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The 90 -min 
Solderless saves time like you 

wouldn't believe. Our Proto - Board 
solderless breadboards put every- 

thing you need to get your circuit up 
and running on an aluminum 

backplane that lets you work at 
frequencies from DC to half a Giga- 

Hertz. Three Proto -Board' models 
feature built -in regulated power 

supplies -and one of them's a 
build -it- yourself kit! 

CSC solderless breadboards save 
energy, too. Especially yours. Because 

circuit building becomes a simple 
plug- and -chug process, straight 
from an idea to a working circuit. 

There are 9 Proto - Boards ` in all, 
manufacturer's suggested U.S. resale 

prices from $15.95 to $12495. 

utc 
r 

That's why we've become the 
easiest -to -find solderless bread- 
boards in the world- available at 
more stores than anybody else in 
the business. Because people who 
know solderless best insist on CSC. 

Save time and energy. Get a 
read start with CSC. 

CONTINENTAL SPECIALTIES CORPORATION 

70 Fulton Terrace, New Haven, CT 06509 (203) 624 -3103, TWX 710 -46.5-1227 
OTHER OFFICES: San Francisco: (415) 421 -8872, TWX 910- 372 -7T2 
Europe: CSC UK LTD. Phone Saffron -Walden 0799 -21682, TLX 817,V7 

Canada: Len Finkler Ltd., Ontario 

1 -800- 243 -6077 
Call toll -free for details 

Suggested J3 re.aB.Available at se e:tec local dis<rlbub-s. 
Príc,aoeciftationssubject ocnarwithoJtnct ce. 
m Ccp:igl-t 1979Cont nenta Spece410tipCo poration 
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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 just 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 just that easy. The entire 
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 $10. 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 clay. 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 $2.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales tax.) 
Credit card buyers may call our toll -free 
number below. Add $10 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. 'Pending FCC approval. 

o PRODUCTS 
THAT 

THINK 
Dept. R E One JS &A Plaza 

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

©JS &A Group, Inc.,1979 
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HITACHI OSCILLOSCOPES 
Single and dual trace, 15 and 30 MHz. All four 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 ImV /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 X -Y 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 clincher: 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. 

Hitachi...The measure 
of quality. 

V -302 30 MHz Dual Trace $945.00 
V -30130 MHz Single Trace $745.00 
V-152 15 MHz Dual Trace $695.00 
V -151 15 MHz Single Trace $545.00 

HITACHI 
Hitachi Denshi Amerlca,Ltd. 
For more information, contact 
Hitachi Denshi America, Ltd., 
175 Crossways Park West, Woodbury, N.Y. 11797 
(516) 921 -7200. 

More 
sensitive to 
our input. 

CIRCLE 39 ON FREE INFORMATION CARD 
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Radio-Electronics® 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

Electronics publishers since 1908 DECEMBER 1979 Vol. 50 No. 12 

BUILD 47 PERCUSSION SYNTHESIZER ACCESSORIES 
Add a snare synthesizer and sequencer to expand your music 
system. James Barbarello 

51 TRS -80 BREADBOARD 
Part 2: Interfaces the TRS -80 with all the circuits that are used 
when designing or prototyping. 
Jon Titus, Chris Titus, David Larsen 

55 SUPER AUDIO AMPLIFIER 
Bridge -type power- output configuration lets you use inexpensive 
transistors to provide a wide frequency response and a 100 dB 
signal -to -noise ratio. 
Dan Talbot 

TECHNOLOGY 5 LOOKING AHEAD 
Tomorrow's news today. 
David Lachenbruch 

43 TELEPHONE DIALER ROUNDUP 
Part 2: A look at the equipment and how it works. 
Fred Blechman 

64 CUSTOMIZE YOUR PC BOARDS 
How to re -work finished PC boards so that they fit into desirable 
cabinets. Earl "Doc" Savage, K4SDS 

66 ALL ABOUT AUDIO OSCILLATORS 
How to get the most out of your test equipment. Charles Gilmore 

78 STATE -OF -SOLID STATE 
Two new IC's make a DMM. Karl Savon 

VIDEO 39 6 -FOOT PROJECTION TV FROM A KIT 
Heath's newest TV saves you dollars. Larry Steckler 

70 CET TEST 
Check your technical knowledge. 
Dick Glass 

83 JACK DARR'S SERVICE CLINIC 
Identifying blanking problems. 
Jack Darr 

84 SERVICE QUESTIONS 
R -E's Service Editor solves technician problems. 

STEREO 58 DOLBY HX NOISE REDUCING SYSTEM 
New Dolby system for tape provides better headroom. 
Len Feldman 

61 R.E.A.L. SOUND LAB TESTS SHERWOOD RECEIVER 
Sherwood model S- 7210CP 
AM /FM receiver earns a "very good ". 
Len Feldman 

RADIO 74 COMMUNICATIONS CORNER 
Directional Wattmeter -What it will do for you. Herb Friedman 

EQUIPMENT 
REPORTS 

24 LEADER LCR -740 LCR BRIDGE 

32 MFJ -721 COMMUNICATIONS FILTER 

33 MICRO SOFTWARE SYSTEMS PET PROGRAMS 

34 SST T-4 ANTENNA TUNER 

DEPARTMENTS 120 ADVERTISING INDEX 

16 ADVERTISING SALES OFFICES 

16 EDITORIAL 

121 FREE -INFORMATION CARD 

22 LETTERS 

99 MARKET CENTER 

92 NEW PRODUCTS 

90 STEREO PRODUCTS 

12 WHAT'S NEWS 

ON THE COVER 
Projection TV is one of the most 
rapidly growing consumer 
products available today. This 
newest set comes in a kit and 
delivers 6 -foot pictures. Learn 
more about it. Turn to page 39 
now. 

FREEDOM DIALER IS JUST ONE of the many 
electronic telephone dialers covered in this 
issue. To see them all turn to page 43. 

SUPER AUDIO AMPLIFIER has a bridge -type 
power- output configuration you'll want to know 
more about. Find the details on page 55. 

Radio -Electronics, Published monthly by Gernsback 
Publications, Inc., 200 Park Avenue South, New York, 
NY 10003. Phone: 212 -777 -6400. Controlled Circulation 
Postage Paid at Concord, NH. One -year subscription 
rate: U.S.A. and U.S. possessions, $9.98, Canada, $12.98. 
Other countries, $14.98. Single copies $1.25. © 1979 by 
Gernsback Publications, Inc. All rights reserved. Printed 
in U.S.A. (ISSN 0033 -7862) 

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

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

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper 
functioning of reader -built projects based upon or from plans or information published in this magazine. 
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Six professional scopes offer 
build -it- ourself savings. 
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 

i0 -4235 dual DC -35 2mV /cm to yes yes full $869.95 
10V /cm 

10 -4510 dual DC -15 l mV/cm to yes yes full $649.95 
5V /cm 

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

10 -4555 singe DC -1C0 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 10mV /cm no no partial $199.95 

Under full bandwidth 
Heathkit manuals make kitbuilding easy 

Easy -to- follow Heathkit assembly manuals 
take you step by step from unpacking to final 

l _ 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 Heathkit factory or from Heathkit Electronic Centers. 
And experienced service techs are just a phone call away to 
help you during building or servicing. 

FREE Catalog 

Heathkìt 

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 Schlumberger Products Corp.) 
in major cities throughout '.he U.S. See your white pages. 

Heath Company, Dept. 020 -600, Benton Harbor, Mi 49022 
GX-371 

CIRCLE 100 ON FREE INFORMATION CARD 
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IBM into videodiscs: Mighty IBM has formed a partner- 
ship with MCA Inc. to develop and manufacture videodiscs. 
The new joint venture, DiscoVision Associates, takes over 
MCA's optical videodisc plant in California as well as its 
50% ownership (with Pioneer) in Universal Pioneer, the 
Japanese company that manufactures optical videodisc 
players. MCA will continue to market videodiscs for both 
the player made by Universal Pioneer and the one made by 
Magnavox. IBM says its primary interest isn't in the con- 
sumer market at the present time, and it's understood to 
believe that the disc is ideally adaptable to many different 
information -handling applications, including -but certainly 
not limited to- entertainment. The formation of DiscoVi- 
sion Associates, with IBM as a partner, appears to assure 
the development of the optical disc into a major product for 
commercial, industrial and educational as well as entertain- 
ment use. 

OK for modulators: The FCC acted to stamp out a grow- 
ing black market for RF modulators that connect personal 
computers to TV sets -by legalizing them. The Commis- 
sion, responding to a petition by Texas Instruments, said it 
would permit sale of these devices in the future if their 
manufacturers certify that they comply with radiation regu- 
lations. In the past, computers that included modulators (in 
other words, were designed to be attached to a TV's anten- 
na terminals) were OK if tested and approved by FCC 
Labs, but the rules forbade sale of modulator attachments. 
The new ruling is expected to save money for home com- 
puter users, letting them use home sets as an alternative to 
monitors. 

Excitement over LVR: The first U.S. demonstration of a 

longitudinal video recorder (LVR) got rave reviews from 
American manufacturers and recording experts. Demon- 
strated by Toshiba (see Radio- Electronics, July 1979), the 
system was invented by Norikazu Sawazaki, inventor of 
helical -scan recording, who described the technique as 
"the second generation in VTR's" and forecast it would 
become "the most advanced and least expensive on the 
market." The LVR represents a return to the longitudinal - 
track fixed -head method used in audio tape recorders. 

BASF demonstrated an LVR two years ago in Germany 
and is setting up a plant in Fountain Valley, California, to 
produce it for the U.S. and European markets. BASF's 
multiple -track recorder uses a two -reel cassette, records 
one track, rapidly reverses direction and records the next 
track, then reverses again, and so forth. Toshiba's system 
is somewhat similar, but with one major difference -the 
tape continually moves in the same direction without 
reversing direction or even changing speed at the end of 
each track. This is accomplished by use of a single -reel 
endless -loop cassette. 

Toshiba's LVR uses a cassette with 100 meters of half - 
inch tape, passing a fixed head at 6 meters -per- second 
(about 236 inches -per- second), with 220 parallel longitudi- 
nal tracks. At the end of each track, the head merely moves 
down to the next track. Each track takes 17 seconds to 
record, and an MPU random -access keyboard thus can 
locate any part of the one -hour recording in 17 seconds. 
The developmental machine demonstrated was about half 

the size of a conventional VCR (but had no tuner or timer). 
Toshiba says it has one -third the mechanical parts of a 
conventional VCR and can be produced to sell at about half 
the price -or around $500 retail. An interesting byproduct 
is that, at least theoretically, pre- recorded tapes could be 
replicated at ' /sloth of real time (an hour tape in 17 seconds) 
by laying down all the tracks at the same time. Toshiba says 
it could produce the machine in about a year, hopes for 
further miniaturization to make possible a hand -carried 
combination VCR -color camera (after the perfection of a 
CCD camera, still a couple of years away). The latest 
version of BASF's LVR is scheduled for demonstration in 
Europe this fall -presumably in a production model. I hope 
to bring you an eye -witness report. 

UHF tuning: About 40% of all color sets produced in the 
first half of 1979, and virtually no black- and -white sets, 
used all- electronic varactor tuning. Some day, perhaps, all 
sets will be electronically tuned. However, the FCC seems 
to want some day to come much sooner, and is considering 
proposing a rule requiring TV manufacturers to build elec- 
tronic tuners into all TV sets to improve UHF reception and 
make UHF tuning completely comparable to VHF tuning. 
FCC staff members are currently studying whether the 
Commission has the authority to require this kind of change 
in tuning systems. The FCC's intentions were revealed at an 
FCC meeting when the UHF Comparability Task Force pre- 
sented the results of its study to the Commission. The study 
found that UHF stations suffer in comparison to VHF 
because of lack of tuning comparability, poorer picture 
quality due to low signal strength, and comparatively poor- 
er programming. 

Antenna safety: Although there are now mandatory safe- 
ty labels for CB and TV antennas, the Consumer Products 
Safety Commission says this isn't enough to stem an 
alarming tide of electrocutions, most of them resulting from 
contact with power lines while the antennas are being 
installed. So the Commission is asking for proposed safety 
standards for omnidirectional CB base -station antennas, in 

an attempt to make them electrocution- proof. The CPSC 
says that antennas are the major cause of electrocution 
among consumer products, estimates 220 people were 
electrocuted while installing communications antennas in 
1975, 275 in 1976 and 220 in 1977. Only 100 lost their lives 
last year, largely as the result of poor CB sales. 

Home earth stations: The first three private satellite 
earth stations approved by FCC since its go -ahead for 
home reception all involved $20,000 systems built by 
Homesat with 4.6 -meter dishes in remote rural areas. Other 
firms are starting to offer lower prices. Channel One, New- 
ton, Mass., is offering a 3 -meter installation for $15,000. 
The Starscan Division of Gardiner is quoting $11,000, and 
Avcom of Richmond, Va., has a do- it- yourself system at 
$4,000. Nippon Electric says it could offer half -meter home 
earth stations in the U.S. for S350 to $500, but this would 
require quantity orders and the authorization to the K -band 
(12 -14 GHz). 

DAVE LACHENBRUCH 
CONTRIBUTING EDITOR 
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cost digit al multi meters. 
When you're looking for genuine 

value in a low -cost DMM you have a 
lot more to consider than price. You 
need information about ruggedness, 
reliability and ease of operation. 
Accuracy is important. And so are 
special measurement capabilities. But 
above all, you must consider the 
source, and that company's reputation 
for service and support. 

Fact is, as electronics become more 
a part of our daily lives, dozens of new 
manufacturers are rushing to market 
their "new" DMM's. In theory, this is 
healthy; but in practice, crowding is 
confusion. 

To help you deal with this flood of 
new products, here are some facts you 
should know about low -cost DMM's. 

The economics of endurance. 
Even the least expensive DMM 

isn't disposable. Accidents happen, and 
test instruments should be built 
to take the abuses of life as we 
live it. 

Look for a DMM with a 
low parts count for reliability, 
and rugged internal construc- 
tion protected by a high- impact 
shell. Make sure the unit meets 
severe military tests for shock 
and vibration. 

Another feature to check out 
is protection against overloading, 
whether from unexpected inputs, 
transients, or human errors. 

Just for the record, all Fluke 
low -cost DMM's meet or exceed 
military specs, and feature extensive 
overload protection. 

The importance of being honest. 
Just because a multimeter is 

digital doesn't mean it's automatically 
more accurate than a VOM - even 
though the LCD might give you that 
impression. The benchmark for 
accuracy m DMM's is basic dc 
accuracy. The specs will list it as a 
percentage of the reading for various dc 
voltage ranges. 

Of course accuracy is more critical 
in some applications than others, and 
increasing precision and resolution in a 
DMM usually means increasing price. 
In the Fluke line, you can choose a 
model with a basic accuracy of 0.25% 
(the 8022A), others rated at 0.1 %, or the 
new 8050A bench /portable at 0.03 %. 

Special measurements: 
getting more from your DMM. 

Actually, for all the variations in 
size, shape and semantics, most 
DMM's perform five basic measure- 
ments: ac and do voltage and current, 
and resistance. Prices vary according 
to the number of ranges and functions 
a DMM delivers. 

J6 QQ,O 1# o - 
0,1z1 O.0` 

cvßPCy 

5 8022A 6 24 354 0.25% 

ó 8020A 7 26 31/2 0.1% X 

i 8024A 
2 

9 26 354 0.1% X 

0 
8010A 7 31 31/2 0.1% X 

8012A 7 31 3're 0.1% X 

S 8050A 
x 

9 39 41 0.03% X 

OJ ßG PJQ6 

Basic six -function DMM; lowest -priced 

High accuracy ; pioneer in conductance; 
exclusive two year warranty. 

Direct temperature readings; continuity/ 
input level detector with selectable 
audible signal; peak hold capability. 

True RMS; extra l0A range. 

True RMS; two extra low resistance 
ranges. 

True RMS; selectable reference 
impedances with direct readouts in dBm; 
offset feature. 

kG 
cv` 

$129 

$169 

Available 
soon 

$239 

$299 

$329 

The Fluke line includes DMM's 
with from 24 to 39 ranges, 31/2 and 
41/2 -digit resolution, and some unique 
functions you won't find in any other 
DMM. Additional measurement 
capabilities like temperature, dB, 
conductance and circuit level 
detection. 

If your work involves temperature 
measurements, the new 8024A delivers 
direct temperature readings via any 

K -type thermocouple. This is 
especially useful in testing 
component heat rise and 
checking refrigeration systems. 

Another talented instru- 
ment is our new 8050A 
bench /portable. The micro- 
processor- based 8050A features 

a self- calculating dB mode in 
which dBm readings are 

displayed automatic- 
ally referenced to one 
of 16 selectable 

impedance ranges -a 
real timesaver when 

servicing audio equipment. 
And of course no discussion of 

DMM's is complete without 
considering conductance -a Fluke 
exclusive featured on five of our 
low -cost DMM's - which allows you 
to make accurate resistance 
measurements to 100,000 Megohms. 
You can't do that with any ordinary 
multimeter, but it's a must for checking 
leakage in capacitors and measuring 
transistor gain. 

A handful of efficiency. 
When every minute 

matters, your schedule 
is tight and so is your 
work space, you 
need a portable 
DMM that's 
fast and 
easy to 
operate. 
We 
designed 
our handheld 
DMM's with color -coded 
in -line pushbuttons for 
true one -hand operation: 
no need to hang onto the 
meter with one hand while twisting a 

rotary dial with the other. 
But there's more to convenience 

than fingertip control. The 8024A, for 
example, is also designed to function as 
an instant continuity tester, with a 
selectable audio tone to indicate shorts 
or opens. It also has a peak hold 
feature to capture transients. 
A word about warranties. 

Last but not least, look closely at 
the company that manufactures a 
low -cost DMM. Their service is just as 
important as their product. Look for 
no- nonsense warranties, a large family 
of accessories, an established network 
of service centers and technical experts 
you can rely on. 

