
No commuting to class. Study at your 
own pace, while continuing your present 
job. The Grantham home -study program 
leads first to the A.S.E.T. and then to the 
B.S.E.T. degree. Our free bulletin gives 
complete details. Write for Bulletin 80. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

GRANTHAM'S FCC LICENSE STUDY GUIDE 
- 377 pages. 16 FCC -type practice tests. 1465 ques- 

tions with answers and discussions- covering third, 
second, and first class radiotelephone license 
exams. Preparation for each separate class of li- 
cense is presented in a separate section of the book. 
sis.tts postpaid. Order from: GSE Publications. 
P.O. Box 35499. l.os Angeles, Ca. 90035 

EQUIPMENT REPORTS 
continued from page 32 

times: 1.2 seconds maximum (Fast) and 3.0 
seconds (Slow). The meter scale is calibrated 
in two arcs, 0-2.5 and 0- 10. The response time 
in the FAST mode is well below the minimum 
specification called for in the HEW standard 
that reads "90% of maximum reading within 
3.0 seconds." The range accuracy also meets 
the HEW standards at . 1.0 dB. 

A special probe comes with the model 380. 
This probe measures a full 13 inches long. and 
has a coiled cord that extends to 43 inches and 
retracts to only 6 inches. The probe plugs into 
the top of the model 380 case, and the plug has 
a screw locking ring. The probe tip houses the 
microwave detector, which is a pair of cross - 
polarized antenna /thermocouples. The elec- 
tromagnetic field that is being read induces a 

current in the antennas. This current is dissi- 
pated in the thermocouples and converted into 
heat, which, in turn, causes the thermocouples 
to generate a small DC voltage. This voltage is 
amplified and displayed on the meter. 

The probe head has a special cone -shaped 
plastic cover. which is exactly 5 centimeters 
thick at all points. The probe head is simply 
held in contact with the surface of the unit 
being tested, and there you arc. The plastic 
cover is removable and can be replaced if it is 
damaged. 

The model 380 is a two -hand instrument; 
one hand holds the meter and the other the 
probe. With the long probe, you can keep away 
from possible radiation. The manual warns 
that the instrument should be turned on and 
zeroed before the test is made. If you observe a 

This is easy- 
anyone can solder- 
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Handymen! Hobbyists! e 
DO-IT-YOURSELFERS! - 
Let Kesler Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing -a radio. TV, model train, jewelry, appliances. minor 
electrical repairs. plumbing, etc. - Save money - repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals. 

When you Solder go "First Class" - use Kester Solder. 

For valuable soldering information send self -addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified ". 

CE] KESTER SOLDER 
Litton 4201 WRIGHTWOOD AVENUE /CHICAGO. ILLINOIS 60639 
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reading above 100 mW while you arc still 
approaching the unit, stop! Something has to 
be repaired immediately- before you can 
make further tests. 

The zero -adjust control is a thumbwheel I0- 
turn potentiometer on the right side of the 
case. This control is also used for a quick 
probe -test. Zero the model 380 with the probe 
connected (in a location with zero radiation. of 
course). Then. disconnect the probe; if the 
meter stays on zero. the probe is defective. It 
should jump backward off -scale. 

The slow 3.0- second response time is provid- 
ed so you can test home -type ovens that have 
stirrer mechanisms and similar devices. These 
devices can cause a reading to fluctuate. By 
switching to the slow mode, the fluctuation can 
be eliminated for a more accurate reading. The 
model 380 can also be used for any industrial 
application that involves microwave heating or 
drying, etc. For safety's sake radiation leakage 
levels on these units should be read at stated 
intervals. 

The mode! 380 comes in a neat plastic carry- 
ing case that looks like an attache case. The 
case is foam -lined with holes cut to fit the 
meter. probe, cable. manual. and even a couple 
of spare 9 -volt batteries. The batteries fit in a 

compartment on the back of the case, with a 

cover held on by two screws. The case even has 
a neat plastic nametag with space for name and 
address. etc. 

This is a beautifully made instrument that 
should be invaluable. It carries a suggested list 
price of 5270 R -E 

SF STD -36 Radio 
Operating Desk 

f 
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IN SPITE OF THE ENORMOUS NUMBER OF MANU- 
facturera of consumer electronic equipment. 
very few manufacturers arc making anything 
to set it on! Naturally. tables may be fabricated 
from plywood and composition board. wooden 
doors may be called into service or even old 
kitchen tables will do in a pinch. When money 
is no object, the affluent buyer can go to an 
office supply store and purchase a desk. But 
amateur radio installations have special re- 
quirements. Usually. there are numerous 
pieces of peripheral equipment as well. SWR 
meters. antenna matchboxes, clocks, receivers. 
transmitters, antenna rotators, microphone 

. . . all take up considerable room. While a 

spacious wrap -around console would be nice. it 
continued on page 36 

Put Professional Knowledge and a

in your Electronics Career through
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SF STD-36 Radio
Operating Desk

reading above 100 mW while you are still
app roaching the unit, stop! Somet hing has to
be repai red immediately- before you can
make further tests.

The zero-adjust control is a thumb wheel 10­
turn potentiome ter on the right side of the
case. This control is also used for a quick
probe-test. Zero the model 380 with the probe
connected (in a location with zero radiation, of
course). Then, disconnect the probe; if the
meter stays on zero, the probe is defective. It
should jump backward off-scale.

The slow 3.0-second response time is provid­
ed so you can test home-type ovens that have
stirrer mechanisms and similar devices. These
devices can cause a reading to fluctuate. By
switch ing to the slow mode, the fluctuation can
be eliminated for a more accurate reading. The
mode l 380 can also be used for any industrial
applicat ion that involves microwave heating or
drying, etc . For safety's sake radiation leakage
levels on these units should be read at stated
intervals.

The model 380 comes in a neat plastic carry­
ing case that looks like an attache case. The
case is foam-lined with holes cut to fit the
meter , probe, cable, manual, and even a couple
of spare 9-volt batte ries. The batteries fit in a
compartment on the back of the case, with a
cover held on by two screws. The case even has
a neat plastic nametag with space for name and
address, etc.

Th is is a beaut ifully made instrument that
should be invaluable. It car ries a suggested list
price of $270. R-E

times: 1.2 seconds maximum (Fast) and 3.0
seconds (Slow). The meter scale is calibrated
in two arcs, 0-2.5 and 0-10. The response time
in the FAST mode is well below the minimum
specification called for in the HEW standard
that reads "90% of maximum reading within
3.0 seconds." The range accuracy also meets
the HEW standards at ± 1.0 dB.

A special probe comes with the model 380.
This probe measures a full 13 inches long, and
has a coiled cord that extends to 43 inches and
retra cts to only 6 inches. The probe plugs into
the top of the model 380 case, and the plug has
a screw locking ring . The probe tip houses the
microwave detector, which is a pair of cross­
polarized antenna/thermocouples. The elec­
tromagnetic field that is being read induces a
curre nt in the antennas. This curren t is dissi­
pated in the thermocouples and converted into
heat , which, in tu rn, causes the thermocoup les
to genera te a small DC voltage. Th is voltage is
amplified and displayed on the meter .

The probe head has a special cone-shaped
plastic cover, which is exactly 5 centimeters
thick at all points. The probe head is simply
held in contact with the surface of the unit
being tested , and there you are. The plastic
cover is removable and can be replaced if it is
damaged .

The model 380 is a two-hand instrument ;
one hand holds the meter and the other the
probe . With the long probe, you can keep away
from possible radiati on. The manual warns
that the instrument should be turned on and
zeroed before the test is made. If you observe a

EQUIPMENT REPORTS
continued from page 32

e

No commut ing to class. Study at your
own pace, while conti nuing your present
job. The Gr antham home-stud y program
lead s firs t to the A.S .E.T. and then to the
B.S .E.T. degree. Our free bulletin gives
complete details. Wr ite for Bulletin 80.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

HOME
STUDY

Earn Your

DEGREE

GRANTHAM'S FCC LICENSE STUDY GUIDE
- 377 pages, 16 FCC-type practice tests, 1465ques­
tions with answersand discussions- covering third,
second, and first class radiotelephone license
exams. Preparation for each separate class of li­
cense is presented in a separate section of the book.
$15.65 postpaid. Order from: GSE Publications,
P.O. Box 35499, Los Angeles, Ca. 90035

Let Keste r Sold e r aid you in your home repai rs or hobbies . For that household
ite m th at ne eds rep airing - a rad io, TV, mod el tr ain, jewel ry, a ppliances, minor
e lect rical re pai rs , plumbi ng , e tc . - Save money - repair it yourse lf. Solder ing
with Kester is a s imple, inexp en s ive way to perman e ntly join two me tals .

Whe n you Solde r go " Firs t Class" - use Kester So lde r.

For valu abl e s oldering information send self-ad dressed stamped e nve lope to
Kes ter for a FREE Copy of "So lde ring S implifie d" .

IN SPITE OF TH E ENORMOUS NUMBER OF MANU­

facturers of consumer electronic equipmen t,
very few manufacturers are making anything
to set it on! Na turally, tables may be fabricated
from plywood and composition board, wooden
doors may be called into service or even old
kitchen tables will do in a pinch. When money
is no object, the affluent buyer can go to an
office supply store and purc hase a desk. But
amateur radio installations have special re­
quirements. Usually, there are numerous
pieces of peripheral equipment as well. SWR
meters, anten na matchboxes, clocks, receivers,
transmitters, antenna rotators, microphone
. .. all take up considerable room. While a
spacious wrap-around console would be nice, it

continued on page 36
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KESTER SOLDER
4201 WRIGHTWOO D AVENUE/CHICAGO , ILLI NOIS 60639
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For the Best and Latest in Computer Technology... 

Look to Howard W. Sams & Co., Inc. 
There's something for everyone -from those who want to discover what com- 
puters are all about to those who are already utilizing computers and program- 
ming. The fundamentals ... programming . interfacing ... logic -we are the 
complete knowledge source for home, business, educational and professional 
users. 

The "Starters" 
How To Buy & Use 

Minicomputers and 
Microcomputers 
by Barden 

A single source to buying and using a 

computer in your home or business to 
handle recreational or practical tasks 
from playing games to setting up a bur - 

glar alarm 240 pages No 21351, 
$9.95 

[rn The Howard W Sams Crash 
1 Course In Microcomputers new 

The fist ccrp,ete crash ccurse in microcomputers for 
everyone -from the average consumer to the Doctor of Sci- 
ence 26: Dade N' .. -. S: 

Getting Acquainted With Microcomputers 
by Frenzel 

Gives you a complete working i -: &edge of the microcom- 
puter-organization. operation. and programming 288 pages. 
No 21486 $8 95 

Fundamentals of Digital Computers (2nd Ed.) 
by Spencer 

Unravels the mysteries of computers and programming 320 
pages, No 21534. $9 95 

Introduction to Microcomputers for 
the Ham Shack 
Cy He ins 

Gives the radio amateur an opportunity to be in the fore'. 
of utilizing and developing techniques in -computertatrons 
96 pages. No 21681. S4 95 

Prepub Otter -Save 10% (expires 3/31/80) 

Microcomputer Primer, 
(2nd Ed.) 
by Waite and Pardee 

Completely revised and broadened to reflect the 
latest advances in microprocessor technology from 
the new 8 -bit microprocessors to solderless bread- 
boards An escenent starting point for all those 
interested in computers Approximately 368 pages. 
No 21653. Prepub price -810 75 Regular 
Price -811 95 

new 

The "Programmers" 
How to Program Microcomputers 

A popular. complete guide to assembly 
language programming of the Intel 
8080. Motorola MC6800. and MOS 
Technology MCS 6502 Microprocessors 
256 pages. No 21459. $8 95 

BASIC Programming 
Primer 
by Waite and Pardee 

Covers everything from getting or 

sawed to writing a game program 240 
pages No 21586 $8 95 

L...1 
OBUG:An 8080 Interpretive Debugger 11. 
by Titus and Titus 

Covers program operation and how it's applied to program 
development and testing 112 pages. No 21536. 84.95 

6502 Software Design 

by Scanch .. new 

8080 8085 Software Design. 
2 volumes 
by IL 

JW.. 

Volume 1 gives you an introduction to assembly language 
programming 336 pages. No 21541. 59 50- Volume 2 is a 

unique. one -of -a -kind. computer science book for the design 
engineer Written in Intel machine code 352 pages. No 

21615. $9 95 

Two-votume set No 21659 $17 50 

[1 
TEA An 8080 8085 Co- Resident 
Editor- Assembler 

256 paies. No 21628. $8 95 

new 
Ii. 

The "Computer Technology" 
Leaders 

n The I -80 Microcomputer 
( Handbook 

Using the 6800 
Microprocessor 

Acquaints you with the hardware and software of the -6800 - 

fun machine 176 pages No 2!512 $6 95 

Computer Graphics Primer 
ty Waite 

Shows how to create your own graphic affects -from de- 
tailed drawings to moving figure animation Approumatey 
184 pages. No 21650 812 95 

new 

Microcomputers for Business Applications 
by Barden 

Euplains the carious types of microcomputers available. 
points out pitfalls to avoid, and defines computer -related 
terms, or -buzzwords- in easy -to- understand language 256 
pages, No 21583. 88 95 

"Interfacing" Bookshelf 
¡--1 Microcomputer -Analog 1 
I I Converter Software L 

Hardware Interlacing 
ty Lt us. Titus. Rony. and Larsen 

Concepts and techniques of interlacing 
digital computers to analog devices 
288 pages. No 21540. 89 50 

TRS -60 Interfacing new 
by Titus 

197 pages, No 21633: 88.95 

Interfacing & Scientific Data 

Communications Experiments 
by Rony. Larsen. Titus & Titus. 

160 pages No 21546 85.95 

Microcomputer Interlacing With the 

8255 PPI Chip 
by Goldst ,n 

224 pages Nc .. S9 

new 

new 

1 -80 Microprocessor Programming ni 
L Interfacing. 2 Volumes 
by .. 'i , nols & Rony 

800 pages. No 21611. $21 95 

n Introductory Experiments in Digital }( ,. 
l Electronics and 8080A Microcomputer JLJ 

Programming and Interlacing, 2 Volumes. 

Tells how to program for the 6502 assembly language Api , Larsen. and Titus 

pronimately 288 pages. No 21656 89 95' 91 :: , No 21552. 820 95 

new 
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"Reference" 
Library 

Computer Dictionary L 
Handbook (3rd Ed IneW 

,,J Sippi i 
The best and latest resource for anyone 
involved in computers or computer ap- 
plications over 900 pages. No 21632 
$25 95 

Computer Dictionary (3rd Edition) 
by Sippi and Sippi 

Over !? G00 ehtt,e: 610 pages. No 21652. VI 95* 

"Logic" Cookbooks 

-- CMOS COOKBOOK 

The well -known author. Don Lancaster 
presents an information- packed guide 
to this low -cost. fun -to-work with digi- 
tal logic family 116 pages. No 21398, 
51050 

Tn. Cookbook 
by Lancaster 

336 pages. No 21035. $9 50 

The Cheap Video Cookbook 
by Lancaster 

256 cages Ne 2152: $5 95 

IC Op-Amp Cookbook 
El oy,w , íy paies. No 20969. 812 95 

RTL Cookbook 
by Lancaster 240 pages. No 20715, 86 50 

TV Typewriter Cookbook 
by lancaster 256 pages. No 21313. $9 95 

IC Converter Cookbook 
t, Juni 516 pages. No 21527. $13.95 

'Tentative price 

Look to Sams . . . 

In the world of computers 

ORDER FORM 
HOWARD W. SAMS & CO., INC. 
4307 WEST 62ND STREET. PO. BOX 7092 

INDIANAPOLIS. INDIANA 46206 
(317)295-WO 

Indicate quantity in bones above and complete ordering in- 
formation below. 

Sub Total 

Add local sales tan where applicabte- 

GRAND TOTAL 

Bill Me (Shipping and Handling Charge will be added) 

Payment Enclosed (No Shipping Handling Charge) 

Check Money Order 

Master Charge 

Bank Arnericard Visa 

fop Date - 

Account No 

Interbank No 
(Master Charge Onh) 

Minimum Credit Card Purchase 510 00 565 

Please send free 1980 Computer Book Catalog 

Signature 

Name - - 

Addrese 

City State Zip 

last 11dd4 irrst 

Pikes Wbiett to change without notice Alt books avartabie Iron local 
Sams Dntrrbutor Mgr goers m U S oniy 

Note Drstnbutor computer store and dealer rrpuuies are weicwne 

.....
CD
0>
o

"Tl
m
III
:D
C»
:D
-<

FirstLast
Name__-,-.,.-__---,-",.,-;:- =:--,__

IMasterCharge Only)

Minimum Credit Card Purch ase $10.00 565

D Please send free 1980 Computer Book Catalog.

Look to Sams
In the world of computers

ORDER FORM
HOWARD W. SAMS & CO., INC.
4300 WEST 62ND STREET, P.O. BOX 7092

INDIANAPOLIS, INDIANA 46206
(317) 298 -5400

Indicate Quantity in boxes above and complete ordering in­
formation be low:
Sub Total _

Add local sales taxwhereapplicabla.; _
GRAND TOTAL _

D Bill Me (Shipping and Handling Charge will beadded)

D PaymentEnclosed (No Shipping Handling Charge)

D Check D Money Order

D Master Charge

D Bank AmericardNisa

Exp.Date, _

Account No. _

Interbank No. -,-_ ..,,-_ ,...,-,...-- _

City State Zip--

Address _

*Tentative price

Pricessubject to changewithout notice. All booksavailable from local
Sams Distributor. Offer good in U.S. only.
Note: Distributor, computer store and dealer inquiriesare welcome.

Signature _

.. "Reference"
Library
O Computer Dictionary &

Handbook (3rd Ed ' ) I~ Iftl'W
bySippi and SippI. 1I111~

The best and latest resource for anyone
involved in computers or computer ap­
plications. over 900 pa ges; No. 21632
$25.95

O Computer Dictionary (3rd Edition)
by Sippi and SippI.

Over 12,000 entries, 640 pages, No. 21652, $11.95*

"Logic" Cookbooks
D CMOS COOKBOOK
The well-known author, Don Lancaster
presents an information-packed guide
to this low-cost, fun-to-work with digi­
tal logic family. 416 pa ges, No. 21398,
$10.50

O TTL Cookbook
by Lancaster.

336 pages, No. 21035, $9.50

O The Cheap Video Cookbook
by Lancaster.

256 pages, No. 21524, $5.95

D ICOp-Amp Cookbook
oyJung. 592 pages, No. 20969, $12.95

O RTL Cookbook
by Lancaster. 240 pages, No. 20715, $6.50

O TV Typewriter Cookbook
by Lancaster. 256pages, No. 21 313, $9.95

D IC Converter Cookbook
byJung. 576 pages, No. 21527, $13.95

11'0

nEW
11

O Microcomputers for Business Applications
byBarden.

Explains the various types of microcomputers availab le,
points out pitfalls to avoid, and defines computer-related
terms, or "buzzwords" in easy-to-understand language. 256
pages, No. 21583, $8.95.

O The l-SO Microcomputer
Handbook
byBarden.

Gives current and prospective users a
one-stop source to Z-80 technology­
hardwareand software aspects and in­
strumentation problem s. 304 pages, No.
21500, $8.95

D Using the 6S00
Microprocessor
by Poe.

Acquaints you with the hardware and softwa reof the "6800"
funmachine. 176 pages; No. 21512, $6.95

O Computer Graphics Primer new
byWaite.

Shows how to create your own graphic affects-from de­
tailed drawings to moving figure animation. Approximately
184 pages, No. 21650, $12.95

"Interfacing" Bookshelf
iii D Microcomputer-Analog H,

Converter Software & ..u.o
Hardware Interfacing

~.. by Titus, Titus, Rony, and Larsen .
4.;>lOG Concepts and techniques of interfacing

digital com puters to ana log devices.
288 pages, No. 21540; $9.50

O IRS-SO Interfacingnew
byTitus.

192 pages; No. 21633; $8.95 11
O

lntertacing ~ Scientifi ~ Data 1trl\ Iitl'W·ol
CommunicatIOns Experiments' . 1111I "-'
by Ro ny, Larsen , Titus &Titus. ft ,

160 pages, No. 21546, $5,95 ..u.o
O Microcomputer Interfacing With the nEW

S255 PPI Chip
byGoldsbrough. ft ,

224 pa ges. No. 21 614, $8.95 ..uno

O l-SO Microprocessor Programming InEW
& Interfacing, 2 Volumes .
by Nichols, Nichols &Rony. ft,

800 pages, No. 21611 , $21.95. ..u.o

O Introductory Experiments in Digital H I
Electronicsand SOSOA Microcomputer ..w.o

Programmingand Interfacing, 2 Volumes,
by Rony, Larsen, and Titus.

912pages; No. 21552; $20.95

O TEA: An SOSO/SOS5 Co-Resident
Editor-Assembler
byTitus.

256 pages, No. 21628, $8.95

O SOSO/SOS5 Software Design,
2 vo lumes
byTitus.

Volume I gives you an introduction to assembly language
programming. 336 pages, No. 21541, $9.50- Volume 2 is a
unique, one-of-a-kind, computer science bookfor thedesign
engineer. Written in Intel machine code. 352 pages, No.
21615, $9.95
Two-volume set No. 21659, $17.50

The "Computer Technology"
Leaders

A popular, complete guide to assembly
language programmi ng of the Intel
8080, Motorola MC6800, and MOS
Tec hnology MCS 6502 Microprocessors.
256 pages, No. 21459, $8.95

D BASIC Programming
Primer
byWaite and Pardee.

Covers everything from getting or­
ganized towritinga game program. 240
pages, No. 21586, $8.95

O DBUG: An SO SO InterpretiveDebugger ft,
byTitus and Titus. ..uno

Covers program operation and how it's applied to program
development andtesting. 112 pages, No. 21536, $4.95

The "Programmers" ,

O How to Program Microcomputers
by Barden.

O 6502 Software Design ft "0 new
by Scanlon . ..u

Tells how to program for the 6502 assembly language. Ap­
proximately 288 pages, No21656, $9.95*

Prepub Offer--Save 10% (expires 3/31/80)

O Microcomputer Primer,
(2nd Ed.) new
byWaite and Pardee.

Completely revised and broadened to reflect the
latest advances in micro processor technology from
the new 8-bit microprocessors to solderless bread ­
boards. An excellent starting point for all those
interested in computers. Approximately 368 pages,
No . 21653, Prepub price-$10.75. Regular
Price- $11.95

O The Howard W. Sams Crash 1 11\1~~I~ m~ 1
Course in Microcomputers 1I III IlleW
byFrenzel.

The first complete crash course in microcom puters for
everyone-fromthe average consumer to the Doctor of Sci­
ence. 264 pages, No. 21634, $14.95

O Getting Acquainted With Microcomputers
byFrenzel.

Gives you a com plete working knowledge of the microcom­
puter-organ ization, operation, and programming. 288 pages,
No. 21486, $8.95

O Fundamentals of Digital Computers (2nd Ed.)
by Spencer.

Unravels the mysteries of computers and programming. 320
pages , No. 21534, $9.95

O Introduction to Microcomputers for
the Ham Shack
by Helms.

Gives the radio amateur anopportunity to be in the forefront
of utilizing anddeveloping techniques in "computercations."
96 pages, No. 21681, $4.95

The "Starters"
O How To Buy & Use

Minicomputers and
Microcomputers
byBarden.

A single source to buying and using a
computer in yo ur home or business to
handle recreational or practical tasks
from playinggames to selli ngupa bur­
glar alarm. 240 pages, No. 21351,
$9.95

There's something for everyone-from those who want to discover what com­
puters are all about to those who are already utilizing computers and program­
ming. The fundamentals . .. programming .. . interfacing ... logic- we are the
complete knowledge source for home, business, educational and professional
users.

Forthe Bestand Latest in Computer Technology...

Look to Howard W. sams & Co., Inc.
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BUILD A 
MASTERPIECE OF SOUND 

percussion and sustain. Wersi's famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32 -128 One 

Stop Sounds" (total organ presets). 
Ttansposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 

trated. easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send 56.00 with coupon for your Wersi 
Demo - Package ILP with 104 -page color 
catalog). 

Wersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians. to produce an 
incomparable line of organs. 

Space -age technology. 'Rue -to -life voic- 
ing with full drawbar system. Polyphonic 

o WERE! 

W.,sa E4ctrorres Inc 
1720 Hempstead Road 
Lancaster. PA 17601 

a Wen, Organs l KAS 
REM 

14104E Fvybne Blvd 
Sama Fe Sprw+gs CA 90670 

Enclosed ,s S6 00 for my Demo -Package (LP wrtn 
104.page color catalog 1 

Name 

Address 

City State_ Z.p 

CIRCLE 20 ON FREE INFORMATION CARD 

THIS VISE I$ 
CATCHING. i 
Catch PanaVise. It tilts, turns and 
rotates your work exactly where 
you want. Add our new Tray! 
It catches small parts you drop. 
separates tools. and keeps parts 
sorted. The Tray's wide 81/4" 

diameter of cast metal gives 
'no-tip' stability, and has 6 slip _0 
resistant neoprene feet. Catch all 
the PanaVise combinations at your 
distributors now Write for FREE 

brochure and distributor list. 

Dept. CE 11 

2850 29th St. 
Long Beach, CA 90806, 

Shown 
#315 Circuit 

Board 
Holder. #300 

AtisBase, # ae 
Tray Base 

Mount. 

4. 
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EQUIPMENT REPORTS 
continued front page 34 

isn't very practical. A multi -tiered console 
would be just the thing to put all operating 
controls within easy reach. 

SF Amateur Radio Services is now offering 
a series of radio operating desks, featuring dif- 
ferent styles. colors. and sizes. The desk we 
decided to sample was the model STD -36. a 

36" wide. walnut finished standard model. 
Other models range from unfinished (SI35) to 
solid walnut (S275). In addition. the handsome 
line is now supplemented with a series of con- 
soles for home computers. Any of the styles 
and sizes may be furnished in walnut. teak, or 
clear lacquer. All models are finished in oil 
stain with two coats of clear lacquer. Metal 
braces are finished in baked black enamel. The 
braces themselves arc fabricated from 1" 
square 18 -gauge steel. At present. delivery 
may be expected within three weeks of receipt 
of order. 

Our STD-36 arrived in two shipping car- 
tons. Packing was adequate, and no marring or 
scratching of the components was evident and 
no components were lost. 

The desk is a semi -kit. All pieces are com- 
pletely finished. and drilled for assembly. Our 
kit included I I wood shelves and panels. 6 

metal legs and braces, and a bag of hardware. 
To assemble the kit. what we needed to provide 
was glue, a standard screwdriver. a hammer, 
and a pick (to set a couple of pilot holes for two 
small screws). 

As beautifully designed and prefabricated as 

the desk is. we had considerable difficulty in 
assembling the unit. A job which shouldn't 
have taken much more than an hour turned 
into several hours. The was that 
although engineering drawings arc supplied. 
there are no instructions whatever provided. 
No parts count, no description, no helpful step - 
by -step instructions or other hints. At one 
point we had to tear a subassembly apart after 
gluing it, and start all over again. Although SF 
Amateur Radio Services shows a picture of the 
assembled unit in their advertising. none is 

supplied with the kit. As a result, unless the 
buyer has one of the promotional flyers that 
features a large picture of a typical unit, he has 

to guess at what the finished product should 
look like. 

The various subassemblies are securely held 
in place by eighteen V. -inch socket head screws 
provided. Matching T nuts are used to draw 
the assembly snugly in place. An Allen wrench 
is included in the semi -kit in order to torque up 
the screws. 

Once finally assembled, the desk is quite 
substantial. It is built to withstand at least 200 
pounds of equipment. and resists shear with its 
internal braces. 

When properly assembled, the handsome 
desks from SF lend an elegance to the decor of 
a hobby communications installation. The 
model STD -36 Radio Desk has a S 149.95 sug- 
gested retail price and is available from SF 
Amateur Radio Services. 4384 Keystone Ave- 
nue, Culver City, CA 90230. R -E 

Panasonic Model RF4900 
10 -Band Receiver 

WHILL MOST OF LS THINA Ut PANASONIC AS A 

consumer appliance manufacturer of TV sets, 
calculators and the like, the company does 

continued on page 38 
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BUILD A
MASTERPIECE OF SOUND

WHILE MOST OF US THINK OF PANASON IC AS A

consumer appliance manufacturer of TV sets,
calculators and the like, the company does

continued on page 38

Panasonic Model RF4900
10-Band Recei ver

isn' t very practical. A multi-tiered console
would be just the thing to put all operating
controls within easy reach.

SF Amateur Radio Services is now offering
a series of radio operating desks, featuring dif­
ferent styles, colors, and sizes. The desk we
decided to sample was the model STD-36, a
36" wide, walnut finished standard model.
Other models range from unfinished ($135) to
solid walnut ($275) . In addition, the handsome
line is now supplemented with a series of con­
soles for home computers. Any of the styles
and sizes may be furnished in walnut, teak, or
clear lacquer. All models are finished in oil
stain with two coats of clear lacquer. Metal
braces are finished in baked black enamel. The
braces themselves are fabricated from I"
square IS-gauge steel. At present , delivery
may be expected within three weeks of receipt
of order.

Our STD-36 arrived in two shipping car­
tons. Packing was adequate, and no marring or
scra tching of the components was evident and
no compo nents were lost.

The desk is a semi-kit. All pieces are com­
pletely finished, and drilled for assembly. Our
kit included II wood shelves and panels, 6
metal legs and braces, and a bag of hardware .
To assemble the kit, what we needed to provide
was glue, a standard screwdriver, a hammer,
and a pick (to set a couple of pilot holes for two
small screws) .

As beaut ifully designed and prefabricated as
the desk is, we had considerable difficulty in
assembling the unit. A job which shouldn't
have taken much more than an hour turned
into several hours , The difficulty was that
although engineering drawings are supplied,
there are no instructions whatever provided.
No parts count , no description, no helpful step­
by-step instructions or other hints. At one
point we had to tear a subassembly apart after
gluing it, and star t all over again. Although SF
Amateur Radio Services shows a pictur e of the
assembled unit in their advertising, none is
supplied with the kit. As a result, unless the
buyer has one of the promotional flyers that
featu res a large picture of a typical unit, he has
to guess at what the finished product should
look like.

The various subassemblies are secure ly held
in place by eightee n 'I.-inch socket head screws
provided. Matching T nuts are used to draw
the assembly snugly in place. An Allen wrench
is included in the semi-kit in order to torque up
the screws.

Once finally assembled, the desk is quite
substantial. It is built to withstand at least 200
pounds of equipment, and resists shear with its
internal braces.

When properly assembled, the handsome
desks from SF lend an elegance to the decor of
a hobby communications installation, The
model STD-36 Radio Desk has a $149.95 sug­
gested retai l price and is available from SF
Amateur Radio Services, 43S4 Keystone Ave­
nue, Culver City, CA 90230. R-E

EQUIPMENT REPORTS
continued from page 34

or Wersi Organs & Kits AE280
14104 E. Fires tone Blvd.
Santa Fe Springs, CA 90670

~WER51

Enclosed is $6 .00 for my Demo -Package (LP with
104 ·page color ca talog .)

Name _

Add ress _

City Sta te Zip _ _

Wersi Elect ronics , Inc.
1720 Hempstead Road
Lancaster, PA 17601

pe rcussion and sustain. Wersi's famous
string orchestra and bass guitar. Exclu­
sive Sound Computer for 32-128 "One

Stop Sounds" (total organ presets) .
Transposer. And lots mo re.

Build your own masterpiece of
sound. Not echnical knowledge re­
qu ired. Just follow t he clea rly illus-

t rated. easy t o understand instructi ons.
Step by step. Choose from at least 10
mod els . (Also factory assembled.)

Send $6 .00 with coupon for your wersi
Demo-Packag e (LP with 104-page color
catalog).

wersi has com bined sele ct features of
the elect ronic mus ic field. added it s own
creations and years of research by top
engineers and musicians. to produce an
incom pa rable line of organs .

Space-age technology. True-to-life voic­
ing with full drawbar system. Polyphonic

Catch PanaVise. It tilts, turns and
rotates yourwork exactly where
you want. Add ournew Tray!
It catches small partsyou drop,
separates tools,andkeeps parts
sorted. The Tray'swide 8Y4"
diameter of cast metal gives
'no-tip' stability, and has 6 slip
resistant neoprene feet. Catch all
the PanaVise combinations at your
distributors now. Write for FREE
brochure and distributor list.

~®
Dept. CE 11
2850 29th St.
Long Beach , CA 90806 •

\
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CATCBIIfG.
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1:4KPRfCISION 

TRIPLETT VIZ ón 

HICKOK 

FLUKE 

I 
DORIC 

PHILIPS 

LEADER 

Hitachi 

Non -Linear Systems 

J DATA PRECISION 

PORTABLE 
OSCILLOSCOPES 
BATTERY OPERATED 

a Non -Linear Systems 

MS-215 

MS-15 

Single Trace 15MHz 
Reg Price 1349 

$299" 
MS-230 

Dual Trace 15 MHz 
Reg pace LK5 

$399" 

Dual Trace 30MHz 
Rego,, price 1.598 

$499" 

SUPER 
SPECIAL 

HICKOK 385 
500MHz COUNTER 

Reg 419" 

NOW 19995 
LIMITED QUANTITIES 

Model L80 -S20 

30 MHz Dual Trace 
Scope with Delay Line 

List Price $1100 
07995 

High Sensitivity. its I 

Wide Bandwidth. J 
a 

Single Shot Trigger. PDA CRT. 
5mV sensitmty facilities accurate signal viewing from low level s 
Built-in delay lone makes it easy to view the leadng edge of a pui. 
Single shot tipper (CH -1. CH -2) captures Iransent phenomena - no 
guesswork. no "double -takes' 

New Portable Digital Capacitance Meter 

MOI/LL 820 
Measures caw-dance 
iron, 0 IpF to 1 Farad 

Resolves to 0 1 pF 

10 ranges ta accuracy 
and resole, ton 

4 *gel easy Io read LED 
d'pley 
0 5% accuracy 

Special Nad metro,, 
tacks or banana lacks 
Fuse prolaeled 

Uses ether recrwgeable 
a dspOSable batter's 
Overlong* neScaton 

MIL 
Afe 

8020A 

E.tensM overload arad n.nwM aaectan 

W L N/I 
uppse construction 

power onnw tor tn-crcurt re4starK 

'° °' 
a° 

8 0 2 2 A : .rwp. erec. 6°61^ t lo.d < 

:00 nour Weary IM - ew aft.ry ^a . 

N OW ; -9. 
`e á.eadout 

2000 counts 

$12 9. Ororere0 °o-N °^ 
cycle 

Itteelc 1VlCMICA1gM 

eNFA*0 ' claw* 

....""s"- 

IIr 
w . 
I. s 

name si 
IJ 
eAa 

memo 

Y 
eSa 

> r 
eta 

aa V 

IFLUKEI 

. prpae-S Funct.ats plus New Colwuetanee Funcbdn toe u010 
' 0.000 Mn L.Mage al.aeuran'nta 
Enemas Oven*** end Trar44nt ,oleci4n 
Rugged Construnrow-- 2vw Wrranry 
44/ Le Po., Olvna ta un Rwstance and Dada Tasting 
10 Mn AC/DC Input Impedance Doesn't Load G r c urt 
200 slow. eV-saneeyirla-lowBMtarTin6ca: . 

large LCD Readout-20o0 Cowes 
o te. Ba.rc dc accuracy 

one Hand ODeratron 
Complete em ean.ry and Test Lead 

+. /Me NM tarrw M N. M W+ ' a t w.. 
'.IOOa. 4 YYr w N men e M.rr, wtrr. T.wrv ewe w sww.r aw.tee e.. ..atr .. w 
'aser ea tier a Y was w la MO Ia/LO w en emote wr r.p wrw w e.e er c.e r al r. l Ww w r.aasa w 1a ea on* IS wont awe .«e .,. 4aw Ineala 
Ns aseM W aM.aeeM .w Nw r r+M Werw e rerrrs .w.y PM were wee. we INN. w ne.wtN w w raw. / arWtM SKIM we by . wr LY eer. Mll Il t 0,001 CO' 044.4 Le w :]IMwra+ -a.- MtMatir .t. .Mwrs 

NOW 
$169. 

daRALMRTtIIfflM 

FREE CASE WITH 802OA 01, Basic dcaccuracy 

New Low Distortion Function Generator 

WE 

MINA L 3010 
Generates sane sour. and '' , 
waveforms 

Veebte ampatude and heed TTL t.7 A' 
wave Outputs 

0 1 Hz to 1 MHz in sa ranges 

Oust, button range end funCtton se4eCt, 

T ypcal sne wave dstorton under 0 5 
.tom 0 1 Hz to 100kHz 

'vrlebte DC offset for engneerrg 
appecattons 

vCO external reput foe sweep- freouene, 
rests 

New SweeplFunction Generator 
3020 

IINICPRECLUIDIN 

THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800 -223 -0474 
ST 45th STREET, NEW YORK. N Y 10036 212-687-2224 

Four nstrurnents in one 
par-Mgt-sweep general - rl,rrc 
bon generator, pulse pew,. ' 

tone-burst generator 

Coves 0 02Hz-2MHz 

1000 1 tiring range 

Low-dlsto/tron th- accuracy 
outputs 
"wee-stop atlenualor pluS 
. anew control 

+terrai anew and log sweeps 

Tonalbwst output e front. panei Pt / 
*stormily programmable J 

VISI 

,
II

0.1% Basic dc accu racy

NOW
$169.

MULTIMETERS I

r---- -ic ,~ ",.... IC C,,"_

,\CC__ _.
lUll 0.2· 02- 0002- 0.002- 2<lOn I

IIlCIOV "ON 2A 2A lOMn

lu,hlli.. 1OO,..V 1OO,.V I .... I.A O.1n

~ 10.25+ 11 11 . +2)' 10.75+ 1) 11.5+21' lO.2+1" !

I]~W . Extensive overload and transient orctecttcn
Rugged construction
Hil la power ohms fo r in-circuit resistance

8022A
and diode testing

• 10 MO input impedance doesn 't load cir cu it
• 200 hour batte ry li fe - low batter y ind icator

NOW ~a;::r~;I~b~:~~~~~y~e2000 co unts

$129. . One-hand operat ion

BASIC SPECIFICATIONS

Model LBO-520

30 MHz Dual Trace
Scope with Delay Line

List Price $1 100

$87995

SUPER
SPECIAL

• 26 Ranges-5 Funct ions plus New Conductan ce Function for up to
10,000 MOLeakage Measurements

I Extensive Overload and Transient Protect ion
I Rugged Const ruction- 2 Year Warranty
I Hil la Power Ohms for In-circuit Resistan ce and Diode Testing
I 10 Mn AC/DC Input Impedance Doesn't Load Circuit
I 200 Hour , 9V-Batlery Life- Low Battery Indicator
• Large LCD Readoul-2000 Counts
• O . l ~ Basic de accu racy
l One Hand Operation
• Complete wit h Battery and Test Leads

The nlw Fluke 8020'" cont inulS ttll stlndlrd 01 aXCerrlnc a SIt by the highly cucc"s·
Iul 8000... mulliml tar Il miry. Ml ny Illturl' set the 11020'" apl ~t as a truly exclpllonal
instru ment . TWl nty·lour rlrt9IS and 5 tuncucns Include mea suring cl pabllity up 10
l000V dc, 150V ae , 2... Ic/dc Ind 20 Mn . HlllO ohms I re include<! lor In·clfl;uit
rlsls tance and dlodl lISt capability. In addilio n, a naw Cond ucta nce funcllon Illows
rl sls tanCI In d Illkagl mea sur ament s up to 10,000 Mn, a must lor c ircuil bOlrd work
and co mponlnt chlcklng.
Thl 5020... has baan dl$ign ld wilh Ihl us'; in mind and lealure s Ix clus iva onl·h.~
opl ra tlon. For h.rsh "IVICI In vlronmants, Iha 8020'" has • ruggadlzad casa .nd
I xlansiva OVlrlo.d / lrlnsiant prolach on ba cked up by I 1-yea r warrln ty. long ta rm
sll bllily (1-yaar calib r. Uon cycle ) is Ixcallant wilh only Ihraa cil adiustml nls , Up 10
200 hours of continuous opar atlon can bl Ixplclld Irom a singII SlV Ilk.l inl baUery.

B020A

High Sensitivity.
Wide Bandwidth.
Single Shot Trigger. P-D-A CRT.
• 5mV sensitivity facilities accurate signal viewing from low level sources .

• Built-in delay line makes it easy to view the leading edge of a pulse.

• Single shot trigger (CH-1• CH-2) captures transient phenomena - no
guesswork, no "double-takes" .

FRE E CASE WITH 8020A

• Measures capicitance
from 0. 1pF to 1 Farad

• Resolves to 0 .1pF

• 10 ranges for accu racy
and resolution

, 4 digit easy-to-read LED
display

• 0 .5% acc uracy

• Specia l lead insertion
jacks or banana jacks

• Fuse protec ted

• Uses either rechargeable
or disposab le batteries

• Overrange indication

Single Trace 15MHz
Reg. price $349 .

$29995

Dual Trace 30MHz
Regular price $598.

$499 95

MS-15

• Non-Linear Systems

~ATA PRECISION

Dual Trace 15 MHz
Reg. pr ice $-465.

$399 95

• Non-Linear Systems

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

~ ePHILIPS

TRIPLETT VIZ "on LEADER
HICKOK @ Hitachi ~

Call For Our Price

D DORIC I

New Portable Digital Capacitance Meter
HJj/;@Wf MODEL 820

New Low Distortion Function Generator

B&1i£@,Lf MODEL 3010
• Generates sine , square and triangle

waveforms

e Variable amplitude and fixed TTL square-
wave outputs

• 0 .1 Hz to 1MHz in six ranges

• Push button range and function selection

• Typical sine wave distortion under 0 .5 %
lrom 0 . 1Hz to 100kHz

• Variable DC offset tor engineefing

,~............... applications
I veo ex ternal input for sweep-frequency

tests

New Sweep/Function Generator
oY4U4Ph,L'I MODEL 3020
L::l.A.1..__ .111 • Four instruments in one

package-sweep generator, func­
tion generator I pulse generator,
tone-burst gen er at or .

, Covers O.02 Hz·2MHz

• 10 00 : 1 tuning range

• Low-distor tion high-acc uracy
outputs

I Three-step attenuator plus
vernier contr ol

e Internal linear and log sweeps

• Tone-burst output is front ·panel or
exte rnally p rogrammable

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
54 WEST 45th STREET, NEW YORK. N.Y. 10036 2 12-68 7-2224
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EQUIPMENT REPORTS 
continued from page 36 

produce a quality line of receivers called the 
Command Series. 

The 10 -band model RF4900 is the top of the 
line, and it is an eye opener! Its exceptionally 
handsome styling -a black military -style cabi- 
net with chrome trim - features a brilliant 4- 
digit fluorescent display that works accurately 
on all frequency ranges. The receiver tunes 
continuously from 525 kHz through 30x>1 Hz 
(AM /CW /SSB), and from 88 MHz through 
108 MHr 1FM) 

CIRCLE 104 ON FREE INFORMATION CARD 

A dual -speed main tuning drisc makes fre- 
quency selection a snap. There is. however, 
some dial backlash that must be tolerated. RF 
preselection is self- tracking, so manual peaking 
is unnecessary. 

Transparent, high -fidelity sound is heard 
through the internal speaker on FM. For com- 
munications. the IF selectivity can be switched 
from wideband to narrow band. Separate treble 
and bass controls allow audio contouring as 

desired; and a calibrated S -meter doubles as a 

battery tester. 

The automatic noise limiter is moderately 
effective against impulse noise, but more clip- 
ping would be desirable. Three separate anten- 
nas are required for the 0.525 -3 -MHz. 3--30 - 
Milz and FM ranges. 

A separate main tuning dial is used on the 
lowest frequency range that provides very rap- 
id tuning. making accurate dialing a little 
touchy. A high number of images can be heard 
throughout the 0.525 -3 -MHz range. 

In the frequency range from 3 --30 MHz. the 
model RF -4900 is a different receiver. Images 
are nearly undetectable even in the most 
crowded portion of the frequency spectrum; 
this may be attributed to up- conversion of the 
double superheterodyne design. A variable 
beat -frequency oscillator pitch control allows 
the adjustable selection of LSB /USB modes. 
and a front -panel trimmer provides easy fre- 
quency calibration. 

The unit's up- conversion capability substan- 
tially reduces IF images. A crystal -controlled 
first oscillator provides remarkable stability; 
good enough in most cases to copy teletype 
signals as well as SSB and CW signals. Band 
switching is very positive. There are no erratic 
switch contacts to cause instability. 

It's a pleasure to tune through all the fre- 
quency ranges and not have to continually peak 
a preselector control; tracked RF tuning makes 
this possible. 

A separate RF gain control can be adjusted 
to reduce pumping on CW or SSB signals, as 

well as to cut down background interference. It 
can provide up to 45 -dB signal attenuation. An 
antenna trimmer may be adjusted to accommo- 
date variations in antenna impedance for opti- 
mum matching. 

LOADED with Quality Features! 

Stereo ... Eleven Bands Per Channel Extremely Lok 
Noise & Distortion LED Peak Indicators Center Detent 
( "flat ") sliders Built -un "record" Switching Line and Micro- 
phone Level Inputs Outputs Regulated Power Supply 
Fully Guaranteed Horizontal or Vertical Cabinets Kit or 

Fully Assembled Plus Much. Much Mort' 
Absolutely equals or exceeds overall perfortnanc e 
and features of any graphic equalizer made toda! 

AARON -GAVIN INSTRUMENTS. INC. 
17231 Corla Avenue Tustin. California 92680 

Yes' I've encbsed 3 _ RUSH m .rito 

rat *degraEier sot $20000.p.p.d.'rl.rw 
ruM.rr 

_ _-uru. erni4edequ. Ltrr kits ..áI20.00,p.pd.Hotaunid1fbt1 VenrcA ¡up nghn 

CaYorna '.arene en k.rk- 6 wk., tu. 
Low & Muss,-, Chwgr urdas accepted 

Name 
Addre 
Cay ______ -Star_ _ Zip 

Cord No 
Eap Bank 
Dote No 

malt, mpuuir mvtrd 
CIRCLE 23 ON FREE INFORMATION CARD 

Although most users will power the receiver 
on 120 VAC, battery operation is provided. 
Power consumption is I O watts. 

The dial lights and frequency display can be 

switched off to conserve power during battery 
operation (eight D cells are required). A I2- 
volt jack is accessible on the rear apron for 
mobile use and front -panel jacks are included 
for an external speaker (or earphones), a 

recorder output and an audio input to make use 

of the excellent internal 2 -watt amplifier. The 
metal wrap -around cabinet provides distinctly 
superior shielding. 

Sensitivity is reasonably good. Remember. 
the general use of reasonably large antennas 
for the shortwave frequencies makes excep- 
tionally high receiver sensitivity unnecessary. 

The model RF -490() is a pleasure to use, and 
a worthy competitor in the growing field of 
general -coverage receivers. It is available for a 

suggested retail price of $499.95 from Pana- 
sonic Company. One Panasonic Way. Secau- 
cus, NJ 07094. R -E 

"Somehow. this garage -opener has gotten on 
a :ipper frequency." 

NOW YOU CAN SUBSTITUTE 
CAPACITANCE AT THE 

I FLICKOFA SWITCH 1 

1 

1 

I 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

11: 

maa 

Phipps ä Bird's 
new capacitance 
substitution unit is no 
bigger than your 
hand, yet has a 5- 
decade capacitance 
range. A special dis- 
charge feature 
makes it safe for use 
with sensitive cir- 
cuits; a strong metal 
case makes it sturdy 
for all applications. 

Don't guess. 
switch to certainty. 
By Phipps & Bird. 

pC70Dpo QD02DoaL.o 
Manufacturers of Scientific Instruments 
P O Box 27324 Richmond, Virginia 23261 
(804) 264.7590 

Please send units at $95 each (Check enclosed, 
less 5% cash discount-Phipps & Bird will pay shipping 
charges ) 

Please send units at $95 each. COD (Phipps & Bird 
will pay COD & shipping charges I 

Name. 
Firm. 

IAddress. 
City, State, Zip. INfff- ff -f -- 
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EQUIPMENT REPORTS
co ntinued f rom page 36

produce a qua lity line of receiver s called the
Command Se ries.

Th e IO-band model RF4900 is the top of the
line , and it is an eye opener! Its exceptionally
hand some styling-a black military-style cabi­
net with chrome trim-features a brillian t 4­
digit fluo rescen t display that works accura tely
on all frequency ranges. Th e receiver tunes
continuously fro m 525 kHz through 30,,}I Hz
(AM / CW/SS B), a nd from 88 MH z through
lOR 'vIH7 (FM) .

CIRCLE 104 ON FREE INFORMATION CARD

A dual-speed main tuning dr ive makes fre­
quency selection a snap. Th ere is, however ,
some dial backlash that must be tolerat ed . R F
preselect ion is self-t racking, so manu al peak ing
is unn ecessar y.

T ranspar ent , high-fid elity sound is heard
through the intern al speaker on FM . For com­
municati ons, th e IF selectivity can be switched
from wide band to narrowband . Se parate treble
and bass contro ls allow audio contouring as
desir ed; and a calibra ted Svmeter doub les as a
batter y tester.

Th e automatic noise limit er is moderately
effect ive against impu lse noise, but more clip­
ping would be desirable. Three separate anten­
nas are required for th e 0.525- 3-MHz, 3-30­
M Hz and FM ranges.

A separate main tuning dial is used on the
lowest frequency range that provides very rap­
id tuning, making accurate dia ling a little
touchy. A high num ber of images can be heard
throughout the 0.525- 3-MHz range.

In the freque ncy range from 3-30 MHz, the
model RF-4900 is a differen t receiver. Images
are nearl y undetectable even in the most
crowded portion of the frequen cy spectru m;
this may be att ributed to up-conversion of the
double superheterodyne design . A vari able
beat-frequency oscillator pitch control allows
the adj ustable selectio n of LSB /USB modes,
and a front -panel tri mmer provides easy fre­
quency calibration.

The unit's up-conversion capability substan­
tially reduces IF images. A crysta l-controlled
first oscilla tor provides remar kable stability ;
good enoug h in most cases to copy teletype
signals as well as SSB and CW signa ls. Band
switching is very posit ive. Th ere are no er ratic
switch contacts to cause instab ility.

It' s a pleasure to tun e through all the fre­
quency ranges and not have to continually peak
a preselector control; tracked RF tu ning makes
thi s possib le.

A separate RF gain control can be adjusted
to reduce pumping on CW or SSB signals, as
well as to cut down background interference. It
can provide up to 45-dB signal attenuation. An
antenna tr immer may be adj usted to accommo­
date vari ation s in antenna impedance for opti­
mum matching.

Although most users will power the receiver
on 120 VAC, batter y operation is provided.
Power consumption is 10 watts .

Th e dial light s and frequency display can be
switched off to conserve power during battery
operation (eight D cells are requ ired ). A 12­
volt jack is accessible on the rear apro n for
mobile use and front-panel jacks are included
for an externa l speake r (or earphones), a
record er output and an audio input to make use
of the excellent interna l 2-watt amplifier. Th e
metal wrap-around cab inet provides dist inctly
superior shielding.

Sen siti vity is reasonabl y good. Rem ember,
the general use of reasonably large antennas
for the shortwave frequencies makes excep ­
tiona lly high receiver sensit ivity unne cessar y.

The model RF-4900 is a pleasure to use, and
a wort hy competitor in the growing field of
general-coverage receivers . It is availab le for a
suggested retail price of $499 .95 from Pana­
sonic Company, One Panasonic Way , Secau­
cus, NJ 07094 . R-E
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"So mehow, this garage-opener has gotten all
a zipper fr equency ."

CIRCLE 23 ON FREE INFORMATION CARD
D ealer inquirie s Invit ed

r-----------,
I NOW YOU CAN SUBSTITUTE I
I

CAPACITANCE AT THE
FLICKOFASWITCH I

I Phipps &Bird's I
HI , , new capacitanceI substitution unit is no I

bigger than yourI '.' '. ' ". """ ~. hand, yet has a 5- I
decade capaci tanceI range. A spec ial dis- I
charge featureI makes it safe for use I
with sensi tive cir-
cuits; a strong metal I
case makes it sturdy
for all applicat ions. I

Don't guess:
switch to certainty. I
By Phipps &Bird.

[;)[;J 0[;)[;)0 Q.. ill0ill®~ O[;J~o I
Manufacturers of Scientific Instruments I
P.O. Box 27324 Richmond, Virginia 23261
(80 4) 264 -7590 I

Please send units at $9 5 each. (Check enclosed,
less 5% cash discount-Phipps & Bird will pay shipping I
charges .)
Please send units at $9 5 each , COD. (Phipps & Bird I
will pay COD & shipping charges.)

Name: I
Firm: _

I A~dress: . I
• City , State, ZIP: ..------------CIRCLE 62 ON FREE INFORMATION CARD

Vise & Muste r Charge orders ar:cepted

THE BIG'PLUS +
. Graphic Equalizer

• Stereo . . . Eleven Bands Per Channel . Extreme ly Low
Noise & Distortion. LED Peak Indicators. Center Deten t
("flat") sliders . Built-in "record " Switching . Line and Micro­
phon e Level Inputs/Outputs. Regulated Power Supply •
Fully Guaranteed . Horizontal or Vertical Cabinets . Kit or

Fully Assembled . Plus Much , Much More!

ASSEMBLED

$20000

LOADED with Quality Features!

Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

Name _

Addr ess Ca rd No.
Exp Bank

Cuv S,a'"__ Ztp Date No ----

AARON·GAVI N INSTR UM ENTS. INC.
17231 Carla Avenue Tu stin , Califo rnia 926 80

Yes ' I've en clo-,ed s . RUSH rru- ccbmet 0 1:~~(dhL Tl'
_ _ -<1S~emlll t'd eq uahaer s et $200 00. P P d
_ un..l......e-rnbled equalizer ku , ul $120.00. p.p.d.O Honzontal (na l) 0 Ver tical tupnqht l

C alll ufIl lo res ldenb 1T1dlldl' t,· ~(J I('::' /(J \
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o
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o
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The sharpest picture ever achieved 
in big- screen projection TV 
The new Heathkit Screen Star sets a new 
standard in picture quality for big -screen 
projection TV. The finest F1.O lenses you 
can buy produce one of the clearest. 
brightest pictures ever. 
Imagine watching all your favorite TV 
movies and sports events on a big 6 -foot 
diagonal screen. Heathkit's three -tube 
projection gives you brighter, more vivid 
color. And its a lot easier to build than 
conventional TV's. 

A complete computer system in one 
compact unit 
The Heathktt All -In -One Computer takes 
the guesswork out of selecting a bal- 
anced computer system. It includes 
built -in floppy storage, smart terminal, 
heavy -duty keyboard. 12 -key numeric 
pad. Z80 CPU, and 16K RAM expandable 
to 48K -all in one compact unit. 
Two Z80 microprocessors mean ter- 
minal and computer never share 
power. So both can operate faster 
on more complex programs. And 
there's no better way to learn 
about computers than to build 
one yourself. 

The only computerized home 
weather station for instant, up-to- 

the-minute weather reports 
Just push a button tor reliable weather 
information anytime you need it with 
the unique Heathkit Weather Station. 

It gives you digital readouts of 
F or C temperatures. wind speed in 

miles or kilometers per hour or in 
knots, wind direction. barometric 

pressure. date and time of day, even 
the wind chill factor. 

This microprocessor -based weather 
computer has memory to store data 

and precision infra -red sensing 
devices built into the outdoor trans- 

mitter. And it's very easy to build. 
The finest stereo receiver ever 

introduced by one of the 
leaders in audio technology 

Its loaded with luxury features that 
let you adjust your music to your 

preference. 
Special features include a Precision 
Tuning System (PTS) that automati- 

cally corrects mistuning. 5-section FM 
tuning capacitor gives you maximum 

rejection of unwanted signals for lower 
noise. cleaner sound. Digital frequency 

readout. center tune meter, and flywheel 
loaded tuning are just a few of the lux- 

ury touches. Complete 
specifications are in the 
latest Heathkit Catalog. 

1 

1 

f 1 1 

HeathkÌt 
If coupon is missing, write Heath Co., 

Dept.020 -622, 
Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathktt Electronic 
Centers (units of Ventechnology Electronics Corporation) in motor 
cities throughout the U S. See your white pages. 

FREE CATALOG 
See all the newest innovations in build -it- 
yourself kits in the latest free Heathkit Catalog. 
It contains nearly 400 exciting kits for your home, 
work or pleasure. Send today. 

11P- 
Send to: Heath Company, Dept. 020 -622, 

Benton Harbor, MI 49022 
Yes, please send me a Heathkit Catalog. 
I am not currently receiving your catalogs. 

Name 

Address 

City 

CL 725A 

State 

Zip 
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Address _

Name _
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The only computerized home
weather station for instant. up-to­

the-minute weather reports
Just push a button for reliable weather

information anytime you need it with
the unique Heathkit Weather Station.

It gi ves you digital readouts of
For C temperatures. wind speed in

miles or kilometers per hour or in
knots . wind direction. barometric

pressure. date and time of day, even
the wind chill factor .

This microprocessor-based weather
computer has memory to store data

and precision infra-red sensing
devices built into the outdoor trans­

mitter. And it's very easy to build.

The finest stereo receiver ever
introduced by one of the

leaders in audio technology
It's loaded with luxury features that

let you adjust your music to your
preference.

Special features include a Precision
Tuning System (PTS) that automati­

cally corrects mistuning. 5-section FM
tuning capacitor gives you maximum

rejection of unwanted signals for lower
noise, cleaner sound. Digital frequency

readout. center tune meter. and flywheel
loaded tuning are just a few of the lux ­

ury touches, Complete
specifications are in the
latest Heathkit Catalog.

CL·725A

. - ~ -- -== ==r - 10 1 1

See all the newest innova tions in build-it­
yourself kits in the latest free Heathkit Catalog.
It contains nearly 400 exciting kits for your home,
work or pleasure. Send today..-
r-----------------------~

Send to: Heath Company. Dept. 020-622.
Benton Harbor. MI49022

Yes. pl ease send me a Heathkit Catalog.
I am not currently rec e iving your catalogs.

FREE CATALOG

- -- -., - .~..~ ~t .- -: -- 0- -, U)

Heathkit®
If coupon is missing. write Heath Co.•

Dept. 020-622.
Benton Harbor. MI49022

Heathki t Produc ts are also so ld and serviced at Heathkit Electronic
Ce nters (uni ts of Veri technolog y Elect roni cs Corporation) in major
cities th ro ugh out the U.S . See your wh ite pages .

The sharpest picture ever achieved
in big-screen projection TV
The new Heathkit Screen Star s ets a new
standard in picture quality for b ig -screen
projection TV. The fin est Fl .0 lenses you
can buy produce one of the clearest .
brightest pictures ever.
Imagine watching all your favorite TV
movies and sports events on a big 6-foot
diagonal screen . Heathkit's three -tube
projection gives you brighter. more vivid
color. And it's a lot easier to build than
conventional TV·s .

II complete computer system in one
compact unit
The Heathk it All-In-One Co mputer takes
the guesswork out of selecting a bal­
anced computer system. It includes
built -in floppy s torage. smart te rminal.
heavy-duty keyboard. 12-key numeric
pad. Z80 CPU . and 16KRAM expandable
to 48K-all in one compact unit .
Two Z80 microprocessors mean ter­
minal and computer never share
power. So both can operate faster
on more complex programs. And
the re' s no better way to learn
about computers than to build
one yourself .
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HITACHI OSCILLOSCOPES 
Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 
osc illosaves are built to demanding Hitachi quality standards and are 
backed by a 2 -year warranty. They're able to measure signals as low 
as lmV /division (with X5 vertical magnifier). It's a specification you 
won't find on any other 15 or 30 MHz scopes. Plus: Z -axis modulation, 
trace rotation, front panel XY operation for all four scope models, and 
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal 
signal delay lines. For ease of operation, functionally-related controls 
are grouped into three blocks on the color coded front panel. Now here's 
the dincher: For what you'd expect to pay more, you actually pay less. 
Suggested list price of our top line V302 dual trace 30 MHz is only 
$945.00. The other models comparably less. Check our scopes before 
you decide. 

A 

H itach i... I'he measure 
of quality. 

V -302 30 MHz Dual Trace 
V-301 30 MHz Single Trace 
V -152 15 MHz Dual Trace 
V -151 15 MHz Single Trace 

$945.00 
$745.00 
$695.00 
$545.00 

HITACHI 
Hitachi DMW Ana'1ca. Ltd 
For n re Infiomiuon. o*lt ct 
Hitachi [knshi Amenca. Ltd.. 
175 Crossways Park west. Woodbury, N.Y. 11797 
1516) 921-7200. 

More 
sensitive to 
our input. 
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Hitachi...The measure
ofquallry

~!jJ.!~Qt!J.
For more information, contact
Hitachi Denshi America. Ltd..
175 Crossways Park West, Woodbury, N.Y. 11797
(516)921-7200.

HITACHI OSCILLOS COPES
Single and dual trace, 15 and 30 MHz. Allfour high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a 2-year warranty. They're able to measure signals as low
as lm v/division (with X5 vertical magnifier). It's a specification you
won't find on any other 15 or 30 MHz scopes. Plus: Zaxis modulation,
trace rotation, front panel X-Y operation for all four scope models, and
XlO sweepmagnification.And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls
are groupedinto three blocks on the color coded front panel. Now here's
the dincher: For what you'd expect to pay more, you actually pay less.
Suggested list price of our top line V-302 dual trace 30 MHz is only
$945.00. The other models comparably less. Check our scopes before
you decide.

• V-302 30 MHzDual Trace
• V-301 30 MHz Single Trace
• V-152 15MHz Dual Trace
• V-15115 MHz Single Trace

$945.00
$745.00
$695.00
$545.00
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JOSEPH M. GORIN 

OUTPUT METERS ARE BECOMING INCREAS- 

ingly common on high -end audio amplifi- 
ers and receivers. They add visual excite- 
ment to a product and thus help its sales, 
but they have enough other uses so that 
many companies have introduced acces- 
sory meters in the over-S100 price region 
for audiophile use. The purpose of this 
article is to allow you to build a high - 
quality power -level meter (PLM) for a 

low price. 
Before "moving up" to a higher power 

amplifier. an investment in a PI.M, will 
tell you how often (if ever) you drive your 
current equipment into clipping. After a 

short period of use. the PLM will give 
you a good feel for the effects of doubling 
power (adding 3 dB) and answer the 
question of how much power is needed in 
a given installation. Users of biamplifica- 
tion (a system with separate power ampli- 
fiers for woofers and tweeters) can use 
the PLM to see how much more power is 

needed for the woofers than the tweeters. 
I found that my system with 300 watts 
available for the woofers and 25 watts for 
the tweeters, the tweeter amplifiers never 
come close to clipping while the woofer 
amplifiers clip frequently. This knowl- 
edge saved a lot of time and money by 
showing the folly of building higher pow - 
cr amplifiers for the tweeters. 

The PLM can help prevent loudspeak- 
er damage. Most loudspeaker failures are 
caused by running power amplifiers into 
frequent clipping. Although musical sig- 
nals contain very little high- frequency 
energy -almost never enough to destroy 

ET 
Not a wattmeter but an honest -to- goodness power level indi- 
cator calibrated on your amplifier's clipping level. Use it to 
protect your speakers. Inexpensive and easy to build. 

a tweeter even at high levels. an amplifier 
driven into clipping creates a waveform 
with sharp edges that produce lots of 
high -frequency distortion. The crossover 
passes this energy on to the delicate 

REF 17, REFERENC 
THIS LOAD SOURCE 
DETERMINES I.Zv 
LED 
BRIGHTNESS i 
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ir 
v. -13 

J,B 

20K 
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IK 
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IK 

IK 

IK 

IX 

IK 

IK 

IK 

tweeters; causing them to burn out. This 
happens most often with amplifiers in the 
25 -watt region. Lower -power amplifiers 
do not have enough power to destroy the 
tweeters and larger ones are run into clip- 
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FIG. 1 -BLOCK DIAGRAM of the LM3914 dot /bar display driver monolithic IC. 

AUDIO
POWER
LEVEL METER

Not a wattmeter but an honest-to-goodness power level indi­
cator calibrated on your amplifier's clipping level. Use it to
protect your speakers. Inexpensive and easy to build.
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tweeters; causing them to burn out . This
happens most often with amplifiers in the
25-watt region. Lower-power amplifiers
do not have 'enough power to destroy the
tweeters and larger ones are run into clip-
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FIG. 1-BLOCK DIAGRAM of the LM3914 dot/bar display driver monolithic IC.

a tweeter even at high levels, an amplifier
dri ven into clipping creates a waveform
with sharp edges that produce lots of
high -frequency distortion. The crossover
passes this energy on to the delicate

OUTPUT METERS ARE BECOMING INCREAS­

ingly common on high-end audio amplifi­
ers and receivers. Th ey add visual excite­
ment to a product and thus help its sales,
but they have enough other uses so that
many companies have introduced acces­
sory meters in the over-$l 00 price region
for audiophile use. The purpose of this
article is to allow you to build a high­
quality power-level met er (PL M) for a
low price.

Before " moving up" to a higher power
amplifier, an investment in a PLM , will
tell you how often (if ever) you drive your
current equipment into clipping. After a
short period of use, the PLM will give
you a good feel for th e effects of doubling
power (add ing 3 dB) and answer the
question of how much power is needed in
a given installat ion. Users of biamplifica­
tion (a system with separate power ampli­
fiers for woofers and tweeters) can use
the PL M to see how much more power is
needed for the woofers than the tweeters.
I found that my system with 300 watts
available for the woofers and 25 watts for
the tweete rs, the tweeter amplifiers never
come close to clipping while the woofer
amplifiers clip frequently. This knowl­
edge saved a lot of time and money by
showing the folly of building higher pow­
er amplifiers for the tweeters.

The PL M can help prevent loudspeak­
er damage. Most loudspeaker failures are
caused by runn ing power amplifiers into
frequent clip ping. Although musical sig­
nals conta in very littl e high-frequency
energy-almost never enough to destroy
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ping less often. By watching the power - 
level meter, frequent clipping can be 

observed and the level turned down to 
prevent it. This power -level meter is actu- 
ally a voltage rather than power- reading 
device, as virtually all solid -state power 
amplifiers clip at a constant voltage (inde- 
pendent of load impedance), especially 
during transients, and therefore measur- 
ing voltage is a viable method of measur- 
ing maximum power. 

A power -level meter can be used to 
compare the dynamic range of program 
sources (and explain much of the differ- 
ence between FM broadcasts and re- 
cords). It can help you set up the balance 
of your system. Since it is fast and peak - 

responding, it can be modified (sec the 
construction section of this article) to aid 
in setting tape recording levels. But, like a 

seconds readout on a digital clock, it is 

very useful for making you feel good 
about your equipment's operation and 

just plain fun to watch. 

How It Works 
A new LED driver IC (LM3914) from 

National Semiconductor has allowed a 

truly low -cost circuit design which, when 
combined with the economies of kit con- 
struction, allow the PLM to sell in kit 
form for only $42. The LED driver IC 
takes an analog input and drives up to ten 
LED's in a bar -graph mode with constant 
current. It also provides a reference volt- 
age. A block diagram is shown in Fig. I. 

The use of this IC for both channels 
with a "free" multiplexing technique al- 
lows the entire circuit to be constructed 
on a tiny 2 X 4 -inch PC board and 
housed in a single piece of walnut 
5'/2 inches wide and 2'/,. inches deep - 
less than 0.1 board foot -thus saving lots 
of the cost and adding the elegance of 
smallness. 

The complete schematic is shown in 
Fig. 2. Right and left channels operate 
identically. I'll use the right channel in 
discussing the circuitry. Pot R2 adjusts 
the gain of the system so that the highest 
LED indicates clipping in the amplifier. 
If the voltage of the wiper of R2 is posi- 
tive (I'll call this voltage V ), pin 4 of ICI 
will go negative until the voltage on the 
anode of Dl is -R5 /R4 times V Since 
negative feedback always keeps pin I of 
ICI -b at zero volts, the current through 

R6 then is -V R5R6 This is twice 

as great as the current in R7 (V /R7) but 
of opposite polarity, making the net cur- 
rent approximately -V /R7. If V. is 

negative, pin 4 of ICI -a goes positive by 
about 0.6 volt to keep pin 6 at zero volts. 
Diode DI then is non -conducting, and 
there is no voltage on, nor current 
through, R6. The net current through R6 
and R7 then is V /R7. ICI -a and its 
resistors thus form an active rectifier, 
such that the current is always - I V I 
/R7. In this way, the circuit responds 
equally to positive and negative peaks. 
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FIG. 2- COMPLETE SCHEMATIC of the LED power -level meter. The LED's in the two channels are 
multiplexed at a 60-Hz rate by half -sine voltages from the power transformer 

4 

4:1\4.;= 
FIG. 3- FULL -SIZE FOIL pattern for the printed -circuit board. The ingle -sided design makes copy- 
ing way. 

The rest of the circuit forms a peal, 

detector and logarithmic converter. Re- 
sistors R8 through R II and D3 through 
D5 are wired so that their current vs. volt- 
age response is approximately logarith- 
mic. Therefore, if the logarithm of the 
output voltage is less than the input. ICI- 

b pin 3 will turn on D7 and charge up CI 
until the output voltage is equal to the log 
of the input. If the log of the input is less 

than the voltage on CI, ICI -b will turn 
on D6 and CI will slowly discharge 
through R14. Capacitor CI then can 
charge very fast and discharge very slow- 

b pin 3 will turn on D7 and charge up CI
until the output voltage is equal to the log
of the input. If the log of the input is less
than the voltage on C I , IC1-b will turn
on D6 and C I will slowly discharge
through R14. Capac itor CI then can
charge very fast and discharge very slow-
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FIG. 3-FULL-SIZE FOIL pattern for the printed-circuit board. The sing le-sided design makes copy­
ing eas y.

The rest of the circuit forms a peak
detector and logarithmic converter. Re­
sistors R8 through RI I and D3 through
D5 are wired so that their current vs. volt­
age response is appro ximately logarith­
mic. Therefore, if the logarithm of the
outp ut voltage is less than the input, ICI -

R28
0 1- 0 17 ' IN4148 10Mell
018-027 ' I N4001
LE OI - LE020 'H LMP-1300 - Vee

FIG. 2-COMPLETE SCHEMATI C of the LED power-level meter. The LED's in th e two channels are
multiplexed at a 6O-Hz ra te by half- sin e volta ges from the power transformer

How It Works
A new LED driver IC (LM3914) from

National Semico nductor has allowed a
truly low-cost circuit design which, when
combined with the economies of kit con­
struction, allow the PLM to sell in kit
form for only $42. The LED driver IC
takes an analog input and drives up to ten
LED's in a bar-g raph mode with constant
current. It also provides a reference volt­
age. A block diagram is shown in Fig. 1.

The use of this IC for both channels
with a "free" multiplexing technique al­
lows the entire circui t to be construc ted
on a tiny 2 X 4-inch PC board and
housed in a single piece of 'I.-inch walnut
5'/' inches wide and 2'1.6 inches deep--­
less than 0.1 board foot-thus saving lots
of the cost and adding the elegance of
smallness.

The complete schematic is shown in
Fig. 2. Right and left channels operate
identically. I' ll use the right channel in
discussing the circuitry. Pot R2 adjusts
the gain of the system so that the highest
LED indicates clipping in the amplifier.
If the voltage of the wiper of R2 is posi­
tive (I'll call this voltage Vin),pin 4 of ICI
will go negative until the voltage on the
anode of D I is - R5 / R4 times Vin. Since
negative feedback always keeps pin I of
ICI-b at zero volts, the current through

6 h . V R5 Thi .R t en IS - inR4 X R6. IS IS twice

as great as the current in R7 (Vin/R7) but
of opposite polarity, making the net cur­
rent approximately - Vin/R7. If Vin is
negative, pin 4 of IC I-a goes positive by
about 0.6 volt to keep pin 6 at zero volts.
Diode D1 then is non-conducting, and
there is no voltage on, nor current
through, R6 . The net current through R6
and R7 then is Vin/R7 . ICI-a and its
resistors thus form an act ive rectifier,
such that the curren t is always -I VinI
/R7. In this way, the circuit responds
equally to positive and negat ive peaks.

ping less often . By watching the power­
level meter, frequent clipping can be
observed and the level turned down to
prevent it. This power-level meter is actu­
ally a voltage rather than power-reading
device, as virtually all solid-state power
amplifiers clip at a constant voltage (inde­
pendent of load impedance), especially
duri ng transients, and therefore measur­
ing voltage is a viable method of measur­
ing maximum power.

A power-level meter can be used to
compare the dynamic range of program
sources (and explain much of the differ­
ence between FM broadcasts and re­
cords). It can help you set up the balance
of your system. Since it is fast and peak­
responding, it can be modified (see the
construction section of this article) to aid
in sett ing tape record ing levels. But, like a
seconds readout on a digital clock, it is
very useful for making you feel good
about your equipment's operation and
jus t plain fun to watch.
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ly, allowing the eye to sec peaks that don't 
exist for very long. 

The right channel or left channel is 

routed to the LED drivez IC depending 
on the polarity of the 60 Hz power input. 
If the power input is positive, D22 pro- 
vides current to the right channel LED's, 
and the low voltage on the bottom side of 
the transformer pulls current through 
R30 to turn on QI and short the right 
channel output to the input of IC3. For 
negative transformer outputs. QI is 
turned off and the left channel is connect- 
ed to IC3 through R29. and the left chan- 
nel LED's are turned on through D25. 
Thus, the right channel and left channel 
operate alternatively 60 times a second. 
too fast for the eye to notice. 

The LED's used should be high-effi- 
ciency T -1 (3.18 mm. 0.125 inch diame- 
ter) LED's. as the average current 
through each is limited to about 10 mA. 
Xciton's XC -309 -R and Hewlett -Pack- 
ard's HLMP -1301 both have typical and 
minimum brightnesses of 2 and I mcd 
(millicandclla -a unit of brightness) at 
10 mA. respectively. and thus are recom- 
mended. Monsanto's MV5774 is .75 recd 
min. The 209 series of LED's is not rec- 

L J 
TI 

7.7V 
200mA 

D27 

ommended as the typical brightness is 
usually only .5 mcd at 10 mA and many 
manufacturers don't even specify mini- 
mums. Also, high -efficiency types have 
even greater advantages in pulsed applica- 
tions, which is how they run here due to 
the multiplexing. 

Diodes D23. D24, D26 and D27 form a 

full -wave rectifier that charges C6. the 
main power supply capacitor. Capacitor 
C6 can be small because the large LED 
currents do not come from it, just the 
power supply currents of the IC's. The 
power supply current of IC3, as well as 

any LED currents, flow out pin 2 of IC3 
and through D18 -D21. This biases the 
point defined to be ground at about 2.5 
volts above the negative side of D6 and 
creates the dual supplies necessary to run 
ICI and IC2. It also reduces the voltage 
across the outputs of 1C3 by 2.5 volts, 
thus reducing the power dissipation. 

Construction 
The use of a PC board is almost man- 

datory unless you decide on a different 
mechanical design than mine. Should you 
wish to redesign the system, keep LED 
leads short. and C4 and C5 must have 

PARTS LIST 
All resistors 'i. watt, 5% unless 

otherwise noted 
R1, R9. R15. R24. R29- 51,000 ohms 
R2, R16- 25.000 ohms trimmer 

potentiometer 
R3. R12, R13, R17. R26. R27 -100 ohms 
R4, R18- 68.100 ohms, 1% 
R5. R19- 33,200 ohms. 1% 
R6, R20 -4.870 ohms, 1% 
R7. R21- 20.000 ohms, 1% 
R8. R25- 130,000 ohms 
R10. R23, R30- 20.000 ohms 
R11. R22- 10.000 ohms 
R14. R28 -10 megohms 
R31- 150 ohms 
R32 -1300 ohms 
R33 -3900 ohms 
R34. R35 -560 ohms 
R36- 13,000 ohms 
Cl. C2 -0.1 F. polyester film, 10% 
C3 -0.1 AF ceramic disc 
C4. C5 -3.3 pF, 50 volts, electrolytic 
C6 -220 F. 10 volts. electrolytic 
0 1 -2N3905 
D1 -D17- 1N4148 
D18-D27-1N4001 
LED1 -LED20 -HLMP -1300 series LED's 

(Hewlett- Packard) 
IC1 -4136 quad op -amp (Exar. Fairchild, 

TI or equal) 
IC2 -LM358 low -power dual op -amp 

(National) 
IC3- LM3914 dot /bar display driver 

(National), Radio Shack catalog No. 
276 -1707 

71-wall-plug transformer. 7.2 volts AC, 
200 mA 

Miscellaneous: walnut cover, aluminum 
front panel, PC board, mounting 
hardware 

Note: The following parts are available 
from Symmetric Sound Systems, 912 
Knobcone Place, Loveland. CO 80537. 
Complete kit model PLM -1 with unfin- 
ished walnut case and unpainted front 
panel $42.00. Semi -kit model PLM -SK 
consisting of PC board, ICI, IC2 and T1 
515.0 0. Both prices include postage in 
North America. Colorado residents add 
3% tax. The semi -kit will not be available 
after September 30. 1980. No other sepa- 
rate parts or different combinations are 
available. 

short leads to pin 2 of IC3 and the LED 
anodes. A note about the layout is in 
order. The "circles" (the unbroken trace 
from pin 2 that completely encircles the 
three pads connected to pin 3) around 
pins 3 and 5 of IC2 are a "guard :" they 
reduce leakage from these inputs through 
any contamination of the PC board on 
humid days. It is still wise to clean these 
areas with flux remover after assembly. If 
you are building without a PC board, D7, 
CI. R14 and IC2 pin 3 should all be sol- 
dered together in mid -air, away from any 
breadboard surface. 

Construction with a PC board (Figs. 3 

and 4) is straightforward. Load the resis- 
tors first, then the trimmers, diodes, 
LED's, capacitors and IC's. Because of 
the large number of polarity sensitive 
devices (almost everything but the resis- 
tors), extreme care must be exercised 
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short leads to pin 2 of IC3 and the LED
anodes . A note about the layout is in
order. The "circles" (the unbroken trace
from pin 2 that completely encircle s the
three pads connected to pin 3) around
pins 3 and 5 of IC2 are a "guard;" the y
red uce leakage from these inputs through
any contamination of the PC board on
humid days. It is st ill wise to clean these
areas with flux remover after assembly. If
you are building without a PC board, D7,
CI, RI4 and IC2 pin 3 should all be sol­
dered together in mid-air, away from any
breadboard surface.

Construction with a PC board (Figs. 3
and 4) is straightfo rward. Load the resis­
tors first, the n the trimmers, diodes,
LED's, capacitors and IC' s. Because of
the large num ber of polarity sensitive
devices (almost everythi ng but the resis­
tors), ext reme care must be exercised

All resistors 'I, watt, 5% unless
otherwise noted

Rl , R9, R15, R24, R29-51,OOO ohms
R2, R16-25,000 ohms trimmer

potentiometer
R3, R12, R13, R17, R26, R27-100 ohms
R4, R18-68,100 ohms, 1%
R5, R19-33,200 ohms, 1%
R6, R20-4,870 ohms, 1%

7, R21-20,OOO ohms, 1%
R8, R25-130,OOO ohms
Rl0, R23, R30-20,OOO ohms
All, R22-10,OOO ohms
R14, R28-10 megohms
R31-150 ohms

32-1300 ohms
R33-3900 ohms
R34, A35-560 ohms

36-13,000 ohms
Cl, C2-0.1 IlF, polyester film, 10%
C3-0.1 IlFceramic disc
C4, C5-3.3 IlF, 50 volts, electrolytic
C6-220 IlF, 10 volts, electrolytic
Ql -2N3905
01 -D17-1N4148
D18-D27-1N4001
LED1- LED20- HLMP-1300 series LED's

(Hewlett-Packard)
C1-4136 quad op-amp (Exar, Fairchild,

TI or equal)
IC2-LM358 low-power dual op-amp

(National)
IC3-LM3914 dot/bar display driver

(National), Radio Shack catalog No.
276-1707

in - wall-plug transformer, 7.2 volts AC,
200 mA

Miscellaneous: walnut cover, aluminum
front panel, PC board, mounting
hardware.

Note: The following parts are availabl
from Symmetric Sound Systems, 912
Knobcone Place, Loveland, CO 80537
Complete kit model PLM-1 with unfln
Jshed walnut case and unpainted fran

anel $42.00. Semi-kit model PLM-S
consisting of PC board, IC1, IC2 and T1
$15.00. Both prices include postage I
North America. Colorado residents add
3% tax. The semi-kit will not be available
after September 30, 1980. No other ..pa-
ate parts or different combin tions are

available.

_...J
TI

2V
OmA

Construction

The use of a PC board is almost man­
datory unless you decide on a different
mechanical design than mine. Sho uld you
wish to redesign the system, keep LED
leads short, and C4 and C5 must have

ommended as the typical brightness is
usually only .5 mcd at 10 mA and many
manufacture rs don't even specify mini­
mums. Also, high-efficiency types have
even greater advantages in pulsed app lica­
tions, which is how they run here due to
the multiplexing.

Diodes D23, D24, D26 and D27 form a
full-wave rectifier that charges C6, the
main power supply capacitor. Capacitor
C6 can be small because the large LED
currents do not come from it, just the
power supply currents of the IC's . The
power supply current of IC3, as well as
any LED currents, flow out pin 2 of IC3
and through D18- D21. This biases the
point defined to be ground at about 2.5
volts above the negative side of D6 and
creates the dual supplies necessary to run
ICI and IC2 . It also reduces the voltage
across the outputs of IC3 by 2.5 volts,
thus reducing the power dissipation.

R30
20K

Iy, allowing the eye to see peaks that don't
exist for very long.

The right channel or left channel is
routed to the LED driver IC depending
on the polarity of the 60 Hz power input.
If the power input is positive, D22 pro­
vides current to the right channel LED's,
and the low voltage on the bottom side of
the transformer pulls current through
R30 to turn on QI and short the right
channel output to the input of IC3 . For
negative transformer outputs, QI is
turned off and the left channel is connect ­
ed to IC3 through R29, and the left chan­
nel LED's are turned on through D25.
Thus, the right channel and left channel
operate alternatively 60 times a second,
too fast for the eye to notice .

The LED's used should be high-effi­
ciency T-I (3.18 mm, 0.125 inch diame­
ter) LED's, as the average current
through each is limited to about 10 mA.
Xcito n's XC-309-R and Hewlett-Pack­
ard's HLM P-1301 both have typical and
minimum brightnesses of 2 and I mcd
(millicandella-a unit of brightness) at
10 mA, respectively, and thus are recom­
mended. Mo nsanto's MV5774 is .75 mcd
min. The 209 series of LED's is not rec-

+Vee
(TO ICI PIN II RIGHT CHANNEL

102<

IC2 PIN 8) LED II LED 20

9~ GIG IG IG CD
c:

~ ~ ~ ~
0
Ii)

MODE ~ :D22 D23 ,.>

IG IG '::2 '::2+

!G~ ~ ~
~ ~ r -

5 VIN L, " ,;/ I

,--2 REF 18 U;. C6 + :~R31
r<"l 22015 0 n IC3 17 r0 + 10V/; F,......., Lt,43914

R32 16 T
DI5 .r

UK REF 15 u L_

'"a ADT .......~~ D25
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14 7 .
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13
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5 AND 9 .. D26 D27-
~ RHI II r<"l ~

4 10 r<"l
R36
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-- R35
GND ~ ~ ~

560n
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./ 10<,
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DI9 C3 ~i::
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-Vee D20
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R7 R8 

C6 

D27 

*101::Z". rCñ\ 
simbissinsr ` 1 i 

R21 R22 

_------_- ------ ...-.... .NUM ririirtit+tit>r.r.ttlrtarr . 
LED LED 
20 19 

RIGHT 
CHANNEL 

FIG. 4- COMPONENT 
installed. 

LED 
I 

LED LED LED 
10 2 I 

LEFT 
CHANNEL 

PLACEMENT guide. Be surs that you include the six Jumpers that must I» 

THE CATHODE IS THE SHORTER LEAD, IT IS 
THE BASE UPON WHICH THE LED CHIP SITS. 
THERE MAY BE A COLORED DOT NEXT TO 
THE LEAD, OR AN ABERRATION IN THE CASE 
DIAMETER 

FIG. 5- OUTLINE of a typical T -1 size LED 
shows how the diode Is polarized. 

when mounting components. The LED's 
are particularly easy to reverse, see Fig. 5 

for polarity clues. 
The LED's should be mounted as close 

as possible to flush with the PC board's 
edge for a uniform appearance. Some 
LED's might not have long enough leads 
for the holes on LED 7 -I0, in which case 
another lead can be soldered into the 
board and then onto the LED lead that 
was not long enough. Leads of all compo- 

Number of 
LED's lit 

TABLE 1 

Right 
Input 
Left 

10 0 dB 0 dB 
9 -2.22 -2.15 
8 -4.90 -4.78 
7 -7.87 -7.53 
6 -10.96 - 10.46 
5 - 14.16 - 13.52 
4 -17.44 -16.67 
3 -21.03 - 19.84 
2 -24.62 -23.32 
1 -28.28 -26.61 

Frequency Response 
Left: 0 -20 kHz @ -.75dB 
Right: 0 -20 kHz (a - .73dB 

Pulse Response 
Both channels with 2 dB in 400S. 

4 HOLES, 1/16 DIAMETER, 
3/16 DEEP 

3/4 

the speaker connections; use the copper - 
colored side for low (L) and be sure to 
connect it to the ground or low side of the 
speaker terminals. A polarity error could 
damage R3 and RI7 and the PC board. 

Should you wish to use the PLM in a 

low -level circuit (such as at the tape mon- 
itor jacks) instead of at the speaker termi- 
nals, substitute a jumper for RI and R15, 
and lift the ground pins of R3 and R I6 
off the board. 

Slip the PC boat'd into the case, screw 
it into position, and you are ready to go. 

Calibration 
Table I shows the performance of the 

calibrated prototype PLM. Your instru- 
ment can be calibrated in either of two 
ways when used with a solid -state ampli- 
fier. To use the PLM to monitor cali- 
brated peak power, an oscillator and an 

7/16 

2-5/8 II/64 /16 

25/64 

5 -1/2 

DIMENSIONS IN INCHES 
5/8 

2 -5/16 

080 

FIG. 6 -THE CASE is cut out of a single piece of '4 -Inch walnut or similar hardwood. Work can be 
done with a table or radial -arm bench saw. 

375 

L.650 20HDLES,.137± 0020 
HOLE SPACING 175 UNLESS DIMENSIONED 
ALL HOLE -TO-HOLE SPACING TOLERANCES ± 007 
ALL OTHER TOLERANCES ± 020 
MATERIAL'. I /16 BRUSHED ALUMINUM, GRAIN EITHER WAY 
ALL DIMENSIONS ARE IN INCHES 

FIG. 7 -THE FRONT PANEL is formed from a sheet of ' /.. -inch brushed aluminum. 

225 

5 500 

225 375 225 225 

0 0 0 0 0l000'0 OI 01010111,110'0 750 

nents should be cut very short after sol- 
dering because of the small clearance 
below the board. The construction of the 
walnut case and brushed aluminum as 

shown in Figs. 6 and 7, respectively. 
Use No. 24 speaker wire for connec- 

tions to the right and left channels and 
power transformer. Pass the wires 
through the holes in the PC board from 
the foil side and knot them on the compo- 
nent side. The knot will serve as a strain 
relief. Then solder the leads into the PC 
Board. The polarity is very important on 

accurate AC meter are required for cali- 
bration. Disconnect your speakers and 
drive your power amplifier with the oscil- 
lator at I kHz. Adjust the oscillator level 
until the amplifier output voltage is V,,, 
(RMS) equals VP X 8 where P is the 
power level in continuous watts desired 
for the maximum indication on the PLM 
and 8 is the load impedance in ohms. For 
example (V,,, = 28.3 volts for P = 100 
watts, 20 volts for P = 50 watts, etc.). 
Connect the PLM inputs to the amplifier 

continued on page 81 

~ ~ ~
LED LED

2 I
LEFT

CHANNEL CHANNEL
FIG. 4-COMPONENT PLACEMENT guide. Be sure that you include the six jumpers th at mu st be
installed.

the speaker connections; use the copper­
colored side for low (L) and be sure to
connect it to the ground or low side of the
speaker terminals. A polarity error could
damage R3 and R 17 and the PC board .

Should you wish to use the PLM in a
low-level circuit (such as at the tape mon­
itor jacks) instead of at the speaker termi­
nals, substitute a jumper for R I and R 15,
and lift the ground pins of R3 and R 16
off the board.

Slip the PC board into the case, screw
it into position, and you are ready to go.

Calibration

Table I shows the performance of the
calibrated prototype PLM. Your instru­
ment can be calibrated in either of two
ways when used with a solid-state ampli­
fier. To use the PLM to monitor cali­
brated peak power, an oscillator and an

Pulse Response
Both channels with 2 dB in 40/L8.

Frequency Response
Left: 0-20 kHz @ - .75d B
Right : 0-20 kHz @ - .73dB

.225.225

accurate AC meter are required for cali­
bration. Disconnect your speakers and
drive your power amplifier with the oscil­
lator at I kHz. Adjust the oscillator level
unti l the amPlifi,j output voltage is You,
(RMS) equals P X 8 where P is the
power level in continuous watts desired
for the maximum indication on the PLM
and 8 is the load impedance in ohms. For
examp le (You, = 28.3 volts for P = 100
watts, 20 volts for P = 50 watts , etc .).
Connect the PLM inputs to the amplifier

continued on page 81
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~11/64
~1/16

.225 .375.225

r-------- - 5 .5 0 0 -----------1
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.37 5

DIMENSI ONS IN INCHES

nents should be cut very shor t after sol­
dering because of the small clearance
below the board . The construct ion of the
walnut case and brushed aluminum as
shown in Figs. 6 and 7, respective ly.

Use No. 24 speaker wire for connec­
tions to the right and left channels and
power t ran sformer. Pass the wires
thr ough the holes in the PC board from
the foil side and knot them on the compo­
nent side . The knot will serve as a strain
relief. Th en solder the leads into the PC
Board . Th e polarity is very important on

20HOLES, .I37± .0 0 20
HOLE SPACING .175 UNLESS DIMENSiONED
ALL HOLE-T O- HOLE SPACING TOLERANCES± .007
ALL OTHER TOLERANCES ± .020
MATERIAL: 1/16" BRUSHED ALUMINUM, GRAIN EITHER WAY
ALL DIMENSIONS ARE IN INCHES

FIG. 7-THE FRONT PAN EL is forme d fro m a sheet of 'I ,,- inch brushed aluminum.

FIG. 6-THE CASE is cut out of a singl e piece of 'I.-inch walnut or similar hardwood. Work can be
done with a table or radial-arm ben ch saw.

4 HOLES , 1/ 16 DIA METER ,
3/16 DEEP

Input
LeftRight

TABLE 1

Number of
LED's lit

10 o dB o dB
9 - 2.22 - 2.15
8 -4.90 -4.78
7 -7.87 -7.53
6 -10.96 -10.46
5 -14.16 -13.52
4 -17.44 -16.67
3 -21 .03 -19.84
2 - 24.62 -23.32
1 -28.28 -26.61

THE CATHODE IS THE SHORTER LEAD, iT IS
THE BASEUPON WHICHTHE LED CHIPSITS.
THERE MAY BE A COLORED DOT NEXT TO
THE LEAD, OR AN ABERRATION IN THE CASE
DIAMETER.

FIG. 5-0UTLINE of a typical T-1 size LED
shows how the diode is polarized.

when mounting components . The LED's
are .particularly easy to reverse, see Fig. 5
for polarity clues .

The LED's should be mount ed as close
as possible to flush with the PC board's
edge for a uniform appearance. Some
LED's might not have long enough leads
for the holes on LED 7-10, in which case
another lead can be soldered into the
board and then onto the LED lead that
was not long enough. L eads of all compo-
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LOW COST 
BACKYARD 

SATELLITE TV 
EARTH STATION 

irs t 

TEN FOOT SWAN SPHERICAL is almost opaque 
although aluminum screen mesh reflector sur- 
face is in place Note Swan's use of squares 
and spokes to create sandwich layers that rig- 
idly support antenna and reflective surface 
Antenna tilt is handled by telescopic rear sup- 
port rods with lower- ground -lip on hinges. 

Now you can build your own Satellite TV Earth Station in your own backyard 
for less than $999. This month we'll take a look at 

antenna design and how a spherical antenna can be built and erected. 

ROBERT B. COOPER. JR. 

IN THE .At'Gl'S-r -'l ITFMIRFR AND OCTO- 
ber 1979 issues of Radio -Electronics. 
we discussed the evolution of the geo- 
stationary satellite service for North 
America and described the basics of its 
operation. In the January issue we 
looked at the hardware in the receive 
portion of the system and discussed 
the various approaches to hardware 
design. We are now ready. with this 
foundation. to begin the task of design- 
ing your first satellite television earth 
receiving terminal. 

Design versus cost 
If money is no object. you probably 

are more apt to buy a private satellite 
terminal than to build one (or portions 
of one). A list. current through the pre- 
paration of this article. of firms spe- 
cializing on a national or regional basis 
in the sale of complete TVRO receiving 
systems (either 'turn -key installed' or 
on a hardware piece by piece basis) 
appears in Table -I. The bottom line is 
that you can purchase a first -rate com- 
mercial grade terminal for around 
55,000 in hardware costs (and install it 
yourself) or have the job done for you 
with every wire in place and every nut 
and bolt secured for less than 510.000. 

By building the terminal yourself. 
you are able to look carefully at the 
many design variations available and 
thus select the various module and 
sub- assembly approaches that best 

suit your own needs and talents. And 
in fact. because there are so many ex- 
cellent designs around. we have already 
engaged in a hit of this selection pro- 
cess for you. We will lead you step -by- 
step through the various choices so 
that you will wind up with a complete 
terminal that hest fits your needs. 

Our approach is not to follow any 
single design philosophy. The Howard 
Terminal system. widely copied and 
very good in performance. may be a 
bit on the complicated side for a non - 
experienced builder. The Coleman 

TABLE 1 

Suppliers currently offering turn- 
key- installed home satellite receiv- 
ing terminals and those who also 
offer hardware for do- it- yourself 
installations 1'1 

1. Channel One. Inc., 68 Avalon. 
Newton MA 02168 

2. HOMESAT. Inc., 3845 Pleas - 
antdale Rd Atlanta. GA 
30340 (I 

3. Gardiner Communications 
Corp.. 1980 S Post Oak Rd . 

Houston TX 77056 0'1 
4. Microdyne-AFC. 627 Lofstrand 

Lane Rockville MD 20850 0'1 
5. Satellite Television Systems, 

Box 11249. Reno. NV 89510 
6. USTC, P O Drawer 'S' Afton, 

OK 74331 
7. Spacecoast Research, Dept. 

B, Box 442. Altamonte Springs, 
FL 32701 

Terminal a iginatly largely assembled 
from surplus (Bell- system discarded) 
microwave equipment. is in turn per- 
haps too much of a hit- and -miss propo- 
sition since the builder must locate 
many suddenly hard -to -find second 
hand microwave pieces to make it all 
play. 

The antenna portion is a similar case 
in point. Six months ago you had three 
choices: /oe ite a surplus or used parab- 
ola. buy a new parabola. or. build a pa- 
rabola. Many hundreds of people were 
turned onto satellite TV and then sub- 
sequently turned off because they 
couldn't locate a surplus parabola. 
didn't have the spare cash to purchase 
a new parabola. and felt unqualified to 
construct a homebrew one. Now. with 
the passage of time. a really low -cost, 
high -performance non -parabolic an- 
tenna has made its appearance. we 
shall shortly see. 

Our design philosophy here will be 
to simply borrow the best technology 
that exists at this time from several dif- 
ferent sources. We'll make you this 
promise. Over the next few issues of 
Radio -Electronics. you'll learn how to 
build your own complete terminal. in- 
cluding antenna. an ultra -low noise 
GaAs -FET LNA. and a twenty -four- 
channel frequency -agile receiver that 
ends up at VHF channel .. 4 or 5 with 
a modulated NTSC RF output for un- 
der S I.000. You read right ... the whole. 

" . L­
TEN FOOT SWAN SPHERICAL is almost opaque
although alum inum screen mesh ref lector sur­
face is in place. Note Swan 's use of squares
and spokes to create sandwich layers that rig­
idly support antenna and reflective surface .
Antenna tilt Is handled by telescopic rear sup­
port rods with lower-ground-lip on hinges.

LOW COST
BACKYARD

SATELLITE TV
EARTH STATION

Now you can build your own Satellite TV Earth Station in your own backyard
for less than $999. This month we'll take a look at

antenna des ign and how a spherical antenna can be built and erected.

ROBERT B. COOPER, JR.

1:'\ TH E AL'Gl 'ST SEPTEMRFR AND OCTO ·

ber 1979 iss ues of Radio-Electro nics.
we discussed the evolution of the geo­
sta tionary sa te llite service for North
Ame rica and described the basics of its
ope ration. In the Janu ary issue we
looked at the hardw are in the receive
port ion of the sys te m and discussed
the va rious ap proaches to hardware
design . We are now read y. with this
foundati on . to begin the task of design­
ing your first sate llite television ea rth
receivin g terminal.

Design versus cost
If mon ey is no object. you probably

are mo re apt to buy a private satellite
terminal than to build one (or portions
of one). A list . current through the pre­
paration of this art icle. of firms spe­
cia lizing on a natio nal or regional bas is
in the sa le of complete TYRO receiv ing
systems (either ' turn -key installed' or
on a hardware piece by piece basis)
appears in Table ,I . Th e bottom line is
that yo u ca n purc has e a first -rate com­
mercial 'grade terminal for around
$5,000 in ha rdwa re costs (and install it
yo urself) or have the job do ne for you
with every wire in place and every nut
and bolt sec ured for less than $10,000.

By building the terminal yourself,
yo u are ab le to look carefully at the
man y design variations availab le and
thus se lect the vario us modul e and
sub-assembly approaches that best

suit your ow n needs and talents. And
in fact. because there are so many ex­
cellent des igns arou nd. we have already
engaged in a hit of this selection pro ­
cess for you. We will lead you step-by­
step thro ugh the various choices so
that yo u will wind up with a complete
termi nal that hest fits your needs.

Our approach is not to follow any
single design philosophy . The Howard
Terminal sys te m. widely cop ied and
very good in performance, may be a
bit on the co mplica ted side for a non­
experienced builde r. The Coleman

TABLE 1
Supplie rs cu rrentlyoffering turn­

key-installed home satellite receiv­
ing terminals and those who a lso
offer hardware for do-it-yourself
installati ons (*):

1. Channel One, lnc. , 68 Avalon,
Newton, MA 02168

2. HOMESAT, lnc. , 3845 Pleas­
antdale Rd ., Atlanta , GA
30340 (*)

3. Gardiner Communicat ions
Corp. , 1980 S. Post Oak Rd.,
Houston, TX 77056 (*)

4. Microdyne-AFC, 627 Lofstrand
Lane, Rockville, MD 20850 (*)

5. Satellite Television Systems ,
Box 11249, Reno, NV 89510

6. USTC, P.O. Drawer 'S'. Afton,
OK 74331

7. Spacecoast Research, Dept.
B, Box 442, Altamonte Springs,
FL 32701

Termin al , originally iargelv as sembled
from surplus (Bell-sy stem discarded)
microwave equipment . is in turn per­
hap s too much ofa hit-and-mi ss propo­
sit ion since the builder must locate
many sudde nly hard-to-find second
hand micro wave piece s to make it all
play. _

The antenna port ion is a similar case
in point. Six months ago you had three
choi ces ; locate a surplus or used parab­
ola, buy a new parabola. or. build a pa­
rab ola . Man y hundreds of people were
turned onto sa tellite TV and then sub­
sequently turn ed off hecause they
couldn 't locate a surplus parabola,
didn't have the spa re cas h to purchase
a new parabola . and felt unqualified to
co nstruc t a homebrew one. Now. with
the passage of time . a really low-cost,
high-pe rform ance non-parabo lic an­
tenna has made its appearance. we
sha ll sho rtly see .

Our design philo soph y here will be
to simply borrow the hest technology
that ex ists at this time from several dif­
ferent sources. We'll make you this
promise. Ove r the next few issues of
Radio- Electronics. you'll learn how to
build your ow n co mplete terminal , in­
cluding antenna . an ultra-low noise
GaAs-FET LNA . and a twenty-four­
ch annel frequency-agile recei ver that
ends up at VHF channel 3. 4 or 5 with
a modulat ed NTSC RF output for un­
der $ 1,000. You read light ... the whole.
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complete terminal. including antenna. 
for under SI.000. 

Where do you put the gain? 
There is passive and active gain re- 

quired in the system. In the antenna 
portion (passive gain) the minimum 
gain required is a function of where 
your location falls on the satellite's 
EIRP pattern (see the September and 
October 1979 issues for a complete ex- 
planation). For discussion. we'll say 
you need at least 40 dB of passive gain 
in the system. That's a ten -foot mini- 
mum reflector surface any way you cut 
it. However. a I'_ -foot surface is even 
more desirable. 

The decision on how much gain to 
design into the active portion (i.e.. the 
LNA and the receiver) is more difficult 
to make. That's because we need signal 
gain for two reasons: 

1. To amplify the 4 GHz signal 
voltage to a level where the de- 
modulator can recover video 
(and audio) from the satellite 
signal and 

2. To overcome (or override) the 
receiving system noise tem- 
perature 

Ideally. system noise temperature is 
set entirely by the low -noise capabilities 
of the first I.NA stage(s). In the real 
world. the noise factor for the system 
is typically set by this p /no the internal 
noise figure of the receiver stages. 
There are two types of 'noise' to be 
considered in the receiving system. 
Every amplifier stage (even a video 
amplifier) has a noise factor. However. 
when computing noise figure. it is often 
convenient to look at any device in the 
receiver that has 'loss' as a noise source 
as well. In this regard. a mixer stage 
(i.e.. a stage that converts one incom- 
ing frequency to another outgoing fre- 
quency) has loss and therefore it con- 
tributes 'noise' to the overall system. 

In modern receivers there are two 
approaches to getting the 4-GHz satel- 
lite input signal down to a low enough 
frequency where the modulation con- 
tained on the camer can be demodu- 
lated to basehand. A single Conversion 
receiver (i.e.. the Coleman approach) 
takes you from 4 GHz to an IF of 70 
MHz in a single conversion (or mixing) 
step. A double -conversion receiver gets 
you to 70 MHz from 4 GHz in two 
steps; the first typically takes you down 
into the I.2 -GHz region (although the 
selection of a high IF is entirely up to 
the receiver designer and could be any 
place from 500 MHz to 2.000 MHz) 
while the second mixes on down to the 
pretty much standard 70-MHz region. 

The design approach we are going to 
follow here is the single- conversion 
option. However. this is offered with 
the understanding that in some ways the 
performance of a double- conversion 
receiver is superior to the single -con- 
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TOTAL GAIN 
TO HERE: 
90 dB 

70 MHz I F / 
50 TO 60 dB 
GAIN SUGGESTED 
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40 GHz INA 
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FIG. 1 -GAIN REQUIREMENTS for three receiver 
LNA and passive mixer Is shown in a. Single -co 
active mixer is shown in b. Doubts- conversion 

version design set forth. In a double - 
conversion receiver. image rejection. 
stability and perhaps even selectivity 
can be better than in a single- conver- 
sion design. But. double- conversion 
techniques are more costly. They re- 
quire that you have access to test equip- 
ment that you probably do not have 
available (adjusting and aligning a 1.2 

GHz high IF does require some equip- 
ment not commonly available): and for 
home use. the trade offs seem to favor 
the single- conversion approach. 

At the risk of oversimplifying the ra- 
tionale for choosing a single -conversion 
approach. see Figure I. Here we see 
that double conversion has a price tag 
attached to its 'perhaps' superior per- 
formance: you need more total system 
gain in order to make the double -con- 
version system perform properly. And 
gain not only costs money in parts and 
time. it also increases the complexity 
of the receiver. 

Note in Fig. I that we are looking at: 

1. A single- conversion receiver 
using a bipolar LNA and a to- 
tally passive mixer (left hand 
side) the gain required is 90 
dB 

2. A double- conversion receiver 
using a bipolar LNA the gain 
required is 90 dB (minimum) 

3. A GaAs -FET LNA front end fol- 
lowed by a GaAsFET active 
mixer that single- converts 
down to the 70 MHz IF the gain 
required is 70 dB 

In all fairness. one could design a 

double- conversion receiver with an 
active GaAs -FET high mixer and this 
would in turn reduce the total gain re- 

approaches. Single- conversion receiver with bipolar 
nversion receiver with GaAs FET LNA and GaAs FET 
receiver with a bipolar LNA is shown in c. 

quirements of the system since our 40 
dB of LNA gain is largely predicted 
upon the noise- factor contribution of 
that first mixer stage (the one that gets 
us away from 4 GHz). However nobody 
has yet done this and as we are stick- 
ing with proven designs at this point 
the comparison of gain requirements 
remains valid for now. 

What does all of this mean? Simply 
this. If you wish the system -noise tem- 
perature to be determined by the first 
I.NA stage(s). and we do. we have to 
build enough total gain into the system 
at 4 GHz to insure that the noise con- 
tribution of that first mixer is over- 
ridden by the I.NA stage(s) in front of 
it. By replacing the passive mixer (the 
mixer that gets us away from 4 GHz 
down to a lower IF) with an active 
mixer. we shift the noise contribution 
(i.e.. mixing loss) of the first mixer out 
of the loss column and replace it with a 

gain or in the worse case a unity -gain 
device that makes no significant con- 
tribution to the system -noise factor. So 
where we previously required gobs of 
gain at 4 GHz to overcome the noise 
factor or mixing loss of the high (or 
only) mixer stage. we now require 
much more modest amounts of gain to 
establish our LNA first -stage noise 
figure as the primary noise factor in 
our electronic receiving system. 

Electronic gain is least expensive to 
come by at the lowest frequency to be 
used in the RF portion (the 70 MHz IF) 
but unfortunately we cannot place all 
of the gain here. Some gain must go at 
4 GHz as well. In Fig. 2 we see two 
options open to us. 

AG. 1-GAIN REQUIREMENTS for three receiver appro aches . Single-conversion receiver with bipolar
LNA and passive mixer Is shown In a. Single-converslon receiver with GaAs FET LNA and GaAs FET
active mixer is shown in b. Double-conversion receiver with a bipolar LNA is shown in c.

quirements of the sys tem since our 40
dB of LNA gain is largely predicted
upon the noise-factor contribution of
that first mixer stage (the one that gets
us away from 4 GHz). However nobody
has yet done this and as we are stick­
ing with proven designs at this point
the com parison of gain requirements
remains valid for now.

What does all of this mean? Simply
this. If you wish the sys tem-noise tem­
perature to be dete rmined by the first
LNA stage rs). and we do. we have to
build enough total gain into the sys tem
at 4 GH z to insure that the noise con­
tributi on of that first mixer is over­
ridden by the LNA stagers) in front of
it. By replacing the passive mixer (the
mixer that gets us away from 4 GHz
down to a lower IF) with an active
mixer , we shift the noise contribution
(i.e. , mixing loss) of the first mixer out
of the loss column and replace it with a
gain or in the worse case a unity-gain
device that makes no significant con­
tribution to the syste m-noise factor. So
where we previously required gobs of
gain at 4 GHz to overcome the noise
fac tor or mixing loss of the high (or
only) mixer stage. we now require
much more modest amounts of gain to
es tablish our LNA first-stage noise
figure as the primary noise factor in
our electronic receiv ing system.

Electronic gain is least expe nsive to
come by at the lowest frequency to be
used in the RF portion (the 70 MHz IF)
but unfortun ately we cannot place all
of the gain here. Some gain must go at
4 GHz as well. In Fig. 2 we see two
options ope n to us.

version design set forth . In a double­
conve rsio n receiver, image rejection ,
sta bility and perhaps even selectivity
can be better than in a single-conver­
sio n de sign. But. double-conversion
technique s are more cos tly. They re­
quire that you have access to test equip­
ment that you prob ably do not have
avai lable (adjusting and aligning a 1.2
GHz high IF does require some equip­
ment not common ly avai lable); and for
home use . the trade offs seem to favor
the single-co nversion approach.

At the risk of oversimplifying the ra­
tionale for choosing a single-conversion
approach, see Figure I . Here we see
that doubl e conversion has a price tag
attached to its ' perhaps' superio r per­
form ance ; you need more total system
gain in order to make the double-con­
versio n system perform properl y. And
gain not only cos ts money in parts and
time, it also increases the comp lexity
of the rece iver.

Note in Fig. I that we are looking at:
1. A single-conversion receiver

us ing a bipolar LNA and a to­
ta lly passive mixer (left hand
s ide) : the gain required is 90
dB.

2. A double-conversion receiver
using a bipolar LNA : the gain
required is 90 dB (minimum).

3. AGaAs-FET LNA front end fol­
lowed by a GaAs-FET active
mixer that sin gle-co nverts
down to the 70 MHzIF: the gain
required is 70 dB.

In all fairness, one could design a
double-conversion rece iver with an
ac tive GaAs-FET high mixer and this
would in tum red uce the total gain re-

complete terminal. including antenna,
for under $1,000.

Where do you put the gain?
Th ere is passive and active gain re­

quired in the system. In the antenna
portion (passive gain) the minimum
gain required is a function of where
your locat ion falls on the satellite's
EIRP pattern (see the Sep tember and
October 1979 issue s for a complete ex­
planation). For discussion, we'll say
you need at least 40 dB of passive gain
in the system. That' s a ten-foot mini­
mum reflector surface any way you cut
it . However, a l2-foot surface is even
more de sirabl e.

The deci sion on how much gain to
design into the active portion (i.e. , the
LNA and the receiver) is more difficult
to make . That' s becau se we need signal
gain for two reasons:

1. To amplify the 4 GHz signal
voltage to a levelwhere the de­
modulato r can recover video
(and aud io) from the satellite
signal. and.

2 . To overcome (or override) the
receiving system noise tem­
perature.