That's how you'll recognize a 
knowledgeable supplier of low -cost 
DMM's, a company with experience, 
resources and a commitment to 
leadership in the industry. 

Incidentally, you'll find it all 
at Fluke. 

Look for more facts from Fluke in 
future issues of this publication. Or call 
toll free 800- 426 -0361; use the coupon 
below; or contact your Fluke stocking 
distributor, sales office or representative. 

FLUKE 

I IN THE U.S. AND NON - 
EUROPEAN COUNTRIES: 

1 John Fluke Mfg. Co., Inc. 
P.O. Box 43210 MS #2B 
Mountlake Terrace, WA 98043 
(206) 774-2481 
Telex: 32 -0013 

IN EUROPE: 
Fluke (Holland) B.V. 
P.O. Box 5053. 5004 EH 
Tilburg, The Netherlands 
(013) 673 973 
Telex: 52237 

Please send the facts on Fluke 
low -cost DMM's -specifications, applications 
information, and selection considerations. 

Please have a salesman call. 

Name 

Title Mail Stop 

Company 

Address 

City State Zip 

Telephone ( ) Ext. 

For literature circle no. 33 RE 12/79 
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New from NRI! 
25 "color TV that tunes 
DIAGONAL 

y computer, programs 
an entire evening's 

entertainment. 
Just part of NE's training in 

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

and portable radios. 
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GE-PAID 
R 

OG. 
ESMAN 

CALL. 
NEW FROM NRI... 
rI /Audio /Video servicing courses 

with computerized TV that programs 
an entire evening's entertainment 

All -new Computer Electronics 
courses with designed -for- learning 
microcomputer you build and keep 

New Professional Appliance Servicing 
courses with training in solid -state and 
electronic c ontrols 

Complete Communications course with 
digitally synthesized transceiver you 
assemble as you learn 

nist 

RiHc m,l1áinir 

Narre ?Please Print) Age 

Street 

City State Zip 

I Accredited by the Accrediting Commission of 
the National Home Study Council 3 -129 

CHECK ONE: 
Color TV. Audio, and Video 
System Servicing 
Computer Electronics 

LiIncluding Microcomputers 
Communications wills CB 
Complete Communications 
Electronics FCC Licenses 
Aircraft Electronics Mabi'ee 
Communications Marine 
Electronics 

CB Specialist Course 

GE 
Amateur Radio Basic and 
Advanced Courses 
Industrial 8 Business Elec- 
tronics Digital Electronics 
Electronic Technology Basic 
Electronics 

Small ngine Servicing 
Electrical Appliance Servicing 
Automotive Mechanics 
Auto Air Conditioning 
Specialist 
Air Conditioning, 
Refrigeration, Heating and 
Solar Technology Courses 

All career courses approved 
under GI Bill. Check for facts. 
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FIRST CLASS PERMIT NO. 10008 WASHII FIRST CLASS PERMIT NO. 10008 WASHINGTON,D.C. 

POSTAGE WILL BE PAID BY ADDRESSEE 

NRI Schools 
McGraw Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

www.americanradiohistory.com

www.americanradiohistory.com


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- 
gramming is appearing, and new 
dig al 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 

to adjust and service them. You work 
with the same advanced features 

used in the new programmable 
TV's 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 for earning as a 
full- or part -time TV, audio, and video 
systems technician. 

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: 

NRI 
rl ?ip 

1111 

NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 

www.americanradiohistory.com

www.americanradiohistory.com


whats news 

Color TV imports down in first half 
of 1979 

A drop of more than a third in the imports 
of color television sets -from 1,212,522 in 
the first half of 1978 to 754,717 in the same 
period this year -has taken place, reports 
the Electronic Industries Association. The 
drop in the second quarter of 1979 - 
almost exactly 50 percent -was much 
sharper than in the first quarter. 

United States imports of monochrome 
TV increased in the first half of this year, 
from 2,610,738 in the 1978 period to 
2,666,849 in the first half of 1979. Home 
radio imports declined 31.1 percent in the 
second quarter of 1979 to 6,654,064 units 
from the same period last year. 

Customs value of color TV, home radio, 
phonographs, record players, changers 
and turntables and home audio tape play- 
ers declined in the first half of 1979 and 
increased for black- and -white TV, auto ra- 
dio, audio and video tape recorder /players, 
auto audio and video tape players, com- 
pared to the first half of last year. 

The EIA reports that imports of radios, 
record changers and turntables also de- 
clined in the same periods, while imports of 
phonographs and tape recorders and play- 
ers increased. 

Weather forecasts available for 90 
percent of United States 

The National Oceanic and Atmospheric 
Administration (NOAA) is now expanding 
its Weather Radio program to make it pos- 
sible for 90 percent of the United States 
population to receive reliable local weather 
reports. A network of weather stations (345 
when completed) now reaches into practi- 

cally all parts of the country, with the 
exception of a few "shaded" spots -like 
deep valleys behind high mountains -and 
some sparsely populated areas. 

Each of the stations has a reliable service 
range of about 40 miles. Broadcasts run 
from four to six minutes, and include a gen- 
eral forecast, temperature and precipita- 
tion summaries, and other useful warnings 
and information (such as marine condi- 
tions, if the station is in a coastal area). To 
avoid interference, adjacent stations are on 
slightly different frequencies. Three are 
used: 162.40, 162.475 and 162.55 MHz. 
Transmission is FM. 

Receivers (ranging in price from less than 
$20) are obtainable at most electronics 
supply stores. An important feature of-the 
better ones is an automatic Weather Alarm, 
or Weather Alert. The weather station 
sends out a tone before all urgent broad- 
casts. This tone activates the Weather 
Alarm type of receivers, which then turn on 
automatically. Thus a tornado warning, for 
example, can be heard by a set -owner who 
would not have received it on a receiver not 
Weather -Alarm equipped. 

Education and play combine in new 
"Sesame" project 

A series of small -scale educational play 
parks, each to be called "Sesame Place," 
is planned by the Children's Television 
Workshop, creator of "Sesame Street," 
and Busch Gardens, operator of theme 
parks. Work on the first has already been 
started. Located near the Oxford Valley 
Mall in lower Bucks County, PA, it is about 
a 30- minute drive from Philadelphia and 20 
minutes from Trenton, NJ. 

DESIGNER'S MODEL of the first Sesame Place play park. Occupying only 2.5 acres, it will contain 
about 60 outdoor play elements under canvas canopies, and -in the buildings -60 electronic games 
and science demonstrations, plus a restaurant and retail store. 

Sesame Place play parks will have more 
than 60 outdoor play activities aimed at 
children 3 to 11 years old, and a balancing 
60 computer -type games and science ex- 
hibits in an indoor Science and Game Pavil- 
lion. Play elements throughout the parks 
will be themed with such familiar Sesame 
Street characters as Big Bird, Oscar and 
the Cookie Monster. 

The games -tailored to children's differ- 
ent skills and ages -range from talking 
typewriters featuring Sesame Street char- 
acters to remote mechanical hands like 
those used in some industrial plants. 
Games and other features are selected not 
only to arouse the immediate interest of the 
players, but to stimulate their intellectual 
curiosity as they explore through play, 
states the director of research and plan- 
ning for the parks, environmental psychol- 
ogist Dr. Marilyn Rothenberg. 

Work on the first park has been going on 
since June, and it is expected to open in 
early summer 1980. Admission price has 
not yet been set, but it is expected to be 
such as to encourage frequent visits, and 
"will be substantially less than a typical 
theme park." 

CB'ers: Don't ask the FCC for a 
license refund now! 

Please do not apply at this time, says the 
FCC for refund of a CB license fee. Any 
applications received for the refund of fees 
that were $20 or less will not be considered 
under Phase I of the FCC's Fee Refund 
Program. 

CB license fees and other fees that were 
$20 or less will be included in Phase II, 

which is expected to begin early in 1980. 

600 enthusiasts gather for seminar 
that nearly wasn't 

Despite opposition from satellite broad- 
casters, who sued to prevent it from being 
held, more than 600 persons attended the 
first "Satellite Seminar," held at South 
Oklahoma City Junior College last August. 

The seminar was organized by Bob Coo- 
per, old -time electronics technician and 
writer, who was a columnist in this maga- 
zine in the early days of television. Calling 
himself the first builder of a home -style sat- 
ellite receiver, and author of a handbook on 
bilding satellite television terminals, he 
promised to show attendees how to build a 
receiver that can pick up satellite broad- 
casts direct. 

The association of carriers who have 
contracted to relay Home Box Office (HBO) 
satellite broadcasts filed suit to enjoin the 
seminar, alleging that it would give the par - 

continued on page 14 
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"Chess Challenger -10 Wins Microchess Tourney" 
-Personal Computing Magazine 

February, 1979 

Genius 
Wspring 

"Its successor, the new Chess Challenger -7 
is infinitely more powerful." 

-S. Samole 
President, Fidelity Electronics 

Chess Challenger -10 did more than win the 
Penrod Memorial Microchess Tournament, 
it literally trounced all opponents. Personal 
Computing Magazine, February, 1979, re- 
ports, "Chess Challenger-10 emerged as the 
easy victor with ten wins, two draws and no 
losses." 

All Top Name Performers 
There were no amateurs in the champion- 
ship playoff. Every contender bore the brand 
of a well -known electronic chess game, and 
each was accompanied by its entourage of 
coaches, programmers, and ergineers. After 
each contestant had played all of the oppo- 
nents in round robin fashion, the brilliant 
Challenger -10, stood far ahead of its second 
place runner -up. 

Nobody Knew 
Unknown to the other companies, the unde- 
feated tournament leader was being retired 
after the contest. Taking its place was a far 
more powerful chess computer, the Chal- 
lenger "7." This new micro -computer had 
already beaten the official undefeated champ 
during a series of pre -tournament warm -up 
games at the factory. Its engineers explain 
that it is simply 14 months ahead in tech- 
nology, in finer algorithm sophistication 
and in its superb performance. 

Improve Your Game to Near Brilliant 
Within its seven different levels of play, you 
can enjoy every degree of chess competi- 
tion, from beginner to tournament skill. Its 
total flexibility lets you change games mid- 
stream or switch sides with the computer to 
see how it would handle your dilemma. You 
can add pieces to your side or take away the 
computer's Queen. It is a superb teacher! 

Touch the PV key and the "7's" total recall 
memory will verify every piece position on 
the board. You can even set up hypothetical 
encounters to test its reaction at each level. 

Fidelity's Challenger "7" is able to analyze 
over 3,024,000 board positions. It master- 
fully handles over one thousand book open- 
ings and will respond to any deviation. 
Academic openings as Sicilian, French, Ruy 
Lopez and Queen Gambit Declined, are just 
some of the challenges to keep you on your 
toes. 

It Knows Every Rule in the Book 
The Challenger "7" will permit you to castle 
or perform an En Passant capture or do so 
itself, if that is its best move. When your 
pawn has reached the eighth rank, it will be 
automatically raised to a Queen, unless you 
tell the computer to promote it to another 
piece. It will take on any player and sharpen 
his skills considerably... but it won't permit 
illegal moves. 
At Level 1, its average response time is 5 
seconds. At Tournament Level 7, the Chal- 
lenger makes championship decisions in 
just 3 minutes. 

Unbeatable in Price As Well As Play 
Best of all, the Chess Challenger "7" is just 
$89.95 complete with chessmen and UL ap- 
proved 110V AC adaptor. 

All pieces are magnetized, to stay where 
you place them on the permanent metal 
board. The set is mounted in a simulated 
wood -grained housing which measures 
121/8" x 8" x 1." Bright, one -half inch tall LED 
electronic digits, provide unmistakably clear 
readout. 

Final Results Ree 

bruinatrey 

d C9r. tes6o. f 
(Paor 

nal 
nCe 

omoupursti) ng, 

OPPONENTS 

CONTESTANTS 1 2 3 4 5 6 7 8 9 

Games 
Q O r 
o d o 

E 
- 

ti, m 
n± Oz pD 
mr, 

m v- 
Oz :nD 

MICRO -CHESS 1.0 W ''/ 0 1 0 0 0 
I 3 8 2% 7 

1 (Heath H -81 B '/, '% 0 0 0 0 

MICRO -CHESS 1.5 W %: Y: 'h 0 0 0 0 5 7 2% 6 
(TRS -80) B 'h 0 0 0 '/: 0 

MICRO -CHESS 2.0 W '/: I 1 0 0 '/: 
3 4 5 5 4 3 

(PET) B 1 1/ 'I 0 0 0 

W 1 I '/: 0 '/, 'v, 
2 5 5 4% 5 4 CHESS CHALLENGER (3 Level) B 0%0 0 0 '/: 

i i i 

10 2 0 II I 5 CHESS CHALLENGER (10 Level) B 

7 2 3 8 3 6 BORIS 
B I I I '/: 0 0 

SARGON I W 1 I 1 '/: '/: 1 

6 5 1 8%: 2 7 
(TRS -80) B I 1 '/n 'h 'h 0 

W X h ATARI Did not play 

Note: Microchess 1.5 wins 6th place over Mic ochess 1.0 by virtue 
of the tie -breaking analysis of relative strength of opponents 

A MAJOR ADVANCE 
VOICE CHESS 

Brand new from Fidelity -the grand- 
daddy of them all. VOICE CHALLENGER. 
It may look something like the "7," but it's 
a great deal more. Increased microproc- 
essor brain offers all of the 7's ability plus 
three additional levels beyond the seven: 
Excellent (6 minutes), Expert (11 minutes) 
and Infinite (from 5 seconds to days). 
But, you needn't wait days. You can com- 
mand this level to move at any time. So 
many readers have asked for maximum 
skill. This is it. 

Most incredible, it TALKS. In addition 
to its display, an electronic miracle of 
voice synthesis permits this phenomenal 
Challenger to speak. It's not a tape, but a 
computer- created voice distinctively an- 
nounces each move it makes. It verbalizes 
your moves, too. It has a vocabulary of 
over 50 words which will also suggest a 
move for you if you take too long. 

If the Voice Challenger is about to set 
up a mate -in -two offense, it will flash, 
"Mate -in -Two" From here on, you'd bet- 
ter be a whiz to avoid defeat. This set 
(same size as "7 ") comes in a black enam- 
elled hardwood cabinet. Hand -carved 
Staunton pieces in tan and black are 
magnetized to stay put. The unit is com- 
plete with a durable ABS carrying case. 

Both units are backed by a 90 -day manufac- 
turer's limited parts and labor warranty. 

PLAY CHESS FOR 10 DAYS 
AT OUR EXPENSE 

As a gift or for yourself, the "7" and the 
"Voice" are unquestionably the finest chess 
computers you can select... but, if within 10 
days, you are not pleased, return your pur- 
chase for a prompt refund. 

CREDIT CARD ORDERS CALL TOLL FREE 

800 - 621 -5809 
ILLINOIS RES: 800 -972 -5858 
24 HOURS -7 DAYS /WEEK 17 Please send me Chess Challenger "7(s)" at 

$89.95 plus $3.00 for shipping and insurance. 
Send me Voice Challenger(s) at $259.95 plus 

$3.00 shipping and insurance. Price includes case. 
III. residents add 5% sales tax. If not satisfied, I can return it 
within 10 days for a refund. 

Enclosed please find check or money order. 
Charge My Credit Card: 
American Express D Master Charge O Carte 
BankAmer.Nisa D Diners Club Blanche 

Credit Card No 

Master Charge 8 Exp. Date 

Name 

Address 

City 

State Zip 

Signature 
RE 12 ®Camelot '79J 

Camelot DIRECT 
801 Green Bay Rd., Lake Bluff, IL 60044 

A DIVISION OF UNITED EDUCATORS, INC. 
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continued from page 12 

ticipants the information necessary to re- 
ceive the HBO transmissions illegally, with- 
out paying for them. A federal judge threw 
out the suit, pointing out that such dissemi- 
nation of knowledge is not illegal. 

NESDA and ISCET relocate in Fort 
Worth, Texas 

Headquarters of the National Electronics 
Service Dealers Association and the Inter- 
national Society of Certified Electronics 
Technicians is now 2708 West Berry St., 
Fort Worth, TX 76109. The NESDA phone is 
817- 921 -9061 and ISCET's is 817 -921- 
9101. 

The two organizations' work was being 
taken care of on a temporary basis by Miss 
Marti McPherson, as interim administrator, 
since the resignation of Charles L. Porter, 
CET, as NESDA Executive Vice President 
last February. In June, the Executive Coun- 
cil received and approved an offer from 
J.W. Williams, CET, of Fort Worth, to serve 
as agent to manage and administer the 
affairs of the Association, its divisions and 
subsidiaries. NESDA President Bob Villont, 
CES /CET, and ISCET's acting chairman, 
Forest Belt, CET, concurred in the agree- 
ment. Mr. Williams has been Executive 
Director of the Texas state association 
since 1964. 

Also at their June meeting, the Executive 
Council voted to change the official publi- 
cation, ServiceShop, from a monthly to a 
bimonthly magazine, beginning with the 
July- August issue, which was also the offi- 
cal edition for the 1979 National Electron- 
ics Service Convention. Bob Harrison, 
former Publications Editor for NESDA and 
Editor /Publisher of ServiceShop, has been 
retained by the Williams Agency as Publi- 
cations Editor and Editor -in -Chief of the 
magazine. Marti McPherson will continue 
as Editor -in -Chief of Genesis II, the 1980 
edition of the annual NESDA /ISCET year- 
book. Miss McPherson may be contacted 
at 8437 H Devonshire Court, Indianapolis, 
IN 46260, phone 317 -253 -7822. 

Mr. Williams will assume most of the 
duties of the associations' Chief Executive 
Officer. He stresses that he hopes to 
improve NESDA's ability to communicate 
and respond to the membership, and solic- 
its candid comments about any subject of 
concern, as well as suggestions for associ- 
ation improvement. 

Record sales falling off after 25 
years of increases 

The record business, which has grown 
steadily for 25 years to its present $4 billion 
a year standing, is declining at what some 
consider an alarming rate. CBS showed a 
drop in net income of 28 percent in the first 
quarter of 1979, and blamed its record 
department for most of the decrease. 
Warner Communications showed a drop in 

operating income of 6 percent in the first 
quarter of the year, and 18 percent in the 
second quarter. Practically all the other 
companies show profit reductions. 

Not only are sales of new records slump- 
ing, but dealers are returning unsold re- 
cords in loads, straining the financial re- 
sources of smaller companies. Probably 
not coincidentally, there have been larger 
numbers of mergers and company pur- 
chases than normal. 

Inflation and recession are the prime sus- 
pects: "Five dollars more for a tank of gas 
is one record less," says Joe Smith, presi- 
dent of Elektra /Asylum Records. 

A second suspected cause is that there is 
an increased tendency to tape programs 
from radio or records. Sales of blank 
recording tapes is up, giving support to 
that theory. 

Another suggestion, which executives 
tend to dismiss as unimportant, is that 
higher prices may be one cause of the 
decline. Stan Cornyn of Warner Bros. Re- 
cords feels however that diversion of ex- 
penditures to "unnecessary market and 
merchandising gimicks," is an important 
factor in profit drops. 

The situation has reached a serious point 
with some companies. CBS Records has 
reduced its staff by 52, and 80 employees 
were let go by the RCA, Casablanca and 
MCA labels, while 20 were laid off by Ele- 
ktra /Asylum. 

Black market videocassettes eat 
into legitimate earnings 

Video piracy is becoming a threat to the 
movie and TV industry. "Without ques- 
tion," says Ted L. Gunderson, a West 
Coast authority on the subject, "it's one of 
the fastest -growing white -collar crimes in 

the world." He estimates that video piracy 
costs the industry at least $100 million a 
year in lost sales and revenue from second- 
ary markets. (Other industry estimates are 
higher -up to $700 million.) 

Strangely enough, some of the bigger 
alleged purchasers of pirate records are 
large and outwardly respectable firms. 
"American mutinational companies are the 
worst trangressors," reports Richard 
Bloeser, film security chief for the Motion 
Picture Association of America. "Instead of 
going through legitimate channels, they are 
buying videocassettes of movie and televi- 
sion shows and shipping them to movie - 
starved employees overseas." Other corn - 
panies illegally tape movies off cable and 
pay television and ship them to their em- 
ployees, Mr. Bloeser says. 

Other large markets are Middle Eastern 
countries where there are few movie the- 
aters, and confused copyright laws make 
prosecution impossible. Substantial quan- 
tities of pirated videocassettes are shipped 
into South Africa, where strict censorship 

prohibits most American movies or cuts 
them ruinously. In the United States, a 
number of the larger pirates have been 
apprehended and convicted. 

Hospital admissions tied to 
geomagnetic activity? 

Two physicians writing in the British 
magazine Nature -Dr. R. C. Malin and B.J. 
Srivastava - report an apparent link be- 
tween the daily number of admissions to 
the cardiac- thoracic wards of two hospitals 
in India and the daily planetary index of 
geomagnetic activity, normally used as a 
measure of the effect of solar particle flux. 
The data suggests that admissions in- 
crease with magnetic activity to a much 
greater extent than could be explained by 
chance. 

Another English publication, Radio Com- 
munication, refers to a "strange but strong 
correlation that has been found between 
sunspot maxima and virulent flu epidem- 
ics." It might be well for persons subject to 
heart problems and those susceptible to 
thoracic difficulties to take extra precau- 
tions during the present rise in sunspot 
activity! 

FCC asks for discussion 
on AM channel spacing 

The FCC is considering a proposal to 
reduce AM broadcast channel spacing 
from the present 10 kHz to 9 kHz, to make 
room for additional AM stations in the 
band. The Commission has put out a call 
for comments, asking if there is a need to 
increase the number of radio channels, and 
if so, should the FCC reserve new channels 
for special groups (miniorities, educators, 
daytime -only stations, others). Other ques- 
tions are: "Do you believe there is enough 
night -time service? Should daytime broad- 
casters be permitted to continue operating 
at night ?" If your existing AM radio would 
pick up the new 9 -kHz channels but with 
increased interference, would you buy a 

new radio ?" 
Opponents of the idea fear diminished 

reception quality if channel widths are 
reduced, and point out that present elec- 
tronically tuned receivers, constructed for 
10 -kHz spacing, would become obsolete. 
Proponents stress the opportunity for in- 
creased minority station ownership and 
more night -time broadcasting as among 
the advantages of the proposed change. 

The matter is not one that can be decid- 
ed by the United States alone, but must be 
considered by Region 2 of the Telecommu- 
nications Union, which takes in both North 
and South America. There will be a Region 
2 Broadcast Conference in March 1980. 
Participants in the Conference will proba- 
bly be influenced to some extent by the fact 
that the rest of the world already uses 9- 
kHz spacing for AM broadcasting. 
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How much organ 
can you expect for $650? 

Eight rhythm patterns with five 
realistic rhythm instrument 
sounds - create your own com- 
binations, play them separately 
or in combination. 

Adjustable tempo control. 
Speed up or slow down the 
rhythm, plus a Special Extra 
Slow tempo for practice. 

Steady or rhythmic chords -or 
combined at the touch of a key. 

Alternating and walking bass. 

Great for jazz, ballads, pops. 

Add three arpeggio patterns 
and one finger creates more 
music than two people com- 
bined. 

Automatic and manual harmo- 
nies with memory. Greater mu- 
sical depth for either beginner 
or expert. 

Plexiglas music stand. 

Latest state -of- the -art circuitry 
and gadgetry. 

Five melody voices and three 
kinds of vibrato (one wah wah). 
For varied melodic effects. 

Separate volume controls for 

rhythm instruments, bass, har- 
mony and melody sounds. 

Genuine high -quality walnut 
veneer and solids. Not cheaper 
imitations. 

Two keyboards- discover end- 
less musical combinations, 
with or without use of 'auto- 
matics.' 

Headphone jack for silent practice. 

This much. 
Give some people a box. Add some lights. A keyboard. Some 

funky sound. Call it an organ and you've made them happy. At least 
fora while. 

We don't hold with that philosophy. We're unabashed music 
lovers who for over 24 years have taken great pride in designing 
some of the world's finest electronic organs. Organs you build 
yourself at savings of 50% and more over comparable assembled 
models. Our reputation? The best for less. 

So you can imagine how we felt about the recent success of 

the popular fun organs which permit a novice to sit at the keyboard 
and get instant results. 

The music lovers in us rebelled at even the thought of 

designing such a toy. 

But what if we could design one 
that was a quality musical -instru- 
ment? A true Schober organ filled 
with automatic electronics. It would 
have to be superbly engineered, 
utilizing the most up -to- the -minute 
integrated- circuit technology. Be con- 
structed of superior quality wood, not 
simply construction wood of 
questionable origin or cheap plastics. 

But most important its sound 
would have to be Schober. Combining 
all the latest, most desired features in 

automatic playing with the most de- 
sirable features of our more advanced 
organs. And true to our tradition, it 
would sell for less than the lowest - 
priced competition (an organ with far 

Three chord pedals. (Creates an 

incredible 60 different auto- 
matic chords.) 

Bench included. 

less quality, features and sound.) 
A staggering undertaking, considering the spiralling costs of 

quality materials. But now- thanks to some major electronic 
breakthroughs (and a lot of hard work by our designers and 

engineers) ... the unbelievable! 
The Schober ShowmanTM Automatic Electronic Organ kit. 
Real, ready ... and only $650! 
It's hard to explain how superb an instrument it is without 

your sitting before its well- appointed keyboard. Thrilling to its 
sound and quality. Instantly, at the touch of a key, playing latin, 
disco, soul, jazz, waltz, country, pop or standards. Even if you've 
never played before. (Our unique instruction book will make you a 

total believer in minutes.) And even if 

you've never joined anything more 

Schober 
The Schober Organ Corp. Dept. RE88 

43 West 61st Street, New York, N.Y. 10023 
To order enclose Check Money Order 
for $650 (N.Y. Residents please add tax. Shipping 
charges C.O.D.) or charge to: M/C Visa 
Account # Interbank # 
Expiration Date 
Or call (212) 586 -7552 to order. 

Name 

Address 

City State 
For additional free information 

Zip 
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than two pieces of paper, nothing 
could be simpler than assembling it 

yourself. All the parts are pre -cut, 
drilled and numbered. Complete, 
easy to understand instructions make 
this the do- it- yourself project of a 

lifetime. 
Whether you're a complete 

beginner, hobbyist, professional or just 
a music lover, you will absolutely love 

all this organ can do. Order yours 
today. Only $650 (you pay shipping 
charges orl delivery). VISA, or 
MASTER CHARGE. N.Y.S. residents 
please add tax. Or call 212- 586 -7552. 
to order. It's by far the greatest bargain 
in America today 
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editoria/ 

Where Do The Articles 
Come From? 

From our readers, of course! Take a quick look at this month's cover. 
Notice that line under Radio -Electronics? It has been there for quite 
some time. It says "The Magazine For New Ideas In Electronics. " It's a 

true statement because they are your ideas. 

We package those ideas; we help turn them into articles. But none 
of it would be possible without your feedback. Each month we receive 
hundreds of letters from readers. Those letters fall into four major 
categories -compliments, criticisms, complaints and suggestions 
(IDEAS!). We answer all of them and all are important to us, because 
they tell us what kind of magazine you want to read. 

However, the "idea" letters are the most important of all, because 
that's where the really great articles start. That's where our first 
computer story came from; that's where our first videodisc story came 
from; that's where our satellite TV story came from and that's where 
next year's great articles will come from - ideas. 

Some ideas are impossible -the technology just isn't here yet. 
Others are impossible because they are too basic or even old. But 
some are right on target and those are the ones we will turn into 
articles that keep you reading and looking for each issue of Radio - 
Electronics. 

So keep writing . . . . Tell us when we're wrong . . . . Pat us on 
the back when we're right . . . . Complain when we do something silly 
. . . . And keep those wonderful ideas coming . . . . They help keep 
us going. 

LARRY STECKLER 
Editor 

Radio-Electronics® 
Hugo Gernsback (1884 -1967) founder 

M. Harvey Gernsback, editor -in -chief and 
publisher 

Larry Steckler, KTX -3644, CET, editor 
Arthur Kleiman, KTZ -3288, 

managing editor 

Robert F. Scott, CET, W2PWG, 
KXK -8533, technical editor 

Jack Darr, CET service editor 

Leonard Feldman 
contributing high -fidelity editor 

Karl Savon, semiconductor editor 

Herb Freidman, communications editor 

David Lachenbruch, contributing editor 

Earl "Doc" Savage, K4SDS, hobby editor 

Ruby Yee, production manager 

Robert A. W. Lowndes, production 
associate 

Marie J. Stolfi, production assistant 

Gabriele Margules, circulation director 

Arline R. Fishman, 
advertising coordinator 

Cover design by Louis G. Rubsamen 

Cover photo by James R. Lersch 

Radio Electronics is a member of the Insti- 
tute of High Fidelity and is indexed in 
Applied Science & Technology Index and 
Readers Guide to Periodical Literature. 

Gernsback Publications, Inc. 
200 Park Ave. S., New York, NY 10003 
(212) 777 -6400 
President: M. Harvey Gernsback 
Vice President: Larry Steckler 
Secretary /Treasurer: Carol A. Gernsback 
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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 mcre. 
The models 7010 and 8010 are not old counters repack- 
aged but 100`4, new designs using the latest LSI 
state -cf- the -art circLitry. With only 4 IC's, our new 7010 
offers a host of features including 10 Hz to 600 MHz 
3perat on, 9 digit display, 3 gate times and more. 
This outperforms units using 10 -15 IC's at several 
1ime3 he size and power consumption. The older 
designs using many more parts increase the possiblity 
of fa, lure and complexity of troubleshooting. took 
closely, at our impreEsive specifications and note you 
can but these lab quality counters for similar or less 
money than hobby quality units vliith TV xtal 
time bases and plastic cases! 

Bath the new 7010 and 8010 have new ampli=fier 
circuits with amazingly flat frequency respons and 
improved dynamic range. Sensitivity is excellent 
and charted below for all frequencies covered by the 
instruments. 

Both counters ust a modern, no warm up, 10 MHz 
-CXO [temperature compensated xtal oscillator] 
time pa se with external clock capability - no economical 
3.57E545 MHz TV xtal. 

MODEL 7010 6)0 MHz 

411111 aiiill 
1a0000UaLi 

RIM . r 0M ] 1 

100°, U.S.A. FACTORY ASSEMBLED 
100' PARTS & LABOR YEAR GUARANTEE 
CERT:FIED NEC TRACEABLE CALIBRATION 
EXTERNAL CLOCK INPUT 

Quality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield - 
ing,light weight and are rugged and attract ve - not 
economical plastic. 

For improved resolution there are 3 gate times 
on the 7010 and 8 gate times on the 8010 witi rapid 
display update. For example, the 10 second Cate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters altering 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 tack to 
the user within two business days. 

We have earned a reputation for state- of --he -art 
designs, quality products, fast service and ionest 
advertising. All of our products are manufactured and 
shipped from our modern 13,000 square fool facility in 
Ft. Lauderdale, Florida. 

When quality counts...count on Optoelectronics. 
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MODEL 8010 1 GHz 

( 11 tÌ 
I U. LI 

ee aóla 
1riT. MIL 111X0 . . 

I GHz FREQUENCY COURIER 

LÌ LI 
17 

U LI I_I U. 

optoIectronics inc. 
a102 .1/z 1/z 10/rD Iz 

111 11 = I 
OM TIII inc. 

o 400 no00 .n I 111- c: 
IYNGI-Y.1Z 

['SPLAY HOLD FUNCTION 
9 RED LED DIGITS 4" HIGH 
. Hz RESOLUTION 
G1 PPM 10 MHz TCXO TIME BASE 

COMPACT SIZES -7010- I 

(ft` 
Ima- 

LAB /PORTABLE -AC ADAPTER INCLUDED 
1 MEGOHM & 50 OHM INPUTS 
STATE -OF- THE -ART LSI DESIGNS 
COMPREHENSIVE USER MANUAL PROV DED 

- *:" 11x4-' 4" Wx5-' "D 8010- 3" Hx7-1/2" Wx6-', "0 

MODEL 
$ 

F ICE 
RANGE 
' OH: to 

LE J 

DIGeS 25 -250 MHz 

SENSITIVITY 
50 OHM INPUT 

250 -450 MHz 450 MHz- GHz 

III -Z INPUT 
10Hz - 60 MHz 

GATE 
TIMES 12 MHz 

RESOLUTION 

60 MHz MAX. FRED. 

TC:0 TIME 

20 -40 C 

BASE 

FREC 

EXT 
CLOCK 
INPUT 

NI -CAD 
BATT 
PACK 

?010 
7(10.1 

146.00 
25.00 6(0 MHz f 5.20 mV 10 -30 mV 20-40 nV 

10600 MHz 
1-10 mV I 3, 1.1.10 SEC .1Hz 1 Hz 

10 Hz 
600 MHz 

1 PPM 
0.1 PPM 

10 MHz 
YES 

OPTION 
$25. 

YES 
OPTION 

$15. 

6010 
'8 (10.1 

325.00 
405.00 1 3Hz _ 1 -10mV 5-20 mV n 10 -25 V 1 -10 mV 18L01 -20 SEC .1 Hz 1 Hz 

10 Hz 
1 GHz 

PPM 1 P 

0.1 PPM 
10 MHz 

YES 
STD 

YES 
OPTION 

$39. 

' Has precision 0.1 PPM TCXO time base. 

MODEL 7C10 

#7010 60 NHz Counter - 1 PPM TCXO $145.00 
#70110.1 6CC MHz Counter - 0.1 FPM TCXO $225.00 

OPTIONS 
#Ni- Cad -7(1 Ni -Cad Battery Pace & 

charging circuitry 
nstalls inside unit 

#EC 70 External Clock input, MHz 
#CC -70 Carry Case, Padded Block Vinyl 

S 

$ 

$ 

15.00 
25.00 

8.95 

MODEL 8010 

#8010 1 GH: Counter - 1 PPM TCXO $325.00 
#8010.1 1 Gliz Counter - 0.1 PPM TCXO $405.00 
08010.1 -13 1.3 GHz Counter - 0 1 PPM TCXO $495.00 

OPTIONS 
#Ni- Cad -801 f11í -Cad Battery Pack & 

charging circuitry 
listalls inside unit S 39.00 

#CC -80 Carry Case. Padded Black Vinyl S. 9.95 

ORDER FACTORY DIRECT CALL TOLL FREE 

Optoelectronìcs ìnc 
5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 

ACCESSORIES 

#TA -100 Telescope Ant with 
Right Angle BNC $ 9.95 

#P -100 Probe, 50 ohm, 1< $13.95 
#P -101 Probe, Lo-Pass, 

Audio Usage $16.95 
#P -102 Probe, Hi -Z. 

General Purpose $16.95 

1- 800 -327 -5912 
FROM FLORIDA (30E) 771 -2051 /2 

TERMS: Crd-3rs to U.S. and Carada, add 5° for shipping. handling and insurance to a maximum of $10.00. All other orders add 10` ,. 
C.0.0. c.1 :t tl I: --1 S1. - s u 1-r $15.00 .1. extra $1.t h.. din!. :,1 lar ch:- ks must cl: Tr --fore i a is shi..:. . Flon resi.:nts d 4',, :le t:x. www.americanradiohistory.com
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At CIE, you get 
electronics career 
training 
from 
specialists. 
If you're interested in learning how to fix air 
conditioners, service cars or install heating 
systems -talk to some other school. But if 
you're serious about electronics, come to 
CIE -The Electronics Specialists. 

/ff 
Special Projects Director 

Cleveland Institute of Electronics 
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My father always told me that 
there were certain advan- 

tages to putting all your eggs in one 
basket. "John," he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 
Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 
Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool - and want the training it takes 
-to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds - then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 
At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas - and builds 
on them. 