Ideally. system noise temperature is
set entirel y by the low-noise capabilities
of the first LN A stage rs) . In the real
world , the noise factor for the system
is typically set by this plus the internal
noise figure of the rece iver stages .
There are two types of 'noise' to be
considered in the rece iving system.
Every amplifier stage (even a video
amplifier) has a noise factor. However ,
when computing noise figure, it is often
convenient to look at any device in the
receiver that has 'loss' as a noise source
as well . In this regard . a mixer stage
(i.e ., a stage that converts one incom­
ing frequency to another outgoing fre­
quency) has loss and therefore it con­
tributes ' noise' to the overall sys tem.

In modem recei vers there are two
approaches to getting the 4-GHz satel­
lite input signal down to a low enough
freque ncy where the modulation con­
tained on the carrier can be demodu­
lated to baseband . A single Conversion
receiver (i.e .. the Coleman approac h)
take s you from 4 GHz to an IF of 70
MHz in a single conversion (or mixing)
step. A double-conversion receiver gets
you to 70 MHz from 4 GHz in two
steps ; the first typically takes you down
into the 1.2-GHz region (although the
selection of a high IF is entirely up to
the receiver designer and could be any

~ place from 500 MHz to 2.000 MHz)
z while the second mixes on dow n to the
~ pretty much standard 70-MHz region .o The de sign approach we are going to
w follow here is the single-conversion
u:J option . Ho wever. this is offered with
6 the understanding that in some ways the
~ performance of a double-conversion
a: receiver is superior to the single-con-
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OPTION ONE OPTION TWO 

BIRKILL LNA 
U STAGES). 
BIPOLAR. 
$17500 

PACKAGED 0008: 
BALANCED MIXER 
(VARI -L 0611.500). 
$75.00 

70MHzIF 

OVERALL COST 5375.00 
PLUS ANTENNA 

- 

3.63 TO 
4.13 GHz 
LOCAL OSC: AVANTEK 
JTO 8360. 
517500 

COLEMAN GAAS FET 
LNA 12 STAGES); 
5175.00 

COLEMAN GAAS -FET 
ACTIVE MIXER; 
S100 

70 MHz IF 

OVERALL COST -5400 
PLUS ANTENNA 

FIG. 2 - TWO DESIGN APPROACHES to receiving 
in option 1 while the Coleman approach is show 

1. As the balance of this article 
installment shall show. the 
most cost -effective approach 
to the antenna today is the 
Swan Spherical TVRO antenna 
If you are not a particularly 
sharp trader or buyer you will 
still be hard pressed in most 
sections of the U.S A to spend 
more than S300 building this 
antenna 

2. In option one (Fig 21 we could 
build a four -stage bipolar LNA 
(the so- called Birkill HXTR 
series LNA named after its de- 
veloper Steve Birkilll follow 
this with a state -of -the -art 
doubly -balanced (passive) mix- 
er such as the VARI -L DBM 500 
4 GHz to 70 MHz (IFI package. 
and end up at 70 MHz with a 
total cost to that point of 5675 
including the antenna 

3. In option two (Fig 21 we can 
build a two -stage Coleman 
GaAs -FET LNA and follow this 
with a single -stage Coleman 
GaAs -FET active mixer, again 
ending up at a 70 MHz IF for a 
total material cost of 5700 in- 
cluding the antenna 

This would seem to suggest that the 
two approaches in getting 4 GHz ener- 
gy out of the air and down to a man- 
ageable IF such as 70 MHz are very 
similar in cost. The truth is that the op- 
tion -one approach has probably just 
about come to a resting place in costs 
(for the next year or so) while the GaAs 
FET -approach is still largely dependent 
upon the $80 to $100 price tags on the 
GaAs -FET's themselves. With GaAs - 

FET prices starting to tumble. the cost 
of this approach may well be down 
another S 100 or so before spring. That's 
one reason to seriously consider this 
approach. Another more compelling 
reason is that this approach uses far 
fewer devices overall: and as those 
Murphy Law believers know well. the 
more stuff you cram into a box. the 
more apt something is to go wrong 
when you can least afford the time or 
expense to fix it. Note that in both ap- 
proaches we are using a newly avail- 

satellite broadcasts. The Birkill approach is shown 
ninoption2. 

able Avantek VTO 8360 oscillator 
module to provide the local- oscillator 
drive to our chosen mixer. We'll look 
more closely at the VTO 8360 in the 
next part of this series of articles. 

Finally. in Fig. 3. we see how we are 
going to process the 70 MHz IF signal 
and what it is going to cost us. We 
have some gain stages at 70 MHz. a de- 
modulator to extract the video modu- 
lation from the 70 MHz IF signal along 
with a few relatively simple baseband 
processing circuits. a demodulator to 
create audio from our 6.8 (or 6.2) MHz 
aural subcamer. a VHF modulator to 
convert our baseband video and audio 
back to a NTSC compatible VHF TV 
channel (such as channel 3.4 or 5) and 
a power- supply section which will pro- 
vide operating voltages for the system. 
The total system cost (if you want to 
start budgeting your pennies now) is as 
follows: 

1. Swan Spherical TVRO Anten- 
na: $300 (or less) 

2. 4 GHz front end to 70 MHz IF 

segment 5375 to $400 
3. 70 MHz IF baseband process- 

ing and VHF TV channel mod- 
ulator with power supply: $250. 

70 MHz 
IF GAIN 
STAGES 
(40 TO 50 18g) 

SUPPLY 
FOR 
RECEIVER 

$60 00 

AUDIO SUBCARRIER 
DEMOD AND 
PROCESSING 

JLATOR 
9A ! T I 

1 525.00 

VHF TV CHANNELS 
3.485 OUTPUT 

FIG. 3 - METHOD AND COSTS of converting the 
70-MHz IF to a VHF RF signal suitable for con- 
necting to the antenna terminals of a TV receiver. 

That brings us sufficiently in under 
S1.000 to allow you to indulge in some 
packaging of the system following a 

card cage approach if you wish and still 
have a little change left over for unex- 
pected expenses. 

Swan spherical TYRO antenna 
There are several excellent reasons 

why the Swan TVRO antenna design is 
the best and most logical choice for the 
home builder: 

1. Materials Everything called 
for can be procured locally 
Steel or aluminum pipe tubing 
(round or square stock) plus 
aluminum window screening, 
and common hardware such 
as machine bolts. are all that 
is required for the reflector 
system The feed- antenna is 

constructed from galvanized 
sheet metal 

2. Cost S300 Give or take very 
little Although if you are a 

good shopper in metal yards 
you might shave as much as 
S100 from the total cost 

3. Complexity Far less complex 
to create the 'spherical sur- 
face' design than to create a 

comparable parabolic surface 
The principle is easy to grasp 
and uncomplicated to dupli- 
cate 

These factors alone should make the 
antenna very appealing. However there 
is a golden bonus with the spherical 
sections: the antenna is capable of 
'looking at many satellites at the same 
time. See Fig. 4. 

The spherical antenna has such a 

gentle curve to its surface that it can 
"see" a 40 degree wide portion (or 
span) of the orbit belt effectively. The 
antenna is fixed. permanently. on the 
ground with the center pointed in a pre- 
determined direction. Well see how 
that works shortly. Even' geostationary 
point -source in front of the antenna has 
a focus point out in front of the reflector 
surface. But this focus point changes 
for different angles of arrival. A satel- 
lite located directly on boresight will 
have its focal point directly in front of 
the center of the Spherical surface 
while a satellite west of the boresight 
point will focus slightly cast of the cen- 
ter point. Conversely. satellites east of 
the boresight focus slightly west of the 
center point. 

With this geometry. one moves the 
location of the focal- or feedpoint -an- 
tenna (left and right along a line parallel 
to the reflector surface) to switch from 
one satellite to another satellite. If you 
can leave the reflector stationary and 
move only the focal -point (or pickup) 
antenna. could you not actually install 
two or more pickup antennas so as to 
simultaneously receive two or more 
satellites? The answer is yes: some- 
thing that cannot be done with a normal 
parabolic antenna. 
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FIG. 2- TWO DESIGN APPROACHES to receiving satellite broadcasts. The Birkill approach is shown
in option 1 wh ile the Coleman approach is shown in option 2.

BIRKI LL LNA CO LEMAN GAASFET
(4 STAGES); LNA (2 STAGES);
BIPOLAR. $175.00
$175.00

I I
PACKAGED DOUBLY 3.63TO

BALANCED MIXER 4.13 GHz CD LEMAN GAAS-FET

(VARI-L DBM-500); LOCAL OSC; AVANTEK ACTIVEMIXER;

$75.00 VTO 8360. $100
$125.00

~ +

OPTION ONE

70 MHzI F

OVERALL COST -$375.00
PLUS ANTENNA

1. As the ba lance of lhis article
installment sha ll show, the
most cost-effective approach
to the anten na today is the
Swan Spherical TVRO antenna .
If yo u are not a part ic ularly
sha rp trader or buyer you w ill
st ill be hard pressed in most
sec tions of the U.S.A to spend
m o re than $300 bui ld ing th is
anten na.

2. In option one (Fig . 2) we could
build a four-stage bipo lar LNA
(t he so-cal led Birkill HXTR
se ries LNA named after its de­
ve loper Steve Birki l l). fo llow
t hi s wit h a state -o f-t he -art
doubly-balanced (passive) mix­
er suc h as the VARI-L DBM 500
4 GHz to 70 MHz (IF) package.
and end up at 70 MHz with a
total cost to that po int of $675
in cl udi ng the antenna.

3. In option two (Fig . 2) we can
b u i ld' a two-s tage Co leman
GaAs -FET LNA and fo llow this
w ith a sing le-stage Co lema n
GaAs-FET act ive mixer, aga in
end ing up at a 70 MHz IF fo r a
to ta l material cos t of $700 in­
clud ing the antenna.

This would seem to suggest that the
two approaches in getting 4 GHz ener ­
gy out of the air and down to a man­
ageable IF such as 70 MHz are very
similar in cost. The truth is that the op­
tion -one approach has probably just
abo ut come to a resting place in costs
(for the next year or so) while the GaAs­
FET-approach is still largely dependent
upon the $80 to $1()() price tags on the
GaAs-FET's themselves. With GaAs ­
FET prices starting to tumble , the cost
of this approach may well be down
another $1()() or so before spring. That's
one reason to seriously consider this
approach . Another more compelling
reason is that this approach uses far
fewer devices overall: and as those
Murphy Law believers know well, the
more stuff you cram into a box, the
more apt something is to go wrong
when you can least afford the time or
expense to fix it. Note that in both ap­
proaches we are using a newly avail-

OPTION 1W0

70 MHzIF

OVERALLCOST · 5400
PLUS ANTENNA

able Avantek VTO R3tlO oscillator
module to provide the local-oscillator
drive to our chosen mixer. We ' ll look
more closel y at the VTO 8360 in the
next part of this series of articles.

Finally . in Fig. 3. we see how we are
going to process the 70 MHz IF signal
and what it is going to cost us . We
have some gain stage s at 70 MHz, a de­
modulator to extract the video modu­
lation from the 70 MHz IF signal along
with a few relatively simple baseband
processing circu its. a demodulator to
create audio from our 6.R (or 6.2) MHz
aural subcarrier. a VHF modulator to
convert ou r baseband video and audio
back to a NTSC compatible VHF TV
channel (such as channel 3.4 or 5) and
a power-supply section which will pro­
vide operating voltages for the system.
The total system cost (if you want to
start budgeting your pennies now) is as
follows:

1. Swan Spherica l TVRO Anten­
na ; $300 (or less)

2. 4 GHz front end to 70 MHz IF
segment: $375 to $400

3. 70 MHz IF. baseband process­
ing and VHF TV channel mod­
ulator w ith power supp ly: $250.

70-MHz INPUT
FROM 4 GHz-TO-
70MHz rXER

70 MHz
IF GAIN

$75.00STAGES
(40TO 50dBg)

~

VIDEO DEMO DAND AUDIOSUBCARRIER
BASEBAN D f---- DEMO D AND
PROCESSING PROCESSING

575.00 I 1 $25.00

•
POWER VHFTVSUPPLY MODULATOR
FOR (LM 1889, ETC.)
RECEIVER

S50.00 + S25.00

VHFTV CHANNELS
3,4 & 5 OUTPUT

FIG. 3-METHOD AND COSTS of converting the
7o-MHz IF to a VHF RF signal suitable fo r con­
necting to the antenna tennlnals of a TV receiver .

That brings us sufficiently in under
$1,000 to allow you to indulge in some
packaging of the system following a
card cage approach if you wish and still
have a little change left over for unex-
pected expenses . .

Swan spherical TVRO antenna
There are several excellent reasons

why the Swan TVRO antenna design is
the best and most logical choice for the
home builder:

1. Materials - Everything ca lled
for can be proc ured locally.
Steel or aluminum pipe. tubing
(round or square stock) plus
alum inum w indow screeni ng,
and common hardware suc h
as machine bo lts , are all th at
is requ ired fo r the ref lector
syste m. The feed-ante nna is
co nstructed from galvan ized
sheet meta l.

2. Cost -S300 Give or take very
litt le Although . if vou are a
good shopper in meta l yards
you might shave as muc h as
$100 from the total cost.

3. Complexity -Far less comp lex
to create the 'spherical su r­
face' des ign than to create a
co mparab le parabo lic surface.
The princip le is easy to grasp
and uncomplicated to dup li­
cate .

The se factors alone shou ld make the
antenna very appealing. However there
is a golden bonus with the spherical
sections; the antenna is capable of
' looking at' many satellites at the same
time. See Fig . 4.

The spherical antenna has such a
gentle curve to its surface that it can
"see" a 40 degree wide portion (or
span) of the orbit belt effectively. The
antenna is fixed . permanently, on the
ground with the center pointed in a pre­
determined direction . We'll see how
that works shortly. Every geostationary
point-source in front of the anten na has
a focus point out in front of the reflector
surface . But this focus point changes
for different angles of arrival. A sate l­
lite located directly on boresight will
have its focal point directly in front of
the center of the Spherical surface
while a satellite west of the boresight
point will focus slightly east of the cen ­
ter point. Conversely. satellites east of
the boresight focus slightly west of the
center point.

With this geometry . one moves the
location of the focal- or feedpoint-an­
tenn a (left and right along a line parallel
to the reflector surface) to switch from
one satellite to another satellite . If you
can leave the reflector stationary and
move only the focal-point (or pickup)
antenna, could you not actually install
two or more pickup antennas so as to
simultaneously receive two or more
satellites? The answer is yes: some­
thing that cannot be done with a normal
parabo lic antenna.
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PARABOLIC 

FIG. 4- PARABOLIC VERSUS SPHERICAL an- 
tennas. Normal parabolic dish antenna focuses 
all incoming energy onto a single focus point 
and as a result receives only one satellite at a 

time. To receive a different satellite the para- 
bolic antenna must be redirected. The less 
radical curvature of a spherical antenna per- 
mits simultaneous reception of numerous 
satellites spread over up to 40 degrees of sky 
arc. Different satellites within the 40-degree arc 
can be received by moving the focus -point an- 
tenna or multiple satellites can be simultane- 
ously received by using multiple focus point 
antennas. 

How does it work? 
Both the parabolic and the spherical 

reflector surfaces work on the same 
principle. The reflector surface is 
curved. in both dimensions. A 'cup' is 
formed and the center of the cup on a 

parabolic is directly in line with the 
satellite. All of the energy that is inter- 
cepted by the reflector surface is redi- 
rected towards a central focus- point. 
In a good efficiency parabolic antenna. 
approximately 55% of the total energy 
intercepted by the reflector surface 
ends up within the feed- or focal -point 
antenna. 

But. the curve of the spherical an- 
tenna is very shallow: it is curved (or 
indented) sufficiently to cause the en- 
ergy to focus but not so curved as to 
cause the RF energy to only focus 
when the reflector's center and the 
satellite are in -line together. In Fig. 4. 
we have a slightly exaggerated illustra- 
tion of the primary difference between 
the parabolic (on the left) and the 
spherical reflector surfaces. The para- 
bolic. because of its boresight require- 
ment, 'sees' only a single satellite (or 

FIG. 5 -THREE SWAN SPHERICALS at the Bis- 
bee. Arizona test range of Oliver Swan. From 
left to right, 14- footer, 10- footer and huge 19- 
footer on right. 

spot in the sky) at a time. The spheri- 
cal sees every satellite location along 
the orbit belt over a region ± 20 de- 
grees from boresight (the center of the 
reflector straight ahead). Actually. the 
spherical surface can 'see' farther than 
that but the focal -point antenna has dif- 
ficulty recovering wavefront energy 
offset from the boresight heading by 
more than 20 degrees. Look closely at 
Fig. 4: several separate feed -point an- 
tennas (the squared -off cups) are in 
place, each receiving energy from a 

separate satellite along the belt. Figure 
5 shows three spherical antennas. 

Aiming the antenna 
If the spherical can see a 40- degree 

portion of the orbit belt. how do you 
decide where to center or 'boresight' 
the reflector surface? Most logically. 
you want the antenna to look (effective- 
ly) at as many satellites as possible. If 
one of those satellites is to be RCA's 
SATCOM FI (located now at 136 de- 
grees west). it follows that since all 
other U.S. and Canadian satellites are 
east of that point. the 40- degree arc 
taken in by the spherical shall have as 
its most western point 136 degrees. 
That says that the boresight or center 
shall be 20 degrees less than 136 degrees 

(136 -20) or 116 degrees. And this sug- 
gests your useful view will extend from 
96 degrees west to 136 degrees west. 
Which takes in WESTAR I at 99 de- 
grees. the three ANIKs (of which 
ANIK -B at 109 degrees is the most im- 
portant). SATCOM FI at 119 degrees, 
WESTAR II at 123.5 degrees, COM- 
STAR I at 128 degrees. SATCOM Fill 
at 132 degrees and FI at 136 degrees. 
Since you have nothing between 96 
(the eastern end when boresighted at 
116 degrees) and 99 degrees, and FI at 
136 degrees contains a fair amount of 
(cable TV related) video. it might be 
wise to shift the boresight a couple of 
degrees west to say 118 degrees so as 
to be sure that the important FI bird is 
well within the visible orbit belt for the 
antenna. 

How do you do this? Drive a stake 
in the ground representing where you 
would like the center of the reflector to 
be. Use a surveyor's transit or quality 
compass and find true north. That's 
true north. not magnetic north: you'll 
have to correct for the difference in 
your area. The local airport control 
tower can tell you what your correc- 
tion factor is. Drive a second stake so 
that the first one and the second one 
make a corrected- for -magnetic -north 
line that runs north and south. 

Now take a transit or quality protrac- 
tor and determine from your location a 
point in the sky that is over the equator 
118 degrees west of Greenwich. Drive 

a third stake in line with the first stake 
and the line between stake I and 3 will 
be your boresight line. Left, or east 
(for northern hemisphere readers) 20 
degrees and right (west) 20 degrees will 
be the extent of your orbit arc view 
with the Swan spherical antenna. 

Now to create the spherical reflector 
surface. The photos here show how 
Oliver Swan. who developed the an- 

MEASUREMENTS 10' WILL HAVE 30' RADIUS POINT IAMB), 15' FOCAL 
POINT (A)'(C) AND APPROXIMATELY 6" DEPTH (A)I(E). A 14 FOOTER 
WILL HAVE 42' RADIUS POINT (A1 /181, 21' FOCAL POINT (A)/ICI AND 
APPROXIMATELY 8" DEPTH (A)/(E). A 16' SPHERICAL SURFACE WILL 
HAVE 48' RADIUS POINT (AM), 24' FOCAL POINT IA)'IC) AND APPROXI- 
MATELY 10" DEPTH. 

GROUND 
LEVEL 

I 

O 1 WIDTH -et 
ALIGNMENT - STAKE BORE-SIGHT 
LINE (ALIB). (A) IS CENTER AND BACK- 
MOST PORTION OF SPHERICAL SUR- 
FACE. (8) IS RADIUS POINT. IC) IS 
FOCUS POINT 

\ \ \\ \ \ \\ 
IF ANTENNA HAS FIELD ADJUSTABLE TILT ANGLE 
BUILT-IN, KEEP SPHERICAL SURFACE VERTICAL (USE 
INCLINOMETER) UNTIL SURFACED; (B) TO (D) HEIGHT 
IS 1/2 SPHERICAL HEIGHT. RADIUS MEASURING 
WIRE WOULD SECURE AT (B). 

.® HEIGHT 

FIG. 6- DETERMINING RADIUS point and focal point of the spherical reflector surface. The spherical 
reflector surface is as high as it is wide 

MEASUREMENTS · 10' WiLL HAVE 30' RADIUS PO INT {AI/(SI, 15' FOCAL
POINT (Al/(C) AND APPRO XIMATELY 6" OEPTH (Al/(E). A 14·FOOTER
WILL HAVE 42' RADIUS POINT (Al/{S), 21' FOCAL POINT (A)/{Cl AND
APPROXIMATELY 8" OEPTH (AI/ (E). A 16' SPHERICAL SURFACE WILL
HAVE48' RAD IUSPOINT (AI/{S), 24' FOCAL POINT (AI/{C)ANOAPPROXI·
MATELY 10" DEPTH.
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HEIGHT

(136-20) or 116 degre es. And this sug­
gest s your useful view will extend from
96 degrees west to 136 degree s west.
Which take s in WESTAR I at 99 de­
gree s , the th ree AN IKs (of which
ANIK-B at 109degrees is the most im­
portant) , SATCOM FI at 119 degrees,
WESTAR II at 123.5 degree s, COM­
STAR I at 128 degrees, SATCOM FIll
at 132 degrees and FI at 136 degrees.
Since you have nothing between 96
(the eastern end when bore sighted at
116 degrees) and 99 degrees , and FI at
136 degrees contains a fair amount of
(cable TV related) video , it might be
wise to shift the boresight a couple of
degrees west to say 11 8 degrees so as
to be sure that the important FI bird is
well within the visible orbit belt for the
antenna.

How do you do this? Drive a stake
in the ground representing where you
would like the center of the reflector to
be. Use a surveyor' s transit or quality
compass and find true north . That's
true north , not magnetic north; you 'll
have to correct for the difference in
your area. The local airport control
tower can tell you what your correc­
tion factor is. Drive a second stake so
that the first one and the second one
make a corrected-for-magnetic-north
line that run s north and south.

Now take a transit or quality protrac­
tor and determine from your location a
point in the sky that is over the equator
118 degrees west of Greenwich. Drive
a third stake in line with the first stake
and the line between stake 1 and 3 will
be your boresight line. Left , or east
(for northern hemisphere readers) 20
degrees and right (west) 20 degree s will
be the extent of your orbit arc view
with the Swan spherical antenna.

Now to create the spherical reflector
surface . The photos here show how
Oliver Swan, who developed the an-

iF ANTENNA HAS FIELD·ADJUSTABLE TILT ANGLE
8UILT·IN, KEEPSPHERICALSUR FACE VERTICAL (USE
INCLlNOMETERl UNTILSURFACED; (8lTO{Dl HEIGHT
IS 1/2 SPHERICAL HEIGHT. RADIUS MEASURING
WIREWOULD SECUREAT (8).

@

Aiming the antenna
If the spherical can see a 40-degree

portion of the orbit belt, how do you
decide where to center or 'boresight'
the reflector surface? Most logically,
you want the antenna to look (effective­
ly) at as many satellites as possible. If
one of those satellites is to be RCA's
SATCOM FI (located now at 136 de­
grees west), it follows that since all
other U .S. and Canadian satellites are
east of that point, the 40-degree arc
taken in by the spherical shall have as
its most western point 136 degrees .
That says that the bore sight or center
shall be 20 degrees less than 136degrees

t.®
I
t
I
i@
t
I
I

t
I GROUND.®

LEVEL

1CD \ -4-----r"'<..,...,.....- - T"'T""'T-.----...L-,,..,....,...-f----
~
: 0 :
,.. WIDTH~

ALIGNMENT - STAKE BORE·SIGHT
LINE (Al/(B). (Al IS CENTERANDBACK·
MOST PORTIO N OF SPHERICAL SUR·
FACE. (Bl IS RADIUS POI NT. (Cl IS
FOCUS POINT.

FIG. 6-DETERMINING RADIUS point and focal point of the spherical reflector surface. The spherical
reflector surface is as high as it is wide.

FIG. 5-THREE SWAN SPHERICALS at the Bis ­
bee, Arizona test range of Oliver Swan. From
left to right, 14-footer, 1D-footer and huge 19­
footer on right.

spot in the sky) at a time . The spheri­
cal sees every satellite location along
the orbit belt over a region ± 20 de­
grees from boresight (the center of the
reflector straight ahead). Actually, the
spherical surface can 'see ' farther than
that but the focal-point antenna has dif­
ficulty recovering wavefront energy
offset from the boresight heading by
more than 20 degrees . Look closely at
Fig. 4; several separate feed-point an­
tennas (the squared-off cups) are in
place, each receiving energy from a
separate satellite along the belt . Figure
5 shows three spherical antennas .

PARABOLIC

AG. 4-PARABOLIC VERSUS SPHERICAL an­
tennas. Nannal parabolic dish antenna focuses
all Incoming energy onto a single focus point
and as a result receives only one satellite at a
time. To receive a different sate llite the para­
bolic antenna must be redirected. The less
radical curvature of a spherical antenna per­
mits simultaneous reception of numerous
satellites spread over up to 40 degrees of sky
arc . Different satellites within the 4O-degreearc
can be received by moving the focus-polnt an­
tenna or multiple satellites can be simultane­
ously received by using mUltiple focus point
antennas. .
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SPHERICAL

How does it work?
Both the parabolic and the spherical

reflector surfaces work on the same
principle. The reflector surface is
curved, in both dimensions . A 'cup' is
formed and the center of the cup on a
parabolic is directly in line with the
satellite . All of the energy that is inter­
cepted by the reflector surface is redi­
rected towards a central focus-point.
In a good efficiency parabolic antenna,
approximately 55% of the total energy
intercepted by the reflector surface
ends up within the feed- or focal-point
antenna.

But , the curve of the spherical an­
tenna is very shallow; it is curved (or
indented) sufficiently to cause the en­
ergy to focus but not so curved as to

~ cause the RF energy to ' only focus
z when the reflector's center and the
o satellite are in-line together. In Fig. 4,a:
I- we have a slightly exaggerated illustra­o
w tion of the primary difference between
u:J the parabolic (on the left) and the
6 spherical reflector surfaces. The para­
~ bolic, because of its boresight require­
a: ment, 'sees' only a single satellite (or
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tenna. has assembled them in the past. 
A detailed construction manual is avail- 
able but an alert person can quickly 
see what is involved: 

1. A ten -foot spherical antenna 
will have the gain of a 12 -foot 
55 %- efficient parabolic anten- 
na A 14 -foot spherical will 
have the gain of a 16-foot para- 
bolic A 16 -foot spherical will 
operate like an 18 -foot para- 
bolic (The height of the spheri- 
cal surface is the same as the 
width Therefore. when we 
speak of a 12 -foot spherical 
surface the surface is actually 
12 feet high by 12 feet wide ) 

2. All initial ground -staking 
measurements are made with 
three reference points: the 
center of the reflector- surface 

point (point A in Fig 6). the 
radius point (point B in Fig 6) 
and ultimately the focal point 
(point C in Fig 6). The radius - 
point distance is three times 
the desired width or aperture 
of the spherical: a 30 -foot radi- 
us for a 10 -foot reflector sur- 
face The focal point (which 
will become important after 
the reflector is completed) is 
1 5 times the aperture (or 1/2 
the radius point) and this is 
where your feed -horn pickup 
antenna will mount 

Having established the boresight line 
and the radius measurement point. 
create a system to measure within 1/16 
of an inch from the radius point to any 
point on the reflector surface. The 
radius -point tie -down for the measur 

ADDITIONAL SATELLITE DATA 

Satellite television enthusiasts 
interested in learning more about 
the mechanics of satellite TV re- 
ception. and the wide variety of 
hardware and programming op- 
tions available may find one or 
more of interest 

1. Satellite Study Package De- 
signed to gently lead you into 
the world of geostationary 
satellite communications: in- 
cludes 72 -page handbook that 
explains in lay terms the com- 
plete satellite TV story. shows 
how the system works. what 
services are available. lists 
dozens of sources for hard- 
ware and equipment Plus - 

includes 22 K 35 -inch four - 
color two -sided wall chart 
depicting all 30 -plus TV carry- 
ing geostationary satellites, 
what each carries and how 
each operates Order "Satel- 
lite Study Package" for $15 
(first class mail shipment) in 
U.S. and Canada. $20 else- 
where (in U.S funds) from: 
Satellite Television Technol- 
ogy, P.O Box 2476. Napa. CA 
94558. 

2. Satellite Terminal Construc- 
tion Manuals Three separate 
manuals designed to help you 
build your own TYRO termi- 
nal Swan Spherical TYRO 
Antenna manual completely 
describes the spherical TVRO 
antenna system with elaborate 
photos and drawings Howard 
Terminal manual describes 
complete bipolar LNA system 
plus 24- channel frequency 
agile (tuneable) receiver using 
off the shelf parts and state - 
of- the -art technology Very 
high quality receiver that can 
be duplicated (with bipolar 
LNA) for well under S1 000 in 
parts Coleman TD -2 manual 
describes starting off with 
surplus electronic equipment 
and building complete termi- 
nal for approximately S500. 
but, also includes Robert 

Coleman- designed GaAs -FET 
LNA stages. active GaAs -FET 
mixer and Avantek tuneable 
LO package. Manuals are 
priced at $30 each in U S and 
Canada $35 each elsewhere 
(U S funds): or order all three 
manuals for package price of 
$80 from Satellite Television 
Technology. P 0. Box G, Ar- 
cadia. OK 73007. 

3. Satellite Seminars A series 
of three -day seminars held 
periodically throughout the 
year at various U.S locations: 
current Satellite Private Termi- 
nal Seminar (SPTS) is being 
held February 5. 6 and 7 in 
Miami, Florida. Conducted as 
a teaching seminar with 
course instructors. course 
guide books. manuals in- 
cluded, plus exhibits from 
satellite TV hardware manu- 
facturers. Sessions are even- 
ly divided between the tech- 
nology of building low -cost 
terminals and business ses- 
sions designed to help people 
enter the field of marketing 
private terminals to home- 
owners Next session after 
Miami is scheduled for San 
Francisco Bay Area of Cali- 
fornia in June For information 
contact SPTS '80. P O Box 
G. Arcadia. OK 73007 (405- 
396 -2574) 

4. Satellite TV Monthly Publica- 
tion A monthly magazine 
prepared in a newsletter for- 
mat. Coop's Satellite Digest 
is edited and published by 
Bob Cooper Mailed first class 
mail covers the latest changes 
In satellite programming, 
satellite operations. and the 
technical progress of the low - 
cost receiving terminals Sub- 
scription price is S50 per year 
in U.S. and Canada. $75 (in 
U S. funds) elsewhere from 
Coop's Satellite Digest. P.O. 
Box G. Arcadia. OK 73007 
Sample copy for S5 00 

FIG 7 - SPHERICAL SHAPE is created by gent- 
ly shaping the contour with 10x24 adjusting 
screws spread from center of reflector surface 
outward along spokes. Actual iweeking is done 
with a measuring device extended from radius 
point stretched taut to antenna surface. 

FIG. 8- SURFACE IS COVERED with aluminum 
window screen and tacked Into place at 2- to 3- 

inch intervals with self -lapping metal screws. 

ing wire/tape must be 50% of the height 
of the spherical reflector surface (if the 
width is IO feet. the height will be 10 

feet; which places the radius point tie - 
down S feet above ground. at a dis- 
tance of 3 times the aperture of the an- 
tenna out along the boresight line). 

To create the spherical curvature the 
framework for the reflector surface 
needs to be adjustable so that you can 
pull in the surface area to the I/16 -inch 
accuracy required using the radius 
point as a measurement tie -down. 
Swan's approach is shown here photo- 
graphically: 2- and 4 -inch 10:24 machine 
screws are simply adjustable jack 
screws that allow the outermost square 
tubing pieces to flex slightly to achieve 
the required curvature. See Fig. 7. 

Surfacing of the spherical is handled 
with common aluminum window screen- 
ing. Using 32- to 36- inch -wide material 
(it must be aluminum or metal to be re- 
flective), the holes should be no more 
than 1 /8th inch across to maximize the 
reflector surface efficiency and mini- 
mize RF signal leakage through the 
surface. Figure 8 shows how the screen 
is attached to the frame. 

There are a few caveats concerning 
the construction of your own Swan 
spherical antenna: 

1. Be accurate The gain of the 
antenna is directly related to 
the care put into the surface 
accuracy In turn. the surface 
accuracy (as measured from 
the radius point such that 
every point on the reflector's 
covered surface is within a 

1 /16th inch accuracy of all 
other points on the surface) is 

ADDITIONAL SATELLITE DATA

tenna, has assembled them in the past.
A detailed construction manual is avail­
ab le but an alert person can qui ckly
see what is involved:

1. A ten-foot spherical antenna
will have the gain of a 12-foot
55%-efficient parabolic anten­
na . A 14-foot spherical will
have the ga in of a 16-foot para­
bo lic. A 16-foot spherical will
operate like an 18-foot para­
bo lic. (The height of the spheri­
cal surface is the same as the
width. Therefore, when we
speak of a 12-foot spherical
surface, the surface is actually
12 feet high by 12 feet wide.)

2. A ll ini t ial groun d-staki ng
meas ureme nts are made with
th ree refere nce points; the
center of the reflector-surface

Satelli te television enth usiasts
in terested in learn ing more about
the mechanics of satell ite TV re­
ception, and the wide variety of
hardware and programming op­
tions available may find one or
more of interest:

1. Satellite Study Package - De­
signed to gently lead you into
the world of geostationary
satellite communications; in­
cludes 72-page handbook that
explains inlay terms the com­
plete satell ite TV story , shows
how the system works, what
services are available, lists
dozens of sources for hard­
ware and equipment. Plus ­
inc ludes 22 x 35-inch four­
color two -sided wall chart
depicting all 30-plus TV carry­
ing geostationary satellites,
what each carries and how
each opera tes. Order " Satel­
lite Stud y Package" for $15
(firs t class mail shipment) in
U.S. and Canada, $20 else­
where (in U.S. fun ds) fro m:
Satell ite Television Technol­
ogy , P.O. Box 2476. Napa, CA
94558.

2. Satellite Terminal Construc­
t ion Manuals- Three separate
manuals designed to help you
build your own TVRO termi­
nal. Swan Spherical TVRO
Antenna manual completely
describes the spherical TVRO
antenna system with elaborate
photos and drawings. Howard
Terminal manual describes
complete bipolar LNA system
plus 24-channel frequency
agile (tuneable) receiver using
off the shelf parts and state­
of-the-art technology. Very
high qual ity receiver that can
be duplicated (with bipolar
LNA) for well under $1,000 in
parts. Coleman TD-2 manual
describes starting off with
surplus electron ic equ ipment
and build ing complete termi­
nal for 'approximately $500;
but, also includes RO,bert

point (point A in Fig. 6), the
rad ius point (po int B in Fig. 6)
and ultimately the foca l point
(point C in Fig. 6). The radius ­
point distance is three times
the desired wid th or aperture
of the spherical ; a 30-foot radi­
us for a 10-foot ref lector sur­
face . The focal point (which
will become important after
the reflector is completed) is
1.5 t imes the aperture (or 1/2
the radius point) and this is
where your feed-horn pickup
antenna will mount.

Having established the bore sight line
and the radius mea surement point .
create a system to mea sure within 1/16
of an inch from the radius point to any
point on the reflector surface. The
radius-point t ie-dow n for the measur-

Coleman-designed GaAs-FET
LNA stages , active GaAs-FET
mixer and Avantek tuneable
LO package. Manua ls are
priced at $30. each in U.S, and
Canada , $35 each elsewhere
(U.S. funds) ; or order all three
manuals for package price of
$80 from : Satell ite Television
Technology, P.O. Box G, Ar­
cadia . OK 73007.

3. Satellite Semin ars - A series
of three-day seminars held
per iod ically throughout the
year at various U.S. locat ions;
current Satellite Private Termi­
nal Seminar (SPTS) is being
held February 5, 6 and 7 in
Miami, Florida. Conducted as
a teaching seminar with
course instructors, course
gu ide books, manuals in­
cluded. plus exhibits from
satellite TV hardware manu­
facturers. Sessions are even­
ly divided between the tech ­
nology of building low-cost
terminals and business ses­
sions designed to help people
enter the field of marketing
private terminals to home­
owners. Next session after
Miam i is scheduled for San
Francisco Bay Area of Cali­
fornia in June. For information
contact : SPTS '80, P.O. Box
G, Arcad ia, OK 73007 (405­
396-2574).

4. Satelli te TV Monthly Publica­
tion -A monthly magazine
prepared in a newsletter for­
mat ; Coop's Satellite Digest
is edited and published by
Bob Cooper. Mailed first class
mail, covers the latest changes
in satell ite programm ing ,
satell ite operat ions , and the
techn ical progress of the low­
cost receiving terminals . Sub­
scription pr ice is $50 per year
in U.S. and Canada. $75 (in
U.S, funds) elsewhe re from :
Coop 's Satell ite Digest , P,O.
Box G, Arcad ia, OK 73007.
Sample copy for $5.00,

FIG. 7-SPHERICAL SHAPE is created by gent­
Iy shaping the contour with 10x24 adjusti ng
screws spread from center of reflector surface
outward along spokes. Actual tweeklng is done
with a measuring device extended from radius
point stretched taut to antenna surface.

FIG. a-SURFACE IS COVERED with aluminum
window screen and tacked into place at 2- to 3­
Inch intervals with self-tapping meta l screws.

ing wire/tape mu st be 50% of the height
of th e spherical reflector surface (if the
width is 10 feet , the height will be 10
feet; which places the radius point tie­
down 5 feet aboce ground, at a dis­
tan ce of 3 times th e aperture of the an­
tenna out alo ng the boresight line).

To create the spheri cal curvature the
framew ork for the reflector surface
need s to be adju stable so that you can
pull in the surface area to the 1/16-inch
accurac y required using the radi us
point as a measurement tie-down.
Swan ' s approach is shown here photo­
graphically; 2- and 4-inch 10:24machine
screws are simply adjustable jack
screws that allow the outermost square

, tubing pieces to flex slightly to achieve
the required curvature . See Fig. 7.

Surfacing of the spheri cal is handled
w ith common aluminum window screen­
ing. U sing 32- to 36-inch-w ide material
(i t mu st be aluminum or metal to be re­
fl ective) , the holes should be no more
th an 1/8th inch across to maximize the
reflector surface efficiency and min i­
mi ze RF signal leakage through the
surface. Figure 8 shows how the screen
is attached to the frame .

There are a few cavea ts concern ing
the co nstruc t io n of your own Swan
spherical antenna :

1. Be accu rate. The gain of the
antenna is direct ly related to
the care put into the surface
accura cy. In turn , the surface
accur acy (as measured fro m
the radius point such that
every po int on the reflec to r's
co vered surface is wit hin a
± 1/1 6th inch accuracy of all
other points on the surface) is

"T1
m
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a result of the care you put 
into the supporting structure. 
The framework must be rigid, 
capable of taking wind (and. if 
applicable. ice) loads and ad- 
visably, easy to work with 

2. Be careful No unsupported 
surface areas on the antenna 
should be larger than approxi- 
mately 5 inches by 5 inches. 
Think of the surface as a gi- 

gantic patchwork quilt rather 
than a single reflector surface. 
Each patch is an area of some 
dimension and shape support- 
ed on three or four sides by 
tubular steel members on the 
backside The total surface is 

the sum of all of the patches 
added together and the ac- 
curacy of the sum is the final 
result of how closely the flat 

PERPENDICULAR 
EiTO EARTH 

Ex 

. fE 

AgglqE 

EXAMPLE 0 ELEVATION ARRIVAL 30-, 
REFLECTION ANGLE TO HORN 30' 20' 10'. 

EARTH SURFACE 

TILT ANGLE OF SPHERICAL ALLOWS USER TO AOAAT POINT OF ARRIVAL ABOVE 
GROUND (ANO ARRIVAL ANGLE) OF FOCUSED SIGNAL(S) RELATIVE TO HORIZON 
TILTING ANTENNA "BACK rsirSFS FOCUSED SIGNALS TO APPEAR NEARER TO 

GROUND SEE TEXT 

1 
t 

TILT 
ANGLE 

FIG. 9- TILTING THE SPHERICAL reflector surface back permits the user to adjust the angle of the re- 
flected signals with respect to the ground 

2Y' HORN FOR FOCAL LENGTH/DIAMETER (F /D) OF I.S TO 1. 

LAYOUT CAREFULLY ON SUITABLE MATERIAL 128 GAUGE ZINC 
PLATED STEEL). NOTE OUTER (MOUTH) DIMENSIONS AND FLANGE 
OPENING DIMENSIONS OVERLAP (LOWER LEFT) ALLOWS LAPPING OF 

e2 'LONG SIDE OPENING' DURING SOLDERING OPERATION EXTRA 
1 /Y' TRIM PIECE AT FLANGE END ALLOWS PRECISE TRIMMING OF 

SMALL ENO WITH METAL SAW. A SIDE TRIMS AT IT WHILE B SIDE 
TRIMS AT 10. FLANGE PLATE SKETCH SHOWN MUST MATE WITH 
EQUIVALENT FLANGE ON LNA A. B. C. 0 DIMENSIONS (NARROW 
ENO OF HORNI TO RIGHT 

NOTE: DRAWINGS NOT TO ACCURATE SCALEI 

i 
DASHED LINES 
'FOLD' LINES \ 

S-61- 

9116 OVERLAP, 

FLANGE ON SMALL END OF HORN MUST MATE WITH 
FLANGE ON LNA INPUT AND MATE WITH TAPERED END 
OF HORN AROUND CIRCUMFERENCE OF 25116" x 
13/16" CAVITY OPENING IN PLATE USE LNA PLATE 
FOR MODEL. 

FLANGE ENO DIMENSIONS 

(MATERIAL CUT SIZE) 

A 111 /I6" 
B 1 3/16" 
C 2ál16" 
D 13/B" 

ú 
W 

_ 
CI 
_ 

_ 
(2 

EXTRA 11" - TRIM PIECE 

HORN OPENING 
DIMENSIONS 
11 3'16 

r- 
2.5/ir Q 1 3/1r 

COMPASS CENTER POINT 
FOR SCRIBING PORTION f OF CIRCLE FOR HORN l 15/6' -.1 i. 

FIG. 10 -23 -INCH HORN PATTERN shows how to cut and form horn of focal -point antenna out of 
sheet metal. 

FIG. 11 -DEEP- THROAT FEEDHORN (right) with 
commercial LNA (left). Feedhom is construct- 
ed from galvanized steel, uses carefully weld- 
ed seams following the pattern shown In Fig 
10. Flange at rear (narrow) end of feedhom 
tapers to mate with WR -229 flange on input to 
LNA. 

(I e non -curved) surface of 
each patch is within the 1/16 - 
inch accuracy required So 
think Out the support struc- 
ture carefully and design it so 
that you have no patch areas 
larger than say 5 inches on a 

side 

The feed theory 
The feedhorn is a very unusual de- 

sign and there are proprietary rights of 
value here for the developer Oliver 
Swan. Suffice to say that the basic 
spherical antenna shown has phase ad- 
vance (as in lead) while the feedhorn 
has phase delay. The advance of the 
reflector surface is self correcting with 
the delay of the special feedhorn as 
long as the incoming plane wavefront 
is within ± 20 degrees of the antenna's 
boresight. It is this phase relationship 
which falls apart beyond the 20- degrees- 
off- boresight point. destroying the ef- 
fectiveness of the antenna system over 
off -boresight points beyond the 20 de- 
gree limits 

Keep in mind that the focus point 
varies for different azimuth angles of 
arrival. Remember that a signal from a 

satellite located dead -on the boresight 
path will he directly in front and in the 
middle of the antenna. But. signals 
from satellites stationed to the left or 
right of boresight will arrive at a focus 
point right and left (i.e.. reversed) 
from the center horesight point. 

There is also one other factor to be 
aware of in designing the antenna sys- 
tem: tilt angle. As shown in Fig. 9 the 
designer can decide just where he 
wants his signal above ground (i.e.. 
how close to the ground or how high 
up) by changing the up- and -down angle 
of the reflector surface. For discussion. 
a reflector surface straight up and 
down is said to he perpendicular to the 
earth. In fact this is how you build and 
surface it regardless of the ultimate tilt 
angle that is to he used. After construc- 
tion. on hinged pieces. the antenna is 

tilted back to the desired tilt angle for 
your location. A simple string and 
plumb -bob can he used to establish a 

vertical reference line and an inexpen- 
c-ulltinned nn pale 83 

FIG. 10-23-INCH HORN PATTERN shows how to cut and form hom of focal-point antenna out of
sheet metal.

(i.e . non-curved) surface of
each patch is within the ± 1/16­
inch accuracy required. So
think out the support struc­
ture carefully and design it so
that you have no patch areas
larger than say 5 inches on a
side.

The feed theory
The feedhom is a very unusual de­

sign and there are proprietary rights of
value. here for the developer Oliver
Swan. Suffice to say that the basic
spherical antenna shown has phase ad­
ranee (as in lead) while the feedhom
has phase delay . The advance of the
reflector surface is self correcting with
the delay of the special feedhom as
long as the incoming plane wavefront
is within ± ~O degrees of the antenna's
boresight. It is this phase relationship
which falls apart heyond the ~O-degrees­

off-boresight point. destroying the ef­
fectiveness of the antenna system over
off-boresight points beyond the ~o de­
gree limits .

Keep in mind that the focus point
varies for different azimuth angles of
arrival. Remember that a signal from a
satellite located dead-on the boresight
path will be directly in front and in the
middle of the antenna. But, signals
from satellites stationed to the left or
right of boresight will arrive at a focus
point right and left (i.e., reversed)
from the center boresight point.

There is also one other factor to be
aware of in designing the antenna sys­
tem; tilt angle. As shown in Fig. 9 the
designer can decide just where he
wants his signal above ground (i.e.,
how close to the ground or how high
up) by changing the up-and-down angle
of the reflector surface. For discussion,
a reflector surface straight up and
down is said to be perpendicular to the
earth. In fact this is how you build and
surface it regardless of the ultimate tilt
angle that is to be used. After construc­
tion, on hinged pieces. the antenna is
tilted back to the desired tilt angle for
your location . A simple string and
plumb-bob can be used to establish a
vertical reference line and an inexpen-

continued 011 page 83

AG. ll-DEEP-THROAT FEEDHORN(rtght) with
commercial LNA (left). Feedhom is construct­
ed from galvanized steel, uses carefully weld­
ed seams following the pattern shown in Fig.
10. Flange at rear (narrow) end of feedhom
tapers to mate with WR-229 flange on input to
LNA.
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HORN OPENING
DIMENSIONS
11·3116"
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FLANGE END DIMENSIONS

(MATERIALCUTSIZE)

A = 1·11116"
B = 1·3116"
C = 2·5/16"
o = 1·3/B"

T

COMPASS CENTER POINT
./ FOR SCRIBING PORTION
~ OFCIRCLE FOR HORN
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gantic patchwork quilt rather
than a single reflector surface.
Each patch is an area of some
dimension and shape support­
ed on three or four sides by
tubular steel members on the
backside. The total surface is
the sum of all of the patches
added together and the ac­
curacy of the sum is the final
result of how closely the flat
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EXAMPLE B· ELEVATION ARRIVAL 30'" -........:...!., ~
REFLECTION ANGLE TO H'DRN 30· . 20· =10·. ~ )

.i>::»
TILTANGLE OF SPHERICAL ALLOW> USER TOADJUST POINT OF ARRIVAL ABOVE I
GROUND (AND ARRIVAL ANGLE) OF FOCUSEO SIGNAL(S) RELATIVE TOHORIZON. TILT
TILTING ANTENNA 'BACK' CAUSES FOCUSED SIGNALS TO APPEAR NEARER TO ANGLE
GROUND;SEETEXT.

FLANGE ON SMALL END OF HORN MUST MATEWITH
FLANGE ONLNA INPUT ANOMATEWITH TAPERED END
OF HORN AROUNO CIRCUMFERENCE OF 2·5/16" X
1-3/16" CAVITY OPENING IN PLATE. USE LNA PLATE
FOR MODEl.

23" HORN FOR FOCALLENGTH/DIAMETER IF/o) OF1.5TO1.

LAYOUT CAREFULLY ON SUITABLE MATERIAL (28 GAUGE ZINC
PLATED STEEL). NOTE OUTER (MOUTH) OIMENSIONS AND FLANGE
OPENING DIMENSIONS. OVERLAP (LOWER LEFT) AllOWS LAPPING OF
,,2 'LONG SIDE OPENING' DURING SOLDERING OPEllATION. EXTRA
112" TRIM PIECE AT FLANGE END AllOWS PRECISE TRIMMING OF
SMALL END WITH METAL SAW. A SIDE TRIMS AT 12· WHILE B SIDE
TRIMS AT 10· . FLANGE PLATE SKETCH SHOWN MUST MATE WITH
EQUIVALENT FLANGE ON LNA. A, B, C, 0 DIMENSIONS (NARROW
END OFHORN) TO RIGHT.

NOTE: ORAWINGS NOTTOACCURATE SCALEI

a resu It of the care you put
into the supporting structure.
The framework must be rigid,
capable of taking wind (and , if
applicable, ice) loads and ad­
visably, easy to work with.

2. Be careful. No unsupported
surface areas on the antenna
should be larger than approxi­
mately 5 inches by 5 inches.
Think of the surface as a gi-

FIG, 9-TILTING THE SPHERICAL reflector surface back permits the user to adjust the angle of the re­
flected signals with respect to the ground.
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Part 2 -If you've wished for an intelligent robot to do your 
chores, you'll be interested in some design 

problems and their solutions. 

I.AS! MU\ III w I: BEGAN I IIIS St:KILS ON 

android design with definitions of rele- 
vant terms and discussions of physical 
and mechanical goals. Now, we'll take a 

look at how we can satisfy the design goals. 

Defining the problem of vision 
Exactly what can we hope to accom- 

plish by providing our machine with a 

visual input? For that matter. what 
should we want to accomplish? 

We have set collision avoidance as one 
of our goals. So we might ask that obsta- 
cic recognition be assigned to a visual 
subsystem. 

We have to locate both external objects 
and the position of manipulator arms and 
hands in three -dimensional space. That 
certainly is a visual task, and one that 
calls for binocular parallax vision. 

In addition to observing objects as 

obstacles, there are a given number of 
objects we will want our machine to be 

able to recognize and identify. Those 
include doors, doorknobs. stairways, and 
power receptacles at the very least. 

If we were to deal with cven as complex 
an image as a low -grade video camera 
yields, we would need enormous amounts 
of very fast memory and huge chunks of 
processor time. 

Would we be as well off with some- 
thing as crude as a 64 X 64 or even 32 
32 pixel array? 

Figure 3 shows a portrait of the author, 
adapted from a photograph using high 

MARTIN BRADLEY WEINSTEIN 

contrast tcchniqucs and mezzo dot ink- 
ing. The artistry was performed by John 
Scavnicky, to give credit where it is due. 
Figure 4 shows the same portrait resolved 
into a 32 X 32 array of single -bit (black/ 
whitc) data. 

Is that I K array fine enough for object 
recognition? That depends on what you 
want your machine to be able to do. A 4K 
array might be better, and we might want 
to consider more than one bit of video. 
But you can get the 32 X 32 array by 
scanning a CCD or photodiode matrix! 

FIG. 3- RESOLUTION is a significant parameter 
to consider when designing the visual system. 
The above is a high contrast portrait of the 
author. 

There arc other simple digital scanning 
techniques available, too, which we hope 
to cover in future articles. 

Is one picture worth 1000 bits? 
If we wanted our visual system to see 

any given image exactly, time after time, 
we could establish a mask within its mcm- 
ory and match every incoming image 

FIG. 4 -WHAT THE ANDROID SEES. Above 
shows the portrait in Fig. 3 resolved into a 32 X 
32 array of single -bit black- and -white data. 

until one matched perfectly. That ap- 
proach might be valid, for example, if we 
wanted our machine to recognize dollar 
bills placed in a receiving tray that was 

always centered at arm's length. 
So even with the reduced data require- 

ments of a fairly crude scan. we will want 
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Part 2-1f you 've wished for an intelligent robot to do your
chores, you 'll be interested in some design

problems and their solutions. MARTIN BRADLEY WEINSTEIN

LAST MON TH WE BEGAN THIS SER IES ON

android design with definitions of rele­
vant terms and discu ssions of physical
and mechan ical goals. Now, we' ll take a
look at how we can satisfy the design goals.

Defining the problem of vision
Exactly what can we hope to accom­

plish by providing our machine with a
visual inp ut ? For tha t matter, wha t
should we want to accomplish?

We have set collision avoidance as one
of our goals. So we mig ht ask th at obsta­
cle recogn it ion be assigned to a visual
subsystem.

We have to locate both extern al objects
and the position of manipulator ar ms and
hands in three-dimensional space. That
cer tainly is a visual task, and one that
calls for binocular parallax vision.

In add ition to obse rving objects as
obstacles, th ere are a given number of
obj ects we will want our mach ine to be
abl e to recognize and ident ify. Th ose
include doo rs, door knobs, stai rways , and
power receptacles at th e very least.

If we were to deal wit h even as complex
an image as a low-grade video camera
yields, we would need enormous amounts
of very fast memory and huge chunks of
processor time.

Would we be as well off with some­
thing as cr ude as a 64 X 64 or even 32 X
32 pixel array?

Figure 3 shows a por t rait of th e author,
ada pted from a photograph using high

contrast techniques and mezzo dot ink­
ing. The ar tistry was per form ed by John
Scavnicky, to give credit where it is due.
Figure 4 shows the same portrait resolved
into a 32 X 32 array of single-bit (black/
white) data .

Is that I K array fine enough for object
recognition ? That depends on what you
want your machine to be able to do. A 4K
array migh t be better, and we might want
to conside r more than one bit of video.
But you can get th e 32 X 32 array by
scann ing a CCD or photodiode mat rix!

FIG. 3-RESOLUTION is a significant parameter
to consider when designing the visual system.
The above is a high contrast portrait of the
author.

Ther e are oth er simple digita l scanning
techniques available, too, which we hope
to cover in future articles.

Is one picture worth 1000 bits?
If we wanted our visual system to see

any given image exact ly, time after time,
we cou ld establi sh a mask within its mem ­
ory and match every incomin g image

FIG. 4-WHAT THE ANDRO ID SEES. Above
shows the portrait in Fig . 3 resolved into a 32 X
32 array of si ngl e-bit bl ac k-and -white data.

until one mat ched perfectl y. That ap­
proach migh t be valid, for example, if we
wanted ou r machine to recognize dollar
bills placed in a receiving tray that was
always centered at arm's length .

So even with the redu ced data require­
men ts of a fairly crude scan, we will want
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to includc some mechanism -probably in 
software for extracting salicnt features 
and applying them to the recognition 
task. 

Of great help in this task is a memory 
scheme called Content- Addressable 
Memory. or CAM. One company, Semi - 
onics (41 Tunnel Road. Berkeley. CA 
94705) has available a 4K byte static 
CAM board for Z -80 and 8080 systems 
called REM. for Recognition Memory. 
The board itself is $325. a 4K firmware 
package of REM routines another S80. 

Content Addressable Memory, as its 
name implies. is an arrangement of stan- 
dard memory with a large number of 
logic gates which permits the memory to 
be searched according to its contents. 

All CAM in a system is searched in 
parallel. The starch can be designed to 
extract cithcr all data identical to a search 
cue, or all data in a set corresponding to a 

subset used as a search cue (for example, 
from a personnel file, all blonde -haired 
blue -eyed former employees from Cali- 
fornia). or the data most closely matching 
the search cue. 

Because the search is conducted in par- 
allel, it is very fast. And the ability to 
score for closest match makes it particu- 
larly useful to pattern recognition tasks. 

Depth perception 
Let's make tHo assumptions: first. that 

our visual information is addressable 
from the perspective of a defined X -Y 
matrix: and second, that we can use iden- 
tical feature extraction software on each 
of two image sensors. 

Then, if we arrange the two electronic 
"eyes" so that they can rotate separately 
from the platform they sit on, and the 
platform can rotate; and if we arrange so 

that the "crosseyc" angle from perpen- 
dicular is kept complementary and equal; 

TWO ROTATING CAMERA 
PLATFORMS, LINKED FOR 
JOINT MOTION 

SENSOR 
PLATFORM 
ROTATES 
INDEPENDENTLY 

FIG. 5- OVERHEAD VIEW OF SENSOR PLAT- 
FORM. Sensor platform rotates while both cam- 
eras are mounted on platforms that also ro- 
tate. 

we can use a simplified version of simple 
geometry to determine the distance to an 
object. and the direction. plus the object's 
height. 

Figure 5 shows one possible arrangc- 
ment of a sensory platform in the an- 
droid's "head." The left and right camera 
turntables could be linked by gears or 
belts, if desired, or electronic means 
could be employed. 

EXTERNAL OBJECT BEING 
SIGHTED AND RANGED 

4110 

I 
er 

U CC 

CI 

LA) CC 

BASELINE 

+5 REG 

LEFT FEEDBACK 

SERVO POT 

+5 REG 

RIGHT FEEDBACK 

SERVO POT 

LEFT RIGHT 
ANGLE'BALANCE ANALOG OUTPUT 

FIG. 8- PARALLAX RANGE MECHANISM can 
be used to calculate range information. 

The servo feedback pots in Figure 6. 

for example, could provide the necessary 
inputs to a circuit designed to drive indc- 
pcndent motors until equal angles balance 
the circuit. 

The baseline of Figure 6 is the distance 
between the pivot points of the two cam- 
eras. A little trigonometry shows that the 
distance to the external object being 
sighted and ranged is equal to half the 
baseline times the tangent of Angle R. as 

long as Angle R and Angle R' are equal. 
To attain that condition, we can com- 

pare the X -Y matrix address of any single 
extracted feature in the two cameras. 
When R and R' are equal and the grid 
addresses arc equal, range information is 

just one more step away. 
That last step involves digitizing the 

servo outputs. For best results, a logarith- 
mic taper pot arranged with its compres- 
sion highest when Angle R approaches 
90° can serve as the servo feedback pot. 
An 8 -bit analog -to- digital converter then 
addresses a ROM lookup table to give 
cithcr calculated or actual measured val- 
ues for range. 

Figure 7 shows one possible elevation 
adjusting platform, permitting our ma- 
chine to look up about 30 °. straight 
ahead. or down -as steeply as straight 

FIG. 7- ELEVATION ADJUSTING PLATFORM 
can be used to determine object's height above 
ground. 

down, 90 °. Again. the digitized output of 
a potentiometer can be applied to calcu- 
late both the object's distance from the 
machine and its height above ground. 

Track drive design 
We said earlier that the ability to nego- 

tiate a stairway would have to be one of 
our design criteria, as stairways were a 

special but common obstacle in our hu- 
man environment. 

Another is doorways. If there is a stan- 
dard for doorways -a point that appears 
more and more moot the more you invcs- 
tigate it --it seems to be 30 inches in 
width. But often, the heel of the open 
door occupies two inches of that space. so 

a robot more than about 27 inches wide 
would be folly. 

Still another significant obstacle com- 
monly encountered is the narrow. usually 
36 -inch, hallway -and especially 90° cor- 
ners in such hallways. 

Those three hazards -stairs, doors, 
and halls -can help us define the maxi- 
mum dimensions and gcomctry for our 
machine, and especially its drive. 

Stairway geometry 
We arc going to make a marginally 

dangerous assumption: We will assume 
that the robot will never encounter a case 

FIG. 8- NEGOTIATING standard 45 degree fl- 
inch stairway can be difficult. 

worse than a "standard" 45° 8 -inch step 
stairway. 

Figure 8 shows a model of such a stair- 
way, 8 inches step height (rise) and 8 

inches step offset (tread). Note that the 
offset lip at the top edge of each step does 
not affect the following calculations. 

The linear distance from corner to cor- 
ncr along a climbing diagonal is 8 times 
the square root of 2, or roughly 11.3 
inches. Good design sense requires that 
the drive contact at least two step corners 
at any time, which requires a "grounded 
contact" length of just over twice this dis- 
tance, or roughly 22.6 inches. So let's set 

23 -24 inches as the minimum dimension 
for the base of our vehicle's track. 

Next we face the problem of getting 
the little monster to !cave a level surface 
and climb that initial step. The configura- 
tion in Figure 9 shows our approach to 
the problem. 

Ilere, the first surface to contact the 

TWO ROTATING CAMERA
PLATFORMS, LINKED FOR
JOINTMOTION

Stairway geometry

We are going to make a margin ally
dangerous assumption: We will assume
that the robot will never encounter a case

FIG. 8-NEGOTIATING sta nd ard 45 degree 8­
inch stairway can be d iff ic ult.

worse than a "stand ard " 45 ° 8-inch ste p
sta irway.

Figure 8 shows a model of such a stair­
way, 8 inch es step height (rise) and 8
inche s ste p offset (tread) . Note that the
offset lip at the top edge of each step does
not affect the following calculation s.

The linear distance from corner to cor­
ner along a climbing diagonal is 8 times
the square root of 2, or roughly 11.3
inches. Good design sense requires that
the drive contact at least two step corn ers
at any tim e, which requires a "grounded
cont act " length of just over twice thi s dis­
tance, or roughly 22.6 inches. So let' s set
23-24 inches as the minim um dimension
for the base of our vehicle's track .

N ext we face the problem of gett ing
the litt le monster to leave a level surface
and climb that init ial step. The configura­
tio n in Figu re 9 shows our approac h to
the problem.

Here, the first surface to contac t th e

down, 90°. Again , the digiti zed output of
a poten tiometer can be applied to calcu­
lat e both th e object's dista nce from the
machin e and its heigh t above ground .

Track drive design

We said earlier that the ability to nego­
tiate a stai rway would have to be one of
our desig n crite ria , as sta irways were a
special but common obstacle in our hu­
man environment.

Another is doorways. If there is a stan­
dard for doo rways-a point that appears
more and more moot the more you inves­
tigate it-it seems to be 30 inches in
wid th. But ofte n, th e hee l of the open
door occupies two inches of that space, so
a robot more than about 27 inches wide
would be folly.

Sti ll another significant obstacle com­
monly encountered is the narrow, usually
36-inch , hallway-and especia lly 90° cor ­
ners in such hallways.

T hose three haza rds-sta irs, doors,
and halls - can help us define the maxi­
mum dimensions and geometry for our
machine, and especially its drive.

EXTERNAL OBJECT BEING
SIGHTED AND RANGED

LEFT RIGHT
ANGLE/BALANCE ANALOG OUTPUT

FIG. 6-PARALLAX RANGE MECHANISM can
be use d to calcu late range information.

The servo feedb ack pots in Figure 6,
for example, could provide the necessar y
inputs to a circu it designed to drive inde­
pendent motors unt il equal angles balance
the cir cuit.

The baselin e of Figu re 6 is the distance
between the pivot point s of the two cam­
eras. A littl e trigonometry shows that the
distance to the exte rna l objec t being
sighted and ranged is equal to half th e
baseline times the tang ent of Angl e R, as
long as Angle R and Angle R' are equal.

To attain that condition, we can com­
pare the X- Y matri x address of any single
extracted feature in the two cameras.
When Rand R' are equal and the grid
addresses are equal, range information is
ju st one more step away.

T hat last step involves digit izing the
servo outpu ts . For best results, a logarith­
mic taper pot arranged with its compres­
sion highest when Angle R approaches
90° can serve as the servo feedback pot.
An 8-bit analog-to -digital converter then
addresses a ROM lookup tab le to give
either calculated or actual measured val­
ues for range.

Figure 7 shows one possibl e elevation
adj usting platform , permitting our ma­
chine to look up about 30° , stra ight
ah ead , or down- as stee ply as stra ight

FIG. 7- ELEVATION ADJUSTING PLATFORM
can be used to determine object's height above
ground.

@(Q)
o )

SENSOR
PLATFORM
ROTATES
INDEPENDENTLY

FIG. 5-0VERHEAD VIEW OF SENSOR PLAT·
FORM. Sen so r pl atform rota tes while both cam­
er as are mounted on pl atforms th at also ro­
tat e.

Depth perception
Let's make two assumptions: first , that

our visua l information is addressable
from the perspective of a defined X-Y
mat rix; and second, that we can use iden­
tical feature extract ion softw are on each
of two image sensors.

Th en , if we arrange the two electronic
"eyes" so that they can rota te separately
from the plat for m they sit on, and the
plat form can rota te; and if we arrange so
that the "crosseye" angle from perpen­
dicular is kept complemen tary and equal;

we can use a simpl ified version of simple
geometry to det ermine the distance to an
object, and the d irection, plus the object's
heigh t.

Figure 5 shows one possible arrange­
men t of a sensory platform in the an­
droid's " head." The left and right camera
turntables could be linked by gears or
belt s, if desi red, or electronic means
could be employed.

to inc lude some mechan ism-probabl y in
softwa re- for extracting salient features
and applying them to th e recogniti on
task .

Of great help in thi s task is a memory
sc he m e call ed Co nte nt -A dd res sa ble
Mem ory, or CA M. On e company, Se mi­
onics (4\ Tunnel Road, Berk eley, CA
94705) has available a 4K byte static
CAM board for Z-80 and 8080 syste ms
called REM, for Recognition Memory.
The board itself is $325 , a 4 K firmware
package of R EM routines another-$80.

Content Addressable Memory, as its
name implies, is an arrangement of stan­
da rd memory with a large number of
logic gates which per mits the memory to
be searched acco rding to its cont ent s.

All CAM in a system is searched in
parall el. T he search can be designed to
ext ract eit he r all data identical to a search
cue, or all data in a set cor responding to a
subset used as a search cue (fo r exa mple,
from a personnel file, all blonde-haired
blue-eyed former employees from Ca li­
forn ia), or the data most closely matching
the search cue.

Becau se the search is conducted in par­
alle l, it is very fast. And the ability to
score for closest match mak es it particu­
larl y usefu l to pattern recogn ition tasks.
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BATTERY 
LOCATIONS 

6" DRIVEN WHEEL 

11 

INCHES 

IDLER WHEEL 

6" DRIVE (N) WHEEL 

r- r- - -1 
1 I 1 1 

1 I I 1 

4" IDLER WHEELS 

23 INCHES 
I 

36 INCHES 

FIG. 9- STAIRWAY PROBLEM might be solved with the above t ack drive mechanism. The geometry 
of the mechanism is such to permit the android to climb standard 8 -inch stairs. 

step corner is the track at roughly the 4 

o'clock position on the front drive wheel. 
The forward motive thrust pushing the 
vehicle then more or less makes the drive 
wheel "roll uphill." 

The idler wheels are spring tensioned 
in narrow slots and permit some vertical 
motion. Notice that on first approach, the 
track surface approaches the step corner 
at about a 35° angle. As the front drive 
(or driven, depending on your point of 
view) wheel climbs. the weight of the 
vchicic is lifted from the front idler 
wheel, allowing it to drop to the bottom 
of its travel slot, with pressure maintained 
by spring tension. That increases the con- 
tact area of track -against -step (especially 
on a carpeted step), aiding the climb. 

For a more natural undcrstanding of 
the interactions hcrc, buy yourself a small 
plastic model tank kit, preferably motor - 
ized. 

The top track dimension (here, 36 
inches) results from calculations of the 
necessary height of the step contact point 
and the necessary approach angle of the 
track. Plus a trip down the hall. 

Tight corners 
The tight corner we talked about earli- 

er, 90° in a 36- inch -wide hallway, is one 
of the most ticklish situations our vchicic 
is ever likely to encounter: indeed, it 
might require the addition of some sort of 
electronic "curb feelers" to avoid scarring 
the walls. 

36 INCHES 

) 
... , i i . 

./ 
C 

I / \ 
It . / 51 INCHES 

. 

. . 
. 

. .' 

36 INCHES 

FIG. 10- NEGOTIATING A 90 DEGREE TURN in 
a narrow hallway is also difficult. 

Figure 10 shows the situation in ques- 
tion. It also includes a red herring: the 
51 -inch diagonal dimension has nothing 
to do with the available turning circle 
area. Used as a diameter, it describes a 

circle whose circumference exists outside 
the hallway walls at all but four points. 

The circle we are interested in exists 
within those walls, and has a diameter 
equal to the hallway width. or 36 inchcs. 

The dotted rectangle at the corner 
shows the most critical part of the turn as 
vehicles both 36 and 40 inches long (by 
27 inches wide) would negotiate it. 

27 INCHES 

36 INCHES 

FIG. 1- DIMENSIONS and turning radius of 
track drive mechanism. 

The problem reduces quite nicely to 
the geometry shown in Figure I I. We 
must turn the vchicic so that the pivot for 
the turn is midway along one flank. That 
yields a turning radius of approximately 
32'/: inches, a tight enough squeeze in a 

36 -inch circle. 
That must be done with the inside 

track moving more slowly than the out- 
side track. To run it the same speed but in 
the opposite direction makes the vehicle 
pivot about its geometric ccntcr. And 
while that is a nice stunt for dancers, and 

certain other vehicle tasks, here it would 
yield a turning diameter of 45 inches. 
This makes almost any kind of turn an 
impossible maneuver. 

Experimentation in a clear, chalked -off 
area is urged. 

Leaning and trunk rotation 
It is good design practice for stability 

in any vchicic to keep the ccntcr of gravi- 
ty close to the ground. That involves 
either designing wide. flat configura- 
tions - like sports cars- -or assigning 
most of the mass of the vehicle to its low - 
est quarters. 

Unquestionably, the most massive 
components of our machine are going to 
be its batteries and charger, its track 
drive and drive motors, and its supporting 
framework. Rcfcr back to Fig. 9 to sec 
where the batteries and drive motors 
might be located within the base of the 
unit to insure good stability. 

One method of adjusting a center of 
gravity is by adjusting the geometry of 
the mass. One splendid example of this 
phenomenon, which you may be experi- 
encing even now, is leaning. The upper 
body can be made to lean forward or 
backward to maintain equilibrium as the 
robot goes up and down stairs. 

19 

INCHES 

TRUNK OR THORAX. 
MAIN BODY SHELL 

AXLE 
HUB 

AXLE "LAZY SUSAN" 
BALL BEARING 
TURNTABLE 

OUTER SEMICIRCLE 
IS GEAR TOOTHED 

FIG. 12 -THE TRUNK OR THORAX of the an- 
droid should be affixed to the drive mechanism 
in such a way as to permit both twisting and 
leaning. The above shows one possible mount- 
ing configuration. 

Figure 12 illustrates the mechanics 
that can permit the upper torso of the 
robot to lean forward or backward while 
preserving freedom of rotational motion. 

The I9 -inch shell diameter was arrived 
at by assuming that manipulator arms on 
each side could be trimmed to protrude 
no more than 4 inches from each shoul- 
der, which conserves the 27 -inch overall 
width. 

Figure 13 proposes a fishbowl -shaped 
head to enclose the sensory platform of 
Fig. 5. Since that area really ought to also 
enclose a microphone or two, a headlight, 
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FIG . 9-STAIRWAY PROBLEM might be solved with the above track drive mechanism. The geometry
of the mechanism is such to permit the android to climb st andard 8-inch stairs.
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TRUN K DRTHORAX,
MAIN BODY SHELL .

Figure 12 illustrates the mechanics
that can per mit the upper torso of the
robot to lean forward or backward while
preserving freedom of rotat ional mot ion.

Th e 19-inch shell diameter was ar rived
at by assuming that manipul ator ar ms on
each side could be trimmed to protrude
no more than 4 inches from each shoul­
der, which conserves the 27-inch overall
width.

Figure 13 proposes a fishbowl-shaped
head to enclose the sensory platfor m of
Fig. 5. Since that area really oug ht to also
enclose a microphone or two, a headlight,

OUTER SEMICIRCLE
IS GEAR TOOTHED

FIG. 12-THE TRUNK OR THORAX of the an­
droid should be aff ixed to the drive mechanism
in such a way as to perm it both twisti ng and
leaning. Th e above shows one po ssi bl e mount­
ing configuration.

cer tai n other vehicle tasks, here it would
yield a turning diameter of 45 inches.
T his makes almost any kind of turn an
impossi ble maneuver.

Expe rime nta tion in a clear , chalked-off
area is urged.

Leaning and tr unk rotat ion
It is good desig n practice for stability

in any vehicle to keep the center of gravi­
ty close to the gro und. Th at involves
either designing wide, flat configura ­
tio ns- like spor ts ca rs- -or ass igning
most of the mass of the vehicle to its low­
est quar ters.

Un ques tio na bly, th e most massive
components of our machine are going to
be its batter ies and charger, its track
drive and dri ve motors, and its supporting
fra mework. Refer back to Fig. 9 to see
where the batteri es and dr ive motors
might be locat~d with in the base of the
unit to insure good stability.

One method of adjusting a center of
gravity is by adju sting the geometry of
the mass. One splendid example of thi s
phen omenon, which you may be experi­
encing even now, is leanin g. Th e uppe r
body can be made to lean forwar d or
backward to maint ain equilibrium as th e
robot goes up and down sta irs.
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T he problem red uces quite nicely to
the geometry shown in Figure I I . We
mus t turn the vehicle so that the pivot for
the tu rn is midway along one flank. Th at
yields a turning rad ius of approximate ly
32'/ , inches, a tight enoug h squeeze in a
36-inch circle .

Th at must be done with th e inside
track moving more slowly than the out­
side track. To run it the same speed but in
the opposite direction makes the vehicle
pivot about its geometric center. And
while that is a nice stunt for danc ers, and

36 INCHES

I INCHES

FIG. 11-DIMENSIONS and turning radius of
track drive mechanism.

I·

32-1/2 INCHES

Figure 10 shows the situation in ques­
tion. It also includ es a red herr ing: the
51-in ch diagonal dim ension has noth ing
to do with the available turning circle
area. Used as a diam eter , it descri bes a
circl e whose circumfere nce exists outside
the hallway walls at all but four point s.

Th e circle we are interested in exists
within those walls, and has a diameter
equal to the hallway width, or 36 inches.

Th e dotted rectangle at the corner
shows the most cr it ical part of the turn as
vehicles both 36 and 40 inches long (by
27 inches wide) would negotiate it.

36 INCHES

FIG. 10-NEGOTIATING A 90 DEGREE TURN in
a narrow hallway is also difficult.

BATTERY
LOCATIONS

~ 23 INCHES---+I

1+------ 36 INCHES------~

step corner is the track at roug hly the 4
o'cl ock position on the front drive whee\.
Th e forward motive thrust pushing the
vehicle then more or less makes the drive
wheel "roll uph il\."

Th e idler wheels are spring tensioned
in nar row slots and permit some vertica l
motio n. No tice that on first approac h, the
track surface approaches the ste p corn er
at about a 35° angle. As the front drive
(or driven, depend ing on your point of
view) wheel climbs, the weight of th e
vehicle is lifted from the front idler
wheel, allowing it to drop to the bottom
of its tr avel slot, with pressure maintained
by spring tension. Th at increases the con­
tact area of track- again st-step (especi ally
on a carp eted step), aid ing the climb.

For a more natural understanding of
the int eractions here, buy yourse lf a small
plastic model tank kit, prefer abl y motor­
ized .

The top track dimen sion (h ere, 36
inches) results from calcul at ions of the
necessary heigh t of the step contact point
and the necessary approach angle of the
t rack . Plus a tr ip down the hal\.

Tight corners
The tight corn er we talked about earli­

er, 90° in a 36-inch-wide hallway, is one
of the most tickl ish situations our vehicle
is ever likely to encounter; indeed, it
might requi re the addition of some sort of
electronic "curb feelers" to avoid scarring
the walls.
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"LAZY 
SUSAN" 
TURNTABLE 

19 INCHES 

MAIN BODY SHELL 

FIG. 13 -THE HEAD or sensory platform rests 
atop the main body shell and rotates indepen- 
dently of the body and of the TV cameras that 
serves as the robot's eyes. 

TABLE II 

I. Overseer processor 
A. Receives instructions from 

humans 
1. Voice 
2. Keyboard 
3. Override (panic) 

B. Responds to alarm conditions 
1. Collision 
2. Entrapment 
3. Low energy 

C. Sets immediate operational 
goals 
1. Responds to instructions 

2. Responds to alarm conditions 
3. Maps Immediate area 

a. Analyzes visual inputs 
b. Analyzes contact inputs 

4. Learns about new objects 
a. Learns to recognize by 

sight 
b. Learns to recognize by 

name 
C. Asks questions, may 

format answers 
5. Searches for and locates 

known objects, enhances 
map 

6. Learns new operations (e.g.. 
vacuuming rug or pouring a 

cola). 
7 Performs subset of known 

operations 
II. Intelligent peripherals 

A. Visuai subsystem 
1. Obstacle recognition 
2. Free path recognition 
3. Object recognition 
4. Range calculation 
5. Mapping input 

B. Drive subsystem 
1. Collision, obstacle avoidance 
2. Mapping 
3. Navigation 
4. Drive motor control 

C. Speech recognition subsystem 
D. Speech synthesis subsystem 
E. Left, right manipulator control 

subsystem 
F. Future features 

a SODAR ranging device, and possibly a 

speaker, and speech synthesizer, the en- 

closure may prove to be more trouble 
than it's worth. 

Distributed intelligence 
Before a word is said about the follow- 

ing approach to providing intclligcncc 
and control to a machine, you must 
understand that such information is en- 
tirely speculative. We, at least, have yet 
to prove it in hardware. Perhaps you'll 
beat us to it. 

The basic theory behind our approach 
is that no reasonably small, reasonably 
affordable computer available now or in 
the near future is smart enough, or fast 
enough, to handle all of the information 
analysis and control systems an android 
requires without botching the job badly 
and often. 

We resort instead to multiprocessing 
Here, relatively inexpensive single -IC mi- 
crocomputers are used to simplify the 
overall task by providing preprocessing at 

each of the I/O (input /output) on -board 
"peripherals." 

(We're planning on the CMOS version 
of the 8048/8031 family now being intro- 
duced by Intersil, who are interested in 

supporting our one specific effort with a 

generous amount of hardwarc and soft. 
ware cooperation.) 

Thus the visual subsystem, for exam - 

plc, provides data to the central "over- 
seer" controlling processor at a rate and 
level of complexity equivalent to, say, a 

keyboard. 
Table II gives an outline of the tasks 

for each of those centers of intclligcncc, 
each of which may also be using morc 
than one processor. We would prefer to 
build and test the subsystems to prove 
them out before going into any further 
detail. 

A definitely un -final word 
There is no area of robot or android 

design where there isn't tremendous 
room for improvement. The contribu- 
tions of innovative hobbyists can inspire 
enormous advances in this technology. 
And there is no detail of design or tech- 
nology too small for your attention to it to 
be welcome. 

The android we hope to watch develop 
from the groundwork you sec here will be 

an infant. Your dog will have more intcl- 
ligcncc, more agility, and possibly more 
practical value. 

Until, that is, someone suggests some 
improvement to our design, or some 
application of it to improve the nonhu- 
man condition. 

Write us. Suggest techniques or hard- 
ware. Suggest tasks for robots or androids 
to perform. Be supportive or critical. Tell 
us whether or not you're interested in 
more information on androids and robots. 
Or have your android write us. The day 
isn't all that far away. R -E 

Da 

Vers 
Swit 

ROBERT FROSTHOLM' 

TWO PREVIOUS ARTICLES ON SWITCHING 
Power Supplies (June and July 1979 
issues of Radio -Electronics) dealt with 
the basics of switching regulator theory 
and presented several typical circuits us- 
ing IC's for basic DC -to -DC conversion. 
This article will present a universal regu- 
lator that can be programmed with simple 
jumper wires for step up, step down, or an 
inverting output. It is much more than 
the simple DC -to -DC converters dis- 
cussed earlier. This approach to switching 
regulator design incorporates all the es- 
sential protection and control circuitry 
needed to maintain high efficiencies and a 

fully protected system. 
The heart of the design is a new 

Switched Mode Power Supply Control 
circuit, the Signetics NE5560N. Unlike 
the simple DC -to -DC circuits on the 
market, this IC was developed as a "Pow- 
er Supply System Controller." The fol- 
lowing description will bare this out in 
detail while providing insight into the 
operation of the regulator. 

Figure I shows a block diagram of the 
NE5560. A quick glance tells you it's 
much more than a DC -to -DC circuit. The 
oscillator consists of a highly stable saw - 

tooth generator. The frequency is deter- 
mined by an external resistor and external 
capacitor connected to ground from pins 
7 and 8. The operating frequency range is 

specified from 50 Hz to 100 kHz al- 
though most NE556ON's will operate up 
to 150 -kHz. The regulator described here 
uses a 20K resistor and .003 µF capacitor 
to achieve an approximate 30 kHz oscilla- 
tor frequency, well above the audio 
range. 

The capability of high -frequency oper- 
ation is important for several reasons. 
First, the threshold for new technology 
for high -speed switching transistors has 
been reached. VMOS devices are now 

'Strategic Marketing Manager. Standard Linear 
Products, Signetics Corp. Sunnyvale. CA. 
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MAIN BODY SHELL

FIG. 13-THE HEAD or sensory platform rests
atop the ma in body shell and rotates indepen­
dently of the body and of the TV cameras that
serves as the robot's eyes .

TABLE II

I. Overseer pr ocessor
A. Receives Instructions from

humans
1. Voice
2. Keyboard
3. Overr ide (panic)

B. Respond s to alarm conditio ns
1. Collis ion
2. Entrapment
3. Low energy

C. Sets immed iate operat ional
goals
1. Respond s to instructions ,
2. Responds to alarm cond itions
3. Maps Immediate area

a. Analyzes visual inputs
b. Analyzes contact inputs

4. Learns about new objects
a. Learns to recogn ize by

sight
b. Learns to recogn ize by

name
c. Asks questions, may

format answers
5. Searches for and locates

known ob jects, enhances
map

6. Learns new operations (e.g.,
vacuuming rug or pour ing a
cola).

7. Performs subset of known
operat ions

II. Intelligent peripherals
A. Visua l subsystem

1. Obstacle recognit ion
2. Free path recognition
3. Object recognition
4. Range calculation
5. Mapping input

B. Drive subsystem
1. Colli sion, obstacle avoidance
2. Mapping
3. Navigation
4. Drive motor control

C. Speech recognition subsystem
D. Speech synthesis subsys tem
E. Left , right manipulator control

subsystem
F. Future features

a SODAR rangi ng device, and possibly a
speaker, and speech synthesizer, the en­
closure may prove to be more trouble
than it 's worth .

Distributed intell igence
Before a word is said about the follow­

ing approach to provid ing intelligence
and control to a machi ne, you must
understand that such infor matio n is en­
tire ly spec ulative . We, at least , have yet
to prove it in hardware. Perhaps you' ll
beat us to it.

T he basic theory behind our approach
is that no reasonab ly small, reasonably
affor dable computer available now or in
the near future is smart enough, or fast
eno ugh, to handle all of the informat ion
analys is and control systems an android
requ ires without botching the job badly
and often.

We resort instea d to multiprocessing.
Here, relatively inexpensive single-IC mi­
crocomputers are used to simplify the
overall task by providing preprocessing at
each of the I/ 0 (input/out put) on-board
" per ipher als."

(We're planning on the CMOS versio n
of the 8048/803 1 family now being int ro­
duced by Int ersil, who are inte rested in
supporti ng our one specific effort with a
generous amount of hardware and soft­
ware cooperation.)

Thus the visual subsyste m, for exam­
ple, prov ides data to the centra l "over­
seer " contro lling processor at a rate and
level of complexity equivalent to, say, a
keyboard.

Table II gives an outline of the tasks
for each of th ose centers of intelligence,
each of which may also be using more
than one processor. We would prefer to
bui ld and test the subsyste ms to prove
them out before going into any furth er
detail.

A definitely un-final wo rd
There is no area of robot or android

design where there isn't tremendous
room for impr ovement. The cont ribu­
tions of innovative hobbyists can inspi re
enormous advances in thi s technology.
And there is no detail of design or tec h­
nology too small for your attention to it to
be welcome.

Th e andr oid we hope to watch develop
from the gro undwork you see here will be
an infant. Your dog will have more intel­
ligence, more agili ty, and possibly more
practical value .

Un til, that is, someone suggests some
imp rovemen t to our design, or some
applicat ion of it to improve the nonhu­
man conditio n.

W rite us. Sugges t tec hniques or hard­
ware. Sugges t tasks for robots or androi ds
to per form . Be supportive or cr itical. Tell
us whether or not you're interested in
more informati on on androids and robots.
Or have your andro id write us. Th e day
isn't all that far away . R-E

5wit
ROBERT FROSTHOLM*

TWO PREV IOUS ARTICLES ON SWITCHING

Power Supplies (June and Ju ly 1979
issues of Radio-Electronics) dealt with
the basics of switching regulator theory
and presented several typical circu its us­
ing IC's for basic DC-to-DC conversion.
T his ar ticle will prese nt a universal regu­
lator that can be progr ammed with simple
jumper wires for step up, step down, or an
inver ting output. It is much more than
the simple DC-to-DC converters dis­
cussed earlier. Thi s approach to switching
regulator design incorporates all the es­
sential protection and control circuit ry
needed to maintain high efficiencies and a
fully protec ted system.

Th e heart of the design is a new
Switched Mod e Power Supply Control
circuit, the S ignetics NE5560N . Unlike
the simple DC-to-DC circuits on the
mar ket , this IC was developed as a "Pow­
er Supply Syste m Contro ller." Th e fol­
lowing descr iptio n will bare this out in
detail while providing insight into the
opera tion of the regulator.

Figure 1 shows a block diagram of the
N E5560. A qui ck glance tells you it' s
much more than a DC-to-DC circuit. Th e
oscillator consists of a high ly stable saw­
tooth generator. Th e frequency is deter­
mined by an external resistor and externa l
capacitor connect ed to ground from pins
7 and 8. The operating frequency range is
specified from 50 Hz to 100 kHz al­
though most N E5560N's will operate up
to 150-kHz. T he regulator described here
uses a 20K resistor and .003 j.t F capacitor
to achieve an approx imate 30 kH z oscilla­
tor frequ ency, well above the audio
range.

T he capabi lity of high-frequency oper ­
ation is import ant for several reasons.
Firs t , the threshold for new techn ology
for high-speed switching transistors has
been reached. VM OS devices are now

'St rategic Mark et ing Manager, Standard linear
Product s, Signetics Corp . Sunn yvale, CA .
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stile 
.hing Regulator 

The switching -type voltage regulator offers much greater efficiency than 
conventional regulated supplies. This design lets you invert the 
output polarity or program the output for step -up or step -down. 
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FIG. 1 -BLOCK DIAGRAM of the control circuit shows IM array of protective circuit features. 

commercially available along with fast - 
recovery diodes making extremely high 
power switching regulators smaller. light- 
er, and less expensive than ever before. 
High- frequency operation also means 
small energy storage elements i.c. greatly 
reduced magnetics (transformers and 
chokes) resulting in further size. weight 
and cost reductions. 

The ability to synchronize the oscilla- 
tor to an external TTL signal is important 
in switching power supply design. AI- 
though it is not necessarily applicable in 
this project. the pin is available and 
brought out on the board for experimen- 
tation purposes. The oscillator can be syn- 
chronized to a frequency lower than the 
free- running frequency as determined by 
the external resistor and capacitor con- 
nected to pins 7 and 8. For example, in a 

video display system it is desirable to sync 

the switcher to the horizontal deflection 
signal to minimize noise and beat signal 
problems. 

Thcrc are two basic techniques to vary 
output pulses to the switching elements. 
Many DC -to -DC converters use a fre- 
quency- modulation technique that is easy 
to achieve but hard to control. The sys- 

tem described hcrc uses a pulse -width 
modulation scheme that allows precise 
cycle -by -cycle control of the output. The 
duty cycle range of the NE5560 is 0 to 
98`k. 

With pins 5 and 6 not connected and a 

low feedback voltage on pin 3, the output 
pulse will have approximately a 98% duty 
cycle. In switched -mode power supplies, 
large output duty cycles can cause prob- 
lems, especially in forward converters 
(sec box) w hcrc duty cycles in excess of 
50% can cause the magnetics to saturate. 

For this reason it is important to be able 
to control the maximum duty cycle. Ap- 
plying a DC voltage to pin 6 of the 
NE5560 controls the duty cycle maxi- 
mum limit. This relationship is illustrated 
in Fig. 2. 

Fstablishing a maximum duty cycle is 

best done with a resistor divider from V, 
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FIG. 2 -THE RATIO o R1 to R2 determines the 
maximum duly -cycle t of the system. 
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FIG. 3 -THE FALLBACK minimum duty -cycle 
is a function of the original maximum duty - 
cycle and the total resistance of R1 and R2. 

(pin 2) to pin 6 and pin 6 to ground. This 
technique takes advantage of another pair 
of resistors internal to the NE5560 that 
then form a bridge with the two external 
resistors and biases pin 6 with a stable DC 
voltage. This configuration allows pin 6 to 
also be used to set a minimum duty cycle 
when a loop fault occurs. Resistors R I 

and R2 have been selected at 10K. These 
may be modified to experiment with dif- 
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(p in 2) to pin 6 and pin 6 to ground . Thi s
technique takes advantage of anothe r pair
of resistors interna l to the NE5560 that
then form a bridge with the two externa l
resis tors and biases pin 6 with a stable DC
voltage. Thi s configuration allows pin 6 to
also be used to set a mini mum dut y cycle
when a loop fault occurs. Resisto rs R I
and R2 have been selected at 10K. These
may be modified to experiment with dif-

For th is reason it is import ant to be able
to control the maximum dut y cycle. Ap­
plying a DC voltage to pin 6 of the
NE5560 controls the duty cycle maxi­
mu m limit. Th is relationship is illustrated
in Fig. 2.

Establishing a maximum dut y cycle is
best done with a resistor divider from v,
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the switcher to the horizontal deflection
signal to min imize noise and beat signal
pro blems .

There are two basic techniques to vary
output pulses to the switching elements.
Many DC-to-DC converters use a fre­
quency-modulation technique that is easy
to achieve but hard to control. The sys­
tem described here uses a pulse-width
modu lation scheme that allows precise
cycle-by-cycle control of the output. Th e
duty cycle range of the NE5560 is 0 to
98%.

With pins 5 and 6 not connected and a
low feedback voltage on pin 3, the outp ut
pulse will have approximately a 98% dut y
cycle . In switche d-mode power supp lies,
lar ge output duty cycles can cause prob­
lem s, especially in forward converters
(see box) where du ty cycles in excess of
50% can cause the magnetics to satura te.
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FIG. 1-BLOCK DIAGRAM of the con t rol ci rc uit shows the arr ay of protective circui t features.

commercially available along with fast­
recovery diodes mak ing extremely high
power switching regu lators sma ller, light­
er , and less expensive than ever before .
High-freq uenc y operation also means
small energy storage elements i.e. great ly
reduced magnetic s (transformers and
chokes) resulting in further size , weight
and cost reductions.

The ability to synchronize the oscilla­
tor to an external TTL signal is important
in switching power supply design . Al­
tho ugh it is not necessarily applicable in
this project, the pin is available and
brought out on the board for experimen­
tat ion purposes. The oscillator can be syn­
chronized to a freq uency lower tha n the
free-runn ing frequency as determined by
the externa l resistor and capacitor con­
nected to pins 7 and 8. For example, in a
video disp lay system it is desirable to sync
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fercnt duty cycles so long as two basic 
criteria arc kept: 

1. The duty cycle must be large 
enough to insure that at maxi- 
mum load and minimum input 
voltage, the resulting feedback 
voltage to pin 3 must exceed 0.6 
volts. 

2. It must be small enough to limit 
the amount of energy to the out- 
put stage when a loop -fault oc- 
curs. 

The relationship of the minimum duty 
cycle and maximum duty cycle to the val- 
ues of RI and R2 is shown in Fig. 3. 

Another critical feature of switched - 
mode power supply design is to be able to 
control the duty cycle during "power up" 
conditions -to gradually increase the 
amount of power to the load until full 
output is reached. An electrolytic capaci- 
tor from pin 6 to ground will provide this 
function. During "powcr up" CI (Fig. 4) 
is initially discharged. When power is 
applied C 1 begins to charge through RI 
and the voltage on pin 6 gradually 
increases to its final value (determined by 
R I and R2). 

Capacitor CI serves another important 
function: that of protecting the entire sys- 
tem when an over -curent condition exists. 
The output current is monitored by pin 
I I on thc NE5560. This pin scnscs a rise 
in voltage across a sense resistor 
(R15-R18 in parallel) indicating a risc in 
current. This feature can be examined in 
the step -up configuration (Fig. 4). 

In actuality four 2.2 -ohm resistors arc 
used in parallel in this application so that 
you can experiment with the over -current 
protection feature of the IC. With only 
one of the 2.2 -ohm resistors in place, the 
effect of increasing the load current (re- 
ducing the load resistance) increases the 
voltage on pin I I greater than .48 but less 
than .6 volt. This activates an internal 
comparator that in turn resets an internal 
latch and shuts off the pulse to the output 
switch. The feature of cycle -by -cycle con- 
trol reduces the duty cycle of each pulse 
individually. The new duty cycle is a 

function of how quickly the over -current 
condition can cause a greater than .48- 
volt drop across the sense resistor. 

By reducing the sense resistance (add- 
ing the other three 2.2 -ohm resistors) the 
voltage sensed will now exceed .6 volt 
that activates another comparator inter- 
nal to the NE5560 which in turn sets a 

latch that complctcly inhibits the output. 
The latch also turns on a transistor whose 
collector is connected internally to pin 6. 
This discharges Cl. When the voltage on 
CI drops below .6 volt, another compara- 
tor resets the latch. Capacitor Cl then 
begins to charge creating the soft -start 
effect of gradually increasing duty cycles. 
If the fault condition remains the proce- 
dure repeats itself. This is called thc "hic- 
cup mode." In major systems it is not 
advised to let a system oscillate in the 
hiccup mode for long periods of time. 

Use of the remote on /off (pin 10) can 

prevent this problem. A simple CMOS 
counter can be used to sense hiccups by 
connecting the input to the slow -start 
capacitor (C I ), programming for some 
number of counts (i.e. 5, 10 etc.) and the 
output can then be connected to pin 10. 
This way with a permanent major fault 
the entire system will be shut down after 
say five hiccups. 

Switching -power supplies use feedback 
techniques to sense what's happening at 
the output and internally correct for any 
deviations that may be detected. An error 
amplificr is provided on the NE5560 to 
sense the output voltage sampled through 
R3 from the divider R4--R5 (sec Fig. 4). 
The gain of the error amplifier is con- 
trolled by the feedback resistor R6. Ca- 
pacitor C3 is for loop compensation. Typ- 
ical open -loop gain of the error -sense 
amplifier is 60 dB. 

Special protection features not found 
in any other control circuit include a 

complctcly protected loop. If for some 
reason the loop opens, an internal current 
source pulls pin 3 voltage up giving the 
false impression that the output voltage is 
high. This information is then delivered 
to the pulse -width modulator and the 
duty cycle is reduced to a safe level pre- 
venting a runaway condition. 

A second safety feature on the loop 
protects the system in the event the feed- 
back loop somehow gets shorted to 
ground. In this case an internal compara- 
tor scnscs that the amplificr input (pin 3) 
is below 0.6 volt. This too reduces the 
duty cycle by affecting the pulse -width 
modulator. A shorted loop also results in 
the soft -start capacitor being discharged 
through an internal I K resistor. This 
short remains as long as the voltage on pin 
3 remains below 0.6 volt. This results in a 

greatly reduced duty cycle (a function of 
the forced voltage on pin 6) further pro- 
tecting the switching power supply. 

PARTS 
Resistors % watt, 10% unless otherwise 

noted 
R1, R2- 10.000 ohms 
R3- 1000 ohms 
R4, R7 -3600 ohms 
R5. R12- 20.000 ohms 
R6- 100.000 ohms 
R8 -8200 ohms 
R9, R13 -2000 ohms 
R10- 180 ohms 
R11 -68 ohms 
R14- 360.000 ohms 
R15-R18-2.2 ohms 
C1 -47 NF, 16 volts, electrolytic 
C2 -470 µF, 50 volts, electrolytic 
C3 -05 -.003 µF disc 
D1- BYW29 -150 (Amperex) or equivalent 
IC 1- NE5560N (Signetics) 
L1 -0.9 mH inductor (Ferroxcube 2213 

PL00 -3C8 pot core and 2213 F1D 
bobbin) 

Q1 -BU407 (SGS) 

LIST 
Q2- 2N3638A 
Q3- 2N2222A 
Miscellaneous -double -sized PC board, 3 

feet of No. 18 enameled magnet wire. 
nylon screw and nut for mounting L 1 _ 

Note: A kit of two 2213 PL00 -3C8 pot 
cores (two are required for one en- 
closed inductor) and a 2213 F1D bobbin 
is available for S3.00 including postage 
and handling, from Elna Ferrite Labs, 
PO Box 395. Woodstock. NY 12498. 

A complete kit of parts (No. SMP -1) 
to build the power supply as described 
Is available for S36.50. A boost kit No. 
SMP -2 includes higher power drive 
transistors and larger pot core for con- 
verting the basic SMP -1 for approxi- 
mately 3 amperes output; $13.50. Cali- 
forma residents add 6/,% sales tax. 
Order these kits from Advanced Analog 
Systems PO Box 24, Los Altos, CA 
94022. Phone: (408) 377 -7148. 
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FIG. 4-STEP-UP CONFIGURAT ION . Out pu t volt age V out is 24 vo lt s and can be adusted by ch anging
t he value of R5. Out put ch anges 1 vo lt for every 1000 ohms chan ge in R5. '

completely protected loop. If for some
reason the loop opens, an internal current
source pulls pin 3 voltage up giving the
false impression that the output voltage is
high. Thi s informatio n is then delivered
to the pulse-width modulator and the
dut y cycle is reduced to a safe level pre­
venting a runaway cond ition.

A second safety feature on the loop
prot ect s the system in the event the feed­
back loop someh ow gets shorted to
ground. In this case an internal compara­
tor senses that the amp lifier input (pin 3)
is below 0.6 volt. This too reduces the
duty cycle by affecting the pulse-width
modulator. A short ed loop also results in
the soft -start capacitor being discharged
th rough an internal 1K resistor. Th is
short remai ns as long as the voltage on pin
3 remains below 0.6 volt. Th is results in a
greatly reduced duty cycle (a function of
the forced voltage on pin 6) further pro­
tecting the switc hing power sup ply.

R3 01
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PARTS LIST
Resistors v,watt , 10% unless otherwise Q2-2N3638A

noted Q3-2N2222A
Rl , R2-10,000 ohms Miscella neous-double-sized PC board , 3
R3-1000 ohms feet of No. 18 enameled magnet wire,
R4, R7-3600 ohms nylon sc rew and nut for mounting L1.
R5, R12-20,000 ohms Note: A kit of two 2213 PLOO-3C8 pot
R6-100,000 ohms co res (two are required for one en-
R8-8200 ohms closed inductor) and a 2213 F1Dbobbin
R9, R13-2000 ohms is ava ilable for $3.00 inclUding postage
Rl 0- 180 ohms and han dling, from Elna Ferrite Labs,
Rll-68 ohms PO Box 395, Woodstock, NY 12498.
R14-360,000 ohms A complete kit of parts (No. SMP-1)
R15-R18-2.2 ohms to build the power supply as described
Cl-47 ILF, 16 volts, electrolytic is available for $36.50. A boost kit No.
C2-470 ILF, 50 volts, electrolytic SMP-2 includes higher power drive
C3-C5-.003 IL F disc transistors and larger pot core for con-
Dl-BYW29-150 (Amperex) or equ ivalent verti ng the bas ic SMP-1 for approxi-
IC1- NE5560 N(Signetics) mately 3 amperes output; $13.50. Cali-
L1- 0.9 mH inductor (Ferroxcube 2213 fornia res idents add 6'/,% sales tax.

PLOD-3C8 pot core and 2213 F1D Order these kits from Advanced Analog
bobb in) Systems PO Box 24, Los Altos, CA

Ql-BU407 (SGS) 94022. Phone: (408) 377-7148.

prevent this prob lem. A simp le CMOS
counter can be used to sense hiccups by
connecting the input to the slow-star t
capacitor (CI) , programming for some
number of counts (i.e. 5, 10 etc.) and the
outp ut can then be connected to pin 10.
Th is way with a permanent major fau lt
the entire system will be shu t down after
say five hiccups.

Switching-power supplies use feedback
techn iques to sense what 's happening at
the out put and interna lly correct for any
deviations that may be detected. An error
amp lifier is provided on the NE5560 to
sense the outp ut voltage sampled through
R3 from the divider R4-R5 (see Fig. 4).
T he gain of the erro r amplifier is con­
tro lled by the feedback resistor R6. Ca­
pacitor C3 is for loop compensation. Typ­
ical open-loop . gain of the error -sense
amp lifier is 60 dB.

Special protection features not found
in any other control circuit in~lude a

ferent du ty cycles so long as two basic
cri teria are kept:

1. The duty cycle must be large
enough to insure that at maxi­
mum load and minimum input
voltage, the resulting feedback
voltage to pin 3 must exceed 0.6
volts .

2. It must be sma ll enough to limit
the amount of energy to the out­
put st age when a loop-fault oc­
curs .

The relationship of the minimum duty
cycle and maximu m duty cycle to the val­
ues of R I and R2 is shown in Fig. 3.

Another cri tical featu re of switched­
mode power supply design is to be able to
control the duty cycle during " power up"
conditions- to gradually increase the
amount of power to the load until full
output is reac hed. An electrolytic capaci­
tor from pin 6 to ground will provide this
function . Du ring "power up" C I (F ig. 4)
is init ially discharged. Whe n power is
applied C I begins to charge through R I
and the voltage on pin 6 gradually
incr eases to its final value (deter mined by
RI and R2).

Capacitor C I serves another importa nt
function; that of protecting the enti re sys­
tem when an over-cu rent condit ion exists.
Th e output current is monitored by pin
lI on the N E5560. Thi s pin senses a rise
in voltage across a se nse resi st or
(R 15-R 18 in parallel) indicatin g a rise in
current. Thi s feature can be examined in
the step-up configura tion (F ig. 4).

In actua lity four 2.2-ohm resistors are
used in parallel in this application so that
you can expe riment with the over-cur rent
protect ion feature of the lC, With only
one of the 2.2-ohm resistors in place, the
effect of increasing the load current (re­
ducing the load resistance) increases the
voltag e on pin II greater than .48 but less
than .6 volt. Thi s act ivates an internal
comparator that in turn rese ts an internal
latch and shuts off the pulse to the output
switch. The featu re of cycle-by-cycle con­
trol reduces the duty cycle of each pulse
individually. Th e new duty cycle is a
funct ion of how quickly the over-current
condition can cause a grea ter than .48­
volt drop across the sense resistor.

By redu cing the sense resistance (add­
ing the other three 2.2-ohm resistors) the
voltage sensed will now exceed .6 volt
that activates another comparator inter­
nal to the NE5560 which in turn sets a
latch that completely inhibits the output.
Th e lat ch also turns on a trans istor whose
collector is connected internally to pin 6.
Thi s discharges C 1. When the voltage on
C I drops below .6 volt, another compara­
tor resets the latch. Capacit or C I then
begins to charge creat ing the soft-start
effect of gra dually increasing du ty cycles.
If the fault condition remains the proce­
dure repeat s itself. Thi s is called the " hic­
cup mode." In major systems it is not
advised to let a system oscillate in the
hiccup mode for long periods of time.

Use of th e remote on/off (pin 10) can
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These two protective features can be 

investigated by looking at the output duty 
cycle with a scope while opening thcn 
shorting the loop. 

While the feedback loop looks at the 
output and tries to compensate for 
changes due to such things as load varia- 
tion, a feedforward circuit looks at the 
input line and modifies the duty cycle to 
compensate for line variations. Resistors 
R7 and R8 sample the input voltage to 
the feedforward circuit (pin 16.) When 
the voltage on pin 16 exceeds an internal 
reference voltage (V typically 8.4 volts), 
the charging current for the timing ca- 
pacitor on pin 8 is increased. The higher 
the voltage the larger the charging cur- 
rent and consequently the shorter the 
duty cycle. Conversely, if the voltage on 
the feedforward pin decreases, the duty 
cycle increases to compensate for the 

VIN 

o 

change. Ideally. the NE5560 should be 

operated with the fccdforward in its 
active area, i.e. between V, and V., so 

that it has plenty of headroom to compen- 
sate for variations in the line voltage. up 
or down. The fccdforward function im- 
proves the line regulation of the switching 
power supply by almost a factor of 15. 

Another area where protection must be 

provided against a fault is the switching 
regulator output. Of primary concern is 

the power switching elements. Excessive 
currents, due to output shorts, shorted 
windings in a choke or transformer etc., 
can quickly destroy the switching transis- 
tor. 

Two types of output problems can 
develop. The first, excessive current, was 

discussed earlier and was resolved with 
the aid of pin 11. The second is saturation 
of the magnetics. especially critical in for- 
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FIG. 5- STEP -DOWN CONFIGURATION. Output is approximately 3.75 volts. Substitute a resistor for 
the shunt and output can be increased by 1 volt for each 1000 ohms of resistance inserted. 
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FIG. 6- INVERTING CONFIGURATION. Output voltage polarity is opposite that of the input. This 
circuit delivers - 5 volts. 

ward -converter transformers. Pin 13 is 

used to sample the voltage present in the 
transformer. Again its output is a corn- 
parator with a 0.6 -volt threshold which, 
when activated. will completely inhibit 
the output pulse until the saturation 
problem goes away and the voltage drops 
below 0.6 volt. 

Since switched -mode power supplies 
operate at extremely high efficiencies 
they can easily control very high power 
systems where low voltages are not neces- 
sarily available to power the NE5560. 
This potential problem is overcome due 
to a unique ability of the NE5560 to 
operate in either a voltage fed (conven- 
tional operation) or a current-fed mode. 
When only high voltages (30 volts or 
above) are available, the IC can be cur- 
rent- driven through a li91.ising resistor. In 
this mode internal Zen lodes will limit 
the drop across the NE5560 to typically 
23 volts at I 0-mA and 30 volts at 30 mA. 
A provision for the limiting resistor is 

made by removing the link connecting 
pin I to V. on Figs. 4. 5. and 6 and insert- 
ing a proper resistor with sufficient power 
dissipation. 

Voltage -fed and current -fed modes 
The NE5560 operates with either a 

forced voltage or forced current as the 
primary power. In the current -fed mode 
where V. is greater than 30 volts. a series 
resistor (or current source) is placed 
between the power source supplying the 
device and pin I. [The current -fed (CF) 
link is removed and replaced by the resis- 
tor.] This resistor or current source must 
be selected to provide a minimum of 10 

mA and a maximum of 30 mA. An extra 
capacitor from pin 1 to ground may be 

needed to filter noise. 
When operated in current -fed 

mode, an internal shun regulator limits 
the voltage on pin I to about 23 volts- - 
this voltage varies from one IC to another 
and rangcs from 20 to 30 volts. 

In the voltage -fed mode supply voltage 
V. must be greater than 9.5 volts (to 
make the IC active) and less than 18 volts 
to guard against exceeding the shunt reg- 
ulator's 20 -volt maximtt¡t1: -With V. con- 
nected to pin I through -the CF link. In 
this mode the IC draws about 8.5 mA. 

Remember that any current drawn 
from pin 2 (V,) must ultimately come 
from pin I and should be added to the 8.5 

mA. 

Construction 
This switching regulated power supply. 

although designed primarily as a learning 
tool to familiarize oneself with the three 
unique modes of operation, does have 
practical applications as a supply. Both 
the switching transistor QI (BU407) and 
the switching diode DI (BYW29) are 
capable of switching currents in excess of 
5 amps at voltages greater than 100 
volts. 

The actual current capabilities of the 
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Construction
Thi s switching regulated power supply,

although designed primarily as a learning
tool to familia rize oneself with the thr ee
unique modes of operation, does have
practical applications as a suppl y. Both
the switching transistor QI (BU407) and
the switching diode DI (BYW29) are
capable of switching currents in excess of
5 amps at voltages greater than 100
volts.

Th e actual current capabilities of the

Voltage-fed and current-fed modes
The NE5560 operates with either a

forced voltage or forced current as the
primary power. In the current-fed mode
where V;n is great er than 30 volts, a series
resistor (or current source) is placed
between the power source supplying the
device and pin I. [The current-fed (CF)
link is removed and replaced by the resis­
tor.] Thi s resistor or current source must
be select ed to provide a minimum of 10
rnA and a maximum of 30 rnA. An extra
capacitor from pin I to ground may be
needed to filter noise.

When operated in current-fed
mode, an internal shun regulator limits
the voltage on pin I to about 23 volts­
this voltage varies from one IC to another
and ranges from 20 to 30 volts.

In the voltage-fed mode supply voltage
V ;n must be greater than 9.5 volts (to
make the IC active) and less than 18 volts
to guard against exceeding the shunt reg­
ulator's 20-volt maximu 't.With V ;n con­
nected to pin I through the CF link. In
this mode the IC draws about 8.5 rnA.

Remember that any current drawn
from pin 2 (V,) must ultimately come
from pin I and should be added to the 8.5
rnA.

ward-converter tran sformers. Pin 13 is
used to sample the voltage present in the
transform er. Again its output is a com­
parator with a 0.6-volt threshold which,
when activated, will completely inhibit
the output pulse until the saturation
problem goes away and the voltage drops
below 0.6 volt.

Since switc hed-mode power supplies
opera te at extremely high efficiencies
they can easily control very high power
systems where low voltages are not neces­
sarily available to power the NE5560.
Thi s potential problem is overcome due
to a uniqu e ability of the NE5560 to
operate in either a voltage-fed (conven­
tional operati on) or a current-f ed mode.
When only high voltages (30 volts or
above) are available, the IC can be cur­
rent-driven through a li~ng resistor. In
this mode internal Zene~odes will limit
the drop across the NE5560 to typically
23 volts at IO-mA and 30 volts at 30 rnA.
A provision for the limiting resistor is
made by removing the link connecting
pin I to V;n on Figs. 4, 5, and 6 and insert­
ing a proper resistor with sufficient power
dissipation .
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change. Ideally , the N E5560 should be
operated with the feedforward in its
active area, i.e. between V, and Vcc- so
that it has plent y of headr oom to compen­
sate for variations in the line voltage, up
or down. The feedforward functi on im­
proves the line regulation of the switching
power supply by almost a factor of 15.

Another area where prot ection must be
provided against a fault is the switching
regulator output. Of primary concern is
the power switching elements. Excessive
currents, due to output shorts, shorted
windings in a choke or transformer etc .,
can quickl y destroy the switching transis­
tor.