That's what happens with CIE's 
Auto -Programmed® Lessons. Each 
lesson uses world -famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely ... before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In fact, depending on the course 
you take, you'll do most of the basic 
things professionals do every day - 
things like servicing a beauty of a 
Zenith color TV set ... or studying a 
variety of screen display patterns 
with the help of a color bar generator. 

Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 
You work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 
People who have known 
us a long time, think of us 
as the "FCC License 
School." 

We don't mind We have a fine 
record of preparing people to take .. . 

and pass ... the government - 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 

the exams get their Licenses. You 
may already know that an FCC 
License is needed for some careers 
in electronics - and it can be a 
valuable credential anytime. 
Find out more: Mail this 
card for your FREE 
CATALOG today: 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists - CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine), 1776 East 17th 
Street, Cleveland, Ohio 44114. 

Patterns shown on TV and oscilloscope screens are simulated. 

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

Accredited Member National Home Study Council 

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

RE-77 
l'rint Naine 

address Apt 

, 

City 

State Zip 

Age _Phone (area code ) 

Check box for G.I. Bill information: Veteran 

Mail today: 
Active Duty 
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SATELLITE TV 
I would like to draw your readers' atten- 

tion to the fact that it is now quite possible 
to receive high quality TV signals on back- 
yard earth stations. All across the country 
thousands of dish antenna are capturing up 
to 48 channels direct from our orbiting 
communications satellites. Public igno- 
rance of this new phenomenon will soon be 
replaced by "satellite awareness." 

Perhaps some readers would be inter- 
ested in submitting contributions to our 
new publication Earth Station Magazine. 
Response to our Earth Station Information 
Manual demonstrates that many rural 
Americans are desperate for what the rest 
of us take for granted. The selection and 
quality of the programming is literally out of 
this world. 

Regarding deregulation, the FCC's main 
concern with Earth Station licensing is to 
protect the operator from future interfer- 
ence caused by terrestial microwave com- 
munications on the same 3.7 to 4.2 GHz 
band. NASA is also very interested in pro- 
moting direct TV reception from satellites. 
It seems to me that the major resistance is 

coming from the broadcast networks and it 
is easy to see why. The long established 
network -affiliate monopolization of Ameri- 
can TV is approaching a shakeup. 

Please continue to feature articles on TV 
Earth Stations. 
STEPHEN REED 
Spacecoast Research 
Box 442 
Altamonte Springs, FL 32701 

I read the articles by Bob Cooper on the 
subject of Satellite TV Reception and 
would like to point out some additional 
information about equipment availability. 

There are perhaps 10 suppliers of Satel- 
lite TV Earth Stations for the CATV market 
and there are perhaps four to six distribu- 
tors of that equipment who will serve the 
private individual as well as the CATV sys- 
tem. However, I believe that Channel One, 
Inc. and Homesat, Inc., the subsidiary of 
Scientific -Atlanta, are serving the private 
owner exclusively. 

Channel One, Inc., offers turnkey home 
systems. Our 3 meter Earth -Link costs 
$15,500, plus site preparation (a clearing 

and a concrete pad.) In some area:., a 5- 
meter antenna is required. Here the cost is 
$18,500, plus site preparation. The prices 
include installation, a one year limited war- 
ranty and nationwide after -sales service. 

Some sites are not suitable for an Earth 
Station. Channel One does a computerized 
survey of terrestrial microwave transmis- 
sions to ascertain if a proposed site is suit- 
able. The cost is $125, which is refunded if 
the proposed site proves unsuitable. If the 
results are positive, the $125 becomes a 
credit towards the 25% down payment 
required when placing an order. Financing 
is available. 
FRED HOPENGARTEN 
Channel One, Inc. 
68 Avalon Rd. 
Newton MA 02168 
617 -527 -1025 

INTELLIGENT THERMOSTAT 
I was very interested in the article in the 

June issue describing the Intelligent Ther- 
mostat. Since I am considering a project 
similar to this for my senior project at Pur- 
due University I went through the article 

BATTERY -WRAP 

POSITIVE INDEXING 

ANTI -OVERWRAPPING 

BITS AVAILABLE 
FOR AWG 26, 28 & 30 

BATTERY OPERATED 

LIGHT WEIGHT 

WIRE WRAPPING TOOL 

MODEL BW-2630 

BATTERIES AND 
BIT NOT INCLUDED 

BW -2630 BATTERY -WRAP TOOL 
BT-30 
BT-2628 

BIT FOR AWG 30 
BIT FOR AWG 26 & 28 

$19.85 
$ 3.95 
$ 7.95 

RB-20 TWO NI -CAD BATTERIES $10.75 
'MINIMUM BILLING 075.00 /ADO SHIPPING CHARGE 57001 NEW YORK CITY I STATE RESIDENTS ADD APPLICABLE fAK 

USA 
FOREIGN 

PATENTS 

PENDING 

OK MACHINE & TOOL CORPORATION 
3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A. 

PHONE (212) 994 -6600 TELEX: 125091 
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rather intently. While studying the sche- 
matic I noticed that IC9 -1 and IC9 -2 had 
the same address. The schematic for the 
enable should rather be as shown in the 
diagram. 

Ag 
A10 

All other connections are as shown in the 
article and the PC layout for this IC appear 
to be right. Thank you very much for the 
fine article. The only thing I would like to 
have seen was a better description of the 
software. 
MICHAEL KOST 
Croydon, IN 

ENERGY CRISIS 
In the July 1979 "Letters" column, I read 

of an interesting proposal to solve the ener- 
gy crisis that involved using a linear accel- 
erator to smash particles together. This 
theoretically would produce large amounts 
of power. I point out that to accelerate a 

mere particle is insufficient, and in fact has 
been going on for several years at the Stan- 
ford Linear Accelerator. 

However, it would become efficient if 
something were to smash into something 

else at greater than 50% of the speed of 
light. The piece of matter must weigh about 
100 grams (50 grams for each chunk). 

The technology to produce this kind of 
power does, however, exist. A device con- 
sisting of a series of super- conducting 
magnets, spaced about one meter apart, 
and totalling many kilometers on a side, 
could produce the required power by ac- 
celerating a ferromagnetic "car" at several 
hundred gravities. Such a device could be 
placed in space, where the matter could be 
held in a magnetic field so that any material 
warpage would not affect it, as it would on 
earth. Also, in space, you could get rid of 
heat better and reduce energy demand. 

However, in Mr. Rimmer's letter, he 
stated that you would need a superfast 
computer to control the accelerating mag- 
nets. This is about the biggest understate- 
ment of the century! When an object is 

moving at half the speed of light, it crosses 
a space of one meter in 1.67 X 10 -3 micro- 
seconds. The problem comes in when you 
find that the fastest computer in the world 
could only process the data for one accel- 
erator magnet in 0.25 microseconds. It 

becomes obvious that no conventional 
computer could handle that kind of data 
requirement. Besides that, the response 
time of a data sensor is limited by the 
speed of light and quantum theory. 

Here I come to the real point of this letter. 
There is a family of subatomic particles that 
move faster than the speed of light. These 
particles are called tychons. They suppos- 
edly exist in some other dimension, but 
have some effect on ours. 

Studies are going on that indicate that 

tychons could interact with materials in our 
own dimension, and vice -versa. It soon 
becomes obvious that an ultra -fast com- 
puter could be constructed using tychons 
instead of electrons. 

A material could be synthesized that 
could function as tychon adder. Tychons 
could be fed down tubes about 100 ang- 
stroms wide (1 anstrom = 10 -10 meters), 
and when two words are mixed, there 
would be a material that would eliminate 
one and pass one onto the next (carry) col- 
umn. The number of these interactions that 
could take place, (the number of chunks of 
adding material) would be the word length 
plus one, the carry bit. 

Sensory input data could be transmitted 
by passing a beam along the edge of the 
mass driver and then having it interact with 
material that would cut off one frequency of 
the tychon beam, except that the beam was 
being attenuated. 

Such a computer could solve many prob- 
lems that have before been impossible 
because of the complexity of the problem. 
(See "Intrinsically Difficult Problems," Sci- 
entific American, May 1979). 

The problem is that this kind of computer 
could not communicate with any other ma- 
chine without a buffer that could sink the 
inputs of several large system memory -ori- 
ented mainframe operators. 

The advent of such a computer system 
would mean a great advance in all fields of 
science. I think that a project should be 
started to determine the feasibility of such 
a system. The sooner the better. 
BRAD BROWN 
Toronto, Ontario, Canada R -E 

INTRODUCING... THERoAD 

RUNNER ADMMTM 
FROM WESTON 

AUDIO RESPONSETM 
PLUS DIGITAL DISPLAY 

5 RANGE AUDIBLE SIGNALING FUNCTION 

RUGGED FIELD SERVICE DESIGN 

0.5" LCD DISPLAY 

6 FUNCTIONS 

29 RANGES 

WESTON INSTRUMENTS 
THE MEASUREMENTPEOPLE& 

614 Frelinghuysen Ave., 
Newark, NJ 07114 

SANGAMO WESTON 

Schlumberger 
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Leader LCR -740 
Transistorized LCR Bridge 

CIRCLE 101 ON FREE INFORMATION CARD 

ONE OF THE HANDIEST PIECES OF TEST EQUIP - 
ment we've seen in a long time is the LCR 
bridge from Leader Instruments Corporation. 
It is a portable unit measuring 3'/: X 91/2 X 
61/4 inches and weighing 2 pounds. A conve- 
nient carrying strap is attached for safe trans- 
port. 

Functionally, the LCR -740 is a portable 
component testing laboratory. It measures ca- 
pacitance from 1 pF to 11,000 µF, resi itance 
from .001 ohm to 11 megohms, and inductance 

from .1 µH to 1100 henries. Accuracy is 
± .5 %. Readout on all scales is to three digits, 
provided by a turns -counting potentiometer. 

Ten percent overange is provided on all 
scales for convenience at end -of -scale measure- 
ments. Loss factor on the inductance scale is 
measurable from .01 -31. 

All functions are powered by a standard 9- 
volt battery. An optional AC adaptor is avail- 
able for continuous use. 

Both DC resistance measurements and im- 
pedance measurements are provided. An inter- 
nal 1 kHz generator is used for reactance (im- 
pedance) tests on all three functions. Optional- 
ly, an external frequency source of from 50 Hz 
to 40 kHz may be injected into the 740 for 
additional capacitance and inductance mea- 
surements. Inserting a plug into the external 
signal input jack automatically disconnects the 
internal 1 kHz oscillator. 

An earphone is included for audio null 
measurements in conjunction with the meter 
readings. Connection to an oscilloscope can 
also be made from the earphone jack. The 
LCR -740 is not available as a kit, and it is just 
as well. Final calibration of an accurate piece 
of test equipment like this RCL bridge is a 

tricky business, requiring close -tolerance test 
components for alignment. The internal cir- 
cuitry of the LCR -740 is carefully assembled, 
showing the care of hand soldering. PC board 
material and component selection are both 
high quality. 

Upon prompt registration of the warranty 
card, the owner is entitled to a liberal two -year 
warranty policy. Free repair will be provided 
during the first six months of ownership of the 
instrument. 

Comment 
Although a period of familiarization will be 

required for the user to feel comfortable with 
the LCR -740, its actual operation is very 
simple. Resistance, capacitance, and induc- 
tance ranges are all pushbutton selectable. All 
value readings are taken from the same linear 
scale, a digital -dial multiturn potentiometer. 
While adjusting the instrument to make induc- 
tance measurements, three dials must be ad- 
justed to find the sharpest dip in the meter 
reading. Although this may sound cumber- 
some, the procedure became routine after a 
few minutes, and values of unknown compo- 

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 R.V. 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 look at what CompuCruise gives you: 

Time, 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 by 
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 right 
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. cammcruse 
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PLUG IT IN AND 
TAKE COMMAND 

GHFISTMAS 
SPECIALS .1.1 III -r 

ale Ili ait IN `°"`°" 
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X -10 Remote Control For 
Lights and Appliances 

NO WIRES NO HASSLES 
System X -10 requires no special wiring or complicated 
installation. Simply plug a Command Console into your wal 
outlet in any desired locaticn in your home. Plug each Lamp 
or appliance into the appropriate module and then plug that 
module into any wall out et. Any number of Command 
Consoles may be usec in a single system. 

TOTAL CONVENIENCE 
With System X -10 you car operate almost every light and 
electrical appliance in your home without leaving the comfort 
of your easy chair. Imagine turning on a TV set or stereo, 
even dimming a light, in the next room without moving from 
your chair. 
Think of he money you can save on electric bills with 
System X -10. Turn off hearers or appliances from any location 
in your hc.me without a lot of running around. 

DELUXE ULTRASONIC COMMAND SYSTEM 
The Console controls all modules from its built -in keyboarc, 
plus it completely contrcls 311 modules from its wireless hand 
held ultrasonic control unit. Simply aim the hand held unit at 
the Console, press any appropriate Command button to 
turn on and off, dim and brighten lights, or turn on and off 
appliance 3. Hand held unit operates at distances of up to 
thirty feet line of sight of console (does not operate through 
walls). A worthwhile adc tion to any existing X -10 system or 
an excellent way to begin. 

STANDARD COMMAND CONSOLE 
Fully controls all modules as above system, but will not 
respond :o hand held remo-e urit commands - may be 
intermixes: with the deluxe Command System or used 
separately to form independent control systems. 

MICROPROCESSOR BASED DESIGN 
The BSR < -10 System uses the latest digital techniques for 
trouble -free operation. D git31 pulse codes are sent through 
the house power lines 4..c assure reliable control throughou: 
the system. Amazingly compact The Command Consoles 
measure only 43/4" X 3%2" X 3'/2 ". 

LAMP MODULE 
Each module will :ontrol any incandescent lamp rated up to 
300 watts from control signals received from the 
Command units. Furctions include on and off, 
brighten and d m. UL listed. 

APPLIANCE MODULE 
Each module recews signals from the Command units to turn 
appliances on and cff; such as TV, stereo, fan, etc. Maximum 
applian:e ratings: Resistive load - 15 amps. Motor load 
r3 HP, Incandescert lamp - 500 watts. UL listed. 

WALL SWITCH MODULE 
Receives signals from the Command units to control 
incandescent lamps normally operated by a wall switch up U 
500 watts. Install fist like any normal wall switch. Functions 
induce on and of by remote or local control and 

-; 

brighten and d m by remote control. UL listed. 

GETTING STARTED 
Deluxe- Ultrason c starter kit includes: 1- Deluxe Ultrasonic 
Commend Console, 1 -Hand Held Remote Unit, 2 -Lamp 
Modules, 1 -App iance Module. Reg. $112.95 now $99.95. 
Standard starter k t includes: 1- Standard Command 
Conso e, 2 -Lamp Modules, 1- Appliance Module. Reg. 
$87.95 now $77.95. Extra Lamp, Appliance or Wall Switch 
Modules only $16.)0 each. 
Extra Deluxe Ultrasonic Command Console with Hand Held 
Remote Uni-, $6L.5. 
Extra S :andard Cournand Console $39.95. 
Please nclude $x.00 shipping and handling on all orders. 

To order - use this coupon or :all 

TOLL FREE HOT LINE 

E 800- 223 -0474 
54 West 15 Street New Yo* 

Please send me 
F 5 piece Deluxe Jltrasonic starter kit ,jia2 $SSET.. $99.95 set 
F 4 piece Stariari starter kit $83.96- er7... $77.95 set 

Larrp Mod.___Apiliance Mai. Wall Switch Mod $16.00 eacs 
aeluxe Ultrasonic Ca sole with Handheld Remcte Unit......... $64.95 eacn 
Standard Comma rd Console $39.95 each 

N.Y. 10)36 -IN NEW YORK STATE 212.687.224 

Paymen- = iclosed C.1 3111 my MASTER CHARGE VISA Li 

Acct. N Exp. Date_ 

Name 

Acdresu 

RE-t2 

City__ _ State Zip 

Add $3 0-1 Slurping and Hand ing. N Y S. Res add sales tax. 

SALE EFFECTIVE NOV. 1- 1979 THRU JAN. 31, 1180 
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Introducing the new 
Heathkit® Screen Star: 

It's 8 times bigger 
than the screen you' re 
watching now 

Now the things that 
just have to be seen on 
the big screen can be 
seen on your own big 
screen right at home. 

The new Heathkit 
Screen Star TV has a 
6 -foot diagonal screen 
that's eight times bigger 
than a 25 -inch screen. 

Three projection tubes 
give you bright, vivid 
color. And the finest F1.O lenses 
you can buy keep your picture 
sharp and clear. 

MM= - -- --- 
INIMIN111111111111 maintaining a price you 

can afford. The new 
Heathkit Screen Star is 
one of the lowest -priced 

three -tube TV's you can buy. Your 
Heathkit Catalog lists all prices. 

Swivel casters make 
it easy to roll away the 
cabinet when not in use, 
so it doesn't take up a lot 
of room. 

Surprisingly low price. 

Heath engineers have 
built in quality while 

Your favorite movies, musicals 
and sports never looked so good. 

Easy adjustment. 
Roll-away convenience. 

The new Heathkit Screen Star is 
designed to require minimal con- 
vergence adjustment. Convenient 
front panel controls let you adjust 
to a beautiful picture in seconds. 

Build it yourself - service it 
yourself. 

This is Heath's easiest -to -build 
solid -state TV It's actually easier 
than conventional TV's. Like all 
Heath electronic kits, it comes 
with an easy -to- follow assembly 
manual that takes you step -by- 
step through every phase of 
assembly. 

And when you build it yourself, 
you can service it yourself. Every 
set includes a detailed service 
manual that can save you money 
over the years. 

Free Heathkit Catalog with 
complete details. 

Complete details and prices on 
the Heathkit Screen Star are in 
the new Heathkit Catalog. It's free 
and it contains nearly 400 beauti- 
ful electronic kits for your home, 
work or pleasure. Send for yours 
today or pick one up at your near- 
est Heathkit Electronic Center. 

*If the screen you're watching now is a 25" diagonal. If it's smaller, the Heathkit Screen -Star is proportionately larger. 

Simulated TV picture. 

Heathkit 
Heath Company, Dept. 020 -600, Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathkit Electronic Centers (Units of Schlumberger Products Corporation) 
in major cities throughout the U.S. and Canada. See your white pages. 
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Train with NTS for the 
MicroComputers, digital 

the first name 

Microcomputers 
,á«, . :._, .a .,: vox:. 

: ná as gl.r..r10. 

çh6IIpWMiIuGa . 

The world of electronics is daily becoming more 
challenging. Technology is growing more. specialized, 
and the importance of digital systems increases 
every day. Test instruments, home entertainment 
units and industrial control systems are all going 
digital. And now, NTS training programs include a 

wider choice of solid -state and digital equipment than 
ever before offered in any home study course: 
Advanced NTS /Heath digital color TV (25" diagonal 
with optional programming capability), NTS /Heath 
microcomputer, digital test equipment, digital stereo 
receiver (70 watts per channel), NTS compu- trainer, 
plus much more state -of- the -art equipment to make 
your training exciting and relevant. 

The equipment you receive with NTS training 
programs is selected to provide you with a solid 

background in electronic systems. Kits and lessons 
are designed to work together to demonstrate 
electronic principles and applications. The kit -building 
not only shows you how electronic hardware 
functions, but how various circuit designs accomplish 
different purposes. Your lessons guide you through 
any number of experiments associated with many 
projects. This is the Project- Method, and it works. 
Step -by -step, you learn how and why digital 
electronics has become a part of our world, and the 
even bigger role it is sure to play in the future. 

Whether you are looking for training in Consumer, 
Commercial, or Industrial electronics, NTS offers 
fourteen courses, some basic, many advanced, in 

several areas of electronics. An all -new full -color 
NTS catalog shows you what each course covers, 
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electronics of the future. 
systems and more...from 
in home study. 

Simulated TV Reception 

and every piece of equipment included. 

Send for it today, and see for yourself what's really 
happening in electronics training technology at NTS. 
Find out how much has changed, and what new 
directions the field is taking. You'll probably want to 

be a part of it. 

It's free. Just mail the card or coupon. Today. 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 

NATIONAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 

I 
I 
I 
I 
I 
I 

I 
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NATIONAL TECHNICAL SCHOOLS Dept. 206 -129 

4000 South Figueroa Street, Los Angeles, California 90037 

Please send FREE Color Catalog and Sample Lesson. 

Color TV Servicing 
B & W TV and Radio Servicing 
FCC License Course 
Electronic Communications 
Electronics Technology 
Audio Electronics Servicing 
Digital Electronics 
MicroComputers /MicroProcessors 

Name 

Address 

Apartment Number Age 

City 

State _ Zip 

liCheck if interested in G.I. Bill information. 

LCheck 
if interested ONLY in classroom training in Los Angeles. - --- - - - -- 

I 

I 

I 

I 

I 

I 

I 
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fact: 
you can cut conference 
clutter and improve 
the sound in the bargain! 

What you can't see . 

Also available in white. 

Eliminate your conference 
room's "electronic jungle" with 
the new, inconspicuous Shure 
Lo- Profile'" SM18 unidirectional 
microphones designed to lie flat 
on the table. Distracting (and 
intimidating) chrome -plated 
hardware give way to unobtru- 
sive brown foam -encased 
units...even the brown cables 
blend into wood- finished 
table tops. 
The Model SM18 is ideal for 
seminars, press conferences, 
speakers' platforms, and sales 
meetings. 
But appearance isn't the only 
advantage. A special "Surface 
Reflection Effect" configuration 
eliminates the unnatural hollow 
sound caused by reflected 
sounds bouncing off table sur- 
faces. The Model SM18 picks up 
sound from the front while sup - 
pressing audience noise. It is 
especially engineered for voice 
range pickup. What you say is 
what the audience hears... 
period. 
For full details, check with your 
firm's audio visual expert, your 
sound installer, or send for our 
new brochure (AL630). 

.. lets you hear better! 

New SM18 
LO- PROFILEIM 
microphone by 

S F-1 Li FRE 
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204 

In Canada: A. C. Simmonds & Sons Limited Outside the U.S. or 
Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information on 

your local Shure distributor. 
Manufacturers of high fidelity components, microphones, sound systems 

and related circuitry. 
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EQUIPMENT REPORTS 
continued from page 24 

nents could be successfully pinned down rela- 
tively quickly. 

Range expanders are provided for both 
adjustable bridge resistances. This allows for 
additional resistance to be introduced to ac- 
commodate critical null balancing that is too 
close to the end of the normal adjustment 
ranges. 

To avoid confusion, any component under 
test is attached to the same two binding posts. 
Nulls are sharply- defined, and readouts are 
easy to see. Based upon standard -value compo- 
nents kept for test purposes, we would judge 
the LCR -740 to be well within its advertised 
accuracy. 

The manual that is included with the bridge 
is comprehensive, listing a wide variety of 
techniques and hints for effective component 
testing. Some typographical errors are present, 
and occasionally awkward translation to En- 
glish is difficult to comprehend. Neither of 
these minor shortcomings detracts from the 
flexibility of the instrument or the value of the 
manual. 

The LCR -740 is a useful addition to any 
engineering bench or electronic experimenter's 
workshop. The ranges that the instrument will 
test include virtually 100% of those values like- 
ly to be encountered. 

With some values of inductance it is ex- 
tremely difficult to find the deepest null. 
Adjustments are very touchy. But this must be 
expected when using a single instrument for 
such a wide range of possible component val- 
ues. 

After using the little LCR bridge for several 
hours, it was difficult to return it after evalua- 
tion. It is one of those items that you never 
realized how much you needed until you actu- 
ally used one! The LCR -740 transistorized 
LCR bridge has a suggested retail price of 
$320 and is available from Leader Instruments 
Corporation, 151 Dupont Street, Plainview, 
NY 11803. R -E 

MFJ Enterprise Model 
MFJ -727 Communications 
Filter 

FUNCTION 

///J SELECTIVITY 

o,+c,nE 

AV 

MODUL MfJ-)21 

J 
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HAMS, CB'ERS AND SHORTWAVE LISTENERS 
will appreciate a handy accessory recently 
introduced by MFJ Enterprises. The MFJ -721 
Super Selector is an active audio filter that can 
be used with a speaker or with headphones. 
The filter is designed to discriminate sharply 
against unwanted background noises, while 
permitting the desirable signal to be heard. 
This is accomplished by a series of IC stages. 
With the model MFJ -721 in the voice mode 
(AM or SSB), three progressively sharper 
passbands remove hiss, sideband splatter, het- 
erodyne interference, hum and even static 
crashes. In the CW mode, four bandwidths can 
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be selected, one as razor -sharp as 80 Hz. 
Stages are cascaded and Q is kept to a mini- 
mum to reduce ringing. A built -in noise limit- 
er reduces impulse noise that is useful both in 
voice and CW reception. 

An internal 2 -watt audio amplifier 
(LM380N) can be used alone. A stereo head- 
phone jack allows CW operators to enjoy the 
simulated stereo comparison of input and out- 
put signals. 

All functions are switch -selectable from the 
front panel. A switch position allows the audio 
signal to bypass the active filter if defeat is 

desirable, as during excellent signal copy. 
The unit's rear apron contains a jack for the 

external speaker (not provided), and two pho- 
no jacks for separate audio inputs (switch - 
selectable from the rear panel). 

The filter requires an external power supply; 
any 9- to 18 -volt supply will do. An optional 
9 -volt AC adapter is available for $7.95. 

To try out our unit, we plugged it into the 
external speaker jack of a general- coverage 
communications receiver. In the high -pass po- 
sition, we selected a standard amplitude -modu- 
lated voice signal with moderate background 
hiss and some heterodyne interference. We 
then began to advance the selectivity switch. 
Immediately, the voice began to sound clearer. 
The hiss virtually disappeared, as did the 
annoying whistle of the interfering signal. 

On extremely weak SSB signals with strong 
interference, the most selective position had to 
be used. Even then, with the restricted audio 
passband, the voice could be copied. 

On CW the unit performed admirably. Dial- 
ing through the Novice CW band, we purpose- 
ly adjusted the receiver to hear a barrage of 
signals of varying strength and pitch. With the 
filter switched in, single -signal reception was 

accomplished. Again, as with the voice recep- 
tion, progressive switch positions tighten up 
the audio passband. The sharpest selectivity 
should be used only with the worst interfer- 
ence. 

Using stereo headphones improves CW en- 
hancement enormously. When you compare 
input and output signals, the CW signal seems 
to float in the center of your head! Additional 
improvement is noted when strong pulse -noise 
interference (such as line noise and static) is 

present. The noise limiter acts like a scrubber, 
repressing the noise while passing the audio 
tone. 

The model MFJ -721 filter is constructed on 
a single PC board, uses high -quality compo- 
nents (it features stable polystyrene capaci- 
tors), and is well engineered. For the serious 
hobbyist, the model MFJ -721 would be an 
asset. It is available for $59.95 from MFJ 
Enterprises, P. O. Box 494, Mississippi State, 
MS 39762. R -E 

Micro Software Systems 
PET Programs 

CIRCLE 103 ON FREE INFORMATION CARD 
METRIC -CALC, CHEQUE -CHECK AND MICRO -SET I 

are three interestingly different programs that 
underline the great versatility of the ever- 
growing personal computer. All the programs 
run on an 8K Commodore PET (Personal 
Electronic Transactor) computer. 

Metric -Cale turns a PET into a Reverse Pol- 
ish Notation (RPN) scientific calculator; 
and it will be quickly adopted by Hewlett - 
Packard calculator owners. For those not 
familiar with RPN, the basic idea is to key in 

continued on page 34 

Interface yourTRS -80 to 
the "real world" 

the faster and easier way. 
A P has the hardware you need 

to build the interface breadboard 
described in the article on page 51. 

The Jumper. A 24" 40 
conductor flat ribbon 
cable assembly with 
a socket connector 
on one end, a card - 
edge connector on the other. It's 
preassembled and every line is 

pretested. 924150 -24 $11.95 

The Solderless Breadboard. It's our famous " Superstrip" for 
unlimited freedom in the layout and implementation of your circuits. 
923252 -R $17.00 

The Header. Copper alloy 770 
for instant plug -in access to the PC 

board. 923875 -R $2.79 

Available at your dealer; for the 
nearest one, phone (toll -free) 
800 -321 -9668. And ask for the 
complete A P catalog, The Faster and Easier Book. 

Faster atta t t all ab °Ui 
what we're 

A P PRODUCTS 
INCORPORATED 
Box 110B 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354 -2101 
TWX: 810- 425 -2250 
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EQUIPMENT REPORTS 
continued from page 32 

the operators first (i.e., the numbers) followed 
by the operation itself. The method has some 
advantages over more conventional algebraic 
key sequences, including fewer memory -store 
operations. Its disadvantages are having to 
learn a new entry method, and the unavailabili- 
ty of parentheses operations. 

You might ask why a computer should act 
like a calculator. Isn't this diminishing the 
power of a sophisticated programmable ma- 
chine? The answer is yes and no! Yes, the 
computer loses its programming and general 
flexibility, but only for the time you are 
running this particular program; and no, it 
makes available functions that are not other- 

wise directly addressable. 
There are times when my calculator is not at 

hand or I'm already working at the PET key- 
board, when it is convenient to use the PET as 
a calculator in the immediate mode via PRINT 
commands. But you have to realize that while 
PET BASIC is an extended version of the 
interpreter, many scientific functions are not 
in its vocabulary. Although sine, cosine, tan- 
gent and arctangent are included in the PET, 
secant, cosecant, arcsine and the other trigon- 
ometric functions are not. Natural logarithms 
are built -in, but common logarithms which are 
needed for example to calculate attenuation in 
dB are not. 

The Metric -Calc program has two modes of 
operation that can be quickly interchanged 
while saving the results of the previous mode. 
In each mode a menu is displayed showing the 

161110131 TC-100 

PROFESSIONAL TOOL CASE 
Interchangeable Screwdrivers, Nutdri vers, Other Tools 
and Handles - 
99 -1, 1.R, & 4.R Handles (regular, straight and 

Tee ratchets) 
99X2 Square Adaptor 
99X5 & X10 Extensions 
9938 & 39 Reamers 
99 -70 Awl /Scriber 
99125, 250, 312, & 811 Slotted Screw Blades 
99-820. 821, & 822 Phillip Screw Blades 

Pliers, Wrenches, Cutters 
42H Straight Nose Seine (E) 
46C Adjustable Wrench 16") 
50CG Midget Slip Joint Plier 16 ") 
51CG Long Nose Flier (61/71 
53CG Utility Plier 17 "1 

54CG & 66CG Diagonal Pliers 14" & 6 "1 
57CG NeedN Nose Plier 15.1/2 ") 
59CG Chain Nose Plier (8") 
86CG Electronic Snips 
103.5 Wire Stripper /Cutter 
K -22 Electrician's Knife 

Sets & Kits 
99-PS-40 Hex Socket Screwdriver Blades 

& Handle 
99 -PS -60 Bristol Mu) hale Spline Screwdriver 

Blades & Handle 
M -60 Mini Driven 
PS.120 Compact Co vertile Nutdr were 
XL -75 Offset Ratchet Screwdrivers 

MODEL TC -100 

Larger. 
r 

cases. a elaborate of the two cases. Contains 41 individual 
tools, 16 Series 99 interchangeable wrewdriver /nutdriver 
blades and handles, and 5 specialized screwdriver /nutdriver 
kits, as listed. Caw 1191/2" x 131/2" x 63/4 ") covered 
with attractive, tough, chestnut- brown, Mather-grain Marelon. 
Removable three -panel, hinged pallet and tray outfitted with 
elastic loop and transparent plastic pocket tool holden. Solid 
brass locks, latches, and hardware. Padded handle. Partitioned 
bottom compartment for other tools. 

600 Combination Screwdriver, Nutdriver Tool 
Screwdrivers 
Slotted Screws: 

Phillip Saremo',: 

Hex Socket: 
Nutdrivers 

R -144 R -3323 
R.146 R.5325 
R.181 5 -388 
R4184 8 -3181 
63164 9 -5161 
R -3166 53166 
5X -101 XST -101 
XST -100 XST -102 
P.18 & 19 1.028 6.0351 
953, 8, 10, 11, 12, 14. 16. 
18 Hollow Shaft 
8M 8 10M Magnetic 

CHRISTMAS SPECIAL 

$289.95 Shipping 
not included. Xcelite List price $495. 

Offers ends Feb. 29, 1980 

THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
800 -223 -0474 

=,a Wes) 45 Street. New York. N.Y.10036 2124667.2224 

' ADVANC _ 
PLECTRON/CS-%- 

keyboard operations that represent the various 
calculator functions. The first mode is the sci- 
entific calculator in which the five top values of 
the stack are continuously displayed. Any val- 
ue in the 20 -level stack can be retrieved on 
command. By contrast, hand -held calculators 
typically display one stack element at a time 
and have a stack that is only four elements 
deep. Changes in stack contents are indicated 
by blinking digits even when the previous val- 
ues and the new values are identical. The sec- 
ond operational mode provides conversions 
between English and Metric, linear, area, vol- 
ume, weight and temperature units. 

The Cheque -Check program helps you bal- 
ance your monthly checkbook statement. The 
system provides a choice of six functions that 
allow you to view or change checkbook entries. 
Each operation is followed by an automatic 
summary display that ends with the amount 
your checkbook balance differs from the ad- 
justed statement balance. 

First, you enter the balances on the bank 
statement and checkbook. Then, as you enter 
checks and deposits, the total outstanding bal- 
ance is displayed. After the summary display 
you can review your entries and attempt to 
correct the error, each correction being fol- 
lowed by another updated summary. Your 
final success is rewarded with a congratulatory 
message. The program itself is much more 
extensive than the level of necessary math 
might suggest. Clear instructions and for - 
mated summary displays contribute to pro- 
gram complexity. 

The third program is Micro -Set I (version 
1.72), an improved version of a program 
reviewed in the March 1979 issue. I am happy 
to report that the problems I encountered the 
first time around have been corrected. Briefly, 
Micro-Set I is a programming aid that includes 
the following capabilities: it can renumber 
lines, delete lines, create and add from special- 
ly formated ASCII program files, and report 
information about your BASIC program. 

I experienced one problem while trying to 
combine two lone nrnerams that had a total 
memory requirement exceeding 8K. I could 
not successfully add all of the second program 
to the first program using the ADD command 
even though the machine I used was equipped 
with 24K of memory. I followed the total pro- 
cedure twice. Each time the second load opera- 
tion terminated at the same place. The cursor 
was lost and the machine would not respond to 
any operation. When power is interrupted, this 
causes the loss of the program. There appears 
to be some inherent program -size limitation 
although there were no such warnings in the 
instructions. Shorter programs did merge cor- 
rectly, and combined program lengths of less 
than 8K minus the memory used by Micro-Set 
I are presumably all right. 

Metric -Calc and Cheque -Check sell for 
$7.95 a copy, and Micro-Set I costs $14.95. 
All are Available from Micro Software Sys- 
tems, P.O. Box 1442, Woodbridge, VA 
22193. ' R -E 

SST Model T -4 Antenna 
Tuner 

THERE 1S LITTLE QUESTION THAT THE ANTENNA 
is as important as any other component in radio 
communications. A properly tuned antenna 
may make the difference between effective 
transmission and marginal performance. 

Many antennas are designed to be self -reso- 
nant to conveniently match coaxial -cable im- 
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But Santa is delighted -He knows g 
that the AMELECT clock is the gift ?1} 

that keeps on giving! 
YS VSIKESZ IMT514MMIA:4K5ZMIE 

grandfather's Cloclt,`Was 
cWeveY `Like This ! 

i 

If you lovecontemporarydesign but want the 
more traditional, here is the clock for you. In 

creating our own version of the ever popular 
Grandfather Clock, weusetheelectroniceyeto 
display each second, minute, and hour, and 
also the simulated pendulum motion. 