Two types of output problems can
develop . The first, excessive current, was
discussed earlier and was resolved with
the aid of pin II . The second is saturation
of the magnetics, especially critical in for-
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Th ese two prot ect ive featu res can be
invest igated by lookin g at the output duty
cycle with a scope while opening then
shorting the loop.

While the feedback loop looks at the
output and tr ies to compensa te for
changes due to such things as load varia­
t ion, a feedforward circuit looks at the
input line and modifies the duty cycle to
compensate for line variations. Resistors
R7 and R8 sample the input voltage to
the feed forward circuit (pin 16.) When
the voltage on pin 16 exceeds an internal
reference voltage (V., ty pically 8.4 volts) ,
the charging cur rent for the timing ca­
pacitor on pin 8 is incr eased. The higher
the voltage the larger the charging cur­
rent and consequently the shorter the
duty cycle. Conversely , if the voltage on
the feed forward pin decreases, the duty
cycle increases to compensate for the
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FIG. 8 -TOP SURFACE of the PC board Is used as a ground- plane. Note that only the circles and 
lettering are etched away. 
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FIG. 9 -FOIL PATTERN for the under side of the board. 

TABLE 1 

Oscillator Freq No. of Turns Inductor Max Current 
20 kHz 14 .9 mH 300 mA 

40 kHz 10 .5 mH 500 mA 

80 kHz 7 25 mH 700 mA 

FORWARD VS. FLYBACK 
There are two basic types of con- 

verters used in Switched Mode Pow- 
er Supplies: the forward converter 
and the flyback converter. In both 
types of converters an inductor is 
used as an energy- storage element. 
In the forward converter the inductor 
Is Connected in series with the load. 
Thus energy is passed to the load 
and the coil during the ON condi- 
tion of the output transistor. In the 
flyback converter the Coil is connect- 
ed in parallel with the load. Energy is 
stored in the coil during the "ON" 
period and transferred to the load 
during the "OFF" period. These are 
sometimes known as series or paral- 
lel converters respectively. Each ap- 
proach has its advantages and dis- 
advantages. In the forward convert- 
er, for example. the switching tran- 
sistor conducts current to the load 
only during the "ON" condition, and 
the peak value of VCS that the device 
must withstand is only equal to the 
input DC voltage. Also the inductor 
can be smaller and the capacitor has 
a lower ripple current to deal with. 
Disadvantages include difficulty in 
achieving isolation from the input 
and the full input DC being applied 
to the load in the event of a shorted 
switching transistor. 

The advantages of the flyback 
converter are the opposite of the 
disadvantages of the forward con- 
verter. Input /output isolation is very 
easy to achieve by adding a second- 
ary to the inductive element. Also it 
Is not necessary to protect the load 
against excess voltage in the event 
of a shorted switching transistor. 
Disadvantages complement the ad- 
vantages of the forward converter. 
The peak value of VcE the switching 
transistor must withstand is the sum 
of the input DC voltage and the out- 
put voltage (VcE a V max + Vo). 
Thus both the inductor and diode 
have to pass higher peak current 
and withstand higher peak voltage. 
The inductor is larger and the capac- 
itor must pass higher ripple current. 
And of course the higher switching 
voltages and currents generate in- 
creased amounts of noise. 

supply are limited by the pot core for LI 
and oscillator frequency selected. The pot 
core used for the inductor is a Ferrox- 
cube, type 2213 -3C8. The core volume is 

2 cm=. The bobbin is wound with 14 turns 
of No. 18 enameled wire (approximately 
3 feet) leaving approximately 3 inches for 
connection to the PC board. Depending 
on the gauge of the wire used, the holes of 
the PC board may have to be enlarged. 
Nominal inductance of the pot core is 
.9 mH. Trade -offs may be made by 
reducing this inductance, and increasing 
the oscillator frequency to achieve higher 
output currents. 

Table I shows how maximum current 
is affected by oscillator frequency and the 
inductance of L I . Another way to in- 

continued on page 80 

FORWARD VS. FLYBACK
There are two basic types of con ­

verters used in Switched Mode Pow­
er Supplies: the forward converter
and the tlybeck converter. In both
types of converters an inductor is
used as an energy-storage element.
In the forward converter the inductor
Is connected in series with the load.
Thus energy is passed to the load
and the coil during the "ON" condi ­
tion of the output transistor. In the
flyback converter the coil is connect­
ed in parallel with the load. Energy is
stored in the coil during the " ON"
period and transferred to the load
during the "OFF" period. These are
sometimes known as series or paral­
lel converters respectively. Each ap­
proach has its advantages and dis­
advantages. In the forward convert­
er, for example, the switching tran­
sistor conducts current to the load
only during the "ON" condition, and
the peak value of VCE that the device
must withstand is only equal to the
input DC voltage. Also the inductor
can be smaller and the capacitor has
a lower ripple current to deal with .
Disadvantages include difficulty in
achieving isolation from the input
and the full input DC being applied
to the load in the event of a shorted
switching transistor.

The advantages of the f1yback
converter are the opposite of the
disadvantages of the forward con­
verter. Input/output isolation is very
easy to achieve by adding a second­
ary to the inductive element. Also it
is not necessary to protect the load
against excess voltage in the event
of a shorted switching trans istor.
Disadvantages complement the ad­
vantages of the forward converter.
The peak value of VCE the switching
transistor must withstand is the sum
of the input DC voltage and the out­
put voltage (VCE = Vln max + Vol.
Thus both the inductor and diode
have to pass higher peak current
and withstand higher peak voltage.
The inductor is larger and the capac­
itor must pass higher ripple current.
And of course the higher switching
voltages and currents generate in­
creased amounts of noise.

supply are limited by the pot core for L1
and oscillator frequency selected . The pot
core used for the inductor is a Ferrox­
cube, type 2213-3C8 . The core volume is
2 em", The bobbin is wound with 14 turns
of No . 18 enameled wire (approximately
3 feet) leaving approximately 3 inches for
connection to the PC board . Depending
on the gauge of the wire used, the holes of
the PC board may have to be enlarged.
Nominal inductance of the pot core is
.9 mH , Trade-offs may be made by
reducing this inductance, and increasing
the oscillator frequency to achieve higher
output currents.

Table I shows how maximum current
is affected by oscillator frequency and the
inductance of Ll. Another way to in­

continued on page 80
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FIG. 8- TOP SURFACE of th e PC boa rd is used as a ground-plane. Note that on ly the circles and
lettering are etched away.

FIG. 7-COMPONENT LOCATION DIAGRAM. Be su re that both common leads (input and output) are
soldered to the top side of the ground plane. Note the pin-outs for 01, 01 and 02. The board layout
makes it necessary to transpose two leads on 02. The heatsink sides of 01 and 01 should be toward
the center of the PC board.
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Not Just 
Another 

IIITAL 
CLOCK 

t 

Digital electronic clocks are no longer a novelty, except when they are designed in an 
unusual format. This electronic digital clock is unique in that hours and minutes are 
flashed sequentially in a specific pattern on a single 7- segment display nearly five 

inches high. 

JOHN D. WAROBIEW 

DIGITAL CERTAINLY 
ful thanks to the many large -scale inte- 
grated circuits currently being produced 
by several major electronics manufactur- 
ers. This clock uses one of the readily 
available LSI clock IC's, but what makes 
it unique is the novel approach used to 
display the time. Instead of the four small 
7- segment displays that can be found on 
most digital clocks, this clock has one 7- 

segment display that is nearly five inches 
high. The time is flashed sequentially on 
the single readout in a specific pattern. 
The pattern is set so that the time is easily 
interpreted but it also gives an intriguing 
effect, especially to those who haven't 
been told that this strange dcvicc in really 
a clock! 

The bright readout is clearly visible, 
even from across a large room. In addi- 
tion, the completed clock is less than one 
inch thick. This means the project can be 

placed in a standard picture frame and 
hung on a wall to make an attractive addi- 
tion to anyhomc or office. 

Circuit description 
The basis of the circuit (Fig.l ) is the 

MM3518 clock IC. This device contains 
all the logic required to set and maintain a 

4 -digit representation of the time, with 
the timebasc derived from the 60 -Hz AC 
line frequency. It also provides 7- segment 
outputs that are multiplexed for each dig- 
it through a 3 -line input code. 

The supporting circuitry selects the 
proper code in the correct sequence. The 

wired mode and 
used to provide a clocking signal to the 
CD4060 counter (IC3). The 4060 is a 

I4 -stage ripple binary counter /divider 
and oscillator that gives a repeating bina- 
ry count of 0 to 15 on its Q5, Q6, Q7 and 
Q8 outputs. The count is used to alter- 
nately select each of the eight output lines 
of a CD405I analog switch. Only four of 

the eight lines are used. These are com- 
bined in a diode matrix to generate the 
codes on the MM5318 to flash properly 
the sequence of digits and blanks in the 
display. (Sec Fig. I and Table I.) The 
blank intervals are developed during the 
periods that the four unused output lines 
of the CD405I are selected. 

Since the clock IC is normally intended 

TABLE 1 

Count 
4060 

Outputs 
4051 

Lins Selected 
MM5318 

Inputs XYZ 
Time Digit 
Displayed 

0 000 0 o 000 Blank 

1 000 1 Inhibit 000 Blank 

2 0010 1 000 Blank 

3 0011 Inhibit 000 Blank 

4 010 0 2 111 Tens Hours 

5 0101 Inhibit 000 Blank 

6 011 0 3 011 Unit Hours 

7 011 1 Inhibit 000 Blank 

8 100 0 4 000 Blank 

9 1001 Inhibit 000 Blank 

10 101 0 5 101 Tens Minutes 

11 101 1 Inhibit 000 Blank 

12 110 0 6 100 Unit Minutes 

13 110 1 Inhibit 000 Blank 

14 1110 7 000 Blank 

15 111 1 Inhibit 000 Blank 

Not ..lust
Another
DIGITAL

[:LDI:K
Digital electronic clocks are no longer a novelty, except when they are designed in an
unusual format. This electronic digita l clock is unique in tha t hours and minutes are
flashed sequentially in a specific pattern on a single 7-segment display nearly five

inches high.

JOHN D. WAROBIEW

TABLE 1

4060 4051 MM5318 Time Digit
Count Outpu ts Line Selected Inputs XYZ Displayed

0 00 0 0 0 000 Blank

1 0001 Inhibit 000 Blank

2 0010 1 000 Blank

3 00 1 1 Inhib it 000 Blank

4 0 10 0 2 111 Tens Hours

5 01 0 1 Inhib it 000 Blank

6 011 0 3 0 11 Unit Hours

7 011 1 Inhibit 000 Blank

8 100 0 4 000 Blank

9 100 1 Inhibit 000 Blank

10 1010 5 10 1 Tens Minutes

11 101 1 Inhib it 000 Blank

12 110 0 6 100 Unit Minutes

13 110 1 Inhib it 000 Blank

14 11 1 0 7 000 Blank

15 111 1 Inhibit 000 Blank

I
DIGITAL CLOCKS ARE CERTAINLY PLENTI ­

ful thanks to the many large -scale inte­
gra ted circui ts currently being prod uced
by several major electronics manu factur-
ers. T his clock uses one of the readily
available LSI clock IC 's, but what makes
it uniqu e is the novel approach used to
display the time. Instead of the four small
7-segment displays that can be found on
most digital clocks, this clock has one 7­
segment display that is near ly five inches
high . T he time is flashed sequentially on
the single readout in a specific pattern.
The pattern is set so that the time is easily
interpre ted but it also gives an intriguing
effect, especially to those who haven't
been told that this strange device in really
a clock!

Th e bright readout is clearly visible,
even from across a large room . In addi­
tion, the completed ,clock is less than one
inch thi ck. Th is mea ns the projec t can be
placed in a standard picture frame and
hung on a wall to make an attractive addi ­
tion to any home or office.

Circuit description
The basis of the circuit (Fig.1) is the

MM35 18 clock rc. This device contains
all the logic req uired to set and maintain a
4-digit represe ntation of the time, with
the timebase derived from the 60-Hz AC
line freque ncy. It also provides 7-segment
out puts that are mu ltiplexed for each dig­
it through a 3-line input code .

Th e supporting circuitry selects the
proper code in the correct sequence. The

555 timer is wired in an asta ble mode and
used to provide a clocki ng signa l to the
CD4060 counter (IC3 ). The 4060 is a
l4-stage ripple binary counte r/divider
and osci llator that gives a repea ting bina­
ry count of 0 to 15 on its Q5, Q6, Q7 and
Q8 outputs. The count is used to alter ­
nately select each of the eight output lines
of a CD4051 analog switch. Only four of

the eigh t lines ar e used. These are com­
bined in a diode mat rix to generate the
codes on the MM5318 to flash properly
the sequence of digits and blanks in the
display. (See Fig. 1 and Table 1.) The
blan k intervals are developed during the
per iods that the four unused output lines
of the CD405 1 are selected.

Since the clock IC is normally intended

"m
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o
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FIG. 1- SCHEMATIC DIAGRAM OF THE FLASHING CLOCK. The readout is a 7- segment numeric 
display with each segment consisting of live jumbo LED's. 

to drive four separate displays, the digit - 
select lines are combined by the CD4082 
AND gate so they all activate the single i' 
readout. t- 
Construction 

The printed circuit board makes as- 
sembly fast and straightforward. The foil 
pattern is in Fig. 2 and component posi- 
tions arc shown in Fig. 3. Begin by install- 
ing and soldering the six jumpers. Diodes 
and resistors are done next, making sure 
to observe diode polarities as indicated. A 
low -profile IC socket should be used for 
the MM53I8 clock IC. Sockets for the 
other integrated circuits are optional. 
Note that pin I of all IC packages is ori- 
ented in the same direction on the board. 
Bend the leads of the voltage regulator 
and the TIP30 transistor so that they lie 
flat against the board when soldered in 

place. 
The seven NPN transistors (Q2 -Q8) 

are in two groups; three on the left and 
four on the right. Be sure to follow the 
lead orientation indicated for each group. 
Capacitors CI and C2 are polarized and 
must both be installed in the proper 
direction for the clock to work correctly. 
Check the parts layout diagram carefully 
when installing the 35 LED's. The flat 

Q1 
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4 
FIG. 2- PRINTED -CIRCUIT FOIL PATTERN is easy to duplicate photographically or by other means. 
An etched and drilled board is available at a moderate cost. 
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FIG. 1-SCHEMATIC DIAGRAM OF THE FLASHING CLOCK. The readou t is a 7-segm ent numeric
display with each segment consisting 01 live jumbo LED's.

to dr ive four separate displays, the digit­
select lines are combined by the CD4082
AN D gate so they all act ivate the single
readou t.

I·
I

Construction
The printed circuit board makes as­

sembly fast and stra ightforward. The foil
pattern is in Fig. 2 and component posi­
tions are shown in Fig. 3. Begin by install­
ing and soldering the six jumpers. Diodes
and resistors are done next, making sure
to observe diode polar ities as indicated. A
low-profile IC socket should be used for
the MM5318 clock IC. Sockets for the
other integrated circuits are optional.
No te that pin 1 of all IC packages is ori­
ented in the same direction on the board.
Bend the leads of the voltage regulator
and the TIP30 transistor so that they lie
flat against the board when soldered in
place.

CIJ The seven NPN transistors (Q2-Q8)
~ are in two groups; three on the left and
o four on the right. Be sure to follow the
~ lead orientation indicated for each group.
frl Capacitors C I and C2 are polar ized and
iiJ must both be installed in the proper
o direction for the clock to work correctly.
~ Check the part s layout diagram carefully
a: when installing the 35 LED's. The flat
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FIG. 3- COMPONENT PLACEMENT LAYOUT. Be careful and check the polarity of each diode and 
LED before installing it in the board. Use exceptional care when handling the COS /MOS IC's. They 
are easily damaged by static electricity. 

ir RED ACRYLIC FRONT PANEL 
i 

aY 

N/0 PUSHBUTTON 
SWITCH 

1/2" SPACER 1/2' Cl 

A PRINTED CIRCUIT BOARD 

FIG. 4- DRILLING GUIDE for the front panel. The two holes near the lop are for mounting screws and 
spacers. The ones at the bottom are for the three pushbutton switches. 
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FIG. 5 -SIDE VIEW shows how the panel and PC board go together. Adjust the switch heights 
carefully before soldering the switch to the PC board. 

side indicates thc proper orientation and 
corresponds to the flat spot on thc base of 
each LED. 

Install two i/: -inch plastic standoffs in 
the holes at the top edge of the circuit 

board. (The drilling guide is in Fig. 4.) 
These are used to hold the acrylic front 
parallel in front of the clock. The three 
pushbutton switches are installed as 
shown in Fig. 5. They must be soldered at 

PARTS LIST 
Resistors V. watt, 5% carbon unless 

otherwise noted 
R1- 1000 ohms 
R2. R3 -5.6 megohms 
R4 -R6- 47,000 ohms 
R7 -R41 -620 ohms 
C1 -470 NF, 25 volts, electrolytic 
C2 -0.22 µF. 35 volts, dipped tantalum 
C3, 0.1 MF. 50 volts. ceramic disc 
C4 -.01 NF, 50 volts, ceramic disc 
C5 -.001 µF, 50 volts, ceramic disc 
D1-05- 1 N4003 rectifier diode 
06- D13 -IN914 switching diode 
ICI- MM5318 digital clock (National) 
IC2- CD4051 8 -line analog switch (RCA - 

analog multiplexer /demultiplexer) 
IC3- CD4060 14 -stage ripple -carry binary 

counter (RCA) 
IC4- CD4082 dual 4 -input AND gate 

(RCA) 
IC5 -555 timer 
IC6- LM340T -12 positive 12 -volt 

regulator (National) 
Q1 -TIP30 or TIP32 pnp transistor (Texas 

Instruments) 
02- 08- 2N4401 or equal 
LED1 -LED35 -jumbo red LED (XC555R 

or equal) 
S1. S2. S3 -push- button switches. 

normally open, PC mount 
T1- plug -type transformer: 12 VAC, 930 

mA (Dormeyer model PS -7204) 
Miscellaneous: 28 -pin low -profile IC 

socket, two ' "a -inch long standoffs and 
screws, 8 in. x 10 in. sheet of 1/4 in. thick 
red acrylic plastic. 

Note: The following kit and parts may be 
ordered from Versatron Co., PO Box 
23573. Pleasant Hill, CA 94523. Phone 
415 -935 -2419: 
No. JD -28 PC board, drilled and 

etched S13.00 
8 10 inch metal frame 54.95 
Complete No. JD -28 clock kit 

(includes all parts except metal 
frame) 549.95. California residents 
add appropriate tax. 

the proper height so they protrude 
through the front panel correctly. 

Feed the transformer leads through the 
hole on the lower edge of the circuit 
board. starting from the foil side. Tic a 

knot in the leads so they cannot get pulled 
back through the hole and then install 
and solder the ends in the proper loca- 
tions. This keeps the wires from becom- 
ing detached if they are accidentally 
pulled sharply. 

Checkout 
Before installing the 5318 clock IC and 

acrylic front panel. recheck all compo- 
nents against the location guide in Fig. 3. 

Double check polarities and positioning 
of the integrated circuits and LED's. 
Turn the board over and carefully check 
for any solder bridges. If all components 
appear to be installed properly. insert ICI 
and plug in the transformer. 

Operation 
When the clock is plugged in and set to 

continued on page 81 
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Wh en the clock is plugged in and set to
continued on page 81

PARTS LIST

the proper heig ht so they protrude
through the front panel correctly.

Feed the transform er leads through the
hole on the lower edge of the circ uit
board, starting from the foil side . T ie a
knot in t he leads so they cannot get pulled
back through the hole and the n insta ll
and solder the ends in the proper loca­
tions. This keeps the wires from becom­
ing det ached if they are accidenta lly
pulled sharply.

Checkout
Before insta lling the 53 18 clock IC and

acry lic fro nt panel, recheck all compo­
nents against the locatio n gu ide in Fig. 3.
Double check polar ities and positioning
of the integrat ed circ uits and LED·s.
Turn the board over and carefully check
for any solder br idges. If all components
appear to be installed properly, inser t IC I
and plug in the transformer.

Resi stors 'I. watt , 5% carbon unless
otherwise noted

R1-1000 ohms
R2, R3-5.6 megohms
R4-R 6- 47,000 ohms
R7- R41- 620 ohms
C1-470 I-tF, 25 volts , electrolytic
C2-0.22 I-tF, 35 volts, dipped tantalum
C3, 0.1 I-t F, 50 volts. ce ramic disc
C4-.01I-tF, 50 volts , ceramic disc
C5- .001I-tF, 50 volts, ce ramic disc
D1-D5-1 N4003 rectifier diode
D6-D13-IN914 sWitching diode
IC1 - MM5318 digital clock (National)
IC2-CD405 1 8-lIne analog switch (RCA-

analog mUltiplexer/demultiplexer)
IC3- CD4060 14-stage ripple-carry binary

coun ter (RCA)
IC4-CD4082 dual 4-input AND gate

(RCA)
IC5- 555 timer
IC6- LM340T-12 positive 12-volt

regulator (National)
Q1- TIP30 or TIP32 pnp transistor (Texas

Instru ments)
Q2-Q 8-2N4401 or equal
LED1-LED35-jumbo red LED (XC555R

or equal)
81 ,82, 83- push- button switches,

normally open, PC mount
T1- plug-type transformer: 12 VAC, 930

mA (Dormeyer model P8- 7204)
Miscellaneous: 28-p in low-profile IC

socket, two '/2-inch long standoffs and
screws, 8 in. x 10 in. sheet of 'I. in. thick
red acrylic plastic.

Note: The following kit and parts may be
ordered from Versa tron Co., PO Box
23573, Plea sant Hill, CA 94523. Phone
415-935-2419:
No. JD-28 PC boa rd, drilled and

etched $13.00
8 X 10 inch metal frame $4.95
Complete No. JD-28 clock kit

(includes all parts except metal
frame) $49.95. California residents
add appropriate tax.

1/2"

board . (The drilling guide is in Fig. 4.)
Th ese are used to hold the acrylic front
parallel in front of the clock. Th e three
pushbutton switc hes are insta lled as
shown in Fig. 5. T hey must be solde red at

PRINTED CIRCUIT BOARD

RED ACRYLIC FRONT PANEL

/
'f

I

I

1-1.

2-7/8" '"~l

''1 --5-1/8"

[~~ 15/16"

8" ,
9/32",

5/32"
_2-1/4" ---I 9/32"

~T
1-

3r

FIG. 4-DRILLING GUIDE for the Iront panel. The two holes near the top are for mounting screws and
spa cers. The ones at the bottom are lor the three pushbutton sw itches .

-+

FIG . 5-SIDE VIEW shows how the panel and PC bo ard go together. Adjust the switch heights
carefully before soldering the switch to the PC board.

side indicat es th e proper or ientat ion and
corresponds to the flat spot on the base of
each LED.

Install two '/,-inch plast ic standoffs in
the holes at the top edge of the circuit

~ 4
FIG. 3-COMPONENT PLACEMENT LAYOUT. Be carelul and check the polarity 01 each diode and
LED belore installing it in the board. Use exceptional care when handling the COS/MOS IC 's. They
are easily damaged by static electricity.
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New Receiver E 
Improves Sound 

New design for interference -free television 
sound combines early -TV split -sound and today's 

intercarrier sound techniques. The result: no more sync buzz. 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

FROM THE EARLY DAYS OF COMMERCIAL 

television until around mid -1950, televi- 
sion receivers used "split- sound" or 
"parallel- sound" signal processing. That 

is, the sound IF carrier was "split" off from 

the composite IF video signal at the tuner 

output (Fig. 1) or at some point in the 
video IF amplifier chain. The sound and 
video IF carriers then followed "parallel" 
paths to the video and sound detectors. 
The sound IF was usually between 21.25 
and 21.6 MHz -we called it megacycles, 
then -and the video IF camer was 4.5 
MHz away in the 25.75- 26.1 -MHz range. 

Usually. the nearer the sound takeoff 
point was to the tuner output the more 
elaborate was the sound IF system. When 
the sound takeoff was at the output of the 
first video IF amplifier, it was not uncom- 
mon to find two or three sound IF ampli 
fiers and one or more FM limiters ahead 
of the sound detector. In those days, the 
ratio detector was just coming to the fore 
and the "better" sets still used the Foster - 
Seeley FM discriminator. 

The split -sound TV receiving system 
had a number of drawbacks. One of the 
most annoying to the viewer was that a 

slight drift in the local oscillator frequency 
caused the sound to distort or drop out 
completely. This was because the sound 
IF bandwidth was 400 kHz and an oscil- 
lator drift of only 200 kHz was enough to 
throw the carrier out of the passband. The 
higher the channel, the more noticeable 
was the problem of drift. The other draw- 
back was cost. Split -camer sets had sev- 
eral more tubes and associated circuitry 
than intercarrier sets. 

For example. when a typical split -sound 
TV set was tuned to Channel 13 (video 
camer 211.25 MHz; sound camer 
215.75 MHz) the local oscillator was 
tuned to 236.75 MHz. This developed a 

video IF at 25.50 MHz and sound IF car- 

ANTENNA SOUND 
TAKE -OFF eI 

1 
TUNER 

SOUND 
IF AMP 

12 STAGES) 

- VIDEO IF 

AMP 
(4 STAGES) 

TO SYNC AND., 
DEFLECTION CIRCUITS 

FIG. 1-BLOCK DIAGRAM of the IF circuit arrangement used in the Admiral 30A1 chassis. a popular 
1949 model. In it. the sound takeoff point was in the tuner. In many other models of this vintage. the 
sound take -off was at the output of the first video IF amplifier 

ANTENNA 4.5 MHz 

SOUND IF 

AMP 

TUNER 

RATIO 
DETECTOR 

IF AMP 
3 STAGES) 

VIDEO 
DETECTOR 

TO SYNC AND 

DEFLECTION CIRCUITS 

H 
VIDEO 
AMP 

SYNC TAKE -OFF 

FIG. 2- INTERCARRIER SOUND block diagram. This arrangement was used in the Admiral 20X1 
chassis produced in 1950. 

vier at 21.00 MHz. If the oscillator drifted 
to 236.95 or 236.55 MHz (only 084%) 
sound was lost while picture quality was 
still acceptable. 

Intercarrier sound 

The advantage of intercarrier sound is 

that it does not depend on a precise local 
oscillator frequency for reception of the 
sound signal. A block diagram of a typical 
intercarrier sound set is shown in Fig. 2. 

The intercarrier sound IF carrier frequency 
is 4.5 MHz -the precise spacing between 
the sound and video carrier frequencies 
on all stations using NTSC TV standards. 
The 4.5 -MHz intercamer beat developed 

at the output of the video detector is 

modulated by the same signal that modu- 
lated the TV sound transmitter. To pro- 
duce the 4.5 -MHz intercarrier IF sound 
camer, the TV circuits were designed and 
aligned so the sound camer was about 20 
dB below the video carrier. This was 
done because. in the heterodyning pro- 
cess. the resultant difference frequency 
has the exact modulation as the weaker 
of the two beating signals. 

So. if in an intercarrier TV receiver the 
oscillator drifts 200 kHz high or low. the 
video and sound IF carriers will both be 
shifted. But, the difference between them 
will still be 4.5 MHz -the frequency of 
the intercarrier sound carrier signal. 

SoundImprtrvess
Ne"" Receiver []

New design for interference-free television
sound combines early-TV split-sound and today's

intercarrier sound techniques. The result; no more sync buzz.

VIOEO
AMP

AUDIO
OUTPUT

at the output of the video detector is
modulated by the same signal that modu­
lated the 1V sound transmitter. To pro­
duce the 4.5-MHz intercarrier IF sound
carrier, the 1V circuitswere designed and
aligned so the sound carrier was about 20
dB below the video carrier. This was
done because, in the heterodyning pro­
cess, the resultant difference frequency
has the exact modulation as the weaker
of the two beating signals.

So , if in an intercarrier 1V receiver the
oscillator drifts 200 kHz high or low, the
video and sound IF carriers will both be
shifted. But, the difference hetween them
will still be 4.5 MHz-the frequency of
the intercarrier sound carrier signal.

SOUND TAKE-OFF

TO SYNC AND SYNC TAKE-OFF
DEFLECTION CIRCUITS

TUNER

4.5 MHz
SOUND IF

AMP
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SOUND

RATIO AF AUDIOIF AMP
(2 STAGES) DETECTOR AMP OUTPUT

TUNER

VIDEO IF VIDEO VIDEO VIDEOAMP OETECTOR AMP OUTPUT(4 STAGES)

TO SYNC AND
DEFLECTION CIRCUITS

ANTENNA

Intercarrier sound

The advantage of intercarrier sound is
that it does not depend on a precise local
oscillator frequency for reception of the
sound signal. A block diagram of a typical
intercarrier sound set is shown in Fig. 2.
The intercarrier sound IFcarrier frequency
is 4.5 MHz-the precise spacing between
the sound and video carrier frequencies
on all stations using NTSC 1V standards.
The 4.5-MHz intercarrier beat developed

rier at 21.00 MHz. If the oscillator drifted
to 236.95 or 236.55 MHz (only .084%)
sound was lost while picture quality was
still acceptable.

FIG. 2-INTERCARRIER SOUND block diagram. This arrangement was used in the Admiral 20X1
chassis produced in 1950.

FIG. 1-BLOCK DIAGRAM of the IF circuit arrangement used in the Admiral 30A1 chassis, a popular
1949 model. In it, the sound take-off point was in the tuner. In many other models of this vintage, the
sound take-off was at the output of the first video IF amplifier.

ROBERT F. scorr
TECHN ICAL EDITOR

FROM THE EARLY DAYS OF COMMERCIAL
television until around mid-1950, televi­
sion receivers used "spilt-sound" or
"parallel-sound" signal processing. That
is the sound IF carrier was "split" offfrom
the composite IF video signal at the tuner
output (Fig. 1) or at some point in the
video IF amplifier chain. The sound and
video IF carriers then followed "parallel"
paths to the video and sound detectors.
The sound IF was usually between 21.25
and 21.6 MHz-we called it megacycles,
then-and the video IF carrier was 4.5
MHz away in the 25.75-26. I-MHz range.

Usually, the nearer the sound takeoff
point was to the tuner output the more
elaborate was the sound IFsystem. When
the sound takeoff was at the output of the
first video IF amplifier, it was not uncom­
mon to find two or three sound IF ampli­
fiers and one or more FM limiters ahead
of the sound detector . In those days, the
ratio detector was just coming to the fore
and the "better" sets still used the Foster­
Seeley FM discriminator.

The split-sound 1V receiving system
had a number of drawbacks. One of the
most annoying to the viewer was that a
slight drift in the local oscillatorfrequency
caused the sound to distort or drop out
completely. This was because the sound
IF bandwidth was 400 kHz and an oscil­
lator drift of only 200 kHz was enough to
throw the carrier out of the passband. The
higher the channel , the more noticeable
was the problem of drift. The other draw-

~ back was cost. Split-carrier sets had sev­
Z eral more tubes and associated circuitry
~ than intercarrier sets.
t; For example, when a typical split-sound
w 1V set was tuned to Channel 13 (video
u:J carrier 211.25 MHz; sound carrier
6 215.75 MHz) the local oscillator was
~ tuned to 236.75 MHz. This developed a
a:: video IF at 25.50 MHz and sound IF car-
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FIG. 3 -BASIC QUASI- PARALLEL SOUND SYSTEM Is Illustrated In this block diagram The new sys- 
tem has the advantages of split -sound and intercarrier sound systems while eliminating their dis- 
advantages 
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FIG. 4 -TEST AND APPLICATION CIRCUIT for the TDA 2840 IC developed for quasi -parallel sound 
designs used in TV receivers. 

An annoying drawback of the intercar- 
rier sound system is sync buzz or inter- 
carrier buzz that is often heard accom- 
panying a predominantly white picture or 
white lettering superimposed on a black 
background. Although the sound is most 
often identified as a rough 60 -Hz buzz it is 

actually a combination of 60 -Hz buzz and 
15,750 -Hz hiss developed by the hori- 
zontal and vertical sync and blanking 
pulses. The 15,750 -Hz hiss is seldom 
heard because of the limited response in 
the audio systems of most TV sets. 

Sync buzz is most pronounced when: 
1) the TV set's FM detector is unbalanced. 
2) one or more IF stages are overloaded. 
3) the station's video transmitter is over - 
modulated and 5) quadrature distortion 
develops in the video detector. 

Quasi- parallel sound system 

In a joint effort to produce interference - 

free TV sound, the West German firms of 
Grundig and Siemens have developed 
what they call the Quasi - Parallel sound 
system. Siemens developed the TDA 
2840 for TV sets employing this new 
technology. Tests have shown that the 
new system has all the advantages of 
both parallel -sound and intercarrier -sound 
systems while their drawbacks have been 
eliminated. 

In the quasi -parallel system. the sound 
and video carriers are tapped off at the 
tuner output where their amplitudes are 
equal. (See block diagram in Fig. 3 and 
functional diagram of the TDA 2840 in 
Fig. 4. The carrier and beat frequencies 
have been changed from the European 
to NTSC standard.) The extracted sound 
and video IF carriers are then fed into the 
TDA 2840 quasi -parallel sound IC. This 
IC contains a 3 -stage controlled IF ampli- 
fier with peak -value regulation and a co- 
incidence detector. The picture and sound 
IF carriers are mixed, as in the intercarrier 
sound system, and the resulting 4.5 -MHz 
sound IF carrier is obtained: thus eliminat- 
ing the dependency on a precise local os- 
cillator frequency as required in the paral- 
lel -sound system. 

The two IF carriers are processed in the 
TDA 2840 in such a manner that the 
42.25 -MHz sound IF carrier is "effectively" 
boosted by 20 dB as compared to the 
level in a conventional intercarrier sound 
circuit. Thus, the resulting 4.5 -MHz de- 
tector output is 20 dB higher than any 
possible quadrature distortion. Now, the 
quadrature distortion can no longer ap- 
pear in the output because it is effectively 
rejected by the 4.5 -MHz limiter. 

If we rehash the performance and 
characteristics of the quasi -parallel sound 
system, we can readily understand the 
designers' claims that with the quasi - 

continued on page 82 
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Quasi-parallel sound system

In a joint effort to produce interference­
free 1V sound, the West German firms of
Grundig and Siemens have developed
what they call the Quasi-Parallel sound
system. Siemens developed the IDA
2840 for TV sets employing this new
technology. Tests have shown that the
new system has all the advantages of
both parallel-sound and intercarrier-sound
systems while their drawbacks have been
eliminated.

In the quasi-parallel system, the sound
and video carriers are tapped off at the
tuner output where their amplitudes are
equal. (See block diagram in Fig. .3 and
functional diagram of the IDA 2840 in
Fig. 4. The carrier and beat frequencies
have been changed from the European
to NTSC standard.) The extracted sound
and video IF carriers are then fed into the
TDA 2840 quasi-parallel sound ic This
IC contains a 3-stage controlled IF ampli­
fier with peak-value regulation and a co­
incidence detector. The pictureand sound
IF carriers are mixed, as in the intercarrier
sound system, and the resulting 4.5-MHz
sound IF carrier is obtained; thus eliminat­
ing the dependency on a precise local os­
cillator frequ ency as required in the paral­
lel-soun d system.

The two IF carriers are processed in the
TDA 2.840 in such a manner that the
42.25-MHz sound IF carrier is "effectively"
boosted by 20 dB as compared to the
level in a conventional intercarrier sound
circuit. Thus, the resulting 4.5-MHz de­
tector output is 20 dB higher than any
possible quad rature distortion. Now, the
quadrature distortion can no longer ap­
pear in the output because it is effectively
rejected by the 4.5-MHz limiter.

If we rehash the performance and
characteristics of the quasi-parallel sound
system, we can readily understand the
designers' claims that with the quasi-

continued on page 82

An annoying drawback of the intercar­
rier sound system is sync buzz or inter­
carrier buzz that is often heard accom­
panying a predominantly white picture or
white lettering superimposed on a black
background. Although the sound is most
often identified as a rough 6O-Hz buzz, it is
actually a combination of 60-Hz buzzand
15,750-Hz hiss developed by the hori-.
zontal and vertical sync and blanking
pulses. The 15,750-Hz hiss is seldom
heard because of the limited response in
the audio systems of most TV sets.

Sync buzz is most pronounced when:
1) the TV set's FM detector is unbalanced,
2 ) one or more IF stages are overloaded,
3 ) the station's video transmitter is over­
modulated and 5) quadrature distortion
develops in the video detector.
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FIG. 4-TEST AND APPLICATION CIRCUIT for the TDA 2840 IC developed for quasi -parallel sound
designs used In TV receivers.

FIG. 3-BASIC QUASI-PARALLEL SOUND SYSTEM is illustrated in th is block diagram. The new sys­
tem has the advantages of split-sound and Intercarrier sound systems while elim inating their dis­
advantages.
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Understanding 
TURNTABLE 
SPECIFICATIONS 

Part 2 -A record player is far from the simple mechanical device it appears to be. If it is 
not properly designed, you won't get the best from your hi -fi system. A good turntable is 

essential to top performance. 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

LAST MONTH I DISCUSSED SOME OF THE 
design considerations involved in insuring 
optimum performance of the pickup 
arm /cartridge combination. That discus- 
sion was based upon information supplied 
by Thorens, the Swiss turntable manufac- 
turer. Now, I would like to examine some 
of the design elements involved in the 
turntable drive and suspension systems of 
a record player, again based upon infor- 
mation that I obtained during my recent 
visit to the Thorens engineering and pro- 
duction facilities. 

In evaluating turntable performance, 
most audiophiles look to three published 
specifications: rumble. wow- and -flutter. 
and speed accuracy. Indeed, under ideal 
laboratory conditions. these are the only 
three specifications that would ordinarily 
have to be considered. But most of us do 
not play records under ideal laboratory 
conditions and. what's worse, the records 
we play are anything but perfect, espe- 
cially in recent years. Certainly, suscepti- 
bility to acoustic feedback is a fourth 
quality of any turntable system that the 
prospective purchaser should consider. 
We will examine the importance of a 

turntable's suspension system presently, 
but for the moment, let's discuss turnta- 
ble rumble. 

It is not uncommon to run across two 
turntables, one that boasts of a rumble 
figure in excess of 70 dB. while another 
claims a much more modest 50 dB or 
even less. Listening to records on both 
turntables may show that the turntable 
having the lesser rumble figure may actu- 
ally produce less noise than the one hav- 
ing the higher figure. 

The National Association of Broad- 
casters (NAB) formulated a method of 

rumble measurement in 1964. In the 
NAB measurement system, only those 
frequencies between IO Hz and 250 Hz 
are included at their full amplitude when 
making the measurement. Below IO Hz, a 

filter rolls off response of the measure- 
ment system at a rate of 6 dB- per -octave, 
while the 3- dB- cutoff at the high end of 
the range is at 500 Hz with a slope of 12 
dB- per -octave above the range. The 
weighting curve, as it is called, is shown 
in Fig. I. An associated test record. hav- 
ing a reference level of 1.4 cm- per -sec 
peak recorded velocity in lateral modula- 
tion at 100 Hz also contains a "silent 
groove" following the reference signal. 
The rumble, or signal -to -noise ratio, is 

expressed as the difference between the 
reading obtained on a standard VU meter 
when the modulated groove is playing and 
the reading observed during playing of 
the silent groove. 

Two additional rumble measurement 
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1 -THE NAB WEIGHTING CURVE used 
a test record to measure turntable rum- 

kHz 2 

kHz 

standards were developed by DIN (the 
German Standards organization). Their 
standard, DIN 45 -539 uses two different 
weighting networks. as illustrated in Fig. 
2. Curve "A ", (the unweighted DIN 
rumble weighting curve) is practically 

equivalent to the NAB curve. Curve "B" 
however, used for making a weighted, or 
DIN "B" measurement, attempts to de- 
liver test results or numbers that corre- 
spond as nearly as possible to the subjec- 
tive impression of rumble. Because hu- 
man hearing is less sensitive to low fre- 
quencies than to mid -frequencies, the fil- 
ter attenuates the low frequencies at a 

rate of 12 dB -per- octave on each side of a 

center frequency, 315 Hz. 
The DIN test record. 45 -544 used in 
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FIG. 2 -TWO RUMBLE WEIGHTING CURVES 
developed by DIN, the German standards orga- 
nization. 
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making DIN rumble measurements con- 
tains a 315 -Hz reference signal recorded 
at a velocity of 5.42 cm -per -sec (single 
channel) in addition to the required "si- 
lent groove." 

In 1966. CBS Laboratories (now 
known as CBS Technology Center) de- 
veloped a new weighting curve for mea- 
surement of rumble. High -frequency rol- 
loff used in this weighting curve is almost 
identical to that used in the DIN stan- 
dard; but at low frequencies, a dropoff of 
only 6 dB- per -octave is used. The test 
record developed for this measurement 
system, known as RR LL (Relative Rum- 
ble Loudness Level) has a 100 -Hz refer- 
ence tone recorded at 5 cm -per -sec later- 
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making DIN rumble measurements con­
tains a 315-Hz reference signal recorded
at a velocity of 5.42 em-per-sec (single
channel) in addition to the required "si­
lent groove ."

In 1966, CBS Laboratories (now
known as CBS Technology Center) de­
veloped a new weighting curve for mea­
surement of rumble. High-frequency rol­
loff used in this weighting curve is almost
identical to that used in the DIN stan ­
dard; but at low frequencies, a dropoff of
only 6 dB-per-octave is used. The test
record developed for this measurement
system, known as RRLL (Relative R um­
ble Loudness Level) has a 100-Hz refer­
ence tone recorded at 5 em-per-sec later-

equivalent to the NAB curve. Curve "B"
however, used for making a weighted, or
DIN "B" measurement, attempts to de­
liver test results or numbers that corre­
spond as nearly as possible to the subjec ­
tive impression of rumble. Because hu­
man hearing is less sensitive to low fre­
quencies than to mid-frequencies, the fil­
ter attenuates the low frequencies at a
rate of 12 dB-per-octave on each side of a
center frequency, 315 Hz .

The DIN test record, 45-544 used in
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FIG. 1- THE NAB WEIGHTING CURVE used
with a test record to measure turntable rum­
ble.

standards were developed by DIN (the
German Standards organ ization) . Their
standard, DIN 45-539 uses two different
weighting networks, as illustrated in Fig.
2. Curve "A", (the unweighted DIN
rumble weighting curve) is practically

rumble measurement in 1964. In the
NAB meas urement system, only those
frequencies between 10 Hz and 250 Hz
are included at the ir full amp litude when
making the measurement. Below 10 Hz, a
filter rolls off response of the measure­
ment syste m at a rate of 6 dB-per-octave,
while the 3-dB-cutoff at the high end of
the range is at 500 Hz with a slope of 12
dB-per-octave above the range. The
weighting curve, as it is called, is shown
in Fig . I . An associated test record, hav­
ing a reference level of 1.4 ern-pe r-sec
peak recorded velocity in lateral modula­
tion at 100 Hz also contains a "s ilent
groove" following the reference signal.
The rumble, or signal-to-noise ratio, is
expressed as the difference between the
reading obtained on a standard VU meter
when the modu lated groove is playing and
the reading observed during playing of
the silent groove.

Two additional rumble measurement

LAST MONTH I DISCUSSED SOME OF THE

desig n considerations involved in insuring
optimum per formance of the pickup
arm/cartridge com bination. That discus ­
sion was based upon information supplied
by T horens, the Swiss turntable manufac­
turer. Now, I would like to exami ne some
of the design elements involved in the
turntable drive and suspension systems of
a record player, again based upon infor­
mation that I obtai ned duri ng my rece nt
visit to the Th orens engineering and pro­
duction faci lities.

In evaluating turntable performance,
most aud iophi les look to th ree pub lished
specifications: rum ble, wow-and-flutter,
and speed accuracy. Indeed, under idea l
laboratory conditions, these 'are the only
three specifications that would ordinarily
have to be considered. But most of us do
not play records under ideal laboratory
conditions and, what's worse, the records
we play are anything but perfect, espe­
cially in recen t years. Certainly, suscepti­
bility to acoustic feedback is a fourth
quality of any turntable system that the
prospect ive purchaser should consider.
We will exam ine the importance of a
turntable's suspension system presently,
but for the moment, let' s discuss turnta­
ble rumble.

It is not uncommon to run across two
turntables, one that boasts of a rumble
figure in excess of 70 dB, while another
claims a much more modest 50 dB or
even less. Listening to records on both
turntables may show that the turntable
having the lesser rumble figure may actu­
a lly produce less noise than the one hav­
ing the higher figure.

The National Association of Broad ­
casters (NAB) formulated a method of
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FIG. 3 -FOUR POPULAR RUMBLE WEIGHTING 
CURVES. Text explains their uses and why they 
differ. 
ally and readings arc made on an RMS 
responding mctcr. This new rcfcrence 
frequency at reference level results in a 

fundmental difference of readings (com- 
pared with the 3I5 -Hz reference level 
used in DIN) of 7 dB, even before you 
take into account the difference in the 
weighting curves. 

Finally, there is the ARIA. (Audible 
Relative Loudness Level) used by some 
laboratories and publications. This one 
starts out using the basic NAB proce- 
dure, but adds a filter that corresponds to 
the standard "A" weighting network used 
in sound -level meters and in making I11F 
signal -to -noise measurements for amplifi- 
ers, tuners, etc. The four most popular 
weighting curves have been superimposed 
in Fig. 3 to give readers some idea how 
widely rumble measurement may vary, 
from system to system. both because of 
differences in reference levels against 
which the residual noise is measured and 
because of the differences in the weighing 
curves themselves. Clearly, there is no 
way to meaningfully compare an NAB 
rumble figure with a DIN "B" specifìca- 

f -60MM -el 
FIG. 4- NEW RUMBLE TEST ADAPTOR, by 
Thorens, consists of a spindle and a swiveled 
platform to support the pickup cartridge of the 
turntable system under test. 

Lion, or a DIN "A" result against an 
RRI.L result. The important point here is 
that when you compare rumble figures of 
competing products you make sure that 
both figures were arrived at using the 
same test procedure. The IHF (Institute 
of High Fidelity) is now trying to arrive 
at a standard to be used by the high- fidel- 
ity industry, but until that standard is 

adopted and used, it's up to the consumer 
to beware of specsmanship. Needless to 
say, most turntable manufacturers in re- 
cent years tend to favor the DIN "B" 
method simply because it yields higher 
dB numbers. Unfortunately, infrasonic 
rumble components, though inaudible as 

such (and therefore not included in the 
DIN "B" method) can have a serious 

effect on sound reproduction. This is 

especially true with the new DC amplifi- 
ers that amplify signals down to "0 Hz ". 
Severe rumble components in the 6 -Hz to 
I2 -Hz region, as we pointed out last 
month. can aggravate pickup -arm reso- 
nancc problems. Also. large woofer cone 
cxcrusions at subsonic frequencies, 
though in themselves inaudible, can push 
the speaker cone out of its linear operat- 
ing region, thereby introducing IM dis- 
tortion at audible frequencies. 

New Rumble Measurement 
Instrument 

Rumble measurements are further 
complicated by the fact that rumble is 

also contained in the test records them- 
selves, besides being generated by turnta- 
ble drive mechanisms. Engineers at Thor- 
ens discovered that the average rumble of 
many of the rumble test records popular- 
ly used was approximately the same as 

that of many high quality turntable sys- 
tems. The record may therefore contrib- 
ute as much to the rumble measurement 
as the turntable itself. For this reason, 
Thorens developed a new device (Fig. 4) 
to replace the test record for rumble mea- 
surements. Figure 5 shows the Thorens 
Rumble Test Adaptor being used to 
check a Thorens TD -I26 Mk Ill turnta- 

' 1, 

Adaptor just described, we tried to ana- 
lyze the rumble content of a typical high - 
quality turntable that uses a synchronous 
1800 -RPM motor and belt drive. Even 
using a low- noise, hum -free (we thought) 
setup in the tests we were plagued by 
hum and some noise pickup which threat- 
ened to mask the results. To differentiate 
between electrically generated hum and 
noise and low -frequency rumble content, 
we therefore made two plots on the ana- 
lyzer. The first. shown in Fig. 6 -a is a 
linear sweep from 0 Hz to 200 Hz (20 Hz 
per linear horizontal division on the scope 
face) taken with the arm at rest. but with 
the turntable rotating (motor on). The 
peak at the extreme left of the display is 

the "zero beat" of the analyzer and may 
be ignored. Approximately three divi- 
sions to the right is the expected peak at 
60 Hz (line frequency) and to the right we 
sec a second major peak at 180 Hz (third 
harmonic of the line frequency). A much 

a 

k. 
FIG. 5-ILLUSTRATION shows the Thorons 
rumble test adaptor in actual use. A special test 
record is used. 

blc. The device consists essentially of two 
elements: a spindle and a swiveled frame, 
upon which the stylus of the pickup car- 
tridge is placed. The spindle, which is rig- 
idly connected to the turntable shaft. is 

carefully polished and plated, first with 
copper and then with nickel. The bearing 
contact is equipped with high -polymer 
parts. The two elements of the Rumble 
Test Adaptor are rigidly connected, al- 
lowing any vibration or noise to be trans- 
mitted to the pickup cartridge for subsc- 
qucnt measurement. The test record seen 
in Fig. 5 is now used only to establish a 

reference level against which to measure 
the rumble value. The construction of the 
bearing of this device enables vibrations 
in both vertical and lateral directions of 
each sterco channel to be detected. 

Whether rumble is measured this way 
or with a test record, a great deal of infor- 
mation can be gained with the aid of a 

spectrum analyzer, since it is important 
to know the content (frequencies) of the 
rumble as well is its overall single -num- 
ber value. Using the Rumble Test 

h 
FIG. 6- SPECTRUM ANALYZER RECORDS. The 
trace at a was made with pickup arm at rest 
while turntable was rotating. Trace al b was 
made with pickup resting on platform of the 
test adaptor. 

lower amplitude peak is also detectable 
at 120 Hz (second harmonic of 60 Hz). 

Compare these results with those ob- 
tained when the stylus was positioned on 
the frame of the Thorens Rumble Test 
Adaptor while the turntable revolved, as 

shown in Fig. 6 -b. The first thing we 
notice is a brand new peak at 30 Hz which 
is actually taller than the "hum" peak at 
60. If you divide the rotation of the motor 
(1800 RPM) by 60 seconds. sure enough 
you come up with 30 Hz. In other words, 
a severe rumble component is being con- 
tributed by the motor on a once-per-revo- 
lution basis. Even more interesting are 
additional spikes observed at the extreme 
left of the display, in the region below 20 
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lower amp litude peak is also de tectable
at 120 Hz (second harmonic of 60 Hz).

Compare these results with those ob­
tained when the sty lus was position ed on
the frame of the Th orens Rumble Test
Adap tor while the turn table revolved, as
shown in Fig. 6-b. Th e first thing we
notice is a brand new peak at 30 Hz which
is actually taller tha n the " hum" peak at
60. If you divide the rotation of the motor
(1800 RP M) by 60 seconds, sure enough
you come up with 30 Hz. In oth er words,
a severe rumble component is being con­
tributed by the motor on a once-per-revo­
lution basis. Even more interesting are
add itional spikes observed at the extreme
left of th e display, in the region below 20

b
FIG. 6-SPECTRUM ANALYZER RECORDS. The
trace at a was made with pickup arm at rest
while turntable was rotating. Trace at b was
made with pickup rest ing on platform of the
test adaptor.

Adap tor ju st descri bed, we tried to ana­
lyze the rumble content of a typical high­
quality turntable tha t uses a synchronous
1800- RP M motor and belt drive. Even
using a low-noise, hum -free (we tho ught)
set up in the test s we were plagued by
hum and some noise pickup which threa t­
ened to mask the result s. To differe ntiate
between electrically generated hum and
noise and low-frequency rumble content,
we therefore made two plots on the ana­
lyzer. Th e first, shown in Fig. 6-a is a
linear sweep from 0 Hz to 200 Hz (20 Hz
per linear horizontal division on the scope
face) taken with the arm at rest , but with
the turntable rotat ing (motor on). The
peak at the extre me left of the displa y is
the "zero beat" of the analyzer and may
be ignored. Approx imately three divi­
sions to the right is the expected peak at
60 Hz (line frequency) and to the right we
see a second major peak at 180 Hz (third
harmonic of the line frequency) . A much

ble. The device consists essent ially of two
elem ents : a spindle and a swiveled frame ,
upon which the stylus of the pickup car­
tridge is placed. Th e spindle, which is rig­
idly connected to the turntable shaft, is
carefully' polished and plat ed, first with
copper and then with nickel. Th e bear ing
contact is equipped with high-p olymer
parts. The two elements of the Rumble
Test Adapto r are rigidly connected, al­
lowing any vibrat ion or noise to be trans­
mitted to the picku p cart ridge for subse­
quent measurement. Th e tes t record seen
in Fig. 5 is now used only to establish a
reference level against which to measure
the rumble value. Th e construction of the
bearing of this device enables vibra tions
in both vert ical and lat eral dire ct ions of
each stereo chann el to be detected.

Whether rumble is measur ed thi s way
or with a test record, a great deal of infor­
mation can be gained with the aid of a
spect ru m anal yzer, since it is important
to know the content (frequencies) of the
rumble as well is its overall single-num­
ber value. Usin g the Rumble Test

FIG. 5-ILLUSTRATION shows the Thorens
rumble test adaptor in actual use. A special test
record is used.

New Rumble Measurement
Instrument

Rumble measurem ents are further
complicated by the fact that rumble is
also cont ained in the test records them­
selves, besides being generat ed by turnta­
ble drive mechanisms. Engineers at Thor­
ens discovered that the average rumble of
many of the rumble test records popular­
ly used was approximat ely the same as
that of many high quality turntabl e sys­
tems. The record may therefor e contrib­
ute as much to the rumble measureme nt
as the turnta ble itself. For thi s reason,
Th orens developed a new device (F ig. 4)
to replace the test record for rumble mea­
surements. Figu re 5 shows the Thorens
Rumble Test Adaptor being used to
check a Thorens T D-126 Mk III turnta-

effect on sound reproducti on. Thi s is
especially true with the new DC amplifi­
ers that amplify signals down to "0 Hz".
Severe rumble compon ent s in the 6-Hz to
12-Hz region, as we pointed out last
month, can aggravat e pickup-arm reso­
nance problems. Also, large woofer cone
excrus ions at subso nic frequ en ci es,
though in themselves inaudible, can push
the speake r cone out of its linear operat­
ing region, thereby introd ucing 1M dis­
tort ion at audible freq uencies.
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FIG. 4-NEW RUMBLE TEST ADAPTOR, by
Thorens, consists of a spindle and a swiveled
platform to support the pickup cartridge of the
turntable system under test.

+1

tion , or a DIN " A" result against an
RRLL result. The important point here is
that when you compare rumble figures of
competing products you make sure th at
both figures were arri ved at using the
same test procedu re . The IHF (In stitute
of High Fidelit y) is now tr ying to ar rive
at a standard to be used by the high-fidel­
ity industry, but until that standard is
adopted and used, it's up to the consum er
to beware of specsmanship. Needless to
say, most turntable manufacturers in re­
cent years tend to favor the DIN "B"
method simply because it yields higher
dB numbers . Unfortunately, infrasonic
rumble components, though inaudible as
such (and therefore not included in the
DIN "8" method) can have a serious
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FIG. 3-FOUR POPULAR RUMBLE WEIGHTING
CURVES. Text explains their uses and why they
d iffer.

ally and reading s are made on an RMS
responding meter. This new refer ence
frequen cy at reference level result s in a
fundmental difference of readings (com­
pared with the 315-Hz reference level
used in DIN) of 7 dB, even befor e you
take into account the difference in the
weighting curves.

Fina lly, there is the ARLL (Audible
Relative Loudn ess Level) used by some
laboratories and publicat ions. Thi s one
starts out using the basic NAB proce­
dure, but adds a filter that corresponds to
the sta ndard " A" weighting net work used
in sound-level meters and in making IH F
signal-to-noise measurements for amplifi­
ers, tun ers, etc . The four most popular
weighting curves have been superimposed
in Fig . 3 to give readers some idea how
widely rumble measurement may vary,
from system to system, both because of
differences in reference levels against
which the residu al noise is measured and
because of the differences in the weighing
curves themselves. Clearly , there is no
way to meaningfully compare an NAB
rumble figure with a DIN "B " specifica-
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TABLE 1 

Turntable Test Record Rumble Adaptor 

Average direct -drive model 
High- quality direct drive with quartz 

speed control 
Thorens TO 126 Mk III 

-46 dB 

- 48 dB 
- 50 dB 

-60 dB 

-51 dB 
- 72 dB 

Hz. These spikes, too, arc greater *n 

amplitude than the electrically generated 
hum noise observed earlier and one or 
more of them may well lie in the exact 
frequency region of pickup- arm /car- 
tridge resonance. Clearly. a single meter 
measurement of rumble. by whatever 
standard, could not disclose this much 
information about the nature of the noise 
itself. 

Thorcns maintains that their new 
Rumble Test Adaptor can provide help in 
explaining the audible differences be- 
tween various turntables which, using test 
records to establish rumble figures. come 
up with rumble figures which at first 
glance are not significantly different. As 
proof of this, they offer a summary of 
measurements made the "old" (test re- 
cord) way and using their Rumble Test 
Adaptor. The summary is shown in Table 
I and note that, in all cases, the more 
severe DIN "A" (unweighted) measure- 
ments were used. 

Improving Turntable Suspensions 
The fourth factor which determines 

the quality and performance of a turnta- 
ble system is its suspension system. Un- 
fortunately, few manufacturers of turn- 
tables are able to say much about their 

SPRING CONTACT POINT 

CEN 

efforts in this direction, largely because 
the quality of a suspension system does 
not lend itself to a measurement. Acous- 
tic feedback, whether it be a continuously 
howling sound when volume is turned up 
too loud. or partial feedback which falls 
short of that extreme but nevertheless 
causes coloration of reproduced sound. is 

a problem known to all- too -many audio 
buffs. Acoustic feedback may be air- 
borne (sound waves from the speaker 
vibrate against the turntable's structure 
and are picked up by the stylus riding in a 

record groove) or it may result from 
vibration carried through the floor. the 
surface upon which the turntable is 

mounted. etc. 
The classical floating suspension sys- 

tem, shown in Fig. 7. does offer a number 
of advantages such as high insensitivity to 
solid -borne vibrations above 20 Hz and 
great immunity to mechanical and acous- 
tic feedback. However, there are also dis- 
advantages. It is sensitive to ultra -low fre- 
quncy disturbances, such as those trans- 
mitted to the turntable from the move- 
ment of people on a wood floor or from 
external jolts. Studies have shown that 
when this conventional suspension system 
is used, choosing a low resonant frequen- 
cy for the system is not sufficient for 

TER OF GRAVITY 

SUSPENSION SPRINGS 

FIG. 7- TYPICAL TURNTABLE SUSPENSION SYSTEM as it appears when at rest. 

CENTER OF GRAVITY 

SPRING CONTACT POINT 

SUSPENSION SPRINGS 

FIG. 8- HORIZONTAL DEFLECTION of the typi- 
cal turntable mounting board causes complex 

HORIZONTAL SPRING BEARING FACE 

BALLSEGMENT 

rotational and vertical movements. 

CENTER OF GRAVITY 

VERTICAL SPRING 

68 FIG. 9 -BASIC DRAWING of the Thorens Ortho- 

VERTICAL GUIDE 

Inertial turntable suspension system. 

BALISEGMENT 

CROWN SPRING 

DAMPING DISC 

FIG. 10- CROSS- SECTION view of the ball -sag- 
ment mounting arrangement used by Thorens. 

achieving optimum behavior. Difficulties 
arise when so-called "mode conversion" 
effects take place. For example. a simple 
horizontal excitation may produce an in- 
tricate combination of translational and 
rotational displacements. Figure 8 illus- 
trates such an effect in a conventional 
suspension system. 

According to Thorens, their newly de- 
veloped Ortho-Inertial suspension system 
eliminates many of these problems. The 
suspension system is illustrated in simpli- 
fied form in Fig. 9. The chassis of the 
turntable is supported by ball -segment 
bearings and by separate spring elements 
for horizontal and vertical displacments. 
The bearing faces on the chassis are in the 
same plane as the center of gravity and 
each ball segment bearing is supported at 
its midpoint by a spring possessing free- 
dom only in the vertical direction. A 
detailed cross -sectional view is shown in 
Fig. 10. 

If this system is set into motion by a 

horizontal excitation, the chassis rolls 
over the ball segments. Since the center 
of gravity and the bearing faces lie in the 
same plane. no rotational motion occurs. 
Furthermore, since the height of the 
chassis does not change when it rolls over 
the ball segments. the vertical springs 
retain their fixed length and vertical dis- 
placmcnt does not take place. The ball - 
segment bearings are fabricated of rubber 
and afford isolation and damping of dis- 
turbance frequencies within the audio 
range. This reduces the turntable's sensi- 
tivity to acoustic feedback as well. 

It has been repeated in print many 
times that all a turntable has to do is 
rotate at a constant speed and so so quiet- 
ly. As you can see from this and last 
month's discussion of pickup arm design, 
that is more easily said than done. R -E 

TABLE 1

Turntable Test Record Rumble Adaptor

Average di rec t-drive model -46 dB - 60 dB
High-quality di rect drive with quartz

speed co nt rol -48 dB -51dB
Thor ens TD 126 Mk III - 50 dB - 72 dB

BALL SEGMENT

CR OWN SPRIN G

achieving opt imum behavior. Difficulti es
arise when so-called " mode conversion"
effects take place. For example, a simple
hor izont al excitation may produ ce an in­
tri cate com bination of translational and
rotational displacement s. Figure 8 illus­
trat es such an effect in a conventi onal
suspension system.

According to Th orens, their newly de­
veloped Ortho-Inertial suspension system
eliminat es many of these problems. Th e
suspe nsion syste m is illustra ted in simpli­
fied form in Fig. 9. The chassis of the
turntable is supported by ball-segment
beari ngs and by separate spring elements
for horizontal and vertic al displacments.
The bearing faces on the chassis are in the
same plane as the center of gravity and
each ball segm ent bearing is supported at
its midpoint by a spring possessing free­
dom only in the vertical dir ection. A
detailed cross-sectional view is shown in
Fig.IO.

If this system is set into mot ion by a
horizont al excitation, the chassis rolls
over the ball segments. Since the cent er
of gravit y and the bearing faces lie in the
same plane , no rotat ional motion occurs.
Furthermore, since the height of the
chassis does not change when it rolls over
the ball segm ents, the vert ical springs
ret ain their fixed length and vertical dis­
placm ent does not take place. Th e ball­
segment bearing s arc fabricated of rubber
and afford isolation and dampin g of dis­
turbance frequencies with in the audio
range. This reduc es the turntable's sensi­
tivity to acoust ic feedback as well.

It has been repeated in print many
time s that all a turntable has to do is
rota te at a const ant speed and so so qui et­
ly. As you can see from th is and last
month's discussion of pickup arm design,
that is more easily said than done.' R-E

OAMPING OISC
FIG. 10-CROSS-SECTION view of the bali-seg ­
ment mounting arrangement used by Thorens.
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Inertial turntable suspension system.

rotational and vertical movemen ts .
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efforts in thi s dire ction, largel y because '
the quality of a suspension system does
not lend itself to a measurement. Acou s­
tic feedback, whet her it be a cont inuously
howling sound when volume is turned up
too loud, or par tial feedb ack which falls
sho rt of that extreme but nevertheless
causes coloration of reproduced sound, is
a problem known to all-too-many audio
buffs. Acoustic feedback may be air­
born e (sound waves from the speaker
vibrate again st the turntable's structure
and are picked up by the sty lus ridin g in a
record groove) or it may result from
vibration carri ed through the floor, the
surface upon which the turntabl e is
mounted, etc.

Th e classical float ing suspension sys­
tem, shown in Fig. 7, does offer a number
of advantages such as high insensitivity to
solid-borne vibrations above 20 Hz and
grea t immunity to mechanical and acous­
tic feedb ack . However, there are also dis­
advantages. It is sensitive to ultra- low fre­
quncy disturbances, such as those trans-

Improving Turntable Suspensions mitted to the turntable from the move-
The fourth factor which determines ment of people on a wood floor or from

the quality and performance of a turnta- externa l jolts. Studies have shown that
ble system is its suspension system. Un- when thi s conventi onal suspension system
for tunate ly, few manu facturers of turn- is used, choosing a low resonant frequen-
table s are able to say much about their cy for the syste m is not sufficient for

CENTER OFGRAVITY

H z. These spikes, too, are greater in
amplitude than the electrically generated
hum noise observed ear lier and one or
more of them may well lie in the exact
frequency region of pick up-arm/car­
tr idge resonance. Clearly, a single meter
measurement of rumble, by whatever
sta nda rd, could not disclose th is much
inform ation about the nature of the noise
itself.

Thorens maint ains that th eir new
Rumble Test Adaptor can prov ide help in
explaining the audible differen ces be­
tween vari ous turntabl es which, using test
records to establish rumble figures, come
up with rumble figures which at first
glance are not significantly different. As
proof of th is, they offer a sum mary of
measurement s made the "old" (test re­
cord ) way and using their Ru mble Test
Adaptor. Th e summary is shown in Table
I and note that, in all cases, _the more
severe DIN " A" (unweighted) measure­
ment s were used .

FIG. 8-HORIZONTAL DEFLECTION of the typi­
cal turntable mounting board causes complex
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FIG. 7-TYPICAL TURNTABLE SUSPENSION SYSTEM as it appears when at rest.
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CIRCLE 107 ON FREE INFORMATION CARD 

WHEN MONEY IS NO OBJECT IT IS FAIRLY EASY 

to find a stereo cassette deck that can deliver 
recorded results that are almost indistinguish- 
able from the original program source. But 
what happens if you are on a limited budget 
and want to purchase a low -cost cassette deck 
that provides good basic performance for un- 
der S200? Technics (Panasonic Company, I 

Panasonic Way, Secaucus, NJ 07094) appears 
to have provided the answer with the low -cost 

model RS -M7 stereo cassette deck. 
This front -loading unit. shown in Fig. I. is 

one of the lowest- priced decks we have tested 
that include Dolby circuitry. The gold -colored 
aluminum front panel contains a POWER on /off 
pushbutton switch and a stereo headphone jack 
on the left. A swing -down cassette compart- 
ment door permits the easy insertion and ori- 
entation of tape cassettes. Just below the cas- 

sette door are seven mechanically operated 
piano-key -type transport controls, including 
pause. record, play, rewind, fast forward, stop 
and eject. The PLAY and STOP pushbuttons arc 
somewhat larger than the other controls, for 
quick visual identification. and in order to acti- 
vate the record mode. both the RECORD and 

PLAY pushbuttons must be depressed simulta- 
neously. 

A three -digit tape counter is located at cen- 
ter -panel together with a reset pushbutton, and 
just below the counter are three toggle switch- 
es. The first switch turns the Dolby circuitry 
on or off. The middle switch selects line or 
microphone inputs. while the third switch with 
three positions selects proper equalization and 

bias levels for normal (ferric- oxide), ferri- 
chrome and chromium -dioxide or high -bias 
ferric- cobalt tapes. 

Record -level controls for each channel are 

concentrically mounted below a pair of record - 
level meters that are calibrated from -20 dB 
to +5 dB. Dolby level is indicated as +3 dB 
on the scales, and since this level is standard- 
ized at 200 nWb -per- meter, this places Tech- 
nics' arbitrary "0 -dB record level" at approxi- 
mately 142 nWb -per- meter. 

Between the record -level meters is an LED 

Technics Model RS-M7 

Cassette Deck 

indicator light that glows red when the tape 

deck is in the record mode. while at the lower 

right of the panel are a pair of microphone 
input jacks. The rear panel contains a pair of 
line input and line output jacks. 

The model RS -M7 uses 12 transistors in 

addition to the four IC's. A single tape head is 

used for record and playback. and a double -gap 

ferrite head is provided for tape erasure. 

Lab measurements 
For our laboratory measurements, we used 

Maxell UD -XLI tape as our ferric -oxide tape 

sample, Sony Duad tape for FeCr tape and 

TDK -type SA tape for measurements using 
the Cr01 tape setting. Results of these lab 

measurements are shown in Table 1. 

Frequency response when Mazell tape was 

used is shown in Fig. 2 for a record- playback 
level of -20 dB relative to the arbitrary 0 -dB 
point on the level meters. While the manufac- 
turer deserves a mild rebuke for not publishing 
tolerance figures ( ±dB's) in their frequency - 
response specifications. we found that the fre- 
quency response between the - 3 -dB rolloff 
points, was nearly as good as the Technics 
claims that omit tolerance values. 

Both the ferri- chrome tape sample and the 

cobalt- ferric high -bias tape sample performed 
a bit better in record /play response, with the 

3 -dB rolloff point occurring at 14 kHz for each 

tape sample. as shown in Figs. 3 and 4. 

Using our standard test tape TDK No. AC- 
337. which contains spot frequency signals 
from 40 Hz to 12.5 kHz, we measured play- 
back -only response. The results arc shown in 
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MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Frequency Response: standard tape, 30 Hz to 14 kHz; Cr0; /FeCr tape, 30 Hz to 15 

kHz. Wow and flutter: 0.08% WRMS. Signal -to -Noise Ratio: with Cr02 tape or equal, 
56 dB (below maximum record level) without Dolby; 66 dB (above 5 kHz) with Dolby. 
Fast Forward or Rewind Time (C-60 Cassette): 86 seconds. Bias Frequency: 80 kHz. 

Input Sensitivity: line, 60 mV; microphone, 0.25 mV. Microphone Impedence: 400 to 
10.000 ohms. Output Level: 0.42 volt. Headphone Output Level: 65 mV (8 -ohm imped- 
ance). Power Requirements: 120 volts, 50 to 60 Hz, 19 watts. Dimensions: 16'. W 

5% H X 9' /.Inches D. Weight: 10 lbs. Suggested Retail Price: $175. 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

RADIO- ELECTRONICS AUDIO LAB 

E. .. 
OUNI) RATES 
TECHNICS RS -M7 
CASSETTE DECK 

VERY GOOD 
Coprr.M ornera wc.uons Inc . 1971 

Fig. 5 and were flat within ± I dB over the 
40 -Hz to 12.5 -kHz range. 

While the maximum recording level for 3% 
total harmonic distortion seems to be incredi- 
bly high (+ II dB for standard tape, +8 dB 
for cobalt - ferric tape). you must remember 
that these levels arc referenced to 0 dB on the 
tape deck's own meters and the recording level 
that Technics chose for the 0 -dB mark is lower 
than on many other tape decks. Even if you 
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subtract 3 dB from the measurements and 
assume a standard 0 -dB level of 200 nWb -per- 
meter, the tape deck's headroom is very good. 
at least when used with these high -quality 
tapes. 

CIRCLE 107 ON FREE INFORMATION CARD

Technics Model RS·M7
Cassette Deck

LEN FELDMAN
CONTR IBUTING HI-F I EDITOR

MANUFACTURER'S PUBLIS HED SPECIFICATIONS:

Frequency Response: stan dard tape, 30 Hz to 14 kHz; Cr02/FeCr tape, 30 Hz to 15
kHz. Wow and flutter: 0.08% WRMS . Signa l-to-Noise Ratio: with Cr02tape or equal,
56 dB (below maximum record level) without Dolby; 66 dB (above 5 kHz) wit h Dolb y.
Fast Forward or Rewind Time (C-60 Cassette): 86 second s. Bias Frequency: 80 kHz.
Input SensitiVity: line , 60 mV ; microphone, 0.25 mV. Microphone Impedence: 400 to
10,000 ohms. Outpu t Level: 0.42 volt. Headphone Output Level: 65 mV (8-ohm imp ed­
ance) . Power Requirements: 120 volts, 50 to 60 Hz, 19 watts. Dimensions: 16'/, W X
5% H X 9 7/ , inches D. Weight: 10 Ibs. Suggested Retail Price: $ 175.
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subtract 3 dB from the measurements and
assume a standard a-dB level of 200 nWb-per­
meter , the tape deck's headroom is very good,
at least when used with these high-quality
tapes.

TECHN ICS RS-M7
CASSETTE DECK

Fig. 5 and were flat within ± I dB over the
40-Hz to 12.5-kH z range.

While the maximum recording level for 3%
total harmonic distortion seems to be incredi ­
bly high (+ I I dB for standard tape, +8 dB
for cobalt-ferri c tape) , you must remember
that these levels are referenced to a dB on the
tape deck's own meters and the recording level
that Technics chose for the a-dB mark is lower
than on many other tape decks. Even if you
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Lab measurements
For our laborator y measurements, we used

Maxell UD·X LI tape as our ferric-oxide tape
sample, Sony Duad tape for FeCr tape and
TD K-t ype SA tape for measurements using
the CrOz tape sett ing. Results of these lab
measur ement s are shown in Table I .

Frequency response when Maxell tape was
used is shown in Fig. 2 for a record-playback
level of - 20 dB relative to the arbitrary a-dB
point on the level meters. While the manufac­
turer deserves a mild rebuke for not publishing
tolerance figure s ( ± dB's) in their frequen cy­
response specifications, we found that the fre­
quenc y response between the - 3·dB rolloff
points, was nearl y as good as the Technics
claims that omit tolerance values.

Both the ferr i-chrome tape sample and the
cobalt- ferric high-bi as tape sample performed
a bit bett er in record /play response, with the
3-dB rolloff point occurring at 14 kHz for each
tape sample, as shown in Figs. 3 and 4.

Using our standard test tape TD K No. AC­
337, which contains spot frequency signals
from 40 Hz to 12.5 kHz, we measured play­
back-only response. Th e result s are shown in

indicato r light that glows red when the tape
deck is in the record mode, while at the lower
right of the panel are a pair of microph one
input jacks. The rear panel contains a pair of
line input and line output jacks.

The model RS-M7 uses 12 trans istors in
addition to the four IC's. A single tape head is
used for record and playback, and a double-gap
ferr ite head is provided for tape erasure .

WHE N MONEY IS NO OBJECT IT IS FAIRLY EASY

to find a stereo cassette deck that can deliver
recorded results that a re almost indistinguish­
able from the original program source. But
what happen s if you are on a limited budget
and want to purchas e a low-cost cassette deck
that provides good basic perform ance for un­
der $200? Technics (Panasonic Company, I
Panasonic Way, Seca ucus, NJ 07094) appears
to have provided the answer with the low-cost
model RS-M7 stereo cassett e deck.

Thi s front-loading unit , shown in Fig. I, is
one of the lowest-pr iced decks we have tested
that includ e Dolby circ uitry. The gold-colored
aluminum front panel contains a POW ER on/off
pushbutton switch and a stereo headphon e jack
on the left. A swing-down cassette compart­
ment door permi ts the easy insert ion and ori­
entation of tape cassettes. Just below the cas­
sette door are seven mechanically operated
piano-key-type t ransport control s, including
pause, record , play, rewind, fast forward, stop
and eject. The PLAY and STOP pushbuttons are
somewhat larger than th e other control s, for
quick visual identificati on, and in order to acti­
vate the record mode, both the RECOR D and
PLAY pushbuttons must be depressed simulta­
neously .

A three-digit tape counter is located at cen­
ter-panel together with a reset pushb utton , and
just below the counter are three toggle switch­
es. Th e first switch turns the Dolby circuitry
on or off. Th e middl e switch selects line or
microphone inputs, while the thi rd switch with
three positions selects prop er equalization and
bias levels for normal (ferr ic-oxide) , ferri­
chrome and chromium-dioxide or high-bias
ferric-cobalt tapes.

Record -level cont rols for each channel are
concentrically mounted below a pair of record­
level meters that are calib rated from - 20 dB
to +5 dB. Dolby level is indicated as +3 dB
on the scales, and since thi s level is standard­
ized at 200 nWb-per-meter, thi s places Tech­
nics' arbitrary "O-dB recor d level" at approxi­
mately 142 nWb-p er-meter.

Between the record -level meters is an LED

69

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


70 

We subjected the RS -M7 to a two-tone IM 
distortion test, using a pair of 9 -kllz and I0- 
kHz tones at a 0 -dB peak recording level. For 
comparison Fig. 6 shows the components of 
the signal source. The spectrum analyzer was 

swept linearly rather than logarithmically, and 
the sweep is 2 kHz- per -horizontal division. 
The 9 -kHz and 10 -kHz tones arc centered in 
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the display. Disregard the small peaks on the 
right. 

Figure 7 shows the playback signals record- 
ed on the tape sample at 0 -dB record levels. 
Note that in addition to the noise floor. two or 
more distinct I M signals arc now visible -one 

at 8 kHz, the other at I I kHz. These signals 
are respectively 31 dB and 33 dB below the test 
tones. To calculate the two-tone IM distortion 
under these conditions, 3 dB must be added to 
the level of either test tone to establish an 

equivalent peak level of the reference signal so 

that the two distortion values are, in effect, 34 

dB and 36 dB below the reference level. Sum- 
ming these two distortion values results in a 

net distortion level that is 32.24 dB below the 

reference level, corresponding to an I M distor- 
tion level of 2.44%. 

Summary 
Our overall product evaluation is shown in 

Table 2, together with summary comments. 
The model RS -M7 cassette deck performed 
extremely well for its low price. Our R.E:.A.I.. 
sound rating of very good must be considered 
in the light of that price, and it reflects the fact 
that as recently as two years ago cassette decks 
at this quality level might easily have cost 

between S250 and $300. R -E 

TABLE 1 

Manufacturer. Technics by Panasonic 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

CASSETTE TAPE DECK 

FREQUENCY RESPONSE MEASUREMENTS 
Frequency response, standard tape (Hz -kHz t dB) 
Frequency response. Crol tape (Hz -kHz r dB) 
Frequency response. other (see text) (Hz -kHz 1 dB) 

DISTORTION MEASUREMENTS (RECORD /PLAY) 
Harmonic distortion at 3 VU (1 kHz)( %) 
Harmonic distortion at 0 VU II kHz)( %) 
Harmonic distortion at 3 VU (1 kHz)( %) 
Level for 3-. THD (dB) 

SIGNAL -TO -NOISE RATIO MEASUREMENTS 
Standard tape. "Dolby" off (dB) 
Standard tape. "Dolby' on (dB) 
Hi -bias tape. Dolby off (dB) 
Hi -bias tape. Dolby on (dB) 

MECHANICAL PERFORMANCE MEASUREMENTS 
Wow and flutter 1/.. WRMS) 
Fast wind and rewind time, C -60 tape seconds) 

COMPONENT MATCHING CHARACTERISTICS 
Microphone input sensitivity (mV) 
Line input sensitivity (mV) 
Line output level (mV) 
Phone output level (mV) 
Bias frequency (kHz) 

TRANSPORT MECHANISM EVALUATION 
Action of transport controls 
Absence of mechanical noise 
Tape head accessibility 
Construction and internal layout 
Evaluation of extra features. if any 

CONTROL EVALUATION 
Level indicatorls) 
Level control action 
Adequacy of controls 
Evaluation of extra controls 

OVERALL TAPE DECK PERFORMANCE RATING 

MEASUREMENTS 
R -E 

Measurements 
30 -13, 3 

40 -14. 3 

35 -14, 3 

See Figs. 2. 3, 4 

Std /High Bras 
1.0/1.0 
1.0/1.0 
1.0/1.1 

+ 11/ I 8 

59 
68 
61 
69 

Model RS -M7 

R -E 

Evaluation 
Good 

Very good 
Good 

Excellent 
Excellent 
Excellent 
Excellent 

Very good 
Very good 
Very good 
Very good 

0.04 Excellent 
90 Fair 

0.25 
50 

350 
54 (8 ohms) 

80 

Good 
Very good 
Very good 

Good 
Good 

Good 
Good 
Good 
Good 

Very good 

TABLE 2 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Technics by Panasonic 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

5175 
Low 
Excellent 
Very good 
Very good 
Good 

Model: RS -M7 

Comments. In evaluating a stereo cassette deck such as the Technics model RS -M7 one must. 
above all, keep in mind its low price Just a year or two ago. a cassette deck with a 

suggested retail price of $175 equipped with Dolby noise reduction and the more - 
than- adequate level of performance obtained from this unit would have been consid- 
ered a near miracle Of course. this unit lacks some of the sophisticated features found 
on costlier decks. but the features it does have make you quickly realize that all the 
basics are there. For a mechanically operated transport system. the mechanism oper- 
ates smoothly and quietly It has the important auto -stop feature when end of tape is 
reached, so that idler wheel -to- capstan pressure is released when you are not thereto 
turn off the machine. While there are no user -accessible adjustments for Dolby cali- 
bration. our test unit has been almost perfectly factory -adjusted for proper Dolby 
noise -reduction tracking, and the noise -reduction capability of the built -in Dolby cir- 
cuitry was fully as great as it is on much more expensive tape decks. 

Recordists who consider overall frequency response to be the major specification 
may find this unit's response a bit disappointing, but those who are more knowledge- 
able will realize that in this budget design. Technics has managed an intelligent trade- 
off and balance between frequency response. distortion and signal -to -noise ratios that 
results in as good sounding a tape deck as could possibly be achieved at this price 
level Then. too. when you consider that not many years ago a wow- and -flutter figure 
of 0 1:. WRMS was considered to be quite good even in expensive tape decks, 
Technics' achievement of 0 04.4 in this deck is all the more remarkable 

In sum, the model RS- M7stereo cassette deck offers very good basic tape record- 
ing facilities. and with the money you would save by purchasing It you can afford to 
use the best cassette tapes available. 

5

Excellent
Fair

Very good
Very good
Very good
Very good

Good
Good
Good
Good

Very good

Good
Very good
Very good

Good
Good

Excellent
Excellent
Excellent
Excellent

R-E
Evaluation

Good
Very good

Good

Model : RS-M7

Model: RS-M7

59
68
61
69

0.04
90

0.25
50

350
54 (8 ohms)

80

$175
Low
Excellent
Very good
Very good
Good

Retail pr ice
Price catego ry
Price/performan ce ratio
Styling and appearance
Sound quality
Mechanical performance

RADIO-ELECTRONICS PRODUCT TEST REPORT

CASSETTE TAPE DECK MEASUREMENTS

R-E
Measurements

30-13,3
40-14,3
35- 14,3

See Figs . 2, 3, 4
StdlHigh Bias

1.0/ 1.0
1.0/1 .0
1.0/1.1

+ 11/+8

In evaluat ing a stereo casset te deck such as the Technics model RS-M 7 one must,
above all , keep in mind its low price. Just a year or two ago, a casset1e deck with a
suggested reta il price of $175 equipped wit h Dolb y noise reduction and the more­
than-adequate level of perfor mance obtained from th is unit would have been consid­
ered a near mirac le. Of course, this unit lacks some of the sophisticated featur es found
on cost lier deck s, but the feat ures it does have make you quickly realize that all the
basic s are there. For a mechanically opera ted transport system, the mechanism oper­
ates smo ot hly and quie tiy . It has the important auto -stop feature when end of tape is
reached, so that idler wheel-to-capstan pressure is released when you are not there to
turn off the machine. While there are no user-accessible adj ustments for Dolby cali­
bration , our test unit has been almost perfectly factory-adjusted for proper Dolby
noise- reductio n tracking, and the noise-red uctio n capability of the built-in Dolby cir­
cuitry was fully as grea t as it is on much mor e expensive tape decks.

Recordists who consider overall frequen cy response to be the majo r specificat ion
may find th is unit' s response a bit disappointing; but those who are more knowledqe­
able will realize that in this budget design, Technics has managed an intelligent trade­
off and balance between frequency response, disto rti on and signal-to-noise ratios that
results in as good sounding a tape deck as could possibly be achieved at this price
level. Then, too, when you conside r that not many years ago a wow-and-flut1er figur e
of 0.1% WRMS was co nsidered to be quite good even In expensive tape decks ,
Technics' achievement of 0.04% in th is deck is all the more remarkable .

In sum, the model RS-M7 ste reo cassett e deck offers very good basic tap e record­
ing faciliti es, and with the money you would save by purcha sing it, you can afford to
use the best casset te tapes available.

Comments:

TABLE 2

RADIO-ELECTRON'CS PRODUCT TEST REPORT

OVERALL TAPE DECK PERFORMANCE RATING

TABLE 1

CONTROL EVALUATION
Level indicator(s)
Level control act ion
Adequacy of cont rols
Evaluat ion of extra controls

OVERALL PRODUCT ANALYSIS

Manufacturer: Technics by Panasonic

DISTORTION MEASUREMENTS (RECORD/PLAY)
Harmon ic distor tion at - 3 VU (1 kHz)(%)
Harmonic distortion at 0 VU (1 kHz)(%)
Harmonic distor t ion at + 3 VU (1 kHz) (%)
Level for 3% THD (dB)

SIGNAL-TO-NOISE RATIO MEASUREMENTS
Standard tape, " Dolby" off (dB)
Standard tap e, " Dolby" on (dB)
Hi-bias tape , Dolby off (dB)
HI-bias tape, Dolb y on (dB)

MECHANICAL PERFORMANCE MEASUREMENTS
Wow and nutter (%, WRMS)
Fast wind and rewind t ime, C-60 tape (seconds)

COMPONENT MATCHING CHARACTERISTICS
Microphone input sensitiv ity (mV)
Line input sensitiv ity (mV)
Line output level (mV)
Phone output level (mV)
Bias frequen cy (kHz)

TRANSPORT MECHANISM EVALUATION
Action of t ranspor t contro ls
Absence of mechanical noise
Tape head accessibility
Con struction and interna l layout
Evaluat ion of extra featu res, if any

Manufacturer: Technics by Panasonic

FREQUENCY RESPONSE MEASUREMENTS
Frequency response, stan dard tape (Hz-kH z ± dB)
Frequency response. Cr02 tape (Hz-kHz ± dB)
Frequency response, other (see tex t) (Hz-kHz ± dB)
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Summary
O ur overall pr oduct evaluation is shown in

T abl e 2, toge ther wi th summary com ments.
The model RS-M 7 cassette deck performed
extremely well for its lo w pr ice . Ou r R .E.A.L.
sound rating of ver y good must be conside red
in the li ght of that pri ce, and it re flec ts th e fact
th at as recently as two years ago cassette decks
at this qu ality lev el might easi ly have cost
between $2 50 and $300. R-E

the d isplay . Disregard the small peaks on th e
r ight.

Figu re 7 shows the playback signals record­
ed on th e tape sample at O-dB record levels.
Note th at in add it ion to the noi se fl oor, two or
m or e d ist i nc t 1M signals are now vis ible-one
at 8 k Hz, th e ot her at II k Hz. T hese signals
are respec t ively 3 1 dB and 33 dB below the test
ton es. T o calculate the two-to ne 1M distort io n
under th ese conditio ns, 3 dB must be added to
th e level of eit her test to ne to establish an
equiva lent peak level of t he reference signal so
th at th e two distort ion values are, in effect , 34
dB and 36 dB below th e reference level. Sum­
ming these two di stor t ion val ues resul ts in a
net d istor t ion level that is 32 .24 dB below the
re ference level , cor respo nding to an I M distor­
tion level of 2.44%.

W e subjected th e RS-M7 to a two-t one 1M
di stortion test , using a pai r of 9-kHz and 10­
k Hz ton es at a O-dB peak recording level. For
com par ison Fig. 6 shows th e component s of
th e sig nal source . The spectru m analy zer was
swep t l in early ra ther than logari th m icall y, and
th e sweep is 2 kHz-per-ho r izontal di vi sion .
The 9-k Hz and 10-kH z tones are centered in

(/)
o
Z
o
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I­
o
LU
...J
LU

6
o
-c
c:

70

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


Here's an automatic brightness limiter circuit problem with a 

strange twist. 

THE IDEA FOR THIS MONTHS CLINIC CAME 

from a Magnavox T995 -01 chassis that 
involved a good but incomplete diagnosis. 
and a lot of work; and the story has a pure 
Alfred Hitchcock ending. 

After replacing a bad high -voltage 
tripler. everything was fine. The high - 
voltage was normal, etc. Only one prob- 
1cm: no raster. OIT we went. After some 

tests, we wound up in the Low Level Vid- 
eo module (LLV), which contains the 
video amplifiers and the automatic 
brightness limiter stage. Figure I shows a 

simplified schematic of this module. 
Note that the automatic brightness 

limiter transistor is shown with + I.4 
volts on the collector. It measured about 
+10 volts. This transistor controls the 
maximum brightness automatically by 
sensing the beam current. As the beam 

current increases, the automatic bright- 
ness limiter transistor (Q6) goes farther 
into conduction. Transistor Q6 affects the 
bias on the video amplifier transistor. Q4. 
From the voltages, it was apparent that 
the video amplifier and video driver were 

cut off. The collector voltage on Q5 was 

LOW LEVEL 
VIDEO MODULE 

JACK DARR, SERVICE EDITOR 

zero. (Here's an oddity: on the RGB 
module we did read some video signal. 
Only about 25 volts P -P, instead of the 
normal 100 volts plus. Evidently, this was 

simply leaking through the cutoff transis- 
tor. by capacitance.) 

Transistor Q6 seemed to be leaky. By 
replacing this, we got a raster and a good 
picture. (Now comes the kicker!) Howev- 
er. while the brightness control did work, 
putting the raster out at one end, at the 
other end the raster was far too bright. 
The video was burned out. The video 
amplifier and video driver has apparently 
been cut off, but now we had no automat- 
ic brightness limiter action at all. Re- 

checking, we found that someone had for- 
gotten to solder the collector of the tran- 
sistor Q6; it was open. Fixing this, we 

found that we were back right where we 

started! The collector of Q6 measured 
+10 volts and the video was cut off. Back 
to the drawing board. 

The automatic brightness limiter cir- 
cuit isn't complex, but it is interesting. In 
normal operation. transistor Q6 is cut off. 
At a "typical" beam current, it does noth- 
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ing. Its base is clamped at + 23.5 volts by 
a 1 K resistor to the emitter and the +24 
volt line. A connection from the base goes 
outside the module to dropping resistor 
R 18. See Fig. I. This is in the return 
circuit for the high voltage winding of the 
flyback transformer so that the beam cur- 
rent flows through it, to ground. This 
voltage is mixed with the fixed bias. (Ac- 
cording to Ohm's Law, at the maximum 
beam current of 1500 microamps, this 
should develop about -49.5 volts. A 
median beam current of say 750 MA 

should develop about +25 volts.) 
At maximum drop, this voltage bucks 

the +23.5 volts, and if it goes far enough 
negative, it develops a net negative bias 
on the base of Q6. Since this is a PNP 
transistor, it turns on, and it in turn cuts 
off the video amplifier. As we laid out this 
circuit in a simplified form, we found an 

oddity. Resistor R 18, the dropping resis- 
tor, is actually in two different circuits at 
the same time. One is in the +23 -volt 
clamp circuit and the other is in the high 
voltage beam current return. So, it's a 

kind of "one- resistor matrix" that devel- 
ops not one but two voltage drops at the 
same time. Rather, this is the sum of the 
two. If it's to work, this must be just 
enough to cut off the transistor Q6 with 
average beam current. 

So here we were; obviously it was not 
doing it. We had a good transistor in the 
brightness limiter stage, and all other 
resistors checked out. What was left? 
Might be a change in value of R I8 under 
load. Capacitor CIO was checked and 
found good. In desperation. we removed 
R I8 and tacked in a 50K pot. By varying 
this, we did find a setting where things 
worked. This value turned out to be 

almost exactly 35.0 K. Checking the 
resistor stock dug up one with exactly this 
value. It worked. However, something 
kept tapping me on the shoulder! I had a 

queasy feeling that we had not fixed it, 
but simply "jury -rigged it." I was right. 

Checking back to the Magnavox Ser- 
vice News, I read the circuit description. 
Going farther, I read the whole thing. On 
the next page, there was a note on bright- 
ness problems due to ABL overconduc- 
lion! Woops! Just what we had. The note 
said: be sure to check R5, 820K. 4.9W, 
which is in the ground -return circuit of 
the high voltage tripler". This is on the 
High Voltage /Scan Sweep module, on 
the far side of the mother board. Check- 
ing R5, it seemed to be OK. So, we 

continued on page 78 

Here's an automatic brightness limiter circuit problem with a
strange twist.. JACK CARR, SERVIC E EDITOR
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ing. Its base is clamped at + 23.5 volts by
a I K resistor to the emitter and the + 24
volt line. A connection from the base goes
outside the module to dropping resistor
R 18. See Fig. I. This is in the return
circuit for the high voltage winding of the
flyback transformer so that the beam cur ­
rent flows through it, to ground. This
voltage is mixed with the fixed bias. (Ac ­
cording to Ohm's Law, at the maximum
beam current of 1500 microamps, th is
shou ld develop about -49.5 volts. A
median beam current of say 750 /LA
should develop about + 25 volts .)

At maximum drop, this voltage bucks
the +23.5 volts, and if it goes far enough
negative, it develops a net negative bias
on the base of Q6 . Since this is a PNP
transistor, it turns on, and it in turn cuts
off the video amplifier. As we laid out this
circuit in a simplified form, we found an
odd ity. Resistor R 18, the dropping resis­
tor, is actually in two different circuits at
the same time. One is in the + 23-volt
clamp circuit and the other is in the high
voltage beam current return . So, it's a
kind of "one-resistor matrix" that devel­
ops not one but two voltage drops at the
same time. Rather, this is the sum of the
two. If it's to work, this must be just
enough to cut off the transistor Q6 with
average beam current.

So here we were; obviously it was not
doing it. We had a good transistor in the
brightness limiter stage, and all other
resistors checked out. What was left?
Might be a change in value of R 18 under
load. Capacitor CIO was checked and
found good. In desperation, we removed
R 18 and tacked in a 50K pot. By varying
this, we did find a setting where things
worked . This value turned out to be
almost exactly 35.0 K. Checking the
resistor stock dug up one with exactly this
value. It worked. However, something
kept tapping me on the shou lder! I had a
queasy feeling that we had not fixed it,
but simply "jury-rigged it." I was right.

Checking back to the Magnavox Ser­
vice News, I read the circuit description.
Going farther, I read the whole thing. On
the next page, there was a note on bright­
ness problems due to A BL overconduc­
tion! Woops! Just what we had. The note
said: "be sure to check R5, 820K , 4.9W,
which is in the ground-return circuit of
the high voltage tripler". This is on the
High Voltage/Scan Sweep module, on
the far side of the mother board. Check­
ing R5, it seemed to be OK. So, we

continued all page 78
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zero. (Here's an oddity: on the RGB
modu le we did read some video signal.
On ly about 25 volts P-P, instead of the
normal 100 volts plus. Evidently, th is was
simp ly leaking through the cutoff transis­
tor , by capaci tance.)

Transistor Q6 seemed to be leaky . By
replacing this, we got a raster and a good
picture. (Now comes the kicker !) Howev­
er, while the brightness control did work,
putting the raster out at one end, at the
other end the raster was far too bright.
The video was burned out. The video
amplifier and video dr iver has apparently
been cut off, but now we had no automat­
ic brightness limite r actio n at all. Re­
checking, we found that someone had for­
gotten to solder the collector of the tran­
sistor Q6; it was open. Fixing this, we
found tha t we were back right where we
started! The collector of Q6 measured
+ 10 volts and the video was cut off. Back
to the drawing board.

The automatic brightness limiter cir ­
cuit isn't complex, bu t it is interesting. In
normal operation, transistor Q6 is cut off.
At a "typical" beam current, it does noth-

FIG. 1

FIG. 2

05 +24V
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DRIVER 06

AUTOMATIC +14 V-= 8RIGHTNESS .
LIMITER

4700[2

04
VIDEO
AMPL

FLY 8A~J

ln0 HIGH
:; VOLTAGE

LOW - WINDING
LEVEL
VIDEO

MODULE R18 ., Cl0 ,
33K "F' .033J.lF

....

1500[2

THE IDEA FOR THIS MONTH'S CLINIC CAME

from a Magnavox T995-01 chassis that
involved a good but incomplete diagnosis,
and a lot of work; and the story has a pure
Alfred Hitchcock ending.

After replacing a bad high-voltage
tripier, everything was fine. The high­
voltage was. normal, etc . Only one prob­
lem: no raster. Off we went. After some
tests , we wound up in the Low Level Vid­
eo module (LLV), which contains the
video amplifiers and the ' automatic
brightness limiter stage. Figure I shows a
simplified schematic of this modu le.

Note that the au tomatic brightness
limiter transistor is shown with + 1.4
volts on the collector. It measured about
+ 10 volts. This transistor controls the
maximum brightness automatically by
sensing the beam current. As the beam
current increases, the automatic bright­
ness limiter transistor (Q6) goes farther
into conduction.r.Transistor Q6 affects the
bias on the video amp lifier transistor, Q4.
From the voltages, it was apparent tha t
the video ampl ifier and video driver were
cut off. The collector voltage on Q5 was

LOW LEVEL
VIDEO MOOULE

71

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


EQUIPMENT AND TRAINING 
NO OTHER SCHOOL CAN MATCH. 
NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 

DIGITAL SYSTEMS AND MORE, WITH STATE -OF- THE -ART EQUIPMENT 

YOU ASSEMBLE AND KEEP 
Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production -model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 

digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 

Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 

1. 

We 
believe 
that training 
on production - 
model equipment, 
rather than home -made learning devices, 
makes home study more exciting and rele- 
vant.That's why you'll find such gear in all 14 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing, 
you'll build and keep the 25 -inch (diagonal) 
NTS /HEATH digital color TV. 

In Audio Electronics, you'll be able to 
assemble your own NTS /HEATH digital stereo 
receiver with 70 watts per channel. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly acquire practical know -how. 

-

EIUIPIEIT III TRIIIIIB
10 OTHER SCHOOL CIIIITCH.
NTS H ETRAI GINVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS A 0MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSEM LE AND KEEl!
Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

We'll explain the principles of trouble­
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
local ize problems
and solve
them.

We
bel ieve
that training
on production­
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele­
vant.That's why you'll find such gear in all 14
of NTS's electronics programs.

For instance, to learn Color TV Servicing,
you'll build and keep the 25-inch (diagonal)
NTS/H EATH digital color TV.

~ In Audio Electronics, you'll be able to
~ assemble your own NTS/H EATH digital stereo
g: receiver with 70 watts per channel.
~ But no matter which program you choose,
6 NTS's Project Method of instruction helps you
C5 quickly acquire practical know-how.
oCt:a:
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Send for the full color catalog in the elec­
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.

1.

2.
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The NTS /Rockwell AIM 65 
Microcomputer A single board unit 

with on -board 20 column alphanumeric 
printer and 20 character display. A 6502 -based 

unit 4K RAM. expandable. 2. The NTS /KIM -1 

Microcomputer A single board unit with 6 digit 
LED display and on -board 24 key hexadecimal 

calculator -type keyboard. A 6502 based 
microcomputer with 1K RAM. expandable. 

3. The NTS/HEATH H -89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory. expand- 
able to 48K. 4. The NTS /HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC -SYNC muting. 
filtered color and new solid -state high 
voltage tripler rectifier. 

r 

4. 

NHS T.ar.ry 

NATIONAL TLCHMIAL SCHOOLS s-74: 
TECHNICAL TRADE TRAINING SINCE 1905 

Rfdni and Hoamr.Stway Scrods 
4000 S..,'^ F St Lips Anr.es Ca', 9003' 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 

. ffw..(_ 

-C1-fR 

NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street Dept. 206-020 
Los Angeles. CaWtornla 9003' 

Please rush FREE colo' catalog on course checked below 

MicroComputers/MlcroProcessors 
Communications Electronics 
Digital Electronics 
Color TV Servicing 

Name 

Address 

Audio Electronics 
Auto Mechanics 
Air Conditioning 
Home Appliances 

Age 

017 

Apt City 

State . Zip 

Check t Interested In G I information 
Check d interested ONLY in classroom training in Los Angeles 

a ------------------------------------_.

Simulated TV Receouon 4 .

Age __

Zip _

II 3.

Apt. City _

State ~

Name _~~ _

Add ress ~ _

o Check if interested in G.!. information.
o Check if interested ONLYin classroom training in Los Angeles.

NATIONAL SCHOOLS
TECHNICAL-TRADE TRAIN ING SINCE 1905

Resident and Home-Study Schools
4000 South Figueroa St.. Los Angeles. Caht. 90037

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

r-- - --- -------. -- - ------ - - . .
NATIONAL TECHNICAL SCHOOLS I - ~-" ........
4000 South Figueroa Street . , Dept. 206-020 ::;,.-'
Los Angeles. California 9003 "1

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Audio Electronics
o Communications Electro nics 0 Auto Mechanics
o Digital Electro nics 0 Air Condit ioning
o Color TV Servicing 0 Home Appliances

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit

with on-board 20 column alphanumeric
printer and 20 character di splay. A 65 02 -based

unit 4K RAM, expandabl e. 2 . The NTS/K IM-l
Microcomputer A single board unit with 6 digit

LED display and on-board 24 key hexadecim al
calculato r-type keyboard. A 6502 based

mic rocompute r with 1K RAM, expandable
3. The !'ITS/HEATH H-89 Microcomputer

features fl oppy d isk storage, " smart"
video terminal, two Z80 micro­
processors, 16K RAM memory, expand­
able to 48K . 4 . The NTS/HEATH GR-
2001 Digital Color TV (2 5" diagonal)
features specia lized AGC-SYNC mut ing,
f ilt ered color and new sol id-state high
voltage t ripler recti fi er.
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Jimpak Quality electronic Compor terns Kits 
Function Generator Kit 

Provides three basic nave 
forms: sine, triangle and 
square wave. Frequency 
range from 1 Hz to 100K 
Hz. Output amplitude from 
0 volts to over 6volts (peak 
to peak). Uses. 12V supply 
or a r6V split supply. In- 
cludes chop, P.C. Board, 
components & instructions. 

JE2206B $19.95 

Digital Thermometer Kit 

Dual sensors - switching control for indoor /outdoor 
or dual monitoring. Continuous LED .8" ht. display. 
Range: -40 °F to 199 °F / -40 °C to 100 °C. Accuracy 

1° nominal. Set for Fahrenheit or Celsius. Simulated 
walnut case. AC wall adapter included. 
Size: 374 "h x 6.5/8 "w x 1.3/8 "d. 

JE300 $39.95 

Digital Stopwatch Kit 
if N 

*--de 

rawt 

ectaoc r.w,.r- 

1 

Use Inters.) 7205 Chop. Plated 
thru double -sided P.C. Board. 
Red LED display. Timas to 
59 minutes, 59.59 seconds 
with auto reset. Quartz crystal 
controlled. Three stopwatches 
an one. single event. split 
(cummulative) and taylor (se- 
quential timing). Uses3 penlrte 
batteries. 

JRU1 Size: 4.5" x 2.15" x 90" 

JE900 $39.95 

4 -Digit Clock Kit 

Bright .357" ht. red display. Sequential fleshing 
colon. 12 or 24 hour operation. Black extruded alu- 
minum case. Pressure switches for hours, minutes and 
hold functions. Includes all components, case and 
wall transformer. Size: 374" x 1%.* x 174" 

JE730 $14.95 

6 -Digit Clock Kit 
a 

Bright .300 ht. common cathode display. Uses MM- 
5314 clock chip. Switches for hours, minutes and 
hold functions. Hours easily viewable to 20 ft. Simu- 
lated walnut case. 115VAC operation. 12 or 24 hour 
operation. Includes all components, case and wall 
transformer. Size: 6 %" x 3-1/8" x 1%" 

JE701 $19.95 

Regulated 
Power Supply Kit 

Uses LM309K. Hew 
sink provided. PC 

board construction 
Provides solid 1 amp 
@ 5 volts. Includes 
components, hard- 
ware & instructions. 
Size . 3'S" x 5" x2 "h 

JE200 $14.95 

Jumbo 
6 -Digit Clock Kit 

Four .630 ht. and two .300' ht. comm. anode dis 
plays. Uses MM5314 clock chip. Switches for hrs., 
mint., and hold functions. Hours viewable to 30 ft. 

walnut use. 115VAC operation. 12 or 24 hour 
operation. Incl. all components, case and wall trans- 
former. Size: 6%" x 3-1/8" x 1%" 

JE747 $29.95 

Multi- Voltage 
Board Kit 

yr 

ADAPTS TO JE200 
SUPPLIES 5V, 9V and -12V 
Independent load rating at seng:e 
terminal r 12V' 160mA, .9V 200 
mA, -5V 250mA. DC /DCconvert- 
er with +5V input. Tonodel hi 
speed switching XMFR. Short 
circuit protection. PC board con 
struction. Piggy -back to JE200 
board. Size: 3%" x 2" x 9/16 "h 

Variable 
Power Supply Kit 

JE205 $12.95 JE210 

Full 1.5 amp @ 5.10V out- 
put. Up to .5 amp @ 15V 
output. Heavy duty trans- 
former. Three-termrnal I.C. 
voltage regulator. Heat sink 
provided for cooling effe 
ciency. PC board construc- 
tion. 120VAC input. 
Size: 3%" x 5" x 2"h 

$19.95 

62 -Key ASCII 
Encoded Keyboard Kit 

The JE610 ASCII KEYBOARD KIT can be interfaced into most any computer 
system. The JE610 kit comes complete with an industrial grade keyboard switch 
assembly (62- keys), IC's, sockets, connector, electronic components and a double- 
sided printed wiring board. The keyboard assembly requires +5V @ 150mA and 
-12V V 10mA for operation. Features 60 keys generate the full 128 characters, 
upper and lower case ASCII set. Fully buffered. Two userdefone keys provided 
for custom applications Caps lock for upper case-only alpha characters. Utilizes 
a 2376 (40 -pin) encoder read -only memory chop. Outputs directly compatible 
with TTL DTL or MOS logic arrays. Easy interfacing with a 16-pin dip or 18pin 
edge c 

JE610 $79.95 

Hexadecimal Encoder Kit 
eeel 

A B C D 

1 2 3 E 

4 5 6 F 

7 8 9 -° 

FULL 8 BIT LATCHED OUTPUT - 19 -KEY KEYBOARD 
The JE600 ENCODER KEYBOARD provides two separate hexadecimal digits 
produced from sequential key entries to allow direct programming for 8-bit 
microprocessor or 8 -bit memory circuits. Three (3) additional keys are provided 
for user operations with one having a bistable output available. The outputs are 
latched and monitored with 9 LED readouts. Also included is a key entry strobe. 
Features: Full 8-bit latched output for microprocessor use. Three user -define 
keys with one being bistable operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with standard 16.p, IC con- 
nector. Only 5VDC required for operation. 

JE600 $59.95 
(Prices Subject To Change) 
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Quality Kitselectronic componentsJ- .JIrn-paft

Function Generator Kit Digital.Thermometer Kit Digital Stopwatch Kit
" If

$39.95

Size: 4 .5" x 2.15" x .90"

Use In tersil 7205 Chip . Plat ed
thru do ub le-sided P.C. Board.
Red LED di splay . T im es t o
59 m inutes, 59 .59 seconds
w ith au to reset. Ouartz cry stal
co ntro ll ed. Three stopwatches
in one: single event, split
(cumrnu tati ve) and tayl or (se­
quentia l tim inq}. Uses3 penli t e
batteries.

...~.....'

~.

•••..-------- --- - -

- -
Provides three basic wave­
for ms: sine, tr iangle and
square wave . Frequency
range f ro m 1 Hz to lOOK
Hz. Output ampl itude f rom
ovo lts to ov er Bvolts (peak
to peak!. Usesa 12V supp ly
or a ±SV split supp ly. In­
cl udes chlp ,: P.C. Board,
comp one nts & inst ruct ions.

Du al sensors - switchi ng cont ro l fo r indoor /outdoor POCt'li l

or dua l mon it oring. Con ti nu ou s L ED .S" ht . disp lay . it,em
Range: -40° F to 199°F I -40° C to 100° C. Acc uracy '1!If 'li'ft"

:t 'o nominal. Set fo r Fahrenheit or Celsius. Simulated J~'
wa lnut case. AC wa ll adapte r incl uded. .
Size: 3%" h x S-5/S" w x 1-3 /S" d .

JE2206B $19.95 JE300 $39.95 JE900
4-Digit Clock Kit 6- Digit Clock Kit

:0 : 28. "

-~~':" -
l!;f. 'j'l , .... ot,.

. _...- - 7.-..-

. II :O a 0 8 1
~ . 1
L .__. -= - ._:.~

Jumbo
6-Digit Clock Kit

I I : I D O.

- -

Bri ght .357" ht. red disp lay . Sequ ential f lash ing
co lo n. 12 or 24 hou r operatio n. Black ex t ruded alu­
m inum case. Pressure switches f or hours, m inutes and
hol d f unc t io ns. In clu des all compo nents, case and
wall tra nsformer . Size : 3%." x 1%" x 1 ~ "

Bright .300 ht. commo n cathode disp lay. Uses MM ­
53 14 cloc k chip . Sw itches for hours, minutes and
hold function s. Hours easi ly v iew ab le to 20 ft. Simu ­
lated walnut case. 115 VAC op erat ion . 12 o r 24 hour
ope ratio n. In cludes al l compon ents, case and wall
t ransformer. Size: Sy," x 3-\ IS" x 1y,"

Four .S30" ht . and two .300" ht. cornrn . anode dis ­
p lays. Uses MM5314 clock chip. Switches f or hrs.,
mins., and ho ld function s. Hours vi ewabl e to 30 ft.
Sim . wa lnut case. 115VAC operat io n. 12 o r 24 hou r
operation. Incl. all components , case and wall t rans­
former. Size: Sy," x 3-1/S" x 1y,"

JE730 $14.95 JE701 $19.95 JE747 $29.95
Regulated Multi-Voltage Variable

Power Supply Kit Board Kit Power Supply Kit

Uses LM30 9 K . Heat
sink provided. PC
board constr uction.
Provides solid 1 amp
@ 5 vo lts . In cludes
comp onents, hard­
ware & instruction s.
Size: 3Y, " x 5" x2" h

ADAPTS T O JE200
SUPPLIES ±5V , ±9V and ±12V
Ind ependent lo ad rat in g at single
te rmi nal. ±12V : 1S0m A , ±9V :200
m A, -5V :250m A. DC/OC co nvert­
er w it h +5V input . To r iodal hi­
speed swi tching XMF R. Short
circuit prot ection . PC board con­
st ruct ion. Piggy-bac k t o JE200
board . Size: 3 y," x 2" x 9 /1S"h

Fu ll 1.5 amp @ 5-10V ou t­
put. Up to .5 amp @ 15V
output. Heavy du tv tr ans­
f or mer. Three-term inal I.C :
vo ltage regu lat or . Heat sink
pr ov ided for cooling effi­
c iency. PC board construc­
t ion . 120VAC inp ut .
Size: 3 Y," x 5" x 2"h

JE200 $14.95 JE205 $12.95 JE210 .. $19.95

62-Key ASCII
Encoded Keyboard Kit

Hexadecimal Encoder Kit

{Prices Subject To Change}

CIRCLE 17 ON FREE INFORMATION CARD

Cf)

Q
z
o
II:
I­o
W
....I
W

6
Ci
-c
II:

76

Th e JES10 A SCII KEYBOARD K IT can be i n t~rfaced into mo st any comp ute r
system. Th e JES 10 kit comes complete w ith an industrial grade key board swi tch
assembly (S2-keys), IC' s, sockets, connector, electronic components and a do ub le­
sided printed wirin g board. The keyboard assembly req u ires +5V @ 150m A and
-12V @ 1OmA for operation . Featu res: SO keys generate the fu ll 12S chara cters,
upper and lower case ASCII set. Fu lly buffered. Two user-def ine keys provided
for custom appl icat ions . Caps lock fo r upper case-on ly alpha characters. Ut il izes
a 23 7S (40-pin) encoder read-on ly memory chip . Outputs d irectly com patible
w ith TTL/DTL or MOS logic arrays . Easy interfacing w ith a lS-p in d ip o r lS·p in
edge connector.

JE610 $79.95

FULL a·BIT LATCHED OUTPUT - 19 ·KEY KEYBOARD
Th e JESOO ENCODER KEYBOARD provides two separate hexadecima l dig its
produced from sequential key entries to allow direct p rog ram ming fo r S-bit
microprocessor or S-b it memory c ircuits. Th ree (3) add itional keys are provided
for user operations with one having a b istable output available. T he outputs are
latched and mon it ored with 9 LED reado uts . Also included is a key entry strobe.
Features: Full S·bit latched output for micro processo r use. Thr ee user-defi ne
keys wi th o ne being b istable ope rat ion. Debounce ci rcuit provided fo r all 19 keys.
9 LED readouts to ver ify entr ies. Easy interfacing with standa rd lS-pin IC co n­
nect o r. Onl y +5V DC req u ired f or ope rat ion.

JE600 $59.95
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jpim=1 i One -Stop Component Center 
electronic components AUTHORIZED DISTRIBUTORS 

ALABAMA GEORGIA MICHIGAN IContrnudl PENNSYLVANIA (Continued) 
Cropweu Tucker 11,04 Atlanta Mont Canprrr Mort Pontiac Electronic Supply Philadelphia HNMErt Electronic Center 
"un'avde Mlustre/ Perrone Swear Atlante CbrrotShop Port Huron Morn TV Radio Electronics Inc. PRddapire Reece Electronics (Market St I 
Mobil. Lafayette Radio Petrone, Columbus Radio 1471o/.ule Saga new Electronic Mart Phoenuslt Stevens Electronics 
ALASKA Stone Mountan Co*manl fNCaonics St Ger Snow Bel Perrone, Attbsosh Hwthk,t Electronic Confer 
Anchors", TM (I crronie Contano. 
Anchors", TV Mat 

HAWAII -7111111111/11111,111111 
nisi Aree dream Mayan. Tn Cary Triw,tq 

Lfayetn Rode 
Con Petrone Supply 

Attsburplt Tydanp Company 
W lkei Bare Martel.,. El ctroncs 

ARIZONA Honolulu tpnwatd C-rice Sure', MINNESOTA York G Y.0 Contry 
Flesnlf Jet's Audio S Sterro Repay IDAHO OrMW -MFIERIp alit Rode of Duluth Inc. RHODE ISLAND 

visse B B S Electronics 
Yuma Yung Electronic. 

Bois. Cules' Petrone, 
Caldwell A -OW, ¡. dip /nt 

NtpfM1 left Electronic Center 
Pal Electronics 

Cranston Jabber' Electron.! City 
Pawtucket Jabbour Electronic, City 

SL Part He$ftkit ARKANSAS ILLINOIS Electronic Conte, Wawnck Meek at Electronic Center 
Little Rock Southern Electron.. Company Carbondale Pets f'e r ro r et IEt none fEewetha Electronics Inc TENNESSEE 
CALIFORNIA Decatur Man Stet COMM w. Gtr. MISSOURI Clarksville MaYtron,s 
Anan..m Herthkrt Electronic Canter Evanston Tr, Saw ENctr/ma COLA Bndyrten Forsythe Computer. Cookware Won's Stereo Conter 
Anise Amco Electrones Grovelad Moyer Electronics Er Dorado Sprung, Backman Elactronra Nashville Electra Dr bums; Co. 
Ballllower Earl's Hobby Shop Mount Prospect flr$tat Electron. Corp F /or,ssart ( Computer Country Knoxville Shred, Electrones Supply Inc. 
Berkeley Al Luker Defenses 
Brea Century Eectroner 

Nder LYII"M use 
Hormel B.N Compete Works 

MOW AMER 
Bl'rng, Coney Radio Supply 

Mamphis Bluff Coty Electronic, 
Alrnphn Sony Row S Spaacer Electronic, 

Buta Park Ford Petrone, AaoN Computer Land of Peons Berwnar' Perrone Seine SI Destrabutang Inc. Monona Warren Radio Company 
Ruin Pork SI Petrone, 
CAW. Vats Lion Elect,onic, 
Cypre SCR ENCbones 

Pan.* *Stras Radom Ca. 
Rockford Computer SION, of Roe*fad 
Schaumburg Oat. Domain of Schauneug 

Gnat !AA Arts Eecnoncs 
NEBRASKA 
L.n Alter Computer Center 

Nashville Eddie Warners Pero., Company 
Oakradge Natrona/ Electronics 
Tullahoma H B H Electronics Co. Inc 

Devra Parsdyna Consumer ENCl'ones Skoko MOM COMISISse tMftCKtrOne SYPO /y Inc TEXAS 
EI Monte Kimbell B Scat Valle Park MNern Electronics Mont Scott Electronic Supply Corp. Beaus ont Petro. Hut 
Fonts* Fontana ESct'ones INDIANA 0.4A. rewthM EACtrMnic Canter Della, ContuSnop 
Fresno Speer Electronics East Cheep ,lao E/ectro es Cone OnpM Oman. 4npur Sion Dalai Hooded Electronic Canter 
Glands/. (*Me Electronics Evansville Mulch Sow Inc. NEVADA Dolls Ran Micro Staren'. 
Haber City Buff'. Electron.. Ga. Crwomer Aabonk Swede L- Vera Century 23 Fort Worth The Concept 
Mewerion Gardens Carson Electronics 
Hollywood Pacific Roche Exchange 

IOWA 
Armes f/actranit Supply lac 

NEW JERSEY 
awry H. The Comput Enponurn 

Nouston Interactive Computes 
McAllen Deaden Petrone, 

La Hales A B. C Electronics 
Lancaate Consumer Electronics 
Lone Bien Scott Roder Supple Inc. 
Mouron Vrp Tower Electrones Coe. 
Modesto Computer Mee 
Modesto Pacific Rode 

Clanton Bird,. Electron,. Compute' Center 
Davenport Memory Sank 
Des Moans Gafford Brown Incorporelle 
Du Mane, Ijad.o Ted. Supply Co 
KANSAS 
Hutcnanaon HwcAinson Eepronke 

Fall L+na' HMthka Electronic Confer 
Ocean redut EWpone Canter 
Pennsauken Lefayotte Rdae 
...Mesa Lasa Co darter Corner 
Ranter Type co" K COwlputer Store 
Vineland Lafayette Rodeo Electronics 

McAllen Corso, Fra no Electron., 
San Antonio Appliance B Eouaoment Co. 
Son Antonio Sherman Electron., Sutth Inc. 
UTAH 
Melee Halibut Electron. Center 
Provo Alpin. Petrone Supply Co. 

Monterey lack.t Kansas City flectrone Samples Saw NEW MEXICO Sel, Late City Bet Drstributrn" 
Morro Bay Coat Electronics Mission Heiden flectrpe Conn' Farr..tn Mero Computer Serrate Solt Late City Computrla d of Set Lake 
Natrona Gty Willy s Elecbones Salina ENCeranie, Inc NEW YORK VERMONT 
Ocernade Electronic Conter Wend* Marry, Ratio Equipment Co. Albany Fon Orear Electronics Essex Junction Lafayette Rode 
O.,wd Dow Rode KENTUCKY Albany Action Audio Inc VIRGINIA 
Perverse Rode Shack A SC Paradai L.aapron Rdao Electronic Equ/Bnent Co Albrtr Greylock Electrone, Alexandre Computers Plus Inc 
Pao Alto U.S Electronics Louisville Mrbas Petrone EOiNrnant Ca Moorneoron Smaller Radio Co. OK. Alma dne HMthtit Electron. Canter 
Palo Alto Zack ENebOna R.h...e d Madoon County L4ectron1Cs Bafhb Redo Equipment Corp Arlington Arlington Electronic Wholesalers 
Pesad.na Dow Radio Inc LOUISIANA Cardona Action Aude Inc. Blacksburg Scott's Rodeo S TV Inc. 
Paso Robles Maton Electronics Baton Rouge Oar, Electrones Supply Co. indexer Clmµrfen Tree Inc. Chmlotteiv.le Groves Electronics 
Redding Radio Aton Baton Rouge keened Electron.. Inc. /Nam ActaM Audio Mc. Colonel Hagen South,de Rade Conon. 
Sacramento HNrhk it Electronic Center Baton Rouge Pnican Eectron c, Janet-sown Wotan Radio Falls Church Gawped ENc books 
Sacramento ¿et.t House P.acan Electronic, JWlone Nwtht.t Elwroonic Center Haniara Electron. Saes Inc_ 
Sana, Selma. Rader Lat. Charles dental. Rado S Equspmwnt Kirpton Acton Audio Inc. McLean Tyson's Computer Enporan 
Sen Cocos JAN Outlet Store ANN.rr, Alan Electronic, KmW ton Greylock Electrones Norfolk Ave Electronics Corp. 
San Dego Rode Shack A SC Mare Mas New Orear Wm B. Alen SLINVy Ca Mddrtrorie Atten Aude Inc. Norfolk 'nest Electronic, 
San Dego Byre Shop MARYLAND NeMxpe Aries Audio Inc. Portsmouth Petrone, (Mendel 
Sen Fernando San Fernando Electrones Annapolis J B M EHCtron:ce Inc Mow Yon Anna Craft Richmond Avec Electronics Corp. 
San Francisco Zack Electronic, Balane,. Angriun DNtributane Co New York Manhattan Electron., Corp. Venn Electronic Equipment Bank 
San Joe* Peninsula Electron. Supply Inc. Salesmen Dentinng Peewee OrMaI Port Radio Equipment Corp. Vrrgana Bosch Heathk.t Electron. Conter 
San Jos. United Radio B TV Supply Behove Norco Sectronlcs Peeta,itr Aden Audio Inc. Wenranton Radio Shack 
Son Lon Obispo Mid Sere El ctrone Supply Betrmon TrMonk, Inc Porehkerpere Greelott Electrones WASHINGTON 
Son Rafael Electronics Plus CAUreArJ/e CAurMrdle E/ectronks Meth White Pe ,n, NNMAA it EI ct,One Center Beene ABC Comnunrcatrons 
Santa Debar. L ambled Doc bones Damaacw Owrwa* CB Re awes, Com- TWA Electron.. Everett ABC Conunun.atani 
Santa Crux Santa Crux Electronics Endicott Fndaict Co '.ur Product. Inc. Rochwer HMtlk/t Verrone Caner K.nnewet C B J Electronics Inc. 
Sane F. Sprnpa lndutral Pewterer-1 Glen Burnie Revere Troy Tree. Electron., Longview Prowess Electronics 
Santa Mae Cap's Communications Heer,tosen Cuvtowt COwgCtine Inc LAN/ AmCbn Electron., Mons Lake Ron's E/ectones 
Santa Row Electronic, Inc La Val. J B M Elocconks Volta( Honey Electron., Pasco R,nvew Electra.! 
South Lake Tahoe Caen. Enenones Rockville Computer MetktAOp Illppgfn Fars Acne, Audio Inc. Richland C B J Electronic, 
Suisun ON Byte gee Rock We Ne WArt Eeetrone Cate IMit Pia As The Computer Corner Swtt/t ABC Convnuneabons 
Sunnyvale Sunnyasl. Electrones Slaw Sprang Coe Put ra Est NORTH CAROLINA Swtle Amateur Rade Supply 
Torrance SE Electronics Towson Sew w tie Peetrone Inc Orion wee Per Electron., Seattle Empare Floc frones 
Torr.nC. Torrance Eectronics Towson Computers. Etc EEanhead Cr, D.. Eletbaaa Sytem, Spokane Anones Computer, Vacar,I OC Petrone' Towson Conrunn Uni,ni tad Ral.WA lyre Shoe of Raleigh Tacoma C B G Electronics 
Vallap Zact,t Towson H,.rhf,r Electronic Caner NORTH DAKOTA Tacoma Northwest Radio Supply 
Van Nuys Thrifty Electronics Supple Inc. MASSACHUSETTS FO S. Tree Ca'cuter Company WEST VIRGINIA 
Walnut Creek MeroSs,n Conque, Center Peabody NMNEa Enetrpna Cwttor /Woo SD SElecrron.i Morgantown The Computer Coen 
Wetm,nster JK Electrones Ato fend Artakut Ratio Co Inc ONIO Morgantown Deco Distributing Co Inc. 
Whaler O a S Electrones Wa/than. Canter Mat Ile. focsinn Mad Electronics WOehng Lafayette Rodeo Assocen Store 
Whittier WRater Electrones Company Wiener Henna Eect.onk Cwt., Onelnratl HMrhk,t EJwtrone Canter WISCONSIN 
COLORADO 
Aurora Aurora Electronics 

Wort.,,., AM Ease tr"nnks Irr 
MICHIGAN 

Coh n bw PMthk,t ENetrone Center 
Reen etiehl Universal Amateur Radio 

Wit Alla Orson Perrone, 
Colorado Sprites. Continue/ fleCflon.s Inc Adrien f B I Electronics IrK. TweJe Heeded Electronic Cone/ 
Denser Amptec Inc. Ann Arbor Lafayette Ride Wet 1, fe Amore. Perrone Supply 
Denver Mt Coon Distributing Co Ann Arbor Nedanerer E /.ctnlnK SNOWY Yawnptuwm Rocs Rdw Company CANADA 
CONNECTICUT Bey Can Kind. Dan.bttt g Cornfiey OKLAHOMA Abats: 
Aron HMthk.t Electron. Canter Conte, The Electronic connecta.. d NROeiD OIT Dn. Bytes Micros Carew), CompuShop Alberta Lid. 
Bridgeport Brdpipout Compute, Clawson Rader Supply B Engineering Ca ()serene Gtr Meseta Electronic Confer MrtM Columba: 
Mal ford Dar Electronic, Garros Heathka Electrons Centel Oslehen. Gtr Tree Wholesale Elet,oaa Prance George Elwell Technical Stine, Ltd. 
New Hawn Custom,xad Computer Srrtems Eut Detroit Hecht it Perrone Centro Tu/ii Hen Technology Vancouver Conplates 
Westport Computer. ores Eut Lansing LatafecM RIM OMOSOM Owtave: 
DELAWARE Front Hobby Eleebenlit ami MOW Oregon NM Sae. Toronto House of Computer 
New Cati. peewee Amateur Supp/r Flint Shawl ENeaeMD MC Eleweter None Electronics ENGLAND 
FLORIDA Govan Orr Convulse amer Convoy Zero On books Danan.re Nanti Computang Store ft. Lerdid./. Computen For You Grad Regals Miro Conway Wolfe (mere f_ic Amateur Redo Supply GUAM Marias, Electronic, 
Gen. :vole Laterite Radio Grad Rpdi Aldo E11/a Ine Olreno Miler Electronics PANAMA 
Hialeah Neetnk it Electronic Center Grand Rapids Wwn Rdo tonwev Pltrrtaa Portland Rode Steele Paname City Son /tel, SA 
Luetad Le* eland Soocdry E IOC trOnaa Jacioon Futon Rode MOON Salan Comn'Snach Patna Ott Tropco. SA. 
Mani Herman Electrones Lansing Full tow RIMSBBegf* Ce. Woe Computer Pathwey. SINGAPORE Appel Dpaal Svitaw 
Mean N G Distributors Leone La(srOf !fades /ENN¡YLVA NIA SINGAPORE Inter - Trod* IPTE. I Ltd 
Oat kind Park Layette Radio Levin* Rode Supply Enererec g Co Inc Eraddoct Leff Electronics SINGAPORE Sys-Tech 
Orlando Southeast Macro Dan Corp Midland Computrom,. Corponnen Chemberiburg Sunna. Petrone Ontnbunng SWEDEN 
Panama City Bay Me/ Electronic, Inc Malan CD S Electronics Mart Ltd Drue/ Hall Kou Electronic, Distributer. Stockholm LS/ Electronics HS 
Pensacola Grier Electron., Inc Musteon H.R. Electronics Drums Mr D's Dpati Electronics Ume* Interkonponent 
Tampa AMF Electrones Noms Nam Radio Supply Ere Wirren Rd,o WEST INDIES 
Tampa Microcomputer Systems Oat Pert Lafayette Rdw Pooh Persona Computer Corporation Port Of Spurn, Tnn,dad The Hobby Centre 
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Lafa yet te Radio

Olson Electronics

The Hobb y Cent re

LSI Elect ronic. HB
Inte rkomponent

House of Computers

Sont tet, s.A.
rrooetco, s.A.

Applied Digi tal S ystem
Inter-Trade (PTE.) Ltd.

S ys-Tech

ABC Communications
ABC Communications
C & J Electronics Inc.

Progress Electron ics
Ron 's Electr on ics

Riverview Electronics
C & J EltJCtronics

A BC Com m unications
Amllteur Radio Supply

Empire Elec tron ics
Personal Com pu ters

C & G Hec tronict
Northwest Radio Suppl y

CompuShop A lbe rta Ltd.

NewBear Comp uting Store
Marianas Electronics

Jabbour Elec tronics City
Jabbour Elect ron ics Cit y

Heath kit Electronic Cen ter

Heathkit Electr onic Center
Alpine Electronic Supply Co.

Best Distributing
Computerland of Salt Lake

The Com puter Corner
Elec tro Distributing Co. Inc.

La f. yett e Radio A ssociat e Store

Computers Plus Inc.
Heathkit Electr oni c Cente r

A rlingto n Elec tron ic Who lesalers
Scotty's Radio & TV Inc.

Graves Electronics
Southside Radio Comm.

Crossroad Elec tron ics
Electronic Sales Inc.

Ty. on 's Computer Emporium
Avec Electronics Corp.

Priest Electroni cs
Electronics Unlim it ed

Avec Electronics Corp.
Electronic Equ ipment Bank
Heath kit Electron ic Center

Radio Shack

Elec tro-Hut
Comp uSh op

Hllath kit Electronic Cen ter
Ram Micro S ystem s

The Ingenu i ty Concept
Interactive Computers
Broadway Electronics

Carlos Franco Elec tronic s
A ppliance & Equipment Co.

Sh erman Electronics Supply Inc.

Masstronics
Wagnon 's Stereo Center
Electra Distributing Co.

Shi elds Electronics Supply Inc.
Blu ff City Electronics

Sere -Ro se & Spencer Electronics
Warren Radio Company

Eddie Wilme r's Parts Com pllny
Nation al Elec tronici

H & H Electroni cs Co. Inc.

CANAOA
Alb ert. :
~/g.ry

Br itish Columbi. :
Prince George Elwest Techn ical Servi ces Ltd.
Vancouver Com pu Shop
ant.rio:
Toronto
ENGLAND
Berkshire
GUAM
PANAMA
P. nama City
Panama City
SINGAPORE
SINGA PORE
SINGAPORE
SWEDEN
St ockholm
Umea
WEST INDIES
Port o f Spain, Trinidad

PENNS YLVANIA (Continued)
Philadelph ia He.thkit Electronic Cente r
Phillldelph ia Resco Elec tronics (Market St .)
Phoen ix ville Steve ns Electr onics
Pitt sburgh Heathki t Electron ic Cllnt er
Pi ttsb urgh Tydings Company
Wilkes Barre Ham line Electron ics
Yo rk G. Y. C Company
RHODE ISLAND
Cranston
Pawtu cket
Warwick
TENNESSEE
Clarksville
Coo keville
Nashville
Knoxville
Memphis
Memphis
Memphis
Nllsh viJIe
Oakridge
Tullahom a
TE XAS
Beaum ont
Dallas
Dallas
Da/Jas
Fort Worth
HOUlton
McA l/en
McA llen
San A ntonio
San A n tonio
UTAH
Midvale
Provo
Salt Lake City
Salt Lake Cit y
VERMONT
Essex Junction
VIRGINIA
A lexan dria
A lexa ndria
Ar lington
Blacksburg
Charlo tt esville
Colon ial Heigh u

• Flllls Church
Hampton
McLean
No rfolk
Norfolk
Port smouth
Richmond
Vienna
Virginia Beach
Warren ton
WASHINGTON
Bellevue
Everett
Kennewick
Lon gview
Moses Lake
Pasco
Richland
Seat tle
Sellttle
Sea tt le
Spokane
Tacoma
Tacoma
WEST VIRGINIA
Morgantown
Morgant own
Whe eling
WISCONSIN
Wesr A Jlis

Century 23

Forsythe Computers
Beckman Electronics

Computer Country

Oregon Ham Sales
Notvec Electronics

Zero-Gee Books
A mateur Radio Supp ly

Miller Elec tron ics
Portland Radio Sup ply

Comm-Sh.ck
Compu ter PathwaYI

Conley Radio Suppl y
vice & Distributing Inc.

A rts Electronics

Pllir Elec tronics
Saer EIK tron ic SYltems

By te Shap o f R. leigh

The CotrJputlr Company
S & S Elec tronics

Bits, Byt es & Micros
Heathkit Electron ic Cent er
Trice Wholesale Electron ics

High TtJChnology

Mead Elec tronic.
HNthkit Electro nic Cen ter
He. t~kit Electro nic Cent er

Un/ven al A mateur Radio
He,thkit Electronic Center
Amateur Electronic Suppl y

Ro ss Radio Company

Fort Orange Electr onics
Action A udio Inc.

Greylock Elec tronics
St anl i f, r RMJio Co. Inc.
Red/a Equip ment Corp.

Act/on A udio Inc.
Computer Tree Inc.

A ction A udio Inc.
l1'arren Radio

Heathkit Electronic Cente r
Action Audio Inc.

Greylqat Elec tronics
Action Audio Inc.
Action Audio Inc.

A risto Craft
Manhattan Electron ics Corp.

Radio Equipm ent Corp.
A ctiontAudio Inc.

arey/ock Electronics
Hllathkit Electro nic Cent er

Com ' Tech Electr onics
H thklt EJec tron ic Center

Trojan Electron ics
A m -Com Elec tronics

HafVII¥.Electr onics
ActJ"on A udio Inc.

The Computer Corner

Le ff Electr onics
Sunrise Elec troni c Dist rib utin g

Kass Electroni cs Distribuwrs
Mr. D's Digitlll Electronics

Warren RIIdio
Personal Computer Corporation

The Computer Em por ium
- Heathkit Eltictronic Center

H6IIth k.l t Etectronic Cen ter
Lafaye t te Radio

Com puter Corner
r vpet ronic Comp uter Store
Lafayett . Radio Electr onics

.(

-..- Micro -Com puter Service

Electronic Supply
Main TV Radio Electronics Inc.

Electronic Mart
Bell Electron ic.

La faye t te Radio
Ci ty Electronic Supply

North Wflst Radio o f Duluth Inc.
He thkit Electronic Center

f Pal Electronics
Helthkit Electronic Center

H{pwath a Electronics Inc.

MiCHIGAN (Continued)
Pontiac
Port Huron
Slginaw
St . Clair Sho res

er""
Trllverse City
MINNESOTA

ul til
Hopklnl
Minneapolis
St. Pa I
Winonll
MISSOURI
Btidgu ton
EI Dorado Springs
Florin .mt
M ONTANA
Billings
Bozem an Electronic
Great Falls
NEBRASKA
Lin coln

mcon
North PI.tte
Omaha
Om,ha
NE A DA
Las Vegas
NEW JERSEY
Cherry Hill
Fal, /.dwn
Ocetln
!?snnSIJu'ken
Pompton t:.akes
Ram.ey
Vin land
NEW MEXiCO
F,rmlngton
NEW YORK
Albany
Alba r
Albany
Bloomington
Buff.lo
Cortland
EndwtJ/I
Imllell
Jame,fown
Jericho
Kingston
Kingston
Middletown
N.wburgh
N~w York
New York
Orch,rd Park
Peekskl1/
Poughkfleps;e
North Whi ts Plains
Rensselaer
Roch~$t.r

Troy
Utica
Ve.tal
W.ppingen Fal/s
White PI4ins
NOR TH CAROL INA
Grunville
Morrhelld C;ty
Raleigh
NORTH DAKOTA
F_rrJ°
Fargo
OHIO
Bucyrul
Cincin.natl
Columbus
R~ynoldlburp

To/~do

Wickliffe
Youngstown
OKLAHOMA
Okl_hom Citt
Oklahoma Cit y
Oklahoma Cit y

ulsa
OR EGO
Alb,ny
B",verton
Corv,lIis
Eugen~

Ontario
Portland
Sllem
SIIlem
PENN SYLVANIA
Braddock
Chamb ersburg
Drexel Hill
Drums
Erie
Paoli

Custom Eltetronlcs
A ·G Supply Jnc.

Atlanta Comp u ter Mart
Com pu Shop

Radio Wholeule
Colem an 's Elec tron ics

Delcoms Hllwaii
In tegrated Circuit Supply

GEORGIA
A tlantll
A tlantll
Columbu s
St an" Mountain
HAWAII
A iea
Honolulu
IDAHO
Boise
~/dwell

ILLINOIS
Carbondale
Decatur
Evanst on
Groveland
Moun t Prospect
Niles
No rmal
Peoria
Peoria
Roc k ford
Schaum burg
Skokie
Villa Park
INOIANA
East Chicago cro Elec tro ics Corp.
Evansville Hutch & Son lric.
Gary Calumet Electronic Supply

~a,:~ ElltCtron/c Supply InJ.
Clint on Bridge EI«troniu Comp ut,r Center
Davenport Memory Bank
Des Moines Gi ffo d Brown Inco rporated
Des Moine s adio Trade Shpply Co.
KA NSA S I I
Hut chinson H utc ntnson Electr anks
Kansas City e lectro nIc SUfp luI S. I' $
Mission Heath ki t Elec tronic Center
Salina Elec tronics Inc.
~~~~~CKY Amateur RotdlOiEqUiPment Co.

Lex ington R,dio Electron ic. Equ ipm en t Co.
Lou isville Peerless Elec tron ir:Equ ipm en t Co.
Richmond Madi.on County Electronics
LOUISIANA
Baton Rou ge Davis Electronics Suppl y Co.
Baton Rouge "fenard Electronics tnc.
Baton Rouge Pelican EltlCtronJcs
Hou ma P.liclln Elect ronic.
Lake Charles Wholesal e Radio & EQuipm tln t
Me tairie Pelican Electronics
New Orleans Wm. B. Allen Supply Co.
MARYLANO ~ I
A nnap olis J & M Elec tron;cs Inc.
Baltimore Am dcan Oil tribu ting Co.
Baltimore Every thing Electronic
Baltimore Harco Elec tronics
Balt imore I' Trittonlcs Inc.
Churchville ChurchviJIe Elec tron1c.
Damascus D.",.scus CB
Frederick Frederick Computer Products Inc.
Glen Burn ie Revacto
Hagers town Custo Computing Inc .
La Vale J & M Electronics
Roc k ville Com pu ter Worbhop
Roc k ville He,thkir Elec tronic Center
Sil ver Spring Computers Erc.
To wson Baynesville E/~tronk Inc.
To wson I Computers. Etc .
Tows on Computers UnJjmit«i
Towson HNthkit ElectronIC Center
MASS ACHUSETTS
Peabody H~.th~/t Elec tron ic Cen t, r
Pit ts field Pitts(iftld Radio Co. Inc .
Waltham Computer Mart Inc.
Wellesley , Heathkit Electronic Centtlr
Worcester I RM ElectronIcs Inc .
MICHIGAN
A drian E & B Elecrronicllnc.
A nn A rbor La fayet te Radio
A nn Ar bor WedlmBy,r Elec tronic Supply
Bay City Kinde Distributing Company
Canto n The EJec tron ic Connection
CllIwson Radio Supply & Engineering Co.
Detroit Heath kit Electronic Cen ter
East Detroit Heath ki t Electronic Ce'l.(er
East Lilnsing Laf~tte adio
Flint Hobb y EllICtronic Cen ter
Flint Shand Eltctron;c. Inc.
Garden City Computer Center
Grand Rapi ds Micro Computer World
Grand Rap ids Radio Paru Inc.
Grand Rapids W.rren Radio Com pan y
Jackson Fulton Rlldio Supply
Lansing Fulton Radio Supply Co.
Livo nia L~favette Radio
Li von ia Radio Supply & Engineering Co. Inc.
Midland Computronix Corpo ration
Milan C & S Electronics Mart Ltd.
Muske gon H. R. Elec tronic.
Niles Niles Rad io Supply
Oak Park Lafayette Radio

The Elec tronic Compan y
T V Mart

Delilware Amateur Supply

Aurora Electronics
Cent enn ial Elec tronics Inc.

Amotec Inc.
Mt. Coin Distr ibuting Co.

Tucker Bros.
Indu strial Elec tronic Supply
L. fayette Radio Electronics

Jim 's A udio & S tereo Repair
B & S Elect ronics
Yuma Electronics

Computers For Yo u
L. fayette Radio

Ht!athkit Electron ic Center
Lakeland Speci.lty Electro nics

Herman Electronics
N & G Distribu tors

LlJfaye t te Radio
So utheast Micro- DlIt8 Corp.

Bay·Mar Electronics Inc.
Grice Elec tron ics Inc.

A MF Electronics
Microco mp u ter Sy stems

Hellth kit Electronic Cen ter
Bridgeport Computer

Dar Electron ics
Custom iztK!Com puter Sy stems

Com p uterworks

Southern Electr onics Company

Heath kit Elec tronic Cent er
Amco Electronic s

Earl 's Hobby Shop
AI Lasher Electronics

Century Electronics
Ford Elec tron ics

S.J. Elec tronics
Lio n Elec tron ics
SCR Elec tronics

Parad yn e Con sum er Electronics
Kimball & Stark

Fon tana Electronics
Sparky Electronk s

Eagle Electronic s
Bu ff 's Electron ics

Carson Elec tronics
Pacific Radio Ex change

A. B.C Electronics
Consume r Electro nics

Sco tt Radio Supply Inc.
To wer Elec tronic s Corp.

Computer Magic
Pacific Radio

Zackit
Coast Electronic s

Willy's Electronics
Elec tron ic Center

Dow Radio
Radio Sh ack A S. C. Palmdale

U.s. Electron ics
Zack Elec tronics
Do w Radio Inc.

Mission Elec tronics
Radio Mart

Heathkit Elec tronic Cen ter
Zackit

Salinas Radio
J&H Outlet Store

Radio Shack A .S. C Mira Mesa
By te Sh op

San Fernando Electronics
Zack Elect ronic s

Peninsula Electronic Supply Inc.
Unit ed Radio & TV Supply

Mid-State Electronic Supply
Electronics Plus

Lombard Electroni cs
Santa Cruz Electr onics

Industrial Electronics
c.p's Communicst ion s

Elect ron ics Inc.
G. IPine Elec tron ics

By te Shop
Sunny vale Electronics

SE Electronics
Torrance Elec tronics

D. C. Elec tron ics
Zackit

Thri ft y Elec tronics Supply Inc.
MicroSun Com puter Center

JK Electro nics
D & S Electron ics

Whittier Electronics Compan y

ALABAMA
Cr op wt!JJ
H unt n 'ille
Mobile
ALASKA
Anchorage
A nch orage
ARIZONA
FJagsf il ff
Sie rra Vista
Y uma
ARKANSAS
Little Roc k
CALIFORNIA
Anaheim
AzuslI
Bellflower
Berk eley
Srea
B uena Park
Suen. Park
Chula Vista
Cypress
Da vis
EI Mo nte
Fon tana
Fresno
Gl endale
Harbor City
Hawaiian Gardens
Hollywood
La Habra
Lancau er
Lon g Beach
Mission Viejo
Mo desto
Modesto
M onte rey
Morro Say
N ation al City
Oceanside
Oxn ard
Palmdale
P.'oAJto
Palo Alto
Pasaden a
Paso Ro bles
Red ding
SJJcr.mttn to
Sscrementa
Sa linas
San C.r los
San Diego
San Diego
San Fern ando
San Franci sco
San Jose
San Jo se
San Luis Obispo
San Rafael
SantiJBarb ara
San ta Cruz
58n t. Fe Sprin gs
Sant. Maria
Santa Ro sa
Sou th L ake Tahoe
Su isun Cit y
Sunn yvale
Torrance
Torrance
Vacilville
Vallejo
Van Nu ys
Walnut Creek
We stmins ter
Whit tier
Wh it tier
COLORADO
A urora
Colo rado Sprin gs
Den ver
Den ver
CONNECTICUT
A von
Bridgeport
Milford
New Haven
West port
OELAWARE
N ew Cllstle
FLORIDA
Ft . L.uderdale
Gainesv ille
Hi. leah
L.bland
Miam i
Miami
Oakl.nd Park
Orl.ndo
Panama Cit y
Pensacola
Tampa
Tampa

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


NEW and UNIQUE 
A big cookbook collection 
of every calculation you 
need in electronics 

440 problems and solutions plus 
725 illustrations connect you 
with the right answers in all your 
analog and digital circuit work! 

HANDBOOK OF 
ELECTRONICS CALCULATIONS 
FOR ENGINEERS AND TECHNICIANS 
Edited by Milton Kaufman, Pres.. Electronic Writers and 
Editors. Inc. . and Arthur H Seidman. Prof., Electrical En 
gineering, Pratt Institute 
653 pages 725 illustrations 524.50 

In trueetrrything -vou- need -lo -know style, this new and unique mas- 
ter catalog of calculations covers virtually every important topic in 
every important discipline in the field - from microprocessors, 
communications systems, and operational amplifiers to active fil- 
ters, microwaves, thick -film technology, and computer -aided circuit 
design! 

75': of the book is specific problems and theirsolutions (440 in all), 
and 25'r is simple explanation of these solutions. All put together in 
the most immediately useful, logical, and complete form possible. 

Its 653 pages and 24 chapters -all written by experts- add up to 
an invaluable problem- solving, time -saving reference for all around, 
everyday, on- the -job use. 

OTHER IMPORTANT NEW BOOKS IN YOUR FIELD 
HANDBOOK FOR ELECTRONICS ENGINEERING 
TECHNICIANS 
Edited by Milton Kaufman and Arthur H. Seidman. Perry J. 
Sheneman, Associate Editor. 
A quick, reliable guide to the latest methods, materials, applica- 
tions, and data. 560 pp., 695 illus., $25.50 

ELECTRONIC GAMES 
By Walter H. Buchsbaum and Robert Mauro. 
All the current technical know-how you need to design, program, 
and troubleshoot electronic games. 335 pp., illus., $17.50 

PERSONAL. COMPUTING: Hardware and Software Basics 
Electronics Book Series. 
A veritable smorgasbord of languages, programming, and applica- 
tions basics for popular personal- computer microprocessor chips. 
226 pp., illus., $14.95 

Available at your local bookseller, or -use this coupon for 
FREE 15 -DAY EXAMINATION - 

McGraw -Hill Book Company 
PO Boa 400 Hightstown New Jersey 08520 

Please send me the book(s) checked for 15 days on approval At the 
end of that time I will remit for the book(s) I keep. plus local tax 
postage and handling. and return the unwanted book(s) postpaid 

Kaufman & Seidman Handbook of Electronics Calculations 
(33392 -0) S24 50 
Kaufman & Seidman Handbook for Electronics Engineering Tech 
nicians (33401-3) $25 50 
Buchsbaum & Mauro. Electronic Games (08721 -0) $17.50 
Electronics Book Series Personal Computing (19151.4) S14 95 

Name 

Street 

City State Zip 
Ths order subtect to acceptance by McGraw.Hill 

SAVE MONEY -Remit in full with this order. plus local tax an.: 
McGraw -Hill pays all regular postage and handling costs Return 
books in 15 days for full refund it not completely satisfied 

Offer good only in the U S and Canada 
23 -A583- 4276 -3 
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SERVICE CLINIC 
continued front page 7! 

replaced it just for luck. This fixed it. The "rest" of the circuit, 
the part we didn't sec or think of, is shown in Fig. 2. This 
resistor is evidently in the high voltage beam- current circuitry; 
so, it has a very definite affect on its operation. There's the 
Alfred Hitchcock ending. We were really very happy to find 
it. 

The moral is this. If you have a stage that controls something 
else, and its parts are all good, then stop suspecting the control- 
ler, and suspect the circuit that controls the controller. In other 
words, the voltage or current or frequency that operates the 
control circuitry! This applies to a lot of stages! R -E 

service 
questions 

TRANSISTOR BLOWS 
The horizontal- output transistor was blown in this Sylvania 

EO -2. I replaced it, and now the horizontal driver runs very hot 
and the output takes far too much current. Do you have anything 
in your fibs on this ? -W. G., Mena, AR. 

Oddly enough, yes! Check 0428, the coupling capacitor into 
the horizontal -output transistor. If this capacitor is leaky or 
shorted, that will do it. While you're at it, also check Q500 in 
the DC voltage -regulator circuit; if this is leaky, the excessively 
high voltage on the + I60 -volt line will also cause troubles. 

VOLTAGE REGULATOR 
Help! After 20 years of TV service I finally ran into one that has 

me baffled. This Panasonic model T -124A (made for J.C. Pen- 
ney) works fine at 70 volts AC. but at 90 -110 VAC it blows the 
horizontal -output transistor. I tried using several transistors 
with higher breakdown ratings. but they went too. -G. S.. 

Brookfield. WI. 

I think we have a very good clue here. If the set works (safely 1 

at a greatly reduced line voltage and blows things at normal 
voltage, the most likely thing would be a regulator problem. 

Check the +105-volt source with a reduced line voltage. Run 
the line voltage up until this voltage reads exactly + 105. Now 
very carefully increase the line voltage. If this + 105 volts goes 

UP, watch out! 
This indicates that the voltage regulator is not working at all. 

Raise the supply voltage and you raise everything in the high - 
voltage stage. The most likely cause is a shorted pass transistor. 

SOLID -STATE TROUBLES 
Have I got a tough dog. Its e solid -state black -and -white TV 

set. and IM not familiar with solid -state sets. I get the full B+ 
voltage of 163 at all test points in this circuit. There's no high 
voltage and no low voltages. Can you help ? -T. S.. Everett. 
MA. 

Stand by for an instant course in solid -state troubleshooting. 
Your readings show the B+ voltage supply is normal, but it is 

obviously drawing no current at all. Check the horizontal- output 
transistor with an ohmmeter. With the positive lead to the base, 

you should get a low resistance reading to both base and collec- 
tor. Reverse the leads and put the negative lead to the base; you 
should get a high reading on collector and base. I strongly sus- 

pect the transistor (an NPN) is open. 
If so, check ALL the loads on the flyback, including the 

rectifier diode that develops these voltages for the transistor 
circuits. Before you turn the set on after replacing the output 
transistor, plug it into a variable voltage transformer. Place the 
current meter in series with the B+ voltage, and a DC voltmet- 
er across it. Bring the voltage up slowly and watch for any excess 

current drain. If you see it, stop and fix it! R -E 
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In true eceryt hi ng-vou-need-to-knoto sty le, thi s new and unique mas ­
ter catalog of calculat ions covers virtually every important topic in
ever y impor ta nt discipline in the field-from' microprocessors,
communicat ions systems, and operationa l amplifiers to act ive fil­
ters, microwaves, thick-film technology, and computer-aid ed circuit
design!

75'';< of the book is specific problems and their solutions (440 in all),
and 25'/1 is simple explanat ion of thes e solut ions. All put toget her in
th e most imm ediately usefu l, logical, and complete form possib le.

Its 653 pag es and 24 chapters-all written by experts-add up to
an invalu able problem-solving, tim e-saving reference for all around,
everyday, on-th e-job use.

OTHER IMPORTANT NEW BOOKS IN YOUR FIELD
HANDBOOK FOR ELECT RONICS ENGIN EERING
TECHNIC IANS
Edited by Milton Kaufman an d Arthur H. Seidman. Perry J .
Sheneman, Associat e Editor.
A quick , reliable guide to th e latest methods, materials, applica­
tion s, and data. 560 pp., 695 illus ., $25.50

ELECTRONIC GAMES
By Walt er H. Buchsbaum and Robert Mauro .
All the current techn icalknow-how you need to desig n, program,
and troubleshoot electronic games . 335 pp., illu s., $17.50

PERSONAL COMPUTING: Hardware and Software Basics
Electronics Book Series.
A veritab le smorgasbord of languages, programming , and applica­
tion s basics for popular personal-computer microprocessor chips .
226 pp., illu s., $14.95

Available at your loca l bookseller, or-use this coupon for

- - - - - - - FREE 15-DAY EXAMINATION ~ - - - - - -

McGraw-H ili BookCompany
P.O. Box 400 . Hightstown. New Jersey 08520

Please send methe book(s) checkedfor 15 days on approval. Atthe
end of that time I will remit for the book(s) I keep, plus local tax,
postage and handling, and return the unwanted book(s) postpaid.
o Kaufman & Seidman: Handbook of Electronics Calculations

(33392-0) $24.50
o Kaufman & Seidman: HandbookforElectronics Engineering Tech­

nicians (33401-3) $25 .50
o Buchsbaum& Mauro: Electronic Games (08 721-0) $17.50
o Electronics BookSeries: Personal Computing (19151-4) $14.95

Name _

Street _

City State Zip _
This order SUbject to acceptan ce by McGraw-Hili

SAVE MON EY - Remit in full with this order, plus local tax, and
McGraw-Hili pays all regular postage and handling costs. Return
booksin 15 days for full refund ifnot completelysatisfied.

Offer good only in the U.S. and Canada
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SERVICE CLINIC
continued f rom page 71

rep laced it ju st for luck, This fixed it. The " rest" of the ,circuit,
the part we didn't see or think of, is shown in Fig, 2. T his
resistor is evide nt ly in the high voltage beam-current circ uit ry;
so, it has a very definite affect on its operation. There's the
Alfred Hitchcock ending. We were reall y very happ y to find
it.

The moral is this, If you have a stage that controls something
else, and its par ts are all good, then stop suspecting the cont rol­
ler , an d suspect the circuit that controls the controller. In other
wor ds, th e voltage or current or frequ ency th at operates th e
control circ uit ry! T his ap plies to a lot of stages! R-E'

service
questions

TRANSISTOR BLOWS
The horizonlal-output transistor was blown in this Syl'lania

EO-2. I replaced it, and now Ihe horizontet driver runs 'Iery hoi
and the output takes far 100 much c'!rrent. Do you hev« anylhing
in your files on this?-W. G., Mena, AR.

Oddly enough, yes! Check C428, the coupling capac itor into
th e hor izontal-output transistor. If th is capacitor is leaky or
shorte d, that will do it. W hile you' re at it, also check Q500 in
the DC voltage-regulator circ uit; if this is leaky, the excess ively
high voltage on the + I~O-volt line will also cause tro ub les.

VOLTAGE REGULATOR
Help! After 20 years of TV servio« I fin l!"Y ran into one that hss

me baffled. This Panasonic model T-124A (made for J.C. Pen­
ney) works fine at 70 'lolls AC, but at 90-110 VAC il blows the
horizontal-output transistor. I tried using severet transistors
with higher breakdown ralings, but they went too.-G. 5 .,
Brookfield, WI.

I think we have a very good clue here. If the set works (safely)
at a grea tly reduced line voltage and blows things at normal
voltage, the most likely th ing would be a regulat or problem.

Check the + I05-volt source with a redu ced line voltage. R un
th e line voltage up unti l this voltage reads exactly + 105, Now
very carefully increase the line voltage. If th is + 105 volts goes
UP, watch out!

T his indicates that the voltage reg ulato r is not worki ng at all.
Raise the supply voltage an d you raise everything in the high­
voltage stage. The most likely cause is a shorted pass trans istor.

SOLID-STATE TROUBLES
Have I got s tough dog. It's a solid-state black-and-white TV

set, and I'm not fami/iar wilh solid-stale sets. I get the full B +
'Iollsge of +163 at all tesl poin ts in this circuit. There's no high
'Ioltsge and no low 'Ioltages. Can you help?-T. 5., E'lerett,
MA. .

Stand by for an instant course in solid -state troubleshooting .
Yo ur rea dings show the B+ voltage supply is nor mal, but it is
obviously drawing no current at all. Check the horizontal-output
transisto r wit h an oh mmete r. With th e positive lead to the base,
you should get a low resista nce read ing to both base and collec­
tor. Reverse the leads an d put the negat ive lead to the base; you
should get a high reading on collector and base, I st rongly sus­
pect the transistor (an N PN) is open.

If so, check ALL the loads on the flyback , including the
rectifier diode that develops these voltages for the transistor
circuits. Before you turn the set on afte r rep lacing the output
transistor, plug it into a variable voltage transformer. Place the
cur rent meter in ser ies with the B+ voltage, and a DC volt met­
er across it. Brin g the voltage up slowly and watc h for any excess
current drain, If you see it , stop and fix it! R-E
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Sony Wrote the Book on VTR - 
Now It's on Tape! 

Until now, learning about video recorders meant poring over 
very technical textbooks -if you could find them. Or enrolling in a 

highly specialized school. 
But with the new Sony Basic Video Recording Course, you can 

easily learn everything about video tape recording using video itself 
as a teaching tool. At your own pace, whenever its most convenient 
for you. The Sony course clearly demonstrates the theory, operation 
and characteristics of every major VTR unit. Including EIAJ, 
Betamax, VHS, U- matic, Quad and SMPTE Types A, B and C. 

You'll learn everything from the fundamentals of magnetism to 
the sophisticated processes used in color recording. And at the end of 
each lesson you'll find a thorough self- review test, so you can be sure 
you fully understand each subject before going on to the next one. 

You can order a preview tape, individual tapes on a specific 
subject or the entire course in Betamax or U -matic format. 

COURSE CONTENTS: 
The course consists of eight color video cassettes ranging from 

23 to 30 minutes in length and eight supplementary booklets: 
1. ELEMENTS OF MAGNETIC RECORDING, 2. VIDEO 
RECORDING, 3. SCANNER SYSTEMS, 4. TAPE FORMATS. 
5. TAPE TRANSPORTS, 6. SCANNER SERVOS, 7. LUMI- 
NANCE PROCESSING, 8. COLOR SIGNAL PROCESSING. 

The Sony Basic Video Recording Course will make you an 
expert on video tape recording. Whether you already own, se(( or 
service video equipment or just have an electronics background and 
want to understand how it really works -this course is what you've 
been waiting for. 

It would be hard to find a better teacher than the leader in the 
field -SONY. 

Sony Basic Video Recording Course 
I'm interested in learning VTR technology. Please send me: 

BASIC VIDEO RECORDING COURSE 
(8 cassettes/booklets, customized album and binder supplied) 

Betamax G I hr. 2 hr. S395.00 
(Reg. price 1503.001 

U-matic S487.00 
These prices available for limited time only. (Reg. once 5623. 00) 

INDIVIDUAL LESSONS 
(Price per cassette/booklet) 

Retamas 1 hr. 2 hr S61.00 

V." U-matic 576.00 

Circle lesson it and indicate quantity desired in space provided. 

L 2_ 3 ,4 .5 ,6 7 ,8 
PREVIEW TAPE 

Betamax 11v. 2 hr S12.50 

U -mauc S28.00 

Add appropriate sales tar and $1.75 per cassette ($14.00 for complete course) 

for handling and shipping. (UPS in continental U.S. If outside, add $15.00 for 
expon charges, plus collect freight charges; special handling is extra.) Make 
check 
account, 

money order payable to Sony Corporation. If charging to your Sony COMMUNICATIONS account, fill in number and enclose purchase order. _ __ G 
For phone orders, call: (213) 537.4300 Ext. 474 or visit your local Sony dealer. 

We honor VISA or Master Charge sia phone or mail. 

Name 

Address_ - 

City._ __ State 

Zip Code_ - .Phone N_ 

VISA 

VISA/Master Charge Number Exp. Date 

Signature 

Mail to: Sony Video Products Company, Tape Production Services, 700 W. 

Artesia Blvd., Compton, California 90220. 

NOTE: Tapes returnable if defective when received. Please allow two weeks 

for delivery. 

D SONY VIDEO 
Son). nnarna., aril t mates arc reaverN va.fenur \, of the Son) l ,xt,. ó 
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SonyVVrotetheBookonVTR­
Now It's on Tapel

Until now, learning about video recorders meant poring over
very technical textbooks- if you cou ld find them. Or enro lling in a
highly specialized school.

But with the new Sony Basic Video Recording Course, you can
easily learn everything about video tape recording using video itself
as a teaching tool. At your own pace, whenever it' s most convenient
for you. The Sony course clearly demons trates the theory, operation
and characteristics of every major VTR unit. Including EIAJ,
Betamax, VHS, Ll-matic , Quad and SMPTE Types A, Band C.

You'll learn everything from the fundamenta ls of magnetism to
. the sophisticated processes used in color recording. And at the end of

each lesson you'll find a thorough self-review test, so you can be sure
you fully understand each subject before going on to the next one.

You can orde r a preview tape, individual tapes on a specific
subject or the entire course in Betamax or U-matic for mat.

COURSE CONTENTS:
The course consists of eight color video cassettes ranging from

23 to 30 minutes in length and eight supp lementary booklets:
1. ELEMENTS OF MAGNETIC RECORDING, 2. VIDEO
RECORDING, 3. SCANNER SYSTEMS, 4. TAPE FORMATS,
S. TAPE TRANSPORTS, 6. SCANNER SERVOS, 7. LUMI­
NANCE PROCESSING, 8. COLOR SIGNAL P ROCESSING.

The Sony Basic Video Recording Course will make you an
expert on video tape recording. Whether you already own,sellor
service video equipment or just have an electronics background and
want to unders tand how it really works- this course is what you've
been waiting for.

It would be hard to find a better teacher than the leader in the
field-SONY.

79

Exp. Date

Signature

'T1
m
til
:ll

SONY.VIDEO ~
CO:M:M:UNICATIONS ~

Mail to: Sony Video Products Company, Tape Production Services,700W.
Artesia Blvd., Compton, California 90220.

NOTE: Tapes returnable if defective when received. Please allow two weeks
for delivery.

We hono r VISA or Master Charge via phone or mail. Z
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ' VISAName

I'm interested in learning VTR technology. Please send me:
BASIC VIDEO RECORDING COURSE
(8 cassettes/booklets, customized album and binder supplied)

Betamax 0 I hr. 0 2 hr. , '(R~ ';;i~-;};i~ Address ~.' .• ' J

W' Ll-rnatic 0 · · $487.00 City State' _

These prices available for limited time only. (Reg. price $623. (0) Zip Code Phone #----- - - - ----
INDIVIDUAL LESSONS
(p rice per cassette/booklet) VISA/Master Charge Number

Betamax 0 I hr. 0 2 hr. ' $61.00
W' U-matic 0 $76.00

Circle lesson # and indicate quantity desired in space prov ided.
L--, 2.--, 3_ _ ,4__,5_ _ , 6__, 7_ _ , 8__,
P REVIEW TAPE

Betamax 0 I hr. 0 2 hr. $12.50
U-matic 0 $28.00

Add appropriate sales tax and $1.75 per cassette ($14.00 for complete course)
for handling and shipping . (UPS in continental U.S. If outside, add $15 .00 for
export charges, plus collect freight charges; special handling is extra .) Make
check or money order payable to Sony Corporation . If charging to your Sony
account, fill in number and enclose purchase order . _
For phone orders , call: (213) 537·4300Ext. 474 or visit your local Sony dealer. Sony. Betamax and u-maucare registered trademar ks of the Sony Corp,
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Three 
supplies 
in one 

the 
autotracking 
B &KPRECISION 

1650 

Model 1650 8300 

Functions as three separate 
power supplies 
5V DC. 5A fixed output 
Two separate (A and B) 0 to 
25VDC outputs at 0.5A 
B supply can be set to track 
A supply directly or in any ratio 
from 0 to 100 

All terminals are fully isolated in 
all modes 
Outputs may be connected in 

series or parallel 
Fully automatic, current limited 
overload protection 

The B &K- PRECISION 1650 was 
designed to fill your bench power 
needs for both linear and digital 
circuitry. The exclusive opto- isolator 
controlled automatic tracking circuit 
allows the B output to precisely track 
voltage changes of the A supply 
while maintaining complete 
electrical isolation. 

Available for immediate 
delivery at your local 
B &K- PRECISION distributor. 

+KPREC/S/ON 

DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 312 889 -9087 

710 
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SWITCHING REGULATOR 
continued front page 60 

crease the output current is to increase 
the core volume of the inductor (larger 
pot core). When attempting to achieve 
higher currents, the drive circuitry to the 
switching transistor may have to be re- 
placed with devices that provide more 
base drive to the BU407 (Q1). Recom- 
mended replacement for the 2N3638Á 
(Q2, Fig. 5) is a 2N2905Á; Q3, a 

2N2222A is useful as it is. Reduce R9 to 
510 ohms and thc four 2.2 -ohm sense 
resistors should be replaced with an 
equivalent resistance of .1 ohm. 

The step -up configuration (Fig. 4) is 
dcsigncd for approximately 24 volts out- 
put. This can be altered by replacing R5 
(20K) with another value resistor (or 
potentiometer). The output changes 
about I volt for every 1000 -ohm change 
in R5. 

The step -down configuration (Fig. 5) 
has a nominal output of about 3.75 volts. 
This value can be raised by replacing the 
jumper wire shown at the output with a 

resistor. The output voltage will increase 
beyond the point where the output volt- 
age is within 5 volts of the input voltage. 

When investigating the inverting mode 
(Fig. 6), the polarity of C2 must be 
reversed from the other modes. 

TABLE 2 

Step Down 
Short: B,C,G,H,J,L.M.T,U 
Step Up 
Short A,D,I,K,N,O,P,Q,S,W 
Inverting 
Short: B,C.G,H.J,L.M.R,V 

Note that R14 is 360K for this 
configuration. In the two oth- 
er modes it is called R4 and 
is 3.6K. 

Table 2 shows which jumpers need to 
be installed to create step -up. step -down, 
or inverting output. These links are 
shown in the component layout diagram 
of Fig. 7. 

All holes on the board not relieved by 
artwork should have the wire soldered to 
both top and bottom sides. Components 
with grounded ends have holes for this 
purpose. Bc sure to solder to the top side 
ground plane. Complete artwork for the 
double sided PC board is provided in 
Figs. 8 and 9. If the modulation input 
(pin 5) is not used, solder pins 5 and 6 

together. 
The 3C8 ferrite material used in thc 

pot core for L I is quite brittle so take care 
not to drop the parts because they will 
shatter. Also when mounting the core be 
sure not to overtighten the mounting 
screw as that, too, could be the cause of 
an unpleasant cracking problem. R -E 
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NEW CATALOG OF 

HARD -TO -FIND 
PRECISION TOOLS 

Jensen's new catalog is jam -packed 
with more than 2000 quality items. 
Your single source for hard -to -find pre- 
cision tools used by electronic techni- 
cians, scientists, engineers, instrument 
mechanics, schools, laboratories and 
government agencies. This popular 
catalog also contains Jensen's world - 
famous line of more than 40 tool kits. 
Send for your free copy today! 

JENSEN TOOLS INC. 
1)30 s PRIEST OW Tempe AZ 85281 
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BIG 2%" 
3ISP_AYI 
SOLID STATE 

CLOCK/CALENDAR KIT 

t2:sg:y6 

0101 Displays time of day. date .t,temate between 
DOth automatically May be COnne _ted to 8 ohm 
speaker to alarm clock Operates from 120 VAC 60 Hz 

$49.95 Wale,,. .Ise extra. $24.95 

AUTO CLOCK CALENDAR KIT /. 0106 Displays either 

S29.95 
53995 assembled 

UNIVERSAL 
DESIGNER 

hours and minutes . 

month and day. or 
seconds Requires only 

2 mA of current while 
Ignition Is off Also 

operates on 9V 
battery Mounts easily 

In compact twoinch 
enclosure Not included) 

KIT 
6100 Indispensable aid 
to digital IC design 
2 pushbuttons. 2 read 
outs. 4 switch outputs. 
8 LEDs. 2 generators. 
2 counters. 5V supply pins 
Shown with CSC OT47S 
Breadboard (not included) 

.r.+-- SEND FOR 

FREE 

Ç 
C a. CATALOG 

PACCOM 

$39.95 
$419 95 assembr 

Add $2 50 per ord. 
postage and hands n : 

14905 N E 40th Street. R -2 
Redmond. WA 98052 (206) 883.920` 
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Three
supplies

•In one
the

auto-tracking
B&K-PRECISION

1650

Model 1650 $300

- Functions as three separate
power suppl ies

- 5V DC, 5A fixed output
- Two separate (A and B) 0 to

25VDC outputs at 0.5A
- B supply can be set to track

A supply directly or in any ratio
from 0 to 100%

- All terminals are fully is o late d in
all modes

- Outputs may be connected in
series or parallel

- Fully automatic, current limited
overload protection

The B&K-PRECISION 1650 was
designed to fill your bench power
needs for both linear and digital
circuitry. The exclusive opto-isolator
controlled automatic tracking circuit
allows the B output to precisely track
voltage changes of the A supply,
while maintaining complete
electrical isolation.

Available tor immediate
delivery at your local
B&K-.PRECISION distributor.

.BJl1Jl11J1I!1lI
DYNASCAN
CORPORATION

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

In Can ada Atlas Elect ronics Ootano
Int i Sis Em p ir E'Exp 270 Ncv.town Rd . PI(l,nv l(>w , l I . NY 11803
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SWITCHING REGULATOR
continued from page 60

crease the output current is to increase
the core volume of the inductor (larger
pot core). When attempting to achieve
higher currents, the drive circuitry to the
switching transistor may have to be re­
placed with devices that provide more
base drive to the BU407 (Ql) . Recom ­
mended replacement for the 2N3638A
(Q2, Fig. 5) is a 2N2905A; Q3, a
2N2222A is useful as it is. Reduce R9 to
510 ohms and the four 2.2-ohm sense
resistors should be replaced with an
equivalent resistance of .1 ohm .

The step-up configuration (Fig. 4) is
designed for approximately 24 volts out­
put. This can be altered by replacing R5
(20K) with another value resistor (or
potentiometer) , The output changes
about 1 volt for every lOOO-ohm change
in R5 .

The step -down configuration (Fig. 5)
has a nominal output of about 3.75 volts.
This value can be raised by replacing the
jumper wire shown at the output with a
resistor. The output voltage will increase
beyond the point where the output volt­
age is within 5 volts of the input voltage .

When investigating the inverting mode
(Fig. 6), the polarity of C2 must be
reversed from the other modes .

TABLE 2

Step Down
Short: B,C,G,H,J,L,M,T,U
Step Up
Short: A,D,I,K,N,O,P,Q,S,W
Inverting
Short: B,C,G,H,J,L,M,R,V

Note that R14 is 360K for this
configuration. In the two oth ­
er modes it is called R4 and
is 3.6K .

(,

Table 2 shows which jumpers need to
be installed to create step-up, step-down,
or inverting output. These links are
shown in the component layout diagram
of Fig. 7.

All holes on the board not relieved by
artwork should have the wire soldered to
both top and bottom sides. Components
with grounded ends have holes for this
purpose. Be sure to solder to the top side
ground plane. Complete artwork for the
double sided PC board is provided in
Figs. 8 and 9. If the modulation input
(pin 5) is not used, solder pins 5 and 6
together.

The 3C8 ferrite material used in the
pot core for L1 is quite brittle so take care
not to drop the parts because they will
shatter. Also when mounting the core be
sure not to overtighten the mounting
screw as that, too, could be the cause of
an unpleasant cracking problem . R-E

NEW CATALOG OF

~RD·TO·FIND

PRECISION TOOLS

Jensen's new catalog is jam-packed
with more than 2000 quality items.
Your single source for hard-to-find pre­
cision tools used by electronic techni­
cians, scientists, engineers, instrument
mechanics, schools, laboratories and
government agencies. This popular
catalog also contains Jensen's world­
famous line of more than 40 tool kits.
Send for your free copy today!

JENSEN roots INC.
1230 S PRIEST DR . TEmpe AZ 85281

CIRCLE 7 ON FREE INFORMATION CARD

BIG 2];2//
DISPLAY!'
SOLID STATE

CLOCK/CALENDAR KIT
0101 Displays time of day. date or alternate between
both automatically. May be connected to 8 ohm
speaker for alarm clock. Operates from 120 VAC60 Hz.

$49.95 Walnut case extra, $24.95

0106 Displays either
hours and minutes ,
month and day, or

seconds. Requires only
2 rnA of current while

ignition is off. Also
operates on 9V

battery. Mounts easily
in compact two-inch

enclosure (Not inc luded)

6100 Indispensable aid
to digital IC design.
2 pushbuttons, 2 read­
outs, 4 switch outputs,
8 LEOs. 2 generators ,
2 counters , 5V supply pins.
Shown with CSC QT47S
Breadboard (not included)

,... ,"" ':.~; SEND FOR Add $2.50 per order
~:_ FREE postage and handling.

'*-tJ:J~ 8 PAGE ~~
~,v .~!, CATALOG ~~

~\.. PRCCD..
l!J!Z'!!i'~."'ililiiiiiiiiiiiiiiiiiiiiiiiiii.

14905 N,E. 40th Street, R·2
Redmond, WA 98052 (206) 883-9200
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LEVEL METER 
continued from page 46 

output, and adjust R2 and R16 until the 
highest LED lights up at half its maxi- 
mum brightness. 

To use the PLM as a clipping indicator, 
disconnect your speakers from your am- 
plifier while leaving the PLM connected 
to the output. Dial your tuner to an FM 
rock station (these arc usually the most 
compressed and limited stations) and 
turn your volume control all the way up. 
Adjust R2 and R16 until the highest 
LED just barely lights up. Then turn 
them higher by about 20`í'r of the total 
angle they have been turned. When you 
reconnect your speakers, the highest 
LED will represent transient clipping of 
your amplifier. 

When using the PLM with a vacuum - 
tube amplifier, always connect a load of 
approximately the right value (8 ohms for 
example) across the output in the first 
calibration technique. Vacuum -tube am- 
plifiers arc not safe to use without a load, 
and full -power sinewave testing with 
speakers connected isn't good either for 
the speakers or your cars! The second cal- 
ibration procedure isn't of much use with 
vacuum -tube amplifiers, as they clip very 
differently. This wraps it up. Use and 
enjoy! R -E 

DIGITAL CLOCK 
continued from page 63 

the proper time, it displays the time by 
flashing the digits sequentially through a 

single seven- segment display. The se- 

quence of digits is: HHxMMxxx where x 

represents a blanked pause period. (The 
clock features leading -zero blanking so 

the sequence can also be: xHxMMxxx) 
The three pushbutton switches on the 

front panel arc, from left to right, SI, S2 
and S3. Switch SI is a "freeze" button 
and will stop the flashing sequence any- 
where in its cycle. Switch S2 is the slow - 
set button and S3 is fast time set. 

Upon plugging in the power transform- 
er, the clock comes up in an undefined 
state and usually flashes two zeros. Press- 

ing S3 for approximately I second will 
toggle the counters and put the clock in a 

correct timekeeping state. Now the cor- 
rect time can be set. 

This is best done by watching whatever 
time is currently sequencing so you can 
identify the first hour digit and anticipate 
when it will flash again on the next cycle. 
By depressing SI at just the right instant, 
you can "capture" the hour digit in the 
display and hold it there by continuing to 
hold down SI. (This may take a few tries 
for someone who has never set the time 
before). With the hours digit captured in 
the display, simultaneously depressing S3 
will advance that digit at the rate of I 

TOP VIEW of the PC board as d appears when 
the red plastic panel is removed. The six jump- 
ers sre clearly visible. 

hour per second. When the hours are 
properly set, release S3 and SI to contin- 
ue the flashing cycle. Now SI is used 
again, this time to capture the tens of 
minutes digit. S2 or S3 may be used to 
advance that digit to the proper setting. 
Then repeat the procedure once more for 
the unit minutes, this time using S2 to set 
that digit. 

The procedure is complicated to de- 
scribe, but with a little practice becomes 
very simple to do. This clock "grows on 
you" and attracts lots of attention so you 
had better be prepared to build others for 
your friends. R -E 

This chip 
changed 
your 
life. 

This book 
tells you 
how. 
And why. 

Understanding Microprocessors. 
From the Texas Instruments 

Learning ('enter. 288 pages. S4.95. 

Learn quickly and easily about the explosive impact microprocessors have 
had on electronics technology. 

How the "miracle chip" works to make those things you use everyday - 
calculators, appliances, microwave ovens, stereos, tv, automobiles -even 
toys and games -do the remarkable things they do. 

Understanding Microprocessors is the latest addition to the texas Instru- 
ments Understanding Series" 

All TI Understanding Series books are ideal for those who want to learn 
about today's technology without having to devote years to the study. 

Written in bright, clear, down -to -earth language, and fully illustrated. 
you'll find these books to be invaluable tools for your personal entry into the 
microelectronics revolution. See coupon for all details. 

t 1979 Texas Instruments Incorporated 80109 .1= 

LCW8161 Basic Electricity and DC Circuits 
1026 pages Building bloc..s for a 

thorough working knowledge 01 
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51995 

LCB3361 Understanding Solid -State Electronics S3 95 
270 pages - New 3rd edition 
Individualized approach for leaminç 
microelectronic basics 

LCB3311 Understanding Digital Electronics 
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into the fasanabng world of today's 
electronic logic devices, circuits arid 
systems 

LC84023 Understanding Microprocessors 
288 pages For me newcomer to 
microprocessors What they are. what 
they do and how they work 

LCB3321 Understanding Calculator Math S3 95 
224 pages Unlocks the real power of 
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practical applications 

Add sales tax. except AK. DE, MT, NH. OR 

Mail check or money order to Texas Instruments. P 0 Box 3640. 
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LEVEL METER
continued f rom page 46

output , and adjust R2 and R 16 unti l the
highest LED lights up at half its maxi­
mum brightness.

To use the PLM as a clipping indicator,
disconnect your speake rs from your am­
plifier while leaving the PLM connected
to th e output. Dial your tune r to an FM
rock station (these are usually the most
compressed and limited stat ions) and
turn your volume contro l all the way up.
Adjust R2 and R 16 until the highest
LED just barely light s up. Then turn
them higher by about 20% of the total
angle they have been turn ed: When you
reconnect your speake rs, the highest
LE D will represent transient clipping of
your amplifier.

When using the PLM with a vacuum­
tub e amplifier, always connect a load of
approximate ly th e right value (8 ohms for
example) across the outpu t in the first
calibration technique. Vacuum-tube am­
plifiers are not safe to use without a load,
and full-power sinewave testing with
speakers connected isn' t good either for
the speakers or your ears ! The second cal­
ibration procedure isn't of much use with
vacuum-tube amplifiers, as they clip very
differently. Thi s wraps it up. Use and
enjoy! R-E

DIGITAL CLOCK
continued f rom page 63

the proper time, it displays the time by
flashing the digits sequent ially through a
single seven-segment display. The se­
quence of digits is: HHxMMxxx where x
represents a blanked pause period. (The
clock features leading- zero blanking so
the sequence can also be: xHxMMxxx)

Th e three pushbutton switches on the
front panel are, from left to right , S 1, S2
and S3. Switch S I is a " freeze" button
and will stop the flashin g sequence any­
where in its cycle. Switch S2 is the slow­
set button and S3 is fast time set.

Upon plugging in the power transform­
er, the clock comes up in an undefined
state and usually flashes two zeros. Press­
ing S3 for appro ximately 1 second will
toggle the counters and put the clock in a
correct timekeeping state. Now the cor­
rect time can be set.

Thi s is best done by watching whatever
t ime is currently sequencing so you can
identify the first hour digi t and anticipate
when it will flash again on the next cycle.
By depressing S I at just the right instant,
you can "capture" the hour digit in the
display and hold it there by continuing to
hold down Sl. (Thi s may take a few tries
for someone who has never set the time
before) . With the hours digit captured in
the display, simultaneously depressing S3
will advance that digit at the rate of I

A
TOP VIEW of the PC board as it appears when
the red plastic panel is removed. The six jump­
ers are clearly visible.

hour per second. When the hour s are
properly set, release S3 and S I to contin­
ue the flashing cycle. Now S 1 is used
again, th is time to capture the tens of
minutes digit. S2 or S3 may be used to
advance that digit to the proper set ting.
Th en repeat the procedure once more for
the unit minut es, this time using S2 to set
that digit.

Th e 'procedure is complicated to de­
scribe, but with a littl e practic e becomes
very simple to do. Thi s clock "g rows on
you" and attracts lots of att ent ion so you
had better be prepared to build others for
your friends. R-E
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This book
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I~ how.
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And why.
Understanding Microprocessors .

From the Texas Instruments
Learning Center. 288 pages. $4.95.

Learn quickly and easily about the explosive impact microprocessors have
had on electronics technology.

How the "miracle chip" works to make those things you use everyday­
calculators, appliances , microwave ovens, ste reos, tv , automobiles - even
toys and games-do the remarkable things they do.
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BE SWiTCHED 
EXCLUSIVE SHELDAHL 

RI ESW/TCH KIT 
Yours for only $10.00 
Put your imagination and a scissors to 
work to make the switch you want. 
Modify the .030 thick, non -tactile panel 
into a water/dust resistant switching 
module. Kit includes design guidelines, 
instructions, membrane switching 
panel, flexcircuit connector, press -on 
nomenclature and RFQ checklist. 

ID 1980 SheIdahl Inc 

See your local distributor, or order by mail. 

Please send me - 16 key kit(s) short to ground crosspoint 
9 key kit(s) short to ground crosspoint 

I enclose $10 in check or money order for each kit order. 

NAME 

ADDRESS 

CITY STATE ZIP 

L__ 
Sheldahl 

Klept 40 

Mail to 
Sheldahl Inc 
Electrical Products Division 
PO Box 170 
Northfield. MN 55057 
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SOUND QUALITY 
continued from page 65 

parallel sound system, the signal -to -noise 
ratio is improved to better than 50 dB 
and that when the scene has a predomi- 
nantly white background with black let- 
tering, the signal -to -noise ratio is still 
about 40 dB better than in a conventional 
intercarrier sound system. 

Siemens recently announced the IDA 
4280 IC. a modified version of the TDA 
2840 that includes a video output terminal 
for feeding video recorders and has elec- 
tronic record/play switching circuits that 
can be controlled by voltages developed 
in the recorder. 

We have not found any indication that 
quasi -parallel sound technology has been 
adapted, or is even being considered, in 
the U.S. But, we feel sure that, if this new 
technique is as good as promised and has 
no hidden drawbacks. you can expect 
quasi -parallel sound to be featured in 
some mid -1980 and later models, par- 
ticularly now that network IV sound 
quality has been upgraded and there is a 
valid reason to improve receivers' sound 
systems. R -E 

Have rttitulu 
medical check -ups. 

American Wart Association r 

vst.r Fighting For Your US. 

Clever Klaps 
Test probes designed by your needs-Push to seize, push 
to release (all Kleps spring loaded). 
kiss 10. Boathook clamp grips wires, lugs, terminals 
Accepts banana plug or bare wire lead. 4Y4" long. 
Klops 20. Same. but 7" long. 
Klops 30. Completely flexible. Forked- tongue gripper Ac- 

cepts banana plug or bare lead. 6" long. 
Kieps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins 
Accepts banana plug or plain wire. 614" long. 
Klops 1. Economy Kleps for light line work (not lab qualify) 
Meshing claws. 41" long. 
Prof 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool "Bunch" pin fits banana 
jack Phone tip. 51/2" long. 

Write for complete catalog of - test probes, plugs, sockets, 
connectors. earphones, headsets, miniature components. 

Available through your local 
edistributor. or write to: 
RYE INDUSTRIES INC. 
128 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
CIRCLE 8 ON FREE INFORMATION CARO 

Kleps 10 - 20 
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M O u 

How to Get the Most Out of Your Heath. Computer 

The Heath Company is the only firm in the computer industry 
with an exclusive charter to serve the home user and hobbyist. Its 
plans for the 80s were the subject of a report in the November 
issue of Buss: The Independent Newsletter of Heath Co. Computers. 
Highlights covered 'included the future or The 118, the software 
situation, and a half dozen products planned for the new decade. 
Buss interviewed Heath's new computer product line manager who 
explained that since the firm's takeover by Zenith: "The ball game 
has changed arid the rules have changed." 

How these changes affect users of Heath° computers will be a 
primary focus of Buss in the months ahead. Since April 1977 it has 
been covering new computer products coming from Benton Harbor. 
Buss is not a company -controlled publication, so it can deal with 
the weaknesses of Heath* products as well as their strengths. It 
features news of compatible hardware and software from other 
vendors. It emphasizes candid accounts of owners' experiences 
with their systems. Their discoveries save readers headaches -and 
money. Buss also carries hardware modifications developed by 
readers. It recently offered subscribers plans to convert the H9 to 
display 24 lines. 

Recent issues have included: A program to produce lower case 
1114 output from upper case 119 input Microsoft BASIC review 
32K & 64K memory boards for H8 1189 review 118 bus expansion 

Local users' groups 1111 software notes Godbout products for 
H8 8080 Assembly Language Learning Program errors 118 

software sources FOR SALE listings 
Between issues Buss subscribers have another way of getting up- 

to -date information: a phone number to call for a recorded 

Buss is is mailed first class (by air mail outside North America). 
Yo avc the choice of starting with the latest issue or available 
back issues (about 10). Payment must be in U.S. dollars payable on 
a U.S. bank. Refund guaranteed if not satisfied. 
Issues U.S. & Canada Overseas 

12 S 9.97 515.00 
18 14.47 20.00 
24 17.87 25.00 

Buss 
325 -E Pennsylvania Ave.. S.E. 

Washington, DC 20003 
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Modify the .030 thick, non-tactile panel
into a water/dust resistant switching
module.Kit includes design guidel ines,
instructions, membrane switc hing
panel, flexcircuit connector, press-on
nomenclature and RFO checklist.

© 1980 Sheldahl. Inc.
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SOUND QUALITY
continued from page 65

parallel sound system, the signal-to-noise
ratio is improved to better than 50 dB
and that when the scene has a predomi­
nantly white background with black let­
tering, the signal-to-noise ratio is still
about 40 dB better than in a conventional
intercarrier sound system.

Siemens recently anno unced the IDA
4280 Ie , a modified version of the IDA
2840 that includes a video output terminal
for feeding video recorders and has elec­
tronic record/play switching circuits that
can be controlled by voltages developed
in the recorder.

We have not found any indication that
quasi-parallel sound technology has bee n
adapted, or is even being considered, in
the U.S. But, we feel sure that, if this new
technique is as good as promised and has
no hidden drawbacks, you can expect
quasi-parallel sound to be featured in
some mid-1980 and later models, par­
ticularly now that network 1V sound
quality has been upgraded and there is a
valid reason to improve receivers' sound
systems. R-E

Haverqalar
medical dledl-aps.

American Heart Associa t ion~
We're Fighti ng For Your Lll e'J/

CIRC LE 56 ON FREE INFO RMATIO N CARD

How to Get the Most Out of Your Heathe Computer

The ' Hea t h Company is the only firm in the computer industry
with an exclusive charter to serve the home user and hobbyist. Its
plans for t he 80s were th e subject of a report in the November
issue of Buss : The Indesendent Newsletter of Heath Co. Computers.
Highlights covered me uded the future of the H8, the software
situation, and a half dozen prod ucts planned for the ne w decade.
Buss inte rvie wed Heath's new com puter product line manage r who
exp lai ned t hat since the firm 's t akeover by Zenit h: "The ball ga me
has c hanged and t he rules have changed."

How these changes affect use rs of Heathe co mpute rs will be a
primary focus of Buss in the months ahead. Since April 1977 it has
been covering new co mputer products coming from Benton Harbor.
Buss is not a company-controlled publication, so it can deal with
fileweakne sses of Heat~ products as well , as their strengths. It
features news of compatible hardware and software from other
vendors. It e mphasizes candid accounts of owners ' experiences
with their systems. Their discoveries save readers headaches-and
money. Buss also carries hardware modifications developed by
readers , ifrecently offered subscribers plans to convert t he H9 to
display 24 lines.

Recent issues have incl uded : A program to prod uce lower case
H14 output from upper case H9 input • Microsoft BASIC review •
32K & 64K memo ry boards for H8 • H89 review · H8 bus ex pansion
• Local users ' groups > Hll software notes • Godbout products for
H8 • 8080 Assembly Language Learning Program errors • H8
software sources • FOR SALE listings

Between issues Buss subscribers have another way of getting up­
to-date informati<Ji1: a phone number to call for a recorded
bulletin.

Buss is mailed fir st class (by air mail outside North America).
YoUllave th e c hoice of sta rt ing with the latest issue or availa ble
back issue s (about 10). Payment must be in U.S. dollars payable on
a U.S. bank. Refund guaranteed if not satisfied.
Issues U.S. & Canada Overseas

12 $ 9.97 $15.00
18 14,47 20.00
24 17.87 25.00

Buss
325-E Pennsylvania Ave., S.E.

Washington, DC 20003

Kleps 1

Kreps 30

IUeps 10 - 20

Test probes designed by your ·needs- Push to seize, push
to release (all Kleps spring loaded).
Il.p. 10. Boathook clamp 'gr ips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 4314" long.
Kleps 20. Same, but 7" long.
Kleps 30. Completely flexible. Forked-tongue gripper. Ac­
cepts banana plug or bare lead. 6" long.
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC·board terminals, connector pins.
Accepts banana plug or plain wire. 61/4" long.
Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 41h" long. I
Pruf 10. Versati le test prod . Solder connection. Molded
phenolic. Doubles as scribing tool. " Bunch" pin fits banana \
jack. Phone tip . 51/2" long.

Write for complete catalog of • test probes, plugs, sockets, i
connectors, earphones, headsets, miniature components.
~ A vailable through your local Prut 10
~e distributo r, or write to: .
!...7. RYE I N D U S T R I E S IN C .
I N D U •~ 128 Spencer Place, Mamaroneck, N.Y. 10543

In Canada: Rye Ind ustries (Canada) Ltd.
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enjoy all the news of electronics 
you get in Radio -Electronics: proj- 
ects to build, new- equipment test 
reports, computer technology, ser- 
vicing tips, and all your favorite col- 
umnists on solid state, hobbies, hi- 
fi, servicing and computers. Check 
out the money- saving subscription 
offers on the coupon below, and 
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make today. or for the next three 
years. 
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SATELLITE TV 
continued farm pave .52 

sive protractor can be used when ad- 
justing the tilt angle. 

Remember that the spherical can 
look at signals off boresight ± 20 de- 
grees and with a corresponding reposi- 
tioning of the focus point antenna you 
can receive different satellites (or al- 
ternately look at more than one satel- 
lite simultaneously with multiple feed 
horns). The same thing is true with the 
vertical (lilt') angle. It reciprocates. If 
at your location the angle of arrival of 
the incoming signal is 34 degrees and 
the reflector is vertical (perpendicular 
to the earth). the focused energy will 
leave the reflector going down towards 
the ground at a 34- degree angle as well. 
Since this would result in your having 
to point the feedhorn antenna 'up' at 
the reflector at a 34- degree angle, it 
might also result in your having to dig 
a hole in the ground to properly drop 
the feedhorn- antenna 1.5 times the an- 
tenna aperture away from the antenna. 
The obvious solution is to tilt the an- 
tenna back. If the antenna is tilted 
back 20 degrees (the base stays on the 
ground. the top tilts backward) then 
your 34- degree elevation arrival angle 
will leave the antenna at an angle of 14 

degrees (34-20= 14) with respect to the 
ground. This will raise the focus point 
up above ground level and reduce the 
upward tilt required for the feed an- 
tenna. In any case. the same ± 20-de- 
gree reception ability we find true with 
incoming signals left and right of the 
boresight line also holds truc with the 
tilt angle. This simply says that you 
must have your tilt angle at least with- 
in 20 degrees of the highest arrival (ele- 
vation) angle of the incoming signals. 
A computer derived chart customized 
for your location was footnoted in the 
October 1979 issue. You need one be- 
fore you can start laying out your an- 
tenna! 

The feedhorn dimensions are given 
in Fig. 10. The feedhorn is flanged so 
as to mount directly to the type WR- 
229 waveguide flange found on the in- 
put side of most LNA's. Study the 
feedhorn drawing shown in Fig. 10 

carefully and the photo in Fig. I I Ma- 
terial is galvanized sheet metal and ac- 
curacy required is ± 0.1 inch. 

Note: The preceding material may 
not prove sufficiently detailed for the 
novice in this field. The Swan Spheri- 
cal TVRO Antenna manual is some 
30 pages in length and provides com- 
plete step -by -step instructions for those 
uncomfortable with the brevity of this 
quick outline. 

Next month we will give details on 
construction of the LNA (low noise 
amplifier) plus the VTO 8360 tunable 
oscillator and GaAs -FET active mixer 
assembly. R -E 

cregc0 

endeco 
soldering & 
desoldering 
equipment 

SOLDERING 
IRONS 

P.nca style Safety pht Two Mats - 20e anc 
row 6 fps Uhbeeakabe, handle 2 and 3 .are 
neoprene Coeds 

DE SOLDERING 
IRONS 

Pend style Safety eght Some operate at 40.e. folk 
at 20w 6 bp saes 2 and 3 wee rowan. cads 

SOLDERING & 
DE SOLDE RING 

KITS 

Everyfr.ng meow 
to sotd.e or de 

solde. o both Al 
,n a handy steam* meta 

box *nth neap 

drsrnrxno Of wMe 

Enterprise Development Corp. 
5127E 65th St indianap. . 

PHONE 13171 251 123' 

CIRCLE 25 ON FREE INFORMATION CARD 

PROTEUS It. 
PROGRAMMABLE 

'PRESET LEAD SYNTHESIZER 
2 exponential VOO'a with Sync. 
Note. source 
24 dB/octave low pass VCF 
Wife range LFO 
Wide range ADSR envelope generator 
3 octane digital keyboard 
16 programmable presets with nlöd battery 

' backup 
Preset data and address pon provided. 
Literal patch over hardwire points 
OUESTIONS7 How easy is It to 

ow powerful and versatile? Whit are.. 

o. $150 PROTEUS KIT . . $315.00; 
,Assembled . 64111.00 

%shipped tight ooUecti 

( ) Send the 8750 kit. $399 00 enclosed. 
( ) Send the 8750 assembled, $499 enclosed. 
( ) TELL ME MORE, send the 8750 Assembly S 

Using manual, $10 enclosed 
( ) Send FREE Catalog. 

Name 
Address' 
City: State:_ Zip' 

Dept. 2R, 1020 W. Wilshire 
Electronics Okla. City, OK 73116 

CIRCLE 60 ON FREE INFORMATION CARD 

SOLDERING &
DESOLDERING

KITS

Pencil style. Satety light. Some operate at 40w, idle
at 2Ow. 8 tip sizes. 2 and 3 wire neoprene cords .

DESOLDERING 1C~_.,
IRONS ~ -"--;:f:. .k . -=;

r

Pencil style. Safety light. Two heats - 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords .

CIRCLE 25 ON FREE INFORMATION CARD

( ) Send the 8750 kit, $399.00 enclosed.
( ) Send the 8750 assembled, $499 enclosed.
( ) TELL ME MORE, send the 8750 Assemb ly &

Using manual, $10 enclosed.
( ) Send FREE Catalog.

...,
m
OJ
::0

Name: C
Address: 5;
~ Dep~~a4~~, 1020Z~:WiiSti'ii6 ~

...~~~~o~i;,s 2~.;.£I~:..'2.K_7~1,1~.. ~
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SATELLITE TV
continuedfrom page 52

sive protractor can be used when ad­
ju sting the tilt angle .

Remember that the spherical can
look at signals off boresight ± 20 de­
grees and with a corresponding reposi­
tioning of the focus point antenna you
can receive different satellites (or al­
ternately look at more than one satel­
lite simultaneously with multiple feed
horns). The same thing is true with the
vertical ('tilt') angle. It reciprocates. If
at your location the angle of arrival of
the incoming signal is 34 degrees and
the reflector is vertical (perpendicular
to the earth), the focused energy will
leave the reflector going down towards
the ground at a 34-degree angle as well.
Since this would result in your having
to point the feedhorn antenna 'up' at
the reflector at a 34-degree angle, it
might also result in your having to dig
a hole in the ground to properly drop
the feedhorn-antenna 1.5 times the an­
tenna aperture away from the antenna.
The obvious solution is to tilt the an­
tenna back. If the antenna is tilted
back 20 degrees (the base stays on the
ground, the top tilts backward) then
your 34-degree elevation arrival angle
will leave the antenna at an angle of 14
degrees (34-20= 14)with respect to the
ground . This will raise the focus point
up above ground level and reduce the
upward tilt required for the feed an­
tenna. In any case , the same ± 20-de­
gree reception ability we find true with
incoming signals left and right of the
bore sight line also holds true with the
tilt angle. This simply says that you
must have your tilt angle at least with­
in 20 degrees of the highest arrival (ele­
vation) angle of the incoming signals.
A computer derived chart customized
for your location was footnoted in the
October 1979 issue. You need one be­
fore you can start laying out your an­
tenna!

The feedhorn dimensions are given
in Fig. 10. The feedhorn is flanged so
as to mount directly to the type WR­
229 waveguide flange found on the in­
put side of most LNA's. Study the
feedhorn drawing shown in Fig. lO
carefully and the photo in Fig. II Ma­
terial is galvanized sheet metal and ac­
curacy required is ± 0.1 inch.

Note: The preceding material may
not prove sufficiently detailed for the
novice in this field. The Swan Spheri­
cal TVRO Antenna manual is some
30 pages in length and provides com­
plete step-by-step instructions for those
uncomfortable with the brevity of this
quick outline .

Next month we will give details on
construction of the LNA (low noise
amplifier) plus the ' VTO 8360 tunable
oscillator and GaAs-FET active mixer
assembly. R-E
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State

Address

City

·8
ANDRECEIVE

2 YEARS OF
RADIO-ELECTRONICS

AT HOME.

Name

The option is yours! You can have
the next 12 or 24 excitement­
packed issues of Radio-Electronics
delivered to your door each month,
and save up to $5 of the newsstand
price while enjoying the conve­
nience of home delivery. And you'll
enjoy all the news of electronics
you get in Radio-Electronics: proj­
ects to build, new-equipment test
reports, computer technology, ser­
vicing tips, and all your favorite col­
umnists on solid state, hobbies, hi­
fi, servicing and computers. Check
out the money-saving subscription
offers on the coupon below, and
check off the one that suits you
best. It's the best move you can
make today, or for the next three
years.

Mail to: Radio Electronics
SUBSCRIPTION DEPT.• P.O. BOX 2520
BOULDER, CO LO. 80322 40BO

SAVE $5
Radio-Electronics

~----------------~
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More information on new products is available. Use the 
Free Information Card inside the back cover. 

DIGITAL METER, model LC53. the "2 Meter ". is 

a fully autoranged tester that checks capacitors 
and inductors for value and performance ability. 
Capacitor values are checked from 1 pF to 

CIRCLE 151 ON FREE INFORMATION CARD 

200.000 of with 1% accuracy: inductor values are 
checked from 1.0 uH to 10 H with 2% accuracy. 

A leakage test measures capacitor leakage to 
10.000 MA in 12 voltage steps Capacitors are 

automatically discharged after the test. The test 
also detects dielectric absorption and deformed 
capacitors, which can then be reformed by the 
power supply Inductors are checked for quality 
by a test that detects faulty cods. The unit can 
also check rectifiers and detect breakage in 
transmission lines. Price is $695 -Sencore, Inc., 
3200 Sencore Dr , Sioux Falls, SD 57107 

MULTIPLE OUTLET BOXES, is aline of 8 Under- 
writers Laboratories' listed models. some with 
special features These lightweight aluminum 
units all have S or 9 receptacles. 15 -amp circuit 
breakers. AC on /off switches, and indicator 

4.999 lkJ°' 
it II 

CIRCLE 152 ON FREE INFORMATION CARD 

PTS, 
8001 ~ 

dowel 
Component 
Analyzer 
Solid state component tester works in or out of 
circuit. Simple hook -up to any standard 
oscilloscope. High. medium and low range 
switch for matching the impedance of the 
component being tested. 
Dealer Net $54.95 
See the Yellow Pages for the Stocking Distributor or 
PTS Servicenter Nearest You. 

..., ee2 
::...e.:::... 

PTS ELECTRONICS, INC. 
The Only Name You Need To Know 

P.O. Box 272 Bloomington, IN 47402 812824.9331 

CIRCLE 54 ON FREE INFORMATION CARD 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

lights Two models feature surge suppressors 
that can absorb excess energy above 130 volts 
RMS. and one model has AC motor speed control 
for devices up to 6 amps. A fourth unit has a light 
dimmer that can control lamps up to 600 watts 
All models include a 6 -foot line cord and can be 
mounted anywhere Prices range from $28 50 to 
$74 50 -PMC Industries, Inc., 1043 Santa Flor- 
encia. Solana Beach. CA 92075 

DIGITAL RESISTANCE SUBSTITUTER. model 
RS -200 R -Boy. provides fast. error -proof method 
of setting resistance from 0 ohm to 9 megohms 
The unit uses 7 color -coded thumbwheel switch- 
es to dial in the desired resistance available 
&cross two banana -lack binding posts, the resis- 
tors used are 1'/. tolerance, ' i -watt rated and 

CIRCLE 153 ON FREE INFORMATION CARD 

serially tied. The model RS -200 comes in a 

rugged high -impact plastic case and measures 
3" .. 3',u / 2" ..- inches Suggested retail 
price model RS -200, $89 95. -IET Labs, Inc.. 
761 Old Country Rd., Westbury. NY 11590. 

ANTI -STATIC SPRAY, Stat -Free, eliminates stat- 
ic, dust and dirt from electronic equipment with- 
out adverse effect on any substance. Can be used 
on computer equipment, workbenches and tools 

Stat- 
Free 

CIRCLE 154 ON FREE INFORMATION CARD 

and is useful on panel meters and oscilloscope 
faces to prevent inaccurate readings Available in 
16 ounce cans Price is $2 98- Chemtronics, 
Inc., 681 Old Willets Path. Hauppauge, NY 
11787 R -E 

CIRCLE 153 ON FREE INFORMATION CA RD

ANTI -ST ATIC SPRAY , Stet -Free, eliminates sta t­
ic, du st and dirt fro m elect ro nic equipment with­
out adverse effect on any substance. Can be used
on compute r equ ipment, workbenches and too ls

ser ially t ied . The model RS-200 comes in a
rugged hig h- impac t plastic case and measures
3"1.. X 3%2 X 2' '1..- inches. Suggested retail
price: model RS-200, $89.95.- IET Labs, ln c.,
76 1 Old Coun tr y Rd., West bur y, NY 11590.

DIGI TAL RESISTANCE SUBSTITUTER , model
RS-200 R-Box, provid es fast, error-p roo f method
of selling resista nce from 0 ohm to 9 megohms.
The unit uses 7 co lor-coded thumbwheel switc h­
es to di al in the des ired resistance available
across two banana-j ack binding posts; the resis­
to rs used are 1% tolerance, '/'-wall rated and

light s. Two models feature surge suppressors
that ca n absorb exce ss energy above 130 volts
RMS, and one model has AC motor speed contro l
for devices up to 6 amps. A four th unit has a lig ht
dimm er that can cont rol lam ps up to 600 watt s.
All mod els include a 6-fo ot line cord and can be
mounted anyw here . Prices range from $28.50 to
$74 .50 .- PMC Industr ies, Inc., 1043 Santa Flor­
enc la, Sol ana Beach, CA 92075.

USE
ZIP

CODE

For
faster

•service
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MU LTIPLE OUTLET BOXES, is a line of 8 Under­
writers Lab orator ies' list ed models, some with
spec ial feat ures . These lightweight aluminum
uni ts all have 5 or 9 recept acles, 15-amp ci rcuit
br eakers, AC on /off sw itc hes, and ind icator

auto mat ica lly discharged afte r the tes t. The test
also detec ts dielectric abso rpt ion and deformed
capacitors, which can then be re for med by the
power sup ply . Inductors are checked fo r quality
by a tes t that detects fault y coils. The unit can
also check rectifiers and detect br eakage in
tr ansmission lines. Price is $695 .- Sencore, Inc.,
3200 Sencore Dr., Siou x Falls, SO 57 107.

Solid state component tester works in or out of
circui t. Simple hoo k-up to any standard
osci llos cope. Hig h, medium and low range
switch fo r matching the impedance of the
component being tested .
Dealer Net $54.95

PTS
8001
Component
Analyzer

More information on new products is available. Use the
Free Information Card inside the back cover.

CIRCLE 151 ON FREE INFORMATION CARD

200,000 " F with 1% accuracy; inducto r va lues are
checked fr om 1.0 "H to 10 H with 2% acc uracy.

A leakage test measures capacitor leakage to
10,000 " A in 12 voltage steps. Cap acit ors are

DIGITA L METER, model LC53, the "Z Meter" , is
a full y auto ra nged tes ter that checks capacito rs
and inductors for value and perfo rmance abilit y.
'Capacitor values are checked from 1 pF to

(/)
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Z
o
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See the Yellow Pages for the Stocki ng Distr ibutor or
PTS Servicenter Nearest You.

P T S ELECTRONICS, INC.
The O nly Name Yo u Need To Know

P.O. Bo x 272 Blo om ing to n, IN 47402 812-824 -9331

on
all,

mail
CIRCLE 154 ON FREE INFORM ATION CARD

and is usef ul on pane l meters and oscilloscope
faces to preve nt inaccurate readings. Ava ilab le in
16 ounce cans. Price is $2.98- Chem tronics,
Inc., 68 1 Old Wille ts Path , Hauppauge, NY
11787. R-E
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word (no charge for zip code) . . . minimum 15 words 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85c per word . . 

no minimum 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10c per word. Payment must accompany all ads except those placed by accredited advertising 

agencies. 5% discount for 6 issues. 10: for 12 issues within one year. if paid in advance. 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 26th of the third month preceding the date of the issue p e.. August issue closes May 26). When 
normal closing date falls on Saturday. Sunday. or a holiday. issue closes on preceding working 
day 

PLANS & KITS 
CONSTRUCTION plans for profitable business 
ideas. Catalog $ 1.00. GARLING, 438 N. Garfield 
Street. Lombard. IL 60148 

ELECTRONICS completed kits. No wiring. FM 
mic. VU meter. Touch control switch. Program- 
mable music block. Wheel fortune game Etc. 
Save up to 50 %. Write for free catalog today. 
Postcard will do. SUPERTRONICS INC., 39 Bow- 
ery, Box 88, New York, NY 10002 

AUDIO mixers. preamps, meters. Schematics, 
construction guides SASE brings free list. PAM 
ELECTRONICS, 3424 Memorial St., Alexandria, 
VA 22306 

BOOST CB /HAM modulation /range. Free infor- 
mation -plus plans /kits catalog. "SKIPPER ", 
Box 130 -F2, Paradise, CA 95969 

ELECTRONIC organ kits. The ultimate design. 
Sounds like a pipe organ. Build it to sell or build it 
to keep. Models for churches. homes, clubs. pizza 
parlors Send $1.00 for demo record and catalog. 
DEVTRONIX, Dept 70. 6101 Warehouse Way, 
Sacramento, CA 95826 

FREE KIT Catalog 
AUTORANGE DIGITAL CAP -METER 
KIT. Still the beat for only S74.9S 

Phone 415 - 447 -3433 
A. . 21 

contain.. 
TEST 6 
EXPERI - 

MENTER S 

EQUIP 

RAGE SCIENTIFIC 
R ILIVERMORET CA 94550 

TRS -80 controls lights. motors. appliances any- 
where in the house with your TRS -80 and BSR 
system X -10. Complete plans $5.95. Add 16 input 
and output ports plans $7.95. Information $1.00. 
DAPAR ELECTRONICS, 17 Jennings St., Spring- 
field. MA 01119 

NEGATVE ion generator plans Build yourself 
with easy -to-get parts and save 50%. to 75%. 
Includes ozone check 55.00 to LUNATRIX, Box 
891, Yucaipa. CA 92399 

PRINTED circuit boards from sketch or artwork 
Kit protects. Free details DANOCINTHS INC., 
Box 261, Westland. MI 48185 

To run your own clashed ad. put one word on each of the lines below and send this form along with your check 
for $1.50 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 $10. 

( ) Plans /Kits ( ) Business Opportunities ( ) For Sale 
( ) Education /Instruction ( ) Wanted ( ) 

Special Category: $10 

(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 34 35 

NR -2 adaptive noise filter kit as featured in 
Radio -Electronics August, September issues. 
Reduces audio noise 12 dB. Works with all pro- 
gram sources; tape, or FM broadcast. Even 
works with Dolby systems. $69.95. Free infor- 
mation. Dealer inquiries invited. ADVANCED 
AUDIO SYSTEMS, P.O. Box 24, Los Altos, CA 
94022 

POWER supply, regulated kit, limited supply 5V -1 
to 3 amps out. 110V/220V in, all parts in sche- 
matic, supplied except PC board and bleeder 
lamp, $11.50 /unit, plus $2.00 shipping and han- 
dling. 6% California tax. SHOCK CO., P.O. Box 
4332. Veneto. CA 94590 

GRAPHIC EQUALIZER 
TWELVE bands /channel $100 kit still available; 
see May 1978 R/E cover story or write: SYMMET- 
RIC SOUND SYSTEMS, 912 Knobcone Place. 
Dept. R, Loveland, CO 80537 

SATELLITE TV 
FOR THE HOME 

Our receiver lets you get over 
75 channels of television 
directly from the satellites!: 
HBO, Showtime, super sta- 
tions. sports and movies from 
around the world. Work. Ay l 
FCC licensing no longer required 

3WYSTOGO 
Buy complete -our 24- channel tunable 
receiver, LNA and feed, only $1.600. 
Assemble -our kit, all parts included, 
2-day project. 
Construct -from our new step -by -step 
plans -SAVE! 

Complete details covered In our Home Earth 
Station manual. Send $7.95 today (refundable 
against any purchase), or call our 24-hr. C.O.D. 
Hotline: (305) 869 -4283. 

SPACECOAST RESEARCH 
P 0 Box 442. Dept. T, Altamonte Springs. FL 32701 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE LA- 
BORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph'D's . . . Free revealing details. COUN- 
SELING, Box 317 -RE2. Tustin. CA 92680 

BROADCASTING! Start your own radio station at 
home, school, church' Become a DJ! Free infor- 
mation. "BROADCASTING ", Box 130 -F2. Para- 
dise, CA 95969 

ELECTRONIC MUSIC 
ELECTRONIC music and home recording In 
Polyphony magazine Advanced applications. in- 
terviews. projects. computer music. Sample. 
$1.50. Subscription (6 issues). $8 US /S 10 foreign. 
POLYPHONY, Box R20305. Okla. City, OK 
73156 

Lione O CAPACITANCE METER .1pF to999KuF 
In el FREQUENCY COUNTER 35MHz 

kit O SQUARE WAVE GEN. 1Hz to 99KHz- 
0 OHMMETER - 3.58MHz Xtal - Regulated PS- Five 
8" Readouts -Low cost TTL Circuits - Automatic 

Decimal Placement -Be AMAZED- Satisfaction 
Guaranteed. I Purchase the plans, etched P.C. 
board 4 -3/4" by 6 -3/4 " and front panel decal 
for $15.291 BAGNALL ELECTRONICS, Rai 179 May Street, Fairfield, Conn. 06430 

CLASSIFIED COMMERCIAL RATE (for firms or ind ividuals offe ring commerc ial prod ucts or ser­
vices) . $1.50 per word (no charge for zip code) .. . minimum 15 wo rds .
NONCOMMERCIAL RATE (for ind ividuals who want to buy or sell personal items) 85¢ per word . . .
no minim um.
ONLY FIRST WORD AND NAME set in bold caps . Add it ional bo ld face (not availab le as all caps) at
10e per word . Payme nt must accompany all ads except those placed by accred ited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in adva nce. All copy
subject to publisher's app rova l. Adver tisements using P.O. Box address will not be accepted unt il
adve rtise r supp lies pub lisher with permanent address and phone number. Copy to be in our hands on
the 26th of the thi rd mo nt h preceding the date of the issue (i.e., August issue closes May 26). When
normal c losing date fa lls on Saturday, Sund ay, or a holiday , issue closes on preced ing worki ng
day.

NR-2 adaptive noise filter k it as featured in
Rad io-Electronics August, September issues.
Reduces audio noise 12 dB . Works with all pro­
gram so urces; tape, or FM broadcast. Eve n
works with Dolby systems. $69.95. Free infor­
mation. Dealer inquir ies invited. ADVANCED
AUDIO SYSTEMS, P.O. Box 24, l os Altos, CA
94022

POWER supply, reg ulated kit, limited supply 5V-1
to 3 amps out , 110V/220V in, all parts in sche­
matic, supplied except PC boa rd and bleede r
lamp. $11.50/ unit , p lus $2 .00 shipp ing and han­
dli ng, 6% California tax . SHOCK CO., P.O. Box
4332 , Vella jo , CA 94590

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y . 10003

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

EDUCATION & INSTRUCTION

GRAPHIC EQUALIZER

SATELLITE TV
FOR THE HOME

TELEPHONE bugged? Don' t be Watergated !
Countermeasures brochure $ 1.00. NEGEYE lA­
BORATORIES, Box 547-RE , Penn sboro, WV
264 15

TWELVE bands/channel $100 kit. st ill ava ilab le;
see May 1978 R/E cover story or write : SYMMET­
RIC SOUND SYSTEMS, 912 Knobcone Place,
Dept. R, Love land , CO 8053 7

Our receiver lets you get over
75 channels of television
directly from the satellites!:
HBO, Showtime, super sta­
tions, sports and movies from
around the world. W..... Aayw.....-

FCC licensing no longer required.

-3 WAYS TO GO-
• Buy complete-our 24-channel tunable

receiver, LNA and feed, only $1,600.
• Assemble-our kit, all parts inc luded,

2-day project.
• Construct-from our new step-by-step

plans-SAVE!
Complete details covered in our Home Earth
Station manual. Send $7.95 today (refundable
against any purchase), or call our 24-hr. C.O.D.
Hotline: (305) 869-4283.

SPACECOAST RESEARCH
P.O. Box 442, Dept. T, Altamonte Springs, FL 32701'

Special Category: $10

PRINTED circu it boa rds fro m sket ch or artwork.
Kit projects. Free det ails. DANOCINTHS INC. ,
Box 26 1, Westland, MI 48 185

TRS-80 con t rols lights, motors, app liances any­
where in the ho use with your TRS-80 and BSR
system X-10. Com plete plans $5.95. Add 16 input
and output ports plans $7.95. Inform ati on $1.00.
DAPAR ELECTRONICS, 17 Jen nings St. , Sprin g­
field, MA 0 1119

NEGATVE ion gener ator pla ns. Build yourself
with easy -to-get parts and save 50% to 75%.
Inc ludes ozo ne check. $5 .00 to lUNATRIX, Box
891, Yuca ipa , CA 92399

ORDER FORM
PLEASE INDICATE in which category of classified advertising you w ish your ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Business Opportunities () For Sale
) Education/Instruction () Wanted ()

To run your own classified ad, put one word on each of the lines be low and send th is form along with your check
for $1.50 per word (minimum 15 words) to:

ELECTRONIC organ kits. The ult imate des ign.
Sounds like a pipe organ. Build it to sell or build it
to keep. Models fo r churches, homes , clubs , pizza
par lors. Sen d $1.00 for demo reco rd and catalog .
DEVTRONIX, Dept. 70, 6101 Warehouse Way,
Sacr amento, CA 95826

PLANS & KITS

BOOST CB/HAM modulation/range. Free infor­
mat ion - piu s plans/kits catalog. "SKIPPER",
Box 130-F2, Paradise, CA 95969

ELEC TRONICS completed kits . No wir ing . FM
mic. VU meter. Touch contro l switch. Program­
mable mus ic block . Wheel fortune game. Etc.
Save up to 50%. Write for free catalog today.
Postcard wi ll do . SUPERTRONICS INC., 39 Bow­
ery , Box 88, New York , NY 10002

AUDIO mixers, preamps, met ers . Schematics,
construct ion guides. SASE brings free list. PAM
ELECTRONICS, 3424 Memorial St., Alexandria,
VA 22306

CONSTRUCTION plans for profitable bus iness
ideas. Catalog $1.00. GARLING, 438 N. Garf ield
St reet, Lomb ard, IL 60148

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

UNIVERSITY degrees by mail! Bache lors, Mas­
ters, Ph'D 's . . . Free reveali ng details . COUN ­
SELING, Box 317 -R E2, Tustin , CA 9268 0

BROADCASTINGI Start your own radio sta t ion at
home, school, church! Become a OJ! Free infor ­
mat ion . "BROADCASTING", Box 130-F2, Para­
dise, CA 95969

ELECTRONIC MUSIC
ELECTRONIC music and home record ing in
Polyphony mag azine . Advanced applications, in­
terviews, projects, computer music . Sample,
$ 1.50. Subscription (6 issues), $8 US/$10 foreign.
POLYPHONY, Box R20305. Ok la . City, OK
73156.

Yone 0 CAPACITANCE METER .1pF to 999KuF
In 0 FREQUENCY COUNTER 35MHz

kit 0 SQUARE WAVE GEN. 1Hz to 99KHz­
o OHMMETER - 3.58MHz Xtal - Re9ulated PS- Five
.8" Readouts- low cost TTL Clrcults- Automatic
Decimal Placement- Be AMAZED - Satisfaction
Guaranteed. I Purchase the plans, etched P.C .
board 4-3/4" by 6-3/4" and front panel decal
for $15.291 BAGNAll ELECTRONICS, III
179' May Street, Fairfield, Conn. 06430
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Am.FM Convert Your Car Into A Concert Hall! Am-i.m- 
STäREO MONO 

AUTOMATIC RADIO 
MADE BY THE 
AUTO RADIO 
SPECIALISTS.. 

.Slav 
Very 

PUSH BUTTONS 

AM "FM-MULTIPLEX 

$100 STEREO 
No. 57448 

UNBELIEVABLE 
FACTORY CLOSEOUT! - One of Amenea's largest 
Independent manufacturers of automobile radios has 

Elven up which we announced in Nov. 1979 Radio 
ectronics &Popular Electronics magazinni. breve 

been fortunate In acquiring more of the last auto ra- 
dios in production. These are AM -FMMP \Steno 
sets.... designed for new can. AU are tested 100% 
operational and come with knob. & 5 push buttons. 
Ideal for instalhng in your auto, van, camper, boat 
or any other place 12 VDC u available. 

95 

AUTO RADIO 
NEWS ITEM! -- Auio stereo has become as sophisti- 
cated as home hi-fi - and nearly as expensive. You 
can spend $300 for simple components- which means 
stereo can be out of reach for many folks and 2nd 
can. If you want,. stereo sound system, can 
start with the purchase of 6100 radio 
mere $19.95 at Delta. The radios are designed for until interior of your car that has the combination 
of the hard plastic and soft upholstered surfaces. It 
is the perfect radio for top-sounding stereo system. 

í49s AM -FM AUTOMATIC 6AME RADIO. .bow.:kept 1t Is 
het t BA IO asleb ca ac. pUt Is 

RADIO FM ieka .r atatloaa W W wak nguls! 
mplete 11th metal top plate. push 

$2 for Shp6. BUY OF A LIFETIME! Ne. 67461, buttons and front Wn4. 

I 

Quality Speakers For Above Radios NEWI 
AT SURPLUS PRICES' 

V uelu No. 
40010R 
S730R i g0013R 

U6so14R 
Oso011R 
1760026R 

60010 1730 60013 60011 

Size Type Ohms Watte Magnet Mtg. Ctn. 
916 Oval 6 10 2-4" Rd. 6N s 44" 
6 Round II 3 2 -3/6 " 5-5IS 
5 we Round 4 a S 12 3" Rd. 3-7/4 
b w Round 4 k 6 12 3 41- Rd. 3-715 

4 :5 Oval a 10 2.5/6 "Sq. 54 a 3" 
4 :6 Oval 6 10 2- 3 /6 "Rd 54 :3" 

w High compliance stereo speakers 

Each 
s7.9s 

S.116 
7.9s 
11.1111 

SAM 
SAM 

Witt . 

BO 1 

BUILD YOUR OWN STEREO RADIO 

FRONT 
END 

Your Choice: 

4.95 
une 

2 TVFEa AVAILABLE 

FM FM-AM 
ONO. 60006111 ONO. 60007R 

The Heart Of A Recsiver'....We have acquired a number 
of front end tuners made for K1.11 -one of the audio 
pants for use in its sophisticated receivers- These tunen 
contain the mechanical & electronic sections. The elect- 
ronic section consists of an RE amplifier oscillator and 
ruser. FM output from the tuner is 10.3 MHZ. and the 
AM output is 455 KH2. Both types operate on 12VDC, 
and drew ppena. 12 ma. Tuning eappantor on FM mod - 

els has vernier for line tuning. Matira unit 4 shielded. 

"[hilt Power TRANSFORMER 
This transformer is one of the most versatile high power 

2995 RARE 
trap. 

dual 
we have ever sold. It has 6 heavy duty ind- 

wigs. and dual la ped primary. It has isolation winding 
rated at over 630 VA. plus 5 other winding. Proper selec- 
tion of the primary taps will allow the various secondary 

Delta Ne, voltages to be vaned by a 154. The transformer may 
be used on 115 or 230 volts, by putting the prtmanes in 

ernes or parallel. All output voltages may be reduced half If the primary windings , co are placed in senes and operated on 115 volts. W provide a data sheet showing W e 
many of the soilage posasbilUes of this flexible transformer. Lasted are the rated 

Value voltages. These current are extremely conservative We have drawn as much u 
Secondary 25% still keeping with our oven ratings. Wt. 39 lbs. gat- a Sat" a 7N' 

1 - 11SV 1A Amps 3- ISV LS Amps S - 1SV 5.0 Amps For computers. sign power amps. 

2- 32V 1.4 Amps 4- 11V 1.75 Amps a- isv S.0 Amps lab wbbbak boleh lemmas. ma- 

7. 

1, 14,.i . 12V Power 
Supply 
$1295 saVNnrwS.y.. 
1 A.e. Aait.u 
10 te 17 oiN Mrt b. 
Pe.. l.'onnwn Noaa 
CTestal LAB*. 111 

e e0 troth r..4 
cs.011 

stool NNh 
Na 

an eMo Nttt 

111AIL-OEDItñ ADDERS! 

1 za PG. 

, 1 CATAL G ELECTRONICS 
176 SECOND AVE. ` WALTHAM, MASS. 

02154 
Minimum Order 56.00 

TEL. (617) 388.4705 
11hen in our aera, Northrritrnr Ala - '. r , i mrtburv, .Vass. 

CIRCLE 28 ON FREE INFORMATION CARD 

MICRO COMPUTERS 
TRS110 micro computers by Radio Shack at 15/. 
discount. Also have software for business sys- 
tems. MICRO MANAGEMENT SYSTEMS, Down- 
town Shopping Center Plaza, Cairo, GA 31728 
(912) 377 -7120 

SATELLITE TELEVISION 
RECEIVE secret satellite television. Comploto 
plans 525.00. inlormalion 54.40. TELE -TEC. 8688 
Royal Drive. Noblesville, IN 46060 

INVENTIONS 
LEARN how to offer your invention for sale or 
license. Free booklet outlines procedures. royalty 
rates, requirements. KESSLER SALES CORPO- 
RATION. C-312. Fremont. OH 43420 

Burglar -Fire Protection f Protect Tsar Less, Novae, {miens, Ast., etc. 

Our conic, shot ho. .mean roan aire 
tiler, SWOON and de.en and taro ISIS We 

offer FEII ware -n er.e..t,n, iarvice 

REE CATALOG ,.,_;', 7` Y.... 
Burda Security Co. Box 82802-RE Laical'. Ne. 61501 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business- without investment. Write: BUSINESS- 
ES, 92 -R, Brighton 11th, Brooklyn. NY 11235 

BECOME a semiconductor distributor full or part 
time Here is a rare opportunity to engage yourself 
with one of America's leading suppliers of original 
Japanese semiconductors and exact replace- 
ment parts. Sell directly to retail outlets, repair 
shops, service technicians and manufacturers. 
Complete product line. backed up by a 40 million 
dollar inventory. priced to sell up to 50% lower 
than the leading replacement line. All products 
guaranteed. No investment required. Live wires 
only. Write to: NEW -TONE ELECTRONICS IN- 
TERNATIONAL, P.O. Box 1739, Bloomfield, NJ 
07003 

NEW tax loopholes discovered Everyone eligible. 
Unique ideas. Free facts. ULC, Box 359 BC, Clark- 
ston, GA 30021 

WHOLESALE, bearcat scanners, C.B.s stereos, 
speakers, top brands Fuzzbuster. Cobra Presi- 
dent. Pioneer, Jenseen, Regencey. 63.00 brings 
catalog price list to T I D Associates, North Side 
Square, Paris, IL 61944 

PASS FCC EXAMS 
T . O, FCC Tom Ata.., r taw, 

vv a' in FCC , si cod .e PININNNONN 4 
ewe./ =.1,.i. CM.* mores sea. 
New On w /CC .... N. -sin 
sesee- Ab atv Tw Provo, $5 es w.va o 
COf11R10nD PRODUCTIOfIS ! r Box 26346 I 

. L.n F,ncoco CA 94126 

WANTED 
MARCHANT mechanical calculator Model 10MR. 
$100 00 LEONARD WOODALL, 3811 Dempster. 
Dallas. TX 75211 

TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 

Dial Telephone "SUPER BUY" 
: . ve ' ce ;o,, er ito-,q and 

BOMAN, ONI sew 1111 M n.4.d 4 
.046so s W.t M ..r cerowswor ssite. 
Genii.,.. I se Mers ..sine I ' 1044 
weans sear The idea s1 4.M w eel 
swirls three we W -Ms he. cewwtrn 
Nett. I rut Nis I brainamen !snored . 0111= _.. III t. S1.9S W 

, 
PIK. W7 

PREE CATALOG Shaw. alo SAVINGS O. 

stNw .w MINIM r1r. Nw.mb.awNn 
tan MM. wir 1111. 11.11 

Surplus Center Bot 82209 RE Lincoln. Ne. 68501 

Be sure to ill~'udc SU fficicIIt postag('.

TRS-ao micro computers by Radio Shack at 15%
discount. Also have softwa re for business sys­
tems . MICRO MANAGEMENT SYSTEMS, Down­
town Shopping Center Plaza, Cairo, GA 31728
(912) 377-7120

BECOME a semiconductor distributor full or part
time . Here is a rare opportunity to engage yourse lf
with one of America's leadi ng suppliers of original
Japanese semiconductors and exact replace­
ment parts. Sell directly to retail outlets , repair
shops , service technicians and manufacturers.
Complete product line, backed up by a 40 million
dollar inventory, priced to sell up to 50% lower
than the leading replacement line. All products
guaranteed. No investment required. Live wires
only. Write to: NEW·TONE ELECTRONICS IN­
TERNATIONAL, P.O. Box 1739, Bloomfield, NJ
07003

SATELLITE TELEVISION
RECEIVE secret satellite television, Complete
plans $25.00, information $4.40. TELE·TEC, 8688
Royal Drive, Noblesville, IN 46060

INVENTIONS

WANTED

BUSINESS OPPORTUNITIES

WHOLESALE, bearcat scanners, C.B.s, stereos,
speakers, top brands Fuzzbuster, Cobra Presi­
dent, Pioneer, Jenseen, Regencey. $3.00 br ings
catalog pr ice list to: T & D Assoc iates, North Side
Square , Paris, IL 61944

MlCRO COMPUTERS

LEARN how to offer your invention for sale or
license . Free book let outlines procedures, royalty
rates, requirements. KESSLER SALES CORPO­
RATION, C-312 . Fremont, OH 43420

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business -without investment. Write : BUSINESS­
ES, 92-R, Brighton run, Brooklyn, NY 11235

_

11\£ Protect Your Life, Home, Business, Auto,etc.
. . • Our catalog shows how . Install your own
\'1 alarm systemsand devices and save SU S. We

.~":...:::: offer FREE write-in engineering service.

"FREECATALOG Lon ....... M • ......
• .u.-Sy O'''''..

NEW tax loopholes discovered . Everyone eligible .
Unique ideas. Free facts . ULC, Box 359 BC, Clark­
ston, GA 30021

,.

MARCHANT mechan ical calculator Model 10MR,
$100.00. LEONARD WOODALL, 3811 Dempster,
Dallas, TX 75211

Each
$7 .95

5.95
7 .95
9 .95
5 .95
5 ,95

AM·FM·
MONO

~

(HEwi:
\ I,-------..

Ty pe Dbms Watts Ma £,net Mtg . Ctrs .
Oval 8 10 244 " Rd. 6 th x 4 J4"
Round 8 3 2-3 /8" 5-5/8
Round 4 &:: 8 12 3 " R d . 3·7/8
Ro und 4 &< 8 12 3-...... Rd, 3-7/8
Ova l 8 10 2-5/8" Sq . 51A x 3 "
Oval 8 1 0 2·3 /8 "Rd 51,4, x 3"

High co m pliance stereo sp eakers

NEWS IT EM ! - Auto st er eo has bec ome as so ph is ti ­
cated as home hi·fi - and nearl y as exp ensive . Yo u

~~r:gec~~ eogU{o~fs~~~lh fg:n~~~;n~lk:~~: ~~ans

~:::i ~[t&°t£eW~~~:st:r~r a~loi ~~ltcilo~ oo~l~~
mer e J 1 9. 9 5 a t Delta . Th e radios are d esign ed for
sm all mterior of yo u r car that b as the combination
of the hard pl astic an d so ft upholster ed su rfac es . It
is the perfect radio for a top-so u ndi ng ste reo syste m .

Size
9 x6
6
5"
5 "

4 x 6
4x 6..

BUILD YOUR OWN STEREO RA DIO .....

KLH~2~TTune

4·~ij5 FM FM-AM
D N o , 600 0 6 R

liT he Heart Of A Re ceiver"....We have ac qui re d a number
of fron t en d tuners.. . ..made for KLH-one o f the audio

r~t~"ih~r~~~~~~a1°g~IS~t;~~1/:;~~r~~·. T.p~:eef~~~rs
ro nic secti on consists o f an RF am plifier. oscilla tor and

~~~ut~~l ~Ul~5\!if~~~thur:~;: ~ge~a~Ho~' ~~lfc.
~dh~aawv:~~~fo~1~eaiJ;~~\ri~ciJrifty~shi~l~~~-

CIRCLE 28 ON FREE INFORMATION CARD

12VPower
Supply
51 2 9;
f ~~~~~:j~~~b~eUfr~l~
10 .8 to 13 volt~. Mf l b y
pow cor Convcorslon Prod s

~r:~n~~: ·~~lh~~cod.
On- Off swit ch . Mou nt ed
on ste co l plat e 9 " x 9".