The diagonal model which has no simu- 
lated pendulum is available for wall mounting 
or with base as a desk clock. 

Our synthesized sounds composed of tic 
toc, modified Westminster Chimes and 
Bongs are available for any AMELECT clock. 
The chimes and bongs are composed of six 
frequencies, providing realistic bell sounds. 
They are totally within clock cabinet. 

The AMELECT clocks, cabinets may be 
your choice of Cherry, Mahogany, Maple, or 
Walnut hardwoods. 

Special Christmas prices 
until December 15th only 

Assembled Kit Base 

CL7401A Diagonal 
CL7402 Grandpa 
Chimes 

$64.50 
$84.50 
$40.00 

$49.50 
$66.50 
$35.00 

$9.60 

Indiana residents include 4% sales tax. 
Shipping and Handling $3.50 

To order write or call 1- 219- 297 -3320 

Allow 4 to 6 weeks for delivery 

M L T 
I N C O R P O R A T E D 

Postoffice Box 367 

GOODLAND, INDIANA 47948 

CIRCLE 104 ON FREE INFORMATION CARD 

pedance. An antenna tuner, or transmatch, is 

effective in providing optimum signal transfer 
between a radio transmitter (or receiver) and 

any antenna system. 
The model T -4 Ultra Tuner from SST Elec- 

tronics provides continuous operation between 
1.8 MHz and 30 MHz. It can withstand 300 
watts of RF power, and a built -in SWR meter 
is sensitive enough for low -power CB applica- 
tions. 

The manufacturer claims that the tuner will 
match any antenna- either coax -fed or ran - 

dom- wire -on any frequency within its tuning 
range. A switch located on the rear apron 
allows you to switch between two antennas. 

High -quality components are used: For ex- 
ample, the 200 -pF tuning capacitors have 

1000 -volt spacing; SO -239 connectors are used 
for coax input /output attachment; and John- 
son binding posts are used for random -wire 
and ground connections. 

One minor weakness is the location of the 
low- frequency toroidal coil -it dangles by its 
own leads within the larger air -wound induc- 
tor. This could result in metal fatigue and sub- 
sequent coil failure as a result of continuous 
bouncing and vibrations of a mobile installa- 
tion. Additionally, if the toroidal coil shifts 
position it could cause some detuning of the 
air -wound inductor. The toroidal coil could be 

secured with a dab of silicone rubber cement if 
it presented a problem. In a fixed operating 
location the unit performs very satisfactorily. 

The accompanying instructions are very su- 

perficial; they are adequate however for ac- 
quainting you with the basic tuning procedure. 
The schematic is only a partial diagram, and 

component values are not given. None of these 
criticisms affects the operational performance 
of the model T -4 Ultra Tuner. The instrument 
is well constructed, carefully wired and easily 
met the claimed performance specifications in 
our on -air tests. The Ultra Tuner sells for 
$69.95 and is available from SST Electronics, 
P.O. Box 1, Lawndale, CA 90260. R -E 

"What do you have in the way of a TV 
that uses an indoor antenna ?" 

Time Saving /Money Saving 

Precision Tools 

Coax Cable Stripper 
This little tool can make the big 
difference in signal reception! 
Prepares cable for connector per- 
fectly without nicks or scratches 
and in seconds! 

MODEL CABLE CONNECTOR 

UT -5800 trims RG -58/U for PL -259 

UT -5900 trims RG -59/U for "F" 
UT -5901 trims RG -591U for PL -259 or 

TV wall plate 

UT -6000 trims RG -6 /U for "F" 
UT -8000 trims RG -8 /U for PL -259 

Hex Crimp Tool 
For the installer using the long 
crimp rings for better connector re- 
tention and improved shielding - 
the extremely rugged CR -596 Hex 
Crimp Tool is the ideal answer. 
The CR -596 is designed for crimp- 
ing the "F" connector for both the 
RG -59/U and RG -6 /U. 

RIPLEY COMPANY, INC. 
UTILITY TOOL DIVISION 
CROMWELL, CT 06416 (203) 635 -2200 

C 01 AY CDCC IurnomRATinu cean 
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Sabtronics new counter 
gives you 600 MHz capability 
for only $89.9s 

CATE TIME 

MI" 
O.Is tt tQs 

FREQUENCY IN MEGAHERTZ 

sabtronics O MOOR 8610A FREQUENCY COUNTER 

This highly accurate frequency 
counter can be yours at the unbe- 
lievably low price of $89.95. The 
Sabtronics 8610A is your best buy 
today in a lab- quality instrument. 
We spent our efforts where they 
count: applying Sabtronics' ad- 
vanced digital technology in the 
design and engineering of a superior 
frequency counter - in simple kit 
form. 
You count your savings: 
You spend a little time (and a lot less 

BRIEF SPECIFICATIONS 
Frequency Range: 10 Hz to 600 

MHz guaranteed (5 Hz to 750 MHz ty- 
pical). Sensitivity:. 10 mV RMS, 
10 Hz to 100 MHz, prescaler mode; 
50 mV RMS, 100 MHz to 450 MHz; 70 
mV RMS, 450 MHz to 600 MHz Im- 
pedance: 1 M9, 10 MHz & 100 MHz 
range; 5052, 600 MHz Temperature 
Stability: 0.1 ppm / °C Gate Time: 
Switch -selectable, 0.1 sec., 1 sec., 
10 sec. Ageing Rate: ±5 ppm /yr 
Accuracy: 1 ppm + 1 digit. Input 

Protection: 150 V RMS, 5 Hz to 10 
kHz; 90 V RMS, 10 kHz to 2 MHz; 30 
V RMS, 2 MHz to 100 MHz; 10 .V 

RMS, 100 MHz to 750 MHz. Power 
Requirement: Battery- operated, 4.5 
to 6.5 VDC @ 300 mA. External 
power supply, 7.5 to 9 VDC @ 300 
mA Size: 8 "W x 6.5 "D x 3 "H (203 x 
165 x 76 mm) Weight: Without bat- 
teries, 1.2 lbs. (0.54 kg). 

money!) for a compact bench -por- 
table counter that measures up to 
600MHz (typically even higher). 
Measures up on every count: 
It has what you want. Guaranteed 
from 10Hz to 600MHz in three 
ranges (typically 5Hz to 750MHz). 
Sensitivity that holds well over the 
entire range. Selectable gate time for 
optimum resolution: 0.1, 1, or 10 
seconds. With a stability of 0.1 
ppm / °C. And the guaranteed fre- 
quency range has a measurement ac- 
curacy of 1 ppm + 1 digit 
-0.0001%. 
Highly accurate time base and excel- 
lent ageing rate. 8 -digit LED display 
with automatic decimal point place- 
ment, leading zero suppression and 
overflow indicator. t 

Start counting the day you receive 
it: You can assemble your 8610A in 
an evening with our easy -to- follow, 
step -by -step instruction manual. 

Count on satisfaction: Keep our kit 
for 10 days' free trial examination. 
If you're not completely satisfied 
for any reason whatsoever, simply 
return it unassembled for a prompt 
and courteous refund of your pur- 
chase price. 

Making Performance Affordable 

Sabtronics 
INTERNATIONAL INC 

13426 Floyd Circle M /S 35 Dallas, Texas 75243 
Telephone 214/783 -0994 

To: Sabtronics International, Inc. 13426 Floyd Cr.,M /S 35, Dallas, TX 75243 USA 
Please send me Model 8610A 
Frequency Counter Kits @ $89.95 ea. 

Shipping & handling, per kit, $6.00* 

Texas residents add 5° /u sales tax 

Total enclosed 

I enclose check money order. (For faster delivery, send cashier's check or money 
order. Please allow time for personal checks to clear bank.) 
Charge: n Visa n Master Charge. 
Account No. Exp. Date 
Name - 

Address 
City ____ -____ __ State Zip 
-Us only. Canada: $7.50. Foreign, air mail, $21.00. 

i 
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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 Sabtronics 
brings you top quality DMMs with 
more features and better accuracy 
than other comparable units on the 
market today. And they cost 
surprisingly less! 

We cut the price. 
Not the quality. 
What you get is a precision crafted 
unit that features single -chip LS! 
logic, laser trimmed resistor 
network and a stable band -gap 
reference element for better long 
term accuracy. Basic DCV 
accuracy is 0.1 %. The Model 
2035A gives you 32 measurement 
ranges over 6 functions and the 
Model 2037A an additional two 
temperature ranges. 

First in features. 
First in price. 
Both models feature touch -and- 
hold capability with the optional 
probe - its 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 job 
easier. The Model 2037A even has 
a built -in temperature measuring 
circuit with a -50 °C to + 150 °C 
range ( -58 °F to + 302 °F) and is 
supplied complete with the sensor 

BRIEF SPECIFICATIONS: 
DC VOLTS: 100µV - 1000V, 5 ranges 
AC VOLTS: 100µV - 1000V, 5 ranges 
DC CURRENT: 0.1µA - 2A, 5 ranges 
AC CURRENT: 0.1µA - 2A, 5 ranges 
Hi -OHMS: b.1 S2 - 20MS2, 6 ranges 
Lo -OHMS: 0.152 - 2OMS2, 6 ranges 
TEMPERATURE: -50 °C - + 150°C 
( -58 °F - +302 °F), 2 ranges 
(Model 2037A only). 

WEIGHT: 11 oz. (excl. battery) 
OVERLOAD PROTECTION: 1000V DC 
or ACpeak all voltage ranges; 250V DC 
or ACpeak all Ohms ranges; 2A/250V 
fuse all current ranges. 

probe. Of course, auto zero, 
auto polarity and overload 
protection are standard. And 
you get 200 hour operation 
from a single 9V transistor 
battery. A low battery 
indicator warns you of the 
last 20% of battery life. Tht 
large, crisp LCD readouts 
allow easy viewing even 
in bright sunlight. 
Assembling either kit is 
simple with our easy -to- 
follow, step -by -step 
instructions. And the 
built -in calibration 
references allow you to 
calibrate the unit any 
time, any place. 
We've even eliminated 
difficult inter- connect 
wires. All parts mount on 
the PC board. The only wires you 
solder are the two battery -snap leads. 

Biggest value in small 
DMMs 
To sell hand -held DMMs with all 
these features at such low prices, 
we had to sacrifice profits. But we 
never sacrificed quality or 
performance. 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 10 days, and if you are 
not convinced that it is the best 
value for your money, return it in 
its original condition for a prompt 
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and courteous refund of the 
purchase price (less shipping and 
handling). Order yours today! Use 
the convenient order form or call 
us with your Master Charge or 
Visa number. 

Making Performance Affordable 

sabtronics 
INTERNATIONAL INC 

13426 Floyd Circle M iS 35 Dallas Texas 75243 
Telephone 214. 783 -0994 

Mail to: Sabtronics International, Inc., 13426 Floyd Circle, MIS 35, Dallas, Tx 75243. 
Please send me ... 

Model 2035A Hand -held Multimeter kit(s) @ $74.95 each $ 

Model 2035A Hand -held Multimeter assembled @ $99.95 each $ 

Model 2037A Hand -held Multimeter kit(s) © $89.95 each $ 

Model 2037A Hand -held Multimeter assembled ® $119.95 each $ 

#THP -20 Touch -and -hold Probe(s) @ $19.95 $ 

Shipping and Handling @ $5.00 per instrument' $ 

For delivery in Texas, add 5% Sales Tax $ 

I enclose O check O money order _ Master Charge O Visa TOTAL . S 

(Allow 2 -3 weeks clearance time for personal checks). 10% deposit for C.O.D. 

charge my credit card # Expiry Date 

Name 

Street Apt. 

City State Zip 
'Continental U.S. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail. 
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Yesterday you could admire all -band 
digital tuning in a short wave receiver.* 

Today you can afford it. 
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Panasonic 

Tune in the Panasonic Command Series- 
top-of-the-line RF -4900. Everything you want in 
short wave at a surprisingly affordable price. 
Like fluorescent all -band readout with a ive -oigit 
frequency display. It's so 
accurate (within 1 kHz, to 
be exact), you can tune in 
a station even before it's 
broadcasting. And with the 
RF- 4900's eight short wave 
bands, you can choose any 
broadcast between t.6 and 
31 MHz. Thath all short wave 
bands. That's Panasonic. 

And what you see on the 
outside is just a small part of what Panasonic gives 
you inside. There's a double superheterodyne 
system for sharp reception stability and selectivity 
as well as image rejection. An input lamed RF 
amplifier with a 3- ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder -type ceramic filters to reduce xrequen 
interference. And even an antenna trimmer that 
changes the front -end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic's RF -4900 gives yot: all these 
sophisticated controls. Like an all -ge f 

tuning control to prevent "backlash" Separate 
wider narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A 3F0 pitch 

control. RF -gain control for 
improved reception in strong 
signal areas. An ANL switch. 
Even separate bass and treble 
controls. - 

And if all that short wave isn't 
enough. There's more. Like SSB 
(single sideband) amateur radio. 
All 40 CB channels. Ship to shore. 
Even Morse communications. 
AC/DC operation And with. 

Panasonic's 4" full -range speaker, the big sound of 
AM and FM will really sound big. There's also the 
Panasonic RF-2900. it has most of the fea.ures of 
the PF -4900, but it costs a lot less. 

The Command Series from Panasonic. if you had 
shor' wave receivers as good. You wouldn't still be 
read ng. You'd be listening. 

'Short wave reception will vary with antenna, weather ccnditions, 
operator's geographic location and other factors. An ot.tside 
antenra may be required for maximum short wave receoticn. 

Panasonic. 
- " t1y ahead of our time : 
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Turn your ivingro om vision treater; 
Hea'hkit Screen Sta Projection TV kit 
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Sworn to secrecy, I was ushered in the hi -fi listening room at the 
Heath Company plant in Benton Harbor, Michigan early last 
June. And that's when I first saw the new Heath projection 
color TV system. I remember remarking then on the really 
bright picture it produced (even in that brightly lighted room 
with its overhead fluorescent lighting) and the anticipated low 
price of the set. Today I'm free of my promise and in this 
exclusive preview report can reveal to you the details of what I 

consider a rather fantastic color TV projection system. 
First let's take a took at what this set is and what it isn't. It is 

in the new Heath Catalog, neatly numbered as their model 
GR -4000 (all Heath color TVs are given a GR number). It has 
been named the Star Projection TV Kit and carries a price tag 
of $2195 including the wall- mounted screen. An optional stand 
for the viewing screen that makes the screen portable and easy 
to mount will set you back an additional $79.95. It's important 
to note that the $2195 price tag makes it really worthwhile to 
build this kit. I don't believe that you can find a comparable set 
for less than $2600 or $2700. And that makes the 40 hours it is 
likely to take you to build the set worth $400 or $500. 

As the title of this article points out, the Star Projection 
system delivers a picture that measures 6 -feet across the diago- 
nal of the screen. That's the same way that we measure that 
19 -inch, 25 -inch or 26 -inch set you now watch. It means that the 
GR -4000 delivers a picture that is eight times as large as that on 
the screen of a 25 -inch set. For the rest of the specifications of 
the unit, check the table on this page. 

Inside the chassis 
Unlike the GR -2001, this projection set is not a state -of- 

the -art receiver. It does not have digital tuning with random 
access. It does not put the time or channel number on the screen. 
It does have a very solid and very conventional solid -state chassis 
right up through the video amplifiers. There it starts getting 
different, so there is where we will start looking at the circuit. 

In this set there are three separate 3 -stage video amplifiers - 
one for the blue, one for the red and one for the green. All are 
fed directly from the output of the chroma demodulator. The 
three stages consist of a matrix amplifier, a driver and an output. 
All are solid -state stages as is the entire set with the exception of 
the picture tubes. 

The video signals are applied to the cathodes of the three 
separate projection tubes. The face of each CRT is coated with a 
different color phosphor -like the video amplifiers one is blue, 
one is red and one is green. As the electron beam strikes the 
phosphor, the phosphor lights up, emitting that color from its 
surface. 

The intensity of each electron gun is controlled by chroma 
information fed to its cathode. By projecting these colors from 
the three tubes, through a lens system onto a screen and careful- 

BAD 

ly overlapping the three pictures and by varying the intensity of 
the colors being projected, different colors, including white, can 
be produced on the screen. 

Vertical and horizontal deflection of the electron beam in 
each projection CRT is controlled by two sets of deflection coils 
in the yoke mounted on the CRT, just as is done in a black - 
and -white set. As current flows through the horizontal coil the 
electron beam is drawn across the screen. As current flows 
through the vertical coils the beam traces down the screen. 

The picture that is created by the electron beams on the 
phosphors of the projection tubes is projected onto the 6 -foot 
screen through a lens system. The lenses and the CRT's are 
carefully prealigned so that when the projector is positioned the 
proper distance from the screen, the three pictures overlap to 
produce a giant, but otherwise conventional color TV picture. 

Setting up the screen 
While we're talking about the screen let's break away from 

the circuitry for just a moment and talk about screen location. 
When you select a place for your screen, you must first consider 
the dimensions of your room, room lighting and traffic and 
where people will sit when viewing the set. For good TV view- 
ing, people should be seated further from the screen than the 
distance between the screen and the projector. Since the projec- 
tor must be positioned 7 -feet from the screen for proper focus, 
viewers should be seated at least 9 -feet from the screen. 

The screen itself has a textured reflecting surface that acts 
like a mirror. It will reflect any light striking its surface. Any 
light source (such as a window or a door) that permits light to 
shine on the screen will also be reflected, and will detract from 
the picture brightness, contrast and viewability. Because of this 
problem it is important that the user position the screen so that 
it is in front of (on the same wall as) the light sources, rather 

GR -4000 SPECIFICATIONS 

Antenna Input Impedance: 75 ohms, with internal UHF/ 
VHF splitter. Tuning Range: UHF channels 14 through 83, 
VHF channels 2 through 13. AFT Pull -In Range: 0.7 to 1.8 
MHz. Audio Output: 5W at speaker and external 8 -ohm 
speaker jack. Total Harmonic Distortion: Less than 0.5 %. 
30-dB Sound Quieting: Greater than 100 dB at 1V. Video IF 
Bandwidth: 4.08 MHz at 6 -dB down. Peak Picture Sensitiv- 
ity: Greater than 100 dB. Video Cassette Recorder: IV corn - 
posite video in /out at 75 ohms, 0.75 VRMS audio in /out at 
600 ohms. Projector Lenses: 127 -mm focal length, f1.0/1. 
Projector Distance From Screen: Approximately 98 inches. 
Screen dimensions: 45" high x 60" wide. Projector Dimen- 
sions: 28" high, 16'/4" wide, 32" deep. Power Require- 
ments: 120 VAC, 60 Hz, 150 watts. 

FIG. 1- LOCATE THE SCREEN WHERE LIGHT from doors and windows cannot reflect off its surface. 
Good and bad screen locations are illustrated above. 
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than across the room from them. Figure 1 illustrates both good 
and bad screen positions and shows how light can be reflected 
back from the screen. 

You've also got to be careful when setting up the screen to 
allow for traffic patterns (people traffic) through the viewing 
room. You certainly won't want other members of the family 
walking between the projector and the screen. Nor will you want 
them bumping into the screen. While the screen is not fragile - 
it can be handled with bare hands; it can be washed -it is not 
indestructable. If you should knock it down it could crack, so be 
careful. Also be careful when you hook up antenna, power, 
external speaker or VCR connections. 

The projector sits in the middle of the floor. Remember it 
must be 7 -feet from the 
screen. So you will have 
to be careful to run cables 
under carpets, around be- 
hind furniture or through 
protective trip -free con- 
duit. 

The audio system 
The Star Projection 

TV has three separate au- 
dio outputs. First there is 

the connection to the in- 
ternal speaker. This is a 6 

x 9 -inch oval speaker that 
can handle the full 5 -watt 
output of the audio am- 
plifier. And if you refer 
back the specifications 
box once more you'll note 
that third harmonic dis- 
tortion is less than 0.5 %. 
That means really good 
sound from the built in 
audio system. Second 
there is á jack for direct 
connection to an external 
speaker. It too has the 
low distortion 5 -watt au- 
dio signal available and 
offers an 8 -ohm imped- 
ance. Third is the audio 
output intended for use 
with a video tape record- 
er (you can also use this 
output to connect to your 
hi -fi system's auxilliary 
input). It delivers 0.75 
VRMS at 600 ohms. 

Features and 
construction 

Plan on spending 40 hours to build this set. Some readers will 
lind they can do it faster and some will need even more time, but 
at whatever pace you work take the time to doublecheck your- 
self. I've built more than one kit so hurriedly that when I was 
finished, I'd find that I'd have to spend the time I saved in 
assembly on troubleshooting. 

When looking over the assembled unit (I have not built one of 
these so I cannot give you a personal report on assembly) I 

quickly noticed the relatively open chassis. In addition the plug - 
in ICs and circuit boards make any needed troubleshooting that 
much simpler. The chassis swings back to improve accessability. 
All convergence control are located on the upper chassis where 
they are easy to reach. Separate focus controls for each of the 
three projection tubes helps keep pictures sharp. To help speed 
construction, the picture tube -lens assembly, high -voltage pow- 
er supply and UHF and VHF tuners are all factory assembled 
and adjusted. A built -in crosshatch generator makes it possible 

to reset convergence without external instrumentation. And as 
in other color TV's in the Heath kit GR series, there's a test 
meter included for making circuit checks before the projector is 

plugged in and turned on. It can also be used for servicing at a 
later date should repairs become necessary. 

The electronics 
Included in the circuitry is AFT (automatic fine tuning) and 

an exclusive Heath LC filter to maintain IF alignment and 
reduce drift, keeping the picture in tune when you switch chan- 
nels. Heath says the IF amplifier never needs re- alignment. 
Special black -level clamps maintain constant blacks and greys 
for more accurate brightness levels. 

INSIDE THE PROJECTION TV CABINET you can 
very different from any other high -quality TV rec 

Bridge -type power 
supplies are used for 
maximum voltage regula- 
tion. A ferro- resonant 
power transformer keeps 
supply voltages constant 
even when line ' voltages 
drop too low or climb too 
high. Proper voltage reg- 
ulation guarantees con- 
stant brightness and pic- 
ture size, even during a 
brownout. 

The antenna splitter is 
built -in. This means only 
one antenna connection is 
required. And only one 
antenna cable to run 
across your livingroom. 
The true 75 -ohm antenna 
hookup combined with 
shielded tuners helps 
when you're hooked up to 
a cable system by mini- 
mizing stray pickup of 
off- the -air signals. 

Reception problems 
All TV receivers are 

subject to the same re- 
ception problems - 
ghosts, focus, noise, etc. 
Unfortunately, as the pic- 
ture gets larger these 
problems become more 
noticeable. That little 
spot of ignition noise on a 
19 -inch screen is now a 
foot long. So it is vital 
that you provide the best 

get a good look at the chassis. It really isn't signal possible to your 
eiver. projection set. Don't 
skimp. You've spent $2195 and a lot of your time so make sure 
you have the very best antenna for your aréa. Use the best coax 
or foam -filled twin lead. If you need a preamplifier, get a good 
one. You won't be sorry if you do, you will be sorry if you 
don't. R -E 
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4 -Bit Bipolar 
Microprocessor 

The IDM29O1A bipolar microproces- 
sor from National Semiconductor is a O- 

bit slice designed for high -speed applica- 
tions in high -performance central pro- 
cessing units and programmable control- 
lers. Figure 1 is the block diagram of the 
IDM29OIA. It includes a high -speed 
ALU (Arithmetic Logic Unit), a microin- 
struction decoder, a 16 -word by 4 -bit 2- 
port RAM, and the necessary shifting, 
decoding and multiplexing circuits. The 
microprocessor has tristate outputs and 
four status flags. The 16 -word memory 
has two 4 -bit outputs that are indepen- 

RAMA }+- 

dently addressed by two separate address 
fields. In other words, two memory loca- 
tions can be read simultaneously; for 
example, to be used as inputs to the ALU. 
Writing is done through a single addi- 
tional input port, each bit of which is fed 
through a 3 -input multiplexer. 

The ALU performs binary addition 
and subtraction, as well as OR, AND, 
exclusive OR and exclusive NOR logic 
operations. An inhibit on either of the 
ALU inputs is equivalent to a zero 
operand. A left or right shift can be 
performed with an arithmetic operation 
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in the same machine cycle. 
Processors can be cascoded for longer 

word lengths in 4 -bit multiples. Carry - 
generate (G) and carry -propagate (P) 
outputs are used for carry- look -ahead for 
high -speed operation when units are cas - 
coded. The IDM29OIA uses low -power 
Schottky technology, and operates with 
clock frequencies of up to 20 MHz and 
read -modify -write cycle times of 60 ns. 

Data sheets are available from National 
Semiconductor Corporation, 2900 Semi- 
conductor Drive, Santa Clara, CA 
95051. R -E 
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D 

Automatic 
Telephone 

Dialers FRED BLECHMAN, K6UGT 

Part 2 -We've gone over the basics of automatic dialers, DTMF 
dialing and feature phones. Now we are going to take an ín -depth 

look at the features and characteristics of the units listed last month. 

LAST MONTH WE LOOKED AT DIALERS AND 

feature phones, DTMF dialing and instal- 
lations, and a Comparison Chart summa- 
rized the characteristics and features of 
19 units. This month we will examine 
each of the units in detail, in alphabetical 
order. All units (except the TRS -80 Dial- 
er Program) are supplied with AC wall - 
plug transformers, and have adequate 
instruction manuals for normal use. Most 
units are also usable with PBX (Private 
Business Exchange) and WATS (Wide 
Area Telephone Service). However, if 
your intended use is special in any way, 
write the source listed with specific ques- 
tions. All units carry reasonable guaran- 
tees (at least 90 days; some 1 year). 

Blechman Enterprises, 7217 Bernadine 
Avenue, Canoga Park, CA 91307: The 
TRS -80 Dialer Program is a microcom- 
puter cassette tape containing a program 
written in the BASIC Language for the 
Radio -Shack TRS -80 Level II Micro- 
computer. The tape is supplied with a 
program listing and instructions for en- 
tering up to 500 names and telephone 
numbers in a 16K RAM memory TRS - 
80 (or about 40 numbers with a 4K mem- 
ory). A simple serial telephone interface 
can be built for less than $5 using stan- 
dard components. The program shows all 
names entered in memory in alphabetical 
order on the display screen. You type in 
the desired name on your keyboard and 
the computer puts the name and phone 
number (up to 14 digits) on the screen, 

then actually . pulse -dials the number. 
(The pulsing speed is set by the user in 
the program.) When the party at the oth- 
er end answers, you hit ENTER and the 
screen tells you that you've been charged 
for one minute so far, displays running 
seconds and updates the minutes charged 
every 60 seconds! You can stop the tim- 
ing at any time and either redial the last 
number, or relist all names, or dial any 
number from the keyboard. The timer 
automatically resets to zero. 

If you have a computer other than the 
TRS -80, the documentation (listing and 
instructions alone -no tape) are $5. You 
will probably be able to modify the pro- 
gram to run on your machine if you have 
expanded BASIC. 

Ford Industries, Inc., 5001 S.E. John- 
son Creek Blvd., Portland, OR 97222: 
(Phone toll free (800) 547 -4683 for local 
distributor). These units carry the Code - 
A -Phone brand name. They make seven 
different units, of which two, The Dialer 
II and III, are distributed by JS &A. The 
others are described here. 

The Electronic Dialer I is a very basic 
unit with no display and few special fea- 
tures. It is one of the most compact and 
stylish dialers available, but has a rela- 
tively low capacity of 16 numbers in 
memory (up to 15 digits each). Program- 
ming (with 3 button under a lift -up cov- 
er) is easy. Two silver -oxide watch batter- 
ies (supplied) provide power -failure back- 
up to the memory. The button layout is 

ELECTRONIC DIALER 1 from Ford Industries. 

very orderly and a large space next to 
each button is provided for writing the 
stored name on easily replaceable ruled 
cards (extras supplied). Ten or 20 pulses - 
per- second (pps) dialing speed is selected 
with a switch. A CANCEL button allows 
you to break the connection if the line is 
busy and a dial -tone reappears automati- 
cally if the phone is not hung up-so you 
can try again. A special HOI -163 dual 
modular adapter is supplied for easy plug - 
in installation, with special instructions to 
telephone installers for the unusual 
cases. 

The Electronic Dialer VI is just like 
the Dialer III (See JS & A listing), but 
has tone dialing as a switch selected 
option, in addition to 10 or 20 pps. 

The Electronic Dialer 32 is a double - 
capacity version of the Electronic Dialer 
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III. It uses a two -position memory switch 
so that each of the 16 buttons can be used 
for two distinct programmed numbers. 
Of course, you must be sure to put this 
1 -16 or 17 -32 selector switch in the cor- 
rect position, or when you push a button 
you may dial the wrong number! The dis- 
play however, verifies the number being 
dialed. The CANCEL button, which is 
physically replaced by the two -position 
selector switch, is not needed; the ON /OFF 
switch does this. 

The Deluxe Electronic Dialer has 32 
separate buttons, each with a large space 
alongside to write names on removable 
cards. A 1/2" high 4 -digit clock reads 
hours and minutes, and a second smaller 

DELUXE ELECTRONIC DIALER is also from 
Ford Industries. 

display reads the phone numbers being 
programmed or dialed. A moving decimal 
point shows the digit being dialed. The 
built -in speaker allows hands -off dialing 
and a volume control is used for confer- 
ence calls -that is, the person on the oth- 
er end of the line is heard through the 
dialer's speaker (although you must speak 
directly into the telephone to your party). 
A 3 -way position switch selects 10 or 20 
pps or tone dialing. 

The Memory -Phone is a push- button 
feature phone with a 16- number memory. 
A one -way speaker allows hands -off dial- 
ing. Non -programmed numbers are 
dialed with the pushbuttons, and you can 
redial the last personally- dialed number 
by pushing the ON button and then the # 
button -all this without lifting the tele- 
phone. Instead of a loud bell, the Memory 
Phone uses a gentle electric tone ringer. 
There is no display -but neither does a 
regular phone have a display! Dialing is 
performed only at l0pps. 

Heath Company, Benton Harbor, MI 
49022: The only dialer we found sold in 

HEATH ELECTRONIC DIRECTORY /DIALER 
model GT -1217 

kit form is the Heath Electronic Directo- 
ry /Dialer. The manual is up to Heath's 
normal high standard, and no errors were 
noted. Assembly time was 21/2 hours 
working slowly and carefully. A small 
portion of the printed circuit board has 2 
relays and an integrated circuit pre - 
assembled and soldered to it to qualify 
the unit for FCC approval. A 9 -volt bat- 
tery is used for memory -power back -up. 

The finished unit is very easy to pro- 
gram and use, with three LED's showing 
READY (phone off the hook), PULSE (dial - 
ing -l0pps only) and STORE (used when 
programming). You can redial without 
hanging up the phone. Just push REDIAL 
and the phone disconnects for 21/2 sec- 
onds, then reconnects and dials. You can 
also hold the last number dialed in memo- 
ry by pressing REDIAL. 

The memory holds only 16 numbers, 
with 8 buttons in two columns staggered 
to allow a single name list between them. 
The name list is a dull- finished plastic 
strip that allows you to write in pencil and 
erase and reuse any number of times -a 
very worthwhile feature not found on any 
of the other units reviewed. Also, the 
name strips are pre -printed so that EMER- 

GENCY, FIRE and POLICE will appear on 
the strip if you desire, or they can be cut 
off. A clear plastic removable window 
protects the written names. The back 
panel has two slots for wall mounting if 
desired. Connection to the phone line is 
through a 12 -foot cable and interface 
block that you wire as part of the kit. 
Although this unit lacks some exotic fea- 
tures, it's very simple to learn to use, and 
wall -mounting can save desk space. 

HI -TEK Corp., Consumer Products 
Division, 12311 Industry, Garden Grove, 
CA 92641: There are SIX Autotouch by 

AUTOTOUCH M60 from Hi -Tek 

Hi -Tek models available or planned by 
Christmas of 1979. Only the M20 low - 
end and M60 high -end are shown in the 
chart to save space. The M20 has a 10/ 
20pps switch and re -dial capability, and 
will allow programming up to 24 digits 
using adjacent storage locations. The 
M40 ($199.95) is the same with 40 stor- 
age locations, and the M60 ($249.95) is 
the same with 60 locations. The M42 
($229.95) is the same as the M40 but 
with a speaker added for hands -free dial- 

ing, and a HOLD button. The M62 
($279.95) is the same as the M42, but 
with 60 storage locations. The top- of -the- 
line M63 adds tone dialing, a 12 -digit 
LED display, clock, elapsed- timer, alarm 
and will redial a busy number automati- 
cally 17 times. Also, each storage location 
will hold 17 digits, and two adjacent loca- 
tions can be used for a total of 34 digits! 
Easy programming is a feature of all the 
autotouch units. 

Integrated Circuits Packaging, Inc., 
750 North Mary Ave., Sunnyvale, CA 
94086, Attn: Cliff Denchfield, Marketing 
Director: The Superphone 7700 is a full - 
feature telephone, calculator, clock, 
alarm, calendar, call timer and 20 number 
dialer, with last number redial and manu- 
al dial capability. Dialing speed is l0pps 
only. The 8 -digit calculator can be used 
anytime except when dialing (even during 
a call). When the 4 -digit clock is dis- 
played, A or P (for AM or PM) is also 
displayed, as well as the day -of- the -week 
and date -of- the -month, and a decimal 

SUPERPHONE 7700 from Integrated Circuits 
Packaging, Inc. 

point blinks each second. The month is 
not displayed, but is held in memory so 
that the proper number of days per 
month is correct (except on leap year!) 
The keyboard is like a Touch -Tone 
phone, but with 8 additional keys for dial- 
er, clock, calendar, timer and alarm func- 
tions. The keys are clearly marked, and 
the white non- standard keys are protected 
with plastic covers. 

It takes a while to get familiar with all 
the various features the Superphone 7700 
offers. The elapsed timer, which reads 
minutes and seconds and has a 1- second 
blinking decimal, can be activated at any 
time (except when dialing). It stops auto- 
matically when the phone is hung up and 
"freezes" (including the blinking deci- 
mal) until you press a button, so you can 
jot down the time anytime after the call is 
completed. It can also be used without 
the phone off the hook, and stopped man- 
ually. The single alarm buzzes for 2 sec- 
onds, and can be set for any hour and 
minute setting, AM or PM. 

If you get a busy signal when calling, 
press REDIAL and even without hanging 
up, a dial -tone reappears and the last 
number redials. The Superphone 7700 
connects to the phone line just like any 
regular telephone, except the wall -plug 
transformer normally is also plugged in. 
Unlike the other feature phones tested, 
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the internal rechargeable batteries not 
only hold programmed numbers in mem- 
ory, but also allow the Superphone 7700 
to dial -up to two hours -if there is a 

power failure! Five different colors are 

available: white, antique white, beige, 
brown and black. There are two models. 
The American model (7710) and the 
European model (7720) that comes with 
a 220V adapter and displays time in the 
24 -hour mode. (Contact Cliff Dench- 
field, Marketing Director for European 
model prices.) 

JS & A National Sales Group, One JS 

& A Plaza, Northbrook, IL 60062: The 
Code -A -Phone Electronic Dialers I1 and 

III are made by Ford Industries and dis- 
tributed by JS & A (among others). They 
are step -up versions of the Ford Electron- 
ic Dialer I, previously described. The 
Dialer 11 ($149.95, not shown in the 
chart) has the added convenience of a 

built -in speaker to allow hands -free dial- 
ing. The Dialer III has the speaker plus a 

display that shows the number being pro- 
grammed or dialed, with a decimal point 
that follows each digit as it is dialed. Oth- 
erwise, these units are virtually identical 
to the Dialer 1 in appearance and func- 
tion. 