• No. S7 43R

:I49
~ AM FM SAME RA D IO ...bove excepl II is=- • AU TOMATIC not stereo ! Exc ell ent FM r eception ;

RAD IO -FM ~~~sprfu:\~tlhnrit~ht~;~:f:~~~~h
$2 fo r Sh pg. BUY O F A LI F ETI ME ! No. 5745R buttons a n d fron t bezels.

High Power TRANSFORMER
_ . This t rans former is o ne o f the m o st versatile hi £,h po wer

2995 transfonners we hav e ever sold . It has 6 heavy dut y wind-RARE In gs, and a dual t ap ped p ri mary. It has iso latio n windfng

FIND I
rated at over 630 VA. p lus 5 o t he r wi ndinp. Pr o per se lec­

• ti o n o f the primary taps wil l allow the vanous seco ndary

Del ta No. 6996R ~l~~~s ~~ ~!5~e~3gYv~~~:y putT~~tt~~~~marie~~
serie s or parallel. All ou t put voltages may be reduce d half if t he prim ary wi n di ngs
are placed in serie s and op-er ated on 115 volts . We p ro vid e a d ata she e t showing
m an y of t he vo lt age possibilities of this fl exible trans fo rmer . List ed ar e t he rated
voltages. The se currents ar e extremely c onserv a tiv e . We have dra wn as m uch as

Seconda ry 25 % m ore. st ill keepin g with our own ra tt nes , Wt . 39 Ibs . 61h" x 51h" x 7 th"

1 - 115V • 5.5 Amps 3 - 15V 0 4.5 Amps 5 - Fa¥,rs~c:,~I~~i,ebs,;n~I~~Jpop'1i~~.a~: .s ,
2- 32V .l .4Amps 4 - llV 01.75Amps 6 -

f iif;to Convert Your Car IntoAConcert Hall!
AUTOMATIC RADIO

(

AM.FM'MU LTI9S $.100 STEREO
!!~~;AUTO RADIO

IQuality Speakers For Above Radios
AT SURPL US PRICES!
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Low Cost... High Performance 
DIGITAL MULTIMETER 

Dm- 

;1. 
r 111 

fsr - 
S 

$99.95WIRED 
Low cost, high performance that's the DM 700 Unlike some of the 
hobby grade DMMs available the DM. 100 otters professional quality 
performance and appearance at a hobbyist price It features 26 
different ranges and S functions all arranged in a convenient easy to 
use format Measurements are drsptayed on a large 3', digit '., inch 
high LED display with automatic decimal placement automatic 
polarity, and overrange ,ndication You can depend upon the 
DM -700 state-of-the-art components such as a precision laser 
trimmed resistor array semiconductor band gap reference and 
reliable LSI circuitry insure lab quality performance for years to 
Come Basic DC volts and ohms accuracy is 0 1% and you can 
measure voltage all the way from 100 iry to 1000 volts current from 
0 1 era to 2 0 amps and resistance from 0 1 ohms to 20 megohms 
Overload protection is inherent in the design 01 the DM- 700. 1250 
volts AC or DC on all ranges making it virtually goof proof Power IS 

supplied by four 'C' size Cells, making the DM- 700 portable and as 
option-. a nicad battery pack and AC adapter are available The 
DM -700 features a handsome let black rugged ABS case with 
convenient retractable tilt bail All factory wired units are covered by 
a one year limited warranty and kits have a 90 day parts warranty 

Order a DM -700. examine it for 10 days. and it you're not satisited 
in every way. return it in original Corm for a prompt refund 

Specatcaaons 
DC and AC volts 
DC and AC current 
Resistance 
Input protection 

Input impedance 
Display 
Accuracy 
Power 
Size 
Weight 

100 ,.v to 1000 volts S ranges 
01 ,A to 20 Amps 5 ranges 
0 111 to 20 megohms 6 ranges 
1 250 volts AC DC all ranges tuse protected 
for overcurrent 
10 megohms. DC - AC volts 
3', digits. 0 5 inch LED 
0 1% basic DC volts 
4 'C' cells. optional nicad pack. or AC adapter 
6"W x 3 "H x 6"0 
2 lbs with batteries 

Prices 
DM -700 wired tested 
DM -700 kit form 
AC adapter charger 
Nicad battery pack 
Probe kit 

TERMS Satisiacuon guaranteed or 
money refunded COO. add S1 SO Min 
'mum Order Se 00 Orders under 
510 00. add S 75 Add 5% for postage 
insurance. handling Overseas add 
15% NY residents. Sad 7% tar 

S99 95 
79 95 

4 95 
16 95 
395 

600 mHz COUNTER 

$99.95WIRED 
The CT -70 breaks the price barrier on lab quality frequency counters 
No longer do you have to settle for a kit. half -kit or poor performance 
the CT -70 is completely wired and tested, features professional 
quality Construction and specifications. plus is covered by. one year 
warranty Power for the -70 is provided four 'AA' 
or 12 volts. AC or DC. available as options are a nicad battery pack. 
and AC adapter Three selectable frequency ranges each with its 
own pre -amp. enable you to make accurate measurements from less 
than 10 Hz to greater than 600 mHz All switches are Conveniently 
locater. on the Iront panel for ease of operation, and a single input 
lack eliminates the need to change cables as different ranges are 
selected Accurate readings are insured by the use of a Large() 4 inch 
seven digit LED display a 1 0 ppm TCXO time base and a handy LED 
gate light indicator 

The CT -70 is the answer to all your measurement needs, in the 
livid, in the lab. or in the ham shack Order yours today. examine it for 
10 days. if you're not completely satisfied. return the unit for a prompt 
and courteous refund 

Specifications 
frequency range 
Sensitivity 

Stability 

Display 
nput protection 
nput impedance 

Power 
',ate 
Decimal point 
Size 
Weight 

t0 Hz to over 600 mHz 
less than 25 my to 150 mHz 
less than 150 my to 600 mHz 
1 0 ppm. 20.40 °C. 0 05 ppm C TCXO crystal 
time base 
7 digits. LED. 0 4 inch height 
50 VAC to 60 mHz. 10 VAC to 600 mHz 
I megohm, 6 and 60 mHz ranges 50 ohms. 
600 mHz range 
4 'AA' cells, 12 V AC/DC 0 sec and 1 0 sec LEO gate light 
Automatic, all ranges 
5 "W x 1%,"H x 5'4"0 
1 lb with batteries 

Prices 
CT -70 wired + tested $99.95 
AC adapter 4.95 
Nicad pack with AC adapter /charger 14.95 
Telescopic whip antenna. BNC plug 7.95 
Tilt bail assembly 3.95 
CT -70 Kit Form 75.95 

ramsU Icrnnis 
BOX 4072, ROCHESTER, N.Y. 14610 

PHONE ORDERS CALL 
(716) 271-6487 

CIRCLE 35 ON FREE INFORMATION CARD 

600 111Hz COUNTER

Prices
CT-70 wired + test ed $99.95
AC adapter 4.95
Nicad pac k with AC adapter/cha rger 14.95
Telescopic wh ip antenna, BNC plug 7.95
Tilt bail assembly 3.95
CT-70 Kit Form 75.95

J~rnsfllJ fllfI[]irlJr1i[]s
BOX 4072, ROCHESTER, N.Y. 14610

PHONE ORDERS CALL
(716) 271-6487

."
m
lD
JJ
C
>
JJ
-<

10 Hz to over 600 mHz
less than 25 mv to 150 mHz
less than 150 mv to 600 mHz
1.0 ppm, 20-40°C; 0.05 pprnzvC TCXO crysta l
time base
7 digits , LED, 0.4 inch height
50 VAC to 60 mHz. 10 VAC to 600 mHz
1 megohm, 6 and 60 mHz ranges 50 ohms,
600 mHz range
4 'A A' cells, 12 V AC / DC
0.1 sec and 1.0 sec LED gat" lig ht
Automatic, all ranges
5 11W x 1%/iH x 5Y211 D
1 lb with batteries

Speciflc alions
Frequency range:
Sensitivity:

Power:
Gate:
Decimal point:
Size:
Weight:

Stability :

Display:
Input protec tion:
Input impedance:

The CT-70 breaks th e pr ice barr ier on lab quali ty fr equ ency counters.
No longer do you have to settle for a kit , half- kit or poor perfo rma nce ,
the CT-70 is completely wired and tested , fe atures profess iona l
qua lity const ruct ion and spec ificat ions , plus is co vere d by _. one year
warranty. Power for th e CT-70 is prov ided by four 'AA' s ize batteries
or 12 vo lts, AC or DC, ava ilable as opt ions are a nicad batt er y pack ,
and AC adapter. Three selectabl e frequenc y ranges , each with its
own pre-amp, enable you to make accurate measur ements from less
than 10Hz to grea ter th an 600 mHz. All switches are convenient ly
loc ated on the fr ont panel for ease of operatio n , and a sing le inp ut
jack eliminates th e nee d to change cab les as di ffere nt ranges are
selected. Accurate readin gs are insured by the use of a large 0.4 inc h
seven digit LED display, a 1.0 ppm TCXO time base and a handy LED
gate light indi cator.

The CT-70 is the answer to all your measurement needs , in the
fieid , in the lab , or in the ham sha ck . Order yours today, examine it fo r
10 days, if you're not comp lete ly sat isfied, return the unit for a prompt
and co urteous ref und.

CIRCLE 35 ON FREE INFORMATION CARD
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100W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A cr.,,.t ces.gn makes this 
end unique in its Class. Crystal clear, 100 watts 
power output will satisfy the most picky fans. A per- 
Sect combination with the TA -1020 low T I M. see- 
reo pre-amp. 

Specifications 
Output power: 100W RMS into 8 -ohm 

125W RMS into 4 -ohm 
Frequency response 10Hz 100 KHz 
T.H.D : less than 0.008% 
S/N ratio. better than 80d8 
Input sensitivity. IV max 
Power supply 40V @ 5 amp 

TA -1000 KIT 
$51.95 
Power 

transformer 

MARK IV 
LED POWER 

INDICATOR 
This new stereo level indicator 
color LED (15 per channel) 
level output of your amplifier 
Comes with a well-designed 
tic panel and has a selector 
or gradual output indicating. in D.0 with THG on board 
trots. This unit can work with 
to 200W! 
Kit includes 70 pcs driver 
matched 4 -color LED. all 
ents. PC board and front 

- - 

_ _ 

15 STEPS 
LEVEL 
KIT 

. _nsists of 36 4- 
to iisJicate the sound 

from 36d8 +3dB. 
silk screen printed On- 
switch to allow floating 

Power supply is 6- 
input sensitivity con- 

any amplifier from 1W 

transistors, 38 pcs. 
other electronic comport- 

anet 

MARK IV KIT 531.50 

DIGITAL AUTO N 
SECURITY SYSTEM 

1 DIGITS 
PERSONAL CODE!' a 0 
SPECIAL $19.15 

proximity triggere . roximi 
voltage in gored 
mechanically triggered 

This alarm protects you and itself' Enter -, . 

tested area will set it off. sounding your car hoir 
or siren you add. Any change in voltage will alsc 
trigger the alarm into action If cables within pas 
senger compartment are cut the unit protects itsel' 
by sounding the alarm. 3-WAY PROTECTION! 

All units factory assembled and tested - Not a kit' 

A NEW LED ARRAY AND ¡" $15.00 each 

!.- . 

It 

30W + 30W STEREO 
HYBRID AMPLIFIER KIT 

works in 12V DC as well! Kit includes 1 PC SANYn 
-043 stereo power amp IC LM 1458 as pre 2 

other electronic parts. PC Board, all con:-, 
pots and special heat 
sink for hybrid. Power 
transformer not in- 
chided It produces ultra r hi -li output up to 60 4 watts (30 watts per - a7 channel) yet gives out 4 4 less than 0.1% total har- 
monic distortion between 

$32.50 PER KIT 
100Mz and 10KHz 

DRIVER FOR 
LEVEL METERS 

stets cure , a wade range of level and ahoy 
's. output and input voltage. time related thane 

erature. light measurement and sound lever 
Jlem of uneven brilliance often encounterc :. 

? arrangements as well as design problems cane 
Jsmg several units of varying size are substar. 

Y reduced 12 LEDs in one bar 

LED ARRAY 
GL -112R3 Red. Red. Red $5.50 
GL -112N3 Green. Yellow. Red $6.50 
GL -112M2 Green, Green. Red $6.50 
GL 112G3 Green, Green. Greer S6 50 

SANWA 
COMPACT - LIGHTWEIGHT - ULTRA SLIM 

BATTERY CHECKER - LED TESTER 
T -55D (w /o temp probe) $11.50 
T -55THD (temp probe) $66.50 

SPECIFICATIONS 
Ranges 
DC Voltage: 150mY. SOOmV, 1.5V --.._ 6V. 15V, 50V, 250V. 1kV (All 

mac. -1,. 20k u /V) 
C - 25kV Using HV probe) 

STK 
all 

DC2Curmré`n'SOOmAdro1r) mA. 

,.._ "-a AC Voltage: 15V. 51)0V, (9k a /V 
`' ..- AC Current: 6mA. 6A (2V and 

55mV drop) 
N F Resistance: 1010ä 10Oku 

IMO 5Ma(max calbtn) 
100L 1ku 

11111111-I 10ku 501(0 (mid scale) 
10ku 1OOku 

Load Current. 30mA 3mA 300mA 
Load Voltage: 3V 3V 3V 
Decibels: -10 tor55dB 
Batt Check: 0 9 to 1.5V (10:' load) 
LED Check: (Available) 
Temperature: -50' to --100C and 0' to 200'C 

BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R L 8 ` FEATURES 
Circuitry. designed for operation by , 

; 

efficient. high power silicon trans;s:r 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
9" 6W cool /daylight miniature fluores 
cent tube 
8 x 1.SV UM -1 (size D) dry cell battery. 
Easy sliding door for changing batteries ., Stainless reflector with wide angle - $10, EA ereasinq of the lantern 

I '- 
- 

. NUM 
LED DRIVERS 

240G , .; , , ::o drive. 12 
? The n,,n.uer of LED is i neai.y i. uminated ac- 
-ding to the control voltage input terminal 21 

-7 voltage is 9 12V D.0 $5.35 EACH 

PROFESSIONAL FM 
WIRELESS MICROPHONE 

Probe not supplied with T-550) 
Accuracy 
DC Voltage: ±2.5% f.s.d. 
DC Current' ;2.5% f.s.d. 
Batt Check .12.5% f.s.d. 
AC Voltage /Power on 1 5V range: ±5% f s.d. 
AC Voltage /Power above 15V range: 3 5% 1 s C 

AC Current: +5% f.s.d. 
Resistance /Temperature' +3% of arc 

Dimensions- 146 x 97 x 28mm thick 
Weight: 240g 
Instrument supplied with Batteries 1 5V (UM -3 or 

R6)x2 
Fuse & Spare: 500mA 250V 
Temperature Prob (TSSTHD only 

STEREO 

OCL 

- 

M. ,a tt 
:.'.1.:.*"...: 

COMPLETED UNIT 
pre amp &Dower stereo 
treble 3 -way tone control. 

ready to work Total 
0.5% at lull power 
per channel at 8tß 

or DC. Complete unit 
transformer 

AMPLIFIER 

60 W 

Aiii6O W 

TECT model WEM-16 is a factory assembled FM wire 
less microphone powered by an AA size battery 
Transmits in the range of 88.108MHZ with 3 Cans ., 

for circuits and an omni-d irectional electric co- 
ser. Element built -in plastic tube type case: m e 

6'/." long With a standard FM radio, can be heat.: 
anywhere on a one -acre lot. sound quality was 
judged very good 

$16.50 `. 
4.:-, j - i 

- NOT A KIT! 
amp with bass. mid- 
Fully assembled and 

harmonic distortion less 

FLASHER LED 
Ur lue design combines a jumbo red LED with an IC 
flasher chip in one package Operates directly from 
3H DC. No dropping res sldr neded Pulse rate 
3Hz Q 5V 20mÁ .------ 
2 for 52 .20 

' 
NEW MARK III 

9 Steps 4 Colors 

LED VU 
Stereo level indicator k- d with arc -shape dspdy 
panel' ' This Mark Ill LED level indicator is a new 

dle, 
tested. 
than 
watts 

AC 

Power 

Output maximum is 60 
Power supply is 24 - 36V 

Assembled $49.50 ea. 
S 8.50 ea. 

LCD CLOCK MODULE! 
0 S ;. -: ; ;al controlled cir- 

cults D C powered Ii.5V battery¡ 12 n or 24 ^ 
display 24 hr. alarm set 60 min c 

design PC board with an arc -shape 4 colors LED dis- 
play (change color from red. yellow. green and the 
peak output indicated by rose). The power range is 
very large. from -- 30dB to ' dB. The Mark Ill in- 
dicator is applicable to I watt - 200 watts amplifier 
Operating voltages 3V - 9V DC at max 400 MA. The 

10 LEDs Its to 

SW AUDIO 
2 LM 
Power 

AMP KIT 
380 wit'. . . . urol 
Suply 6 18V DC 

ONLY fó.00 EACH 

On board dual back -up lights Dua, : t ::.t d r 
play Stop watch function 

NIC1200 (12 kr) $24.50 EA. 2 2 `+5 
NIC2400124 MI S26 50 EA 

MINI -SIZED I.C. AM RADIO 
Size smaller than a Do, of matches' 

Receives all AM stations 
Batteries and ear phones included. 

OolvS10.50 

circuit uses per channel very easy 
connect to the amplifier Just hook up with the 
speaker output' 

IN KIT FORM $10 50 

PROFESSIONAL 
METERS 

A. 0.5 :. '. 8.50 ea. 
B. 0 -3iß.. 8.50 ea. 
C. 0.5C.: _ 8.50 ea. 

MARK II SOUND 
ACTIVATED SWITCH KIT 1 Anew eesrçned c'cwt em \ ployed 2 I.C., a DPDT relay 

with a led indicator. A con- 
densor microphone com.s 
with the kit. The relay can 

%1- handle up to 200 watts ton 
tact to allow to control me 
things. Just click the tinge 
the relay will close, the sec 

and click will release it 
Sensitivity can be ad- 
lusted by an on board 

trim -pot. Operating 
voltage 9V D.C. 

$í.b1 PER KIT 

D. 0- 3A;.. 9.00 ea. 
E. O.1CG 9.00 ea. 

white lace with black 
cover 

12 DC MINI RELAY 
6V SPOT 2 AMP 1.30 

12V SPOT 3 AMP 1.60 

- - Ali meters 
Two MU -52E scales Plastic 

Features. 
real 

0,5" 
ALARM CLOCK 

ASSEMBLED! 
4 digits 0.5' 

time format 24 
59 min countdown timer 

LED 
MODULE 

NOT A KIT! 
LED Displays 12 hours 

hours alarm audio output 
10 min. snooze control 

ONLY $7.00 EACH 

SPECIAL TRANSFORMER 
FOR CLOCK 
S1 50 EACH 

12V DPOT 2 AMP 2.50 
IIyeTIY lI 

12V 4PfT 3 AMP 3.50 

LINEAR SLIDE POT 
500ír SINGLE 

Metal Case 3" Long 

2 FOR $1.20 ' _ 
¡ 

I / i S 
CONDENSER MICROPHONE 

Sub -Min.., : 
FET transistor B.: ' $2 50 tech e 

CIRCLE 27 ON FREE INFORMATION CARD 

$5.50
$6.50
S6.50
$6.50

--_.

A NEW LED ARRAY AND
DRIVER FOR

LEVEL METERS

~ l
o

Size smaller than a box of matches!
Receives all AMstations.

Batteries and ear phones included.
Only S10.50

This series covers a wide range of level indication
uses, output and input voltage , time related change,
temperature, light measurement and sound level. The
problem of uneven brilliance often encountered with
LED arrangements aswell as design problems caused
by using several units of varying size are substan­
tially reduced. 12 LEOs in one bar:

LED ARRAY
GL-112R3 Red, Red, Red
GL-11 2N3 Green, Yellow, Red
GL-112M2Green, Green, Red
GL-1 12G3 Green, Green, Green

LCD CLOCK MODULEI
• 0.5" LCD 4 digits display • X'tal controlled cir­
cuits • D.C. powered (1.5Vbattery) • 12 hr. or 24 hr.
display ' 24 hr. alarm set - 60 min. countdown timer
• On board dual back-Up lights ' Dual time zone dis­
play ' Stop watch function.

DIGITAL AUTO
SECURITV SYSTEM

4 DIGITS ",. _
PE"OI"" CODEIl ": ••••• : . I
SPECIAL $19.95 .

• proximity tri gge~ ., " -.
• voltagetriggered
• mechanically triggered
This alarm protects you and itself! Entering pro­
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. If cables within pas­
senger compartment are cut, the unit protects itself
by sounding the alarm. 3-WAY PROTECTION!

All units factory assembled and tested - Nota kit!

FLASHER LED
Ur i~ue design combines a jumbo red LED with an Ie
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz@ 5V20mA.

2 for S2 .20

CONDENSER MICROPHONE
Sub-Mini Size ~.:.-t..---",

FET Transistor Built-i n $2.50 each w.r

MARK IV KIT $31 .50

5W AUDIO AMP KIT
-. •2 LM 380 with Volume Control

-I Power Suply 6 18V DC
ONLY $6.00' EACH

.
---------------_ -- - ~_....... .. ..-
---------------._.- --

MARK IV 15 STEPS
LED POWER LEVEL
. INDICATOR KIT

This new stereo level indicafor kit consists of 36 4­
color LED (15 per channel) to indicate the sound
leveloutputof your amplif ier from - 36dB .., + 3dB.
Comes with a well-designed silk screen printed plas­
tic panel andhas a selector switch to allow floating
or gradual output indicating. Power supply is 6.....
12V D.C. with THG on board input sensitivity con­
trols. This unit can work with any amplifier from lW
to 200W!
Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon-
ents PC board and fro t nel.

30W+3~W· STEREO
HYBRID AMPLIFIER KIT

It worksin 12VDC as well! Kit includes 1 PC SANYO
STK-043stereo power amp. IC LM 1458as pre amp,
all other electronic parts, PC Board, all contro l

pots and 'special heat
sink for hybrid. Power
transformer not in­
cluded. It produces ultra
hi-Ii output up to 60
watt s (30 watts per
channel) yet gives out
lessthan 0.1% total har-

-$32 50 PERKIT monic distortionbetween
. 100Mz and 10KHz.

0.5" LED
ALA~M CLOCK MODULE

ASSEMBLED! NOT A KIT!
Features: • 4 digits OS ' LED Disp lays • 12 hours
real time format • 24 hours alarm audio output
· 59 min. countdown ttrner > 10 min. snooze control.

ONLY$7.00EACH
SPECIAL TRANSFO RM ER
FORCLOCK
$1.50 ~ACH

PROFESSIONAL
P rEL METERS

A. 0-50UA 8.50 ea.
B. 0-30VDC 8.50 ea.

. " C. 0-50VDC 8.50 ea.

1 D. 0-3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.

'-- ,:_.~ All meters white face with black
Tvpe MU-52E scales. Plastic cover.

BATTERY POWERED
FLUORESCENT LANTERN

MODEL 888 R FEATURES '
• Circuitry: designed for operation by high 2.28"

efficient, high power silicon transistor LED DRIVERS
which enable illumination maintain in a
standard level even the battery supply 1R 2406G is an I.C. specially designed to drive. 12
drops to a certain low voltage. LED. The number of LEO is lineally illuminated ac-

• 9" 6W cool/ daylight miniature fluores- cording to the control voltage input terminal 21.
cent tube. Operating voltage is 9 12V D.C. S5.35 EACH

• 8 x 1.5V UM-1 (size D) dry cell battery. ...~~....::....:..:..::..::..:....:.:....:....-..:.:.....:......:......:::=..::.:::::..-...
.. • Easy sliding door for changing batteries. PROFESSIONAL FM

$1050 EA • Stainless reflector with wide angle in- WIRELESS MICROPHONE
. creasing lumlnatlon of the lante..r:::n .=~.

STEREO AM PLIF;:'I ER TECT modelWEM-16is a factory assembledFM wire­
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHzwith 3 transis­
tor circuits and an omni-di rectional electric conden­
ser. Element built-in plastic tube type case; mike is
6V," long. With a standard FM radio, can be heard
anywhere on a one-acre lot: sound quality was
judged very good. ~!l~~•••""'--I
$16.50 . • .. - .

TA·1000 KIT
$51 .~5

Power
trani former
$15.00 each

MARK II SOUND
ACTIVATED SWITCH KIT

r: A new' designed circuit em- 12 DC MINI RELAY
ployed 2 I.C., a DPDT relay 6V SPOT 2 AMP 1.30 rD'
with a led indicator. A con- 12V SPOT 3 AMP 1.60

?, densor . microphone comes .-----..:::::::::::::...:.~~=.:::.:.----....12V DPDT 2 AMP 2.50
with the kit. The relay can 12V 4PDT 3 AMP 3.50
handle up to 200 watts con-
tact to allow to control most LINEAR SLIDE POT
things. Just click the finger,
the relaywill close, thesec- 50011 SINGLE

ondclick'will release it. Metal Case 3" Long
Sensitivity canbead- . 2 FOR SUO
[usted by an onboard .=-::=,:"::~~-==~"..,,,.=-=-=~=-=:-=-::="",:,,:::-II

trim-pot. Operating
voltage9VD.C.

TY-18
$8.50 rER KIT

l00W CLASS A
POWER AMP KIT

Dynamic Bias' Class " A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power outputwill satisfy the most picky fans. A per­
fect combination with the TA-1020 low T.I.M. ste-
reo pre-amp. .
Specif ications:
• Output power: lOOW RMS into 8-ohm

125W RMS into4-ohm
• Frequencyresponse: 10Hz - 100KHz
• T.H.D:: less than0.008%
• SIN ratio: better than80dB
• Input sensitivity: IV max.
• Power supply: ± 40V@ 5 amp

CIRCLE 27 ON FREE INFORMA TlqN CARD

SANWA
COMPACT - LIGHTWEIGHT - ULTRA SLIM

BATTERY CHECKER !... LEOTESTER
T-55D (w/o' temP probe) $44.50
H5THD(temp probe) $66.50

SPECIFICATIONS
Ranges
DCVoltage: 150mV, 500mV, 1.5V,

6V, 15V, 50V, 250V, lkV (All
20k II IV)
25kV ' usin8 HVprobe)

DC Current: 5 p.A. 2.5mA, 25mA,
250mA (500mV drop)

AC Voltage: 15V, 500V, (9k II IV)
AC Current: 6mA, 6A (2Vand

55mV drop)
Resistance: 10kll 100kll

1Mil 5Mll (max. calbtn)
10011 lkll

10kll 50kll (mid scale)
10kll 100kll

Load Current: 30mA 3mA 300mA
Load Voltage: 3V 3V 3V
Decibels: -10 to+55dB
BattCheck: 0.9 to 1.5V(10n load)
LED Check: (Available)
Temperature: -50· to + 100· Cand O· to+ 200' C

Probe not supplied with T-55D)
Accuracy
DC Voltage: ± 2.5% f.s.d.
DC Current: ± 2.5% f.s.d.
BattCheck: ±2.5% f.s.d. .
AC Voltage/Power on 1.5V range: ± 5% f.s.d.
AC Voltage/Power above 15Vrange: ±3.5% f.s.d.
AC Current: ± 5% f.s.d.
Resistance/Temperature: ± 3% of arc

Dimensions: 146 x97x28mmthick
Weight: 240g
Instrument supplied with Batteries 1.5V(UM-3 or J •

R6)x2 -
Fuse & Spare: 500mA 250V COMPLETED UNIT - NOT A KIT!
Temperature Probe: (T-5.:..5T:..;,H;;::D-,0;;.;n:.:,IY..<..l -=-::-:-::-11 OCL pre amp. & power stereo amp. with bass, mid-

c::- die, treble 3-way tone control. Fully assembled and
NEW MARK III tested, ready to work. Total harmonic distortion le ss._-=--=-:=--=-::-::=-=:-:-::--=-=-:::-= ~c:-:=-=- __

9'S!eps 4 Colors than 0.5% at full power. Output maximum is 60
_ LED VU watts per channel at 8!!. Power supply is 24 - 3pV

Stereo level indicator kit with arc-shape display AC or DC. Complete unit. Assembled$49.50 ea.
panell! ! This Mark III LED level indicator is a new Power transformer $ 8.50ea.
design PC board with an arc-shape 4 colors LEO dis­
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from -30dB to +SdB. The Mark III i~­
dicator is' appli cable to 1 watt - 200 watts amplifier
operating voltage is 3V- 9V DC at max 400 MA. The
circuit uses 10 LEOs per channel. It is very easy to ...---=-......"....,.= ..,..... ..".,...,.....,.-----11
connect to the amplifier. Just hook up with the
speaker output!

IN KITFORM $18.50

c~. ~ ! l ~ ~ ~: ~~... ~~! ~.:
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FM WIRELESS MIC KIT 
It is not a pack of cigarettes. Its a 

new FM wireless mit kit' New de 
sign PC board fits into a plastic 
cigarette box (case included) . Uses 
a condensor microphone to allow you 
to have a better response in sound 
pick-up Transmits up to 350 It 
With an LED indicator to signal the 
;nits on =FMM2 KIT FORM $7.95A 

r REGULATED DUAL 
VOLTAGE SUPPLY KIT 

)0 MA adjustable, fully regulated 
and 79MG voltage regulator I C. 

Kit includes all electro- 
nic parts, filter capaci- 
tors. I.0 . heat sinks 
and P.C. board 

$12.50 PER KIT 

3 AA size fast charge (4 hours) 
NI -CO by Sanyo. All brand new' 
and fresh 450 mah per cell rl 
limited supply. $5.40 PER PAK MERAPOO 

BECKMAN FET 
LIQUID CRYSTAL DISPLAY 
Overall size 2" x 1 2" 0 -S" characters 
reflective type 

737 -01 - for clock 4 digits with 8888 
PM, alarm, snooze. colen indicators. - 
Model 739-04 - for panel meter 4 "'' 
digits 
Model 739-03 - for panel meter 31/2 888E 
digits with sign and over range -; 
indicator. 
All displays include zeber connectors 
and front bezel With data sheets 
Your choice - any model $7.50 EACH 

POWER SUPPLY KIT 
0 -30V D.C. REGULATED 

Uses UA723 and ZN30S5 Power 
TR output can be adjusted from 
0-30V. 2 AMP. Complete with PC 

board and all electronic parts 
Transformer for Power Supply 
2 AMP 24v w 7 58 50 

0.30 Power Supp 
$10 50 each 

I.C. TEST CLIPS 
Same as the E-Z clips 

52 75 
With 20" Long Leads 

In Black and Red Colos per pair 

SOUND GENERATOR I.C. 
Creates almost any type of sound - gun shot. e 
plosion. train, car crash, star war, birds organ e7' 
A built -in audio amplifier provides high I, (' 
Operates from one 9V battery. 28 pin 
dip: we supply the datas. SY90 EACH 

ELECTRONIC SWITCH_ KIT 
CONDENSER TYPE 

Touch On Touch Off 
uses 7473 I C and 

12V relay 

$5.50 each 

1 WATT AUDIO AMPI.> 

i All parts are pre -assembled on a 

mini PC Board Supply Voltage 6 
9V D C SPECIAL PRICE $1.95 ea. 

LOW TIM DC STEREO 
PRE -AMP KIT TA -10 20 

Incorporates brand -new D C. design that gives a 
frequency response from 0Hz - 100KHz - 0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 
Specifications' T H.D. less than .005% T.I.M. 
less than .005% Frequency response' DC to 100KHz 

0.5dB RIAA deviation: =0.2dB S/N ratio: bet- 
ter than 70dB Sensitivity: Phono 2MV 47K /Auto. 
100MV 100K Output level: 1.3V Max. output 15V 

Tone control bass 10dB @ 50Hz/treble '10áB 
@q 15Hz Power supply: 24 D.C. (îo 0.5A 
Kit comes with regulated power supply It you need 
is a 48V C T. transformer @ 0 5 

ONLY $44.50 
X'former 

SOLID STATE 
ELECTRONIC BUZZER 

Mnisize1 "x'/ "xi" 
Supply voltage 1.5V - 12V .1 

Ideal for Alarm or Tone Indicator $1.50 each ...A 

r FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
lights up 8 -15 Watt Fluo- 
rescent Light Tubes Ideal 
for camper, outdoor, auto or 
boat. Kit includes high volt- 
age cod. power transistor. 
heat sink, all other electro- 
nic parts and PC Board light 
tube not included' 

With Case Only 
S6.50 Per Kit 

THE MOST ADVANCED 
TIMEPIECE OF ITS KIND 

IN THE WORLD! 
'D Quartz Alarm Chronograph with calendar and 

...a: time zone" Watch is the same as Seiko but you 
a lot more for the name' 

24 hour alarm Chronograph 
counts up to 12 hrs . 59 mins. 
59 9 sec Precision of chrono 

to 1/10 sec indicated by 
10 moving arrows'! Lap time 
(with chrono running uninter- 
rupted) Time displays by LCO 
for hour, min.. sec . day. date 
of the week and AM /PM 
Calendar gives out date -day 

Dual time zone for any two 
cities of the world at your own 
'.nice, With light switch to 

tì you to see the time in 
the dark' 

Regular Price 585.50 
-r Year Full Warranty SPECIAL 549 95 

ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut oil when circuit s Shorted 
or over load to protect your 
amplifier as well as your t speakers A must for OCL 
circuits 

KIT FORM 
Se 75 EA. 

"FISHER" 30 WATT 
STEREO AMP 

Ike 
MAIN AMP (15W x 2) 

: ncludes 2 pcs. Fisher P: 
ut Hybrid IC all electronic part-. 

with PC Board. Power supply 
16V DC (not included). Powe 
band with (KF 1% - 3dB). Volt 
age gain 33dB 20Hz - 20KHz 

Super Buy 

Only $18 50 

SUPER 15 WATT 
AUDIO AMP KIT 
Uses STK -015 Hybrid Power Am, 

t includes: STK -015 Hybrid IC. power supply with 
)wer transformer, front Amp with tone control. all 
ectronic parts as well as PC Board Less than 
5% harmonic distortion at full power 5rdB re- 

sponse from 20. 100.000 Hz. ` This amplifier has QUASI - 
Complimentary class B out -' 
put. Output max is watt (10 
watt RMS) at 41:. ONLY 

' S23.50 each 

HICKOK LX303 
DIGITAL LCD MULTIMETER 

3Y2 digits display 200 hours 9V 
attery life Auto zero: polarity: 
verrange indication 100MV DC u .S. sensitivity 19 ranges and 
unctions D.C. volt 0.t M0 tV 
000V A.C. volt: 0.1 V to 600 V 

-- 
Resistance: 0.1t/ to 20 M:: D.0 
urrent: 0.01 A to 100 MA 

OUR PRICE $71.45 

PUSH- BUTTON SWITCH 
N /Open Contact 

Color: Red, White, Blue, Green, Blau 
3/61.00 . N /Close also Available 

50e each 
LARGE OTT. AVAILABLE 

HEAVY DUTY 
CLIP LEADS 

. 10 pairs - 5 colors Alligator clips on a 

22" long lead Ideal for any testing 

$2.20 /Pack 

NARY SOUND DECISIONS1 
mtvoltage 

state sound indicator operating 
voltage 6V DC 30rÁ. Small size ap 

, proximately 3/4"x11/4". 
Model EB2116 (Continuous) 

$3.60 EACH 
Model EB2126 (Slow Pulset 
Model EB2136 (Fast Pulr Ili MI 11. 

ELECTRET CONDENSER 
MICROPHONE W TIE -CLIP 

Sensitivity 6500 3díi (At IKHzi 
Impedance 600 OHM Freq Response 
Material: Aluminum 50 15 000 Hz 

Cord 10 ft Length $ 19.50 EACH 

ELECTRONIC ALARM SIREN 

. 

COMPLETE UNIT 
Ideal for use as an Alarm Unit 
or hookup to your car back -up to 
make a reverse indicator Light 
Output up to 130dB Voltage sup - 

AU -999 $7.50 ply 6 12V 

Sub Mini Size 
PANEL METER 

500 UA 
ONLY $1.60 ea. 

TRANSFORMERS 
ALL 117 VOLT INPUT 

.$0V 4 AMP $8.50 EA. 

36V CT 3 AMP S10 SO EA. 

46V CT 3 AMP St050EA. 
24VCT 3AMP Sto 50 EA. 

24V CT 0.8 AMP $2.50 EA. 
12V CT 0.5 AMP $2.50 EA. 
12V CT 120 MA S1 80 EA C AC POWER SUPPLY 

Wall Type Transformer 

12VAC Output 200 MA $2.75 EA. 
16V CT AC Output 100 MA $2.10 EA. 
6V DC Output 120 MA S1.90 EA. 

12V DC Output 100 MA 51.90 EA. 

ULTRASONIC 
SWITCH KIT 

s 
Kit includes the Ultra Sonic Transducers. 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control for TV. garage door. alarm system or 
Counter. Unit operates by 9-12 DC $13.50 

COMPLETE TIME MODULE 
0.3' digits LCD Clock Module with more, 
and date, hour, minute and seconds As 

well as stop watch function!! Battery 
and back up light is with the module 
Size of the module is 1" dia Ideal for 

use in auto panel. computer, instrument 
and many others' $8.95 EACH 

SOUND ACTIVATED SWITCH 
All parts completed on a PC Board 
SCR will turn on relay, buzzer cr 
trigger other circuit for 2 - 10 sec. 
(adjustable). Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 

S1.75 ea. 4.5V 9V D.C. 2 for $3.00 

lI1`"%i', 

4Vi FORMULA INTERNATIONAL 
INC_ 

. 2/B0 
lnr1NG AND NANDLINGC,.A2Cre Send S1.00 

V11` d ior Dra11 
, . , . I Catalo9u 

w ,ria n D.M. 11. 1711/C033 wMiNwlr Ad R Wes 
rNn A<.I. ., Volta M MC ONLY, MO C.O O/21n Amin 111.7 M.. I.rv SM Mile" 

7403 CAC LVO.. MAwrNO.N[, CA 
MON2 17171 9721921 (212) 7412 

CIRCLE 64 ON FREE INFORMATION CARD 
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1 WATT AUDIO AMPJf
All parts are pre-assembled on a ~: .
mini PC Board. Supply Voltage 6

9V D.C. SPECIAL PRICE $1.95 ea. . ..

LOW TIM DC STEREO
PRE-AMP KIT TA-l0 20

Incorporates brand-new D.C. design that gives a
frequency response from OHz - 100KHz ± 0.5dB!
Added features like tone defeat and loudness Control
let you tailor your own frequency supplies to eli­
minate power fluctuation!
Specif ications: • T.H.D. less than .005% • T.I.M.
less than.005% • Frequencyresponse: DCto 100KHz
± 0.5dB • RIAA deviation: = 0.2dB • SIN ratio: bet­
ter than 70dB • Sensitivity: Phono 2MV 47K/Aux.
100MV 100K • Output level: 1.3V • Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/treble =1 0dB
@ 15Hz' Power supply: ± 24 D.C. @ 0.5A
t<i t comes with regulated power supply all you need
IS a 48V C.T: transformer @ 0.5A.
ONLY $44.50
X'former

CONDENSERTYPE
TouchOn Touch Off
uses 7473 I.C. and

12V relay •
$5.50 each

I .C. TEST CLIPS
Same asthe E-Z clips $275 ' ~
With 20" Long Leads' ~

In Black and Red Colors per pair

SOUND GENERATOR I.C.
Creates almost any type of sound - gun shot, ex­
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides hiQh level output.
Operates from one 9Vbattery, 28pin _
dip: we supply the datas. $2.90 EACH ,,""'.....- ......

~LECTRONIC SWI::J

POWER SUPPLY KIT
0-30V D.C. REGULATED ~

Uses UA723 and ZN3055 Power , ."-
TR output can be adjusted from '"
0-30V, 2 AMP. Completewith PC •
board and all electronic parts. .
Transformer for Power Supply, 0-30Power Supply
2 AM P 24V x 2 $8.50 $10.50 each

3 AAsize fast charge (4 hours)
NI-CD by Sanyo. All brand new'v
and fresh 450 mah per cell. ', '
Limitedsupp ly. $5.40 PERPAK • .

REGULATED DUAL
VOLTAGE SUPPLY KIT

= 4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator I.C.

Kit includes all electro­
nic parts, fi lter capaci­
tors, I.C., heat sinks
and P.C. board.

$12.50 PER KIT

BECKMAN FET
LIQUID CRYSTAL DI'SPLAY
Overall size 2" x 1.2" 0·5" characters
reflective type. --,. • •• '
Model 737-01 - for clock 4 digits with 88:88 ;
PM , alarm, snooze, colen indicators. -' - -' .
Model 739-04 - for pane l meter 4 737-0 1

digits. I
Model 739-03 - for panel meter 3% I 8.8;8.8
digits with ± sign and over range
indicator. 73 ' - 04

All displays lnclude zeber connectors ~ ' f S8 sij
and front bezel. With data sheets. +,. ; . '
Yourchoice - an model $7.50 EACH

12' 03 CR ENSHAW BL VD ., H A WT H O R NE, CA 90250
PHONE : ( 2 13 ) 9 73 -1t 2 1 • (213) 17'-5 112

ULTRASONIC
SWITCH KIT

ANY SOUND DECISIONS!

~
Solidstate soundindicator operating
voltage 6V DC 301<A. Small size ap­

, proximately '/."x1V.".
} Model EB2116 (Continuous)

Model EB2126 (Slow Pulse)
Model EB2136 (Fast Pulse

Kit includes theUltra Sonic Transducers, 2 PCBoards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a lot of uses suchas
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. ' $15.50

COMPLETE TIME MODULE
. 0.3" digits LCD Clock Module with month

~
and date, hour, minute and seconds. Ast6 1/91 well as stop watch function!! Battery

and back up light is with the module.
• : Size of the module is 1" dia. Ideal for

use in auto panel, computer, Instrument
and many others! $8.95 EACH

SOUND ACTIVATED SWITCH
All parts completed on a PC' Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
4.5V 9V D.C. 2 for $3.00

FM WIRELESS MIC KIT
It is n'ot a pack of cigarettes. it is a
new FM wireless mic kit! New de- .-----:=-=-:- -~.....,.------.
sign PC board fits into a plastic
cigarette box (case included) . Uses
a condensormicrophone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on # FMM2 KIT FO~M $7.95

ELECTRET CONDENSER
MICROP.HONE W ' TIE-CLIP

Sensitivity: 65dB :to 3d'B (At 1KHz)
Impedance: 600OHM Freq. Response:
Material: Aluminum 50 15,OQOHz
Cord: 10 ft. Length $ 19.50 EACH

ELECTRONIC ALARM SIREN
. _ _ . , COMPLETEUNIT .•r=:::-l Ideal for use as an Alarm Unit

• • or hookup to your car back-up to
make a reverse indicator. Light
Output up to 130dB. Voltage sup-

AU-999 $7.50 ply 6 12V

KIT FORM
$8.75 EA.

OUR PRICE $71.45

"FISHER" 30 WATT
STEREO AMP ­

MAINAMP (15W x 2)
Kit includes 2 pes. Fisher PA
301 Hybrid ICall electronic parts
with PC Board. Power supply ±
16V DC (not included) . Power
bandwith (KF 1% ± 3dB). Volt­
age gain 33dB. 20Hz - 20KHz.

p'USH-B UTTON SWITCH
N/ OpenContact

Color: Red , Wh ite, Blue, Green, Black
3/$1.00

N/Close alsoAvailable
50Ceach

LARGEOTY. AVAILABLE

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when 'circuit is shorted
or over load to protect your
ampIi f ier as weII as your It----=-~:=-:-=-=_=__=::::=:.......,:--~~,..::.::....--.....r_::~~~~;::..;;:;.::,~~.;;:.::.....=..,....--- .....
speakers. A must for OC L
circuits.

Super Buy
Only $18.50

FLUORESCENT LIGHT
DRIVER ~IT

12V DCPOWERED
Lights up 8 ....... 15 WattFluo­
rescent Light Tubes. Ideal
for camper, outdoor. auto or
boat. Kit includes high volt­
age coil, power transistor,
heat sink, all other electro-

With Case Only nic parts and PC Board, light
$6.50 Per kit tube not inGluded!

HICKOK LX303
DI~LLCD MULTIMETER

• 3V, digits display ' 200hours 9V
battery life • Auto zero: polarity:
overrange indication • 100MV DC
F.S. sensitivity • 19 ranges and
functions • D.C. volt: 0.1 MV to
1000V • A.C. volt: 0.1 V to 600 V
• Resistance: O.W to 20 M!J· D.C .- - - - - - .__- ----=-.:..:.:...:.:..:.:..:.....
current: 0.01 A to 100MA

SUPER 15 WATT
. AUDIO AMP KIT

Uses STK-D15 Hybrid Power Amp
Kit includes: STK·015 Hybrid IC, power supply with
power transformer, front Amp with tone control, all ..~~~~~=::..::~;.:.:...::::::....-__~~~...----;;-;;~:;-;;;;;;-;;~:-;;;;:;;;::;;;---.
electronic parts as well as PC Board. Less than
0.5% harmonic distortion at full power V,dB re-

~
sponse from 20-100,000 Hz.
This amplifier has QUAS I -

. • Complimentary class B out-= _._ ;.;. __ ~ . put. Output max is watt (10
~'J.~l-o~~: watt RMS) at 4n. ONLY

-,, _.~ ...~ · $23.50 each

I
~ HEAVY DUTY
\ ~ CLIP LE:ADS, \s 10 oalrs i- 5 colors All igator clips on a

22" long lead. Ideal for any testing.
$2.20/pack

THE MOST ADVANCED
TIMEPIECE OF ITS K~ND

IN THE WORLD!
LCD Quartz Alarm Chronograph with calendar and
dual time zone! ! Watch is the same as Seiko but you
pay a lot more for the name!

• 24 hour alarm ' Chronograph
counts up to 12 hrs., 59 mins.
59.9 sec. • Precision of chrono
up to 1/10 sec. indicated by
10 moving arrows! ! • Lap time
(with chrono running uninter­
rupted) • Time displays by LCD
for hour, min.. sec. , day, date It-- --- - ----- - - - --.....
of the week and AM/PM. •
Calendar gives out date-day
• Dual time zone for any two

i iiiij t cities of theworld at your own
choice.• With light switch to
allow you to see the time in ._.....,.... ....,...._ _ --==;,..;.;=....:.;;:~.

the dark!
Regular Price$85.50

One Year Full Warranty SPECIAL $49.95

CIRCLE 64 ON FREE INFORMATION CARD
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DELTRONIKS 
1. EMM 4200A, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
closed We bought the new memory 
boards and took these 4200A static RAMS 

out They are tested and 90 -day guaran- 
teed 100% good. 
Prime tested 4200A 4K RAMS S5 50 ea . 

32/5160.00, 300 pieces or more $4.50 ea. 

2. 16K Dynamic RAMS (200 ns) for TRS -80, 

Apple ll, Sorcerer. Removed from memory 
boards. Gtd good Set of 8 chips (ltd 
qty.) $32.00 
3. Power SCR's (GEC50A) 100 volts Q 110 

amps $6.95 ea 

4. Squirrel Cage fans (Howard) $7.00 ea 

5. Power Diode 1N1202A, 200 volt @ 12 

amp. 4 for $1.00 
6. LM 323 5 Volt 3 amps, voltage regulator 
4.95 each or 10/45.00. 
7. Super Saver. Micro PD411, Ceramic 4K x 

1 dynamic RAMs. 8 for $10.00 

Zto 
DELTRON I KS 

5151 BUFORD HIGHWAY 
ATLANTA, GA 30340 

404 -458 -4690 
CIRCLC 48 ON FREE INFORMATION CARD 

eceeC:111040 I 

Electricity from the sun. 
5 Volt panel V. amp $50 2.5 Volt panel 1/2 amp $40 
GIANT 3'/2 inch cell, delivers 1 amp $8.50 
Above cell with special motor & prop, runs in sun $10.25 

LOGIC power supplies, unused, solid state construction. 
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45 
5 volt 35 amp $50 12 Volt 15 amp $40 

SEE IN THE 
DARKNESS 
IR viewer, portable, new with 
choice of one lens...close up, 
telephoto or gen. purpose. 
Requires 6 volt DC btry. $250 

PRINTER CENTRONICS # 101 
Visually OK, with head. 
Sold as is $600.00 
Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 

Govt surplus walky 
talky, used cond. 
47 -55.4 me range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN /PRC -6 
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1

Govt surp lUS walky
talky, used cond o
47-55.4 mc range .
Ant. $5 each extra.
With data.

$25 ea 2 for $45

AN/PRC-6
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1. EMM 4200A, 4K Static RAMs, Ceramic
A local mem ory boa rds manufacturer
closed . We bought the new memory
boards and took these 4200A static RAMs
out. They are tested and 9O-day guaran­
teed 100% good.
Prime tested 4200A 4K RAMs $5.50 ea.,
32/$160.00, 300 pieces or more $4.50 ea.
2. 16K Dynamic RAMs (200 ns) fo r TRS-30,
Apple II, Sorcerer. Removed from memory
boa rds. Gtd. good. Set of 3 chips (ltd .
qty.) , $32.00
3. Power SCR's(GECSOA) 100 volts @ 110
amps $6.95 ea.
4. Squirrel Cage Fans (Howard) .. $7.00 ea.
5. Power Diode 1N1202A, 200 vo lt @ 12
amp .4 fo r $1.00
6. LM 323 5 Volt 3 amps, vo ltage regulator
4.95 each or 10/45.00.
7. Super Saver. Micro PD411, Ceramic 4K x
1 dy namic RAMs 3 for $10.00.

­BELTRONIKS
5151 BUFORD HIGHWAY 0/ 0 28

ATLANTA, GA 30340
404-458-4690
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LOGIC power suppl ies, unused, solid state construction.
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45
5 volt 35 amp $5012 Volt 15 amp $40

Electric ity from the sun.
5 Volt pane l '/. amp $50 2.5 Volt pane l '/2 amp $40
GIANT 3'/2 inch cell, delivers 1 amp $8.50
Above cell with special motor & prop, runs in sun $10.25

SEE IN T HE
DARKNESS
IR viewer, portable, new with
choice of one lens...close up,
te lephoto or gen . purpose.
Requires 6 vo lt DC btry. $250

PRINTER CENTRONICS # 101
Visually OK, with head.
So ld as is $600.00

Shipping extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

DON'T
FORGET

CIRCLE 34 ON FREE INFORMATION CARD
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§ Buyers Worldwide Are Clamoring For Our ~
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o "O-TWO WATT RESISTORS, urbo -fiIms,' carb o ns. some S· ere , (*456) 1.29 so for 1.30
o 50 ·TERMINAl STRIPS, "olUt'd solder aed screw typr s, 2 11,181 & up. (*33 4) 1.29 100 for 1.30 8

8 0 ' · WATCH GUTS, LED, who knows how good . mlcrc-d lgltal bon.anu, (_51 15) 1.29 2 for 1.30 R
8 0 10 ·1000V l A RECTI FIERS, lN4D07 , rpOll¥ COiISt', axlalteads, (M:5926) • •• • • .•. 1.29 20 for 1.30 R
R 0 6-25 WATT PLASTIC POW ER. 2N61 00 se ries, TO -220 , 200bvcbo, 3A, (*1786) 1.29 12 for 1.30 8
~ D.-CALCULATOR AC JACKS, 3 tt'rmin.J.ls, takes mini pl uf.' (.2316) . •. . • . .. • 1.29 8 for 1.30 888 0 (is -PRE-fORM ' ,~ WATTERS, popullir v",lues, for PC .app . ( ~2""") . .. • ... . . 1.29 130 for 1.30 8
8 B~~l:;~~~~~ ~~;ls~~:;:dls/~~d~1t~/O:;i~.a~s~~:~~i;~il~z(;~;ri~~~~ ~ : ~: 4~ ::~ ~:~~ ~
~ 0 .0pc -SEMi-CON SURPRISE, asst . zeners, diod es, etc . untested, (_22 26) • .• 1.29 80 for 1.30 ::i
~ 0 20 -TRANSISTOR ELECTROLYTICS• .asst. 'W? I!u.es from 5-100 mfd, (_453) . . 1.29 40 for 1.30 8

8SC 1-LASCI OPTO COUPLER, type Hl1C3, mini d ip, (_5700 ) •• .. . .• .. . .• ... . 1,29 2 for 1.30 §
S O lO-UPRIGHT ElECTROS, l OO~'. ust 'd 'W.a!U!S .and voltages, (_ 5900) . . 1.29 20 for 1.3088 0 2~GE 3W AUDIO AMP, type PA-263 It. Chip, mono , (_1 5221 . . . . .. . . • . . • . . . 1.29 4 for 1.30 8
8 0 l -MERCURV TILT SWITCH. N.C. rated 24VOC ,t .05A, w/leads . (#5686 ) . . . 1.29 2 for 1.30 8
8 0 SO-CAP SPECIAL, .assl. nluM in mvlar, mlca, cerarelc , d isc, etc . (~3775) . . • 1.29 100. for 1.30 8§S 0 40· FEEDTHRU CAPACITORS, used for h.ams. RF, UHF circ uitry , I. ';bb8! 1.29 80 for 1.308 0 40 ·PLASTIC TRANSISTORS• .asisl'd untested and hobby, (_2 604 A) .. . •... .. . 1.29 80 for 1.30 8
~ 0 6-6V INDICATORS. w/ lf.ads. test l.amp m.a nuf.a~lurers excess. (_5893) . . .• . 1.29 12 for 1.30 ~

~ 0 4-12 VOLT LAMPS, w/luds, popul.ar vol tage, loo's of use s, (#5942) . , 1.29 8 for 1.30

8 C 1-12 VDC SOLENOID. slmil.ar to Gu.ardi.an 16- P, wzple nge r, '>4 " stroke, (~601J) 1.29 2 for 1.30 8
8 0 l -TV/AUDIO SHIELDEDCABLE. 2 co ndo 15,f 1. w/RCA pho ne plugs . (_5812). 1.29 2 for 1.30 §8 0 10-PO WER TAB TRANSISTORS. NPN. plastlc , TO. 220, (_S629) . . .. . . . • •. . . 1.29 20 for 1.30
8
8

0 6-PRECISION TRIM PO TS, asst'd singl~s and mult i-t urns, untested, (_ 3389) . 1.29 12 for 1.30 §
o 20- 1N4148, 4 NANO. SWI TCHING DIODE. .ui.al le.ads 10m A. l 00~ •• (~3000) 1.29 40 for 1,368§ 0 2-5.1V STUD ZENER, lOW . 00-4, 5'.i ta l. Motorol.al0M5 or equlv . (~5287J 1.29 4 for 1.30 8
o 4.PU SHBUTTQN ALARM SWITCH, 125 VAC lA SPST, NC, (#S289) • . . . . . . . 1.29 8 for 1.30 8

11 0 6-CABLE& PLUG SET. 2 condo 3.5m m mini p lU)tw/6 'pol.a rized cab le, (# 5737) 1.29 12 for 1.30 S8 0 5- "SUP ER" 2N2222 . NPN. IC80 :60V, hfe :l00 t W I t. 2A, TO- 92, 100',. , (_5 952) 1.29 10 for 1.3U 8
S O l O-RESISTO R NETWORKS, asserted values in d ips and sinK I~s , (#5699) . . . . 1.29 20 for 1 ~30 S
8B:O~:R~~~:I~~ ~~~I~~~;:~',~~ ~~r&c~p~~itl~~~e,:,,2~;~~r:d ~;~~:~)(~j63 i·. · · · · ~ :~: t~ ::: ~ :~~ 8S0 60 -CERAMIC CAPS• asst'd n l. & styles, inc!; tub ulus. NPO 's, etc., (#590) • . 1.29 120 for 1.30 §8 0 30·MOLEX CONNECTOR S, nylon, asst'd stvles , co lors , & - of co ndo (_5835) 1.29 60 for 1.30 88 0 4:RQCKER SWITCHE5, OPOT, so lde r eye lel terminals , (1t3302) . 1.29 8 for 1.30 ~8 0 l -RHAY , BABCOCk 6VDC. 5PST, plastic cue (.-:5807) . . 1.29 2 for 1.30 R
~ 0 t-25 AMP BRIDGE RECTIf iER, 50 'Walts. l 00~ . (#5948) 1.29 2 for 1.30 S
R0 50 ·1N4000 RECTIFIERS. epox y, .u i.al le.ads, untested, (#2 5941 . •. . .. ... . . . . . 1.29 100 for 1.30 8S 0 30pc. · HEAT SHRINk, Ther mo- fit, usef ul asst. of sizes, shrinks 50~1 (_5248 ) .. 1.29 60 for 1.30 8
~ B~~:~L~~:, Sl~!ICp~~;/~~:I.J~I?: 'f l:~, .a~~:.~.a~:k:d~ t~;~ri,~-.~~~~). :::::.. ~ :~: ~g:: ~ :~g §
S 0 t o·MAN-3·s, 7 s~gnwn l, wi bubb le m.agnifier. l00~. m.ateri.al. (_3842 ) 1.29 20 for 1.30 88
~ 0 4-PL-259 CO AX PLUG. m.lItes 10 SO -239, Amphenol, (#522 1) .. •. . . . ... 1.29 B for 1.30 8
~ (J l -lITE SENSITIVE UNIIUNCTION TRANSISTOR, prog r.amm.ab le, (_5719) .. . . 1 ~29 2 for 1.30 R
8B4~~Hb~~f~~~~~I~~~I~~~~'JN~~~rN~~~;6Rs;,me 5 & 1~#~~r;6/~~~:~ . " ~ : ~: 20: ::; ~ :~~ §§0 40-POWER RESISTORS, asserted types, incl udes 2 to t o watters, (_228) .. . . 1.29 80 for 1.30 R
§g j~~~~~~~~~6~: ' n;;~~~~At~: : iln~~A.a~d I:~~d~~ ~s ~~~, ~·li~~~) ~ir'e: .(NjcjSS): : t~; :g :~~ ~ :~g S
88 0 50 -0NE·WATT RESISTORS. oODulu.auort, so me S·.•e rs, lOO's of USt'S, (1t3844) 1.29 100 for 1.30 R

§0 30-FT. WIRE·WRAP W IRE, 30 g.uge, Insulated, cont inuo us I~ngth, (_38 03) . . 1.29 60 for 1.30 ~
o 6-SPDT MICRO SLIDE SWITCH. only 3/ 7" cube , for PC mount, (_3429) . ... 1.29 12 for 1.30 8

!: 0 10-PR.-RCA PLUGS & JACKS, for acdlc, speake rs, etc ., (# 4D2 ) 1.29 20 for 1.30 8
::i 0 S-2N3055 HOBBY TRANSISTO RS, TO -3. (_377 1) 1.29 10 for 1.30 88 0 6-SINGLEPIN MICRO GREEN LEOS, 3V, 10 mils, " pin beads ", 106%, (#E126) 1.29 12 for 1.30 8
l\ 0 6-,UMBO RED LEOS, 1 . 5 ~3 V @ 10 mAo100'1. material, l 00 's of uses, (,;:2135) 1.29 12 for 1.30 8S0 6-MAGNETIC DISCS, sbat ter- reslstan t Plu t.alloy, 13 /16 " dla. (,;:6099) . •.... 1.29 12 for 1.30 S
88 ~~~~~J2s~~ttSRE~~c~~~:go~h~s~~~~;5R~1,kl~~~1 ~~~~.i:::t:;9j~~1.~~ ).. t~; 19 ~~~ ~:~g §§0 t o ·VOLUME CONTROLS, asst. values. aud lc, and sw itc h loo ! (#592) 1.29 20 for 1.30 SS0 60 -PREFORMED DISC CAPS, h.lndy asscetment of 'W.a lues, marked, (_1181) . . 1.29 120 fo r 1.30 0S0 10·AX IAL ElECTROS, .assorted values and capacit .ance, (#59 01) 1.~9 20 for 1.30 0
o 0 2-0 0 UBLE-SIDEO PC BOARDS. 3"x 12" high qu.ality G-l 0 glass. (_5694) • . . . 1.29 4 for 1.30 8
SO 60-TUBULARCAPACITORS. ust'd l OOmmf to .1mf to 600 WVDC, (_3 5A219) t .29 120 for 1.308

80 6-M ICRO MINI REEDSW ITCHES, t " lon g, for .al.arms, rel.ays, e tc .• ( ~ 12S8) .. 1.29 12 for 1.308
II 0 10- TANTALUM ELECTROS, usf'd mini. .axi.a l, herm~tic.a"y sea ted, (#5848) .. 1.29 20 for 1.30 S§
~ 0 50 -DISC TYPE CAPS, incl; NPO, hi-Q. myl.ar, cera mics , .asst'd \'.alues, ( ~.37) 1.29 100 for 1.30
~ 0 60-COILS & CHOKES, asst'd Rf, OSC, If , p.ar.asit ic Iyp t's, (_3 5A297) . .. . .. • 1.29 120 for 1.30 11SC 6-SW ITCHCRAfT PHONO JACkS, hi- Q, chuis mo unt, leflon base, (.-5119). 1.29 12 for 1.30 S
o 0 30-SUBMINI IF TRANSFO RMERS, asst. slug tuned . shie lded. (#35A9) . . . • . . 1.29 60 for 1.30 ~

SO 40· ADJUSTABLE HRR ITE CORES, center cut for hex .djust, (,;:5701) 1.29 80 for 1.30

§O l D-PC TRIMPO TS, screwdri'Wer .adjust, .assorted values, (_3346 ) . . . . . • • . .... 1.29 20 for 1.30
o 25-4" CABLETIES, plast ic, like T.,.. wr.ap stvle, (_5217) . . . • . . .. . • • .. . . •.. .. 1.29 SOfor 1.30 S

S 0 S-CR'rS TALS, m. y indude ; C8, ham 'W.arious sh.apes .and sizes, (#5716) . . .. •. 1.29 10 for 1.30 8
8
8

0 3-MICRO SWITCH ES, SPST, NO co nt.acts, p lunger style , so lde-r t.abs. (.. 5785) 1.29 6 for 1.30 0
II 0 65-MO lEX SOCk ETS, " on-. -s tr ip", for 8- 40 pin ICs (# 1609) . •. . . . . . :. 1.29 130 for 1.30 R
o 0 6- PAIRS 9V BATTERY CLIPS, wired & bl.ad. co lor-coded Iu d s, (_28 52) 1.29 12 for 1.30 ~

SO 6-LM340T VO LTAGE REGULATORS,S to 24 'Walts. TO- 220, (# 5897) 1.29 12 for 1.30 8
II 0 40-PO lY3 TYRfNE CAPACITORS, ust'd 'W.alues .and 'WolI.• g~s, (_1052) .• .. . . . 1.29 80 for 1.30 8880 15 -THERMISTORS. resistors th .at ch.ange wit h th~ t~mpt'r.a l ur~, (#2048 ) • . . . . 1.29 30 for 1.30 IIR0 65_1

• WATT RESISTORS, ust 'd \'.alues, rMl.1 film, m.arh d , (#5797) 1.29 130 for 1.30 S
~

O l D-MO DULAR SWITCH ES, C~n lr.a l.ab " push-o n" Iyp~, up 10 4PDT , (_3 150). 1.29 20 for 1.30 8
80 5-"MOTORS MOTORS ", sm.llll, hiKh sp«d, .asst 'd sizes. 3-6VDC, (_255 1) .. 1.29 10 for 1.30 ~

~
0 50-MI CAS us!. sizes -n-sh.apes, incI. " sil'Wers" loo ! (- 373) .. . . . . .. . . . . . . . . • 1.29 100 for 1.30 N
o 10-TRANSJSTO R SOCK ET.S, for npn .and pnp types, (#38.5) . ... •. • • . .. ... . 1.29 20 for 1.30 S
o 4·Hony VO LTAGE REGULATORS, LM-309, 320. 340 's, TO -3, (-3330A) . . . . 1.29 8 for 1.30 S
o 12-PANEL SW ITCHES, .assorted slides, rotui«, mod ul.ars, ~tc . (_295) .. . . . • . 1.29 24 for 1.30 8
o 60 ·RESISTOR SPECIAL, 1.;' to 1 w.alt, n rbo ns, c.arbo--fiIms, etc . ' _35B96) . , . . 1.29 120 for 1.30 ~

~
8 0 65- HALf WATT RESISTORS, us ld . cubans, c.arbo-fi lms, nrious n lues , ' '''54) 1.29 130 for 1.30

o 10-51NGU ,. IN MV-54 MICRO -MINI LEOS • d iffused r~d le ns, (#1802) . . . .. 1.29 20 for 1.30 S
U 15-HUMBUCU R CO NTROLS. • n or lt'd \'.llut's . m. nuf. c!urers d ump , 1#3.8071 .1.29 30 for 1.30 8

~ 0 l -POW FR TAB TRIAC , 100 ' . Drime, 400 V l OA 10-220 , (';:6216) 1.29 . 2 for 1.30 Jl

8~r~~J~I:r~~~~..c.;-~~:;;~;;--~~~1ULTRASm;,C~~~~~1

~ ~~~~~EN~~~.~IKE ~ TRANSD~:u~~GJi~~
S . M.,.' ",,,,d..." ., § $3 .98 Each 8§

2 f Omn ldl rl·r tlOn .l F rt' qult nC') 88 or ,,·po·", '" ' ''.000 H. I.. .. " , 8 2 f $3 99 IIS $3.96 ~~nn;; " lrr~·~~r ~~J.~:'\I;::O S or • . R
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Only T. k" •• h• • d "mm'.d~~~~~I' o. b. ... '" ~
~~lJ~i·~~u~ltc~.r~H:~d~\:~'~~L~~~J~ : §S$1 4.99 SPEAKER. a nd DIGIT AL DISPLAY art' a ll conn·
nlt ntl y located wht'r t your (Ing t'fI do th t talki ng . §2 FOR $15 Comt, With 6 (t. mu lt i ·C'onductor . t olor ·C'oded. coiled
( a blt .. ' ..par a tt l for ta . y Intt grat ion In to any t yPt of 8
rig . Sil t' : 4111" x 2'''''' x }III". Wt . 9 ox. N• • t 2CU5. . . ~
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IQUAD PROGRA1WLE OP AMP 51.75 
094202 16 pin DIP 10 /515.00 

100/0125.00 

Payment by check, 5.0., ILK -coo. R/C 
or VISA. Add 51.00 shipping /handling 
in US, Canada 8 IWxico. Other countries 
51.00 SS of order. California residents 

add sales ter,. Minimum order 510.00 

INTERNATIONAL ELECTRONICS UNLIMITED 
JUNSO RED LID 

.20' diffused 

SUwwi5 RED LED 
.125' diffused 

JUMBO GREEN LED 
.20' diffused 

SUIMIN GREEN LED 
.125' diffused 

10/51.00 

25/52.00 

100 /S7.SO 

7/51.90 

25/52.85 

100/59.75 

VOLTAGE CCMARATOR 0.69ea 
19311 8 pin DIP 10/55.90 

100/$47.50 

UA11T 16028 

.10 DISPLAY 
7 segment h40 

154N4610 - coman anode 
P14714640 - common cathode 

$1.19ea 
10/57.95 
25/517.5' 
100/565." 

$3.95ía 10/535.10 100/5275.00 

CLOCK CHIP IM537SAA 
4 -6 digit 605: 12hr 
alarm 24 pin 

CLOCK CHIP 11153555 
4 digit 50 /60h: 129e 
alarm 40 pin 

$1.95 
10/117.50 
100 /5150.00 

S1.6Sea 
10/S12.50 
100/5100.90 

DUAL DIFFERENTIAL CO`+PARATOR S.95ea 
191414 14 pin DIP 10/55.50 

100 /S75.00 

010MS 
1114148 400m 15/51.00 100 /55.00 
1114001 rectifier 12/51.00 100 /57.00 
194007 rectifier 10/51.00 100 /59.00 

rl REGISTERS 

state dual 100 bit static 
14 pin 

state dull 200 bit static 
- 14 pin 

55.00 25/511.50 100 /535.00 

4 ate dynamic reg /accu 
e pin 

bit dynamic bi -polar camp 
e pin 

17.50 25/513.50 100 /535.00 

+ .:STORS 

793904 NPN T0-92 10/51.50 
;93906 PNP 10-92 2S/53.00 

100/S11. 

S.59ea 
10/S5.45 

.3' RE3 LED DISPLAY .99ea 
7 segment MO 10/07.95 

0M72(51.4/172 'piny) 25/517.50 
corna anode 100/565.00 

.3' RED LED DISPLAY S.,9ea 
7 segment MO 10/56.95 

955749 common cathode 25/016.25 
100/559.00 

RETRIGCJ:RASLE IO!3STAILE .40ea 
MATI VIBRATOR - ONE SNOT 10 /53.50 
9601 14 pin OIP 100 /525.00 

DUAL ONE SNOT 

9602 16 pin DIP 
5.50ea 
10/04.50 

535.00 

IC tREAtk0AR0 $1.1546 
10 /S10.00 
100 /575.00 

METAL FILM RESISTORS 
e 15 1/4w std. decade valuer 
10 oto - 475K, IN ohm 1 /8r only 
Total Qty. Each pk -10 pk -25 Ph -100 

1 -999 5.25 1.75 2.25 7.50 
1000- 75 1.51 ..ID 

CARSON FILS RESI5'.- Ransil 
t SS 1 /4. or 1 /2w 
1 ohm - 5.6M ohm 5.60 ohm - ISM ohm 1 /2w only 
Total Qty. Each pk -10 pí-100 pí-1000 

1 -1000 2.10 .45 3.00 
1000. .10 .40 2.50 20.00 

Oka 14,', .11W'r 

INTERNATIONAL ELECTRONICS UNLIMITED 

225 BROADWAY, JACKSON, CA 95642 

phone 209 223 3870 

CIRCLE 57 ON FREE INFORMATION CARD 

MICAO 
ART 

Westfield NJ. 7090 

.o,_. 

. oGa. mn 
Soto and applicator ncees nckded -4 95 3..1rlV case men non/tabs 300 

IMO env RES 
c t IQUINCY COUNTEI CHIP 

1011 7225 190 

140 pal red en Ward Peden. 
decodes'drners 1895 idea nchele: 

CRYSTALS - 3579545 Mkt Pk 
6 O 64: 19S 

Tit Wall 
7447 7474 7497 any l 100 

/UMW LED's 
Green 7 100 Few. 7 l 00 Red 10 , 100 

100 1300 100.13 00 100 900 
YOUNTINCCLIPS -12 100 

FAIRCHILD 
556 kenos - 559 7.5 00 

IR OOp1's 

Keno side) 15'100 
7 SEG Dnplars :tyrrp padel 

3.959 6- I i, Ann *ream I 2ENE1D100ES 
MYIentI0'100 

La. 
' ..r ' 

t 100 II*I00ES 
! a.p SO6amoI0075amo'1CC 

C. : -' .,- V: 

I" 30 

1M 23311 

111311 
LM 30ÌA5 
LM 3079 
led 307 
led 301H 
LM 308 
led 310 
1M 3114 
led 317K 
1M 311N 
1M 3200 15 
LM 320K 12 
led 324 
LM 325 
Led 3391 
,M 34011 11 
LM 341 11 
LW 34311 

15 373 
1 M 377 
LM 360 
lM 381 
led 384 
L5 366 
led 319 
114 390 
led 746 
1M 14KM1 

LINEAR 

400 161 1303 70 
70 1301 95 
30 led 1301 I IS 
50 lY 1307 60 
30 led 1307E 90 
$5 Led 1310 1 75 

85 1M 1391 200 
80 Led 1414 150 
50 IA 1600 70 

175 LS 1808 150 
10 ÌM1810 150 
10 1M 1828 700 
10 1M 1830 115 
ID lM 1141 250 
35 1M 1841 200 
00 l5 1819 750 
00 lY 111! l 15 
80 1M 2113 1 75 

3 SO LS 1907 200 
250 112917 700 
100 1AI 3046 60 
100 led 3054 150 
1 IS 1M 3064 200 
150 lM 3065 150 
120 led 3067 250 
165 307 200 
165 3071 200 
250 LM 3075 115 

30 LM 3019 125 

SUM. ' irAu L 91CS 

1000/ASO .. .n4c7554a110600 
/47,A15Yl:,; L a wí 10'5100 

COMPUTER GRADE TOW LOCKS 

3700k " +:, ..Ira .c. ;K., :,,7p'.sl I 00 
1000u' S.'. : co 1 CACLA 155V -2.11 

DISCS 
001 1KV 25 /1.00..1 50V 15 /1.00 

CtKST41TCN 
:;wr - - , -. vB H nt 100 

IV Knobs 
:^ : CO 

CRT HARNESS 
1 75 for 25- color picture babe, .ntn sw,s po 

Seed saes me rubber be 

6 34 I l Ar atmer -1 )5 

LOOK Ors u - - . 

l,nar tape , 9 100 

CONO15 : .Mn í 

1035 Mureprecessa. 1 I D0 

1NTEtFACE CH11 -01243 
16 krier 0 eitender ta mi unity cnpyPs 

5 75 

terms MICRO -MART accepts Vrsa MC and telephone COOS Fae.On ceders 5'.. 
sntppokeUS funds Only Orders under 51000 include 52 00 loi slogging /hand1 

. 

guaranteed or money refunded ,- -Foote shppng N J rtsmd9ts add 55 salts Ua 
MICNO-MAIT 552 SUMMIT AVE *15711(10. I 1 07090 (701) 656.600$ 
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ALARM CLOCK KITS: 
4 Digit .5" 

Here it is! The first of several quality kits we have been asked 
for: Here is what you get - unbelievable as it may sound... 

1 National - 5375AA Clock Chip 
1 Bowmar Clock Stick Readout (L E D ) 4 digit - 1/2" 

13 Transitors 
2 Push Buttons for time set 
2 Toggle Switches for alarm 
1 Filter cap 
4 1N4000 series diodes a 
1 1N4148 & 
2 Disc caps K òoA 

29 Resistors 
1 Transducer (Speaker) for Alarm Plug In 
1 LED Lamp for alarm indicator Transformer $1.50 

NE`N' 

$9.99 
P C Board $2.25 

D.C. MODEL 
Same as above except it includes 60 Hz timebase. 

"his Kit Includes. 
1 National 5375AA Clock Chip 
1 Bowmar Clock Stick Readout - (L.E.D.) 4 digit - 1/2" 

12 Transistors 
2 Push Buttons for time set 
2 Disc caps 

27 Resistors 
1 MOV 
1 60 Hz time base 

P.C. Board 

oaoEta 
Kit 

CK -1p00c 

52.25 

NE`Nl 

$12.75 

We bought 350,000 LEDs. 
And you get the savings. 

Reds. greens. yellows. orange. small. medium, larc 
Bags of 25 - mixed $2.75. That's only 1 1C each. Compar. ' 
this bargain up to twice our price 

FACTORY PRIME 
BI Polar LED 59C ea. or 10 for SS 

LAB -BENCH VARIABLE POWER SUPPLY KIT 
5 to 20 VDC at 1 AMP. Short circuit protected by current 
limit Uses IC regulator and 10 AMP Power Darlington. Very 
good regulation and low ripple. Kit includes PC Board, all 

parts. large heatsink and shielded transformer 50 MV TYP. 
Regulation. $15.99 KIT 

Sonalert" on P.C. Board 
Direct from a radar detector manufacturer! 4 -741 on a board 
- plus 12 capacitors, trim pot and many usable components 
plus a Mallory Sonalertfk - well worth the price of the board 
alone - while they last - $2.50 ea. 

MICRO MINI 
TOGGLE SWITCHES 

6 for S5 with hardware. 
r... 

l: f. 
99C 
EACH 

16K DYNAMIC RAM CHIP 
WORKS IN TRS -80 OR APPLE II 

VERY LIMITED STOCK' "MAGAZINE SPECIAL" - 8/$79.50 

Digital Research: Parts 
(OF TEXAS) 

P.O. BOX 4012478 GARLAND. TEXAS 75040 (214) 271 -2481 

TERMS: Add SOC postage we pay balance Orders under 515 add 7SC Handing 
No C O D We accept Visa MasterCharge and American Express cards Tex 
Res add 5% Tax Foreign orders (except Canada) add 2011 PAN 90 Day Money 
Back Guarantee on alt items Write for our free catalog full of many use' 
bargains 

INTERNATIONAL ELECTRONICS UNLIMITED

LM 1303 70
LM 1304 95
1M1305 I 15
1M1307 60
1M130lE 90
1M 1310 175
1M 1391 200
1M 1414 150
LM 1800 70
LM 1808 250
LM 1820 250
LM 1828 200
LM 1830 225
LM 1841 2.50
LM 1848 200
LM 1889 2.50
LM 2111 115
LM 2113 I 75
LM 2907 200
LM 2917 2,00
LM 3046 60
LM 3054 I 50
LM 3064 2 00
LM 3065 250
LM 3067 250
LM 3070 250
LM 3071 200
LM 3075 125
LM 3089 125

552 Summit Ave.
Westfield. NJ. 07090

(201) 654-6008

ZENERDIODES
20VI amp 10/ 100

LINEAR

BRAN DNEW ITEM
FREQUENCY COUNTER CHIP

ICM72251PL
(40 pm). withon boarddivden .

decoders/drivers 1895-specsIncluded

FAIRCHILD
556tuners - 85( . 7/50 0

TTL(prime)
7447. 7474. 7492 · any3/100

IN 400l's
(camp grade). 151100

BRIDGES
I " ampl 50, 6 ampl2 00. 25ampllOO

LM233K 400
LM300H .70
LM 30l AN 30
LM 307H 50
LM 307 30
LM 308H 85
LM 308 85
LM 310 80
LM3IIH 80
LM 317K 275
LM 318H 110
LM 320K·15 110
LM 320K·12 110
LM 324 110
LM 325 135
LM 339J 100
LM 340K·12 100
LM 341p·12 80
LM 343H 3 50
LM 373 2,50
LM377 200
LM380 100
LM381 125
LM 384 150
LM 386 120
LM 389 120
LM 390 165
LM746 250
LM 748CN 30

Self adhesive rubber bumpers
251100

6 3V12 AmpTransformer-I 75

8035Microprocessor. 1700

TV Knobs
101100

C& KSWITCH
square rmm mom.PB/ panel mt 1.00

DISCS
.001 IKV 25/1.00, .150V 15/1.00

l OOK OHMPOTbyCIS
l inear taper . lon~ nvronshalt. 4/100

CONDENSERMIKE
150

CRYSTALS - 3.579545MHz 99c
6.0 MHz 1.95

COMPUTER GRADE TWI ST LOCKS
32001'1 50V (tdea l lor power supphesl l 00
1000u150V-100 10001'1185V-2.00

SUPERSUBMINI LYTICS
(1'" rad. leads,by Nlchlcon)

lOOOuf SDV (l J(,' L x 'i W). 75( or10/600
47uI 25V(Y;L x " W). lD/$1DO

LAMPSI, clear with l r leads. 3/1.00

7 SEG Displays (comp grade,
3' /95( · 6' 1145 (specoty annorcath]

DIPPED TANTALUMS
47ul 35V11" leadsl lOl1 00

INTERFACE CHIP-08243
1611ne 110 extenderfor all smglechlpJi Ps

S 75

JUMBO LED's
Green. 71l00·Yeliow. 711 OO·Red.IO/IOO

100/ 1300 10011300 100/9 00
MOU NTING CLlPS-12I1 00

MOTI ON DETECTOR
Completely assembledonClfCUlI board

withcapacncn
Specsandacpncaucnnotes mcluded-4.95

3 t , ~ ), 2 x l "cast withmtnztabs/JOO

CRTHARNESS
1.75 tor25" color picture tube. WIthspark g<lp

MICRO
ART

$.40ea
10/ $3.50
100/$25.00

$1. 1gea
10/$7.95
25/$17 .50
100/$65 .00

$.Bgea
10/ $5.95

$.9gea
10/$7.95
25/ $17.50
100/$65 .00

$.7gea
7 segment RHO 10/ $6. 95

NSN74R common cat hode 25/$16.25
100/$59 .00

.4" ORANGE LEO OISPLAY
7 se9ment RHO

MAN461 0 - CQlf100n anode
MAN4640 - common cat hode

Payment by check. M.O. , UPS- COO, M/C
or VISA. Add $1. 00 shippinQ/hand lin9
in US. Canada & Mexi co . Ot her countries
$1. 00 + 5 ~ of order . Cal ifor ni a res idents
add sal es ta x . Minimum order $10.00

INTER NATIONAL ELECTRONICS UNLIMITED

25/ $2.00

7/ $1.00

10/ $1.00JUMBO RE0 LED
. 20" di Hused

--- - - - - - - - .. .4" ORANGE over fl ow ~1
AAN4630 - conmon anode

tri -s tate dual ioos « static
2510 - 14 pin
tri -state dual 200 bit static
2511 ' 14 pi n
10/ $5.00 25/ $11.50100/$35 .00

1024 bit dynami c re g/ acc um
5013 - B pin
512 bit dyna mic bi -polar camp
5016 - 8 pi n
10/ $7.50 25/S13. 50 100/ $35.00

SHIFT REGISTERS

QUAD PROGIWV1ABLE OP AltP
XR4202 16 pi n DIP

DUAL DIFFERENTIAL CO~1PARATOR

LM1414 14 pi n DIP

~
SUBHI N RED LEO

.125" diffused 100/S7.50

JUMBO GREEN LEO
.20" diffused

SUBMIN GRE EN LED
. 125" diffused 100/ $9.75

VOLTAGE COMPARATOR $.6 gea
LM311 8 pin DI P 10/ $5.9 0

100/ S47 .50

UART 1602B $3.95ea 10/$ 35. no 100/$275. 00

CLOCK CHIP 1'I1537SAA $1.95
4, 6 di9it '60hz 12hr 1 0/~17 . 50

alarm 24 i n 100/ $150.00

$1.65ea
10/$ 12.50
100/ $100. 00

TRANSI STORS

2N3904 NPN TO:92 10/ S1. 50
2N3906 PNP TO-92 25/$ 3.00

100/$11 . 00

225 BROADWAY , JACKSO N. CA 95642
phone 209 223 3870

Terms MICRO·MART accepts VISa. MC. and telephone COO'S Foreign orders S50 00mrrumum plus
shlpplng·USlunds only Orders under S1000 Include S2 00 for shIpping/handling All components
guaranleed or money refunded lmmedrate shipping N J residents add 50. 0 sales lax

MICRO·MART • 552 SUMMIT AVE., WESTFIELD. N.J. 07090 • (201) 654·6008
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EACH

99¢

Digit~1 Research: Parts
(OF TEXAS)

P.O. BOX 401247B GARLAND, TEXAS 75040 • (214) 271-2461

16K DYNAMIC RAM CHIP
WORKS IN TRS-80 OR APPLE II

VERY LIM ITED STOCK! " MAGAZINE SPECIA L" - 8/$79.50

TERMS: Ad d SOC pos tage . we pay ba lance . Ord ers und er S15 add 75C handling,
No C.O ,D. We accept Visa, Mast erCharge and Amer ica n Express ca rds. T ex.
Res. add 5% T ax. Foreign orde rs (except Ca nada ) add 20% P&H . 90 Day Mon ey
Back Guara ntee o n all items. Wri te fo r our free catalog fu ll of many usefu l
bargains .

LAB-BENCH VARIABLE POWER SUPPLY KIT
5 to 20 VDC at 1 AMP. Short circuit protected by current
limit. Uses IC regulato r and 10 AMP Power Darlington. Very
good regulation and low ripple. Kit includes PC Board, all
parts, large heatsin k and shielded tran sform er. 50 MV, TYP.
Regulation . $15.99 KIT

Sonalert@on P.C. Board
Direct from a radar detector manufacturer! 4-741 on a board
- plus 12 capacitors, trim pot and many usable compon ents
plus a Mallory Sonalert@- well wort h the price of the board
alone - while they last - $2.50 ea.

MICRO MINI tiJ
TOGGLE SWITCHES

6 for $5 with hardware. . ~::'~f-"

'

We bought 350,000 LED's.
And you get the savings.

Reds, gr eens. ye llows, orange, sma ll, medium, large.
Bags of 25 - mi xed $2.75. Th at's only 11¢ each .Compare
thi s bargain up to tw ice our pri ce.

FACTORY PRIME
81 - Polar LED 59¢ ea. or 10 for $5

P.C. Board $2.25

Plu g In
Transfor mer $1 .50 f----- - -------------;;,,------- __

tle,\N\

$9.99

tle,\N\

$12.75
$2.25

D.C. MODEL
Same as above except it in c ludes 60 Hz t irnebase.

Thi s Kit Inc ludes:
1 Nat ional 5375AA Clock Chip
1 Bo w mar Cloc k St ick Read out - (L.E.D.) 4 digit - 1/2 "

12 T ran si sto rs
2 Push Button s for t im e set
2 Disc caps

27 Resistor s
1 MOV
1 60 Hz t ime base

P.C. Board

ALARM CLOCK KITS:
4 Digit .5"

Here it is! Th e fi rst of seve ra l qu ality kits we have been ask ed
for: Here is what you get - unbelievab le as ·it may sound...

1 Nat ional - 5375AA Clock Ch ip
1 Bowmar C lock Sti ck Read out (L.E.D ,) 4 digit - 1/2"

13 Transitor s
2 Push Bu ttons for ti me' set
2 'Togg le Sw itc hes fo r alarm
1 Filte r ca p
4 1N4000 ser ies d iodes ~

1 1N4 148 O~O€.
, 11-,1"

2 DISC caps . ,,\ool'C
29 Resistors cII-

1 T ransd ucer (Speaker) for Alarm
1 LED Lamp for alarm ind icator

(j)
o
Z
o
c::
~

o
lJ.J
...J
lJ.J

6
(5
«
c::

92
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Magnifier Lamp 

1499: 
J 

Hickok 
LX 303 
$6950 

r a 

Simpson 461 

'14995 

TEST 
ONEEDEpVICNESLSy- 

AUTO STEREO 
we wm seal acv aarnOWU! 

V 

Logic Probe 

U 

$4495 

100 MHz 8 -Digit Counter 

M.lt, MA1100 r '12750 

,.,.... <«.. 

Function Generator 
515795 

Preassembled Proto 
Boards 
$4995 9 Ot 

+123800 r 

Proto Board with 
Built -in Power 
Supplies 

ea 
Sraçnp,oc, 

;eo '154 45 

12995 Modi I. -703A 

31: -Digit 0.1'o Digital 
Capacitance Meter 

M 

Portable Digital 
Capacitance Meter 

PRECISION 

- , 

Moot; $70 

31/2-Digit DMM 
with LCD Readout 

u3,S ,: A r; 
'ypt100..vf00M 001 

Mode;:$ : 

Dual Trace 5 30 MHz 
Triggered Scope r, 

Lill for Discount Prices 

L 
Moder 1479P 

PP'" 

TECHNICIAN AIDS 
Wetter ' Veld( 
Attache 
Style 
M r 

$27995 
Service 
Master 
M_le di SM 

s475o 

EDSYN SOLDAPULLT 
Desoldering Tools1595 

SSj_ 
Model 

'IOC 
Molt 
5037 

Cordless Soldering ßQ Iron '2995 
WAHL 

Mauna, -Spot s299s 
Circuit Tester 

: tria! 

Weller. Controlled 
Output Soldering 

Econo -Lamp 
Station 

, 
ibWt WWII 

'` $954 49 

M DS017 , .eA 1695 f ., 

I_ 
30 MHz 
Portable 
Frequency 
Counter 

'65/ -- 

J 

HICKOK $16995 
Digital CB 
In -Line Tester 

Model 3U 

Portable VOM RC Circuit Box 
Multitester 36 es,val 

M 10 Min II 

SPECIALS 
RCA-VIZ 
Super Chro-Bar 
Med*I wig 53IÁ 
d. S 

:8995 

r_ 
.'1995 

Model YMS7O 

n ro0 p! r, 

ó `' 4. 2 9 $a9 i' 

i .. 

a z 
Model WC 41:A 

rfELEPHONE COMA-MOM 

DEVICES 
MURAPHONE 
Cordless . 
Telephone : F °- + 
System ,',:r e1i 

Medal ISIS 
Co Cann:. M4" "OS r Sled 9! 

Telephone Answering 

$7495¡ $27995 $19995'24995 
' GTE Flip -Phone 

$3795 

DIGITAL MULTIMETERS 

L 

Sinclair . PDM 35 

$4995 

Beckman 
_ TECH 310 ., '3A, 

ro D-d D.ead 

ea 
' t,1 

Yr 

Ilixy I 

'130. 

LEADER 25 MHz 
- Dual Trace I 

Time Base !Ayr: :9.I 

RF Wide Band Signal 
Generator Model LSG 16 

So.o state FE) osow:or pro.dry 
100 Ott to 100 MW ?rep range 300 
ti1N; - J -O- -s 

Transistorized 
LCR 

Bridge 
Medal 1171.7011 

PION $CCurate 3 d.Q. rei . r 

Operates on one 9v battery or was AC 

adapter Measures induclantt 
ooaotance resatance and ioSs far 

with Calibrated 
Variable Delay 
Model L10-515A - ; xs 

1.r out t0 5 Sec bull n Ol4y 

20 
MHz Dual 
Trace Oscilloscope 
WWI LID 508A 

Call for Discount Prices 

rCAR STEREO PRODUCTS 
In -Dash Car Stereos 

8 -Track Tape Player with 
AM FM MPX Radio 05250 ti Model C 777 

Auto Reverse Cassette Tape ; i Player with AM FM MPX Radio 

an++1 Moats CAS 9» $7995 

Cassette Tape Player with 
AM FM MPX Radio 65750 Haul us au 

Stereo Power Booster 
Model POW 40 

'2495 '0 ; 

6 x9 
3 -Way 
Speaker 
M °dt. $1495 
.P:000 6,'P es- 

1 

Miniature High Fidelity 
3 -Way Stereo Speakers 
MINI speakers 
MAXI 
sound 
Meshes 
N' -9 

sG950- 
Rep $+49 1! 

ow Call Al Long Tomo 
Woofer Sort Dom 14414, 

blended Morvgt Speaker 
SO :: 000 rot 50A e onn 

Chess Challenger 7 
Mael 
odel DSC -,, r ,,_447.4 

199 95 I 

$7490 tir1 c 
CANON Calculator 
Portable Printer with 
Adding Machine Tape 

y- Model PIO 

$6998 

BSRX-10 LyMiilLpyrhoain't$ 

. ': sra d Stoner rc 0r i Nac. 
. 4 Mo44 Oh 

Or i i 0no ut'e. 
-,d rewl 4ew w ..,,, 

514 50 . Cte+41td(,- 
$14 50 'e-w. 
$1-4 50 '° 

+7950 

19995 

5.36 00 

Portable Oscilloscopes 
15 MHz 
Dual Trace 
Triggered 
Miniscope 

'36995,. Weer 1111-715 

15 MHz Triggered Miniscope 
Mode, MS 15 , 5) S X 

$26995 
30 MHz Dual Trace 
Triggered Miniscope 
Meth MS 730 

FORDIAMA 1e. 
855 Conklin St Farmingda VISA 

Master Charge BankAmerurd 

COD Chete Money Order 

ate sales tax 

ITA 
N Y. State rr- (800)6459518 

in N.Y. State cali x516) 752'00` -" 

"T1
m
lD
Jl
C
l>
Jl
-<....
CD
ce
o

6"x9"~

~~~:~er~
Model $14 95BP200o.69TR ea .
• 20 oz. ceramicmagnet

Simpson 461
Complete WIth ruckel­
cadmium battenes. AC
charger adapter. test
leads $14 9 95

Call for Discount Prices

with Calibrated
Variable Delay
Model LBO-515A withprobes
• 1Il sec to 5 sec butt-in delay

ag.._---' j ~
~: : S'

- ' ''_._ 0

, 20
MHz Dual
Trace Oscilloscope
Model LBO-508A wrthprobes

Miniature High Fidelity
3-Way Stereo Speakers
MINI speakers
MAXI
sound
Model
Hf-9
$6 9 50 Reo S14995

• OleCastAlummum . LongThrow
Woo fer • Soft Dome Tweeter
• Extended MIdrangeSpeaker
, 80-20 .000 Hz"SOW.8ohms

Portable Oscilloscopes !U
15 MHz ~ .

Dual Trace
Triggered
Miniscope
$36995s,~;goo Model MS-215

15 MHz Triggered Miniscope
Model MS-15 RegS3'900 $269 95
30MHz Dual Trace
Triggered Miniscope
ModelMS-23o Reg S559 00 $47 9 95

25 MHz • '.. . I
Dual Trace : ' ~ I ~ .
Time Base , · .~ · ..I r /

!.~
• Master Charge •:~~ey Order
• COO. Check.

d ropriate sales tax

TOtre radolf 645-9518
FREE (in N.Y. sle cail (5;6) 752 ·0650

Transistorized
LCR = ,.,.,---"

Bridge
Model LCR-140
• Highlyaccurate3 dIgit readout .
Operates on one 9Vbattery or With AC
adapter . Measures Inductance.
caoaotance. resistance andloss factor.

DIGITAL MULTIMETERS L::::J\

j .Sincla.ir Hickok , . ;PDM 35 LX 303 ,

{jf.~ ~49;~5 $6 9 50 -

' L iJmf,~r ..•.r-,-"'il' ~\;;-.
- -- --- Beckman "~lilli,.*: .:.
I~ TECH 310 E:';'~
I . · 22 MU Input

~
,. resistance e 10 Amp

AC DC " 1500VOvertoad
~ • 6KVTransient

[~~ 0 §] ~~~t~~I~I~ · 2 year

$13 0 ,

RF Wide Band Signal
Generator Model LSG-16
• Solid state FETOSCI llator ClTCUItry •
100 kHzto100 MHztreq. range " 300
MHz on harmonics

LEADER

~
~

Chess Challenger 7
• 7 levels 01play _ .;.............._~
Model BBC • III IReg.59995 .....~.~
$7 4 90 .fu• o II •.•r..f.T.-.L

Stereo Power Booster
Model POW-40
.40Wstereo
• 20Wperchannel
• Bass boost

CAR STEREO PRODUCTS
In-Dash Car Stereos

~
a-Track Tape Player with

• ~~ AM/FM/MPX Radio $52 50
'f:'~IU Model C-117

~
Auto Reverse Cassette Tape

I<i".~ Player with AM/FM/MPX Radio
~. - -- Model CAS-999 $7 9 95

~.
. Cassette Tape Player with

\ r;jl,' - AM/FM/MPX RadiO $57 50
~. Model CAS-88S

II ~\
===CJ ~ ::::r

4 Pc Sta ndard Start er KIt . One I II SId..,C..IrOComm.Jnd Reo 587 95
• ~ncl~ • h 'c 121 ta me MOfJuits • One III ~p.lnce $7950

5 Pc Ultrasonic Starter KIt · Ont 111OeIUI.! Ullrn onlC Reo 5t12 95

;rll~d~~e': : 8~ee 1\111r:~~~~oU~~mole UM. TM) 59995
LAmp t.'oOlltt) S14.50 SlaM M Comm;lTIC1 Conso~ 536 .00

:'p pllance A,lOOult~ 514.50 unnseuc Cornman:! ConSOle- SSg 95
\'fall S\'.IIChMOCult !l 514.50 \', I!n Hand HeHI ~emoll! '

Model 2815
Dual Trace 5" 30 M.~H-=z_-----.
Triggered Scope
• Risetime 11.7 nSor
less. BUilt-in signal
delay Ime • Flat
response With smooth
rolioH past30 MHz "
SmVlcm vertical sensmvity
Probes induced

Call for Discount Prices

J
~ Cordless Soldering
60 Iron $2 9 95
--- ---WAHL

. TJwurud-sp.o.t $29~95, Circuit Tester
rmcs faulty components

Model Model QUickly and eaSily

1800 5800 Weller'Controlled
,,...;::::::::;""21. Output Soldering- ~del WTCPN

Station Reg S77 50
Econo-Lamp $4 9 95
• Spring balanced arms .

~~~~~~f~n~~~r~ ~~~gr; "R~~k'd Magnifier Lamp
Yellow. Blue. Black. Oyster Preosion ground and polished
White." ULfor60W 95 magnificationlens$4 9 95ModelXL-334A $16 Model MG 10A

=$=Function Generator
~e~d~I, ~~ 09\ $157 95
• Sme-csquare-.
tnanqle-and >

separate TTL
square wave
cutout

TECHNICIAN AIDS
Weller:Xcelite'

Attache
Style
Model TCl DO ST
s~~ $27995

Service
Master
Model 99-SM
s6~'85 $4750

EDSYN SOLDAPULLT<&
Desoldering Tool$1595
.,;--'-~~ ,~~= ModelDSol1

Preassembled Proto Proto Board with
~ Boards Buill-in Power

~'~~~~$4995 Supplies
Fully assembled breadboard • Reg ulated
contains four OT-59S sockets. • Short-proof
sevenOT-59B busstrips and four R.g.Sl54.95
5-way bindingposts $12995 Model PB-203A

31h -Di.git 0.1% Digital~ Model3oo1
Capacitance Meter Reg.S190.00
" 9rangesfrom 1999 .PFto'.99.9" F..$17 0
. 0.1% of reading accuracy . Auto -
over and under range indication

Logic Probe
• Compact c rcmt powered .

~;~ecet; g¥~rtLSHSP(2~b~
compatibility

$4 4 95

f{).jj)jjjjjjjj ~I.CKOK $16 9 95 SPECIALS
30 MHz Digital CB ~ II
P rt bl In-Line Tester~.:c RCA-VIZ ,
o a e " Measures all4 • , ,,,,- 1" Super Chro-Bar •

Frequency ~~r~~'~;;~t~tP ~t ' ~ . Model WR-538A
Counter frequency " Power Reo St2995
R.g S13000 " SWR " Modulation ', Model 388 $8 9 95 . _ _ _ t

$015 ~porta!J l e VOM RC Circuit Box . " .".. '. '
.~ _ Mullitester " 36resistors (IS!! -! "'-!." .!-

.. 4 I • 20 KO VDC to 10MU) . 18 et • ~': ' l ..-. ·

A ' . ... . " 10K!! VAC capacitors(100 pi to ;tt- '(1:
~... . $"' - ~ • .., $1 9 95 ~e;2 ~~f~ 95 $4 2 . L~..;; ~ _i

Model 1827 ~~Mode l VM520 includes test leads Model WC 412A

TELEPHONE CODE·A·PHONE
Telephone Answering

. DEVICES 1/.7.;;'7:J.'~~
MURAPHONE /( , f '- · • -- --

~~r~~t~SnerrJ ( ._~ ~.~ . ~--: l ---~
System . Model 1550 Modet1500

. Rto; 589 95 ( ) I . autcmauc Dialing callControl

' $74 9. 5fl R·O S39995 Model1400 Reg S3'995
~ 0 " $279 95 $199 95 $2~99~

"~- . GTE Flip-Phone~~
~.;. $37 95 C'~~J

lESl EQUIPMEN1, lOOlS,
lElEPHONE D::~~\~lS

AUlD SlEI\E~dverlised price!
We wi\\ peat any

93
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Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS .. . New BARGAINS! 

FREE UPON REQUEST! 
Send today for FREE copy of 

CATALOG - and Supplement! Dept. RE 

FAIR RADIO SALES 
101E E EUREKA Box 1105 LIMA. 011110 e5802 

FULL -RANGE 
SPEAKER SYSTEM 

Reg. 14519 
SP -638 

Mar -Proof Walnut 
Vinyl Finish Over 
Particle Board 

17'4 x 10 x 4'I" 
08 Ohms 17 lbs 

1PTEL.EDYNE ELECTRET 1 
, CONDENSER MIKE 99 5, 

SA_ ",, MK -104 
Reg. -6.9$ 

'Low Impedance 
switch 3 5mm mini 
-tt cable. Wt 2 lbs J 

For Cassette or PA Use 
Omnidirectional W /on -off 
plug & 2 5mm micro plug 5 

LOCKMOUNT 

IAU-149 
79 

Reg. ß! 
For Under -Dash Mtg. 

of CB's. Radlos 6 Players 
Anti-Theft Protection 2lbs 

SALE 

NI -CAD BATTERY 
SUB "C" Size 

AS 
LOW 
AS 

Ea. 596 
Lots of 4 

49C ea. 
Lots of 8 

1.2 VDC Each 396 ea 
*Rechargeable Over and 
Over Shpg. wt. 'A Ib. 

Olker 

41...,... 
Telephone Listening Device 

Record telephone conversations in your 
Office or horn, Connect% between any 
cassette or tape recorder and your 
telephone or telephone LINE Suits 
automatKany when phone IS answered 
RISCOrds both skies of phone conversabon 
Stops recorda when phone is hung up 
This device ,s not an answering service 

Super Powerful 

Wireless Mc 
10 times more power!ui than other m.cs 
Transmots up IO mile to any FM radio 
Easy to assemble hen 15V batety (not .Ici 
cr (3C6) T25-11:03 or .wed Ste 16 SI oo snipping per tern 
Io usi Corp . P.O. Roe RE .2052 Melbourne FL 32005 
COD.. accept. For cafe, ; - , .ace scramtllers 
and other special dens USI Corp 

FM /AM TUNER CHASSIS 

*Wires into Any Amplifier 
Auxiliary Input 

Requires 8.2 VDC 
'With Schematic 2 Gang Tuning Capacitor 
6x2/.x2' /. "1lb. 

180 minutes of recording 
time Less than 14 per min. 
For music or voice Wt.141b. 

8 Mini Slide Switches On 
a 16-Pin DIP 

*Size: 'A x $41 x % 
*Made by CTS *Wt '. lb 

5 VOLT POWER SUPPLY 

® BA -363 Reg. -1- 
5 VDC 160mA with 2.5mm Micro Plug 
Shipping Weight 1 Pound 

Dept. R -2 260 S. Forge St. Akron, Ohio 44327 

STATE 
Oty Stir Dru rptiun 

ZIP 
Price Ea Total 

CHARGE CARD ORDERS OVER 625 

CALL FREE 1-800- 321 -2424 

94 

OHIO RESIDENTS CALL 1- 216 - 535 -1800 / Please send me a free subscription R/' to Olson Value Packed Catalog. (Within the Continental USA Only) 

Tan 
Postage 

Total 

WO. MP Ino MNrrl.fi.M 
CARBON FILM 1/4W-s% 'eS/S ors as u4. as ,1011 (N. Me s CMS .. Ye 

1,7 
I.4 
1.l 
l.{ 
1.10 

U 
U 
1I 
11 
u 

41 
n 
It 
M 
M 

I414 
a4 
NI 
Ta 
1M 

I» 
na 

3/44 
IIM 
UM 

eles 
OM 
/f14 
SIN 

Is 
tel 
UK > 
7f 

.Z .: 
71( 
a: 
In 

21a 
lea 
liar 
Xs 
Mt 

1.1 
4.7 
1.1 
,.. 
6.2 

111 

M 
32 
14 
e/ 

11 
M 

51 
1M 
114 

IM 
154 
114 
414 
a11 

1r 
IM 
1444 
MM 
MM 

IN 
UM 
MM 
1,1/2 
MI 

W 
M 
es Ii 
142 

10s 
ua 
12M 
ses 
11411 

.r 

.TM Its fIs w 
..I , 
I.I 
Li 

1: 

M 
1l 
is 
M 
el 

110 
131 
151 
IM 
:N 

,u 
IN III 
N. . 

no 
a.M 
1703 
KM 
MO 

SIN 
14[ 
sIa Ix 
1! 

IN 
p5 
/l4 
tu ,s 

Ias us 
ses 
sss 
Ms 

Ms Mt 
Ms 15 l.s 

INN QUALITY- LOW 0 Ell MICE 
5 for .25 I 10 for 40110011 
sn 1 one 
salue 1alttr 

60 -10111- 
11 at =14 

100 per Talue 

CMOS BOARD $2.95 i 
or.:.t 

1111 1 up. 1 
.111 Mt. 1.01 f «t. . .rt f UP .I«t, I .a tetili«« .11. .t.p II-., 

.-.. .. wu óa s 
i ' r ..tutw, r«t..« t.wu«.. -. :M:...... 

HOLIDAY 
11 

BONUS , i 

With prepaid orders fors60 or 1 .Ti ISILA t 

more we ship free a NATIONAL \ Km, s.:. pp 1 

MA 1002E 4 digit AC alarm . u.n,1 j I., M.17 Ce'. 
Clock module-LS Ira,rleNS Mr« t.h 1 ..._.._ ...i 

PALEi 0a11aßCTtO 

Fria. 155/25 
í5',a.le15'.teeill i 

1 
IY/IC ACTa MI a j soe ! 

1 .... Y -..... 
.: $Iß,IM1' ~ ! ár . , an an ! 

.... t.- !toe $4- 1 3I .,-. 
:removed fruÌiar4- 

411.1- 

VIBRASONIC 
34 

dual delay 51295 115; 

_.___.___p____iiiilsiiië 
'1 

/ou-r rr. 
Cluell MN ONO IMP. Y. BO n 

REED RELAY j 
V 500 dl most 

D TRIMMER- i; 

12 TURM LK .'. 
SK .. 20 

h oALE 
..I, 1 

S.50 it: S4 ! 

%DWkT RESISTORS 
1ß M..111. 111.111.6M. 111 

ul. Ml. MO -Swept t/1. 1 

80 NI S4 ! 
IdrsT i` 

I ., 

,, 

...". 
M 

I t .....,.....» 
I. .».«.....M MM 

I ... WV MI, 

I : FIw 
I ' 
j MM. 

M .1 
.... MM 14..V0 14..V0 . 

..M 

t:« 

1111.6, 

.00 

. P.« 

.11 

VP MM :M W. M 

M:w 
ale. M. M.rr ;« 

I -...7.=-- 
1:'.,.r;-:,.:::::":::1::.:::: " .M l..M u 

.. ...M..rM"... 

jP0 BOx 41778 SEN FOR FREE FLIER TODAY I . ll. 4c .[ w tlu Mwew 111 .l.rr 

RawFIELO 
WM IMP MOAT . . 

aFVr ser 
2a./oC aso e1w4 

12ov1[ 30.9I1 
pL..e .p.ei ry $2 .0 0 roil required. room- 
Numeric Display i 
IIhale Digit : 

War LED ewu..w.r.w. I wewl.l..Mr. .. 
_r eye., :" t:.n..,... ...-,. ...1 r.., 
sisal se Ear iS K ? cs 

Notre wu 
.M u. í11.r isms twits + 

Socromenfo '.,; ; -. W n w.M1 .MM M .+.. 
W/11 M M rot 

w MrM.M .l ..IM. ..M MM....M..4w tre. 
KM! M11rwe ralaM MM M.. N 

I4 
IMN 

M 
/fM 

M1: 44404 v.u., 14,44444444. 

-I 
u. s 

CRittaraia 
1 

F3faF3YLO !-¡Ia 
ELECTROf-lICS _w_.: s 

CIRCLE 52 ON FREE INFORMATION CARD 

CO!'fTAIKS :
1055) 3 dil;i t clet .d e c:ounur
4511 4b i t la tch 7 .. lit. decod t r

driver fo r Lt D diarla,!
4060 os c1ll atoJ: w/ 14 a u!!! binary

ceue t er ,
10011CliOS I:il.u
2 switche . , r e si s t or s, c ap acitors .
1" 2 t t i

5 for .25 10 for.40 100-$1.60 -1000·
one one at $14
v~e v~ 100 per va lue •

CMOS BOARD '2.95

HIGH QUALITY" LOW 0 EM PRICE

_ d ~

z;.,' I• ~1. ~ i. , r "I

, I

-.~.-..........-....
! CARBON FILM 1I4W-5°1c
, aMi aM) aM> aM> oee CfHi

I '.7 11 " '00 aac "'" 151< "" 27011: '. , .e ra " azc 910 rsoo '''' see '''''1.' " " '" 1000 "'" ' ''' 751< "'"'a.s 15 " 270 1100 "00 '''' "" "'",., i s " '00 1200 >100 "" ,U< "'"U 18 75 "" "0. "00 '" 111'"' "'"''.7 " " '60 1500 " 00 "" 11"" """5.1 " 91 rsc "00 "00 ''''' 1201< "'"5.' " 100 '" 1800 7500 '''' """ ,,'".., 27 11. m ' 000 " 00 '" 1SOl< "'"a.a )0 120 5" 2200 9100 '" "'" """7 . 5 " 130 sso "00 1O" "" """ 7SO_
U " I SO szc 2700 nx "" ''''' "'"' .1 " 160 ." )000 izx 5U< """ " '"" " lSO 7SO H OO '''' ssx """ 1, <>1

i
i
i
i
i
I
i
i
i

I~HO'~~I~!..31~!NUS
; 'With prepaid orders forl60or *",_~~~oi
• more we ship free a NATIONAL
! MA 1002E 4digit AC alarm
! Clock modu le-u.s.or~'" OIly
I
i
i
·1
I
i
i
!

Reg.
~
RA-744

399

-8 Mirii Slide Switches On
a 16-Pin DIP

eSize: ;0 x Y. x W'
-Made by CTS eWI. \4 lb.

BSWITCHES ON ADIP

g9¢~

5 VOLT POWER SUPPLY

99¢

Record telephoneconversationsinyour
office or home. Connectsbetween any"'~t"-'fl~
cassette or tape recorder and your
telephone or telephone LINE. Starts
automatically when phoneisanswered .
Records bothsidesof phone conversation.
Stops recorder when phoneis hungup.
This deviceis notanansweringservice.

Super Power1ul

Wireless Mic .
10timesmorepowerful thanother rnlcs.
Transmits upto 'I. mile to any FMradio.
Easy toassemble kit.15V battery (net incLl.III!I!II!_IIIIIIII!!I
Cll' (305) 72!>-1oooorMnd$1U6 + $1.00 .hlpplnv per Item
to US I Corp .• P.O. Box RE·2052 . Melbourne. FL 3~1 .

COD'. lCCepl. For catalogof transmitters. voice scramblers
and other specialty items. enclose$2.00 to USICorp.

eWires into Any Amplifier
Auxiliary Input

-Requires 8.2 VDC
-With Schematic
-2 Gang Tuning Capacitor
-6 x 2Y. x 2\4" e1 lb.

~~ 50·MINUTE
!~ Pkg: CASSETTES
i~ of 79* Reg.
~ 't'"ij2!?1'~ minutes of ,:.~~~':.,.,.,.- -:.. time . Less than 'h¢ per min .

For music or voice. WI. 'h lb .

E•. 594
Lots of 4
4~eL

Lots of 8
3~eL

eFor Under-Dash Mtg .
of CB's, Radios & Players

eAnti-Theft Protect ion e2 lbs.

NI-CAD BATTERY
SUB "c" Size

Illi 'il, ~w39¢
~

-1 .2VDCEach
• -Rechargeable Over and

"--...-/ Over -Shpg. wt. \4 lb.

FULLyRANGE
SPEAKER SYSTEM

~ II~~
Reg.~

SP-638
eMar-Proof Walnut
Vinyl Finish Over
Particle Board

e17Y.x 10 x 4W'
e8 Ohms e17 Ibs.

~~TELEDYNE ELECTRET
• -<Co'· CONDENSER MI~E599

• MK-104
~ Reg.:&.Sf-

eFor Cassette or PA Use eLow Impedance
Omnidirectional. W/on -off switch. a.smrn mini
plug & 2.5mm micro plug . 5-fl. cable ..Wt. 2 lbs.

Gov'. SURPLUS
ELECTRONIC
EQUIPMENT
CATALOG
New ITEMS . . . New BARGAI NS!

FREE UPON REQUESTI
Send today for FREE copy of

CATALOG - and Supplement! • Dept. RE

94
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126.66 
1300 
78.00 
10-t0 
18 00 
18.10 

18-00 
30.00 , 

Pan No 

8080A 

8085 

_ 

MICROPROCESSOR 
CHIP SETS 

Price Pan No Price 

55.95 6800 56.95 
12.95 6802 11.95 

Pert No 

6502 

6504 

6505 

Price 

$9.95 

9.95 

9.95 

METAL POWER TRANSISTORS 
Nor mta :ul - Bost Quality 

2N3054 .65 60V NPN 
2N3055 .69 70V NPN 
2N34.42 1.50 160V NPN 
2N3771 1.95 50V NPN 
2943772 1.95 100V NPN 
2N3773 2.50 160V NPN 

Universal SCR 
C10613 .34 400V 5.0 AMP \ 

TO-86 
TO-3 
TO-3 
TO-3 
10-3 
TO-3 

10-220 
8212 

8214 

8216 

8224 

8226 
8228 

8238 

8251 

8253 

8255 

8257 

8259 

2.95 

3.95 

2.95 

3.45 

2.25 

4.98 
4.96 

6.95 

14.95 

5.75 

10.95 

14.95 

6810 

6820 

6821 

6850 

6852 

3.95 

3.95 

3.95 

4.25 

3.95 

6520 

6522 

6532 

6551 

6.95 

9.95 
13.95 

13.95 EPROM'S 
C2708 
tKK8 450ns 4141-1 
TMS2716 
16K (21( : 8) 450 ns 
(3 power supplies) T I Verslon 

C2716/TMS2516 
164( (2KK8) 450 DS 
IStny 5V SoOaty - Ir1M vManOnl 

S 9.95 

$24.95 

529.95 

1802LE 

1824LE 

1852LE 

1853LE 

9.95 

3.50 

1.50 

1.45 

1854LE 

1856LE 

1858LE 

1859LE 

6.95 

1.95 

1.95 

1.50 

LINEAR LC.'s 
LEOOIN4 .34 LM173E0414 1.29 
13007N4 .20 LM741CN4 .21 
LMXIICN .115 LM747CN14 59 
LAO11N4 .Ee LM748CN4 .M 
LA024N .14 TBAIt00A3 1.29 
LM33914 .N LM1511N4 .41 
LU46N 14 .N 1114146104 14 N 
LM356N4 18 LM+09N 14 .29 
U1/555N4 . N 1143403N 14 N 
04556N 14 .N LM3903N 58 

LM723CN 14 .N L144136N-14 .M 
LM2V. N I 1 73 

SOUND & MUSIC 
GENERATOR I.C. 

Goal« aorye any typa of eery. Nan musc to 

9.rn31n03+ end aplpaona 1991, NW o0 see 
output 26 p DIP Opealos Porn we 9V battery 
9440, data 

"Lowest Price Offered 
Anywhere" 
S947647791( 6C0' centers) 52.49 

SN76477NF (.400' oeMMs, 52.29 

TEXAS INSTRUMENTS 
Low Profile Sockets 
Lowest priors annywNere for 118 
IYgMM quality. el tMIbeM.CI connbonshon 
Oo81 ono níí.60 paces O MO. 

Contacts Price Contacts Prie 
8 PIN .08 22 PIN .22 

14 PIN .12 24 PIN .24 
16 PIN .14 28 PIN .28 
18 PIN .18 40 PIN .40 
20 PIN .20 

' Special of the Month 
EPROM 

1 _`401;'10 C2708- 65/4708 -6 S6.90 ' IJ 
1980 IC MASTER 

JUST RELEASED over 2700 PAGES 
Conoreb dee5raled CrCc data Mi8clor M..W (hb b tlu Wei 
c a Ku0d19 rrdaonocesson and con8lmul Oscu*S 45 ODD 

do,c. typos toed 5 000 new dew* lyp.s .631.0 CdnnM n.. 
Nwien on MPU Davos I Sy.IIP^, 

Free Quarterly truk 
Updates Special 559.95 

7 k 

r Zilog 

Ziel 811100 

21002 E1í000 

16 bI CPU wet Warms pees 
lo 

to an CPU 1 
SO 

w p&A address 

200000 s i S00.00 A con sly board 21000 
asCoteanotto ms ConSam 
2 mercer s. I Inc word* ci 
drowse RAM. d malice PROM. 
AM mortal s.nacos. bur Cd01.anrsml.n 
any 32 noperwtMON great I/O Ines 

All Products Stocked In Depth 
Largest Dlog Inventory 

210CPU 25MN/ 
714ACPU 4 0 MNt 
Z80460 2 S M14 
2I0A4IO 4 0 IOU 
I80CTC 2 5 MNZ 
200A-cTC 4 0 MNt 

I 1.N 
11115 

720 
840 
7.20 l 40 

ZBPOMA 2 5 IOU 
ZEDA-OMA 0 1043 

2E0010r0 2 5 MNt 
2E04-1110r0 4 0 Wit 
286I600 2 5 MNZ 
2E0A1140/1 4 0 WU 
288I10r2 2 5 M/4 
Z00AI1pr2 / 0 M/4 

Part No. 

MOS MEMORIES 
MOS Static RAM's Pnp 

2101 
'K (256 4) 760rr 22 PN 
2102LfPC 
1 K (18 II Low Ppwar 360na 16 PN 
2102LIIPC 
rK(1Ks1) Low Posey 
.4911 Performance 23ána 16 PN 
2102.1 PC 
K (1K 1) 450rr 16 N 

2101-3PC 
tK(tk1 1)66áu16PO4 
P2111.21 
t K (250 4) 260ru ts PMI 
2111-36 
'K (254 a 4) 360ru 10 PN 
2114 
:ow Power 4K (1024 4) 300 ti 
41e1 MOS Dynamic RAMI 
tek (Mr I) 300M N PN 
TI1/00q30 
4K(4K1)300na22PIN 
1106400010 
4K (4( a 1) 2000.22 PIN 

UARTI 
AYS1012A 
O b 40K BALM 40 PIN 
*511011 
0ó30K BAUD 40PMI %vie 3v own 

1K CMOS RAM 

81 N 

it 
29 

C 04 

010 

2L 
2.216 

S4 N 

9.1s 

3.011 

iN 

5121 3 N 
t K (28e 4) 450re 22 PIN Low POwan 

4K CMOS RAM 
8431101. 40 140 it I 14 95 

SHIFT REGISTERS 

E 

3341PC FIFO 700 OR 4.94 

3)41APC FXO 1 WU 150 
1341PC 64 Bd She Repesr 4.94 
3347PC 00 Bd SMI Riveter 4.9S 

CL RAM 
10416ADCrHM2106 *midst 1 N 

Ihr I..r1 Decoded 15ns 1e PM 

MICROCOMPUTER BOARDS 

NEC MICROCOMPUTERS 
TKIOA 5299.00 
Based on Me 4003A M Cowl has eo0t 1K 
RAM And I K sucfnory *meads PROM 
.prtdÌOM b 4K s E atld 8K E on board 
CornpMe net keypad oat 25 real Lays .n0 
e Nn3M 500 d9es na ~toy 

/l, Rockwell InternattOnal 
AIM65 5375.00 
A. Marleng ad NI/65 9r.es you an 
assMMMd tossed and .amarled 86502 
(/moed r1.oeCMnptAe ayllen n101 a h/ 82.0 
Itay0pr0 an apekrrec 20 cleeur 
*Way ary 0100+118 an ap+wmr1c 
20 c01rvt Myrna nr.er M on board 
Advanced tnynac Morwpr program 
1:40++0os eaNrlwe cova an! 010011m 
0vbpmnI 1yrc4ens 1 K RAM 

EWarrick" SYM1 $239.00 
tcsd baled en d documted anta .pexpander, PoweM1650213 Ol 

,y.Ke4sa 
f.r 

6694 M. LED d.04ay KIM 1 harpwan compal454ry 

IL11ts I Iist rl3RECE1tS TM990/169 5333.00 
IIVERSITv M(u;E 

4a" . ^at n oorruncton wan Ow Tutorial Teal ome 
-anal on ea81et pe.,.dn nr:rpnCCa.sas vO ^ertdM1 ana aaselolr 

npgrOmn9 O /*danced I.al01.s euch as 45at' 
a urc a 

eana 

00.8194 vnBnKlpn .N mtu6ny any O+WO 

i 
E D200 

LED211 
LE0212 

LE0220 
LE 02'22 
LE0224 

T N0357 
1110367 

I NO500 
1NO507 
1 NOW 

I1/0567 

01704 
01.707 
_4747 

L.E.U. LAMPS 
T 13 wen Red 
T 1 3 moo Green 
2.1 3 mon veep. 

T-1NSm.0Rod 
T1% S mm Green T1X_Sánr 

36 360 

500 
S00 
500 

500 

300 
300 
630 

Commyn GOWN 
Comwprt CMyOe 
111.p/1 engrosses) 
Cowvron Canoes 
Corrrmwn Anode 
CaOnon CanloOe 
OOP trlqt10umo1 
Cowman Mode 
lnqn 01970qN1 
Cawnprl Carole 
Cowry", AepOe 
Commyn Anode 

ISOLATORS 
.074 Dual Dab Isotope 150DV 1.21 
.074 Dyed Dapp p Ii011or 1 V 

1800V 
31$ 

.ICT6 Dual O Nbr Ota 1.28 
' I L I 1 I Ono Couper 1500V N 
11126 Opp Naalo 250CV .N 
,Nie ODb 11.118w 500V .N 

.wcpeed nbmups. a.qt 0.11,0 mrng4rat .err 1.0 add 1429 OVb hda101 250001 ,N 
ad* oyat 19432 Opp 11..ía 2500: .N 

.11 
A4 
.1$ 

1.94 
111 

1.94 
1.94 
1.29 

1.39 

1.21 
1.21 
2.21 

iE1ectrunic 
SR IRS Corp 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
O.er the co.Antsr .ae. 
12166c.1 110 N.Irt1 Mas.01760 
Benno tint.. on Ru 9 
1.I66660. Orle. A Ety.we. 11111 179 0077 

W CANADA 

5651 TE011E11 IT 
MONTREAL QUEBEC 
144P ?KS 
1.4 1514+ 731.7411 

410001X1(110 51 
DOWNSVI(W ON1ARIO 
NON WI 
TN 14161 661 1115 

MINIMUM OROER 510 W . ADO 1200 TO 
COVER POSTAGE NANOLING 

f a..9n customers peas. r.m4 14.0110 On 

an .nMltuhonal Orr 6166 or e1l.noop.W 
postal malty Ord.+ malt ÁM10 an dollar. 

8.110 CENTRE 
1050 BAXTER ROAD 
OTTAWA ONTARIO 
K2C 3P3 
TN 111111 0201471 

3070 K1N01W Ay 
VANCOUVER BC 
VSR 337 
TN 16011 4311 1331 

maste cnary/ 

CIRCLE 16 ON FREE INFORMATION CARD 
95 

.....
<0ee
o

95

.09

.1g

.14

.11

.24

.16

1.29
1.29
2.29

1.09
1.29

1.09
1.09
1.29

1.a

us

US
5.50
4.95
4.95

4.50

5.50

2.95

U5

us

2.25

2.25

O.~

0.611

14.95

$U 5

prtce

sus
1.U

~ .a

1SOOV
l SOOV
lSOOV
lSOOV
2SOOV

SOOV
2SOOV
2SOOV

2.5 MHz $20.85
4.0 MHz 33.110
2.5 MHz 36.00
4.0 MHz 3g.50
2.5 MHz :!G.OO
4.0 MHz 3UO

~:g~~ : :: ,\

ZIlO-DIIA
ZIIOA·DMA
ZIlO-SIO/O
Z80A·SIO/O
Z60-S1011
ZIIOA-S!O/1
ZIlO-SIO/2
ZIIOA·S10/2

ISOLATORS
Dual octo Isolator
Qua d Oplo iso lator
Dual Opto Isolator
Qpto Coup ler
Opto Isolator
Opto Isolator
Opto lsotator
Octo lsola tc r

T-H~ 5 mm Red
T-1% 5 mm Green
T·1¥.. 5 'l'lm Yellow

DiSP/-AYS
.375" Commo n Cathode
.360" Common Cathode

(hiph brig htness)
.500· Common Cathode
.5(\() . Common Anode
.500· Commo n CathOOe

(high brig htness)
,500" Common Anode

(hIgh brightness )
.300- Common Calhode
.300" Com mon Anode
.630" Common Anode

lK CMOS RAM

IlD 74
IlQ74
MCT6
TI1l11
4N26
4N28
4N29
4N32

Dl 704
Dl707
DL747

lED220
lED 222
lED 224

FND357
FND367

FNDSOO
FND507
FND580

FND567

MOS MEMORIES
MOS Statlc RAM's

5101
1K (256 x 4) 450ns 22 PIN l ow POWOf'

4K CMOS RAM
P4315-45l 4K (4K x I) 4SOns 18 P IN

SHIFT REGISTERS
3341PC FIFO 700 KHz
334 1APC FIFO 1 MHz
3342PC 64 Bit Shift Register
3347PC 80 Bit Shift Register

Part No.
2101
1K (256 x 4) 350ns 22 PIN
2102lFPC
l K 11K x 1) l ow Pow... 350 ns 16 PIN
2102l HPC
l K (lK x 1) l ow Power
High Performance 250ns 16 PIN
2102-1 PC
l K 11K x 1) 4SOns 18 PIN
2102·2PC
l K (l K x 1) 650ns 16 PIN .
P2111·25
1K (258 x 4) 250 ns 16 PIN
P2112·35
1K (256 x 4) 350ns 18 PIN
211.L
Low Power 4K (~_024 x 4) 300 ns

416. 5 MOS Dynamic RAM's
18K (18K x 1) :lOOns 16 PIN
TMS4060-30
4K (4K x 1) 300ns 22 PIN
TMS4060-2O
4K (4K x 1) 200ns 22 PIN

~
AY5-1013A
o to 40K BAUD 40 PIN
AY3-1015
o to 30K BAUD 40 PIN Stngle 5V supply

ECL RAM
. 104 10ADC/ HM2108- - - - Special 1.95

256 x 1 Bit Fully Decoded 15ns 16 PIN

SU~5.~ 1 8BttCPU W:~~.Sl spaoe .;.

$150.00 16 Bit CPU:::'"':m~~d address

Z6000DB $1500.00 A oompIete single board Z8000
microcomputer sys tem. Contains the

=~~~~sR~.
dual S&lial interfaces . four counter/timers
and 32 programmable parallel 110 lines .

All Products Stocked in Depth
Largest Z1log Inventory

Z800 2

Z8001

Z6G-CPU 2.5 MHz S us
nOA·CPU 4.0 MHz 11.95
ZIlO-P10 2.5 MHz 7.20
Z80A·P10 4.0 MHz 6.40
Z6G-CTC' 2.5 MHz 7.20
Z80A·CTC 4.0 MHz 6.40

. ':;':««';."«:-.":=,»:.:.;..~:«.:-:~"«~~:--~,...:<.;.:.»."-:.,.,.,.:.:-:.:~..»:.;.,

;; L.E.D. LAMPS

~ ~8~ i: ~ g~~ ~~en
LED21 2 T-1 3 mm Yellow

$333.00

ps,a(
Special $59.95 .

. *'~';""-: .:::-.;>~ ".;.'..;>' • • •:-:.;>:«-:-».»:<.:~~;.~:-:.:~~~:~.:«.;.:.:-:.:.:.»;.:-:-:«.:-~

A comple te learning aid that in conjurcton With the Tutorial Text oile rs
hands on expenence with microprocessors, 1/0 . memory and assembly

~a~~~~~;:'~~~~:~~~r~·. ~~oartl~~~~~u~~. S~~~l~~ ~~~Vlde.
vectored Interrupts, Single bt 1/0 mampul atlon paralle l 1/0 and
7 add ress ing modes.

'1' Rockwell International
AIM65 $375.00
As a learning aid AIM65 gives you an
assem bled. tested and warranted R650 2
based microcom puter system With a full sized
keyboa rd. an alphanumeric 20 character
disp lay and uruquely. an alphanumeric
20 column ther mal printer. An on board
Advanced Interface Monitor program
provides extensive control and programE:; development func tions. lK RAM.

~ Synertek." SYM-1 $239.00
Fully asse mbled. tested , doc umented and expandable . Powerful 6502 B-b t
mcr cceccessor. 6-dlg lt hex LED display. K1M-1 ha rdware compatibility .
Single plus 5V powe r req uireme nts.

[ k ' .
'{y Texas Instruments TM990/l89
UNIVERSITY MODULE

MICROCOMPUTER BOARDS

CIRCLE 16 ON FREE INFORMATION CARD

NEe MICROCOMPUTERS
TK80A $299.00
Based on the B080A the board has both 1K
RAM and t K elect rically erasable PROM
expa ndable to 4K x B and 8K x 8 on boa rd.
Comple te with keypad with 25 real keys and
8 bright .500· dig its for display .

1980IC MASTER
JUST RELEASED over 2700 PAGES

Complete integrated circuit data selec tor . Maste r guide to the latest
I.C.:s includin 9 microp rocessors and consumer ci rcuits. 45.000
devi ce types listed. 5.000 new oevrce types added . Comp lete new
section on MPU boa rds & Systems.

Free Quarterly
Updates

L··

1.29
.29
.59
.39

1.29
.49
.69
.29
.99
.59
.99

$2.49

$2.29

.22

.2 4

.28

.40

,.
I•

l M739CN-14
LM741 CN-8
l M747CN-14
l M748CN·8
TBA810DAS
l M1458N-ll
LM 1488N-14
LM1 489N- 14
l M3403N·14
l M3900 N
l M4 136N·14

.08 22 PIN

.12 24 PIN

.14 28 PIN

.18 40 PIN

.20

8 PIN
14 PIN
16 PIN
18 PIN
20 PIN

Lo weat prices .nywhere fo r the
hig hest quality, an unbe.tabl e co mbination.
Over one rrulbon pieces in stock .

Cont.ets Pric e Contact s Pric e

TEXAS INSTRUMENTS
Low Profile Sockets

Creates almost any type of sou nd. from music to
gunshots and explosions. High level op amp
outpu t. 28 p in DIP . Operates from one 9V battery .
With data .

"Lowest Price Offered ~5i~~~I
Anywhere"
SN76477N (.600" centers)

SN76477NF (.400" centers)
"New sma ll package "

LINEAR I.C.'s
l b'N-ll .34
l M307N-ll .29
l M308 CH .95
l M311 N-ll .59
l M324 N .59
l M339N .99
l M348 N·14 .55
l M358 N-ll .99
l M555N·8 .59
LM556N·14 .49
lM7 23C N·14 .49

\. l M725CN·8 1.25

"" " ~' SOUND' Be MUSIC''' '
GENERATOR I.C.

:~ MICROPROCESSOR \ METAL POWER TRANSISTORS
"
"

~

1 CHIP SETS • Homotaxlal - Best Quality

:~
~ 2N3054 .65 60V NPN TO-66 ;.~

I Pert No . . Price Part No. Pr ice P.rt No. Pric e
2N3055 .69 70V NPN· TO·3
2N3442 1.60 160V NPN TO·3

I 8080A $5.95 6800 $6.95 6502 $9.95 2N3771 1.95 60V NPN TO·3
s 8085 12.95 6802 11.95 6504 9.95 2N3772 1.95 100V NPN TO·3
~~
~~ 6505 9.95 2N3773 2.50 '60V NPN TO·3

:1 8212 2.95 6810 3.95 Universal SeR
:l 8214 3.95 6820 3.95 6520 6.95 Cl06D .34 400V 5.0 AMP TO-22O

" 8216 2.95 6821,~ 3.95 6522 9.95
'l

....
t

~
8224 3.45 6850 4.25 6532 13.95 EPROM'S8226 2.25 6852 3.95 6551 13.95

~
®

'l 8228 4.98 C2708 $ 9.95 ~.;

:; 1K x 8 450 ns

*8238 4.98
:l TMS2716 $24.95 ~

8251 6.95 1602LE 9.95 1854LE 6.95 16K (2K x 8) 450 ns *~~ . ~ •
8253 14.95 1824LE 3.50 1856LE 1.95 (3 power supplies) T.I. Version :;
8255 5.75 1852LE 1.50 1856LE 1.95 ; C2716ITMS2516 $29.95 ~

8257 10.95 1853LE 1.45 1859LE 1.50
16K (2K x 8) 450 ns ~
(Single 5V supply - Intel version) ~

8259 14.95

:~ '::;:'_;:;iiii*Miimtii*~iiili~ 1iIiIi~::»""~iIIIIr

:::::.w.:w.. ~~:=::::::::.:::"~~":=:~w.:--.:::~~:>-::;:'

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
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CIRCLE 42 ON FREE INFORMATION CARD 

Top quality AC -DC Cassette recOrle, 
modified to provide S continuous 
hours Of recording and playback of 
true fidelity, distortion free sound On 

each side of Cassette for a total of 
10 hours. Unit hat many special built - 

In features. MK D CIRO cassette 
supplied. $133.83. 

Record Incoming and outgoing calls 
automatically with this all solid slate 
unit connected to your telephone jack 
and tape recorder. Starts recording 
when phone is lifted. Stops When you 
hang up. making a permanent record. 
Easily installed No monthly chFges 
FCC APPROVED $24.5 

Solid state Self contained. Ecenent 
adjustable sensitivity. Voices or other 
sounds activate recorder. Uses re- 
corder mike or remote mike. 214 a lbs 
s W' $24.15' 

AMAZING El[CTRONIC 

MICRO MINI MIKE 
Among world's smallest, solid state. 
self contained WIRELESS MIKE. Mer- 
cury Bat. Turn. Picks up most sounds 
and transmits without wires up to 300 
ft. thru rM Radio. Tuneable. Use as 
mike, ampf., alarm S alert system. 
baby sitter. hot line. Oie. 2.1/4 R 

3/4 1 1/2 S24.r FCC *wend 

Phone call Adapter $24.50', VOX 524.95', MIKE $24.95'. 
(' plus $100 ea. postage L handling). 10 hr. Recorder 
$155.00' (' plus $4.00 postage g handling). California 
residents add tae. Mail Order, VISA. M /C, cod's okay, 
Quantity discounts available. Money back guar. Fret data. 

AMC SALES, DipL 11 1335 Lebec St., Ru 1121 

Downey, CA 15241. Plume (213) äq1511 

CIRCLE 53 ON FREE INFORMATION CARD 

ULN2001 
Highcurrent Drivers 
Darlingtons 75c 

P1103A 
1024X1 Dynamic 
RAM 

24C L 

TASA -s Solid State Micro Proximity Keyboards 1 

^ ST111 
war- emir'" - 

Model 20168 IIIK STATIC MEMORY 

'L Y STATIC OPERATI " 
Us[S 2116 me So RAISINS 8 VDC INPUT AT LESS THAN 2 AMPS 
LURK SELECT AVAILAILE IT BANK PORT AND SANE SYTI 
PBANTOM LINE CAPABILITY ' ADDRESSABLE IN 4K *LOCKS IN 4K INCRENGITS 
40 BLOCKS CAN SE LOCATED ANYNNERL 1.1211111 640 IA, 
MAY BE USED AS A 0I 00 121 OR l6K MUSCAT BOAR: 
LED INDICATORS TOR IOAad /BANK ACTIVE INDICATION 
SOLDER MASK ON BOTH SIDES Or BOARD 
SILK SCRr0R wrTH PART AND eerierECE DESICNA7IC\ 

ASSEMBLED l'aljfOrnj2fornputer 
&TESTED Cl,irm, S29795 

. P R . n R R ... MH0026CJ 
DUAL CLOCK S 

100 

8.21,6,,. $1 gg 

MODEL 7018 16R DYNAMIC M000CV AC. 

'NE 7016A IS A 16K MEMORY ADD-ON TOR TOE AM 1 

I TOS00'. THE KIT INCLUDES JUMPERS AND INSTI'. 
Model 7016A 

Cal ifornia Computer System $095 

FSI08 postal at ASO art UUt luutCOX rt70Tb SOT00P panVS5 (t 
COMMIT San state lVaSeaaP select COnarueUM 

ssmcrotxoufxysernauosaoxnmcolorcaamtottnct7on 
1TIs.r1,t.rtr lu'7,, ,r1r...yn°.r 

L... 

63011J 
256X 4 

PRO M 
$265 

SOROC 
TERMINAL 

JK 4 
I D 120 

$75900 

N.1. 
2114E 450ns 
1024 X 4 $4.75 RAM 

- 

78H05 
5 AMP SVOIT 

REGULATOR 

IN TO 3 PKG 

$ 6.95 

,...,...... ».,....K.... _...N.... -. -'^-----' T ;.-'.= 

2716 
4500s Single ,SV 
T1. HIT..INT.SGS 

16X EPROM $38.50 

- ~-« --- W~^ 
.- :: ^" 7 QQ -~ -_ 1 1AOws1OC1 

8038C T 174LS124 
/4I 

N 74jLS244 
74LS243 STOCK 741.5373 

LIMIT 
74LS374 1e (.cH 45 

- 

IBC. 1979 

MOSTE 34 95 

4á0n1 :, :" t 2708 
1024X8EPRM s 8.50 

vco w:lVerorn,Gen 

W 
/seise S2.75 

MIS[ Tn. COWS 

7643165 1.65 1165, .85 

1450)97 .75 IJ1720N/" 2.)S 
74305 .65 LM72)N .55 
76511 .60 1/172áN 3.23 
761132 .99 1117335 .95 

LINTAR 1117A1N /N .35 
1711021 3.00 uf7470 .30 

"ío000 1.25 T!.It3 OS TOILS DIO75 

12075 1.25 2530334 
S /1.85 

12010 1.25 203904 6/1.00 
"110112 1.25 283906 6/1.00 

120'215 
1.25 

=ú4O01 `/1.00 

f2)K 3. SO 274403 IS /7.00 
,20,3 3.00 114005 12/1.00 
'40T5 1.25 1744007 I0 /1.00 
íc0712 1.23 1744148 20/1.00 

.:_á40T15 1.25 1052378 10 /1.00 

1400 M 7400 f1.. `," 
7400 .13 76107 .35 
7408 .21 74141 .85 
7412 .34 74137 .80 
7612 .76 74137 .80 
7413 .65 74161 .15 
7616 .32 )6161 .es 
7420 .20 74175 .90 
7425 .30 74181 1.35 
7427 .32 74191 .93 
7437 .28 74279 J5 
7433 .25 74367 .75 
7440 .18 74393 1.95 
7451 .18 MIS[ TILL 
7411 .18 741.300 .40 
7454 .18 741.503 .35 
7474 .35 744309 .55 
7473 .55 741120 .40 
7485 ,03 741.526 .50 
7490 .40 741.327 .45 
7492 .50 7413 74 .99 
7493 so )41St :: ss 
7495 .70 7413157 1.30 

=0= Logic Probe Kit. 
C6. .T -1 7 Whom ing 95 
Soh -4 M.... 

L eao-a BN pesose. 

ONCORD cam P UTE R CO M PO N E NTS 
1973 SO. STATE COLLEGE °ANAHEIM, CA. 92806 

Visa- MasterCharga Minimum Order -1000 
Check or M O. 714 937 -0641 Add 1.50 for Frt. 
No COD Cal Res :Kid 6 ̂ /, 

CIRCLE 51 ON FREE INFORMATION CARD 

SOROC
TERMINAL
...fi\ ....
~IQ~20
$759.00

...

6J01·1J
256X4

PROM
$265

Top Qual ity AC-OC cassette recorder,
modifi ed to provide 5 continuous
hours of recording and playback of
true f idelity, distort ion-free sound on
each side of cassette for a total of
10 hours. Unit has many special bui It - ....
in features. TOK 0-C180 cassette 1
supplied. $155.00'

Record incoming and outgoing calls
automatically wit h this all sol id state
unit connected to your telephone jack
and tape recorder. Starts recording
when phone is l ift ed. Stops when you
hang up, making a permanent record.
Easi ly install ed. No monthly charges.
FCC AP PROV ED $24.5G'

Phone call Adapter $24.50' , VOX $24.95' , MIKE $24.95'.
(' plus $1.00 ea. postage & handling), 10 hr. Recorder
$155.00' (' plus $4.00 postage & handling). California
residents add tax. Mail Order, VISA, M/C, cod's okay,
Quanti ty discounts available, Money backguar. Free data.

AMC SALES, Dlpl lV 9335 Lubec St. , Box 928
Downey, CA 90241, Phone (213) 869·8519

CIRCLE 53 ON FREE INFORMATION CARD

Model 20168 16K STATI C MEMORV

Among worid's smallest, sol id state,
self contained WIRELESS MIKE. Mer­
cury Bat. furn. Picks up most sounds
and transmits without wires up to 300
ft. thru FM Radio. Tuneable. Use as
mike, ampt., alarm & alert system,
baby sitte r, hot i ine, etc. 2-1/4 x
3/4 x 1/2 $24.95' FCC Approved

** FULLY STATIC OPERATION** USES 2114 TYPE STATIC RAMSHS
** +8 VDe I NPUT AT LESS THAN 2 AMPS
** BANK SELECT AVAI LABLE BY BANK PORT AND BANK BYTE
** PHANTOM LI NE CAPAB IL I TY
** l\DDRESSABLE I N 4K BLOCKS IN 4K I NCREMENTS
** 4K BLOCKS CAN BE LOCATED ANYWHERE WITHIN 64K BANK

:: ~~ ~~D¥3f¥o~~ ~O~KBOX~D/ti~KO~d~~EMI=g~~A~~~~D
** SOLDER MASK ON BOTII SIDES OF BOARD
** S ILK SCREEN WITH PART AND REFERENCE DESI GNATI ON

ASSEMBLED California Computer
&TESTED SySlems

10 / S4 .50

- .. .. .

Clock/ RadiO
Timers

D·2000

11110\\0 \[ ....,

~~l.n I~~~~"AI 49 t v,
I,a Il l , Wl lt l
4,\ :"Wl l n l[ O
OU1rU 1, 9lU r- 100 / S40

("... ( O\ rYi, S- ',)/ll ~ '] ~ 20
\ ll IlA\ ly',·>l'f'F'l ll ll .

§j- 120VAC

~I I 10 AMP
. Hash

Filt er

~
\I ..... rea m ru .

lt d T~, HA\'1 S WIll(
LI\( CORO & I' l t IC

$ 298 ~; . W~~(l~ ~ ~;
10 /S2 5 \ Q1' ''' FR{Jt 11 \1.

...FREE CATALOG' "

AL L MEACHANOISl 100 'llo CUA fIIAHT EEO
MIN IMUM OADER $.5

Fl RES IDENTS AOD 4' SALES TA X
Pl.EA SE I NCLU DE SUFF I CI ENT POS TA GE

~
. 5 TURN lOOK

" '( LINEAR POT

Qi; U\ll .lJAL ~ m e,
I'OT IS A CAIe.JO\

60c EA ~~ : Irl ~ I I~ ~ ?
10 /5 .50 II( "RN; la OUC' ­
100 / S50 uc. (~" IOO T IIJ ,

I J\l AR lArt l! ,
I 01~, III 1",1 ', . 11-11~4

~
o ® B?T~:~Y

CL IPS

r 11 st ......OAKI
? vn r " I IIA\·

10/ $1 :;;~~ li~~~~ TT[}n

100/59 ~;.~~o:o IIA\'(

II - ~?Oa

--=-!A~ dl,l [ .IW~

II::Z:II

• !

RHY THM Cl NU AT OR ROM

~$175
r 1~~~1;~

Pill pft{)CHAln o H(lIl 11.\<; ' ;1 \~

l llAt RHH I!l 1 PAIHn'.', ~. lOHI O

IIt AI ,\I{{ ~""Al U O OU I ~ Wi l li
.'1 rw.unn-. ~., ., 4- (0402 .'4)
CHA,\ r,[ PAlnl¢,Sw lJ ll A
SWI TO I. WITH DATA, fll\ tn
r lA ~ vnnu o-r,m:.

~~IAMONDBACK
§ E LEC TRONICS C OMPANY

P . O . BOX 12 0915
• SARASOTA,FLA. 33157B

[813 ] 9153-2829

_aaua UUDUUIIJI a

aaa ... aD_Dua_
DDaanUDIS .. __

.... aIDDa g_ ...

[J ~..=..~""" '''''. ,,,'ed ~..-_.~

~ _... .. ""''''''''' ...._ Ir><~_,_ .t>_

D I """"""" ..... '.'.,. "=" I.0 ·_
D ~i"'..<O"-~c .., ... '~O"d "<l

a Pa>_ ....;>J ....._"""_ ~,..:,l ll.~~

W~<».;ll_c""''''''''·,~

:::J cvo:c~"",--"p ""'!O'

:J~..;"')t'~ >¥"'-t<I "...~.>c> .u,

:J ~."".·dC I~ t I'~I'~¢n_·
••• :b.II ........ C a> d~ C_""

FlIlIl28pOSItion BotASClloutPli t piliscont .....oo sst rooepantv select

completelYsel1(1state waSl"kl ble sealed const ructon

55111Jcroprox n11lty senso< IJ(lSIlJOns trree COlOr coded to ruocnon
b1"ll1llUl e to st ate ( !large or externa rose

LOW J)OWeI Ieqllnetl1ent 1BV DC 35mA1065wat tuxut ulreglilator

Visi t Ou r
STORE

IC L7 107

3Y, DIGIT
VOLTMETER

..cn-a-ehie«

$11 .9 5
WI TH DATA.

2083 12 TH ST,

SA RA SOTA. FL

L ots 01 u n~dyer ­

li nd Sp e tl a ls!

li
8 'A~ CE LL

(12 VOLT )

BATTlRV HOL DERS
2· 1/ 4" SQ x 1-1 /8"

SOc u -au sv
IfUTt'UT

10 / s4 .50 1l1~'U\M

10 0 / S40
C -15 0 9

600V 15A~
TRIAC

1«: ,\, 1'1'11..
4000.'4

ru t f Ril l.
!JILD fUJ\ I
IHIAC 1\ A S1 ~ EA

~~~~rl~ t o/S17. 5 0
nun n IUlW ' tOO / S 155

$6.95

78H05
5 AMP 5VOLT

REGULATOR
IN TO -3 PKG

CIRCLE 42 ON FREE INFORMATIO N CARD

1-12
P'1flCERAM IC ..It)~ ,

TRIMMER ,"J
o

~~~~ 49¢

«3 ' ME<
. AUDI O TA,PU

W I SW I TCH

l -10 11 6/51
100 / S15

450ns

$4,75

4.5 -20 PF I ~ H',)l

;
' ._ CERAM IC
~ TR IMMER
r IllQ I ~Q ', l l ~ IH

2 / s1 ~I~I~I:;,
10 / s4 50 I/!<R DIA I1Y

100/ s40 .1, 1 ~~IlI; ~a l .
n vtt e ..

S INCLE TURN

PC TRIMMERS
APPROX 5/8 ~ DIA

HORI ZONTA L MI.
D 100n.g~On. 5/ S1

g~~~ 50/$9
0 10 0 11
D 1MlC

Wl 1I,m . ACOUJri.[)'\ fl ll
1I\l\.0R10 lOll m Ihl ~l f 1\ (

HIClI ~0l. 1M1: ~lI'f' tlE~, . 1~••IIII!.~.lIlI!iii.iiiiil!•••B.!!!!Iil••• ii .
USl f OR CRr 5lJ' r tl lS . III
vu ncr u'I'£Rlt l \l ', . IlI.C
1.v' I't R:i , It t , r,l ',l[tA IORS.
COlH IK IAl QUAu o . lI ~ \

AL' 1\ , 4 ~OO v DC A1 '] "A
OUI . O\UIAll Sill ~ . 7 ~

.. A.r • 2 . ~· ili Cli.

'Ill Al~O ItA\l ACQUI Rl O .\,
~l lA l. I OtJ.\\TJ I" or (, 1(\ ,\\0
It~\ -,! It n ~Ul' l' lI l ~ .

5 7 95u f ' \ ~~;;: ....urn run

+ s1.7 5 SH IPPINC

45 0 0 v 9w.ltt ~
DC SUPPLY T ZOW,'

f< ~
B-15 50

~,

o 25 0 .0

o ,.
o 2 511

o 100K

2716 450 ns singlet5V
T I. HIT.INT.SGS

16K EPROM '$ 38.50

HODEL 701 6A 16 K DYNAM IC MEMORY ADD-

2114L
1024 X 4
RAM

THE 70 16A IS A 16K MEMORY ADD-ON FOR THE APP LE II '"
OR TRS-S O" . THE KIT I NCLUDES JU MPERS AND INS TRUCTION

Model7016A
California Computer Systems $J0995

ULN2001 P110JA
H igh·current Dnvers. 1024X 1 Dynamic
Darlingtons 75C RAM 24C

MH0026CJ ~ll~vEA $1 99
DUtrfl-1EL?CK $100 .

CIRCLE 51 ON FREE INFORMATION CARD

CONCORD

OMPUTERCOMPONENT
1973 SO. STATE COLLEGE "'ANAHEIM, CA. 92806

T.I. /M.M.I.
74LS24 I N 74LS244
74LS243 STOCK 74LS373
74LS374 l ;- '~:~H $245

450ns AMD. SGS

1024 X8EPRM S8,50
MI S C TT L CON I T

74LS165 1. 65 LM5 56 . 85
74LS197 . 75 UI711N/ H .38
74S03 . 6 5 LM720N 2 .75
74S0 5 .65 LH72 3N .5 5
7455 1 .6 0 U172 SH 3 .25
74S182 _99 LM733 N . 95

LINEAR LM741 NIH . 35
U il O211 3 _00 LM747 N .80
U Il 0811 4.50 U13900 . 75
U l300H 1. 25 TRANSISTORS DI ODES
LM3 0 1N .3 5 2N2222A 5/ 1. 00
LM311N . 79 2N29 07A 5 / 1. 00
LM3 2 0TS L 25 2N305 5 . 85
U <32oMS 1. 25 2N3904 6/1. 00
LM320Tl 2 1.25 2N3906 6 / 1. 00
LM3 20Tl 5 1. 25 2N440 1 6/ L OO
LM322N 1. 75 2N4403 6/1. 00
LM323K 5 .50 l N400 3 15 /1. 00
LM320K5 5.00 l N4005 12/1. 00
LM340T5 1. 25 l N4007 10 /1. 00
LM340Tl 2 1.25 I N4148 20 / LOO
LM340Tl 5 1.25 I N5 2 3 7B 10 /1. 00

2708

Com plete , • • • y-to­
foll ow in structions
h e lp make t h is.
on e-night project.

Min imum Order-1O.00
Add 1.50 for Frt .
Cal.Res . add 6%

(714) 937-0641
Visa- ~asterCharge

Check o r M.o.
No COD

8038C f\ -
VCO waVefOrmGell

S
V

wzslne 2.75
740 0 TTL 7400 TTL CON'T

7400 . 18 7410 7 . 35
740 8 . 21 7414 1 . 85
7410 _18 74 155 .80
7412 . 34 741 57 .80
7413 .65 74161 .85
7416 .32 74165 .85
7420 . 20 74175 _90
7425 . 30 74181 1. 35

(/) 7427 . 32 74195 . 95

g 7437 . 28 74279 .7 5
7438 . 28 7436 7 . 75

Z 7440 .18 74 39 3 1. 95
0 7451 . 18 MISe TT l.a: 7454 .18 74LSOO . . 4 0I- 7454 . 18 74LS03 . 35o
W 7474 _35 74LS09 .55
....I 74 75 . 55 74LS20 .40
W 7485 _85 7, LS26 .5 0

1 7490 .40 74LS27 .450
Ci

74 92 .5 0 74LS74 .99
74 93 . 50 74LS122 .55

<l:: 7495 . 70 74LS157 1. 50a:

96

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


AVAILABLE NOW! oNLYS39s 
sod st oo to. "nippon, 

TRANSISTO1l SUOSTTiIlTION MANUAL 
M 1105A05P momie ro IMV+r. 
5uE74o. 9.,or 0, 000610M 
3000 orwo.t 

Cc**, .r 75A 750 7Y aro 
750 trot 
11100.4o nl.045 o 9.c. 
ro orvaoq 7000rrv 
^vwvas 
A 00 o0ge 8 7 a" 1d' 

IAPANESF 

<4we t»0. 

PARTS PROCUREMENT PROBLEMS 

FUJI -SVEA Has the Largest Inventory 
of Original Japanese Parts Anywhere 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use ? 

1 rPE 75 UP IO 24 1 9 

254 413 
2SA 463 
15A 464 
SA 4115 

254 441 
:SA 490 
2SA 493 
7SA 495 
?SA 486 
2SA 497 
254 SOS 

SA S09 
MA 52S 
2SA 530 
7SA 531* 
:SA 539 
754 545 
2SA 561 
2SA 562 
7SA 5644 
2SA 565 
MA 546 
:SA 404 
'SA 601 
254 624 
MA 621 
:SA 624 
254 634 
'SA 640 
?SA 642 
754 643 
15A 693 
75A 659 
?SA 661 
254 663 
MA 666 
:SA 671 
25A 672 
'SA 473 
254 674 
254 679 
254 540 
'SA 662 
254 643 
254 644 
254 695 
'SA 697 
:SA 5994 
7SA 705 
25A 706 
254 715 
254 719 
25* 720 
2S* 721 
75A 72S 
254 724 
254 733 
254 738 
2SA 740 
254 7434 
254 744 
754 745* 
254 747 
254 748 
2SA 750 
25A 755 
2SA 756 
2SA 758 
254 744 
2SA 765 
Mi 774 
754 777 
254 7944 
2S* 796 
254 614 
754 51S 
?SA 816 
2SA SIS 
254 6370 
15A $397 
25A 106 
2á4 913 
2S4 22 
2SB 54 
:se SS 

SB 75 
250 71 
258 173 
?SB 17s 
'SB 176 
2519 176 
'SB 146 
1S5 161 
:SB 202 
2S8 220 
2513 303 
2S0 324 
?SB 337 

49 
2 00 
1 SO 
1 40 
110 

70 
49 
30 
SO 

1 00 
SO 
30 
50 

t SO 
1 SO 

40 
45 
30 
30 
70 
70 

2 SO 
1 00 
I10 
70 

3 10 
30 
40 
30 
30 
30 

1 90 
35 
50 

3 65 
35 
60 
30 
35 
35 

4 20 
4 20 

SO 
30 
35 
40 
40 
50 
40 
85 
60 
30 
30 
30 
30 
30 
20 
40 

1S0 

4 20 
3 40 
4 20 

70 
35 
80 

2 30 
3 40 
3 50 
3 10 

40 
SO 
60 
SO 
70 
60 
50 
70 

2 SO 
1 30 
S 60 

70 
30 
20 
40 
35 
35 
30 
20 
30 
35 
20 
20 

110 
90 
30 
30 
70 

SS 
2 20 
1 75 
1 60 
1 75 

80 
53 
35 
64 

+ 20 
64 
35 
64 

1 70 
1 70 

45 
53 
35 
39 
27 
80 

2 70 
1 20 
1 25 

60 
3 30 

35 
45 
35 
35 
40 

2 IO 
40 
64 

3 80 
40 
90 
39 
40 
40 

4 40 
4 40 

90 
35 
40 
53 
53 
64 

1 Ó0 

70 
35 
35 
35 
35 
35 
27 
53 

1 70 
1 00 
4 40 
400 
4 40 

to 
40 
90 

2 40 
3 55 
400 
3 30 

45 
64 
70 
SS 
SO 
70 
64 
40 

2 70 
1 45 
8 80 

80 
35 
27 
53 
40 
40 
35 
21 
35 
40 
27 
27 

1 20 
1 10 

35 
35 
60 

60 
2 50 
195 
1 60 
1 40 

90 
59 
IO 
1O 

1 30 
10 
40 
70 

1 90 
1 90 

50 
59 
40 
40 
30 
90 

300 
1 30 
1 40 

90 
3 60 

40 
50 
4L 
IO 
45 

2 40 
IS 
70 

4 20 
45 

1 00 
40 
45 
45 

4 90 
410 

1 00 
40 
4S 
S9 

70 
59 

1 10 
40 
40 
40 
40 
40 
40 
30 

+ió 
1 IO 
4 90 
4 40 
490 

90 
45 

1 00 
2 65 
390 
4 40 
3 60 

SO 
/0 
6o 
w 
90 
40 
70 
90 

2 90 
1 60 
9 80 

90 
40 
30 
59 
45 
45 
40 
30 
40 
45 
30 
30 

1 30 
1 20 

40 
40 
9^ 

TYPE 75 UP 10 74 

158 346 
?Se 367 
25B 3468 
296 379 
258 311 
258 400 
7513 405 
258 407 
75B 415 
756 434 
756 435 
258 440 
2S6 449 
258 461 
250 463 
258 III 
256 472 
256 473 
?50 474 
'SB 451 
2SB 193 
2513 50 
258 509 
256 511 
2S0 574 
75B 573 
258 526C 
758 527 
2S6 5260 
256 529 
256 530 
258 537 
258 536 
755 S37 
256 539 
256 991 
29e 554 
750 556 
256 557 
256 5416 
2S6 564 
256 595 
250 596 
IS* 600 
217. 113 
?SC 154 
?SC 751 
2SC 263 
7SC 244 
2SC 317 
7SC 3524 
2SC 3534 
25C 867 
2SC 349 
75C 770 
2SC 371 
25C 373 
?SC 373 
2SC 314 
2SC 375 
?SC 377 
7SC 300 
25C 341 
2SC 342 
25C 383 
2SC 3874 
25C 3884 
'SC 394 
25C 403 
:SC 430 
2SC 654 
:SC 61111 

:SC MW 
2 SC 461 
25C 478 
:SC 481 
25C 462 
2SC 454 
7SC 485 
2SC 446 
25C 493 
2SC 495 
7SC 496 
2SC 497 
2SC 939 

510 
SIL 
SI I 

3SC 535 
2SC 536 
?SC 571 
2SC 627 
2SC 631 
2SC 6324 
7SC 6344 
2SC 640 
7SC 6514 
Sc 2 644 

30 
1 10 
1 50 

70 
30 
30 
30 
$0 
30 
80 
90 
40 

1 30 
90 
90 

1 IO 
2 10 

.IO 
70 
90 
60 
IO 

1 IO 
70 
70 
70 

90 
70 

70 
70 

320 
140 
t 00 
+ 00 
3 20 
3 20 
SDO 
7 20 
710 

35 
40 

1 10 
1 10 
5 00 

40 
40 
30 
40 
60 
40 

200 
140 

60 
30 
70 

20 
20 
30 
30 
30 
70 
35 
35 
15 
35 
40 
20 
30 
SO 
30 
20 
3S 
39 
60 

1 30 
I IO 
1 30 
7 30 

100 
4S 
.49 

+10 

130 
50 

2 50 
]0 

1 30 
35 
35 
35 

t 90 
)00 

50 

35 
+ 25 
200 

80 
35 
35 
35 
90 
35 
90 

1 10 
53 

145 
1 10 
1 IO 
1 25 
2 50 

90 
60 

t IO 
70 
90 

1 20 
80 
80 
IO 
80 

1 10 
80 
80 
40 

2 00 
I 10 
I 20 

3 40 
3 40 
6 00 
340 
2 50 
40 
53 

1 40 
140 
6 00 

93 
S3 
35 
53 
90 
53 

2 20 
160 

70 
3S 
27 
35 
?7 
27 
33 
35 
3S 
77 
40 
40 
40 
40 
53 
71 
35 
64 
35 
77 
40 
40 
70 

140 
1 15 
1 40 
1 40 
140 
3 20 

55 
55 

t 25 
40 

I 44 
90 

? 70 
35 
35 

I is 
40 
40 
40 

2 IO 
3 25 

90 

t9 TYPE 25 UP IO 24 19 TrPE 75 UP 1074 19 TYPE 25 uP 1044 

40 2SC 6931 20 27 30 2SC 17264 SO 55 60 2SD 234 60 70 
140 MC 696 t 00 1 70 1 30 2SC 1737 1 60 2 00 2 25 750 235 60 70 
2 25 2SC 706 +30 145 1 60 SC 1239 770 210 2 90 2S0 261 35 40 < 

90 25C 710 20 27 30 1279 So SS 60 750 267 2 50 2 70 
40 2SC 713 20 27 30 1106 130 145 1 60 250 300 4 5 500 s^ 
40 ISC 712 20 27 30 25 1307 110 210 2 40 250 313 60 70 SC 
40 25C 715 30 35 40 2SC 1410 20 27 30 250 315 60 70 so t00 2SC 717 35 40 45 C 1312 70 27 30 25D 325 60 70 SO 
40 2SC, 727 100 120 1 30 C 13110 30 75D 330 60 10 4o 

1 00 300 320 3 40 2 13 HL 4 20 4 40 4 90 750 350 360 400 4 40 
1 20 ?SG 1 2SO 270 290 25 1317 20 21 30 250 340 570 540 5 95 

59 7SC 732 20 27 30 2 1318 25 40 IS 250 )1 45 100 1 10 
1 60 2SC 731 20 77 30 25 5325* 6S0 610 760 2S0 424 340 400 4 40 

1 70 :SC 734 20 77 30 7SC 5337 70 27 30 2S0 425 290 320 3 40 
1 20 2SC 73S i0 77 30 25c ,llp SO SS 60 250 476 310 330 3 60 
1 40 1SC 738 30 '1 10 25C 131M SO SS 60 250 427 1SO 200 7 25 I 80 2SC 796 150 1!0 2 oc 2SC 1347 15 53 59 250 525 90 1 10 1 20 
1 00 :Sc 'S6A iSO 60 2 00 2SC 1344 45 53 59 2S0 526 60 10 80 

90 :Sc 7{{ 15 40 2SC e3SI 420 440 490 25K 19B1 50 55 60 
1 20 

sa 
1) 

2SC 773 
] 35 40 

4S 
2SC 1359 
2SC 1360 

30 
SO 

35 
S5 

40 
60 

3SK 227 140 
35K 39 90 

60 
10 

60 
20 100 :SC 774 1 ÓÓ 1 2Ó 2SC 1362 35 40 45 35K 40 90 10 20 

1 30 :SC 77S 1 40 1 60 iÑ 2SC 1364 35 40 45 3511 41 30 45 60 
90 :SC 176 200 220 2 50 1SC 1377 7 3 370 354?4p5 30 45 60 
90 
90 

?Sc 777 
Mc 776 

3 00 3 25 l 4680 

2SC 1363 
2SC 1354 15 40 

40 
45 ÁÑ 3Pt0 SO 7Ó 10 

90 26C 781 ?9860 ttÓ 240 2SC 1186 45 53 59 AN 231 20 4 40 90 120 2t1C 253 210 750 J 50 2SC 131111 70 40 90 AN 211 Sc 2 10 00 
90 35C 784 30 35 40 2SC 1400 ri 45 45 AN 274 So 1 75 95 
90 2SC 785 3S 40 45 2SC 1402 300 320 340 AN 313 00 3 20 IO 

2 10 25C 789 6o 90 1 00 2SC 1403 3.0 340 3 70 AN 315 40 700 25 
229 26C 790 90 90 1 00 2SC 1407 so ss 60 BA SI IA 50 2 00 25 13I 2SC 793 200 270 7 50 2SC 1419 60 70 80 BA 521 90 2 10 40 
1.30 2SC 719 200 220 7 50 25C 1444 160 1s0 200 HA 1151 SO 1 75 95 
170 
3 70 

25C S21 
7SC LN 

20 
27 

30 
30 

2SC 1445 
2SC 1447 

2 50 
w 

2 70 29C 
IO 

HA 1156W 
HA 1306W 

60 1 50 
00 2 20 

00 
SO 

6 60 2SC 43014 2 S0 2 70 3 00 70 ió 90 HA 1339 50 2 70 00 
3 70 25C 436 35 40 IS 7C tú9 60 70 so HA 133M SO 2 70 00 
2 40 

AS 
75C 539 
?SC 853 7Ó 

35 40 
w 

?5C 1451 
lác 1454 

t00 
330 

1 t0 
l40 

I 20 
3 70 

HA 13424 
HA 13<6W 

SO 2 70 
50 2 70 

00 
00 .ff 

1 50 
1 50 
660 

59 

1SC 867 
2SC 447A 
3SC 570 
25C 877 
2SC 895 

120 
320 

35 
3S 

4 70 

3 40 
340 

40 
40 

1 40 

3 70 
3 70 

45 
45 

4 90 

7SC 1473 
75C 1475 
7SC 1509 
2SC 1867 
?SC 1567* 

SO 
SO 
SO 
60 
68 

se 
55 
SS 
70 
7o 

00 
to 
Sc 
IO 
84 

HA 1364Y0 
LA 4031P 
LA 4032P 
LA 4oSIP 
L A 4400 

SO 7 70 
SO 200 
Sc 2 00 
/o 200 
90 2 10 

00 
25 
25 
25 
40 

59 2SC 897 700 220 2 50 25C 1561 6 00 6 30 7.00 LA 4400Y 00 270 SO 
40 2SC 698 250 270 3 00 75C 1516 6SO 650 760 LA 4420 00 2 20 50 
59 2SC 100 20 27 2SC 1674 60 10 LD 3001 00 2 20 50 

1 00 2SC 923 20 11 30 7SC 1674 60 70 Ñ MS 15131 00 2 20 SO 
59 2SC 925 20 '7 30 2SC 1626 60 70 IO STK 011 60 4 00 40 

2 50 2SC 930 20 27 30 7SC 1647 70 60 50 STK 013 60 5 CO 60 
1 so 2SC 941 70 27 30 7SC 1667 300 320 3 40 STK OIS 20 4 40 90 

eo 75C 943 35 40 45 2SC 1669 90 100 1 IO sTK 435 50 5 00 60 
IO 7SC IIS 20 27 30 2SC 1674 30 35 40 STK 439 90 5 00 60 

2SC 989 00 1 30 1 30 2SC 1575 70 '7 30 TA 70454 00 2 20 50 ió tic Sil 70 sa .90 2SC 16711 1 10 1 25 140 TA 7055P 00 2 20 50 
30 2SC 647 70 M 90 2SC /679 3 00 3 20 340 TA 7061AY 90 110 20 
30 
40 ii 64 

40 
70 
45 

2SC 1681 
2SC 1683 

30 
30 

35 
35 

40 
40 

TA 7062P 
TA 7203P 

t0 1 25 
SO 2 70 

40 
90 

40 7SC 1012 I 20 140 ISO 2SC 1664 30 35 40 TA 7204P 00 2 20 SO 
40 2SC 1073 50 64 70 2SC 1617 40 45 SO TA 1705P 60 180 00 
30 
45 

2SC 1014 
2SìC 1017 Sc 

50 64 
90 

70 
1 00 

2SC 1515 
7SC 170/ 

35 40 
35 

45 
IO 

TA 7222P 
TA 7310P 

40 3 55 
30 1 45 

90 
60 

45 7SC 1011 60 70 40 25C 1721 70 SO 90 TeA 4tOSH 90 2 10 40 
45 2SC 1030 1 50 210 240 7SC 1730 45 S3 59 TC 5050P 00 5 20 
IS 25C 1047 3S 40 45 2W t7S6 50 SS 60 TC SO{IP 00 3 70 
59 ?SC 1051 340 355 390 25C 1740 70 80 90 TC 5012P 40 3 55 
30 40 90 ?SC 1616 tso 175 1 95 UHIC 001 20 4 40 90 
40 2SC 1061 70 $0 90 21C 1554 45 53 59 u.<Ic 002 20 4 40 90 
70 :SC 1074 3000 39 00 31100 2SC 1585 45 53 59 u.11C 003 20 4 40 90 
40 2SC tore 340 355 390 7fC 30 35 40 UHIC 004 20 4 40 90 
30 nC 1040 3 40 399 390 1909 140 700 2 25 UHIC 005 20 4 40 90 
45 2SC 1086 IS 55 60 2SC 1945 450 500 5 60 w 10 2 50 40 
45 2SC 1096 50 64 70 2SC 1457 60 70 eo C 543 90 2 10 40 
IO 2SC ttll 210 2 S0 2 50 2SC 1869 3 60 4 00 4 40 uPC 575C2 30 1 45 60 

1 SO 1SC 1114 4 20 440 490 2SC 1973 70 SO 90 uPC 576 90 7 10 40 
1 40 7SC 111S 2 50 2 70 3 00 ?SC 1975 130 1 70 1 90 uPC 592* 70 60 90 
1 50 ?SC MG 320 3 40 3 70 2SC 191/ S40 600 6 60 uPc 100194 90 2 10 40 
1 SO 25C 11164 340 355 390 7SC 3028 SO 64 70 upC 100SC 20 4 40 90 
1 50 
3 40 

60 

350 t 121 
2SC 1177 
?SC 1161 

80 
60 

1 30 

90 
90 

145 

1 OC 
1 00 
160 

:SC 
M7 MC 

2SC 2076 

1 SO 
80 
50 

1 40 
90 
64 

700 
1 00 

70 

uPC 10201/ 
uPC 1025 
upC 1154 

90 7 10 
90 7 10 
00 2 70 

40 
40 
50 

60 2SC 1147 70 40 90 MC 2091 90 1 10 1 20 uPC 1155 00 2 20 50 
40 2SC 1166 20 77 30 MC 2092 1 80 7 00 2 25 uPC 1156 90 7 10 2 40 
45 400 440 2SC 2094 310 340 3 70 upD /6t 00 5 40 9 50 

1 SO 
1 00 

2SC11Ì C ó8 
2SC 11728 

i ó 
320 

400 
360 

440 
395 

?SC 
2 0 72 

2166 140 
SO 

160 
64 

1 50 
70 

uPD 857 
up0 654 

00 5 40 9 50 
00 6 30 7 00 

3 00 3OC 1173 SO SS 60 250 77 35 40 45 PLI MA 00 1 20 4 60 
776[ 9115 35 40 45 250 90 t 30 1 45 1 60 PLI 02A 00 5 20 590 

40 1177 .1100 7260 1400 250 91 1 30 1 45 1 60 PLI 034 60 6 00 840 
40 
60 
45 

C nSe 100 

75C 171i0 -..ió 
110 

35 
35 

170 
40 
40 

22550 12 

758 íi6 

1 30 
1 60 
790 

t 45 
1 S0 
320 

1 60 

)iÓ 
C 300+ 
?SC 76 
4004 

30 1 45 1 60 
20 1 10 7 90 
90 2 10 2 40 

45 2SC 17124 50 90 1 00 2S0 130 110 125 1 40 4005 00 2 20 1 50 
45 2SC 1213 30 35 40 750 167 35 40 45 SG 613 20 S 40 5 9$ 

7 40 7SC 1215 35 40 45 250 201 2 30 2 40 2 65 76105 90 1 00 1 10 
3 SO 2SC 1727 20 27 30 750 202 1 40 3 55 390 MPS U31 SD 1 70 90 
1 00 7S2 1271, 50 4r. 250 2+7 . 50 . 0 300 SN -4iN1 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

1510I.K1.K1 0.44. 55 00 0uo 44704^14 .oa 4' I..I y. Add $1 00 pats,. *na 3741.1446n5 

0<.411111t 044053.15 p.1o. A44 to. Ou* Co.11p1.1. P1c LISI 44.1uIKtu.r .p...74* W.<cow* 
All partsguarenteed against factory defect 

TOLL FREE TELEPHONE 
Nattonw.de 800 /421 -2841 Local 513/874 -0220 

Ohio 800/421 -2877 874 -0223 
Hours Mon -Fri 10 -7. Sat 11 -5 

IMMEDIATE OELIYER9 WITHIN 48 HOURS 

ON ALL TRANSISTORS IN STOCK 

FUJI -SVEA ENTERPRISE 
LA .swt ut run Sito M:oDuulra 

P (1 lin5 10325 Cin4 innati. OIli° 15240 
1.11. 21-4732 

CIRCLE 66 ON FREE INFORMATION CARD 

AVAILABLE NOW! O NLYS~ . 95

Add 51.00 fo r shIpping

JAPAHE.SE TMNSISTOR SUBSTITUTION MANUAl
PAR=fS PROCLJREMENT PROBLEMSAA ,rwoluoblE' .cco-ese ro .cco-e,e

SUOOltuf lQrl qu od<' fO' approximately
.:x:x:xJ rrQn SlYorJ

CCNE"l'~ 1hE> DA zo 'H o-c
FUJI-5VEA Has theW ~le~ Largest Inventory

'rv rooocno-i ' 1n(lvOE>s a guod<'
TOwoe-vooorq .oco-ese 0/ Original Japanese Parts AnywhereI fa"StyQl'"i

A Q() DCJ9<' 8 ' , Oy11 \(j/,

co-e ooot-

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use?
TYPE 25 -UP 10 · 24 1· 9 TYPE 25 ·UP 10-24 1·9 TYPE 25 · UP 10-24 1·9 .

TYPE 25 -UP 10·24 1-9 TYPE 25-UP 10-24 1-9

2S A 473 .45 .55 .60 2SB 346 .30 .35 40 2SC 693F .20 27 30 2SC 1226A 50 55 60 2SD 234 .60 .70 .802SA 483 2.00 2.20 2.50 2S B 367 1.10 125 1.40 2SC 696 1 00 120 1 30 2SC 1237 1 80 200 225 2S D 235 .60 .70 .802S A 484 1 50 1.75 1.95 2SB 368 B 180 2.00 225 2SC 708 1 30 145 1 60 SC 1239 220 270 290 2S D 26 1 .35 .40 .452S A 485 1.40 1.60 1.80 2S B 379 70 .80 .90 2SC 710 .20 .27 30 2SC 1279 50 55 ,60 2SD 287 2.50 2.70 2.902S A 489 1.10 1.25 1.40 2SB 381 30 35 40 2SC 71 1 20 27 30 2SC 1306 130 145 160 I 2SD 300 4 .50 5.00 5.602S A 490 70 .80 .90 2SB 400 30 35 40 2SC 712 20 27 30 2SC 1307 1 90 21 0 240 2S D 313 .60 .70 .802SA 493 45 .53 .59 2S B 405 30 .35 .40 2S C 715 30 35 40 2SC 1310 .20 27 30 2S D 315 60 .70 802S A 495 .30 .35 40 2SB 407 80 90 ' .00 2SC 717 35 40 45 2SC 131 2 20 27 30 2SD 325 .60 .70 .802S A 496 50 64 70 2S B 415 30 .35 40 2SC 72 7 100 1.20 1 30 2SC 131 3G 20 27 30 2SD 330 .60 .70 802S A 497 1.00 1.20 1.30 2S B 434 80 90 1 00 2SC 730 3.00 3.20 340 2SC 1316 420 440 490 2SD 350 380 400 4 402S A 505 50 64 .7C 2S B 435 90 1 10 1 20 2SC 731 250 270 2 90 2SC 13 17 20 27 30 2S D 380 520 540 5952S A 509 30 35 40 2S B 440 40 53 .59 2SC 732 .20 27 30 2SC 1318 J 5 40 45 2SD 38 1 .85 100 1.102S A 525 .50 .64 .70 2S B 44 9 1 30 1.4 5 1.60 2SC 733 .20 27 30 2SC 1325A 650 690 760 2S D 42 4 3.80 4.0 0 44 02S A 530 1.50 1.70 1 90 2SB 461 .90 1..10 1 20 2SC 734 20 27 30 2SC 1327 20 27 30 2S D 425 290 320 3402S A 537A 1.50 1.70 1.90 2S B 46 3 90 1-10 1 20 2SC 735 20 27 30 2SC 1330 50 55 60 2S D 426 3 10 3 30 3602S A 539 .40 45 .50 2SB 47 1
~: lg/m

1 40 2SC 738 20 27 30 2SC 1335 50 55 60 2S D 427 1 80 2.00 2.252S A 545 .45 53 59 2SB 472 2.80 2SC 756 150 1 80 2.00 2SC 1342 45 53 59 2S D 525 .90 1.10 1.202SA 56 1 .30 35 40 2S B 473 .80 .90 1 00 2SC 756A 150 1 80 2 00 2SC 1344 45 53 59 2S D 526 60 .70 .SO2S A 562 .30 .35 40 2SB 474 70 .80 90 2SC 763 3~ 40 45 2SC 1358 420 440 4.90 2SK 19BL .50 .55 .602S A 564A .20 27 30 2S B 481 90 1 10 1.20 25 C 772 30 35 40 25C 1359 30 35 40 35K 22Y 140 160 1 802S A 565 .70 80 90 2S B 492 60 70 80 25C 773 35 40 45 25C 1360 50 55 60 35K 39 90 1 10 12025 A 566 2.50 2.70 3.00 25 B 507 80 .90 1.00 2SC 774 100 1 20 1 30 25C 1362 35 40 45 35K 40 .90 1 10 1 2025A 606 1 00 1.20 130 25 B 509 1 10 1.20 1.30 2SC 775 140 160 180 2SC 1364 .35 40 45 3SK 41 1 30 145 1602SA 607 1.10 125 140 2S B 511 .70 80 .90 25C 776 200 220 2.50 2SC 13 77 320 340 3.70 3SK 45 130 145 1602SA 624 70 80 90 2S B 514 70 .80 90 2SC 777 300 325 350 2SC 1383 30 .35 40 AN 203 140 160 1802SA 627 3 10 330 3.60 2S B 523 .70 .80 .90 2SC 778 2.90 320 340 2SC 1384 35 40 45 AN 2140 1.50 1.70 1.902S A 628 .30 35 40 2S B 526C .70 .80 .90 25C 78 1 190 210 240 2SC 1396 45 .53 .59 AN 239 420 440 4.90
2S A 634 .40 .45 .50 2SB 527 .90 1 10 1.20 2SC 78 3 2.10 2. 50 280 2SC 1398 70 .80 .90 AN 247 2.50 2.70 300
2S A 640 .30 .35 .40 2SB 528D 70 80 .90 2SC ~84 30 .35 040 2SC 1400 35 .40 .45 AN 27 4 1 50 1.75 1.95
2SA 642 .30 .35 .40 2S B 529 70 80 90 2SC 785 .35 40 45 2SC 1402 3 00 3.20 340 AN 313 3.00 3 20 340
2SA 643 .30 .40 .45 2SB 530 3.20 3.40 3.70 2SC 789 80 90 / 100 2SC 1403 3.20 3.40 370 AN 315 1.80 2.00 225
2SA 653 190 2.10 2.40 2S B 53 1 1.80 2.00 2.25 2S C 790 80 90 100 2SC 1407 50 55 .60 BA 511A 1.80 2.00 2.25
2SA 659 .35 .40 .45 2SB 536 1.00 1.20 1.30 2SC 793 200 2.20 2.50 mJm o::: - d& .70 .80 BA 52 1 1.90 2. 10 2.40
2SA 661 .50 .64 .70 2SB 537 1.00 120 1.30 2S C 799 2.00 220 2.50 180 2.00 HA 115 1 1.50 1.7 5 1.95
2SA 663 3.65 3.80 4.20 2SB 539 3.20 3.40 3.70 2SC 828 20 .27 .30 2S C 1445 2.50 270 2.90 HA 1156W 1.60 1 80 2.00
2SA 666 .35 .40 .45 2S B 54 1 3.20 3.40 3.70 2SC 8?9 20 .2 7 .30 2SC 144 7 60 70 .80 HA 1306W 2.00 2.20 2.50
2S A 671 .80 .90 1.00 2SB 554 5.00 6.00 6.60 2SC 830H 2.50 2.70 3.00 2SC 1448 .70 80 90 HA 1339 2.50 2.70 3.00
2S A 672 .30 .35 .40 2S B 556 3.20 3.40 3.70 2S C 838 35 40 .45 2SC 1449 .60 70 .80 HA 1339A 2.50 2.70 3.00
2S A 673 .35 .40 .45 2S B 557 2.10 2.50 2.80 2SC 839 30 35 .40 2SC 1451 1.00 1.10 120 HA 1342A 2.50 2.70 3.00
2S A 678 .35 .40 .45 2S B 56 1B .35 .40 .45 2SC 853 .70 .80 .90 2SC 1454 3.20 3 .40 370 HA 1366W 2.50 2.70 3.00
2S A 679 4.20 4 .40 4.90 2S B 564 .40 .53 .59 2SC 86 7 3.20 3.40 3.70 2SC 1475 .80 .90 1.00 HA 1366WR 2.50 2.70 3.00
2S A 680 4.20 4.40 4.90 2S B 595 1.10 1.40 1 50 2SC 867A 320 3.4 0 370 2SC 1478 .50 .55 .60 LA 4031P 1.80 2.00 2.25
2SA 682 .80 .90 1.00 2S B 596 1.10 1.40 1.50 2S C 870 .35 40 .45 2SC 1509 .50 .55 .60 LA 4032P 1.80 2.00 2.25
2SA 683 .30 .35 .40 ~SB 600 5.00 ~ .OO 6 .60 2SC 871 .35 .40 .45 2SC .1567 .60 .70 .80 LA 4051P 1.80 2.00 2.25
2SA 684 .35 .40 .45 2SC 183 _ ,40 53 59 2S C 895 4.20 4.40 4.90 2SC 156 7A .60 .70 .80 LA 4400 1.90 2.10 2.40
2SA 695 .40 .53 .59 2SC 184 .40 .53 .59 2SC 897 2.00 2.2 0 2.50 2SC 1584 6.00 6.30 7.00 LA 4400 Y 2.00 2.20 2.50
2SA 697 .40 ,53 59 2S C 28 1 .30 .35 .40 2SC 898 2.50 2.70 3.00 2SC 1586 6.50 6.90 7.60 LA 4420 2.00 2.20 2.50
2SA 699A .50 .64 .70 2SC 283 .40 .53 .59 2SC 900 .20 .27 .30 2S C 1624 .60 .70 .80 LD 300 1 2.00 2.20 2.50
2S A 705 .40 .53 .59 2SC 284 .80 .90 1.00 2SC 92 3 .20 .27 .30 2SC 1626 .60 .70 .80 M5 151 3L 2.00 2.20 2.50
2SA 706 .85 1.00 1.10 2SC 317 .40 .53 .59 2S C 929 .20 .27 .30 2SC 1628 .60 .70 .80 STK 011 3.80 4.00 4.40
2S A 715 .60 ,70 .80 2SC 352A 2.00 2.20 2.50 2SC 930 20 .27 .30 2SC 164 7 .70 .80 .90 STK 013 7.60 8.00 8.80
2SA 719 .30 .35 .40 2SC 353A 1.40 1.60 1.80 2S C 94 1 20 .27 .30 2S C 1667 3.00 3.20 3.40 STK 015 4.20 4.40 4.90
2S A 720 .30 ' .35 .40 2S C 367 .60 .70 .80 2SC 94 3 .35 .40 .45 2SC 1669 .90 1.00 1.10 STK 43 5 4.50 5.00 5.60
2SA 72 1 .30 _35 .40 2SC 369 30 .35 .40 2SC 945 .20 .27 .30 2SC 1674 .30 .35 .40 ST K 439 7.90 8.00 8.80
2S A 725 .30 .35 .40 2S C 370 .20 .27 .30 2SC 959 1.00 1.20 1.30 2SC 1675 _20 27 .30 TA 7045 M 2.00 2.20 2.50
2S A 726 .30 .35 .40 2SC 371 .30 .35 40 2SC 97 1 .70 .80 .90 2SC 1678 1.10 1.25 1.40 TA 7055P 2.00 2.20 2.50
2S A 733 .20 .27 .30 2SC 372 .20 27 .30 2SC 982 .70 .80 90 2SC 1679 3.00 3.20 3.4 0 TA 706 1AP .90 1.10 1.20
2S A 738 .4 0 .53 .59 2S C 373 .20 .27 .30 2SC 983 .50 .6 4 .70 2S C 1681 .30 .35 .40 TA 7062 P 1.10 1.25 1.40
2S A 740 1.50 1.70 1.90 2SC 374 .30 35 .40 2SC 1000 .35 .40 .45 2SC 1682 30 .35 .40 TA 7203 P 2.50 2.70 2.90
2S A 743A .85 1.00 1.10 2S C 375 .30 .35 .40 2SC 1012 1.20 140 1 50 2SC 1684 .30 .35 .4 0 TA 7204 P 2.00 2.20 2.50
2S A 744 4.20 4.40 4.90 2S C 377 .30 .35 .4 0 2SC 10 13 .50 .6 4 .70 2S C 1687 .40 .45 .50 TA 7205P 1.60 1.80 2.00
2S A 745R 3.80 4.00 4.40 2SC 380 .20 27 30 2SC 1014 .5 0 .6 4 .70 2SC 1688 .35 _40 .45 TA 7222P 3.40 3 55 3.90
2SA 747 4.20 4.40 4.90 2SC 38 1 .35 40 .45 2SC 10 17 .8 0 .90 100 2SC 1708 .30 .35 .4 0 TA 73 10P 1.30 1.45 1.60
2SA 748 .70 .80 .90 2SC 38 2 .35 40 45 2SC 10 18 .60 .70 .80 2S C 1728 .70 .80 .90 TBA 810S H 1.90 2.10 2.40
2SA 750 .35 .40 .45 2SC 383 15 40 45 2SC 10 30 1.80 2.10 2.40 2SC 1730 .45 .53 .59 TC 5080 P 5.00 5.20 5.80
2SA 755 .80 .90 1.00 2SC 387 A .35 .40 45 2SC 1047 .35 .40 .45 2SC 1756 .50 .55 .60 TC 50 81P 3.00 3.20 3.40
2SA 756 2.30 2.40 2.65 2SC 38 8A .40 .53 .53 2SC 1051 3 40 3.55 3.90 2SC 1760 .70 .80 .90 TC 5082P 3.40 3.55 3.90
2SA 758 3.40 3.55 3.90 2SC 394 20 27 30 2SC 106 0 70 .80 .90 2SC 1816 1.50 1.75 1.95 UHIC 00 1 4.20 4.40 4.90
2S A 764 3.80 4.00 4.40 2SC 403 .30 35 .40 2SC 1061 .70 .80 90 2SC 1856 45 .53 .59 UHIC 002 4.20 4.40 4.90
2SA 765 3.10 3.30 3.60 2SC 430 50 .64 70 2SC 1076 30.00 35.00 39.00 2SC 1885 .45 .53 .59 UHIC 003 4.20 4 .40 4.90
2SA 774 .40 .45 .50 2SC 454 30 35 .40 2SC 1079 340 3.55 390 2SC 1908 .30 .35 .40 UHIC 004 4.20 4 .40 4.90
2SA 777 .50 .64 .70 2SC 458 20 27 30 2SC 1080 340 3.55 390 2SC 1909 1.80 2.00 2.2 5 UHIC 005 4.20 4.40 4.90
2S A 794A .60 .70 .80 2SC 460 35 40 45 2SC 1096 45 .55 .60 2SC 194 5 4.50 5.00 5.60 uPC 20C 2.10 2.50 2.80
2S A 798 .50 .55 60 2SC 46 1 35 40 45 2SC 1098 50 .64 70 2SC 195 7 .60 .70 .80 uPC 563 190 2.10 2.40
2S A 814 .70 , 80 90 2SC 478 60 70 80 2SC 1111 2 .10 250 2.80 2SC 1969 3.60 4.00 4.40 uPC 57 5C2 1.30 1.45 1.60
2S A 81 5 .60 70 80 2SC 481 1 30 1.40 150 2SC 1114 4 20 4.40 4.90 2S C 197 3 .70 .80 .90 uP C 576 1 90 2.10 2.40
2S A 816 .50 .6 4 .70 25C 482 1.10 1.25 140 2SC 1115 2.50 2.70 3.00 2SC 1975 1.30 1.70 1.90 uP C 592 H .70 .80 .90
2S A 818 .70 .80 .90 2SC 484 1.30 140 150 2SC 1116 320 3 40 370 2SC 1978 5.40 6.00 6.60 uP C 1001H 1.90 2.10 2.40
2SA 837R 2.50 2.70 2.90 2SC 48 5 1.30 1.40 1.50 2SC 1116A 340 3.55 390 2SC 2028 .50 .64 .70 uP C 1008C 4.20 4.40 4.90
2SA 839T 1.30 1.4 5 1.60 2SC 486 1.30 1.40 1 50 2SC 1124 I .80 .90 10C 2SC 2029 1.50 1.80 2.00 uP C 1020 H 1.90 2.10 2.40
2SA 908 860 8.80 980 2S C 493 3.00 320 3.40 2SC 1127 ,80 .90 1 00 2S C 2074 .80 .90 1.00 uPC 10 25 1.90 2.10 2.40
2S A 913 .70 .80 .90 2SC 495 45 .55 .60 2SC 1161 1 30 1.45 1.60 2SC 2076 .50 .64 .70 uP C 1154 2.00 2.20 2.50
2S B 22 .30 .35 .40 2SC 496 .45 .55 60 2SC 1162 70 .80 .90 2SC 209 1 .90 1.10 1.20 uPC 1155 2.00 2.20 2.50
2S B 54 .20 .27 .30 2SC 497 1.10 1 25 1 40 2SC 1166 .20 .27 .30 2SC 2092 1 80 2.00 2.25 uP C 115 6 1.90 2.10 2.40
2S B 55 .40 .53 .59 2SC 509 .35 .40 45 2SC 1167 3.8 0 4.00 4.40 2SC 2098 3.20 3.40 3.70 uPD 86 1 8.00 8.40 950
2SB 75 .35 .40 .45 2SC 510 1.30 1 40 150 2SC 11 70B 3.80 4.00 4.40 2SC 2166 1.40 1.60 1.80 uPO 857 8.00 8.40 950
2S B 77 .35 .40 .45 2SC 515A .80 90 100 2SC 1172 B 3.20 3.6 0 3.95 2S D 72 _50 .64 .70 uPO 85 8 6.00 6.30 7.00
2S B 173 30 .35 40 2SC 517 2.50 270 3 00 2SC 11 73 .50 .55 .60 2SD 77 .35 .40 .45 PL L OIA 3.00 4.20 4.60
2S B 175 _20 .27 30 2SC 535 30 35 40 2SC 1175 35 .40 .45 2SD 90 130 1.45 -1.60 PLL 02A 5.00 5.20 5.90
2S B 176 .30 .35 40 2SC 536 .30 35 40 2SC 1177 1100 12.60 14.00 2S D 91 1 30 1.45 1.60 PLL 03A 7.60 8.00 880
2S B 178 .35 .40 45 2SC 53 7 30 35 .40 2SC 1189 100 1.10 1 20 2SD 92 130 1.45 1.60 C·3001 1.30 1 45 1.60
2S B 186 20 27 30 2SC 627 1.30 1.45 1.60 2SC 1209 3 0 .35 40 2S D 93 1.60 1.80 2.00 2SC F8 220 2.70 290
2S B 187 20 27 30 2SC 631 35 40 45 2SC 1211D .30 .35 40 25 0 118 2.90 320 3.40 4004 1 90 210 240
2S B 202 1.10 1 20 130 2SC 632A 35 40 45 2SC 121 2A 80 90 1.00 25 0 130 1.10 1.25 1 40 4005 200 2.20 2 50
2S B 220 .90 1 10 1 20 2SC 634A 35 40 45 2SC 121 3 .30 .35 40 2S D 187 .35 .40 45 SG 613 520 540 5.95
2S B 303 .30 35 40 2SC 680 190 210 2 40 2SC 121 5 35 .40 45 2S D 20 1 230 240 2.65 78L0 5 .90 1.00 1.10
2S B 324 .30 35 40 2SC 68 1A 3 00 325 350 2SC 1222 20 .27 30 2S D 202 3 40 355 3 90 MPS U31 1 50 1.70 1 90
2S B 337 70 80 90 2SC 684 80 90 100 2SC 1226 50 55 60 2S D 218 25 0 270 3 00 S N 7400 15 17 19

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

"TI
m

FUJI-SVEA ENTERPRISE lD
::0
C

a Dll.:ISlon of r U/I Soeo Incor porated »
P.O . Bo-, 40325 C inc inna t i. O h io 15240 ::0

-<
Tp l.. , 2 1-47:12 .....

CO
CD
0

CIRCLE 66 ON FREE INFORMATION CARD
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/. Continuity TNatr and Flashlight 
ConI.,e,1 relelks. too, too yVKkly 
checking continuity of dead circuits, 
switches. appliances, cords. fuses, 
motors. contra .Vutpnwnt. too{ 
and panel boards. Also tests cire 
cults for low -rerstenoe shorts and 
helps dentify whet In multi -eve 
cabin Dorent of other uses Plut 
the added convenience of a handy. 
durable flashlight UNS two AA site 
penlight batters./ (not furnished). 
Insulated clp prevents acckfental 
shorting to use. Alligator clip has 

RT300 
48" Ned with plug. 

*7.95 

CONTINENTAL SPECIALTIES 

Logic Monitor 

4 
The Lops Moi, 
we ides you 10 

Hawk lop Moll 
on .5 16 Wm of 
ny DTI.. Hit. 
TTL, or CMOS 
We me It IN typ 
Nul Input enoMnce of : Wm. end Nye 
wow 3 w. 115 rame) It has 

n trout sett rends of 4V to 1SV 
and drew mea of 100w.AIOV 

LM -1 $70.00 

"I , Proto Clips 
14PIN CLIP PC 14 . . . . 5 4J10 
16-PIN CLIP PC 111 . . . . 5 4.76 
24-PIN CLr PC 24 . . . . 11t5a5 

Nr,erl 4OrIN CLIP PC-40 .... 116J75 

Proto Boards 
BI 1117.15 
PI 100 11 
Pa 101 22.15 B 107 . . . 2a15 
PB 103 44.15 
B 104 55.15 B 203 . 15.15 B 203A 155 00 
PB 701A K a 131.00 

MICROPROCESSOR COMPONENTS 
- _IaN1i 1V/pf *NI- - 

IPA W l'11 
1/217 SIM leelOyY 121 
ION toawr mw Lten t N 
MN aNNre w Wm 1 N 
IN MeMdMWar 1N 
MN w Wm 1 a 
PP NON CNN M No N 
MN INN cerei 1 N 
OP No Pow l NAAFI 
MS Pep Wow Kw I:: 
411 WS Re II Iq a N 
Ma PIA WA ONO 11 N 
MN +N NNW Woe 1/ 

WNW Mm INN 
IKOMI Nh pa N 
e1111IV NI e5 0N w W. "4 110111140* INa 1d. e. 
KeM+ rtsds oM NW NOW 
WWI aM0 mow Wee* 
K ama IONS M RON 11I(rNw INN AreelNw Came WM 
WOW tpwn5e W m MA 
W PM ON lw ON WOW 
WIN NN IN Ifrrati 

1r 
It 
ta N 
1N 
5N 
oN 
NN 

1f41eM OW 3 a v/w IK0111111 1 21 
N1BNeaNB15a ar1-1111WYM1- 

75lN0 W tI. N 
2164110. 11 OY N N 
: 1N w N w NN .-. It 

NN 
NN 

Y.B astNN WOW Rtr te 
tN1 OLI NNW Nat W .Mema ea** {e.r 

r/1 WNW 

:,.1 
an 
*32 
1r 
140. 

N16 

tN 

N 
N 
N 

7 II 
.16 
IN 

N 
IN } 

IS 
.N 
IN 
a 7 

WW1 ,:'1 IM OAS 116 

Jumbo 6 -Digit Clock Kit 
out .t.-nt. and too 100'ní. - 
o.n.o. *nor* C,,aayl 
Un, MANN clock ono 
551(101 for no,r.. minute, NM none Neat...* 
noun sally .Mette to 16 fol 
Simulated 'walnut can 
InVAC Ow 

acon 1.2 Or Is 001Ir owlet b0 
Includes all component.. case 4n0 watt tumorous*. 
Sae 40 te le 

JE747 $29.95 

JE600 HEXADECIMAL 
ENCODER KIT 

-NOMI/lltlaNUl 1111 
Y JI Mr Nome 
YPORN Wo IAN 
Y INC We Ne.et 

ROMPS 

Mr" 01arNNNMdr Ye 
rtsNY de IWOewNyrwwlAe 
me. N... 
WAN N.. waltM M r+1 
ew ..ID...d.Yti.... 
No memo w won 11 r 

C SWIM 
ON feK woe N woos 

FULL I NT U CAD OUTFUt-11 I12Y10Ib 
IN MOO hew sum emu M sum Wave 
ego m.a55 onte NNW M mew .5 WO OW 
meow N OP Newsome I r'werI P.IN 7N 
la enre wwN NON t r Nedtm ar e ete.+.eNS ,r Ns w Neese M +w 
.N tf c.nw Aw 16/1 w mie msr 
JE600 $59.95 
HO.adNrwlel K.ywtd only S1a 95 

-a 
minim were ashen wie III1(1 C 911 earl 
JN COMP WNW 
WPM O44 181 Mr Web 

ran 
to, alt Br. 
I N 1501 Dom 

11111116161 044 M 7 NSW art 
004 min We 
111101111 liar M 
7117 OW We I= 
f1N IOW WINO 

21141 15W We ON w etw 
tIN4 NOW We NM 
TN4 NOW vet Me ea is 
NIP flau >r 
amts PAP DyNw 
715 NU Öltet 
rota 0611 WA 1i 
Not API NM 
110414 a Draw No, 

mum 
NIA la pests N em PION 

NA 
SINNS as Irrt 
aM 

7111 

taaN tN 
Ia 1W I pqrr 1Nr 

nmel *NO 
Ia217 731 01'n1I 

WW1 

VN 
1N 
tN 

IN 
IN 

116 

aile 

UMA af1 rNIp1 
71IMlIl NC IteON 
r11111s IV INN 
IV NI Woo le N 1w WM 
I1NIStt 1O 1/11r1 
71N M UMW 
}rNTr tal- IIIW 

-RNrle1Nam -r r 11V 
17N ta NAM 
aN1 apMll la. 1n5 O5i 
w1-11f4151>N trCe... 
PIP 1111 We WNW 
mitts NN 5550 
atttl 173 Wow 

N 117 Tn. DlN CNN 
.rN 7N T1 Dta CNN 
q.1' 1x. fNrle 

d 

DIGITAL 
THERMOMETER KIT 

The Incredible 

r"Pennywhistle 103' 

TO tyAelMeN IN woe 5 r.wae r N w N1 telN 
w ow NW ,yaYNdr M5mono w 1 No Nrtii AaA w M. w mewl MNaw Now w ISNrNd.le 
Nam 1.owdrrtawaaN5w5NeeMeleow NY NOR 

a5tememme W .INewNa1 .eN VW. I/M wow 
beers No tw. ar 
W e Worm ep.tw YN IM Y M re Neer 

New as NNW 
W ane NEW MrSW. POP M IAN .7J1hM 

Owrl wrNN . a WOW Lew IWr - Ie9 we 
,lNrwtlds-N/Nw ins r ert swry 111Y anaieta/ arSN 

iwwee taw .11 M Noe WOW Ws -1 M 
Y -Nr sre n+Nt *mew 'New I.NN. NNW* MrI 
rtw M1000 lrer 'Mow we Weft 

W ee a.woo lrrtaelNM Nee Imp WM* , 
9001011.11/ wdtn 

Pew tleeraw5 N YC 5p MM N Nw 
Need N NNW. ,4w1 r ag. Y w t N e5N1 N5 N NNW. NAP 
Wow 1 rar ..e oYrrM f1.,e0 C. eew olar.e. Sr 

TRS -80 
16K Conversion Kit 

I spend your 4K T RS W Swam. to 16K 
a torts IOt.WMle with 
I .oh 1/PD416.1 IIlk Byname Rome 1 250NS 
Doc.rmntat.oa for oortvwlwn 

TRS-16K S75.00 

00II iwe.-p/atNnYee taxable err n 
KNtwD NKt WIIe 
R.elds 07 N 1867 / NM to t00í 

'M l YCM 

WedprNeM 
14He.N 1 ] a Nt 

JE300 S39.95 

` k 
JUSTrr V V 
30 AwG awe 025" Yawn woos 

Dewy ern to We, at wt On 
went to wont Insides SO ft wee 

Ne sow., or ant.. two red - 
Ww ...N. 

Jrcs. 
J*1 1 
Jr.1-119 

/19-14 
Jr.,.R 

Ire I 
AS.'. 
volo. 
Rod 

11ü-1'/ 
'l11 1l/ 
MPS 

JUST UIRAP Replacement Wire 
hn . C.o « 
RJW B Blue 5011. ron 92.98 
R JW W WM* 60 ra .ou 298 
RJW V Yelktw so ri root 298 
R JW R Red 50 r. 0 2 98 

JUST WRAP' Unwrap Tool $3.49 

JE701 

Brunt 300 W. m tal co 
o 

m 
n he 4504? 

caw 00113 ,4 Or 
SwaNne te news 01.1 

and WWI *Nee Hr h *Noble le 20 ft 
Seeds *Nut saw II. VAC aratele 

12 es 24 hr. ewl*n 
Intl al .ew,ppnr. rr 
at tranarerr 1115.6'.31 u . 1 

6 -Digit Clock Kit $19.95 

62 -Key ASCII Encoded Keyboard Kit 

TK.JE61062-Key ASCII troweled Keyboard 
Kn sew M nNrlaNd onto nNlMy ca. 
1N wow Tee JI61O 11.1 

Prole 
th 

en edmarNl pade keyboard 
ernte* NtwWy 112 keys/. IC'., sockets. 
LOnnKtM- eMcbSrot c'oerpaenls and 
dw6NtrdM pooled og board The 
key6ord aNwMly ..OUrroo 5V 150tnA 
e nd -17V 1pnA fa epwtron 

FEATURES 
60 Keys pews* the lull 12$ do. 
Ntws. welter cad lower ca. ASCII 
w, 

Fully bud lewd 
7 caw rM,n. keys aod.d to, 
custom pplic.troni 
Cpl lock for upper caw only IoM CMSctrs 
Vold es 2378 140 pant encodes 
reed only 545. -o., the 
Outom* de ctly oompet.ble with 
TT Li() TL o. MOS loo. asrays 
Iey darn, one 16 son dip 
or 16 pin .d0 (0.1,50. 

JE61O $79.95 
62 Key Keyboard only .. S34.95 

I4 eó 
JU57 U1RAP Kit 60N... au..onn.. 

New Wee 
.JUST WA AP Tow eUnNNpine Toot 

JWK-6... .... S24.95 

Regulated Power Supply 
Uses LM309K Heat sink -- 
provided PC board con ? , 
struCtlon. Provides a solid 
1 amp N 5 volts Can supply up 
to t 5V. 9V and t 12,1 with 
JE205 Adapter. Includes comp° 
cleats, hardware and instructions 
Sire 34" 5" o 2 -H 

JE200 $14.95 

ADAPTER BOARD 
- Adapts to JE200- 
-5V,.9V and 12V 

DC/DC converter wit 1 .5V input. Tornldal hl 
speed swltchIng XMF R. Short cowls protection. 
PC board construction. PpgY back to JE 200 
board Sire 34" K 2" o 9 /16 "H 

JE205 $12.95 

HICKOK LX303 Portable LCD Digital Multimeter 

It 325 

Caw is* AC ADAITt 
CC I 40040 CA ao6 CAN MN 10 pc awed 110ÁI1 /IMP IA, 

e a 0001 öI 'o4 -CCL -. .n 

:=; 
`rme 

w _ _ .t. 
" ; en`aw asa w er. 

LX303 Digital Multi:nsts $74.95 

/N 
tN 

NN 
NN 
NN 

ok 
Vacuum Vise 
ac m tweed 1 m '. 

woo Ns Neu tOmp..' 
andwwnNts Aas.a 
a,rrretun Ill" teA 1' 
tea.l,Can w ww,ewntt. , wt 

VV-1 $3.49 

1110.00 Mn. ads - U.s. Fonda Onh Spec Sows - 755 
Cad. RNlde ets Add 614 Wee Tax 1960 Catalog Aulable - Send 4141 stomp 
Posey -A d5% Pus 11 Mow awe Id dewed) 

jt1 R 
S A-4. 

lyN. 
arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 5921097 

MAIL ORI)I:K I:LLC7KOA'ICS - k'ORLDII'I!L 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

ADVERTISED PRICES GOOD THRU FEBRUARY 

EPROM 
Erasing 
Lamp 

(rab. 2706. 2716. 1702A, 52030. 52040. etc 
t raw up to 4 ends wenn 20 remit., 
Manta.. wn0wd wooer. demand. of one ewe Spta condo /we lern In *INN* Paw build np 

Burk n *let, leek te pwwt Ely aporr 
Cempect - soy 7315- 2.7Áe' a r 
Complte wen WOW, trey /w 4 eher/. 

UVS -11E S(9'15 

JOYSTICK 
2 each 100K pots ILanai 

Taper) w ' Punted Cocal Board 
Mount 

Sirc 1 "1 3/16 -13116' 

JOYSTICK $4.95 
CIRCLE IS ON FREE INFORMATION CARD 

.!!!!!..
$14.95

t4.95
14,95
14,95

w..
~
Blue
White
Yellow
Rod

_ 50 ft . ea . : bl ue, w hite. red .
ye llo w wi re

eUnw rapping To ol

VV-1 .... ... $3.49

EPROM
Erasing
Lamp

JOYSTICK
• 2 each lOOK pots (lin ear

Taper)
• PrintedCircuit Board

Mount
• Size: I'" x1·3/16'"x1·3/16'"

~

JW·l·B
JW·l ·W
JW.1-Y
JW·l ·R

-30 AWG w ire - .025" squ . re posts
- Oli sy chain o r -Bu ilt-in cu t Dff

pclnt- t c -pefnt e lncludes 50 ft . w ire
-ND st rippi ng o r slitti ng req u tred ­
,j ust wrap

CokM'" ....ice

Blue SO ft . roll 52.98
( White so f t. roll . . . . . . . 2.98

Yellow so ft . ro ll . . . . . .. 2.98
Red .. ' " . • • . so ft . roll . . . . . .. 2.98

-JUST W RA P Too l

JUST \LRAP" Kit

JOySTiCK $4.95

JWK-6 $24.95

€~
Vacuum Vise

V. cuum-based Iigl1t-dutY
...Ise fo r sm . II co mpo nents
. nd asumblle s. ABS con ­
struction . 1 ~ " j_ws. 114"
tr .....t,C. n be p.rm . n . nt ly
inst. lled . .

TRS-80
16K Conversion Kit

"'"No.
R.JW·B
R·JW·W
R.JW·Y
R·JW·R

Exp lnd yo ur 4 K TR5-SO Sy stem t o 16K .
Kit comes complet e with :
. 8 e.ch UP041B~1 (16K Oy nlmic R.ms ) 250NS
*ODcum en tlltion for conversion

TRS-16K $75.00

~~
JUST WRAP'·

JUST \LRAP- Replacement Wire

The Incredible

"Pennywh/stle 103"

PHONE
ORDERS

WELCOME
(415)592·8097

DIGITAL
THERMOMETER KIT

- - - --- - -- -

- -- --- -..0;.

JE300 $39.95

FEATURES'
·60 Keys gen er .te th e fu ll 128 ehar ­

aete rs, uppe r I nd tower case ASCII
lO t

• Fully buffered
· 2 user-d efin e key s prDvided tor

cu stDm . pp lica ti o ns
• C.ps lock for up per cu e Dnly

. Iph . ch .rlcters
... Utilizes • 2376 (40 pi n) encoder

read only memDry chip

• ~¥ri'gTLd~re~~S ~~:::~~~s wit h
• Elsy int erf.cing wtth • 16 ·p in dip

or 1S.pin edge connector I

JE610 .. . ..$79.95 \
52-Key Keyboard only. .$34.95

""....2513(21-40) 0uracDr Generator(upper cue) SO"
2513(3021) Owatttf GIntrJtor(Iowtr CISoI) ."2'" Qluacw GInImor 1U5
MM5230N ,...... .... .....- '".....
1101 """ "", $1."1
1103 102·4X1 """.... "2101(11011 2"'" S_

'"Z'02 l 02"Xl "'" 1.75
21102 1024Xl "", '"2111(1111) """ s,.. , '"2112 2_ StIbcMOS ."211.01 1024X4 SbtIc "5Ons 1."
2114l 1024X4 StltIc "SOns lowpower l U 5
2114-3 1024X" ""'_. 1015
21Hl·3 102":« Stlbe3OOnslowpower 1U5
5101 ""'. seee 1."
5280f2107 """". 0,.",;, ."".. IS'" "'" 1.75
" S200 2"'" SUbcTnSUlt us,,<2, 2"'" S." 2."
UP0414 " O)'nImlc 16pi n •.ss

(MK4027)
UP0415 ,..- Oyrwnic16 Pin 250ns '"(M"4116)
TMS4044· " S"" 1U5

""LYMSo!G45 1024X" St.., 1U5
2117 16,38-4Xl Dyrwnic:35Ons s,"

(houu lTllfbdl
MMS262 210( ' OynJrTlIC 4n .00

PROM'S

1702A 20<8 fAMOS $5."
27161NTH , !K' EPROM SU S
TMS2515 tex- EPROM "995
(2716) ·RtqUim Slflgle +5V power supPly
TMS~ 'KXa EPROM IU5
210. " EPROM 10.OS
2716 T.I 16K" EPROM ,."

"RequiI'lS 3 voItIgn. - 5V, +511 , +12'1'
S203 ,... FAMOS lU5
6301·1(7611)102 " Trlstl lt &poiar 3."9
5331).1(7602) 256 Optn C BipoIJr 2."
02SZ' m. 0"" CoIodo< '"12S115 "" """" ""125123 '2X' T.,.." ,."
141515 S12 ffiOpln Col'IIctor ."74188 '" ffiOPlll Colledot ,."
7"$217 ' 02' "'" 2."

--fIIICftOI'ROClUORIWCUAU- - -
M-lIO UMfUlfIUII $1.S0
M-<DP1102 UwMlnull 7,50
" ·2650 UHrMInuIl 5.00

OUC""'1Ol'o '''1(_
115V AC ADAPTER •••• • •••.••• •• . .• . • . • .• .• •• 7.50
PADDEDCARRY I ~ G CASE .. • .. ..•• .•• •• •• • • . • .• 7.50
Xl 0 DCPROBEADAPTERIUp 10 10K) • • , • • •. . . • • 14.$5
4Olr.V DCPROBE . . .• • • • . •. . • • • . • • •. • . ••• . • ...• 35.00
10 Amp DCCvrr....1Shunt ••••.• . •• • .. • .• •.••• • •• 14.15

Digital Multimeter $74.95

s"

S50
.50
.50
.50
.50

."
'".."
2."."2."
2."
' .00
' .00
2."

'"2." ~

"U5

ELECTRONICS
Jameco

LX303 Portable LCD Digital Multimeter
·'1"--'h"". '''' Dot·l L_ "" c. .,ll. o.,p H · O' .. ::'OO Ho..oo.of_ . t4o'I....U.. lV booU..., 1- ....:.....:......:...:..:..:..:..:..:..:..::::..::..:...:....:.--1
• .....UI_l< 10'0 . PO'M.t., ..-:I 00" ' '-' "'lleal<O<O · 100...... DC' 5 __ " I.. ,tr ' 1'"~~acy
• I i ' ...... If'Id " :1_ . ft"ll'"d Cl~ c_..-d' . I100Il WU INd ..1.,..u_ ., "_,
_ClfIl::,..nOHI r:c <-' OI...v .. ,OIlrI'Y __•• · 0.' ... ·0 "". __ ,...11
_ ....... 1• ., . _ _ ;100oo... . _

=~Er;:.J~~..';;n· ~~; ::~.:.:. ~o'l:~ .~=.':'.:.:-x:n.=
r:c~._ ., '-' 0 , ,__"" ·,0" 0 .... '.
:~:-~ ' 1 1 ...- . ,1 . . .. I'OIltf ll , ,, _ '- '- _ ... ..,_ AC_.

LX303

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWAY ROAD, BELMONT. CA 94002

ADVERTISED PRICES GOOD THRU FEBRUARY

.
- I • I I: • 1 .' ~. Ci _ ..

- 0 • ( • , • It , 0 • I • & _

,-. II • 0 , " ~ : • I __
. 1 ' - I • t y '0 • _ -. - ~.

Th e JE610 62 -Key ASC II Encoded Keybo.rd
Kit can be interfaced intD most .ny com­
puter system. The JE610 Kit com.. com­
plet e with In ind ust ri. 1 gr.de key boa rd
switch llsem b ly (62 keys l. IC' s. sockets.
connectDr, electron ic components . nd •
double·sid ed pr inted wiring bo ard. The
key boa rd . ssembly requires +5V e 150mA
. nd -12V U lOrnA for Dper .tion .

HICKOK

M"""'"MM503H
MM504H
M"",,"
MM510ti
MM50115H
2SO<T
2511
252Z
2S2<
2525
252'
" 21

""25"
33<,
7.oIlSI5TO

62-Key ASCII Encoded Keyboard Kit

--- HIMIIOIIA IUH'OftT omcu---
80ICIA cPU $ 7.95
8212 I - IICI~ 3.25
821" PnMy I~CottroI 5.15
8216 8I~BusOrl¥lf 3.49
1224 CIot* Gtndorlt>n¥lr 3.15
8225 BusDrtvtr 3.41
am SY*nControllrJBusDmtr 415
8231 SyatImControIIr 5 15
1251 Prog. Cornm. l JO(lJSART) 7.15
1253 Prog. lnttmlnmer 14 15
1255 Prog. PIr1Wl. 111:1 (PfIf) 115
1257 Prot . DMAControl 1115
1259 Prog, lnIem.lpI:CorvoI 1115
- - - ....... S~RTDEYtCU---
MC68CIO hlPU S14 15
MCA02CP MPU W!Il Ooct Illd R"m 2" .15
MC6810AP1 121X8StIle R¥n 5 IS
MCU21 ~.lnter.AdIpt{WC682O) 7.49
MC6I2I Prloritf IlIlenupt~ 12.15
MCMJ(X.I 102& Bit ROW (MC6aA30-8) 1.01 5li5
MCA50 AsyncNOtIOlIS Cornm.~ 1.5li5
MC6a52 $yndlr'onousSetlll omAdapt. 1.15
MC6860 0-600bps 0lgItaIMODEM 12.15
MC6I62 20400 bpsModWtor 14.15
MC68IQA, (Md 3·SQtI BIts. TIlnS. (MCIT26) 2.25
- - MttftOPftOC(SIOR CRn--MJSCO.lAJtEOUS-
ZIO(1IOC) cPU $1495
Z8ClA(7IO·l ) CPU 115 .15
COPl802 CPU 11.95
2650 MPU 19.15
6502 CPU 11 95
8035 1·8It MPU wldoctt. RAM. l /O. nes 11.95
P&OI5 CPU 10.05
TMSWOOJI. 115-BrtMPU wlhWwm. multiply

---"':':':-:':·lHlfT REGImRS-----'-""­
Qull 2S 8Il; [)ynarrlk:
Dual 50 8rlDynamic
DvIl16BiIStatk:
Dull 100 BltStl tiC
DwI64 BItAecumLtlJlor
5001512 &1Dynamic
102" Dyrwnic:
Htx 32 N Stlbc
Dual 13281tStltlc
512 Stl tIC
102" Dynamic
DuIIlM BttStltiC
DUll 250SUtic
DvII240BIlStJtlc
OuadSOBilStltJc
RIo
4X4 R1gisttr fltCT~'1

- - - - -- IlAIIT".------

JE600 HEXADECIMAL
ENCODER KIT

MICROPROCESSOR COMPONENTS

fUTURES:

g__ . ::~.~: :':._ .""...m,a. ·

~ • _ 3 UstrDtft.nt kl)'s with O/\t bl.ng tN-
.. sUOltQ9tfIl'O'l

e Dtbounce arCllf pr~ lOr ln 1t. ..,.
,., e lEDrtldOLlt lo wrrfytnlrJtS

- ElS)'fllertI0llQ W1tI'lSIMl/Urd 16 1W\
1C connK1Or

e Onlv +5VOC requutd ~r oPttlbon,

FULL 8 BIT LATC!<ED OUTPUT-19 KEYBOARD
TI'II JE600Encodtr I(eybNrdplOVlOfs twoSeplillt neulltCtlTIIt
d19CsproducedfromUQl.Itnbll key MIntS 10 IIOW' d,rfd prog.
rl lTmlngl'Or8bCmlCfoproccssoror8tlltlnlmaryclIcu(s TIIlft
(3).d<t.!IOn.alkt)'IJltploYldt<lloruSlroperIlIO'lSW(l'Iontl'll'o'll"lg
ItNSUbleOlotpull'fl !IJbIt Tl'lt OllljllASl rt b ldl td Vld monrtOl'td
w(I'ILED rtldolAI Alsofl(:ludtd III ktYMiry"'Obi

JE600 $59 .95
He x.ld .cim.1 Keypad Dnly $14.95

PC·14 . .. . $ 4 .50
PC·16 • . . . $ 4 .75
PC·24 $ 10.0 0
PC-40 $ 16.0 0

ADAPTER BOARD
- Ad apts to JE200 ­
±5V , ±9V and ±12V

Monitor

Proto Clips

Log i c

JE747 " ..$29.95

* Four .630" ht . and two .3OC" ht.
commo n .nod. d isplays

* Uses MM5314 c lock ch ip
* Sw it ches for hours, m in u tes and hold f unctio ns
'*Hours eas ily vlewlble to JOfeet
.. SImu late d wa ln ut else
'*USVA C oper.tlon
.. 12or 24 h ou r oeere ncn
* Inclu des . '1components, cue and Wi ll t ran sform er
"Size: 5\4 x3¥e x l~

The Logic Moni­
tor .lI ows you to
ctMck logic level,
on , II 16 pins of
any OTL. HT L.
TT L , o r CM OS
d....ice. It has • typ­
iCi I input imJMdanee of
100 1< o hms .nd weighs.
mer. 3 oz. (85 grlms). It has
an inp ut volt. r.nge of 4V to 15V
.nd dr.WI. rnIIX. of 100 mA 0 10V

LM-1 $70.00

DC/ DC conve rter with +5V inp ut . Tori oda l hi·
speed switch ing XMF R. Short c ircuit pro tect io n.
PC boa rd con struction . Piggy·back to JE 200
board . Size: 3W ' x 2" x 9/ 16" H

JE205 $12.95

.".. Continuity Tester and Flashlight
Co nvenient versatile tool for quickl y
checking continuit y of dead circuits,
switches, appliances, cord s, fuses,
motors, control equipment, coils
and panel boards. Also te sts cir­
cu its for lew-resistance shorts and
he lps ident ify wires in multi-w ire
cable s. Dozens of oth er uses. Plus
t he added con venience of a hand y.
durable fla shlight. Uses two AA size
penlight batt eries (not fu rnished ).
Insulated clip prevents accid ent al
sho rt ing to case. Alligator clip has
48" lead with plug.

RT3 00 $7.95

5= CONTINENTALSPECIALTIES

• Bright .3 00 ht . ec mm. u t n­
od e di spl ay
.U~S MM531 4 clock chip
-Switches for ho u rs , minut es

and hold mod• •
• Hrs . eas ily vie wa b le to 20 ft .
-Simula t ed wal n u t cu e
.'1 5 VA C o p e ration

701 ·,2 o r 24 hr . op er a t ion

JE ° lnc l. .11 co mp o nen u . CalO &:
wa ll tr an sformer

-Size : 6 %" x 3 -1/S " x,"''
6-Digit Clock Kit $19.95
Regulated Power Supply

Uses LM309K . Heat sink ..~~~
prov ided . PC board con · ­
struc tion . Provides a solid .­
1 amp l;l 5 volts . Can supply up
to . 5V• • 9V and . 12V with
JE205 Adapt e r. Includ es compo·
nents. hardware and instructions.
Size: 3W' x 5" x 2"H

Jumbo 6-Digit Clock Kit

PB-6 : . .•.•. • $ 17.95
PB·l00 •. . ..•. . 19.95
PB·l0l .... • ... 22 .95
PB·l02 . •. . .. • • 26 .95
PB·103 . . . . • . . . 44 .95

1
~!!I!!!!!!!!!lJ PB·l04 55 .95PB·203 . . . • • . .. 99.95

PB·203A . • • . . • 155.00
PB·203A·Kit '" 131.00.....-------

~
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1355 SHOREWAY ROAD, BELMONT, CA 94002 

ADVERTISED PRICES GOOD THRU FEBRUARY 
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(l)
0

99

411.00
.11.00
. 11.00
3/1.00
5/1.00
"fl .00
"' 1.00
"11.00
"11.00
"11.00'
"11.00
5f1.00
.11.00
"" .00
411 .00
"11.00
5/1.00
511 .00
511.00
511 .00
511,00
311 .00

24.95
19.95
7.SO

19.95
6.95

S14 .~
14.95
U .

14.95
7.95
7."
'.25

TYPE VOlTS W 1'ftlC(
1N4002 1OO PIV1 AMP 1211 .00
lH4CX!3 2QOPrV 1AMP 12/1.00
1N-«104 "OO PN 1At.lP 1211 .00
lH4CX!5 600PlY1 AM P 10/1.00
1H4Q06 300PIV1 At.lP 10/1.00
1N4oo1 1000PlV1 At.lP 1011 .00
lH3600 50 200m 611 .00
1H41411 75 10m 1511.00
IN.l5-.( 35 1llm 12/1.00
IN.o1 1J3 5 1 h I' 21
l N413.( 5.6 1w 28
lH4135 6 2 1w 21
IN..m 6.11 lw 23
1"""738 11.2 1w 28
1H41"2 12 1w 28
1N41..... 15 1. 21
1N1113 50 PlV35 AMP 1.60
1N11&4 100PIV35 AMP 1.70
lHl1!5 150PIV35AMP 1.10
1N1186 2OOPlV35AMP 1.80
1Nl181 4OOPlV35AMP 300

I'1IICE
"11.00
"11.00
"11.00
. '1.00
. /1,00
" /1.00
. /1.00
"/1,00
"11.00

"21

"21
21

"6/1.00
611.00
511 00

1211 .00

leM CHIPS
CMOS Prtdsion TImer
CMOS LEO Stopw,tchlTimer
Osclbtor Controller
Seven Decade Coonter
ClockGenerator

TELEPHONEJI(EYBOARO CHIPS
Pu$h Button Tel. ph on e Dlall.r
Repertory Dialler
CMOS Clock G.nerato r
Key board Enc:od er mkey'jKey board En c:od .r 16 key $
Key board Enc:ode r 16 key$
Key board a ncc cer k.ys

NMOS READ ONLY MEMORIES
128 X9 X7 ASCII Shifted wi1lt Greek 13.SO
128X9 X7 Malt! 51'111bo1 & Plcturn 13.SO
128 X9 XI A1phl ControiCl1.1r.Geo 13.SO

TVGAME CHIP AND CRYSTAL

~.;~~~~.O~ ~HZ Crys~: ~~ & C::;~~c 7 5 se
XR2D5 $8.40 EXAR XR2242CP 1.SOXR21D 4.4D XR2264 4.25
XR215 4.4D XR2556 3.20
XR320 1.55 XR2567 2.19
XR-l555 1.SO JE2206K8 19.95 XR34D3 1.25
XR555 .39 XR1BOO 3.20 XR4136 1.25
XR556 .99 XR22Ol5 4.4D XR415' 3.95
XR567CP .99 XR22D7 3.85 XR4194 4.95
XR567CT 1.25 XR22Ol5 5.20 XR4202 3.60
XR131DP 1.95 XR2209 1.75 XR4212 2.05
XRl 468CN 3.85 XR2211 5.lS XR4554 .75
XRl483 1.95 XR2212 4.35 XR4739 1.15
XRl489 1.95 XR224D 3.45 XR4741 1.47

AY-5-9 100
A Y+92QO
A Y-5-9500
A Y+2J16
HDOl65
7"cm
74C923

I.lCI.l6571
MCM6574
MCM6575

SCR AND FW BRIDGE RECTIFIERS
C36D 15A(j ' 4«N SCR(2Nl&49j S1.tS
CJ6M 35Af!; fIXN SCR u s
2N2323 1.M {J YXN SCR .50
MOA l*l·1 12A~ YN FWBRIDGE REC. 1.915
MeAteo-3 12A4{: 2«N FW BRIDGE REt. 1.915

LITRONIX ISO·UT 1
PhotoTransistor Opto-lsolator

'Same IS MGT 2 or AN25)

491/ each

ICM7D45
ICMn 05
ICM7207
ICM7208
ICM72D9

~. • zzz

S' 0+0 0_ CHCf Cf

TIME X TlOOl
LIQUID CRYlTAl DISPUT

ClASS U
FIELD EFFECT

... DI GI T _ .e-' CHARACT E RS
TH R EE EN UN C IA TO RS
2.00" X 1.20 " PAC K A GE
IN CLU DE S CON NE CT O R

T1001·TflnsmiuiYt $7.95
n001A·R.f1tetin 8.25

8K
Bytesaver II

Memo ry Cl J)Kit y: 8K byt .s
M. mory Type: 2708 PROM or equ i.... lent
Me mo ry A<:cfl.STime : 460 na noseconds
W. it St.t.,.t 2MH.r:: non e require d
W.lt Stu.s at 4MH.r:: on e pe r machi ne cycl e
Bus: S·1OO
PO W« Rllquir . ments: +8 V 0 O.8A

+18V@ O.4 A
- 18V . O.2A

Ope r. t ing En viron me nt : Q.SS·C.

51$1
41$1
41$1
41$1

51$1
41$1
41$1
41$1

51$1
41$1
41$1

J PHONE

ameco ORDERS
WELCOME

(415) 592-8097

MA IL ORDER ELECTR ONICS - WORLDWIDE
1355 SHOREWA Y ROAD. BELMONT. CA 94002

ADVERTISED PRICES GOOD THRU FEBRUARY

ASST . 1

ASST . 3

ASST. 6

ASST. 5

ASST . 2

ASS T. 4

Cromemca'. 8K BYTESAVER . card provides
a built-in programmer for the popular 2708
PROMand hasthecapacityfor. full8Kbytes of
PROM memory stor.ge. The BYTESAVEAell
also offm a numbrr of newfeature. including
convenient switch selection of board addn"
and Cromemeo's powerful memory bank
selection. The BYTESAVER . II is assembled
Ind "Slod Il.lod. 18KBS·W)for 8245.

DISPLAY LEOS
TYPE 1'OWl7Y .7 'I'''' TYPE I'OWl7Y HT ""CE.."" CommonAnode·rld 27' '" """ 730 Comrnotl Anodt-rtcl j; 1 .5!0 .99

""" 5 x l00t Matrtx·rtd .300 ." MAN6140 Common e.thodI ·...-O.O. .5!0 99

""13 Common Cllhodt-rtd .125 25 MAN 6750 Common Cathode-rtd ~ 1 .5!0 .99""'. Comrnotl CMhO<le·rtd .131 '" MAN 6160 Common Anode·rtd 5!0 .99

"'" 20
Common Anodt-grtln .3JJll 125 MAN67110 Common Calhodl·rld .5!0 99

""" 7Y
CommonAnodI-ytrow 3JJll .99 OL701 Common AnodI-rtd j; 1 .3JJll ."""" n Common Anode·rId 3JJll .J5 Ol7t>4 Convnon ClthO<le-rtd .3JJll 99

""''' CommonClthodt-red 300 1.25 01207 Common AtIodt-rId 3JJll 99
""' <I CorMIOn ArIO<Ie-ytlow 3JJll .. Olnl Common ClthodI·red .500 1.49

""''' Common CIthocSt·yellow 3JJll .99 DL1.1 C«nmonAnode-ttd 5llO 1.25
"'" 3'20 Common Anodl~ .300 .. OL7"" Common Anode·rId j; 1 .130 1.49

""" 3IJO
Common Anode'OfVIQI~ 1 .300 .99 OL741 Common Anodl-rl.::l .5llO Ug

""" '" Common CIlhOlle-orIlllIl .3JJll .ss OL7"9 Common ClthOdl·rt<I :t 1 130 1.4,
MAN..610 Common AnocIe-oranoe .300 .99 DL1SO Common CIthodt·rtd 5llO 1.",""' .... Common CItttodt-onnge .•00 .99 'LJ38 Common Caltlode·rtd .110 35
1AAH-471 0 Common Anode-red .' 00 .99 FH01n Contmon Cathode .' 50 .51
1olAH ..730 Common Anode"td :t 1 .' 00 .99 FH0358 Common CIttIodtj; 1 .357 .99
hW/ "HO Common Cathodl-red .•00 .99 FN0359 Common Cathode .351 .75
MAH..a10 Common AnodI·yeIlow '00 .99 FN0503 Common Caltlodl{FN05(0) .500 99
""' ...o Corn/TlOl'tCilhOdl-yellow .•00 .99 FH0501 C«nmonModI tFN0510j .500 ..
MAN6610 Common Anode·oranoe-D,O. ... 99 5082-n30 Common Anode·rId 300 ""'" .,,, Common AnoclI'OfIIlgl j; 1 .... 99 HOSP·J.4O(l Common Anode-rtd .aoo 150""' .... CommonCIfIocII-orange·O0 ... 99 HOSP·34Q3 Common e.thodI rtd .aoo 150
""' .... Common CMhoclt -OtaJ'IOI .to 1 ... 99 5082·7300 .. x 7 sgl. o.ort-RHOP .5llO liltS""' .... Common AnodI-onngI ... 99 5082·7302 .. x 7 SOl. O.grt·LHOP .5llO TO"""' .... Common ClItlOOl-« UlQI ... 99 5082-7J04 Dwmnot ctIlflCttr (:t1) 5llO 1500
w.H 6110 Common Anode-red-O.D .5!0 99 5082-1340 .. x7 SgI. OlgrI·HIxIdIomal .5llO 22.50

.............
8KBS-W ... ..$245.00

DISCRETE LEOS~
.2I1O"dla.

XC55I;R ltd 51$1 .1n · 411•
XC556G g_ 41$1 XC209R rod
XC55I;Y yellow 41$1 XC209G grotn
XC556C tlN r 41$1 XC209Y yellow

XC22R .z: dll . 51$1 .iss- dll .

XC22G green 41$1 ~= ~~een
xem .1ro."::l. 41$1 m~~ rr:rw
MV1 0B rod 41$1 110"dl
MVSO .OI~' dll. 61$1 XC111R · rod I .

INFRA·RED LED ~gm~ =
lWx1WX1J1 6'I~t XC111C clear

51$1

010681 .50 R DRS "3004
1ilPSA05 .30 2N3055 39 2N3905
MPSA06 511.00 MJE3055 1.00 !N3906
TlS'1 6(1.00 2N3392 511.00 ?H04013
Tl598 611,00 2H3395 5fUlO 2H-t1 23
4G40!l 1.15 PN3561 3/1.00 PHo42"9
..G410 1.75 PH3563 .11.00 PHo4250
"0613 1.15 PH356' "11.00 2H+400
2H913 . ,100 MPS3&33A 511 ,00 2Hoi401
2H22 lllA 211.00 MPS3102 511 .00 2tU402
2H2221A . '100 21013104 511 .00 2H.(..(QJ
2N2222A 511,00 MPS37()4 5 ~ .OO 2N«09
PH2222P1.utic moo 2H3105 511 .00 2N5Oll5
21C2369A "11.00 MPSJ7t)5 511 ,00 2H5OfIl
MPS236' 5/1,00 2H3106 511 00 2HSQS8
2N24114 "11.00 MPS3106 511 .00 2HS089
2H29OG 4(1,00 M1nl 511.00 2H5129

~;E= s~ n i~ W::~l~~~V~~~~s ~== $1:: :: :~ ~= PastiC E:: ~1m: ~:: ::JE
16p.nWW' .•3 42 "1 .. _ 28ptn 'NW 1.-40 1.25 1.10 MJ£2955 1.25 2H3m 2.25 2H5210
181Jlti WW' 15 61 62 36pin WW 1.9 1.45 1.30 2H3053 211.00 2N3S23 1.00 2N5449
20Plfl WW' ..15 .79 .72 40pinWW 1.75 1.55 1.40 2H 5 00 N 1

CIRCLE 19 ON FREE INFORMATION CARD

1/4 WATT RESISTOR ASSORTMENTS - 5%CAPACI!Oll ~~=~ CORN~
10 0t1''! 12 0Hl,l 1!1 Qtfl,4 13 (lHl,l 11 OHl,l 10 pi 05 .eM .03 . 00 1~ ~ l%:P .035

5u ?1 OtlM )3 0HM 39 0ttM .eTOk'" 56OHl,l 50PCS $1.75 ~:~ .:.~ .~ :rF :~ :~ ::

5 II 1 ~ 6:~ l~ :~ ;~ ~~~ ~~ 6~~ ~~ 6;~ 50 PeS 1.75 ~~ = :~:E.~ :~~ :~ :: :~
4 ro QH~1 ~OH I,l 68OOH~l 8Xl OHI.l II\. ..10 Dl 1DGVQLTMYlARAU1CAPAClTDRS .12 .011 .075

5 II 1.71\. 1 .~': 1.8'" 'l.'11\. V I\. 50 PeS 1.75 .001mf .12 .10 07 022ml .13 .11

5 II 3. 31\. 3; : -4; 71 ~ ~ .6 " 6 . 8 ~ Eft -. 1.75 ::~mf :g : ~ ~ . ~~ .~~ml . ~~ :i~
a.'ll( 1!IIi 180; _ ..-_ 01ml .12 .10 01 22mf .33 27
'I'}.: m.. n l\. 39'. U i'\ +llt% DlPPIDTAIlTALUMS ISDUDI CAPACfTORS

511 ~ 630.. 821\. l OOt: 1'10( 50PeS 1.75 ' l ~~ :~ ·~:H ~.~~ :~ :11

5U ~: ~: = ~ :: &O PeS 1.75 = .g .g . ~ ! l::~~ :~ ~
..1135V .21.23 .11 UI25V .49 .• 5

ASS T. 7 5 II 2':~ ;:~~ ~:;: ~ .~: ~'i~ 50 PeS 1.75 1~ .: . ~~ .g ~~ :~ ~
ASST. 8R Includes Resistor Assortments1-7(350 PeS.) .S9.95 ea. ....~~:i"'''"''....!l£CT1IOlmc =::::

$10 .00 Min . Ord er - U.S . Fu nd s Onl y Sf*: Sh Hts - 25~ 1"~~ : ~::U : ~ ~ .:~~ : ~: : ~ :
Calif . Rtsiden t s Add 6" SalesTax 1980Cat alog AYli lable- Sand414.t.mp 3 3JWi .1" .12 011 1.0t16Y .15 .13
Postage-Add 5"plus$1Insur . nce (if d.sir~) HI25V .15.13 .10 1.OI25V .16 .1•

1QI25V .15 .13 .10 1.0/5OV _15 .14
10/5OV .16 .1" .12 U I1IV .15.13
22!2SV .11 .15 .12 U/2SV .15.13
22JY:N .2".20 .18 O/YN .11 .1"
U !25V .19.11 .15 10116V .1• •12
-41I5I1J .25 21 .11 10125V .15.13
l00/25V 2" .20 .1a 10f5llY .15 .1"
lOO1SOV 35 .30 211 .1f5/:N .2. 21
22Ot25V .32 .23 .25 100f16Y .19 .15
Z2Ot5OV ."5 ...1 .38 100/2SV .2" .20
..10mv .33.211 21 1001S0V .35.30
1000116V .55 50 ."5 22O/16V .23 .11
22OOI16V .70 62 55 "70rnN 31 .28

- 7400 TTl
SN1470N ..29
SN74nH .29

..7_ ." SH1473N .ss SH741~

~7"" ." SH1474N .as SN741S1N
7_ .11 SN747SJil ... ~141a2N

"7_ .11 SHl416H .ss SH741&3H
SH7404H . 11 SHT.c7iN ' .00 SH7-4'64H
"7""" .20 ..".... .50 SH7.165H..,,'"" .29 $N7482N 99 SH141MH
SN7407H .29 $Nl<C33H .59 SNl-41liTN
" 7""" 20 SH1485H .79 SN74110H
"7_ .20 ..t.... .as SH74 lnH
SN141llH ." SH7489H 1.75 SH74173N
SH7411N .25 SN14g()H ." SH74114H
$H7412N .25 SH7491N .59 SN1411SN
SH7413H ." SH7482H .43 SN14176H
SN7414H .20 SH1493H .43 SH74177H
SN7416H .25 SH74i4N .ss SH704119N
SH141TN .25 SH74asH " SH7418(W
SH7420N .20 SH74MN " SH141'lH
SN7·4211~ .29 SHT"91H 3.00 SH74112H
SH7422H .39 SH14100N ... SJil141Wf
SH1423H .25 SH74107H .35 SH74,ISH
"742511 .29 SHT.'. .59 SN74186H
SH7425N .29 SH74116H 1." SH741SIH
SH7.27M .25 SH74 t21H .35 SH74190H
"7"" .39 SN74122N .39 SHWglH
..7_ .20 SH14123H .. SN141rnH
SN7<432t11 .25 SH14125H ... SH741t3H
SH7<437N .25 SN7412'6H ." SH141!HH
"7"'" .25 SH14132H .75 SH741i5H
SH709H .25 SH14136H .75 SH741l16N
SN7_ .20 SH14141H .79 SH74197H
SN7441 H .. SH74142H z.ss Slm lMH
SH7442H ." SN74143N z.ss SH14199H
SH744JN .75 SH74' ....N ,." SH74S200
SHl444N .75 SH704 ,45N .70 SH7"~l H

SH7""5N .75 SH74147H 1." SHH219H
SN74-46N .51 SH14148N 1.29 SH742a3H
SH74-47H .59 SN74150H .. 5"17"28-4"1
SH7443H .70 SH74 151H 59 SH7"285H
SH7..5OH .20 SH7"152N .59 SH7065H
SN7"51H .20 SH7"1S3N .59 5H7"366N
SH7"53H .20 5N7"'5-4H 99 SH7"3S7H
SN7"s4H .20 SH7"155H .79 SH1..368N
SH1"58A .25 SHl..156N .70 5N1..39OH

.SH1..6ON .20 SH1"157H .ss SH7"393H

CIl4llOIl .23 C/MOS COOI20 35
CO"OOI .23 COo4011 23
Cll<l102 .23 """. .. C04' n ..
C""'" 1.19 C04ll2O "' COOl" 13'CO"",, .25 CO<03O ." C",",l 23

""'" ... C04035 99 C""'" 23
(;04010 .., C04'" 1.19 C04OO3 "COOI11 23 C04O<l 1.25 CD" " 2.019
C[).4()12 .25 CO"0<l2 .99 MC14409 ""C[).oI013 .30 CD4 0<l3 .. MC1....10 ""C[).oI014 1 30 C04'" .. MC1....m 1U5
(;D.4015 1.19 C040<l6 1.70 UC1.....19 ."(;0.(011 ... ""'" ' .50 MC1 «33 TO "
C04Q11 1.19 C04'" 1.35 MC14~ . /5
C04018 .99 ""'" ... MC14507 "CO"01l ... coese ... MC1..S62 14,50
CD"20 1.19 CO"051 1.19 MC1"533 350
C[MOll 1.39 C1l<053 1.19 C04"" 3 "CD'''' 1.19 coess '" C().4510 13'CO.oI023 .23 C04'" 9.95 CD451 1 '"C[).oI024 .70 CO<06ll U~ CD.oI515 z.ss

""'" .23 CO<'" 70 rot518 129
C04026 2.25 ""'056 30 ""520 1.20
"""7 .. C04Il6' " C04506 2.25

7<000 .30 74COO 7"Cl83 2.'"
"CO2 39 7.o1C1M 2.'"
"CO< .30 ,,'" 2.• ' 7"C173 ,..
7<0'" ... "COO 1." 1.CI92 2.• '
7.C10 .30 ,,'" ", 7"Cl93 2.'"
7.C14 1." """ 1." 7<4C1tS 2.'"
7<C20 .30 7.o1Cl07 1.25 7"C922 7."
7<0" 30 14C151 ' .00 7"C923 .25
7"C42 1." 7¢15-4 3.00 "CO2' ."7"'" 2.• ' 74C157 2.15 1"C92S .."7<073 .. 1"Cl60 2,.9 """ '50

" .. 74C151 2."9 """7 150
7aMG 1.75 LINEAR LM110frC .70

LMll161' .99 LM111N ."l""'" .so LIoU4OK-la 135 LMn JHIH .35
LM301CHIH .35 LM3.oIOIl: ·2" 1.35 LM133N 100
l M302H ./5 LMJ.4OT-5 1.25 Lftl13gH 1.19
lM304H 1.00 LM140T·6 1.25 LM7"lCNiH 35
lM"," ... LMJ.4OT-1I 1.25 LM7. 1·1..N 30
LM307CNiH .35 LM340T·12 1.25 LM1.1HIH .70
LM3OSCH1H 1.00 l.MJ.WT·15 1.25 LM1. SH/H "l M3O!lH 1.10 LM3.oI0T-18 1.25 LM1310N 1"
l"""" 1.25 LMJ.4OT-2. 1.25 LM145aCNlH .5O
LM310CH 1.15 LJ.ll5SN 1.00 MC148IIH 1."
lM311NIH .00 LW3~ ' 1." MCl4119N 1."
LM312H 1." LW373H 325 LM1"96H "LM317K .50 L10nN ' .00 U115S6V 1.15
LM318CN1H 1.50 l"- 1.25 WC11"lSCP 3.00
LM31. 1.30 lM3SOCH .99 OO111N ",LMJ2U(·5 1.35 LM38IN 1.19 LM2901N '"LM32Ol(·52 1.35 lM3a2' 1.79 ,""". 150
LMJ2OIC-12 1.35 NE501H .00 LM3065H H9
LMJ2'Ol(·15 1.35 HU1DA .00 LMJ9OOH()401) 5'
LM32t*-13 1.35 ....,.. ." LM39Il5H '"lMJ2OI(-2" 1.35 N(5J1H/V 3." U.,"'" 1.25
LM320H 125 hES36T .00 Mcm&V .59
lM32OT·52 1.25 .,..... ' .00 ..... ."LM32OT-8 1.25 NES44H .." LM75-45ON ...
LM32QT·12 1.25 '£55ON 1.30 15-451CH ."LM32OT-15 125 '£555V .30 75.o152CH ."LM32OT-1a 1.25 .,..... 99 7"""" .39
LM32OT·2" 1.25 .,- ' 00 1S45.o1CH "LM323K·5 ,." NES628 '00 75-4'1CH .70
LM32..H '" HE5MHM 1.25 15-492tH ..
l""," .99 '£566CH 1.15 7",," ..
LMlo4{)j(·5 1.35 NE567V1H 99 IM04CN "u.,."'~ 1.35 HE570N .." AC41 36 125
LM34QC-a 1.35 LMI03CHIH " AC4151 '"LMJ4Ol(·12 1.35 UI ,.,.", 29 RC41H ."LMJ.4OK-15 1.35 RC41" .... 9

"LSllO .20 74LSDDTTL 14LS13!
74lS01 .29 l"LSl39 ""lS<l2 .29 1. l.S41 .. 7"LS151 ..
"LS03 29 1"LS51 .20 7"LS155 ..
74lS04 .,. 74lS54 .29 7. LS151 ...
" lSD5 35 l "LS55 20 1.LS115O 1.15
741.... 29 7""73 " 1"LS151 1.15
74lSO'l ,. 74lS1. " m.51&2 125
14lS10 29 1"LS15 .59 14LS163 1.15
14LS1 1 .75 1..(LS16 " 7. LSIM 125
7.LS13 .5O 7"LS7I ." 1"LS115 ."14lS14 125 "LSIJ ... HLS1" 2.'
7"LS15 35 7"L.S85 125 1.LS1tQ 1.15
"lS2O .20 " lSIO ." l"LSltl 1.15
7"lS21 35 14LStQ .59 1"LS192 1.15
7"LS22 ,. 7""02 .75 7.LS11] 1.15
7.LS2e .35 1"LS93 .IS 7"LS1H 1.15
1"lS21 35 7"LS95 .99 1"LSliS 1.15
7"LS28 35 74LS915 1.15 7. LS2S3 ""lSJO .20 7"LS101 ." 1"LS2S1 "74lS32 .35 1"LS109 ." 1..lS253 1.15
7"LS31 ." 14LS112 ." l "LS260 ""lS4O .35 7"LS123 1.25 14lS211l .75
74lS42 " 1"LS125 .. 7.LS367 .75

7.LS132 .99 74LSJ1S .75
1.LS138 ." 14LiIi61n .

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


SEND FOR FREE CATALOG 

THIS MONTH'S SPECIALS 

COMPUTER GRADES 

FACTORY FRESH 

330.000 uf ft 5 VDC 

150.000 uf ß 6 VDC 

63.000 uf C 7 VDC 

7 000 uf 4 6 VDC 

'2°' 
:1 75 

1,00 

S 35 

ACN NS, 

1st COOLOOLING FANS 

used but Iully tested 
4 -5/8 x 4 -5/8 x 1'2" Cif No 1161 

NOTION IISCUIT FAN 

The only air moving 
device that fits inside a 

1N." rack panel mounted 
instrument High perfor- 
mance and low noise 
level cat h ISIS 

161N$: Add Postage 
111111 MIII: 51000 
Mastercharge and Visa accepted 

P.O. Box 2381R 
Woburn, MA 01888 
TEK -EL Car/. 

NEW RETAIL STORE 
27 GILL ST WOBURN MA 01801 

Store 6 Warehouse open 9.5 Set 9 1 

lei 617- 935 -7328 

CIRCLE 36 ON FREE INFORMATION CARD 

STEREO GRAPHIC EQUALIZER L PREAMP 
Octave Band 50 hz to 12.800 18 CTS Slide controls 

MIS 
Assembled IS tested $109.15 
No additional components necessary 
for 12 VDC operation 

American made 
* Glass epoxy Double Sided p.t.h circuit board 
ALLEN BRADLEY Type M conductive 

plastic volume Control 
Adtustable Input sensitivity .3V IOW RMS 
(Bourns MFT Dual trimmer) 
BIFET II Op amps low noose, 13VIuS (TL074) 
Bourns 2% Resistor networks 
1% Metal film resistors 

InsIrument-type mm toggle switch 
IOn otf-22 db mute) 
2 socurate clipping lights one on preamp stage, 
one on E0 stage 
All 3 LED's are HI- brightness types 
I8mcd at 20mA DIFFUSED) 
*Wiring 6 mtg into Included 

80 WATT STEREO POWER AMPLIFIER 
Assembled b tested circuit board 
American made $67.891Class B $61.90) 
Ready to mount to heat sinks. Requires 27V 
Split supply. 125W 

*Mich 8 ohm ClassAB 08` THDat20khz. 
full power( 2% Class B) 

Slew Rate 33V /uS. low TIM VI limiting 
POWER SUPPLY KIT FOR ABOVE 
Includes 125W xtmr. filter caps. 
rect. scherno 533.00 
Transformer only $27.00 Scherno $1.00 
NE541 $0V Audio Power Driver $3.60 
TIP 31A npn, TIP 12A pnp 60V comps drivers $.51 
TIP 35A npn 25A 60v output $1.65 
TIP 36A pnp comp) to above $1.73 
VARO 331X 100V 3A FAST RECOVERY fact 5.53 
MR 7516A 50V rect $.63 
4700uF /3SV filter $1.50 
The brightest LED, Stanley SBR 5531 
8mcd +20mA doff $.S5 
ALLEN BRADLEY type M Cond plastic dual 
Aud taper 100K. 1 cm Cube 
3mm (1/8 ") shaft w/mtg hdw $3.75 
ALL PARTS PRIME. NO SURPLUS 
MANY OTHER PARTS AVAILABLE SEND $1.00 FOR 
FLYER (WE INCL WITH ORDER) 
S10.00MIN ORDER 
ONE DAY SHPMT 24 HOUR ORDER 
LINE 577.4256 VISA/NI C OB ELECTRONICS 
2131 STONE MODESTO. CA 95351 

CIRCLE 45 ON FREE INFORMATION CARD 

om u ProT' 
continues to deliver. 

NEW YEAR SPECIAL: 
16K DYNAMIC RAMs - 8/S64!! 

:50 r 14 Mrul 16x ornln, RAMS í +81n1 nrr,. 
-1510 -1 as 111 fah /00* few PET Issek Nag r: L. 

nr 700 w1 Iller m*resOnl b 10.5 -C 2410' Nor) 
pans at INN OM small R. 

rcnlAe. 
nCS-:.: 
1,1644 Cr.MrrA ...SC.. WV, ,."'S ros :.: r .. r,, 
rn,.d. N II N I/vm MIMI Mir 

Sx Eswrar IA 
11K ECM/MO IV 

IM( Eswrr 111A-16 

21x Novas vaA-24 
IM Eamar I}-IS 
371( EomMr.N 11.32 
321( Ea.air x 
32a E4wrM XI 
16K Earns VISAIS 
2111 EaaU.N L9A-24 
17x Emmaus DIA-S2 
16x Eaaarar XIV 
IMf Ears. 111-16 

321 Earaa MR 

.. 
stro 
S 100 

S-100 
s 100 

O0Cr0 
09 Grp 

S 100 

S60/BLC 
S 100 (1I 

S 100 111 

S-10011 r 

S100' 

6141 
S2M 
S.y9 
5419 
5319 
5559 
S549 

A/ 
$3N 
$469 
5579 
1299 
5329 
5599 

$11'1 

i]a1 

5349 
$499 
$379 
5639 
$669 

S419 

$539 

S699 

5359 
S395 

57n 

ùn 
San 
M39 
Slos 

57a9 
S1p50 
5519 
S649 
SUS 
5.59 
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GODBOUT ELECTRONICS 

Sfdg. 725. Oakland Airport. CA 94614 

CIRCLE 40 ON FREE INFORMATION CARD 
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IULLEI LLEC1IC s TX1504_0 
S$ OI Sealailal[F ula í 110 $16.95 

.n.sl0l . o-. 
co.... W p 

. I,' 9.,-_N De .o`. , '. : Genet_ o » r,,. a 

XAN SUPER DIGITS 
JUMBO LEO 

SEGMENT 
RED 14,_____-, 

NEW. 99 I 

6640 COMMON ANODE 
6920 COMMON CATHODE 

Now A fU/1R rIADOUT AT A suer UY1 TI... . r.r.r/ eA 
wine LEO r.a30u1. a saowes o r1«n w.0.0 0, OM.. Caro D.. .c a,s maid 1a lour, led., b nury n,..uDOh . ,ann00' 
a!lerY. COMMON MOO! OR COWNON CATIIODI 

IaI GQq 

^( ' 

AA E /s 

Twee 
I1 E1VN 

11111711 
AY3 -6910 PROGRAMMABLE SOUND GENERATOR 

The AY3-89I0 Is a 40 pin LSI chip with three oscillators i hr. 
amplitude controls. programmable noise generator ' 

mixers. an envelope generator. and three D/A converte 
are controlled by 8 BIT WORDS No external pots or 
required This Chip hooked to an 8 bit microprocessor t- 
Buss (8080. 280. 6800 etc ) can be software contro :le 
prOduC almost any sound it will play three note Chords. ma... 
bangs. *timbers. sirens. gunshots. explosions. Meets. whines 
Of grunts In addition. it has provisions to Control its ow, 
memory chips with two IO ports The chip requires SV (.: 

7Srn. and a standard TTL clock oscillator A truly ncredlbl. Y ' 

CI 

$14.95 WiBasrc Spec Sheet (4 pages) 
60 page manual with S -100 interface instructions and 

examples. $3.00 extra several programming D 
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POTENTIOMETER ASSORTMENT 
ANN o now a^a.,o..^13I wsn..0 pos r a.ws ,v. So..w&a 
MOM .n srnu 

'0qM . l..T 
.. 

1/2W RESISTOR ASSORTMENT 
A Gamma el A%w,d '0%...w w So ^' .. :PC 4000..cw AA 
nw. kill sual,y 

1Á.N1 200 p.... .. 2 00 

4 on o- Mote, Mote, ell 1,41 
ow ~re. The a Fos a 1 

...Ayr a a0 T. 
w Ma ac. M 1 rAan.r 11117 OM NOWAY, NM, . ~It w Nw law ',a m M 11.e.ry 1w01 .Aa1 On Dow 10111* awe 

w mow.a..e *roar, ...I...V*1w/ SUDS SWITCH ASSORTMENT 1'o''' tire,' role,e. Tn V oil ILy4 .0 'oL w...- po AS Mar'WWY nawba,ds 110, T.,aveaand 
vwn rwae $PICIAL - 2 c- S X ,.r.^n 

aw,...w 
Norms, Anow.w 1, Wow Avulse) 

MITT CHIP K .ICLuO/D. EXTRA coves $2.N EACH 

all' LESS SPEAKEP A aATE AY 
PANTS 

Imo r1VmuMEa 1l 
ID HO 116 N lW CII 111 

1/111 lit NOV to sea HP VI 11 

40 IA CIG/Ytla 61.11 i l6 
MaaaUS Ner11i 410 ,,,,,, 4tß 
lala'11 et ISNp M 
1a7M 211 amaexe fH[1 1u 
1es71lMl Lai a S11p EM 
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NON PM k MO 
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WOW 1e416,6M *TN 
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-...nana. .a.e ..rslr 
LIDS 

MINIMS 4/N 
JUMMS IN 
WWII RS e.", II 
115015 a1 mouse Is 

7 1NA9T AUDIO AM KIT 

"nu 1,x111 "I c IN 
coarseO t$ III M L Y . 3' PC 

Mine maim, was se i2 ,,c 
OW EMUt rMJICl/SI mu 
.. (MIN OM LIP IllS 1W3. 

IMMsWAITS DIIIPINSU SW 
Si 01 MUM lit 

From T I T1190 SAR/DOT DRIVER IC. Drives 10 

LED's with adiustable analog steps Undo are 
castadabie up to 10 (100 steps) Of LEDs directly 

y 
Great tor voltage. a,E.«,L or audio displays. Similar in ' '' es to LM3914 with specs and -L .. notes 

2 95 
014 ii 

1 

NPN HIGH VOLTAGE 2.00 
VCEO 450 VDC IC - 3A (SA Peak) 

FOR TV HORIZONTAL SECTIONS HIGH 
VOLTAGE REGULATORS \s REPLACES 2N5076. 2145077. 2N58311 2045665 
(WY94. BU125. 2SC2121. 2045840. 2501046 HOUSE 
2144468 TIP5-56 AND MANY OTH =RS 

:I6.ß 

DIGIT AInOIVAN CLOCK 

..u c....Cnw,.,o owr sr MYM 
u.« 11.0aDnd. .I` .... ,au 
mrT...iDK0D. r ", 

NEW ITEMS 
LM3046 ICA3046) Transistor Array .... .. .75 
RCA 40430 400V 6A TRIAC TO-66 7S 

CA3086 RCA Transistor Array SO 

MC1438R Power Op Amp /Drrvee SO 

1N4148 Prime. Full Lead 1001.50 
L143302 Quad Comparator 89 

2501849 High fr NPN TO-92 6 1.00 9 eq 
MPS A20 NPN GEN PUR $1.00 

- 

I 

NOLOD s 

SEND CHECK M O OR CHARGE CARD N. 
PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY 
(214) 278 -3553 

ADD 5% FOR SHIPPING 
TX RES ADD 5% STATE SALES TAX 
FOREIGN ORDERS ADO 10% (EXCEPT CANADA) 

120% AIRMAIL) U S FUNDS ONLY 
cwlw4iw is .e/ «ede 

ULTRASONIC RSI AV KIT 
.es*, NM er.t toll a PIN 
IilC'W In vll Jr n r1 ,i WY, 
mwuI1IIfr u. Pint 

$21.50 

esc
S239
$429
S439
S605
n/ a
n/a
S789
S1050
S519
S649
S849
S459
n/a
n/a

l/" .. ! ~

SI49 S179
S289 S339
S299 $349
S41 9 S499
S319 S379
S559 S539
S549 S569
nfa n/a
S349 $419
$469 S539
S579 S699
S299 S359
S329 S395
S599 S729

.....-
S-HIO
5-100
5-100
S·IOO
DigGrp
D,g Grp
S-IOO
SBC/BLC
5-100 (I)
5, 100 (I)
S-IOO (I)
~' 100 (2)
H8131
H813)

.....
81< Econoram" lIA

16K EconoramIV
16K Econoram VIIA·16
24KEconoram VlIA·24
16K EconoramIX-16
321< Econoram IX·32
32KEconoram X
32K Econoram XI
16K Econoram XIIJA-16
24KEconoram XlI1A-24
32K Econoram XJlIA-32
16K Econoram XIV
16K Eccncram XV-16
32KEconoram XV-32

TU MS CII rtS oIClI \.Ix AlIll« ~ 'lt Tor SII 'lIOI"~ fxtUi rf r.,tlCtll YISA- JI,IJsttf·
tl\,l'~f - u n our 2J ll;loUr OIlier CH o .I IJ 1515U ·OU 6 COOOK''''III Sl1ttl.clCrtU ter
UPSl'I'lttSgoodlll'CIl;lll»oer~lllol'l\,l;U,"e

MEMORY!
CtlOOse Irom unkil (sockets. bypass caps pre·soldered In plaCe).

lSsembled. or bOards quanueo under our nigh-rellablilly Certified
SystemComponent tCSC) program (200 hourburn-in. extenSIVe testing.
Immediate replacement In event cttauure Within1 yearof mvocedale).

.. Eunor'm ls . rl~'~ o! "" btuIEltcl r. n lCs

II I ComPJI'~ 1t ",rth anN'l k Wletl S~Iet'l$ICromf1l'lCO "'~~,l I,l<tO etc r. .aartn ·
,lOlfon 4 I{bOuneJ'ltl

121 h lt nd«l ,ll:l:rnSl"Q 124 <lda'~s lJnU ) S,n,lt l)I()(k .dd:nu~t on 41(
bO\,nll,l "oCS

Il ) ll.I,kU'KlCPtOll14rIlTlClfrT't'nrnll"'tt'"oOIllJSI,mSllrUltrllUn&4K

CIRCLE 40 ON FREE INFORMATION CARD

(Gmeupro'")
continues to deliver...............................................
NEW YEAR SPECIAL:
16K DYNAMIC RAMs - 8/5 64!!

250 ns (4 MHz). 16K dynamic RAMs . Expand memory In
TRS·SO·-t and -II. Exldy. Apple. new PET . HearnH89. etc. AddS3
for 2up shunts plus mstructc nslorTRS-80'"expansen, Hurry. .
quantities are limitedat this special price.

· r. S a:l .. I II,.,....... .. I_ftltr-oIl..

Assembled & tested 5109.15
No additional components necessary
fo r 12 VDC operation

- Arnenc an made
· Glass epoxy Double sided p.t.h. circuit board
· ALLEN BRADLEY Type M conducti ve
plastic volume control
· Adjustab le inp ut se nsitivity: .3V to 3V RMS
(Bourns MF T Dual trimmer)
·SIFET II Op amps: low noise, 13V/uS (TL074)
-B ourns 2% Resistor networks
- 1% Meta l film resistors
-In strurnent-type min. togg le sw itch
(on-ott-zz db mute)
· 2 accu rate cli pp ing lights: one on preamp stage,
one o n EQ stage
· A1l3 LED's are Hi-br igh tn ess types
(8mcd at 20mA DIFFU SED)
· W irin g & mt g. info inc luded

80 WATT STEREO POWER AMPLIFIER
Assembled & test ed c irc u it board.
Ame ric an made $67_89(Class 'B $61.90)
Ready to moun t to heat sinks. Requires 27V
sp li t supply , 125W.
• 40Wfch 8 ohm Class AB • .08% THO at 20 khz.
full power (.2% Class B)
• Slew Rate 33V/uS. low TIM • VI limi ti ng
POWER SUPPLY KIT FOR ABOVE
Incl udes 125W xfm r, f ilte r caps,
rect osc he mo $33.00
Transformer only $27.00 Schemo $1.00
NE541 80V Audio Power Dri ver $3.80
TIP 31A npn, TIP 32A pnp 60V co mp l. drivers $.51
TIP 35A npn 25A 60V outp ut $1.65
TIP 36A pnp campi to above $1.73
VAR O 331X 100V 3A FAST RECOVERY rect $.53
MR 751 6A 50V rect $.83
47OOuF/35V fil te r $1.50
The brig htest LED ! Stan ley SBR 5531
8mcdnOmA dill $.55
ALL EN BRAD LEY type M co nd oplastic dual
Aud . tape r 1ooK, 1 em cube
3mm (118") shaft w/mtg. hdw $3.75
A LL PARTS PRIME , NO SURPLUS.
MANY OTHER PARTS AVAILA BLE. SEND $1.00 FOR
FLYER (WE INC L. WITH ORDER).
$10.00 MIN . ORDER .
ONEDAYSHPMT ~HOURORDER

LINE (209) 577-4256 VISA/ M.C. QB ELECTRONIC S
2131 STONE MODESTO. CA 95351

STEREO GRAPHIC EQUALIZER & PREA MP
Octave-Band 50 hz to 12.800 18 CTS Sli de con tro ls

CIRCLE 45 ON FREE INFORMATION CARD

CIt. h . 1161

HOTHON 3 BLADE
COOLING FANS

HOTHON BISCUlT@FAN

• used but fully tested
• 4- 5/8 x 4-5/8 x 1'12"

COMPUTER GRADES
FACTORY FRESH

Th e on ly air mo ving
device that fits inside a
1"1, ' rack panel mounted , /
instrument. High perfor- .y
mance and low noise
level. Cat. MI. ala

330,000 uf @ 5 VDC

150,0 00 uf @ 6 VDC

63,000 uf @ 7 VDC

7,000 uf @ 6.VDC

TEIII: Add Postage
II.IIUI OIDEI: $ 10.00
Mas'tercharge and Visa accepted.

P.O. Box 2361 R
Woburn , MA 01888

TEK-EL Corp.

CIRCLE 36 ON FREE INFORMATION CARD

* N . 5
* SEND CHECK M.O. OR CHARGE CARD NO.
* PHONE ORDERS ACC EPTED ON

VISA AND MASTERCHARGE ONL Y.
(214) 278-3553

* ADD 5% FOR SHIPPING
* TX. RES. ADD 5% STATE SALE S TAX
* FOREIGN ORDER S ADD 10% (EXCEPT CANA DA)

(20% AIRMAI L) U S. FUND S ONLY.

~ h!tJ: 6It- ':e9ue4t

NPN HIGH VOLTAG E 2.00

~
VCEO =450 VDC IC =3A (SA Peak)

FOR TV HORIZONTAL SECTIONS; HIGH
r»; VOLTAGE REGULATORS

REPLACES: 2N5076. 2N5077. 2N5838. 2N5665.
HO USE # BDY94, ~U126. 2SC2121. 2N5840, 2SCI046.

$::&1.50

• LARG E .... C"'''R '' CTER S en Ol
• OU AIH Z )(TAL TlIolEBASE
• " lARIol &.S,.OOZf OPTIOkS ,
• NOISEru TERllojQ ~~ •

: :~~: ;?~::Elol8l [ ~
• DRILlEO&.P'\."T [ O PC BOARDS

• DICI T AUTO(VAN CLOCK

UL TR"'SONJC !lELA.Y KIT

INVISIBLE IEAM WORKS LIKE A PHOTO
ELECTIIICEYE USE UPTO 15 FT APAIIT
COMPLETE m ,All PAIITS
"PCIOAIIOS

7 WATT A UD IO AM P K IT

SMALl. SINGLE HYBRID IC AN D
COMPONENTS FIT ON A r 1 3- PC
BOARD (INCLUDED\. RUNS ON 12 VOC.
GREAT FOR ANT PROJECT THAY NEEDS
AN INEXPENSIVE AMP, lESSTHAN 31

.1

THO@ 5 WATTS. COMPATIBLE WITH

SE·OI SOUNDKIT. $S.9S

1012.00

Asst.) 200 leces /2.00

' \1I0ICA TU ITIM IS - ~ O USE IIUMIUEO '

LEO'S
JUMBO GREEN 4/.89
JUMBO REO 5/.B9
MEDIUM REO(1',-1 . t5
MEDIUMGRN OR YElLOW .16

IL·1 DI"TO ISOLATORMINI DIP 60
°MEM63IDUALGATEIllOSFET,

DIODEPROTECTED. SIMILAR
TO ~613 50

IllV16l4VARICAP DI00EI OPFD 49
IM4003 1A200V DIODE ISI1 00
TIP30 TAl PNP POWER 3/100
'MCI3S1P Fill IF. DISCIC SO

SLIDE SWITCH ASSORTMENT
An ou tstanding bargain . Includes miniature and standard sizes and muttr­
posmcn Units All new first quahty, name brand swi tches Try one pacs and
you 'll reo rder more SPECIAL - 12 for $1.20 (Asso rtment)

POTENTIOMETER ASSORTME NT
A mi x of new, panel mou nt3/S" bus hi ng pots in various val ues So me dua l ,
some wi t h switches

1/2 W RESISTOR ASSORTMENT
A good mix o f 5% and 1~ya'ues m both lu ll lead and PC lead devices All
new, urst quality ,

XAN SUPER DIGITS
.6" JUMBO LED
7 SEGMENT
RED

'99¢
6640 COM MO N ANO DE
6920 COM MO N CATHOD E

NOW A SUP ER READOUT AT A SUPER BU Y! Th ese are f. ctory fres h
pr Ime LED read out s, not seco nds or reiects as ecrd by others Co mpa re o ur
pr ice and send fo r yo u rs tod ay, but hu rry , the supp ly is hrntted '

I MM ON ANODE OR COMMON CATHODE

NEW ITEMS
(CA3 046) T ransistor Arra y . .. .75
400V 6A TRIAC TO-66 75
RCA Transistor Array .80
Powe r Op Amp /Driver . . . .50
Pr ime. Full Lead 100/2.50
Quad Comparator . . 89
High Freq NPN TO -92 6/1.00

NPN GEN PUR 8/1.00

LM3046
RCA 40430
CA3086
MC1438R
1N4148
LM3302
2SC1849
MPS A20

2.95

From T.I.: TL 490 BAR/DO T DRIVER IC. Dr ives 10
LED's with adjusta ble analog steps. Unit s are
cascadable up to 10 (100 steps). Dr ives LED's di rectly .
Great fo r voltage, cu rrent , or audio displ ays. Similar in
features to LM 391 4 wi th specs and circuit notes.

•
• 76477 CHI P IS INC LUDED. EXTR A CH IPS $2.95 EACH

• $16.95 LESS SPEA KER & BATTERY

S& ()l Sutd~~ $16.95
The SE-Olls a com plete k lt lhal
contams all the parts to bUild II

programmable sound eflec ts
. _r generato r. DeSigned around

the new Texal Inl trumentl
: :::;:::::: ::: : : : . SN76477 Sound Chip, the

board orcvroc s banks 01 MIN I
DIP switches and pots to
program the vancus com­
binat ion s o f the SLFOscillator,
VCO, NOise. One Sho t. and
Envelo pe Co nt ro ls A Quad Op
Amp IC ts used to Implement
an Adjustable Pulse Genera­
tor , Level Comparator and
Mult iplex OSCIllator for even
more Yersahhty The 3 ' ~" x 5~

PC Board features a prototype
area to allow lor user added
Circuitry EaSily programmed
to dupli cate Ex plo l lon l ,
Phal or Gunl, 5t.am Trainl , or
almost an mnmte numbe r 01
othlK loundl , The umt has a
multiple of applications The
low price mctuces all part s,

assembly manual . proorammmg charts , and detailed 76477 chip spe er­
hcatlons It runs on a 9V battery (not Included ) On board l00MW amp
Will dnve a small speaker directly, or the umt can be connected to your
stereo WIth mcredrbte resun s! (Speaker not Incl uded )
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Radio Shads -Your No. 1 Parts Place(TM) 

Low Prices and New Items Every Day! 
Low -Power 
Schottky ICs 

Low 490 As 
100 °o Prime 
Guaranteed Specs 

Improved 5 -volt low devices use 
Schottky diode technology for 
minimum propagation delay and 
high speed at minimum power 

NEW! Rectangular NEW! Pair of LED Digits 
LED Lamps 

Type Cot. No. ONLY 
741 SOO 276-1900 49 
741502 2761902 59 
741501 276-1904 59 
741508 276-190e 49 
741510 276.1910 59 
741513 276-1911 99 
741S20 276-1912 59 
741S27 276-1913 69 
741530 2761914 59 
741532 276-1915 69 
741547 276-1916 129 
741S51 276-1917 59 
741573 276-1919 69 
741574 276-1919 69 
741575 276-1920 99 
741576 276 -1921 79 
741585 276-1922 129 
741590 276-1923 99 
74L592 276-1924 99 
741593 276-1925 99 
7415123 276-1926 t 19 
7415132 276-1927 99 
741.5t 51 276-1929 99 
7415157 2761930 t. 19 
741.5161 276-1931 1.49 
7415164 276 -1932 1.49 
7415175 276-1934 1.19 
7415192 276-1935 1.49 
741S193 276-1936 1.49 
741S194 276 -1937 1.49 
7415196 276-1938 1.59 
7415367 2761635 1.19 
7415366 276-1636 1.19 
741.5373 2761943 2.79 
7415374 276-1944 2.39 

4000 -Series CMOS ICs 
Type Cat. No. EACH 
4001 276-2401 69 
4011 276-2411 69 
4012 2762412 79 
4013 276-2413 99 
4017 276-2417 169 
4020 276-4 1 69 
4021 2762421 1 69 
4023 2762423 69 
4027 276-2427 99 
4026 276-2428 129 
4046 276-2446 I 69 
4511 276-2447 1 69 
40.49 2762449 79 
4050 

276-2451 149 
4066 276-2466 t 39 
4070 

2776 --2490 , 9 
4543 276-2491 1.99 

All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 
Included with Each Device. 

hoprdi0y Max forward currreentt 

vertically 
30 mA 

Or 

Typical lorwud voltage 2 5 
270-070. Red. 
276.071. Greta 
276-072. yellow. 

2 Vitt 
2 994 

198 

These 10mm 7-segment red displays are 
ideal low-cost readouts for arty pro,ects For 
multiplexed or direct drive Max forward 
current 45mAsegment 
Cartan Anode. 276-1643 2 1.91 
Cornea Guode. 276.1644 21.96 

NEW! Oscillator/ 
Divider IC 

269 
CMOS IC with 17 Seery divider stages 
produces i highly stable SONS squa a wave 
Uses a 7V 350 Mkt uysta nlersncs Very 
be Dower Operation bar wide 3.15VDC 
range 8 -pin DIP 
271-1769 2.69 
3.51 Meta Crystal 299 

LED Bar /Dot Display 
Driver 

349 
LM291481. Features 10 adtustable analog 
WPC Mr 

or of 
'Imlay 

m de C - y 
rIa 

MD0IP. 

271.1707 $.49 

1111291511. As above but with 3 d0 log steps 

NEW! Silicon Solar Cells 

High Efficiency 

Convert bgra to electrical power Alt deriver 
0 45v at rated current Use several ,n series 
paralk tor higher w9ltapeS Or current 
276 -122. h can Rated 500 mA 5.99 
276.123. Fla 3 all Rated 1 amp 619 

Hall -Effect Sensors 

198 Pkg. 
of 3 

Open- Collector Output 
Detects magnetic fields electronically 750 
gauss "On threshold Constant amplitude 
independent of frequency Similar to type 
ULN 3006 Ideal for tacks, posten se-- 
pulse counting 5 to 16V supply TO-9. 
tue with data 
276.1646 . ...,..,... PM. elS1.91 

Unique LEDs 10 Assorted Mini Reed 
Switches 

] TA -Catit. Displays red. green. yellow 
Uniform light output of 0 6 mcd Forward 
voltage 2 2VDC Max current 25mA Tt -9s 

gie9114 1.39 
7] Rad Raga. Operates directly from 
5VDC power source Pulse rate 3 it Max 
current 20 mA at 5VDC 
ns-a6 1.29 

Hermetically sealed Goa-plated contacts 
dose when magnetic heed is present 
Includes mirk and micro types - 

27S4010 Pkg. of 101.90 

Permanent 
Magnet Motors 

99 " 

Pkg of 2 

Up to 10.000 RPM at no load Long 
leads for easy hook -up Motor is 
I Shaft Ve.x',4 
273-206 299t 

12/24 -Hr. LCD 
Clock Module 

1995 
Actual Size 

24 -Hour Alarm 
Shows Time Day Date 
Compass dock molle - lust add watches hes and battery, 0 25' 
LCD dapay has butt -in backlightt, Lam set. PM and snooze 
indicators . Operaas up to a year on sangle 1 5V battery Accu- 
racy - 13 seconds par month 277.1005 19.95 

Top Octave Synthesizer IC 

NEW! 

699 
$50240. PMOS oscillator frequency divider chip generates 13 ecua' 
tempered notes from C$ to Cs to form the heart of any elect- 
keyboard instrument CMOS compatible square wave outpc 
50% duty cycle our drmng additional dividers a vpra fitters 
Operates from single supply from I t lo 16 volts 16 -pv1 DIP 
n6-mo 6.99 

MC14553 3 -Digit 
20o BCD Counter IC 

CMOs dipnip MM 

o9S 
O I Opera* Cs in 

display 
mas resat pin. 16-pin DIP.Pt/ee 

unman, 

216-2498 2.99 

RAM Memory ICs 249 
Low As 

2102 1024 x 1 Array. Corr -cost Malc ^,a,^ory the 6pn 04P Buy 8 and sari' 
276 -2601 2.49 Ea. or 614.95 
21141 1024. 4 Array. r.MOS Maos RAM Irian 
DIP 2762604 10.10 

4" Cooling Fan 

1295 
Super 
Quiet 
Operation 

Ideal for cooling power supplies. microcomputers. hi-fi 
and Ham gear Delivers up to 70 CFM. Diecast ven- 
turi U L recogn zed motor For 120VAC, 60 Hz. 
273-241 12.95 

Dual Analog Delay IC 

1095 
Continuously Variable - 
Many Audio 
Applications 

SA01024A. Bucket Brigade device nas 2 separate 512-stage shin 
registers which an be used independentty or in combination 
Provides continuously vanable electronic delay for Complex audio 
signals to create revert) echo phase skin chorus and vibrato effects 
Reab'ie NMOS design operates from single supply Wan app'iabons 
Lrcuns 1114 5t. 16-pn DIP 276.1711 10.95 

WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! Rade lhae 

A DIVISION OF TANDY CORPORATION FORT WORTH. TEXAS 76102 
OVER 7000 LOCATIONS IN 40 COUNTRIES 

CIRCLE 10 ON FREE INFORMATION CARD 

198 Pkg.
of 3

Pkg. of 2

Up to 10,000 RPM atno load . Long
leadslor easy hook-Up . Motoris
1'hx%" . Shaft, 'I..x'lt .
273-206 , . . . 2/99¢

Hall-Effect Sensors

Permanent
Magnet Motors

Open"Collector Output
Detects ma9netic fields electronically. 750
gauss " on' threshold. Constant amplitude
independentof frequency. Similar to type
ULN 3006. Ideal for tachs, position sensing,
pulsecounting, 5 to 16V supply. TO-92
case . With data.
276-1646 Pkg . of 3/1.98

CMOSICwith 17binary divider stages
produces a' highly stable60 Hzsquare wave.
Uses aTV3.58MHzcrystal reference. Very
lowpoweroperation over wide 3-15VDC
range. 8-pinDIP.
276·1769 . . . . . . . . 2.69
3.58 MHz Crystal 2.99

Top Octave Synthesizer IC

NEW!

699

Low As

599

High Efficiency

Convert light to electrical power. All deliver
0,45Vat ratedcurrent. Use several in series!
parallel for highervoltages or current.
276·122. 'Il 3" cell. Rated500 rnA 5.99
276·123. Full 3" cell. Rated1 amp 8.99

Hermetically sealed. Gold-plated contacts
closewhen magneticfieldis present.
Includes mini and microtypes. -
275-1610 Pkg. of 1011.98

These10mm 7-segment. reddisplays are
ideal low-cost readouts for anyprojects. For
multiplexed or direct drive. Max. forward
current: 45mNsegment.
Common Anode . 276-1643 . . . . . 211.98
Common Cathode. 276·1644 . . . 211.98

10 Assorted Mini Reed
Switches

NEW! Silicon Solar Cells

. .. 2/99¢
. . .. 2199¢

.. 2/99¢

Actual Size

00 Tri·Color. Displaysred. green . yellow.
Uniform light output of 0.6 mcd. Forward
voltage: 2.2VOC. Max. current: 25mA. Tl -'I',
case style.
276-035 . . . . . . . . . . . . . . 1.39
lID Red Flasher. Operates direclly from
5VOCpower source. Pulse rate: 3 Hz. Max.
current: 20rnAat5VOC.
276-036 . . .. . . . . .. .. . .. .. .. 1.29

LED Bar/Dot Display
Driver

Unique LEDs

LM3914N. Features10 adjustable analog
steps. baror dot display mode . Current­
regulatedLEOouputs. 8 to 25VOCsupply.
18-pln DIP. 276·1 707 3.49
LM3915N. As above but with 3 dBlog steps.
276·1708 3.49

NEW! Rectangular
LED Lamps

~ 99¢
High-brightness. Can bestacked verticallyor
horizontally. Max. forward current: 30mAo
Typical forward voltage: 2.5.
276-070. Red. .
276-071 . Green
276-072 . Yellow. . . . .

Low-Power
SchotlkylCs

49¢~~Low
As

-100% Prime
- Guaranteed Specs

Type Cal. No. ONLY
74LSOO 276-1900 .49
74LS02 276-1902 .59
74LS04 276-1904 .59
74LS08 276-1908 .49
74LS10 276-1910 .59
74LS13 276-1911 .99
74LS20 276-1912 .59
74LS27 276-1913 .69
74LS30 276-1914 .59
74LS32 276-1915 .69
74LS47 276-1916 1.29
74LS51 276-1917 .59
74LS73 276-1918 .69
74LS74 276-1919 .69
74LS75 276-1920 .99
74LS76 276-1921 .79
74LS85 276-1922 1.29
74LS90 276-1923 .99
74LS92 276-1924 .99
74LS93 276-1925 .99
74LS123 276-1926 1.19
74LS1 32 276-1927 .99
74LS151 276-1929 .99
74LS157 276-1930 1.19
74LS161 276-1931 1.49
74LS164 276-1932 1.49
74LS175 276-1934 1.19
74LS192 276-1935 1.49
74LS193 276-1936 1.49
74LS194 276-1937 1.49
74LS196 276-1 938 1.59
74LS367 276-1835 1.19
74LS368 276-1836 1.19
74LS373 276-1943 2.39
74LS374 276-1944 2.39

Type Cat. No. EACH
4001 276-2401 .69
4011 276-2411 .69
4012 276-2412 .79
4013 276-2413 .99
4017 276-2417 1.69
4020 276-2420 1.69
4021 276-2421 1.69
4023 276-2423 .69
4027 276-2427 .99
4028 276-2428 1.29
4046 276-2446 1.89
4511 276-2447 1.69
4049 276-2449 .79
4050 276-2450 .79
4051 276-2451 1.49
4068 276-2466 1.39
4070 276-2470 .79
4518 276-2490 1.49
4543 276-2491 1.99

Improved 5-volt logic devices use
Schottkydiode technology lor
minimum propagationdelay and
high speed at minimum power.

4000-Series CMOS ICs

All Prime from Major Semi·
conductor Manufacturers,
Specs and Pin Out Diagram
Inc luded with Each Device.

24·Hour Alarm
Shows Time/Day/Date
Complete clock module- just add switches and battery!0.25"
LCD display has built-in backlight, alarm set, PM and snooze
indi~a~rs. Operates up to a year on single 1.5V battery. Accu-
racy. _ 13 seconds per month. 277,,1005 19.95

850240 , PMOS oscillator/frequencydividerchip generates 13 equal­
tempered notes fromCsto Cs to formtheheart of any electronic
keyboard instrument. CMOS compatiblesquarewave outputs have
50%duty cycle for drivingadditionaldividers or voicefilters.
Operatesfromsinglesupply from11 to 16volts. 16-pin DIP.
276-1780 . . . . . . . . . .. 6.99

Dual Analog Delay IC

1095

Continuously Variable­
Many Audio
Applications

8AD1024A. " Bucket Brigade" device has 2 separate512-stageshift
registerswhich can beused independently or in combination.
Provides continuously variableelectronic delay for complexaudio
signals to create reverb, echo, phaseshift, chorus and vibrato effects.
ReliableNMOSdesignoperatesfromsinglesupply. Withapplications
circuits and data. 16-pln DIP. 276-1761 , 10.95

4" Cooling Fan

Super
Quiet
Operation

Ideal lor cooling power supplies, microcomputers, hi-Ii
and Ham gear. Delivers up to 70 CFM, Diecastven­
turi. U.L. recognized motor. For 120VAC, 60 Hz.
273,,241 , , . , 12.95

CMOS chip replaces over 8 separate ICs in
a digital display circuit. Input pulse shaping.
Master reset pin. 16-pin DIP.
276-2498 , , 2.99

MC14553 3-Digit
BCD Counter IC

RAM Memory ICs 249
Low As

2102 1024 x 1 Array. Low-cost static memory chip.
te-em DIP . Buy 8 and save!
276-2S01 , 2.49 Ea. d. 8114.9S
2114L 1024 x 4 Ar ray . NMOS static RAM. t e-em
DIP. 276-2504 10.99

A DIVISIONOF TANDY CORPORATION· FORT WORTH,TEXAS76102
OVER 7000 LOCATIONSIN 40 COUNTRIES

CIRCLE 10 ON FREE INFORMATION CARD

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU! ladlo Ihael(

"T1
m
OJ
JJ
C
:>
JJ
-<....
CD
00
o

101

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


P 

R 

N 

1 ., C F R 
Associates, Inc. 
N17wton, N.H.03858 

É A MILESTONE 
gaPRINTER OFFER!!! 

DIABLO Hytype Daisy Wheel 
KSR TERMINALS 

oafunng 
ASCII RS -232C I/O 
110.115 a 300 Baud 

10.15.830CPS 
Dual 10 II 12 Pitch 

Plotter Capability 
Many more exciting 

N Th 

features 
ese used. cleaned and refurbished Daisy Wheel 

Terminals feature the FAMED DIABLO "HYTYPE 
EDaisy Wheel Primer with Its multitude of capibdm- 

R 
t ,ei Includes Ir60 hone 8 1 48 vet ACal Srac,ng 

'he 'PLOT. mode 

S Limile4 Offer Special Price 

WHILE THEY LAST 

We Also Offer Many 
p Types of 'SELECTRIC "' 
R Printers: ASR, RO and More. 

For raw-note. 

Only $1750.00 

N Rec,w 0n,4 BCD CV., 
and Data As 

u,nled Puten 

T Only 5109.00 each!! 

E 

R 

S 

'TraOman M4C0.n01 

Wm* ' o J,eCNl 
PRINTER FLYER 

(603)382-81 7111 

Mastercharge and VISA accepted 
Phone Orders Are Welcome 

Paces may not Include shppmg d handle,,, 

PRINTERS PRINTERS 
CIRCLE 41 ON FREE INFORMATION CARD 

AMAZING ELECTRONIC PROJECTS sad PRODUCTS: 
Lasers Super Powered. Burning, Cutting. ibis. Pistol 
Pocket See In Dark- Shotgun DreCilonal Mike - 
Unscramblers -Giant Testa - Stunwend -TV Disrupt- 
er-Eno/0y Producing, Surveillance. Detectan, Dec 
!raying. Ultrasonic. CB. Auto and Mich Deeces. Hun- 
dreds More-Alt New Plus INFO UNLTD PARTS SER- 
VICE Catalog SI Information UnNmited, Dept. RS Box 
7111 Amh.rst. N.H. 03031. 

FOR SALE 
RADIO & TV tubes 364 each One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University. San 
Diego, Calif. 92105 

NAME brand test equipment. Guaranteed dis- 
counts up to 50/.. Free catalog. SALEN ELEC- 
TRONICS. Box 82 -M. Skokie, IL 60077 

PRINTED -circuit boards, reasonable Also, art- 
work, prototypes. designs, fabrication and test- 
ing. MICROCON INC., Box 43, Glenview. IL 60025 

AUDIO noise reduction kit-318 silencer for 
tapes, records, FM. Free brochure LOGICAL 
SYSTEMS, 3314 H" St., Vancouver, Washington 
98663. 

SCANNER /monitor accessories -kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R. Canon, GA 30520 

FREE catalog. IC's. LED's. semi's. parts. CORO- 
NET ELECTRONICS, 649A Notre Dame W.. Mon- 
treal, Que.. Canada H3C 1H8. U.S. Inquiries. 

RECONDITIONED test equipment. $1 00 for cata- 
log. JAMES WALTER TEST EQUIPMENT. 2697 
Nickel, San Pablo, CA 94806 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary knowledge not re 
quired. sales handled by professionals Ideal 
home business W, te today for fa. ts' 
Postcard will do. Barta -RE -Z, Box 248, 
Walnut Creek, CA 94597. 

HAMS. CBrs, SWLs -eight character mors -A- 
word morse code reader: RTTY reader. Decodes 
signals off the air. Send for details. MICROCRAFT 
CORPORATION, Box 513R. Thiensville. WI 53092 
1 -414- 241 -8144. 

OSI challenger IP- Superboard II 90-page step -by- 
step programming manual, $5.95 +$1.00 PBH, 
TIS, Box 921RE. Los Alamos, NM 87544 

SATELLITE Television- movies. sports. etc. Build 
or buy your own Earth Station Send $3.00 for 
information. SATELLITE TELEVISION. Box 140, 
Oxford, NY 13830 

TEST equipment. new and used. Catalog $1.00. 
PTI, Box 8756, White Bear Lake. MN 55110 

PICTURE Tu.E RACISM 
We illy awd .w NEW and (SUD CRT 
rbeddmg machinery. COY 
TRANNIO. INN o.li COIWIDENCE from 
ese ORIGINAL fF0i 
To, compett. 0.15.1, send name son-... 
hp In 

LAKESIDE INOUSTRIES 
4071 N Eisten Awe. 
Chicago. lu SOisa 
Phon. 312. 5114055 

EAVESDROPPING countermeasures report ex- 
plains wiretapping, "bugging" defenses, $8.00. 
Sample. $1.00. COUNTERTECH, Box 5723. Be- 
thesda. MD 20014 

CARBIDE drills- Numbers 68 (.031), S6 (.035), 62 
(.038). 60 (.040), and 58 ( 042) -All Y. Inch shank. 
New. Two for $7 85. Each additional, $3.70e. 
Postpaid. CM CIRCUITS, 22 Maple Avenue, Lack- 
awanna. NY 14218 

1802 simulator program for debugging without 
breakpoints and for learning machine language 
programming. Send S.A.S E. for details: LARRY 
HAWKINS, 10410 Edgewater Road, Louisville, KY 
40223 

Please give generously to the 
American Heart Association t 

WE'RE FIGHTING FOR YOUR UFE 

HOBBY WORLD 
ELECTRONICS 

..(.\o r W b, Vandr,P. 

IN 60 MK1 11M 6O MKI 
7M0 
7011 4 
,4B 14 
7441 14 
,455 t. 
4es ll 

aN tl 
'Op ill 
ree 
7400 ll 
7410 N 
7411 IS 
7411 n 
7411 lt 
7414 N 
7410 11 
7417 n 
7420 .11 
7432 71 

1 n 
Al, is 
» 11 
4M 41 

.0 IS 

.4M tt 
741.6 1 M 
.41h llt 
7.111 IS 
-4111 D 
'4121 w 
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41N M 
75th w 
74111 N 
74116 is 
74119 0 
74141 1 
74141 775 
74141 N 
74f55 ln 
74111 20 r 

w hill M 
75tI4 n 
701, I.n 
Vn, AS 
7414. AS 
riiez 1 
.4w w 
14141 1 
.41M w 
7044 w 
7a1 I AS 

.41r 161 
411 61 
741.4 i 
7a1/ 74 

11 5 1 
7417. 
41- 71 

10 aN .1 
11a1 Iw -lli In 
4155 1 M 
role IM 
.410/ In 
II'1 111 
41 1 n 

-41.1 n 
4161 0 
411 N 
,41m w 

w 
.4161 IMF 
4114 1M 
74211 141 
74211 1w 
U71 I l 
74l, IN 
741774 Iz 

4161 e 
7411 M .4 Y 
415 M 
74w 
a611 1lS 
01C 57 

74L$ 
w by Cat No 999 and type 

do MKT 
741140 
7411.1 
74052 
74()51 
74(5w 
74005 
741104 
741104 
41115 
74011 
741017 
74011 
74014 
70.1115 
7400 
74071 
74033 
7400 
7407. 
74u0 400 
74(017 
74011 
74017 
7405 
740094 
741041 
741047 
7400 
741.51 
74054 
74055 
74071 
74074 
74(073 
74074 
70001 
74005 
74104 
74094 
74012 
74071 
74(0% 
7441% 
4(115' 
74010 
74(5111 
740111 
7411114 
740133 
740121 
74010 
.405134 
-4(5175 
40117 
41110 
_40119 

-411151 
'.15151 
515154 

-4014 

NO WWI 
740117 Sot 
740111 N 
740155 
740141 
740147 
74141 
740144 
7415145 
7401 
74(0169 
7415171 
7411171 
7001.4 
740175 
740111 
740194 
740111 
740172 
7415171 
74/519S 
74(01% 
7415197 
74(5177 
.741072/ 
7410355 
741001 
740142 
40341 
740344 
7415317 
74(57 
74(5151 
741.251 
74(057 
7415215 
74152% 
7411755 
74(1351 
74107,5 
7411]71 
740771 
7410279 
74({757 
rases 
74055, 
741050 
74070 
74005 
7401 7401 
740777 
740774 
740177 
1411171 
74070 
74015, 
740199 
74(57 
741055 
74114. 
'005515 fro 05 
nu . 

C.I.944( i.. 
Iteq 4Ewa 11N 

Ness" 
4000114/44041 

IOCY 11(NNr1 Aa 
ma 14,00 

r VOLTAGE 
REGULATORS 

Order by (0 Yo 999.11411511 

I,p es 
1A431014 S1.10 
1M110111 1.70 
LM320 1S 1.70 
114310115 1.75 
lM3I0612 1.7S 
114)I1115 1.71 
1M31/K1 1.7S 
780ST .M 
75041 .w 
7111T .M 
711ST 
7/1st .99 
75241 .M 
MOST 110 
7912T 1 10 
7915T 110 

L 

HOW TO ORDER 
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1141. r1.45 Ne SIN w 6..r 
sew 5w pow 4401 r 444 
I1155 w 440 1 5 t w 05 YIl C00.111 .dgl G. 
44504 054144040 155 130 4,. 

wean 555 1M4 

0 14 p4/,1 
own 54.4 44... 51649t r 
0144 .14 w ..M.. ti p0e55 

5 554 ...bows 

Send for 
FREE CATALOG 

Featuring: 
( 444.6.4... dad r...rw 

e. 
M 

55 .1 
60.0141.0.110. 

.4. 
.wets 11Ds 
5m5 w1.. r,r.. 
pN. .00 w.4 4w.' tke .dd 
r14141,. . r 1..., (.. r ewe mein ,. wla..r...r w.. w.... 

19511 Business Center Dr. Dept. R2 Northridge, Ca. 91324 
marl F S[ nu CDFC IaICrIDYTInM r7Dn 

HOME of SURPLUS BARGAIN` 
ELECTRONIC SUPERMARKET 
P.O. BOX .1 - (DE ' R 2 ) LYNNFIELD,MASS. 01940 

P5onc erda,l iS1 711 1]24]]]) - Use reur Chars. Card VISL UC AE 
TERMS Add 1ona7e: N5. C.O.O. s- 5,0.00 Mmn,mum 0,4., 

POWER SUPPLY KIT 
jj--2 

__ 

INPUT +y 7 
115 

16 HZ T 
1 ^1 

w lepply II elmtncal ane lnlrehit parts yew wooly labe, Kai parts, teals, ciao. .Rny Chary. 12VOC 20A, 20 LM 7C70005 
. ((20A) 

. 011.50 Battery Chart: i2VDC. ISA, 11 LIN. 
II SA 

N,.Cad BattNry Charger pi:I. sin... uyl U0 to 25'v0C. 500Ma St. w,. s LIS.. 7C 70743. . . Sí.00 L0414 P.S. K1t. SV. IA. MOYed. $5 00 7C70257 
1 90 24VDC Nailed aCwnabn, 
S amps she wt. IS Lbs. 
514180307 aa 

i If V. M 
, tsf ,' a r A _ 

IG T.. 
g - 

le 
t 

. 41 .. w 

ELECTRONIC TIMER R BOARD 
MK.°wave own timer board rq'l 
3 x s /w,ICh mtu Make a 4 dtgn 
timer - rum On 115V 60Hr with data 
Turn thongs on of off, up to 3 33 firs 
Sh wt 8 or DICSO434 S4 88 
3 for 512.88 D9CS0434 512 88 7 

g COMPUTER 
MONITOR IContati 
Must be modified 
for sync troth data 
used L 1200.00 
Iaesn phospnoti 
Sh wt 25161 OTY 
LTD 91880154 
ONLY 53868 " "" 

COMPUÌ ER DESK I For above/ 
S28 88 36" 24" 28" 9220482 
ONLY S28 88' 
KEYBOARD also 9130159 28.33 

AM /FM MP% STEREO RECEIVER 
Close out specal win IRMSI/ 
channel 

.Tape 
moon ' Phono inputs 

Fully wired E ready to mslall ,n tab 
,net or wall 'Cabinet evadable 'Just 
add speakers to oprale '4 Channel/ 
Quad outputs a1a.labl Complet as 
panel E many other sts L P ass 
19991. IC 

12 wls 
- 8 Nis 

/FET Sh Wt 71ós 
9 %0538 $49 88 
9 %0296 539 85 

-+ "AUTOMATIC RADIO" SAVE 551 07' 
AM /FM CAR RADIOS 

Them pushbutton r ..,os wroth irealt/t.s 
4peeket Control pow., antenna rabbis/ 
burglar alarm control w completely boat 
up In Japan. but to gat low system raw 

's 

- -w 

p 

3 WAY SPEAKER KIT S49 88.p. 
Famous mfr Ms cabman not assembled 
but all routed, lust -$map , n " ' grooves 8 
glue to get compli Irn.lhd 5abmots. 
As easy w 1,2.3. Try it and you veal w 
W sell compli 54 of two cabmen. 4 

116 radio was asembl d ,n Joan km d,4( 
8 IN. plat Po,nt« Via wupply stun to 
PUS to!IAr complete tad." all n 
loam pack.. boxes Irom JWin. to NII for 579.95 each ` Wt 12 II61. 578 II w. 
Cat Stereos 4050402 $49.88 

spooks" good lot 35 Watt (0H51. 
tmmnalI, ducted port grdl stuff, & m' 
SIIU,IiOnI Smr Il WsIO8 "H9's "D. 
2 for 549 88 9ÁS0460 $49 88 /pr. 

Send for FREE call. ,lot Our now 
177 Washington SI. . Peabody. MA. or 
Towne Dump 777 So. Willow St.. 
Mat to Woolco. Manchwtr, NN 

10% OF 1 e of over 10.00 from this ad! 

CIRCLE 47 ON FREE INFORMATION CARD 

of over 10.00 from this ad!

Send for FREE eet't . -·visit our stores,
177 Washington St ., Peabody, MA. or
Towne Dump. 777 So. Willow St. ,
next to Woolco, Manchester NH.

"AUTOMATIC RADIO". SAVE'S51.07!
AM/FMCARRADIOS

Th ese puchbutton radios with front/re.r
spe ake r control & pow er antenna switchl

.bur~lar ala rm control are complet ely built
up In Jap an, but to get a low custom I'It8
the radio was assemb led in Japan less dial
& face p late & Point er . We supply stuff to
put together a complete radio - all in
fo am packed box es from Japan . Mad. to
soli for $79.95 each .
Sh. Wt. 12Ibs. 9DS0376 $38.88 eo.
Car Steroos. YDS0402 $49:88

Please give generously to the
American Heart Association. <1J

WE'RE FIGHTING FOR YOUR UFE

PICTURE TUBE MACHINE
w. buy and ••11 NEW and USED CRT
r ebuild ing m achin e ry . COMPLETE
TRAIN ING. Buy wilh CONFIDENCE from
the ORI GINA L MFGR.
For co mplete oetaus send name. address .
l ip to '
LAKESIDE INOUSTRIE~
4071 ·N. Elston Avenue
Chicago, III. 60618
Phone: 312 -583-6565

EAVESDROPPING countermeasures report ex­
plain s wiretapping, "bugging" defenses, $8.00.
Samp le, $1.00. COUNTERTECH, Box 5723, Be­
thesda, MD 20014

CARBIDE drills-Numbers 68 (.031),65 (.035), 62
(.038), 60 (.040), and 58 (.042)-AII 'I. inch shank.
New. Two for $7.85. Each additional, $3.70@.
Postpaid. CM CIRCUITS, 22 Map le Avenue, Lack­
awanna , NY 14218

1802 simulator program for debugging without
breakpoints and for learning machine language
programming. Send S.A.S.E. for details : LARRY
HAWKINS, 10410 Edgewater Road, Louisville, KY
40223

051 chall enger 1P-Superboard II 90-page step-by­
step programming manual , $5.95 +$1 .00 P&H,
TIS, Box 921RE, Los Alamos, NM 87544

SATELLITE Television -movies, sports, etc . Build
or buy your own Earth Station. Send $3.00 for
Informat ion. SATELLITE TELEVISION, Box 140,
Oxford, NY 13830

HAMS, CBers, SWLs -elght character morse-A­
word morse code reader; RTTY reader. Decodes
signals off the air. Send for details . MICROCRAFT
CORPORATION, Box 513R, Thiensville, WI 53092
1-414-241-8144 .

TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756 , White Bear Lake, MN 55110

AM/FM·MPX STEREO RECEIV
"C lose -cut spec ial *@ watts (RMS )!
channel *Ta pe inputs *Phono inputs
*Fu lly wired & ready to inst all in cab ­
inet or wa ll *Cabinet available *Jus t
add speak ers to op er at e *4 channel!
quad outputs availabl e *Co mplete jax
pan el & many other extras. -L.P. was
5199.95. IC/FET. Sh. Wt. 7 Ibs.
ll' =12wts 9X0538 549.88
ll' E 8 wts 9X0296 539.8R

~
.... ~~. ,
, I 'I
r t t : ..-'. ~- ,~
3WAY SPEAKER KIT· 549.88/pr

Famous mfr . has cabin ets not assembled
but ail routed, just "smap in" groo ves &:
glue to get complete fini shed cab inets.
As easy as 1,2,3 . Try it and you will see .
We seil complet e kit of two cabinets, 4
speakers good for 35 Watt {RMSI.
terminals, ducted port, grill stuf f, & in­
st ruct io ns. Size: 17"Wx10%"H x9 %"D.
2 for 549.88 9AB0460 S49.88/pr.

POWER SUPPLY KIT

I N PU T~~ '~[TI]':-=' '\
115VOLT ",~""'?1 ~ t I •

16HZ. ~ ~ ;;- .
We SUPPly ..II etectrtcat .and e l ec t ron i ~ .
puts, you supply labor & mech~nic~1
parts , too ls, & case.

~~V~~~;~~r~ e.r .' r~0~1 ' .2 ? ~ , .2~ ,L9~; O
B,;atte ry Ch~rger 12V D C, 15 A , 15 Lbs.
9~0089 (1 SA) . • . . • $1 4 .50
Nt-c ac B;lUery Charg er K ;t , Su pe r
Buy! Up to 35VDC, 500Ma .
Sh . ~t. 5 Lbs. . . . 7C70243 . . . $ 6 . 0 0
~~jl~2~'~ ' Kit . 5 V . 1 A . Req 'ted . $ 6 .0 0

5 to 2 4VDC Re 9 'ted &. .adjushbl e
:~~ps. Sh . W t . 1 5 Lbs . '

VOLTAGE
REGULATORS

LM320K5 $1.90
LM320K12 1.90
LM320K15 1.90
LM340K5 ' .75
l M 340 K1 2 1.75
LM340K15 1.75
LM340K18 1.75
78051 .99
78061 .99
78121 .99
78151 .99
78'81 .99
78241 .99
79051 1.10
79 1 2 1 1.10
79151 1.10

send for
FREE CATALOG

Featuring:
Compu len .Ind .Icceu or in, ditJ.
dri\'n, prinlers, intctr.ltcd ci r­
cui ts, LEOs, se miconducto rs,
boo ks, so fh....re , een ee etc rs,
plus more .Ind more! The .id~t

K'IK hon .II the low CiI prices!
Circle our ru der K'r~i<c numhcf
or phoncl ....rite loeb ., for , ou r
copyl

Pol)' by cM ck, M,u lefch.lrae•
Yiw., or COD. Ch.u , e orde rs
please inclu de e l pir.alion dolte
Fon ian p.ay in U.S. funds. Order
by phoncor m.lIiI. o r a t ou r retai l.
MINIMUM ORDER $10. pleu e
include phone number .and m.lIJ­
oI.lincl iSJl,l e you are o rderin..
fro m. Pric~ ~.a l id Ihru lut dol., of
cowr date. StIlP PING: USA :
.add $2.00 for the finl 2 Ibs. For
I rou nd .add JSt for .addr l lb. For
.air .add 7S( lor .add r l lb. FOR·
ElGN: ilU rfoleC':.add $3 ,00 for fint
2 lbs, 6CKper .addt l lb. Air. .Idd
$11.00 for first 2 1bt, $5 for eoleh
.addr l lb. COOs $1 .add r l. Gu.ar­
.Inlm $.Itillolelion lor 120.uyS
or you r mone., tuck! Not fe­
sponiib le fo r h pOl r.lp hiu l
errors. Some itC'ms subject 10
p' tor $.lie. We rC'K'n 'C Inc rilhl
to limit qU.lnlili"-

HOW TO ORDER

Order by Cat No. 999and type

r , 1K' Price

AMAZING ELECTRONIC PROJECTS and·PRODUCTS:
Lasers Super Powered. Burning. Cutting. Rifle. Pistol.
Pocket. See in Dark-Shotgun Directional Mike-
Unscramblers -Giant Tesla-Stunwand-TV Disrupt-
er-Energy Producing. Surveillance, Detectio n. Elee·
trlfying. Ultrasonic. CB. Auto and Mech. Devices. Hun-
dreds More-All New Plus INFO UNLTO PARTS SER-
VICE. Catalog $1.Information Unlimited,Dept. R880x
716 Amherst, N.H. 03031.

FOR SALE
RADIO & TV tubes 36¢ each . One year guaran-
teed . Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217 -E Univers ity, San
Diego, Calif. 92105

NAME brand test equipment. Guaranteed dis -
counts up to 500/0. Free catalog . SALEN ELEC-
TRONICS, Box 82-M , Sko kie, IL 60077

PRINTED -circuit boards, reasonable. Also , art-
wor k, prototypes, designs, fabrication and test -
ing. MICROCON INC., Box 43, Glenview, IL 60025

AUDIO noise reduction kit-318 silencer for
tapes, records, FM. Free brochure. LOGICAL
SYSTEMS, 3314 " H" St. , Vancouver, Washington
98663 .

SCANNER/monitor accesso ries-kits and factory
assemb led. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

FREE catalog, IC's, LED's, semi 's, parts. CORO-
NET ELECTRONICS, 649A Notre Dame W., Mon-
trea l, Que., Canada H3C 1H8. U.S. Inquir ies.

RECONDITIONED test equipment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel , San Pablo, CA 94806

HIGHLY ONE-MANPROFITABLE

ELECTRONIC FACTORY
Investment unnecessary . knowledge not re-
quired. sales handled by professionals. Ideal
home business, Write today for fact s'
Postcard will do. Barta-RE-Z, Box 248,
Walnut Creek, CA 94597.

NO. PRICE
74 L5157 1.45
7415158 .69
74 L5160 .99
74 LS161 1.10
74 L51ft2 .99
74l$163 .99
74 L$1M 1.25
74L5165 .89
74LSl68 .99
7415169 .99
7415 170 1.M
741$173 1.29
74 L$174 .99
74 L$175 .99
74 L518 1 2.25
74 l$ 190 1.10
74 l$ 191 1.10
74 LS192 ' .10
7415193 1.10
74LS194 1.10
74 L5195 1.10
74LSl96 .89

~:t:~~~ ~ :~~ ...--------..
74 l 524O 4.50
74 l$ 241 2.40
74 L$242 1.50
74l$243 2.50
74 l$244 2.60
7415247 1.10
7415248 1.10
74 LS251 1.99
741525 3 .99
74LS257 .99
74 L5258 .99
74 L5259 1.99
74 L$260 .69
74 L5261 1.75
74L52&6 ,49
74l$273 1.50
741$275 4.50
741$279 .75
74 L5283 .79
74 l$293 1.95
74l$29 5 .99
74l$298 .79
74LS365 .85
7U S366 .79
74LS36i .85
74 L5368 .85
74 l$373 3.05
74 LS374 1.95
74 LS3n 3.90
74 15378 1.25
74l$386 .65
7U539 3 1.95
7U 53C)5 1.4 5
74LS399 2.9 5
74l $424 1.9 5
74 L~ 1.25
74 lS6 70 2.49
8 115 % 1.45
8 1l$ 97 1.55

• - 0

PRICE
.28
.ts
.2'l.,....
.15
.2'l
.2S
.2'l
.5'
.2'l
.5'

1.25
.3'
.2'l
.2'l
.2'l
.25
.15
.3'
.2'l
.3'.3'
.J'
.32
.3J
.es
.8'
.7.
.2'l
,2'l
.2'l...
.S'...
.4S...

1.25
.4S
.4'
.75
.5'...

1.15
.3'l
.4S
.29
.2'l
.2'l
.4'...

1.35...
.3'
.7.
,88
.88

1.25
.&7
.7'

1.7C)...
,&.

NO.
74 l$ OO
74LSOl
74LS02
74 LS03
741$04
74 l$ 05
74 L506
74 L509
74 l$ 10
74 l$ 11
74 l$ 12
74 LS13
74LS14
7415 15
74LS20
74 LS21
74 LS22
74l$26
74 l$ 27
74 l$ 28
74L$ 30
74LS32
74LS33
741$37
741$38
74LS40
741$ 42
741$4 7
74l$43
74L$5 1
74 l$S4
74l$55
74LSiJ
741$74
741$75
74 L5 76
74 L58 3
74 L$85
741$3b
74l$90
74LS92
74 LS93
7415 95
741$ 96
74 L$107
74 l$ 109
7415112
7415113
74 L5114
74LS122
74 L$123
74 l$ 124
74 l $125
74 l$ 126
74 L$132
74 l$ 138
7415 139
7415145
74L5 151
74 L5153
74 L5154
74 L5155
74 L5156

~IA~I s: "" nN s:as:s: INs=naU ATlnN r:. ADn

PRICE n PE NO. PRICE

.160 . 7410'9 .55

.18 74116- 1.95

.11 74120 1.25

.11 74121 .35

.19 74122 .J9

.19 74123 .4'

.19 74125 .J,

.19 74126- .44

.19 74128 .49

.19 74132 .6-9

.19 74136- .75

.25 74139 .6-9

.25 74141 .79

.35 74143 2.75

.600 74145 65

.19 74143 1.25

.2 5 741SO .89

.19 74151 .59

.79 74153 .59

.22 74154 .99

.25 74155 .75

.35 74156- 1.11

.19 74157 .65

.25 741600 .15

.25 741ltl .79

.25 74162 .1'

.27 741' 3 .79

.45 74164 .1'

.70 7416-5 .19

.49 741" 1.2'

.59 74'70 ' .59

.59 74173 .99
.69 74174 .as
69 74175 .79
.59 74176 .79
.69 74171 .75
.1' 74179 1.89
.1' 74780 .79
.19 74111 ' .89
.t 74182 1.25
.t 74184 1.95
.J3 74' 85 1.95
.28 74190 1.25
.rs 74191 1.1:5
.29 74192 .75
.39 74193 .75
.J 5 74194 .e9

4.75 74195 .6-9
.49 741% .89
.9'.1 74197 .19
.9'.l 741' 11 1.49
.59 7419'.l 1.49
.f.' 74221 ' .4')
.35 74251 ' .O"J

1.75 74273 ",0
.39 7427. 3.00
.55 74279 .as
.43 742')8 .95
.4 3 7436-5 68
.79 743" "
.65 74376 60lI
•6') 743" .608

2.90 70 ')) 3.25
1.42 1197 u s.,.

A MILESTONE

. ~~ ~s!te~nc.
~ Newton, N.H. 03858

nPE NO.

7<00
740 '
740 '
740 J

"..
'40S"..7407
7408

"..7410
7411
7411
7413
7414
7416­
7417

"20
7422
7423
7425
7426­
7430
7432
7437

""7439
7440
7441
7442
7443
7444
7445
7446­
7447
7441

" SO
7451
745)

" ..."..7470
7412
7473
7474
7475
7476­
7479
"80
7481
7482
743'
743 S

".."..
"'"7491
7492
7493
7494
749 5

"..74'7
74100
74107

We Also Offer Many
Types of "SELECTRIC"*

Printers: ASR, RO and More.
,------For Example: .

Receive onl y . BCD Coded "Select ric" with Pmteeo Platen
and Data. A S-IS. used . Model 1980

Only ' 1 0 9 .0 0 eachll

TTL
Order by Cat No. 999 and t ype

P
R
I
N
T
E
R
S
•••••

' Trademark of Int ern ati onal BUSiness Mact unes

Write or Call for our Specia l
PRINTER FLYER

(1103)382-51711
oMastercharge and VISA accepted

: «Phon e Orders Are Welcome
• «Prices may not in clude shipping & handl ing

: PRINTERS ••••• ·PRINTERS••••
CIRCLE 41 ON FREE INFORMATION CARD

P
R
I,
E L-=--"7~-=:'=":'-=-:=::-:=7:---c---..J

R
S

P
R
I,
E
~ ~PRINTER OFFER!!!
: ~c;~DIABLO "Hytype" DaisV Wheel
: I<~R TERMINALS
• . " Featuri ng:
~ oASCIl RS-232C 1/ 0

, - -- :;6 ~1~~5&&3~ogp~aud
oDual 10 & 12 Pitch
oPlotter Capability
• Many more exci t ing

features

Th ese used, cleaned and refurb ished Daisy Whee l
Terminals feature the FAMED DIABLO "HYTYPE"
Dai sy Wheel Printer with its multitude of capabili ­
tie s. Incl udes 1/60" hori z. & 1/48" vertica l spac ing
in the "PLOT" mode.

Limited DUe,. - Special p,.ice
Only $1750.00

WH ILE THEY LAST!!!

(j)
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o
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W
...J
W

o
o
-ca:
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NEW PRODUCTS! 
Super Color S -100 Video Kit $99.95 
í Ipanda(4 to 256 x 192 high reuolubon color 
;reprises 6647 with all display modes computa 
ontroSed Memory mapped 1 K RaM ,spersa. 

Ole to 614 S-100 bus 1802 8080 8085 MOW 

Gremlin Color Video Kit $59.95 
32 z 16 alpharumencs and grayucs up to 8 

:01ot1 "nth 6847 dab. 1K RAM at E000 Plugs 
-to Super EN 44 pm bus Not expandable to NO 
'esdlutan C/raphds 

Elf II Adapter Kit $24.50 
Plugs into 0111 providing Super EK 44 and 50 ; 
bus plus S.100 bus expansion (With Super E. 

anon) thgli and low address displays state 
and mode LED s optional S11.18 . 

1802 16K Dynamic RAM Kit 5149.00 
1802'5 -ton expand». to 321k Kean redresn 
'clocks up to 4 MHz w no wan sates Ade 16K 
RAM SPI .M. 

Ouest Super Basic 
'he leader on rwspensrve 1602 systems 

:aces another test. Ouest Is the lust corn- 

;any worldwide to blip a bis ln stake ta 1002 

systems A comp,* funuscn $gais Male by 
Rea Defter mdudmg Boating pore capability 
with SOSI«r; nOtstiOn (number range - 17E"). 
32 bit eager - 2 loto'. Muli dun rays Strang 

arrays. Sting marepuMbon. Cassette LO. Save 

1 nd bad. Basic. Data and madam° language pro - 
;rams. and over 75 Statements Functions and 

paatas 
l asty adaptable on most 1802 systems Re. 

;unes 12K RAM minimum for Banc and usa 

programs Cassette version in stock now ROM 

versions corking soon with exchange pnveege 
allowing sas credit ta cassette version 

Sow task on Canter S40 00 

Tom Pittman s 11102 Tlny Basic Source using 
saw aeaMWe Find oul Kou Tom Pierian wrote 
nay silk and sow to get tad most out Of it 

NWeer dieted bolero S19 00 

5-IN 4-SIN Eadeneioa 1 995 

Sap. MsNIOi VI I Source Listing $15 00 

COnWy Seen Assembler Edna. Disassem- 
bly, DA AO. Super Sound Music. EPROM Fro. 

trimmer 

Same dayslplel. First wa parts only 
Factory tested Guaranteed money back 

Ouakty IC s ano other components at tac- 
'pry erces 

INTEGRATED CIRCUITS 
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RCA Cosmac Super Elf Computer 5106.95 
; ampare features belon you decide to bey any A 24 key HEX heyBSSIN escudes 16 HEU Keys 

otter cortputem There is no other computer on plus INC restt me. wan. Noel mom pre- 
'he marks today tat has all the aesenble tent- Net amener sheet and Naja seep Large. on 

is of the Sger EN ta so kale money The Super board displays promo output and opoaal M jl 
Et is a small seille board computer that does sad Iwo address There n a 44 pin standard 
many big things It is an excellent computer for corrector slot ta PC cards and a 50 pun corrtc- 
rairkng and for learning progrrnnkng web its ta S1o1 for the Ouest Super Expaagn Bord 
madura language and yet it is airy emended Power supply and sockets for ais IC s an Ilt- 
with additional mameny. Fell lash. ASCII clfded In tlhe pests plus a detailed 127 pg instruc 
Keyboseds. WING dandier geanwa. We. bon manual ,anion now notions over 40 pgs of 

Before you buy another small computer see rit software reo including a saes of lessons to 

^clades the tOlow,ng features ROM monitor help get you styled and a music program and 

;rate and Mode displays Single step. Optional graphics target gist 
address displays, Power Supply Audio Amplifier Many sdsools and umnrsmes are using tad 
and Speaker. Fury socketed for IS IC s Real cost Super EN as a course of study OEM s use It for 
'f in warranty repars Fue documentation tranng and research and development 

Super Ell indexes a ROM rw tof pro- Remember. Other cdimP ten aiy Offer Super EN 

;ram loading. editing and execu' z n $lNGLE features at additional cost or not at a Caspar' 
STEP Is program dibsggleg .'''ces is not an- brion you bey Seps En KM 3100.01. IMgb 

ki01d in otters at the same pesa With SINGLE address option 5$ 95. los address Speml 

STEP you can see the m'troprocesso chip open 19 95 Custom Cabins with dMed and labelled 

'rig wilt' 'e tongue Ouest address and data bus Plexplss front panel $24.16. Expansion Cabins 

spays before. during and aver ezecutmp'n- with room for 4 5-100 boards $41.00. MICae 

strud,ons Also. CPU mode and instruction cycle Balm Memory SIWer KR $4.96. M Its and 

are decoded and displayed on 8 LED indicators aborts also completely assembled ana tested 

Odalaò. a 12 page monthly software podia- 
bon for 1802 computer users Is avale by sub - 
sapoon for $12 00 per year 

Tiny Basic Cassette 610.00. on ROM SOI.M. 
ormnl EN Me board $14.95. 1M2 salivare 
Moses Video Graphics $3.50. Garnes and Music 
$3.1110. Chip 8 Interpreter SO 50. 

Super Expansion Board with Cassette Interface $89.95 

An RCA 1861 video robes crap Mows you to 
:onnect to your own 

robes 
an inexpensne video 

-cats to do graphics and gapes There's a 

speaker system included for writing your own 
.c or using many music programs already 

.ntten The speaker ampMuf may also be used 
'o drive relays fa control purposes 

'NI is truly an astounding value' This board has 
;een designed to aloe yas to Cleode how you 
want it optional The Soper Epanla Bowl 
comae wall 4M el low parer RAM fully address- 
able anyvNNre n 6411 wan tarn -in memory pro- 

ved arid a tassels lestera= Provisions have 
been made for ais otter opbons on the srte 
Sears rd e Ms neatly into the hardwood cabinet 
alongside the Safer d The board includes slots 
for up to 6K Of EPROM (2708, 2758. 2716 or TI 

:716) and tinily aaihlse. EPROM can be used 
(or the monta and Try Basic or otter purposes 

A NL Saper ROM Mader $19.96 is available as 
an on board option in 270e EPROM Wadi has 
been preprogrammed with a program loader 
editor and ana dtckng multi the cassette 
read/ante software. (rsocabble cassette lMe) 
another excuses from Ouest t Includes register 
saw rot readout. bock move capability and 
video graphics driva with Winking also Break 
aunts an be used with the register saw feature 
to isolate program bugs quickly. then follow with 
a'rigla flan Tri. Clan Mn'an it mermen rah 

subroutines Sowing users to take advantage of 
monitor functions imply by calling them up 

Improventms and revisions ale easily dore .nth 
the montois If you have the Sider Eapnlsn 
Usard aria Steer Weft the mon'a is up and 
runeeng at the push of a button 

Other on board opbons ink uoe Parallel lapel 
sas Osrsl Ports wok Isis beelbke They 

Mom easy connection of an ASCII keyboard to the 

input port R$ 232 Wad 28 ma laures, lap for 
teletype or Oder deea are on board and if you 

raid more memory there are tao 5-11111 tots tor 

steno RAM or video boards Also a 1K Super 
Monta version 2 with video driver for full capa- 
bility display weh Tiny Basic and a video "tenace 
board Penile' I/0 Pons $9 Is RS 232 34 50. 

TTY 20 ma IfF $1 95. 3.100 S4 50 A 50 Wm 

al lid a pal asth nOOOn cible is avaiable at 

515 50 ta easy connection between the Super 
EN and tad Seger Exposais lad. 
Power led MM ta the complete system (see 
Multi-von irer Supply ) 

TERMS $5 00 min order U S Funds Calif residents add 6° °tai 
BankAmericard and Master Charge accepted 
Shipping charges will be added on charge cards 
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- ------- - - - - -- - -- -- - - 
6502 based single board with tue KSCI1 keyboard 
and 20 column thermal ponter 20 char al- 
panumenc display. ROM monito fully expand- 
able 5375 CO 4K version 5450 00 IK Assem 
bler $85 00. 8K Basic Interpreter $100 00 

Special vale power supply ta MM 65 asses in 

berme $49.00. Carpkte AIM 65 ,n ten bndcase 
with power supply $415.00. Molded plastic 
enclosure to te AIM 65 plus power supply $47.50. 

AIM 651(IMVIMSuper E' 44 pun expansion 
bord. 3 tamale and 1 male bus Board plus 3 

connectors $22.41. 
AIM 65ALIMVIM 1.1) Expansion Kit. 4 parallel 

and 2 serpa ports plus 2 internal tuners $30.00. 
PROM programma ta 2716 $158.00 - 

Multi -volt Computer Power Supply 
8v 5 amp. - 18v 5 amp. 5v 1 5 amp. 5v 
5 mp. 12v 5 amp. 12 option - 5v. - 12v 

are requited Kr $29 95 K' with punched frame 

$37 45. $4 00 shipping Woodgrain case 
Sto CO. $1 50 shipping 

PROM Eraser 
Wer aase 25 PROMS in 15 minutes Utra- 
vlofet. assembled $37.50 

60 Hz Crystal Time Bast Kit $4.40 
Cantos dig cal docks from AC line frequency 
to crystal ems base Outstanding accuracy 

79 IC Update Master Manual $35.00 
Complete IC data selecta. 2500 pg mass refer- 

erice guide Owe 50.000 cross references Free 

wdle sews through 1979 Donesbc postage 

$3 50 No foreign orders 

CIRCLE 6 ON FREE INFORMATION CARD 
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Not a Cheap Clock Kit S14.95 
Incades everything except case 2-PC boards 
6- 50' LED Displays 5314 doc. r . 

former. al components and full n; 
Orange displays also avail Same UI 80 

displays. Red only $21.06. Case 211 75 

NiCad Battery Fixer Charger Kit 
Ope °s snoreo teus'ta' a:.' - 
arfa then charges them up as in c ' 
parts and untrucbons S% :5 

S -100 Computer Boards 
8K Static RAM Kit 

16K Static RAM K' 
24K Static RAM Kit 
32K Static RAM Kt 
16K Dynamic RAM Kit 
32K Dynamic RAM K' 
64K Dyrarrkc RAM Kit 

BK'l6K (prom Kit (less PROMS) 
VON Interlace Ka 

$135 OG 

265 00 
423 00 
475 00 
199 00 
31000 
470 00 
610.00 

$120.00 
MoMertoard fJ1. Extender Bord S/.M 

Video Modulator Kit 58 95 
Comen your TV set amo a high Osa 

wthout aleconq rsirmal usage Cart;; '- ' 

with tus nstrticnons 

Digital Temp. Meter Kit S34.00 
Indoor and outdoor Swtdses back and tor,' 
Beautiful 50- LED readouts Nothing kke't 
available Needs no additional parts for coy 
pate fur operation Will measure 

2001 tenths of a degree au or 

Beaullul *Oodgrain Case bete) S11 

FREE Send for your copy Of our NEW 1979 
OUEST CATALOG Include 28v stamp 

TERMS: $5.00min.orderU.S. Funds. Callfresldentsadd6%tax, FREE S d f f NEW 1979
HankAmerlcard and Master Charge accepted, : en or your copy 0 our
Shipping charges will be added on charge cards. QUEST CATALOG. Include ,28c stamp.

NEW PRODUCTSI
Super Color S-100VideoKit $99.95 Elf II Adapter Kit $24.50
Expandable to 25.6 x 192 high resolutioncolor Plugs intoEn II providingSuper En 44and50pin
graphics. 6847 withall display modescomputer busplus S·1OO bus expansion (With SuperEx­
controlled . Memory mapped. 1K RAM expanda- pansion). High and lowaddress displays, state
bleto6K. S-1OO bus1802,8080, 8005,Z80 etc. and mode LED's optional $18.00.
Gremlin Color Video Kit 559.95 1802 16K Dynamic RAM Kit$149.00
32 x 16 alpha/numerics and graphics; up to 8 1802IS·1OO expandable to 32K, Hidden refresh
colors with 6847 chip; 1K RAM at EOoo. Plugs wlclocks upto4MH,winowaitstates Addl. 16K
intoSuper En 44pinbus.Not expandabletohigh RAM $ri.OO. .
resolution Graphics.

"Tl
m
OJ
:D
C»
:D
-<...
CD
00
o

$135.00
265.00
423.00
475.00
199.00
310.00
470.00
$89.00

$129.00
Extender Board $8.99

Not a Cheap Clock Kit $14.95
Includeseverythingexcept case. 2-PCboards.
6·.50" LED Displays. 5314clockchip, trans·
former. all componentsandfull instructions.
Orange displays also avail. Same kit w/.BO"
displays. Redonly. $21 ,95. Case $11,75

Digital Temp . Meter Kit $34.00
Indoor and outdoor. Switches back andforth .
Beautiful. 50' LED readouts. Nothing likeit
available. Needs noadditionalparts forcom­
plete, full operation. Will measure - 100' to
+200'F, tenths of a degree, air or liquid.
Beautiful woodgrain case wlbe,el $11.75

Video Modulator Kit $8.95
Convert your1Vsetintoahigh quality monitor
without affectingnormal usage . tomplete kit
with full instructions .

S-100 Computer Boards
8KStatic RAM Kit

16KStatic RAM Kit
24K Static RAM Kit
32K Static RAM Kit
16KDynamic RAM Kit
32K Dynamic RAM Kit
64K Dynamic RAM Kit
8K116K Eprom Kit (less PROMS)
Video InterfaceKit
Motherboard $39.

NiCad Ballery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up, allinonekitwlfull
parts and instructions. $7.25

60Hz Crystal.TimeBaseKit $4.40
Converts diQital clocks fromAC linefrequency
to crystal timebase , Outstanding accuracy.

Multi-Yolt Computer Power Supply
8v 5 amp. ",18v .5 amp, 5v 1.5 amp. - 5v
.5 amp. 12v .5 amp, - 12 option. ",5v. ",12v
are reQulated . KitS29.95. Kitwithpunched frame
$37.45. $4.00 shipping. Woodgrain case
$10.00. $1.50shipping .

791C UpdateMaster Manual $35.00
Complete ICdata selector. 2500 pg. masterrefer­
ence guide. Over 50,000 cross references. Free
update selVice through 1979. Domestic postage
$3,50. Noforeign orders .

PROM Eraser
Will erase 25 PROMs in 15 minutes. Ultra­
violet, assembled $37.50

Sam. day-shipment. First line partsonly.
Factory tested , Guaranteed money back,
Quality IC'sand other componentsattac-
tory prices .
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ROCKWELL AIM 65Computer
6502 based singleboardwithfullASCii keyboard
and 20 column thermal printer. 20 char. al­
phanumericdisplay. ROM monitor. fullyexpand­
able. $375.00. 4Kversion$450.00. 4KAssem­
bler$85.00.BK Basic Interpreter S100.0Q.

Special small powersupplyforAIM65assem. in
frame $49.00. Complete AIM 65in thin briefcase
with power supply $485.00. Molded plastic
enclosure tofll AIM65pluspowersupply $47.50.

AIM 65/KIMNIM/Super En 44 pin expansion
board; 3 female and 1 male bus . Board plus 3
connectors$22.95. .

AIM 65/KIMNIMI/OExpansionKit; 4 parallel
and 2 serial ports plus 2 internaltimers $39.00.
PROM programmer for2716 $150.00.

programs. Cassette version in stock now. ROM
versions coming soon with exchange privileQe
allowing some credit for cassette version.
Super Basic on Cassette $40.00
Tom Pillman's 1802 Tiny Basic Source listing
nowan llable. Find outhowTom Pillman wrote
Tiny Basic and how to get the most out of It.
Nn er oItered before. $19.00
S-1004-SlotExpansion $ 9.95
Super MonllorYI.I Source Ustlng $15.00
Coming Soon: Assembler. Edllor, Disassem­
bler,OAiAO. Super Sound/Muslc, EPROM pro·
grammer,

RCA Cosmac Super Elf Computer $106.95
Compare featu res before you decide to buyany A 24 key HEX keyboanl includes 16 HEX keys
other computer. There is no other computeron plusload, reset, run. wall, Input, memory pro­
themarket today thathas all thedesirable bene- tect. monllor select and single step. Large . on
fitsof the SuperEllforsolittlemoney. TheSuper board displays provide output and optional high
En is a small single board computer thatdoes and low address. There is a 44 pin standard
many big things. It is anexcellent computerfor connector slotfor PC cards and a50pinconnec­
training and for learning programming with lis tor slot for the Quest Super Expansion Board.
machinelanguageand yetit is easily expanded Power supply and sockets for all IC's are in­
with additional memory, Full Basic. ASCII ciuded intheprice plusadetailed127pg. instruc­
Keyboanls, videocharacter generation, etc. tionmanual which nowincludes over 40 pgs. of
Before you buy anothersmall computer, seeif it software info. including a series of lessons to
includes the following features: ROM monitor; help getyou started and a musIc program and
State and Mode displays; Singlestep; Optional graphicstarget game.
address displays; Power Supply; AudioAmplifier Many schools and universities are using the
and Speaker; Fully socketed for aIl IC's; Real cost SuperEn as acourse of study. OEM's useit for
of in warranty repairs; Full documentation. trainingand research and development.
The Super Ell includes a ROM monitor for pro- Remember. other computersonlyofferSuper En
gram loading, editingandexecutionwithStNGlE featuresatadditionalcostor not atall. Compare
STEP for program debugging which is not in- before you buy. Super Ell KII $106.95, High
cluded inothers atthesameprice. WithSINGLE address option $8,95, Low address option
STEP youcan see themicroprocessorchipopera- $9.95. Custom Cabinet with drilledand labelled
ting withtheunique Questaddress and data bus plexiglassfrontpanel$24 .95. ExpanSIOnCab,"et
displays before, during and aller executing in- with room for 4 S-1OO boards $41.00..NiCad
structions. Also. CPU modeandinstructioncycle Banery Memory Saver Kit $6.95. All k,ts and
are decodedand displayedon8 LED indicators. options also completely assembledand tested.
An RCA 1861videographicschipallows you to Questdata, a12pagemonthly sotnvarepublica·
connect toyourown 1Vwithaninexpensivevideo t,onfor 1802computerusersISavailablebysub­
modulator to dographicsand games. Thereis a scnptlonfor S12.OO per year.
speaker system included for writing your own Tiny Basic Cassette $10.00. on ROM $38,00,
music or using many music programs already original En kit board $14.95. 1802 sollware;
written. The speaker amplifiermay alsobeused Moews Video Graphics$3.50. Games andMusic
to drive relays for control purposes. $3.00. Chip 8 Interpreter $5.50.

Super Expansion Board with Casselle Interface $89 .95
Thisis trulyanastoundingvalue! This board has subroutines allowing users to take advantage of
beendesigned to allow you to decide howyou monitor functions simply by calling them up.
want it optioned. The Super Expansion Boanl Improvements and revisions areeasily donewith
comeswith 4K01 lowpowerRAM fUllyaddress- the monitor. If you have the Super Expansion
able anywhere in 64K withbuill-in memory pro- Boanl and Super Monitor themonitor is up and
tect and a cassette Interface . Provisions have running at thepush of a button.
been made for all other options on the same Other on board options inciude Parallel Input
board and it fitsneatly intothehardwood cabill'lt and Output Ports with full handshake. They
alongSidetheSuperElf. The board !".cludes slots allow easy connectionofanASCII keyboardtothe
for upto 6Kof EPROM (2708.2 758. 2716orTI input port. RS 232 and 20ma Current Loop for
2716)and IS fullysocketed. EPROMcan beused teletype or other device areonboard and if you
forthemonitorand Tiny Basicor other purposes. need morememory thereare twoS-100slotsfor
AIK Super ROM Monitor $19.95 is availableas static RAM or video boards. Also a 1K Super
anon board option in 2708 EPROM which has Monitor version2withvideo driver for full capa­
been preprogrammed with a program loaderl bilitydisplaywithTiny Basicand avideointerface
editor and error checking mulli file cassette board . Parallel 1/0 Ports $9.85, RS 232$4.50,
readlwrite sotnvare. (relocatible cassette file) m 20 ma IIF $1.95, S-l00 $4.50. A 50 pin
another exclusive fromQuest. It includes reQister connector set with ribbon cable is available at
save and readout. block move capability and S15.50for easy connection between theSuper
videographicsdriverwith blinkingcursor. Break Ell and the Super ExpansionBoanl .
points can beusedwith th~ registersavefeaMe . Power Supply Kit for the completesystem (see
to Isolateprogram bugsqUickly, thenfollowWIth Mu~i-volt Power Supply).
single step The Super Monitor is ivritten with

Quest Super Basic
Quest, the leader in inexpensive 1802 systems
announces another first. Questis thefirst corn­
pany worldwidetoshipafull sizeBasic for1802
systems. A complete function Super Basic by
Ron Cenker inciuding floating point capability
withscientific notation (number range ", .17E'1l,
32 bit inteQer ",2billion; Mulli dimarrays; String
arrays; String manipulation; Cassette 1/0, Save
and load, Basic, Data andmachinelanguage pro­
grams; and over 75Statements, Functionsand
Operators.
Easily adaptable on most 1B02 systems. Re­
quires 12K RAM minimum for Basic and user
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save on gas! 
Enjoy the benefits of 20% better gas 
mileage, quicker starting, elimination of 
tune -ups, reduced pollution, and 50,000 
miles on plugs and points. 

Update your car with a TIGER solid 
state electronic ignition system. Easily 
installed in 30 minutes . . . even on 
new cars. 

Tiger 500 CU 
Assembled S49.95 
Simplikit $29.95 

PostpaLI USA. 
Master (large & BankAmericard accepted. 

TTStar Corporation 
Phone (303) 243 -5200 

P.O. Box 1727 
Grand Junction, Colorado 81501 

CIRCLE 13 ON FREE INFORMATION CARD 

POTTER BRUMFIELD 
4 POT RELAYS 

1111071 
Isom 01 it 

Mmitmle at 
w 7I . 

40 1. pal l.rrMMIII 
nn «a 
110T, to trig. 
LARGE OUANTmES AVAILABLE 

LINEAR SUDE POTS 
Il ,M,. 1. 

40.70 

Memel, SPECIFY VALUE 

10 MEG POTS 
Standard' Watt $72e 

M LOng Shall " De 
nrr$$ 004 For $1,00 

50K AUDIO SLIDE POTS e Fla tt4a. a 

71%2.Kaah . . . 9 

1 OMM 175 WATT 
WIREWOUND RESISTOR 

l4- Ions. 1.14- 4M. 

REED RELAYS 
11-1S VOLT O.C. 
NORMALLY OPEN 

CONTACTS 
1 amp mat switch 
t amp max carry 
SOOT SIZE 
approx. 1 Inch lone 
Si Inch Alen 

5.P.S.T. 1600 ohm cal 
St tS 
Itch 

D P ST 1200 ohm cou 
SI )D 
Rach 

31.S.T. 750 ohm cal 
eacI 

SO 

2244 /DOE BOARD CONNECTOR 
TIN SOLDE RTAIL 1W" .200 

LARGE WARMS{ AVAIU/LE 
SI Mooch 1010+61719 

CH DP D T PRINTED 
CIRCUIT MINI TOGGLE 

1r M amo 
MIA Ill 10 

I 1 0 1n.40 

HOUSE MARKED 
DARLINGTON TRANSISTOR 
Sri c I. S MIPS 

4 

WIT s 
.M MYO1,4 

r 111 POP 11 11*. 
740 Roch 

rain 

HOUSE MARKED 
DARLINGTONQ 
TRANSISTOR \\ 
ó Ani« U .on 
150 Wen 
Soule to MJ4070 RIP 

MJ017 MPr 
SO/COT NPR Or P10 

161 

S1.S0 
e ase 

ALL ELECTRORIC= CORP. 
905 S. Vermont Aye, SEND FOR OUR FREE CATALOG 

Loi Angel.. CA 90006 TERMS 
12131 3504000 

Ste« I W Mhw.. Hoots 
/AM SOM 

Mond, Vow t r47aT 
Sal.aa, 

10AM IPM 

044411104 LAMO 
MM OrOr S1I00 
AN SI M 
371PPa6 UfA 
Ctw. RN AN 5\ 
km0r 5h'Pert5 

CIRCLE 15 ON FREE INFORMATION CARD 

.,,y 70100E CLM50 
n 
7 
« 

111111111 

wN 
w 
w 

waI 
K.41 
KtI7 

.r w r r. 
abw 

WWI 

4,1 
4111 

.10 
iw 

w nw 
wr 1w 

K'01 
Kt40 

4.7 

11 
of 

7w rw 
w ..o. n K ! KtN 

w 
w 

.711 
1H 

.M r.. 
w 

.a40 H w 
It 

K'n K 1p M 
.111 
"71 

w 
10 

.0.0 K4 =Kw 
. K471 

.t401 
AI r 

.w n K« u 1440 
OD 

- Pb 

140/0.1 M1 'w 
4Mii 1 N 'w K. 

7.m 
M ta 

PP 4ú M MN - w 

1 TL RUED RELAY - /PIT 6V 201.íI SI 00 

PRINTED CIRCUIT BOARD 
4 b ,,ELE SIDED EPDXY 
$OHU , 16" Clack 
SOO w . . 

EPDXY pew.4tto. bord 
1/16- thick Ment 1/10- 

5425 

s, 

..11 

deMP *IS 

Deb 

rw7.«tr 

.4010 

Ito 

DAC-OSSC - B bet DAC - 59 95 
9" DISKETTES - HARO SECTOR 

St. 73, 1041600 

CRYSTALS 41 46 r 
1 WM sot. 144 
4400 MH 1000 MN. 
117 WO MOO MY 
sa00M . 20 NON. 

Mit. 

1,111104 CARLI 
7c/1T CC+1011C7 

I0NORt 
7 ... n 

40 tom IT o. 

VCR IAx C 10ARO /:: Dr Pte1rYMM poeta a n7 40-I 
14.. 1 arM 1/^l,Gso Mra. i .. 

rrAve 47r4!.111..M p..w4.,i1tV'4.vo,..á .r rNalw WO.. Tna« Is ma o . e.g.,. TIN a r4 22 a t- 4PatwP 

7 WAT T l U 65 LASER OWE IN MI5 
25 01111110r Rau F .. 

Lahr Poi ISsc 01407 . ,,NO S:4 95 

MINIATURE MULTI TURN TRIM POTS 
100, 2K. SK. 10K. 20K. 1Ma. S 75 

21S457NFET 
217644 WT 
EH 900 TRIGGER DIODES 

'. 60M PRnG UJT 

S 45 
S 413 

4 SI 00 
6S 

a 100 PHOTO TRANS 
ED, YELLOW. GREEN 

I D GREEN BIPOLAR LED'. 2" 95 
' I. I IS ORTO- ISOLATOR S 7S 
!'CT40PTO ISOLATOR S 10 

' NAT 2ENER3 33.47. 61.66,90, 
r0. 12. IS, IS in 77V 641 00 

S SO 

Silicon Power RBCt11M4s 

UNIVER L4KS MEMORY SOAROKIT 

12 2102 1 r w.iá61 .oew 7. fans daC7n 10 0n 01 4 r. 111 
A. bor. mot M..a a7m 1 S K.0 

LED READOUTS 
.cs4074 4a e' OL-707C A. 3" S 76 rClan SSSSOL1e7CA SISO .'1 se) c t IS N3400 " CA SI 95 

N°J7 f] HP340a s" cc S' SS 

R 232 OE7SP...a. S295 
CONNECTORS OS 2SS'... 3 SO 

HC>DOS SI SO 

323. 
309. 
723 
320T 

R 'ULATORS 
. 34 3575 340K-12,15 

SteO n 24 S150 
5571 34111 56a 17 

16 .' 

Iw,.n 1O11IC..1.wOI. M... 
Hood Chw 40 Eb.T O.er 
1a4941 PewaE. M....m Saa4 254 1r 0u. r 4147 Wm..," 
f 7a1e.1, C O D Mcha.. 11.wtr. and RttI.w. 
OHIw r Ch.e.67000 1q Haww. S1 Camwsr M.. 
M.rm Mad CS Ow SO 00 

4S) 

TRANSISTOR SPECIALS 
2062337PN SWITCHING POWER SI 9., 
101E11004 e CB RO Traw.tr NPN E 75 
2713772 NPN S. TO 3 ... S1 00 

SI CO 
4 SI 00 

E 55 
SI 50 

3/51 00 
$ 70 

SSI00 
S SO 

Silt 00 
as, CO 

S .50 
S 65 

S/S1.00 
440.00 

2144900 MCP SI TOJ. 
2NSO61411 MO Si TO92 
2013137 NN 3. RF 
2N3915 NFN M TO -3 R F 

2711420 NMI Si TO 6 
2N2767 NFN S. TO-66 
2114322 NEW S. TO IS 
274206671N S. T0.3 
2Nap NEW 6. 1092 
2143906 PM 3. TO 92 
2142116 NFN Si 10-229 
2111109 MM E1 10.220 
2N251311 PNP SI TO 6 
MISA 13 NMI 6. 

TTL IC SERIES 

MM631/A 
M 7001 
MM5311 

CLOCK CHIPS Ss v5 
//SO 
SI 75 

NO 30 WIRE WRAP WIRE SINGLE 
STRAND 100 51.40 

ALC MI\IATU/tl TUSSLE SWITCHES 
VTA100Snit S 1.06 
JT A 706 DPDT S 1 70 

r,NTE,1 
INTIn 

SOLID STATE SALES 
P.O. BOX 740 
SOME RVII LE MASS 021431EL 16171 547 7053 

Full Wat, Bridges DIP SOCKETS 
1MN 1714071. 3% 

I. P N .70 141740 .40 
1ON2laOM44 0 
la FN l5 

TANTULUM CAPACITORS 
77UF 35v 511 00 
4700 3SV 611 00 
7;aUF 35V $41 00 
UF 35V 54100 

: 2UF 70V 5/S1 00 
: 3UF 20V 4151 00 

I 15V S11 00 

6SUr 35V 441.00 
1o10 10V 3 26 
2200 75V 5 40 
15Ur 35V 34100 
30ÚF 6V 54100 
10000 15V S 70 
.'x1F 15V S 95 

t5V S SO 

'.:7 - IS .4. 
'. I - 41 r 

1 1 l4. 
.. 

1 S1 ó-_S :/t. 
I -Idt ;_' `;tl #-11t 

. o - .» i4L l'f0 

-'.'Z..' - ; ',.t : :1:3 
it 

i4L - I.N 
r:' fu :it Ï1l 51-14 

301 L r - ISO 
... 74 1. 74L 1 1l1 1 

i1 
7,d 

n ' 
1M ..) 70 -. 

iiL - :N 
3.07 - r VOS 1 Sr 
. r - 4 1.,Otf4 1 00 

y LLMit01 MN 

. .. Iur it 

7.11. 

TRIACS 

UI15 
LM101 - 7f 
L383017748 - 73 

MI07 - .30 

LMIO, - .7S 
3.4118 - 1.10 

114 - NS 
LM1IS- 110 
L41IS4 - .10 
LIa3 70 - 1.15 
LAM 77 - 140 
1.833110 - NS 
LOAM - 1.75 
1.413154 - 10 
1M117 - 1.15 
LM1400 - 2.70 
LM1401 1 1S 
CA3O40 - .H 
LMSI/ 1 SO 
LMSSI 3 S 
LMSSS- 
LAMM - SS 
O410 100 

t Ì Ì .4 0 
1.10 

-40. 
et V - .30 

' 170fp-7.50 

-it 
1CC - 3.00 

1.N 
SS 

WE SNIP OVER 95% 
OF OUR ORDERS THE 

OAT WE RECEIVE THEM 

mart C 91 AM MVP IMCAMMATIAM r AOn 

. $49.95

. $29.95

REED RELAYS
9·15 VOLTD.C.
NORMALLYOPEN '

CONTACTS:
1 amp max. switch
2 amp max. carry
BODY SIZE:
approx.1 inch long
v. inch high

S.P.S.T. 1500 ohm coil

::=::c:::::.- ~~~~
O.P.S.T.1200ohmcoll

EC:J=~~;~
3.P.S.T. 750 ohm co il

~~~~

HOUSE MARKED
DARLINGTONTRANSISTOR
SPEC IFY 5 AM PS65WATTS,O
~'N ~~r~H~;
PNP r lPlZ1NI'tt

75e:each T1rT~~;:r

22144 EDGEBOARD CONNECTOR
TIN SOlDERTAll.156"x .200"

alJ"l.iiiJL i .lilii;;
l ARGE QUANT ITIES AVA ilABLE

$1.35 each 10 for $12.50

HOUSE MARKED
DARLINGTON~
TRANSISTOR
16 Amps60 VOlts TO-3
150Watts
Similar to: MJ4030 PNP $1.50

MJ4033NPN each
Specify NPN lor PNP

soc each SPECIFY VALUE

• &3.000 mid 15 vde
3"' xll" $2.00

• 6.00 mId 75vdc
3"1l4 '4 "S2.OO

• 3,00 mid 150'Ide
ZV,"x 4 V,"U.OO

• 1.700 mid 150vdc
2 Y,"1l4 '1."S2.00

• 100.000 mId II.de
2V,"x4 "*"S2.00

COMPUTER GRADE
CAPACITORS

AUBr.nd N.w

LINEAR SLIDE POTS

6
·~PfOX I \4 Il'lC h lortll

• 1318rllth sloc)e
• 10K or20,;

CIRCLE 15 ON FREE INFORMATION CARD

905 S. Vermont Ave. SENDFOROURFREECATALOG
Los Angeles. CA 90006 TERMS

(213) 380-8000 • Qu.nti tl es Limi ted
Sto re & Warehou se Hours • Min. Order $10.00

- 9 AM · 5 PM • Add $1.50
Mond ay thru Frid ay Shipp ing USA

Saturday • Calif. Re• . Add 6"1.
10 AM · 3 PM • Promp t Shipping

ALL ILICTROftICS CORP.

POTTER BRUMFIELD
4 PDT RELAYS

:~~~;~Zn~'CI' I'· 24 't01l d .c . 0t'
120 yolt • .c. coil

• u . ... bu t fUlly t. , tlld "

$1.2S..ch
specilycoo1vOl lage .
LARGE QUANTITIES AVAILABLE;

1 OHM 175 WATT
WIREWOUND RESISTOR&.Sl .Tseach ~

8 SA" long . 1·11S"dla.

Update your car with a TIGER solid
state electronic ignition system. Easily
installed in 30 minutes even on
new cars.

save on gas!

CIRCLE 13 ON FR EE INFORMATION CARD

...............
'"Ti1=Star Corporation

Phone (303) 243 -5200
P.O. Box 172 7

Grand Junction , Colorado 81501

Enjoy the benefits of 20% better gas
mileage, quicker starting, elimination of
tune-ups , reduced po llution, and 50,000
miles on plugs and points.

Tiger 500 CD.
Assembled .
Simplikit , .

Postpaid USA.
Master Charge& Bank Americard accepted.

CIRCLE 63 ON FREE INFORMATION CAijD

<;(lUriD EFfT.CrS GENERATOR BASIC KIT .
how C""lon hECTAOtfI CS ~Kii I T po a ll l\. [ TO IV l l O ~0t.0Il: Oiol "
100100 EFF ECTS (;.[", [ RA10 11. wl n ,o ur $ p ( " O I " e A r ORTu " [. Wt SUPP LY
TOU WIT H T"[ 11761177 lOOll e CK I P PLU ' " " rre - ec " '00 DR IL LE D
cuss (POlT PC .O Alila WI TH $e,,["",\,1 IC AI.O L AYOUT I NS TRUCT 1C" S.
hu s I OARO MUn: IT S I!"'lP\.[ TO t U I L D " CE"U lTOR CAPULE or

' """ ",U,.. • • ' ' '''''' '' ''. ''''' ' . ' '''C''H , ci ccss , m.~ODES ""OT AEQUI I'lE O I l' ' lIItTC" U DR or "[ 11 [)IP [ " ' l 'tl[ / w, uS UAl
COMPOJrl["r s . "fou SUPPLY O.lol Y A F (W $U Ir;OAllO RES IS TORS, CAP- " , '
AC!TOU , SW.TC" U, POTS , 'PU K[R , 2" 2222 TRAIo. $ IITOIl AI.D , V ~

U ll ERY. "".,. BASI C KI T CO" U l lrll " C . ~ ii' ;$
T1 7&~77 . PC I CAIIO C23883
.ltO J/. nAV~Tl OIt . OM..Y$5.95.

'lk222 AA NSl STOIt F OR n OVE """ .J, U t H

Ir YOU HAVE ALREADY PUACI1ASEO THE Tin...?? CHI P TOO MAY I UY
t -e PC I OAllO ..."e l NlT AUCT I DItS Olrlll . C23865 $11. . 00

LAfCR SLAVETRIGGER
~ LEP ~~~g Krr I§J Flasher

'Il[ SUPP LY Al i TH[ COl"'l'Ok [ kTS l§J~t._ .. _
PLUS SCH[ MAT I C TO HAK[ A $[k-

m1 :..=:: :":'~':-S I T IV[Sl AVET R I CCER W>lI CH
Wi l l FIRE YOUR SLAVE STf:tOl£ eJ~~-=",:~~.::.
~~~~.~~ T ~~~~~: Y~~~;~ Sn:R I2l - . ClJ X, $2.49

' VOC X, non ""II "01"'" ~
FlaShe~~ ~Countlng •
K it 'I ~ Module .1\
:=.::::- " . . I!!I ::::::::_-~ ~_.'

::T:'::£~~ m1 ::=,=,-=-;__• 7.
,. .. ...-.' 0 _ $8. 00 1aI t V....-. __' 1 1
120 VAC ~~) I§J Wheel o.
Xenon I§J Fortune ' •
Strobe Kit ~ ~ :=:-:o.;:=:.. ' , •• '=-:-,, :H,"""':"'-,,':::.~~"....~~::::::',;;:;";'- ~W
- - -I~ :::.:..~":'.:.
,~JOJ l $7.50 1m ' _ l "C _ 'n.of $8.99

~~I§J~I§JI§J~I§JI§J~~~~I!!I~I§J~~~I§J
LED Panel D PTO 11111 IHU I~ST .

Mo unting Kit I I l l~ lI us I _sr .
ISOLATO RS II 1 ~ 3 h ~ A S Iu , .

' 11!'O' -Ol:l ft) .. .. &C1 717 trus l IoU•

12 set. for $1.00
,.

TCoI,)Q CftOl U 49e?EAt lo

ROnO ~ GESUb-CO I- ,JIC P F

~IRectifier Nlcadc:lP M1NIATURI
...,- ' oooY. IS_ . _ . ....1'0..... ...OJUSTAIlE

= * 5 for $1.00 ._--... ,.... C...'...~2~: 50¢100 for $15.00 U K" $2.00

Tube Specials Alco Knob Hors"/P=-
:2~ \ '''-- ~ shoe ==--_. *.,~ TuJ1e c,_..._.... "....

2 for $1.00 2 for $1.00 Cntl ! $3.95

• Minimum order $5.00
• Pleaseinclude $1.00 for postage~HANEV • Yin. MC and COD accep ted

electronics inc • Phone orders tire welcome

P.O. BOX2703B, OENVER.CO. 80227 (303) 7Bl·5 750.. . .... . .. . .

IRCU.lTS
LM201 - .75
LM3 01/7 48 - .25
LM307 - .30
L M308 - .75
L M31 1 - . 75
L M31 8 - 1.20
L M32 4 - .9 5
LM339 - 1.10
LM358 - .70
LM3 70 -1-15
L M377 -1.60
L M380 - .95
L M382 - 1.25
L M386 - .80
LM387 - 1-25
LM1800 - 2.20
L M1 808 - 1.75
CA3 080 - .95
LM 537 - 2.50
LM553 - 2.5 0
LM555 - .49
L M556 - .85
560 - 2.00
565 - .95
566 - 1.10
567 - 1.10
702 - 1.50
703 - .95
709 - .25
710 - .4 5
71lCH -40 .
733H - .75
741 C or V - .30
747 -.50
L M131 0 - 2.50
1456 - .95
1458- .50
39 00 - .85
8038 CC - 3.90
791 - 1.95
4136 - .95

8 PI N .17 14 PIN .3 5
14 PIN .20 28 PIN .40
16 PIN .22 40 PIN .60
18 PIN .2~

6.8U F 35V 4/S1.00
10UF 10 V s .25
22UF 25V $ AD
15UF 35 V 3/$1 .00
30UF 6V 5/$1 .00
100UF15V $.70

. 150UF 15V $ .9 5
I1SUF 15V S .50

TANTULUM CAPACITORS
.22UF 35V 5/$ 1.00
.47UF 35V 5/$ 1.OO
.6SU F :35V 5/$ 1.00
1U F 35V 5/$1.00
2.2UF 20V 5/$1.00
3.3UF 20V 4/$1. 00
4.7UF 15V 5/$ 1.00

, . . ., DIP SOCKETS

SANKEN AUDIO POWER AMPS
S, 10 JlJ G 10WATTS s 6.75
S,1020 G 20 WATTS $ 12.9 5
S,1050 G50 WA TTS $25 90

PR 2A 6A 25A
100 14 0
200 SO 1.30 2.20
400 1.00 1.65 3 .30
600 130 L 90 4 .40

.. $595
. $7.50

.. .. ... . . . . $3.75

NO. 30 WIRE W~AP WIRE SI NG LE
STR AND 100 ' $1.40

TRANSISTOR SPECIA LS
2N 6233 -NPN SWITCHING POWER . $1.95
MR F·S004 a CB R F Tran sistor NPN . $ .75
2N3 772 NPN Si T O·3 $1.00
2N490B PNP Si TO ·3 . . . . $ 1.00
2N 50S6 PNP Si TO ·9 2 4 $ 1.00
2N3 137 NPN Si RF . , $ .55
2N3919 NPN Si TO ·3 R F . . $1.50
2N14 20 NPN Si TO ·5 3/$ 1.00
2N 376 7 NPN Si TO ·66 $ .70
2N22 22 NPN Si T O-18 . . 5 $1.00
2N3 055 NPN Si T O-3 . $ .60
2N 3904 NPN Si TO -92 6/$ 1.00
2N 390G PNP Si TO ·92 6 /$ 1.00
2N529 6 NPN Si T O· 220 $ .50
2N6 109 PNP Si TO ·220 $ .55
2N3 638 PNP Si TO·5 5/$ 1.00
MPSA 13 NPN Si . . 4 /$ 1.00

A L e o f.' IN IA TUH E TOGG L E SWITCt iES
MTA 106 SPOT S 1.05
~.n A 206 DPDT .. S 1.70

~~~ ~~ ;:g;g~ g~~~~~ g;; S 1, 8 5
LEV ER SWIT CH . . S

MM5387AA . . . CLO CK CHIPS
M 700 1 . . • . .
MM 53 11.

"'" " '"'' . t r
J"" 55 - ."
141&1 "140 ' .rr 74 71 as 14 11500 - es

' '''0 2 " ''''11 " '''''1;1 - '"1403 ." 7"" 4 .,
' ''' 11;2 - ' ''',,,. " 14 15 .. 7411;3 - "14()!, " 14 16 " ' 416'" - "'"'' " "'" - " 14165 "'''' " 1411 sc ' '''11 0 - 1.60

,." " J4I 5 - ." 74' 71 - t ac
1410 " ".. " 14174 - "1411 " J"'811 - "" 14115 - .i s
' 411 " "., sc 14116 - "1413 ., 149' " 14111 - ","'u - so 7492 sc 14180 - "1416 " 14111 '" 14181 - ' ",.17 " ".. sc 74111O - ' '''"'" " ' '''115 eo 1. 19 1 ' '''14]!> " ,.., '" 14191 ", ." " ' '''10 ' - ." 141U - "14 21 " ''''121 " ' 4194 - "''' ' " ' ''' 112 " 14195 - "7. 12 " 141]1 .,

''''1 11& - "''''11 " 14125 - " ' ''' 1111 "101)8 " J. l16 - " J"'2I 9 - "14. 0 " 1"'14 \ - " 14361 - ",.41 " ,.14t - '" 14315 - ,,,
14. 2 - '" 14 150 ' " 1~' 1 - '"101o1~ " 1415 1 - " 1~ 1I 1 '",.., ., loll !» - " om '"1"''''8 " 151~ - '" 0- - '"

14 Pin heOl ders 3/ $1.00
16 pin header s $.4 0 eOl .

TT L IC SER IES

. . $ 5.75 340K · 12 , 15
. .$ 1.60 or 24 V .... $ 1.50

.$ .50 340 T - 5, 6 . S, 12
15. 18 or 24V$ 1.30

. 79MG $ 1.35
$ .75

Silicon Power Rectifiers

PRINTED CIRCUIT BOARD

FP 100 PHOT O TRANS $ .50
RED . YELLOW . GR EEN

LARG E LED's. 2" 6/$ 1.00
REO /GR EEN B IPOLAR L ED's .2 " .. ,95
TIL·11 8 OPTO -ISO L ATOR $ .75
MCT-6 OPT O ISOL AT OR . . $ .SO
1 WA TT ZENERS: 3 .3. 4 .7.5.1. 5.6.9.1 ,

10 .1 2. 15. 18 . or 22V 6/$1.00

M IN IA TU RE M U LT I-T U RN T RI M POTS
100 , 2K, 5K. 10 K. 20K . 1Meg, $ .75
each 3/$2.00 .
2N 38 20 P F ET S 4 5
2N 54 57 N FET s 4 5
2N2 646 .UJT $ .4 5
ER 900 T RI GG ER D IOD ES 4 $ 1 00
?N 6078 PROG UJT S fi ~

7 WATT LD·65 LASER DIODE IR $8.95

4" x 6" DOUBLE SID ED EPOX Y
BOAR D 1/1 6 " thic k
$ .60 ea . • . . . . . . . . . . 5/$2 .60

EPO XY gtass vecto r board
t / 16" th ick with 1/10 " spacing $ 1.95

V ER IPA X PC BOA RD $12 .95
Our new Protot y pln g boa rd is a hi densit y
4lh x 6 l/1" sin gle sided 1/16" G·I0 board . It w i ll
hold 40. 24 . 16 (34 unit s), 14 + 8 p in IC's.
There lire th ree busses. +5V . gro und and ol
f loat ing buss. Th ere is ol pad fo r a TO·2 20 rog­
utatc r. There is a 22 pin edge con necto r w it h
156" spaci ng.

PRV l A 3A l ?A 501-\, l ) ~A 24 A
100 06 14 .35 90 3 70
:>00 0 7 20 .40 1.30 4 ~ !") 650
400 09 25 65 1 50 6 511 50
600 11 30 80 2.00 850 12.50
800 15 35 1.00 2 50 10 50 16.50

1000 20 45 1 25 3 00 12 50 20 .00
SA O 1024 .i1 REtll CON 1024 stage l:inal0'il" Bl.tck et
B' lil ;rdo" shi ft rll(Jlster . $9 .95

. 1 1~r ~61au~1~~~4~@ ram ic d isc caps .16/$ 1:~~t~.:/1 00

RS232 DB 25P mJ le- .. $2 .95
CONN EC TORS DB 25S female . .. $3.50

I HOOD S . $1.50

REGULATORS

'ol e')) - ') ~

7"'C15 1 - 1 7&
' oIC15 1 -1 7&

'l~: :;' :' ~ ~ ...-=~~="'-'.-'-'--'-'--'-'--'-'--'-'--'-'--'-"==--.
' oIC1Gl - 1 00

~:~~~~ -:~ ...-'--=--=--=-=-=---=-==:..:....:-'-''''-'.-'-'=.::......•
'oIC1' oI _ 1 20
'oIC17& _ 1 '"
I o1Cl n ~ 1 30
l olC19) _ 1 «l
l oIC9Q1 - !PO
701C')()2 _ ~

'oIC') 'oI - l90

U )4 _11\
U lJ _ 1 ::'>
U].I 1 :1'\.

RIBBON CA BL E
I" LA T (CO LO R CODED/

1l'30 W I AE
26 con do - .~ O/ pe r foot
40 co ndo - .75 / per f oot
~ O condo . .'lO/ per f oot .~;;-.,.~,.,..,,;;:-,.,,.,;""'="'"'=:_::=::.,,,,;:.:;;;:.;,...

llllO"'O" 'K0""0\"" _
1""_. -
unl ~

' '' 'X-
' I$ ' U -
' :1':'
.:n ll ' _
A. S l 01J v ..... r _

TO\' ~' _

S 1OX TH I O.... I. IIITMl
,oo.,..lOlT _ . ~

.T'411 • • j,JO,l _ 'I'lo
...' ... n 11... ' x.C·.· .<!.. ,.... 10 .1S
~""SU I TUS"'<CGI " 11 M_ . u\

:: :: ',
o~..~,

"'0 r.9 ... 45
"'0 71 - :1'0
oIon - J!>
",oal _ 22
4~ ' 6 _ , 00
4\ 11 _ '10

"'5 :1'0 1 00
'oICoo _ 11
I"' CO] - 21
701COB - 30
701Cl0 _ 27

' '''C l ''' ~ 1 '"
14C'" - ]1
'",cn ~ 5(l

l oICI J - 15
701C' ''' - ~
HCIl _ 1.30
74CS(, - !>O

CIMOS(DIODE CLAMPED)
402 4 - ,\
oI02~ ~ n
4 027 - 45
40 18 - 80
40 1'3 _ 9 5
4030 - ) \
403 5 - 9 1
0104 2 - 8S
404 4 _ 8 \
oI()45 ~ 01\
oI046 - 1 !lS
"'04 9 - I!>
oIO!>O - 4 5
405 1 ' 00
"'0 !>1 _ 1 10
oI0!>3 _110
"' OS~ _ 1 2'!>
4006 - . ' 0

DAC -08BC - 8 bit DAC - $9 .95

S" DISKETTES - HA RD SECT OR Il li~~~~~~~i~~I~R~$ 1.75, 10/$ 16.00

_1)0 _ 1 9'> IT 31O - 1 1$
113' -19!> I UO _1 t!>

TT L REED R EL AY - 5PST 5V 20 ma $ 1.00

CRYSTALS$3.45 U .

2.00 0 MHz 6 .144 MHz
4 .00 0 MHz 8. 000 MHz
3.57 MHz 10.000 MHz
5.000 MHz 20.000 MH~
6 .000 MHz

LED READOUTS
FCS 80 24 4 d,g.t DL · 707 C.A . .3"
C C. 8" d ,splay $5.95 oL 74 1 C A . 6"
FN o 503 C.C. .5" $ 85 HP34QO.S" CA

~~~g; ~3~ ' ~"C :" : :; HP3405 .S" CC

SI LI CON SOL AR CELLS
.4" d iameter AV at 1 AM P · ~ 1 0 .00

" ,, "' U UI .. Tl R'A.Cf _ S' +O

" "' RUUI" T l R' M: f ~ ll'lo

~T""" "'T1 JT A T ~ _ ' x
n uc ,......M:. c:.t.. u. _
n ' . ... xu.'TIIfI ~ ~ ~

l'loU., ,,T'C SH"''''fc:. - , ~

IXlI""""O,," "\oO.. ' - t ~
, ... _JoCK.,no... s '" , ~

U l..r"J VOU~U 14. n
I"."....."S,.. nu
11~ " 4!.O .., _
~ ' ~ Ol' .. 110..I .. , , ~

....,.~ !'O4 ~ x l OV" ~ JH
,~

nO l l l'!-l . 4 STATIC - I '~

, "l'IW. 4S TA1IC_
~ll l ' IW"5T" HC _ 1 '"
111. ..." rr A l ......... 14~ .. ' - l ~

Il " 'i" 0" " " """' _ 1 ~

lJI't)4'o' ..." n ...T "' .......- t ~

400 1 _ ~2

400 :' n
4 00 1 27

.", "
4010 ' "'&
",o11 - :n
40 1:;>~ n
401] _ "'0
oI0' oI _ 1X!
40 1& _ 100

401G - oIS
0401/ - 1 o~
4018 _ 9 0
4019 _ "'5
40 :1'0 _ 1 10

'4 01 1 - 1 10
40n _ 1 00

4013 - n..---------------'1 25 wa tt Infra Red Pulse l SG 20 06 equ !v . I
Laser Diod e (Spec sheet in c lud ed ) $ 24 .95
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ADVANCED THE FIRST TO OFFER PRIME PRODUCTS iU THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER' c iPUTEA ProMen Factory tested products only, no re test, 

/' V 0. or fallouts. Guaranteed money back. We stand behind our kr°ductts. 

1979 CATALOG NOW AVAILABLE. PRODUC 
STATIC RAM BOARDS 

¡yet 5.70033K teases 21141 
ASSEMBLED 141 ly)s / 
50ns 599.00 45Ons 539 95 
250ns 699 95 250ns 599 95 
Bare Board 49 95 
Bare Bow wall parts less men, 99 95 

$.1001.11 (uses 2114110T Nap lo 32K1 
ASSEMBLED 450ns 27900 
450ns 32500 250ns 29900 
250ns 37500 
Bare Board 49.95 
L000$ I SK 
ASSEMBLED 
450 ns 169 95 KIT 450ns 
250ns 189 95 250re 149 95 

Bare PC Board w /baba $21 95 
Now war 1 year successful t.eld eaperence 
Spenal Offer' Buy (4) 8K 450ns KM $11700 

125 95 

FLOPPY DISK DRIVES 
1 VISTA V-60 MINIDISK 

FOR TRS-80 
23"More Storage 
CapGty40Track,. 
40 track patch now avail 
Faster Orne - 

Up to 8 Tunes Faster 
2 orne Cable Add $2995 
4 Orne Cable Add $39 95 

2. VISTA V -200 MINI -FLOPPY SYSTEM 
204K Byte Capac4y w/CPM. Base F 
Double Overly Orne 
One Double Densay 

Controller w/Case D S 

Add to your EXIDY, HORIZON, 
and other S -100 computers. 
3 V.574 VIWO ILUP t', U' ' =M 

121 Shugart 8 Floppy D,. 
Controller Caro, Cabo. 
CaMays 

CPMaBassE". 
instructions a Manual 

4. MP1 B51 -5S.. 40 tracks 27900 
5. Shupan SA400.51 :. 35 tracks 295 00 
6 $urnens/BSI FDD100 -8 8 375.00 
7. $hagan 800/801R 8" 495.00 
8 PE I Model 277 Dual 1195.00 

Uuluell,w0i1C1NAGlu0 it ....vs Av. 

EXPANDORAM MEMORY KITS 
Bank Selectable Uses 4115 or 4116 

200 ns 
Wnte Protect Power 8VDC. 316VDC 
Phantom Lowest Cost/Bt 

E,pando 32 Kit (4115) Eapando 64 K.1441161 
8K $15810 16K 5248.95 

16K $199 00 32K $389 00 
24K $299 00 45K 5469.00 
32K 534900 64K 5565.00 

INS STATIC RAM BOARDS 
t Memory 3Aa00n0 Low Power 

Phantom Aswmdd a tested 
Recommended by Atpnam,Croystems 

250 ns 450 ns. 

BK Sync $20900 $18900 
16K Slat.c $449.00 $399.00 
32K Stand $799.00 $699.00 

ANADRX PRINTER 
Modal DP-8000 compact. impact. parallel or 

Weal Sprocket toed. 80 cola. 
F 64 anes/m.n bl-daectoonal. 

New only $895 00 

51: M,r.dlsktlea pp \I 
Sohsctor. 10 Soap. 16 Secta 00I 
$4 25 Each. 10/3995 J' 

6" Standard Floppy Dub O 

Soh Secta. Hard Secta O \S 

$4.50 Each. 10/41 95 
Add 4.961a 10 Pack In Diffuse Oak Hddr 

APPLE /EXIDY /EXPANDO 
TRS 80 16KUPGRADE KIT 

* 16K wan Jumpers a Instrllchons 
for vane. Level I or Level II 
18K Ica Apple II Upgrade 

Spectar TRS80 Schematic 
Es non Interlace Schematic 

S74 9S 
$74 95 
S 4 95 
s 495 

TRS 80 TO 5.100 
PET TO 5.100 ADAPTER 
Mows Pet/TRS 80 to be interlaced to 
popular S -100 Bus 
Pet to S-100 Kat 

TR$SOtoS100 HUH 8100141 
Assembled 

518995 
$289 95 
$27500 
$355 00 

KEYBOARD ASCII ENCODED 
One tans purchase of 
NEW Surplus key- 
boards From the $rnger 
Corporation The 

, r^ 1 keyboard features 128 
Mr.yi $CII characters In a 63 

Pr . . -... t.' ley format. MOS 
encoder c.c tatty -N "key 

rolever, Ighted .sell lock. Control. escape and 
reput tunctroro. Ltd Oly 3 KEY /ALM 

UY "Eprom" Er 
Modol tJVa11E SSS.SO 

om Sala .me 
yewf 

TARBELL FLOPPY INTERFACE 
', 100 0oete.1 uses C 

a1. .4 
- ..mn FAIS Ww14 

As.-: . _ - . aw. 5269 n 
K4 Wen 
eon e04.4 131 nlOac Aed 11009 

SSS. r. C.w aa VO CO Ow,....a4. AY /55 55 
VM. Damao Donee, S5. CaevdaM AM4e. 119900 
á0 VMY r1gOy KA 1150113 
SO vw41 rrpoy A..a1.d MOWN 
Ta,Op Comets VD W WS 00 
SIM 1771.01 200p/ C10 /27 n 
BYTE USER 8K EPROM BOARD 
a P, oar, ,,r p a Reset Jump 
ASSembed a Tesed $94 95 
BNeuser Kt $64 95 
Bara PC Board 521 95 
Spaced Oiler: Buy kas only $59 95 epoch 
MR-8 8K w/1 K Ran, $99 50 
MR 16 16K w/ 1 K Ram $99 50 
EPM -1 K 1702 $5995 
EPM2 2708 or 2716 Eprom 569 95 

z50 /z- 8OA/8080 CPU BOARD 
On board 2708 2708 ,rx.luded 145Ons ) 

Power on lump complelety socketed 
Assembled and lasted $ 18500 
1st $129 95 
Bare PC Bord S 34 9s 
a For 4MHz Speed Add SI5 00 
8080A Ka S 99 95 
8060A Assembled $149 95 

5-100 MOTHERBOARD SPECIAL 
0 slot expandable 69/9 cam. 
reg $69 95 .. NOW $52.95 

Problem Solver System Users 
W. recently purchased all k5hed 00001. 
work a process and product among from 
PSS Send for more O.teas 

9000 MPU M 1 wÁ002 CPU $471 00 
900116 SIM MOIMr Dowd 1 75 00 
9002CardCaz 1r Reims Rack Mound 7500 
9603 100 00 
960 e9aechude Syrsm Power S ozob 25000 
gale UsktyF.vowapS Wd 3600 
9620 

05 
Mods 

9620 16 Plinio 
Combo 

W Mod,.. 29500 
9622 
962$ SE SOU MM Modals 29500 
9627 16K 51a1c 450m,í 49500 
9030 Card Estero.. 66 
00440 MWese Prow., meus 1.v. 

00 

a. Tours) 395 00 
9650 Channel Out*. Sen. VO 39500 
96103 32/32 VO Module 27500 
96702 32 Pose Raid Relay Module 35000 
0000 OARS IMAMS 
96200 $4500 96030 2700 
90260 45 00 9600 55 00 
96500 4500 96103 5500 
96010. 5000 98702 5500 
Also 851I EVK Syuenn on SICch 

P. 0. BOX 17329 

ACOUSTIC MODEM 
CAT 

Baud o-30o the 
BM 103 
AMwar, Originate 5198 00 

ACOUSTIC COUPLER SPECIAL 
AJ MOOEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED $2995 

DATA ROOKS COMPUTER ROOKS 
10110140+ MM sealed SO Wars ris 
MC SR OW /M nI, Mee 4M400 M 
11C Les 4S MO MMS Win IM 
MC Laws ..a.,.1 13M alb Domes. M 
MC CLOS MS Me 014 4s 3M 
MC L4wr 3M 0/ YOat9 DIM M . CMr.M M Moe Lie Ono* M 
she, MCI M 50r.e ris n laver Comm OMM ais 
MSS ea.ai. MOM Wa 
.S M YOM Nab 1,40 rn 
ais M LewM 

SOMA Inieww0 

5 ' ' r d the most complete Catalog of computer products A must 
.sN 

MICROPROCESSORS STATIC RAM NEADOUA RTE RS 
:sax fCAUL 
010 s4.M 
SOL IOU LL, tom 

10 4M tpd ,M m 
.1n 

1111.00 
4M t M 

NM 
MM 
nM 
1110 
,OOI 
NM 
1)M NM 
4M MM NM 

MM {Crl 
MM 11 CAA 

SUPPORT DEVICSS 4aM,.-.i-N sMN 
LMMIr13004 MI CO tiIM r MM c..rw r 14M.r...v. tr. 

aS0 MCP 1110 )MM M 
IMt,t 40 CM. M laßwry. 140S 
71013110 .n11 
r1NMM MM 

ras 13044w tM VAw iM 
VÑOMa.Ó iÿ YNWwr, Is 
) í0M1á i)MO 

1rMMComm 1M 
SIN MGoo 131 aw4,0 she 

L10 
UM /Ws 1O SM r tM Pam ii M Yr) Cal C... MM LI ne, ISM Y0, Le= t{ 
WO IL 1M 
.1t1 /w SM 
MSS wn1 1M ) Given 7M Y10ä SM 
SSW team Peep. {M 
M4s.04.sof0arr-- Mn um- 
GIL Liaa69., 11M 
M/1A1CSW0tC nos Yrs M 
MM 0.O.. / M 
KAMM LOS 
,Y1'.Cp1.Rai SS 
ß7ICOtM4I140 ni n 
114CDlt0YY IM 
'MP COS +,o 'OM 
NM Ma LOS 
LS11 CD 43 ef 
4M CO 10 SM 

MOO IL 10 Mil MA aM 
Mnñ ..w' 
1511050 .110 

YiCOS ,1M 
DYNAMIC PADS 
41N111a,4rs4 M 
1001111 144 arnsN. 1M MOM1,15N 4M 
0110 01 4M 
40MM1,14M )M 
na4M.1,4Pea n 
LT/ M..,1IHr M 
1S. 1 M 0) M 
LW , M 40011t M 
WM M MDS rM 
L55 M MCI M 
2315 1í4s MQ ,SO 

11PROMS 
111 

IIM r10 
rotA lrß NM 1/..w MM 
P4W 1.v MM 
7/SOw 

WS w lu 
1700 .n 2r .. 
MIR am4 LM Yfns{v41(11 la SG 
112s123 11 1r 
Sn1n1M.4(Di 310 
(110(17.4Q0 SM 

MSC OWLS L 1 M 

CHARACTER USN 
n1)OM OM LOeo 050 
PSI teMdylLWe. 1. 

M 
M W wl5 í»iCn r 1 

KWOrI 1e r1 04s4 IS 10 
50410115 1410 

1.,10ön 3M 4.101)A5 ,.y, 4n 
f10114112 0 .40 4M 

MA1r5sN1YV.Mlew n 
MOW* 40 176 110 
*MAW 1 es 
0101 
7M 4 1.n a n s 4Ssawn 14M 
1Ma1.1411a s.N 
SAUD RATE GEN 
MC1M 11 

rol 

K.YSOARD SIICOOfIM 
.f2:% '1/1 
Las 1455 11's 
1Op1M SM 

CO12 SM 
r4Cßl SM 

AID CONVERTERS 
Iro0whan .1 se 
IRO .0M W1 It o' 
11os1Y1s 1310 
MLLE le lq C.. 21 
ei55)11DSr1CD ,1n 
41fa...a les 
140Y1 At l es 
OCD AO 1 M 

H 
1,014Vr. . n 
2110214 M 'ss ,G 
else l )M lss 
11111 1M In lis liai I 210 PN IL 
non Min the ibis 1r 7,,t_ M ris Gm 
11110Milen ris M n 0.4.40 lion IM Sri r, 

4 6VM/014ar. 40 r1 4, 
141004 Or1 r1 ton 
1101401 ris the art 
MAM04 IM nee M 
sO.0 1 ris M rn 
awl 10.4rW 'S4 041 15 
4001'44 441 OM 521 4/00lo. the M .Oil IC .4MM t WO. 14691. 
.r »,1414 + M rn IM 

99'1 air CMOS ris ris r CNN Nolen 141 341 141 
l'ss Y 2' n 

CHARGE COUPLED DEVICES 

`our en CC q. e M..c ' ase ris 
510.9$ each free. 3.001 

CRYSTALS fr4f.a..w r.69a0 was.. 
Iw.._, f5. 

.115 
v M M' 

VS 
N' /./ 51 
4. 

5 
4101.. she 

r 410 
.141 441 MSl# 
.'Is n 

.Y M 

DISPLAYS/OPTO/LED's 
r {(0rs.1 CKC CLOCKS P' ',A]CO M M ... '. .. . M 50 ,,. I - . )ao r4 M np lo 5o a CS MO a4 

410 MDeG) CO SOO 04 
1401ar41,0fM 55e Sw 11f 
u24 IOU MO C , f *IMO n31 CM 55e 0.0 M I09. SM. on CM D.w M 
Cam LO 

55 
Ñ 

50l0M 1ls, 1s0s Owl move ISMS 

W4MAL1.4 M 70rolWM 10M 

IQ sLA/s M1000110 YI SRAf7 WIMP r3M rwlwar o f M 
.p KOS r1550aM.a.S 
111r Wow* .IM4 SM 
Tsai Sr.. *LOP 
Ia 212110 .n4110 

M 
vf 

11.41 t atee Wnn..wc 
1'103 14 tre 04 Lew 540. 

SM 
1M 
she 
ais 

SOCKETS 

w v. nw M Iw l 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 

S 11. 
ono MOM 

/M SISO 

CONNECTORS 
3M 000.0 

OWL Iw..* l if 
wed M 
5_ __n 1M M10 
11 44 wMNW 2M 
3M WM N 5001 :10 50100f.55Ce,s+ M ri 00 OfI C4rwsr to 311 

CTS DIPSWITCNEs 

CrsrOfl 5111 
Ct1SM 1,n 

1 Cs10f'n 
CrsrMPr1 MA/ 0FM 
Crs1M/ S'1 

NAKED PC SOARS SAL. 
:nCJ1/a..r 114 In 
102020 CM/ 0M 
Y )/[ Nam 4044 21 M 
P1.1a MA/ Oi1 M 

Si 1.1w OAMdn MM 
20404 10 3M 
GM+1w60m.s.. nM I4.1 OrOM t,Is 

Imam M. 110 1X 
) roatr 4141.v wear 1414 
2r0114r161awm11IC 7000 01a. OM. 3 
AV15.4140Y Caw , )ris 
5w1. NCO non ,11 Of 
5wlv 111103 10 we 41e > M C1a11.r.Caw 11 Of 
*me ~me alsw :r Of /r14 ~is 111M Sr 0S 
LOP Wwras0nC LN 
f.rY11wa104MS MM Sr.aM.a.rar. Id In 

WAVEFORM 

104 . ils 
VcMt44C0 

w 
20S 

.1114100 1 
a.' 10 ..a, r G 1 n 
FLOPPY DISK I/O 

O' . 11 n.s. 2. lt -NIrl sua 111* M)) . $ ,.0. 212 1rOLNan MM 

TV INTERFACES 

ry1mew SM M4y 310 tra lisa, nao 

SPECIAL PURCHASE 
(while supply lasts) 

21L02-4 (450 ns) 100 @ 99C ea. 
21L02-2 (250 ns) 100 @ 51.15 ea. 
TMS4060 NL 4K Dynamic RAMS 

(pullouts) 51.95 ea.(Prime) $3.75 ea 
1488 Line Receiver 100 @ 75C ea. 
1489 Line Driver 100 @ 75C ea. 
1489 House Marked 100 @ 50C ea 
1496 L Demodulator 25 @ 75C ea. 
LM 3900 Quad Op Amp 3/$1.99 
2716 5 volts EPROM 3/$99 00 

COMPUTER SPECIALS 
LIST Mkt be. I1Mra,IVA 11L no, 

(12001.181 eft. NS 
E.q luau sSaK MO. 71/3. 
CMgCealr .an 181. 13105. 
07d....seeayG MOO. MM. 
1eYp11.,11K 1505 134L 
Tt1 120s u32K 

OM keg I Cif 
11 WW1 MM 7905 10r, Mcre012r 1511 2316 

Pi 1670 DUO 1103250. 205 
amine 0 5000 a05. e I 
Queue MpeF1 515. -.- 
CswOna Woe S.1 550, 
low q 120 e50. 
T44M3se I6301P 43 1341. 1150. 1k RMII 105. 69e, 
N111 DM.P r50, 735. 
w4.na a50. 704. 1a lei SOL r0 SIMS CO 

IMSI eIr01A04a 
l OS00.1w -aw is ) 
1K1 :14.40 Yre PM 110 Ls 
1111 sww Ora *S 110 toa 
4431 Mess Omm11. 
in , Le/* aLitoarr 1S1 AS 

MoNTNLY IC SPECIALS 
V1MMnfra4ru,MSaw 
C4010S Se* Dwa. Car. 
CYrter o0aM1.. Crier «.« aSwa.r,. C4.041 

0eAOalq Q ß.1 5M1N Minn. 
L1.M01MwS O b. AM 
tu110 Gan4 r.. C 
W ILO Lem 4O 41114 Owes 
050ß051050a 
0031110.I W4Sane Ma 

00 

tr 
55 

SM ris 
1n LN 

14 M 

L15M3 
Y, M 

Ce 
Y1 oe 

Ste 

ILLS a1M 1014/10. Ow SM 
,4M11111 LIM LM8SIS 1.1111 
37NL1Y0010,MSKy1LOS 110 
1/273114 7M r4111 an VS 
*OWL Cog 1,1M r1070 V14 

an M r0ß.. a'14 aMern la 041,.14 MI 110 
0114110 S ellKal in SO W MOON L IS 

TV CHIPS/SOUND 
11SOe, Claws Sw 41M 

45MS,scaw C..... 2 
A.a4oS, boom. G.. SM 
A.a9001, *Mon Gr. 155 Ar2M4, 0.14.4 Ow I10 

SMO. 1MY. Own GM 
L.SM 10 Own CLL. Sun. GsrrN ,1n 
fS141"nSwOmen. SM VMSW2ln Paws Or. OM r Misr. I M M.rtar WW )M 
WPM 1000 MSC C4.. n 
new 1M 40rr10 Oars O. 3 i arM.YYnie n 

p..wr rCY w uff Ov. K 111M004RS M 
.aM O.w1 Mrs SOOM r 
) en Rani. 1 Mir M.A. r,.r 141.. 
COD .. nn, is 4..l C. 
1n.a 01w69 W a5 N oae 
0,4.s W M 1.^s1 I.. 
aray r<M 1.4 0401. Lr S r440 r Dw ó i..1;. Y...69.. ó..1r w.. w.. .n.. 

Irvine, California 92713 Phone (714) 558 -8813 
TW X 910 5951565 

CIRCLE 3 ON FREE INFORMATION CARD 

Retad Store Open Mon - Sat 
Located at 131013- E Edinger. 
S' nta Ana, CA 92705 

CIRCLE 3 ON FREE INFORMATION CARD

o Of· 92713 Ph (714) 5588813 Retail Store Open Mon.-Sat.P. 00 BOX 17329 IrVine, Call ornta one • Located at 1310"B"E. Edinger.
TWX : 910·595 ·1565 Santa Ana. CA 92705
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2-4 p", $750

" P " V T 11
14 ~... .. , 2f}
, •• p ,.. <,.'t ....
l >; F-... ') 'T'Jl
X/ P,,. ') T )42. P." So . ')':1
1': P." So ·'T 4 1
" /:l P••• <;'T 4<i
-4r, p ,,, S 'T 1)1

Jt ~.• 11 "11 'j"
14 f.'·. \'J ·YI I t
". f,o.., W~IJ ' ,>;
l>; ~."W '''' ~J
or, P ' . I' I V, 'f(,
.... h " '11"11 'f' l

~4 P." W V, "',
,,~P "' ''I W II ',
4' .P·...WW 1 4..

Ail~' '''''''' r eM ." UPS O' dIo' "
u<'der $ I 00 CI\ladd ~hand~no .l, ,,1
posldQt' Ordt' r, O'l li"< $ 100 (10 .\,1cl
2 5... nandl ""ll & pO\ laQ<' 1.1.",1, '"
.' h.I ,Clf' tl ," " "'''''',,'.1'' E ~ t......."
CO D .I .... .. llC.-.:I... 2~ .,.. p.u.1 Col....
10"''''' Ro,-""wnts "Cld &lo- l " ~ Forfo<qn
Orde< s ;J,dd 8 -" I\,o.nd' '"9 ... ( pa fj J
po-,rne fact ory l fo51t'd ova ,a., tH<!
Md 35ceonl s la< [).ala

I{,·l.lol ~" " "''''I "'.•~ \ .•' \ h,,,,, "' .I,j
0<0... Pr....~'I;l All po,,''''Il "". t"",,· 1 I._
Ch.lnQfo "' ,Ihou l "('«to

TV CHIPS/SOUND
AY.185QO-16 Games BIW ••. $4 95
AY385 15 eoa."r Coo-"", I.., 2 95
AY386OJ ' 1 A~'a~G.trnt' 895
AY38 605>-1Watfll 't' G.1me 9 50
AV38606- \ WI~oul G.1me 950
AV.18607· 1 S!'IOOt,rog G.1lll' ry . 895
AV389 10 G....,..... C' O:;;k , t Sound

Gt'n eralO' 12 95
51'176-&7711 SoundCWne<1I1or 3 95
MM5320121 TV Sync h Gen II 95
1,41.15369 Pre s.c.l'tor 39 5
LM 1889 Rf Mod" l ~t (\' 3 95
MM5 71000NSC Col.:NTYG._
MM5 7104 Cl.x ...Gen
RF Modv/,l lor ""AudoQ

FLOPPY DISK I/O
1771 {) 1S ' &Mn'!IOIlOY 279 5
..P(l 311 ~ec; F1oe~ 4995
1781 D".'F~., 29 '3~
1791 [)", al FlCppy 39 95

NAKED PC BOARD SALE
Z·80 CPU Hthauol 53 4 95
8080A CPU 3-495

. 81<5 talo:;;RAM (LO?O\ 1 2 195
l (lK Slato:;; AAM 121 \ -4, 2q 95
321<51. to:;; AAM 1211-4) 49~

Floppy IJ<lfTarbe ll) . 39 95
Cn W lt, lJ<l fTarbe d) 2995
81<Eprom (2708) 21 95
1702 Eorom Bo~'d . 30 OC
2708 i17 16 Eorom ml\aca) 3-495
2708n7 16 Eprorn('W MCl 3000
Rnll....e Orx: I<. •• 3-495
ACPPr OIOBcl I3MCon"' 1 2795
vect or 8800 Prolo 19 95
vectec880 3 11 slo l MB 29 95
ACP E:o: l end. r .../Conn 15 95
V.dt>Qln lerb.ceISSM, 2795
P~ra l le l l nl er1Kt! /SSMI .• 27 95
13 5I0l Mo\hereo.,rd (WMCI 32 95
9 SIo1Molhe<eoa'dIWMQ . 29 95
8 51otl,4oth... te>.:pa1'ldable'1 3-4G5

CT$ DIPSWITCHES
CTS106--4 SI 15 CT52Q6-8 $195
CTS2O&5 517 5 CTS206 ·9 $195
CTS206-6 $1 15 CT5206- 10 $1 95
CTS2QCr7 $11 5

TV INTE RFACES
P",-oe·V. rter
TV·l V,deo lnter1ace
M,c ' o..-"'er
M&A ModoulatQf

16 P", $ 550
-40 P.n $1025

TEXTOOL ZERO
INSERTION FORCE
SOCKETS

WAVEFORM
GENERATORS
80 38 F,,"t l 'c n Gen 3 95
MC401 4 vC O 2-4 5
LM566VCO 175
~1-l : 106 F.." Cl'O" Gt! nef ~ T o ' 525

IP SI 1620 D rabie RO 3 29 5. 2695.
Ana dex D P 8000 9 95 . 8 9 5.
Ce m rc n c s M icr o P·1 595. 395.
Cent-on e s Mi c ro 5 · 1 59 5 . 525.
Soro e IQ 120 9 95 . 850 .
Te lel y pe M ode l 4 3 13 4 9 . 11 50 .
1-I1PIot Ptone r 1085 . 899 .
H IP!o ( Ol g, ll lN 795. 73 5 .
rnt e rt c be II 8 95. 78 4 .

Prcc Tech 50l ·20 $ 1095 00

LIST SAlE
Apple I I Pl u s w f16K 1 19 5 . 9 90.
PET 20 01 · 16 N 995. 8 95 .
Exody Sorcere r w /8K 895. 7 9 5.
ccmcccoor II w fBK 14 9 5. 139 5.
Cr omemc o S ys I II 5990. 4990.
He rnon I w f 16 K 15 9 9 . 13 4 9 .
TE l P1208 w /3 2 K

dual f loP PY & C RT
( 1 avarl] 4995 2995

Pa scal Mocroe ng,ne 2995 2395

* LEO's * OPTOI SOLATt:RS *
LEOS A•..., YtofkM. G' N'o 18~ 5 ,1 00
Me T 2 Pho lo x5TA Hf£ 250 . 3QII 99
<lN25 Phol o X,5TA HfE 250. 301/ . 1 29
<lN33 Pno to Oll n,ng lon • •••• 17 5
FPT 1108 PN>t;) X,S TR FI.'lI Len$c SALE M I 00

MONTHLY IC SPECIALS
LF13506 J fET AnIol:t Mulh8 brt 895
'CM7208 se Wtn [)eu,de COUnl4/f •••• ••• • •• 17 .95
ICM7207 O",oIl' lOr Conl rolle r •. • • ••••••••••. 695
ICM70-45 PrK lSlOf15toNr'a lch T,rner ••••••• 22 95
ICL7 107 3'" 0 9 t NO (LED) 1-495
ICl821 1 VOltAgo fW fefence 1.95
LM 390 B.tll.ry OP AudIO Amp ••• • • • •••••• 31100
lM 18 50 Gt ou nd F. ull Ie ..•... ... . . .•. 3J l 00
LM l 800 Phas.e l oc k l oop FM ste- ee ••••. 31100
lMI820 AM Radlo 311.00
0 5 3625 Ou.al t.4os Se"M Amp 2.50

1408L 8 -4/1995 101-47 EQ.Ram " . 9 "
1-466 /1 48 9 211 i9 LF356 HBoFe t •. 311.99
22 PlnSIT Soct<e l l QJ1.00 MCM l -4S05 .. . ... 8 95
82 23 Prom 295 7-458 9 •• • • • • • • . 311 99
MK5Q14 C. Ioc 2/ 1 99 1-4107N , 6/ 1 99
7414 1N 31199 75-452 ' 4 8 / 1 119
8T2S18T28 239 7-41N·1-4 10/1.99
95 1-190 9.95 555CN ••• • • • ••• S,ll .99
8281 • • •• • • ••••• •• •• ••• 50 556CN 311.99

SPECIAL PURCHASE
(while supply lasts)

21 L02·4 (450 ns) 100 @ 99¢ ea.
21L02-2 (250 ns) 100 @ $1.15 ea.
TMS4060 NL 4K Dynamic RAMS

(pullouts) $1 .95 ea.(prime) $3.75 ea.
1488 Line Receiver 100 @ 75¢ ea.
1489 Line Driver 100 @ 75¢ ea.
1489 House Marked 100 @ 50¢ ea.
1496 L Demodu lator 25 @ 75¢ ea.
LM 3900 Quad Op Amp 3/$1 .99
27 16 5 vo lts EPROM 3/$99.00

COMPUTER SPECIALS

1·24 2!J.?'i 100
lH O"4~'. 1 :')0 175 11 5
:l l lO;> ....on.. 1 '.>9 1 55 1 -45
] IOJ 1 2'.> 1 15 \ 10
;' 111 37 5 3 6!'t 355
211 2·1 2 9!l 2 85 265
1 101 ·1 2 ~ 210 2 55
11t-4L·7 500".. 12 95 10 95 9 95
1114L'300n, 89':1 1 ~5 6 4!'t
2114L....5Orl.. 1 50 6 I", 4 .715
4OoI41-4041 1QOr1., 9 '.15 8 1!> 7 95
4044 / 4041 4 SOns. 150 r, 1'J 4 .715
l MM 4200A ') 7!> 8 1'lt 1 9 5
E'-lM-440 2 795 725 625
[M M4 804 11 50 I 1 50 9 95
src rc .r "I'.> l'l !> 7 15
~ ro<.l 4 1 0 ' 4;M)(J , 10 " '.>· 102 '.> 'l 1 !-
4 M [)Q 14 'l' 41 10"'.> 101') '. 2'.>
.......[)fj l lQ1 jl '19'.> 11 'j "J 10 25
rsc .U.o 41A H,I' ceo 0"'. ~ 11l ,) 5 l .., ,,
110 1 " J\ . \ ' '> 1 1 ".>
P:' 1 1" ~l)4 " 'J ,4 ', " '" ' '15 1 )'J , ...,
6!lO8 1" x 1 CMOS 795 1 95 1 15
b5 18 1K . 1 CMOS 7fJ !'t 79 5 7 1 5
7 4 5 1 6 'J 64 ~, ' R4m 3 9 '.> 3 2!l 250
8 155 110 ...,R..m 21 9 5
2 1-47 low Pow. r4 K SraloC 1495u

DISPLAYS/OPTO/LED'S
* 1 SIGMIENT * CALC * CLOCKS *
or 704 ICCI OL 707 (CAl 30Cr Aeod 99
FNO 357 lCC I 35 7" Red 99
FNO 500 /503 cc 500 " Red 99
FNO 501 1510 re Al 500- nee 99
FNO 800 /8 03 ICC) 600 · Red 1 75
FNO 801 18 10 ICAl 8OO- Rt'd ..... 1 15
XAN 3061 500 - Green 1. I 5
HP5OB2·17011 (CAl 3OO" Red • 99
9 Dog'l BubOle M,n, Calc O,splay •• 99
'3 Dog'l P.l,,' aple>.: D"p1 ~y 400 " 99
9 Dog.I FIuor~cenl 300 " 99
MAloo3 12V AulO D oc,", Mod ,,1e 15.95
~lel rOl 1.11<1003 "' IRltd F,ll er . 4.95
MA l oo 2A LE D 12 Iv Dock Modu le . .• •• •• • 1095

11 9 5
14 'J)
Q" 5

''0
10 9 5
14 9 5
10 15
107 5

" '""'"

Mel44 11
4101
W0 194 1

25 13-00 1 \511IUpper
2513·005l~\I) Lov.cr
25 13 'A OM3 15V1Lov.c r
MCM (,5 11
MCM651t A
MCM6 574
MCM6575

BAUD RATE GEN

CHARACTER GEN

KEYBOARD ENCODERS
"''r ~23 16 13 75
AY!t 'l&oO I J 7f:>
HOO1~ . . •• • •• • •• • •9 95
7 -4C922 995
1-4C923 9 95

AID CONVERTERS
8 10081>01 Bof\J.')' 1.1 5<l
810 1 l Qbol Bon.try nOC'
8 10J8 bi l TS l J ~

9400 Vol l 10 r rf'<l Con. 725
815(1J ' 112 Docl" BCD 1:19 5
1-4OAL66 b'l 3 9!'t
14OSL8 8 1>01 !'t9 5
DAC04 AJO !:>~

Z6000 . .. •• $ CAlL
Z·80 14 •• 5
Z 80A 16 95
F8 ( 311~1 Ibq~

a. so I fI ' I"

~~;. l ~ ~~
tlOOOA 4MHl 1'l (J ~

SALE 0065 1 •.•5
IlOQtI I t.$ Q5
l'lO I 1295
"~O I A 19 95
TM S 9900Jl 49 95
CP l bOJ 39 'J5
h~;' II ~

650 1A 1995
11.16100 29 ')5
G600 13 95
b80;' P 2-49 !'J
8OJ~ 19 95
8 755 49 ') 5
81 48 (,9 \~5

6809 $ o.LL
8086 $ o.LL

SUPPORT DEVICES

416/-4116 16 K (16 Pm ) 99 5
Seta/8 416 ', . . 1-49 5
-41158K (16 P,n) _.. . 6 95
4050 4K x 1 (18 P'nl •• 4 25
4060 -4Kxl (22 Pml . ••• -495
4096 41{x1 (16 Plnl. .. 3 95
2104 4K >.: 1 (1& P,nl. 475
4021 4K xl (16 Plnl 495
5261 195 1103 195
~62 . ( 1 95 4008 L .. 4 9 5
5210 4 95 &60 5 7 95
5280 4 95 - 6M4 •. 495
' 290 1245 G002 ISO

PROMS
U08 9 ~5

UOlS t> 750
17t)2A J 95
2732 . . . .. 99 00
UHi ·!,v « 95
1T l b 5V I N 2995
:?758 5V 29 9 ~

!>10 3AQ 119 5
•5104 AO ') oj5
be J4 ' 1 11 '1',
1M se re 1 'I !>
SAlE 82U ~Z lit 8 2.s5
825115512 x8 (1'SI 16 95
825123 32 x8 2 50
825126 256 x-4 350
82S129 256 x -4(1'5 1••••••••••. 3 50
82 S1 30 512 x 4(0C} 650
N$C OM7578 32 x 8 •• •••••••. 295

DYNAMIC P.AMS

UARTS/USRTS
TRl 60 2B(5V.1 2V1 39!l
AV!'tIO IJI!)V. IZVl 4 95
AV5 10 14AJ16 1] 15·14'11 695
AY51QI 5A./1863 15V1 69!)
TM5 (,Q11 15V.l 111l 5~

11.16401 7 9 5
1'-16-403 8 9 5
2350 USRf 9 95
1671B 4\ l ros 249!l
SALE TA1 472B .- 5

TRS 80 TO 5-100
PET TO S·1OO ADAPTER
Allows PetITRS 80 to be inte rface d to
po pular 8 -100 Bu s.
Pet to S' 100 Kit . .. .. $189.95
Assemb led $269.95
TRS 80to S'100HUH 8100 Kit S275.00
Assem bled 5355.00

DATA BOOKS e COMPUTER BOOKS
1979 IC Mas lll~r .•••. •• •. -4995 Inl . l MCS 80 Maroual . •. • • • 7 95
NSC ITt 0"Ia 395 Inl el MCS -40 Manual -495
NSC L ll'lear. -495 AMO 8080A Manu al 5 95
NSC Lll'lear~ Notes 11. 3 95 AMO Schot lky O. laboo« . • -495
NSC CM OS 3 95 AMI MOSIL 5 1Oala ,••••• •. 3 95
NSC Memory 3 95 GI MOS/lSI Oal 4 9 5
Inlet Oal. book ••••••••••• -495 Harns Analog 0.1~ .• 4 95
Inlel MCS 85 Mo\nua.l .•.•• 7.50 n linear Con l rol 0.1 01 , • •• . 3 95
SAlE • OSBORNE BOOKS .....LE

1'... s. ..

~47£~~~: : : : : : :::: : : :H : :::: : : :H : ::m In
Vol II Some Real M......Q4)(oc. S-IOfS""'I Bon<ler .. .... 3'>GO 2150
Vol . III SOme RUI SuPl)Ol1 o.w.c.s ""'IBonOer. ••••. 2"O-QQ. 18 50
lntr o lo M.etos VoI .J1L ~ 18 50
SALE • DlUTHIUM COMPUTER BOOKS. SA LlE

=~~~~:~~~·l~·:::::::::::::::::= l~ :;
=:~~~~.y&~.,d;; : : : : : : : : : : : : : : : : : : : : : : : :-= ~:;
Pe-anvl Bulle r & JeJy GlIlde 10 Compu lers . • • •• • • • • ."1"-M. 695

=~~~eL,.:~~:~~:"~. : : : : : : : : : : : ::;::- g:;
~~~~:~~~ . ~l .~~~:~ ::: ...:::::::::::.~1~ :~

5-100 MOTHERBOARD SPECIAL
8 slot expandable wIg conn .
reg $69.95 NOW $52.95

ACOUSTICMODEM~
~~~T&~dCAT '· • ~

~~~~?Orig inate S_

ACOUSTIC COUPLER SPECIAL
AJ MO DEL A30
SPECIAL PURCHASE
OF SURPLUS UNITS
AVAilABiliTY ~I M ITED S29.95

TARBELL FLOPPY INTERFACE

As~~b7esg~~~~~~.~~~~~~~I.~ .~~r~C~~9.95
Assem bled O ther Dn...es . . . . . . . •. . •. . . . . . . . . . . . $2 6 9 .95
K It .. . . .. . . . . . .. . . . . . • $ 1 7 9 9 5
Ba re Boa rd $36.95(Ooc. Add $ 10. 00)

Ncte FOr CPM Add $ 70 00 OocumenlalOQflAdd $2000
V is ta Doub le Den sity 5 v•M

Con tr o li e r A ss e m • • . • . $ 2 9 9 0 0
S O Ve rsa Fl o pp y Krt. . $ 1 5 9 9 5
SD V e rs a Floppy A sse m b led . . • • • • $ 189.9 5
Ta rbel Ca sse tte I/ O K It.. $ 1 1 5 .00
S al e * 177 1· 0 1 Floppy C hlp . , $ 2 7 .9 5

Problem Solver System Users
We recently purchased all finished go ods.
work in process and prod uct design s from
P.S.S. Send for mo re det ails .

UV "Eprom" JSraser

~
Model UVs"11E $1111.115

... Hold s 4 Eprorn's at a ti me
Backed by 45 years
experienc e.

. '. Model 5-52T••• $2115.00
Profe ssional Industrial Mod el

BK Stati c
16K Stat ic
32 K Stat ic

IMS STAT!C ~AM BOARDS golf>* Memory Mapping * Low Power ,.6* Phantom * Assembled & teste d
Recommended by Alpham icrosystem s

250 na. 450 ns.
S209. 00 $ 189.00
S449. 00 $399.00
$7 99 .00 $699.00

EXPANDORAM MEMORY KITS '
* Bank Se lectable "* Uses 4115 or 4 1 16

200 ns.* Write Protect * Power 8VDC, ± 16VDC* Phanto m * Lowest Cost/Bit
Expando 32 Kit (4115) Expando 6~'!ll§J

8K $ 158 .00 16K $2 48.9 5
16K $ 199.00 32K S369.OO
24K $299,00 48K S469 .OO
32K S349.OO 64K S565.OO

ANADEX PRINTER
Mod el DP·8000 compact, impact, paralle l or

serial. Sprocket feed. 80 co ts,
84 Hne s/mtn.. bi-di rectional.
New only .. .. .S895 .OO

OLA EXORCISER COMPA OLE
9600 MPU M~ule w/6 80 2 CPU $495.00
9601 16 Slot Mo the r Board 175 ,00

~~~~S?o9tt~t~:rM~~t~.~: ~ .~.~:~.I ~ ..;~:gg
9604 Switchmode System Power Supply . . . . 250.00

gg ~gg~~~ ~Ko~o~r6~~~~[~ .. ..'. ::~.~.~
9620 16 Chann ,J Parallel I/O Module 29 5.00
9 622 Senal/ Parallel I/ O Combo ***
9 626 8K Static RAM Mod ule . . • . • . • • . . •. •295.00
9 627 16K Static 450ns 495.00
9630 Card Extender. . , _ 68.00
964 0 Multiple Programmable Timer

(24 Timers) 39 5.00
96508 Channel Duplex Senal I/O 395 .00
96 10332/32 I/O Module . . . . . . . . . . . . 275 .00
96 70232 Point Reed Relay Module . . .. . 350 .00

5800 BARE BOARDS
Q620-0 $45.00 9603·0 .. . .. .. 27.00
96 26-0 45.00 9600... . .. 55.00
9650-0 .. . . . 45 .00 96 103 . .. 55 .00
9601-0 .. .. 50.00 96702 55.00
Alsp AMI EVK System in Stock

FLOPPY DISK DRIVES
1. VISTA V·80 MIN IDISK

FOR TR5-80
* 23% More Storage

Capacit y -40 Tracks
* 40 track patch now availS
* ~~s:~ r8D~:~ee~ Faster 385.00

2 Drive' Cable Add $29: 95
4 Drive Cable Add $39.95

2. VISTA V·2OOMINI·FLOPPY SYSTEM* 204K Byte Capacity * w/CPM, Basic "E"* Double Dens ity Drive §* One Double Density Y-200
Cont ro ller w/ Case & p.S. 111111.00

Add to your EXIDY, HORIZON,
and other 5-100 computers.
3. VISTA V·lOOO FLOP PY DISK SYSTEM* (2) Shugart 8" Floppy Disks* Controller Card, Cable, §1000

* g~~t~;iC "E", 1 81111.00
Instructions & Manual

4. MPI B51 ·5 V. ', 40 tracks . .. 279.00
5. Shugart SA4OQ-5V, ", 35 tracks 295 .00
6. Siemens /GS I FDDl oo· 8 8...... .. 375.00

~: ~~~!§a& t~:P~f7B~uai' : " ' : : i~~~gg
9. WANGO/S IEMENS 5Y4' Drive . . . 290 .00

5-100 32K (uses 2 114)
ASSEMBLED
45 0ns. 599.00
250ns. 699 .95
Bare Board 49.95
Bare Board w/all parts less memo 99 .95

5-1001I1K (uses 21 14) KIT (exp. to 32 KI
ASS EMBLED 45 0ns. 279.00
450ns. 325 .00 . 250ns. 299 .00
250ns. 375.00 __

~~g~~r~:9.95 ~~
ASSEMBLED ~
450 ns. 169.95 KIT 45 0ns. 125.95
250ns 189.95 250ns. 149.95

Bare PC Board w/ Data $2 1.95
Now ove r 1 year success ful field expe rience
"Special Off er" Bu y (4) 8K 450 n5. Kits $ 117 .00

www.americanradiohistory.comwww.americanradiohistory.com
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COMPARE THESE PRICES! 

Z 

FU 

ó 
o 
Q 

L 

- 

OUcR 
COpoNENTs INC . 

(r 

¢ 
106 

OFFERS YOU: 

MONEY SAVING DISCOUNT PRICES 

HARD TO GET COMPONENTS 

TOP SELECTION OF FIRST QUALITY 
POPULAR COMPONENTS 

ALL COMPONENTS GUARANTEED 
TO BE FACTORY PERFECT 

(MONEY BACK GUARANTEE) 
UARTS ' S t0i 
.+eo2t 

) 10,5: 
10,.. 

TELECOMMUNICATIONS 
S.e100 1.5 1,54. 

S1100 141444.1 Paw 
I300 C IgSdeww, 

GENERATOR ENCODERS 
e,t.Ilw4.14.4.0011 

., i 7000 ..ràwé i 5cer, 
t1M/INf61GMi SUPPORT CHIPS 
u1010a1arC 4NnOrMttcrweceaw 
.a000116AC 11et11 Cana NISC4w..r4cnwrnw 

01015 4440 oeI496 04,xe441w. 
- .01153C 204111411018 NOS kW b 1. 0 Nets 1.e4. 

I1212C 49410 0441 

-e1714C ,1111211C 4N hrwwlrNOr 
4C i w Nw 4.1M114100 a s 

. . ic 10M4 4,ter199 C044.e14. a 110 Ornar 
1.3.1C IOWA *Ow CMreOaralrOmer 
1I4K 10(gWarMa11I11Cy1 teltcrr4g.Sw 

Y01C 1311 C1N1a9rtM. 444.%01 

- 01flS1xC r11 r1r1~ar 4i4.bce 
1011252C hy DW C441N4. 
5^/.`.AC 1ti01 1.4ng1 C144.e104 

MICROPROCESSOR CHIPS 
-.iw tN11e1ncer4- 210 0404490 41% 

. . . : 341.419049.4:44m-2100441119 e0110 

CONTROLLER CHIPS . es 
$.560 Nays 

o1e44h% Don., twn Pea C«Nr%r 
D44 C.400,414p 

....I D.a1IW,s01IWrPUGnrwWc1.M1Mi 
Cat C«erM 
0111.0,14 CMrw, 

RAMS 
402102/4 0-4 1024 N tMMrr D4cM01 SU1 MOS MM 1w re.vi 

-0210143C 4 1024 N 1251141 S100 SOS MM 5N. worm 
102111050-4 10w 241t1e.1211w S1xc 11O5 MN 4r05 cw55w 10 

64044 44494 0,1+ pw 
: "411C/ 41 144.c RAY 4SO51 
021470 4a . I 41 Stat,c M1 

.101101C 14., ILI 4MOSMM 
0,01101C-1 1021N(2S114i Stet CMOSNAM 
urtallaC 45 Prow MY 
111041IC 11a (I{204.11 N 2,44.31 1005 M4 

LAUD RATE GENERATORS 
CONSOIt o.w 1411 1.04 (*wow 
COM00% 010 taw 1105 Lows*, 
110111411 0110 Mud 01e Cw.raW 

04 20 
1 10 
s20 
1 75 

111S 
11 y 

4 25 

1 0 
12 10 
12 95 

4 

:i 

H h 
S4 93 
51 Is 
M M »n 

0 /C 

2 4.s 

1 50 
e/5 

14 'S 
/S 

4 15 
4 IS 

12 15 

, 5 SO 

! 50 
1 10 

PROM 
C12'111025'5 ISS .pen 44 -5 

SOUND GENERATOR 
S$1$411 Cowl. Seel Sw01w 1 15 

ASTRO 
WNW, 41141/1 SrrWr.e/ 100 .1w brv.M'w 24 SC 

UNIM 
$035244 J 5.40,41 4ll.00W C4w011A S 40 

TO ORDER: Specify part numbs0 name. prep k 5410105 
Cfgca or money order must accompany 01051 Add 51 75 far 
pe5tape 6 hand4n9 New MA State residents add 7 sates 111 

Forpn Customers Payment must be n U S 0003(5 by inter- 
national postal money order Or cas5,er s check Add 20% !o 
S13100o1q 8 handing 

FREEINQUIRIES FROM EMANUFACTURERS. 

GIFTDISTRIBUTORS, & INSTITUTIONS 
ROC O D , MINIMUM ORDERS10 00 

(PRICES GOOD THRU FEBRUARY 15, 1980) 

Order Today from: 

POPULAR COMPONENTS INC. 
1145 WALT WHITMAN RD. 
P.O. BOX 866 DEPT. RE20 

MELVILLE. N.Y. 11747 

CIRCLE 28 ON FREE INFORMATION CARD 

60 I'AIA 83 ADVERTISING INDEX 
54 PTS Electronics 84 

RADIO- ELECTRONICS does not assume 
any responsibility for errors that 
appear in the index below. 

may 24 Pac foe 80 

49 Panaise 36 

62 Phipps & Bird 38 

Free Information Number Page 
34 Pon Pak 90 

53 ANC Saks 96 
26 Popular ( omponent 106 

23 Aaroo- (:avis Istrreats 38 

16 Acti.e Electronics 95 45 QB Electronics 100 

Adsance Electronics 37 6 Quest 103 
3 Ad.anced l omputer Products 105 

10 Radio Shack 101 
IS All Electronics 104 

11 American Antenna Cov.4 35 Ramses Electronics 87 

43 R & K Precision Ihnascan ( orp. 80 8 Rse Industries 82 
52 RabsIon Electronics 94 

Ifagnall I Iectronics - Sabironics 14.15 85 

Karel Boris 102 37 Ilonard 51. Issus 35 

Bullet Electronics .. 100 - Sharper Image 13 
Burdes Securits 86 

56 Buss - Sheldahl 82 82 

41 CER Associates 102 61 Shure Brothers 32 

63 (lases Electronics .104 
21 Solid (51410 Sales 104 

CIE- (leseland Institute of Flectronics 18.21 

Command Productions 86 65 Sons '.ideo Products 79 

S) Concord -( omputer ( omponents 96 - Spacecoast Research 85 

31 Continental Specialties Coy. 2 - Surplus ( enter 86 
22 ( ooper (.roue- Electronics IN. 5 

Ibge Scientific 85 36 Tek -E1 100 

28 Della Ilectronics 86 - Texas Instruments 81 

30 Delta Products 23 
13 Tri -Star 104 48 Dellroniks 90 

42 Diamondback Electronics 96 USI 94 

12 1)igi -Kens 20 Weal Electronics 36 
Ihgital Research Corporation 111R('í 92 

47 Electronic Supermarket 2 Weston Inseratmeots 22 ... 102 - Electronics & ( °atrol Engineer's Book SO 3eeco 26 
(tub Mcra. -Ilill Book Di.. 28-31 

46 Electronics Book ( lub it %Bi 17 

25 F :nterprise lkrriopmenl ( orp 83 

- Etar 33 

Fair Radio Saks 94 MOVING? 
39 Fluke 7 

Fordham Radio Suppl. 93 Don't miss a 
27.64 Formula International 88 -89 single copy of 
66 Fuji-Sins 97 Redlo -Elec- 
40 (.odbout Electronics 

Grantham ( allege of Engineering 

67,4 Heath 

100 

34 

27,41 

Ironics. Give 
us: 

ATTACH 

LABEL 
59 Hickok Electrical Instruments 2 

32 Ifilachi- Iknshi 42 
Six weeks' no- HERE 

55 Dobbs %%orld 102 tice 
- Information E nlimiled 102 

57 International Electronics 92 Your old ad- 
- JS& A 1 dress and zip 
18,19 Jameco F:lectrooks 98-99 code 
7 Jensen loots 80 

17 Jim -Pak 76-77 Your new ad- 
9 Kesler Solder 34 dress and zip 

lakeside Industries 102 code J 
38 \Ic(.ranIlilt Book ( ompan 78 

14 \leshna 90 

33 Micro \tart 92 name (please print) 
National Radio Institute (NRII -DTs. of 

Mc(.ra.Ilill 8.11 address 
National 1 echnical Schools 72.75 

511 Netronics 25 dry stMs rip code 
29 O.K. Machine & I ool 24 

Olson Electronics 94 
Mall to. Radio- Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520. 
5 Optoekctronics Coy. 3 BOULDER. COLO. 809n 

(PRICESGOODTHRU FEBRUARY 15,1980)

FREE WITH EACH OROER. WEWELCOME
INQUIRIES FROM MANUFACTURERS,

GIFT OISTRIBUTORS , a. INSTITUTIONS.
NO C.O.O., MINIMUM ORDER$10.00.

TO ORDER: Specify part number. name, price & Quantity.
Checkor money ordermustaccompany order. Add $1.75 for
postage & handling . New York State residents add7% sales tax.
Foreign Customers: Payment must be in U.S. dollars by inter­
national postalmoney orderor cashier's check. Add 200/. for
shipping& handling.

zip codesta te

Pac Com 80

Pa navise 36

PTS Electronics 84

Poly Paks 90

PAIA 83

54

24

49

60

34

Mall to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER, COLO. 80322

62 Phipps & Bird 38

26 Popu lar Components 106

Texa s Instruments 81

45 QB Electronic s 100

6 Quest 103

10 Radio Shack 101

MOV ING?
1-------- -1
I ,
I ,

Don 't m i s s a I I
sing le copy of I I

I I
Radio -El e e - I I
tro nie s. Gi ve I ATIACH I
us: I I

I LABEl I
Six wee ks ' no- I

HE RE I
I It ice I I
I I

You r o ld ad- I I
dress and zip I I
code I ,

I I
I I

Your new ad- I t
dress and zip I I
code

L_________I

USI 94

Surplus Center 86

S pacecoast Resea rch 85

Shar per Image I3

Shelda hl 82

2 I Solid State Sa les 104

6 I Shure Brothers 32

13 Tri-Sta r 104

20 Wersi Electro nics 36

65 Sony Video Products 79

35 Ramsey Elect ronics 87

8 Rye Indust ries 82

Sabtronics 14- 15

37 Howar d W. Sams 35

2 Westo n Instruments 22

36 Tek-EI 100

50 Zemco 26

city

ad dress

nam e (please prin t)

Page

Hobby World 102

Informat ion Unlimited 102

Hit ach i-Denshi 42

Concord-Computer Components 96

Continenta l Spec ialt ies COY. 2

Cooper Group-Electronics Div 5

Dage Scientific 85

Delta Electro nics 86

Delta Prod ucts 23

Deltroniks 90

Diamondback Electro nics 96

Free Information Num ber

RADIO-ELECTRONICS does not assum e
any responsibility for errors that m ay
appear in the in d ex be low.

46

25

47

ADVERTISI'NG INDEX

Digi-Key 9 1

Digital Resear ch Corporation (DRC) 92

Electronic Supermarket.. 102

Electron ics & Control Engineer's Book
Club-McGraw-H iII Book DiY 28-31

Electron ics Book C1uh(TAB) 17

Enter prise Developm ent Corp 83

Exar 33

Fair Radio Sa les 94

Fluke 7

Fordham Radio Supply 93

27,64 Formula International 88-89

66 Fuji-S vea 97

40 Godbout Electron ics 100

Gra ntham College of Engineering 34

67,4 Heath 27,4 1

59 Hickok Electrica l Instruments 2

32

55

57 International Electronics 92

JS&A I

18. 19 Ja meco Electronics 98-99

7 Je nsen Tools 80

17 J im-P ak 76-77

9 Kester Solder 34

Lakesid e Industri es 102

38 McG raw-H ili Book Company 78

14 Mes hna 90

33 Mic ro Mart 92

National Radio Institute (NRIl-Dh . of
McGratt'-HiII 8- 11

Nat iona l Technical Schools 72-75

58 Netronics 25

29 O.K. Mac hine & Too L 24

Olson Electronics 94

5 Optoelect ronics COY. 3

51

31

22

39

53 AMC Sa les 96

23 Aaron-Gavin Instrument s 38

16 Act ive Electronics 95

A dvance Elect ronics 37

3 A dvanced Compute r Products 105

15 All Electro nics 104

I I America n Antenna COY. 4

43 B & K Precision Dynasca n Corp 80

52 Babylon Electro nics 94

Bagnall Electro nics 85

Kar el Barta 102

Bullet Electro nics 100

Burdex Security 86

56 Buss 82

41 CF R Associa tes 102

63 Chaney Electronics 104

CIE -Cleveland Insti tute of Electronics 18-21

Command Pro ductions 86

28

30

48
42

I2

365

2450

15.50
'550
980

260

2,75

3 50
6B5

14.75
11.85
4.35
495

12.75

44.75

$' 20
390
5 20
6,75

13.95
13 95
'25

8.80
12.10
12.95

TELECOMMUNICATIONS
AY'S·9100 Push Button Telephone Draner CirculI •••
AY'S·9200 Repertory nuner . • .. . . • • . • . •
Ay·!j·95QO C· MOS Generator . .

GENERATOR/ENCODERS
RO-3-2S1 3 CharacterGenerator (upper or lower cu e)
AY·5·2376 Keyboard Encoder•. .•
AY·5·3600 Keyboard Encoder .•

808018035/8085SUPPORT CHIPS
UP08080AFC B·BII N-Channel Microprocessor . . . • 5 85
UP080BSAC SingleChip 8-Bit N-ChannelMicroprocessor 12.75
UP08035 SIngleCPUI'8-Blt Mlcr\Jcomputer ... _._... . . •.. .• 1895
UP08155C 2048Sit SUlIe M05 RAMWith I/OPorts & Timer _. . 18.95
UPB8212C B-BItt'OPort . 3,95
UPBB2,4C Pnoflly Interrupt Controller.. , ... 390
UPB8216C .- Blt Pantlel BldlrechonalBus Driver . 3.95
UPBII224C ClockGenertt or & Driverfor 8080A Processor . 2.115
UPB8226C 4·Blt Parallel Bldlrecllonal Bus Dnver 335
UPB8228C 8080ASystemController & Bus Dnver . . . 3.95
UPBII2311C 8080A System Controller & Bus Driver . . • 3 95
UPDII243C 10 Expander for SmgleChip8-Bit Microcomputer . . . 9.90
UPD8251C PrOO . CommunlCt tlon Interface . . . 660
UPD8253C Prog.lnt ervalTlmer .• .. 13.95

~~g~~~ ;~~t b~~~~~:r~nl~:~f~::. . . . 1~ ':~
UPDII259C Prog. InterruptController . . 14 90

MICROPROCESSOR CHIPS
UPD78OC(Z80) 8-BrtN-ChannelMlcroprocessor- Z80compatlble . .• 13,50
UPOJ8OC.1(Z8OA)8·B;t N·Ctul'V1el ,.hcroprocessor- Z80comp.ittble(4MHz) 15.95

CO NTROLLER CHIPS
UPD765 Smgltl OoubleDenSity floppy DiskController . . . . . . 59,95

~g~ ~~~ ~ ~~~I~~ne~~;tJI~~::bl~~s~;~t~~w~~e{l 8Mcompallbie)' ;~ . ~~
CRT5027 CRT Controller. •• 39.95
UPD372D Floppy Disk Controller . . • •. . 39 95

Order Today from: -

POPULAR COMPONENTS INC.
1145 WALT WHITMAN RD.
P.O. BOX 866 DEPT. RE20

. MELVILLE. N.Y. 11747

·MONEY SAVING DISCOUNT PRICES
•HARD TO GET COMPONENTS
·TOP SELECTION OF FIRST QUALITY
POPULAR COMPONENTS

•ALL COMPONENTS GUARANTEED
TO BE FACTORY PERFECT
(MONEY BACK GUARANTEE)

UARTS
AV-S-l0 13A
TAl602B
AY·3-1015D
AY·3·10H A

RAMS
~~g~~ ~~~tg:: ~~~: ~:: r~~~x~iCSt~~I~ ~blSC RMA~ :1~~s~I~:;ft~w er)

UPD2111ALC·4 10~~ ~~~(2~::{)siiilC 'MOSAAM·.;th·coriinion I/O
& output dluble (low power) .•.••••••••••••

2114UCB 41< Stille RAM450ns . . •. • • •. • • ..
UPD2147D 41< x 1Bit Snuc RAM.•
UPD41 004 C 41< x1Bit NMQSRAM •. ......•.
UP05101C·E 1024 Bit (256x4) Static CMOSRA M . ••. • .

~~g: lJ~C 1~J(°rlni3'8~x~f~rt r)y'na'ni;c Mas'RAM '
BAUD RATE GENERATORS
COM5016 Qual Baud RateGenerator
COM5036 Dual Baud Rate Generator
BR1941L Dual Baud RateGenerator

PROM
C27161MS2516UVProm

SOUND GENERATOR
SN76477 Complex Sound Generator

ASTRO
CQM1671 Asynchronous/Synchronous aecewer-Transmitter

LINEAR
SG3524N/J SWitChing Hrgulator Converter • .

(J)
o
z
o
a::
~
o
UJ
..J
UJ

6
is
«
a::

106 CIRCLE 26 ON FREEINFORMATION CARD

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


When quality counts 
Do not be fooled by the low prices, these brand 

new lab quality frequency counters have important 
advantages over instruments costing much more. 
The models 7010 and 8010 are not old counters repack- 
aged but 100' . new designs using the latest LSI 
state -of- the -art circuitry. With only 4 IC's, our new 7010 
offers a host of features including 10 Hz to 600 MHz 
operation. 9 digit display. 3 gate times and more. 
This outperforms units using 10 -15 IC's at several 
times the size and power consumption. The older 
designs using many more parts increase the possiblity 
of failure and complexity of troubleshooting. look 
closely at our impressive specifications and note you 
can buy these lab quality counters for similar or less 
money than hobby quality units with TV xtal 
time bases and plastic cases! 

Both the new 7010 and 8010 have new amplifier 
circuits with amazingly flat frequency response and 
improved dynamic range. Sensitivity is excellent 
and charted below for all frequencies covered by the 
instruments. 

Both counters use a modern, no warm up, 10 MHz 
TCXO [temperature compensated xtal oscillator] 
time base with external clock capability - no economical 
3.579545 MHz TV xtal. 

Quality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield - 
ing,light weight and are rugged and attractive - not 
economical plastic. 

For improved resolution there are 3 gate times 
on the 7010 and 8 gate times on the 8010 with rapid 
display update. For example, the 10 second gate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters offering a 
10 second gate time may require 20 seconds 
between display updates. 

The 7010 and 8010 carry a 100 parts and 
labor guarantee for a full year. No "limited" guarantee 
here! Fast service when you need it too, 90 
of all serviced instruments are on the way back to 
the user within two business days. 

We have earned a reputation for state -of- the -art 
designs, quality products, fast service and honest 
advertising. All of our products are manufactured and 
shipped from our modern 13,000 square foot facility in 
Ft. Lauderdale, Florida. 

When quality counts...count on Optoelectronics. 

MODEL 8010 1 GHz 

CIRCLE S ON FREE INFORMATION CARD 

MODEL 7010 600 MHz Ir - - 
I G,tz ,RFiONbK7 GO{M1EA 

w,4 

fGAO 0000.0 
IaQ00 D0 0.0 
4.at. SD a , 

<<<111111k...._ 

MtIctrnlc Inc. u, esa. ta wt. t/, 1/, We is se INS T_^ 
IFIE. t I t Atim `- `etitc- .ru .0 .._.,.. 

100 U S A FACTORY ASSEMBLED 
100 PARTS & LABOR YEAR GUARANTEE 
CERTIFIED NOS TRACEABLE CALIBRATION 
EXTERNAL CLOCK INPUT 

1 

DISPLAY HOLD FUNCTION 
9 RED LED DIGITS 4" HIGH 

t Hz RESOLUTION 
0.1 PPM 10 MHz TCXO TIME BASE 

COMPACT SIZES -7010- t .^D 8010 3 Mr7- 

i 
LAB /PORTABLE -AC ADAPTER INCLUDED 
1 MEGOHM d 50 OHM INPUTS 
STATE -OF- THE -ART LSI DESIGNS 
COMPREHENSIVE USER MANUAL PROVIDED 

'.-Wa6- . -0 

MOOEL 
S 

PRICE 

RANGE RANGE LEO 
OLEO 

2S-250 MHz 

SENSITIVITY 
SO OHM INPUT 

26O.4SO MHz 430 MHz -ION: 
HI-2 INPUT 

IOHt SO MHt 
GATE 
TIMES t7 MHz 

RESOLUTION 

60 Mal MAX FRED 

TCXO TIME 

20 410 C 

BASE 

ERE() 
CLOCK 
INPUT 

OAT 
PACK 

7010 
7010 1 

111S 

O0 600 MHz 9 S-20 mV 10-30 otV 
GOO MHz 

ttO,nV ] .t t t0 SEC .tilt / Hr 10 Ha 
GOO 

t PPM 
0 1 PPM 

t0 MHz 
YES 

OPTION 
OS 

YES 
OPTION st 

8010 
WO 1 

]25.00 
a0S 00 t GHt 9 140 nil/ S2O mV foy mV t -t0 ,nV '6 Ot 20 SEC .t Ht 1 Ht 10 

t OHt 1 
PPM 

0 1 PPM 
t0 mu/ YES 

STO 

YES 
OPTION 

5311 

Has ar/asion 0 I PPM TCXO now tasa 
MODEL 7010 

17010 600 MHz Counter - 1 PPM TCXO $145.00 
17010 1 600 MHz Counter - 0.1 PPM TCXO $225 00 

OPTIONS 
INtCad701 Ni-Cad Battery Pack d 

chrging circuitry 
Installs insidi unit 

LEC -70 External Clock input,10 MHz 
ECC -70 Carry Case Padded Black Vtnyt 

S 1500 
s 25.00 
s 8 95 

MODEL 8010 

18010 1 GHz Counter - 1 PPM TCXO 5325 00 
18010 1 1 0Hz Counter 0.1 PPM TCXO $405 00 
48010 1.13 1 3 GHz Count/ - 0 t PPM TCXO S4 00 

OPTIONS 
INi- Cad -801 Ni-Cad Battery Pack d 

charging circuitry 
Installs Inside unit S 39 00 

CC -80 Carry Case. Padded Black Vinyl 5 995 

ORDER FACTORY DIRECT CALL TOLL FREE 

ACCESSORIES 
TA -100 Telescope Ant with 

Right Angle BNC S 9 95 
aP -100 Probe. 50 ohm. 1, $13 95 
1P -101 Probe. Lo -Pass. 

Audio Usage $16 95 
IP -102 Probe. Hi -Z. 

General Purpose $16 95 
C;th 

NSA 

Optoelectronics ìnc 1-800-327-5912 
5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 FROM FLORIDA (305) 771 -2051/2 

TERMS Orders to U S and Canada add 5 for shipping handling and insurance to a maximum of S10 00 All other orders add 10 
C.0.0 collection fee S1 00 Orders under SIS 00 add extra S1 00 handling Regular chocks must clear before order is shipped Florida residents add 4 sales ta, 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


In one year our K40. antenna 
has become the largest selling 

CB antenna in the world! 
1. It's the most 

expensive... 

$42.50 suggested retail 

And when you 
pay more, 
you expect more! 

MORE PERFORMANCE: 
The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 

replaces We know it will 
We've tested it with 771 
CB'ers lust like you for one 
year 

MORE FLEXIBILITY: 
You can fit your K40 to any 
mounting surface It will fit 
any vehicle you'll ever own' 
That includes choppers. dune 
buggies. gutters, mirror 
mounts, luggage racks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV's 

MORE QUALITY: 
It's not imported Its not 
made in Taiwan, Korea or 
Japan It's American made in 
an American town It's made 
with better materials that 
cost more and by profession 
al people we pay more And 
we designed it right 
here in the U S A 

Including option- 
al mounts at extra 
cost 

2. It's made 3. It's proven best! 
better... ...Here's what the leading CB 

publications said. 
rt. 1 ...et .4 

""" 
CB TIMES: " it's not often that a product bursts onto the mar- 
ket scene. dominates and improves CB'ing for everyone American 
Antenna and the K40 are doing it- repeated tests showed the K40 
could out - perform the major competitive brands 
RADIO -ELECTRONICS: "The results of our tests showed 
that. in three different positions of the monitoring receiver, the 
model K40 equaled or out -performed the competitive antenñá 
Apparently. American Antenna s advertising is not merely Madison 
Avenue showmanship " 
PERSONAL COMMUNICATIONS: " an impressive 
95% of the trials, the K40 out- performed the existing mobile anten- 
nas We had to try one for ourselves 
". . in every case. the K40 either equaled or out- performed its 
competitor 

"No ifs, ands. or buts' The K40 Antenna from American Antenna would have to 
be just about the best antenna around 
CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1978, became the number one selling antenna in the nation " 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: " truck driver and CB'er for 
10 years 50% further than my M410 'Big Momma' " 

-J N CoMrt 207 McF... Bastrop LA 

AVANTI: "I'm an electronic technician with a Second Class 
FCC license I was able to transmit 70% further and tune 
the SWR 75% lower than my Avant i." 

-N R Castro VRB Mons.nanf. P 67. SYrws Pwrfo R.co 

PAL: " 20% better in transmission and 
reception than my 5/8 wave Pal Firestik " 

-Join A BA" Bos 446, Zwriobi. PA 

SHAKESPEARE: " I've been a CBer for 
three years and the K40 is the best I've ever 
had Better in reception and transmission than 
my Shakespeare " 

-H B.cMrt Jr 15 Kng Rd Pars Fbckta AU 

HUSTLER: "Compared to my Hustler XBLT 
4, the K40 can consistently transmit 40% 
further and the reception was better The K40 is 
the perfect way to complete a CB system " 

.. Jame,* H Broom 7800 S Ls"Wr, &ft9nA. t 

...This 
Antenna 

is so 
DYNAMITE 
you receive a ... 

(SPECIAL NOTE) 
IF YOU'RE A 
BEGINNER: 

GUARANT 
GUARANTEE riw..w..nr.r.replacuew.er awove prai rro NI Mind ra. N Kp.rr 
x .o o..r...w.r..ar.a .m n.0 
GUARANTEE N: u co.w.vY.r a+..0 w 17 
..nu.. Ola.Y.O 6244 o.c..q cso.p o .r..% 
0.41I1.14.40 .PnM rtlW.far YY. Cum/ Wed spine 
414[..a1141/. hiar...O.PW V....P M 

No poYYam ro u i I.o+.. 

Our K40 
in to sel 
style and less 
tennas that are 

AN 11 ìI Z1(; N ANTEN 
ELGIN, IL 60120 
COPYRIGHT AMERICAN ANTENNA 1979 

...Sold exclusively by ¿American K40 Dealers 

POWER! 

CIRCLE 11 ON FREE INFORMATION CARO 

befit the U.!s. r? Canada. 

3. It's proven best!
. . .Here's what the leading CB
publications said.

CB TIMES: ". . . it's not often that a product bursts onto the mar­
ket scene, dominates and improves CS'ing for everyone. American
Antenna and the K40 are doing it-repeated tests showed the K40
could out-perform the major competitive brands ."
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparen tly, American Antenna's advertising IS not merely Madison
Avenue showmanship."
PERSONAL COMMUNICATIONS: ". . . an impressive
95% of the trials, the K40 out-performed the exist ing mobile anten­
nas. We had to try one for ourse lves.
".. . in every case, the K40 either equaled or out-performed its
competitor.

"No its, ands, or buts! The K40 Antenna from American Antenna wou ld have to
be just about the best antenna:a:r0und.
CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation."

. . . Here's what CB'ers all
across the country said.

ANTENNA SPECIALISTS: ". . . truck driver and CS'er for
10 years .. . 50% further than my M41 0 'Sig Momma'."

-J.H. Collett, 207 McFee, Bastrop. LA

AVANTI: "I 'm an electronic technician with a Second Class
FCC license .. . I was able to transmit 70% further and tune
the SWR 75% lower than my Avanti."

-H.R. Cast,? VRB. Monserrante 0.67, Salinas, Puerto Rico

PAL: ". . . 20% better in transmission and
reception than my 5/8 wave Pal Firestik ."

- John A. B4Jm, Box 446. Ze/ienolple. PA

SHAKESPEARE: ".. . I've been a CS'er for
three years and the K40 is the best I've ever
had. Setter in reception and transmiss ion than
my Shakespeare ."

- H. Bachert, Jr.• 15 King Rd.• Park Ridge. NJ

HUSTLER: "Compared to my Hustler XSLT­
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CS system."
-Jerome R. Brown. 7800 S. Linder. iJurbank. IL

It's made
better...

•••

• •
GUARANTEE I: The K·'O"''''''''' ,_ .... ,•.
cet¥I men~ tNn theent .......... '....or tt'lecuslom·
., .,. reeetvea prompt Mel lui r.fund from the ReQIa'.ect
K·40 DeMetwho lnat.led -.w:J tunedII.
GUARANTEE II:~ __ IOf 12
.-.N. ~. "'-- Of .......

au.waIld "'1 mecNnicII ,.-..• .~Md IQIinII
eltetr1cll......au..ntMd IlfiJIlINt~ bfMQgil . No
hduIiona.No gimrNc:kI. For. tuI , 2 I'nOf'ltN

In one year our K4Q.antenna
has become the largest selling

CD antenna in the world!
2.

" Including option­
al mounts at extra
cost.

...This
Antenna

is so
DYNAMITE
,..u receive a

MORE QUALITY:
It's not imported . It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town . It's made
with better materials that
cost more and by profession­
al people we pay more. And
we designed it right
here in the U.S.A.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you 'll ever own!
That includes choppers, dune
buggies, gutters, mirror
mounts,luggageracks, trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

MORE PERFORMANCE:
The K40 is guaranteed to
transmit further or receive
clearer than any antenna it
replaces. We know it will.
We've tested it with 771
CS'ers just like you for one
year.

542.50
suggested retail

And when you
pay more,
you expect more!

1. It's the most
expensive ...
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