The Busy- Buster is a feature phone 
with several special capabilities but one 

primary purpose -to bust through the 
busy -number barrier! You dial a number 
in the normal way, with regular pushbut- 
tons (although the Busy- Buster actually 
dials with either 10 or 2Opps, switch 
selected). If the line you're calling is 

busy, hang up and press a black button on 

the Busy Buster. A green light goes on. 
Forty seconds later the red LED pulses as 

Busy Buster redials the number! If it gets 
a busy signal again, it automatically dials 
again after another 40 second wait. It 
keeps doing this for up to 30 minutes! If 
your call goes through, you hear a loud, 
piercing tone from a piezo element. If you 
get an incoming call during the 40- second 

redial pause or you wish to make an out- 
going call, the Busy Buster patiently 
waits for you to hang up, and then goes 

back into the automatic redialing mode! 
Also, by picking up the receiver and 
pressing the "e" button, the Busy Buster 
re -dials the last manually -dialed number, 
without forgetting the busy number. The 
automatic redial mode is cancelled by 
simply pressing the " #" button. You can 

dial up to 12 digits, including pauses pro- 
grammed by the "#" button. 

The Busy Buster is built into a modi- 
fied ITT telephone case, but with a sur- 
prising amount of circuitry and versatility 
not found in a regular phone. The normal 
adjustable -loudness bell is retained. The 
Busy- Buster connects to the phone line 
with a modular plug, like a regular tele- 
phone, but with the addition of a wall - 
plug AC power pack. No batteries are 

needed. 
Leisurecraft Products, Ltd., 28 S. Ter- 

minal Dr., Plainview, NY 11803: The 

WEBCOR DIAL -A -TRON model 747 from L.el- 
surecraft Products. 

Webcor Dial -A -Tron model 747 is the 
only truly -portable dialer in this survey. 
Six "C" cells (included) provide adequate 
power for phone dialing as well as memo- 
ry, although the AC adapter is recom- 
mended for normal use and required for 
pulse dialing. The Dia! -A -Tron has 

switch selected pulse (10 or 2Opps) or 
tone dialing. It can even be acoustically 
coupled to a telephone that has a tone - 
dialing exchange. By simply placing the 
phone mouthpiece over the Dial -A -Tron 
speaker, and putting the Dia! -A -Tron in 
tone -mode dialing, the speaker tones 
"dial" any of the programmed numbers! 
This means the Dial -A -Tron does not 
have to be plugged into either the phone 
line or the AC line for programmed tone 
dialing. Manual dialing is not provided. 

Thirty -two 10 -digit numbers can be 

held in memory and displayed during 
programming or dialing. Another unique 
feature is a HOLD button, with flashing 
LED, even if your phone doesn't have 

one. A volume control allows group lis- 
tening, and a hidden directory tray slides 
out from the front of the unit for refer- 
ence. Special buttons hold long distance 
and access codes in memory. 

Panasonic Consumer Affairs, One Pan- 

asonic Way, Secaucus, NJ 07094: The 
Easa -Phone KX -T1210 has the lowest 

PANASONIC EASA -PHONE model KX -71220 

height of any of the units in this survey, 
and is first class in appearance and opera- 
tion. The top and sides of the cabinet are 
simulated wood. The AC adapter plugs 
into a socket in the rear of the unit, and 

two back -up pencell batteries fit in a com- 
partment at the bottom. Thirty -two indi- 
vidual clearly labeled keys are used, with 
plenty of write -in space for programmed 
names alongside the keys on long slide - 
out cards. Ten of the call keys are also 
used for programming. Underneath a 

flip -top panel are some additional pro- 
gramming buttons. A flip -top wire frame 
raises the rear of the unit for better visi- 
bility, if desired, and a special bracket and 
screws are provided for optional wall - 
mounting. 

Up to 30 digits can be stored in adjoin- 
ing memory locations. Hands -off dialing 
is set at l0pps, and a speaker is built -in. 
The programming keys even beep for 
entry verification. Programming and op- 

eration are simple. If the called party 
doesn't answer, the unit turns off auto- 
matically after the phone rings for ap- 

proximately I minute. If the unit gets a 

busy signal, it automatically turns off 
after about seven seconds. However, sup- 
pose you wish to redial the last automati- 
cally dialed number; simply press the 
REDIAL button. If the line is busy or no 

one answers, the unit stops calling. But 
after about 30 seconds it will call auto- 
matically again and repeat this sequence 
16 times before giving up! You can be 

nearby listening to the speaker, but don't 
have to lift the phone unless the connec- 
tion is made. 

The KX -T1220 is almost identical, but 
has several step -up features. A 12 -digit 
green fluorescent '/. inch high display 
shows digits when programming or dial- 
ing. Pulse dialing can be selected at 10 or 
2Opps, and a volume control is provided 
for the speaker. 

Radio Shack, Forth Worth, TX 76102: 
The Automatic Telephone Memory 
Dialer DuoFONE -32 is available at all 

sss. ... 

DUOFONE -32 from Radeo -Shack 

Radio Shack stores, or mail order. Al- 
though it is one of the least expensive 
dialers in this survey, it has more useful 
features than many of the others. It holds 
32 programmed numbers in memory, us- 

ing 16 buttons and an A -B selector 
switch. The slanted LED display not only 
shows each number as it's being pro- 
grammed, but when you memory dial the 
entire number is displayed (up to 7 digits 
and a hyphen at a time) and each digit 
blinks as it is being dialed. The display 
normally shows hours and minutes with a 

1- second blinking hyphen, but press the 
timer button and you have a minute /sec- 
ond elapsed timer that stops and holds 
when the timer button is pressed again. 
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You can then either clear the timer, or 
accumulate total time for several calls. 

Programming is very straightforward 
using some additional buttons under a 
lift -up cover. There are REDIAL and CAN- 
CEL buttons to make operation simple. 
Unfortunately, the cover has no lifting 
tabs and is difficult to grasp. Also, the 
A -B programming switch is marked in a 
confusing manner that seems backwards. 
When the cover is lifted, the name cards, 
on which you can write 16 names, are 
easily replaced, and extra cards are sup- 
plied. Thoughtfully, Radio Shack also 
provides red self -adhesive stickers labeled 
DOCTOR, HOSPITAL, POLICE, FIRE and AM- 
BULANCE to stick on the name cards if 
desired. 

Installation is extremely simple. Plug 
in the AC adaptor, plug your phone into 
the dialer and insert the dialer modular 
plug into your phone jack. The AC 
adaptor cord and modular plug from the 
dialer are each over 6 feet long. Three 
pencell batteries are used for backup 
memory power. A 10- or 20 -pps dialing 
speed switch is on the back. The pulsing 
relay is easily heard when in operation; a 
reassuring sound. Also, if the phone is left 
on the hook when a programmed button 
is pressed, the unit displays the number 
and pulses, but does not actually dial, so 
you can confirm the stored number. The 
last number dialed can be held in a redial 
memory, and a cancel button stops any 
dialing in progress. 

Royce Electronics Corp., 1746 Levee 
Road, North Kansas City, MS 64116: 
This feature phone holds up to 35 num- 
bers in memory (including specially - 
labelled POLICE & FIRE buttons) and has a 

FREEDOM -DIALER from Royce Electronics 

relatively large wide -angle LED display 
that normally changes every five seconds 
from time (hours, minutes, seconds) to 
month and date. When programming or 
dialing, the numbers appear on the dis- 
play. When the elapsed time is com- 
manded, minutes and running seconds are 
displayed until the phone is hung up or 
the CANCEL button is pressed. The 20 
keys are color coded, with brown for 
memory programming, orange for time 
and date programming, blue for police, 
red for fire and beige for numbers 0 -9. 
The keys are labeled on the front panel 
below each key- rather than on the key 

tops -and this is confusing until you get 
used to it. 

Automatic dialing first requires press- 
ing the A /DIAL button, then the storage 
location number. Hand dialing is sup- 
ported, with a 10 or 20pps switch under- 
neath. Redialing the last number dialed 
(either manually or automatically) is ac- 
complished with a single button. 

When using the elapsed timer, a piezo- 
electric element sounds a reminder at 2- 
minutes and 48 seconds that 3- minutes (a 
minimum billing time on operator -as- 
sisted calls) is coming up. The piezo ele- 
ment also is used in place of the telephone 
bell, with a distinctive, pleasant tone. 

A convenient phone number reminder, 
including operating instructions, is also 
supplied. It fits under the Freedom Dialer 
and pulls out when needed. Rechargeable 
batteries hold numbers in the memory for 
up to 3 hours, but the AC adapter is 
required for dialing. 

Technology Applications Corp., 2660 
Marine Way, Mountain View, CA 
94043: The original Rapidial is an ex- 
tremely versatile dialer in a small hand- 

RAPIDIAL from Technology Applications 

held calculator style case. Color -coded 
snap- action keys program 20 memories 
plus a re -dial memory, or allow hand dial- 
ing. The memory keys are blank, but lots 
of self -adhesive pre -printed and blank 
labels are supplied to identify memory 
contents. Hands -off dialing is supported 
by a small speaker, and the unit automati- 
cally disconnects from the line at the end 
of 30 seconds if you haven't picked up the 
phone. 

The Rapidial is the lowest price tone - 
dialing unit available, with a IOpps 
switchable option for non -tone ex- 
changes. The 8 -digit LED display lets 
you see the numbers being dialed, or held 
in memory at each location. You can 
redial the last number dialed. Special but- 
tons are used for "1", "0 ", PBX or 
WATS acquisition. Because Rapidial 
uses true DTMF Touch -Tone, it can be 
even used effectively for rapid dialing 
with specialized tone systems. 

The Rapidial, despite its many fea- 
tures, has very compact circuitry all on a 
single, small PC board -by far the best 
packaging of the units reviewed. 

The Rapidial manual includes use for 
electronic banking, installation on multi - 
line phones and international calls. Using 
DTMF, where such service is provided, 
Rapidial can be used for scheduling cable 
TV programming, credit verification/ 
authorization, voice -response computer 
access, stock exchange floor paging and 
ordering (via FM transmission) and secu- 
rity alarm dialing. Hams can utilize the 
DTMF mode for repeater access by con- 
necting the Rapidial output to their 
microphone circuit. Similarly, Rapidial 
can be used with mobile telephones. 

The Rapidial II is the lowest -priced 
assembled dialer we found. It uses lOpps 
dialing (no DTMF), and two discrete 
LED indicators replace the digital display 
and speaker. Otherwise, it has the same 
small size, compact circuitry and excel- 
lent features of the Rapidial. 

Wintron Merchandise Corp., 110 West 
40th St., NY 10018: The Otron CD8050 
(other models may be available by the 
time you read this) is the Cadillac of dial- 
ers. In addition to holding 20 phone num- 
bers in memory (2 banks of 10, switch - 
selected) it displays up to 14 digits on a 
relatively large display, has keys that 
"beep" when pressed for audible entry 
verification, functions as a 12 -digit 5- 
function calculator or 6 -digit clock when 
not dialing, has FIVE programmable, 
repeatable AM /PM beeping alarms, and 
automatically disconnects from the line 
after 90 seconds of hands -off dialing. 
Numbers can be dialed manually, with 
single- button redial of last number 
dialed. A volume control sets speaker 
loudness. Five discrete LED indicators 
keep you informed of status (dial, calcu- 
lator, time -setting, upper or lower memo- 
ry bank). Separate key pads are used for 
number entry and memory locations. 
Surprisingly, although a 6 -digit is includ- 
ed, an elapsed time mode is not provid- 
ed. 

COMPUTER DIALER model CD -8050 from Win - 
tron Merchandise. 

Using all these functions takes some 
training, but the detailed manual guides 
you through the procedure with lots of 
illustrations. 

Incidentally, one switch is shown, but 
not described in the manual. The DIALER - 
TEL switch on the back of the unit must 
be placed in the DIALER position for key- 
board dialing -but this disables your reg- 

continued on page 98 
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L ^1 

Percussion 
Synthesiz 

INSIDE VIEW OF THE SNARE accessory. 

Accessories 
The PerSyn Percussion Synthesizer described earlier is a 

versatile instrument that generates the sounds of many com- 
mon instruments. Round -out the range of percussive effects 
with these two easy -to -build accessories. 

JAMES BARBARELLO 

THE PERSYN PERCUSSION SYNTHESIZER SYSTEM DESCRIBED IN 

the September and October 1979 issues is a versatile instrument 
capable of synthesizing most any simple drum sound, gong, 
chime and other metallic sounds plus special effects. To compli- 
ment this low -cost, versatile system, two additional accessories 
are described here that will greatly increase the system's capa- 
bilities. 

The two conventional percussion sounds that could not be 
generated by PerSyn are the snare drum and cymbal. Both these 
sounds can be synthesized with a triggerable envelope -shaped 
white -noise source and, in the case of the snare drum, a coinci- 
dent drumstick strike pulse. The Snare accessory described here 
produces both these effects. It can also be triggered with a pulse 
generator to create such effects as a steam engine and biplane. 

The other accessory described here is a 3- channel, 8 -bit trig- 
ger- pattern generator. This device produces three distinct 8 -bit 
repeating trigger sequences. Each channel can trigger a PerSyn 
Generator and /or Snare accessory. Each bit in each pattern is 

user selectable on or off. This device will allow your PerSyn to 
double as a complex rhythm unit which will allow you to play 
while the sequencer is operating. Such features as 3/4 or 1/4 time 
selection, a CANCEL footswitch provision and start -of- pattern 
visual indication are included. 

Both accessories use standard components and construction 
techniques and can be powered from the PerSyn TAP jack. 

The snare accessory 
Circuit operation: Referring to the schematic diagram in Fig. 

1, we see that the emitter -base junction of transistor Q1 is 

reverse biased to produce an approximate white noise signal that 
is AC- coupled through C 1 to the input of amplifier ICI -a. The 
output of ICI -a in turn drives transconductance amplifier IC2. 
The output signal amplitude of IC2 is determined by the voltage 
applied to pin 5. 

A positive -going trigger pulse applied to J 1 (or J2) is inverted 
by Q2 and AC- coupled through C3 to trigger the 555 timer, 
IC3. When triggered, IC3 produces a 25- millisecond positive - 
going pulse with a base voltage of -9 volts. This pulse quickly 
charges C6 through R16. After reaching its peak value, the 
voltage on C6 begins to exponentially decrease. The time for C6 
to discharge is determined by the values of R13, R l 6 and the 
setting of DECAY control R14. During this discharging period, 
diode D 1 is reverse - biased as the output of IC3 returns low. This 
prevents IC3 from rapidly discharging C6 when IC3 returns to 
the low state. The output of IC3 is also differentiated by C2 and 
coupled to amplifier IC 1 -a. The values of C2 and R8 result in a 

sharp "crack" (characteristic of a drumstick strike sound). 
The voltage envelope developed across C6 and R16 is fed 

through R15 and is the envelope control voltage for IC2. The 
output of IC2 is buffered by IC1 -b. The negative portion of the 
signal is clipped by D2, producing a more realistic snare or 
cymbal effect. A portion of this signal is tapped off LEVEL con- 
trol R7 and provided to output jack J3. Power ( ±9 volts) is 

provided through the "ring" ( -9V) and "tip" ( +9V) of PWR, 

jacks J4 or J5. 
Construction: A PC board is recommended for assembling 

this device. The foil layout is shown in Fig. 2 and component 
placement in Fig. 3. If the CA3080 device is obtained in the 
8 -pin can (TO -5), the leads should be pre- formed to a DIP 
configuration before installing on the PC Board. All controls 
and jacks should be mounted in a suitable enclosure. Final wir- 
ing of the jacks, controls and PC Board can be performed using 
Fig. 4 as a guide. If a metal enclosure is used, the bodies of J4 
and J5 (which are at -9 volts) should be isolated from the other 
jack bodies (which are at ground potential). 
Use: If the Snare accessory is to be used for Cymbal or special 
effects, remove C2 or R8 to eliminate the Strike sound. Connect 
either POWER jack (J4 or J5) to the TAP jack on PerSyn (or to 
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FIG. 1 -SNARE DRUM SIMULATOR accessory. Most of the circuitry is 
devoted to processing the "white noise" generated by transistor 01. 

V- 

2 

3 

NC 
4 

555 

IC3 

01 1N4148 
OR 

1N914 

FIG. 2 -FOIL PATTERN for the Snare accessory. 

SNARE PARTS LIST 
Resistors '/, watt, 5% or better 
R1 -1 megohm 
R2, R9, R10- 10,000 ohms 
R3, R8, R11-100,000 ohms 
R4 -100 ohms 
R5, R15- 22,000 ohms 
R6 -not used 
R7- 10,000 ohms, '% -watt potentiometer 
R12- 220.000 ohms 
R13, R16 -470 ohms 
R14- 220,000 ohms, 1/4-watt potentiometer 
Cl, C3, C5 -0.1 pF disk ceramic 
C2, C4 -.001 pF disc ceramic 
C6 -10 pF, 10 volts or higher. Radial -lead electrolytic 
D1, D2- 1N4248 or 1N914 
Q1, Q2- 2N5129 (Select Q1 for its noise characteristics) 
IC1 -5558 or LM1458 dual op -amp 
IC2- CA3080S, CA3080E or CA3080 (Form CA3080 leads to DIP 

configuration) 
IC3 -555 timer 
J1 -J5 -phono jack, 'A inch 
Miscellaneous: PC board, enclosure, wire, solder, knobs, etc. 
Note: The following is available from BNB Kits, RD1, Box 241H, 
Tennent Road, Englishtown, NJ 07726: PC board (PSN -PC) 
$15.00. Price includes shipping. No COD's. Please allow up to 6 
weeks for delivery. 

R15 
22K V_ 
VW 

R12 
8 = 220K - -V1ti- 
7 

6 

C-41 C5 _ 
.1T 

TO R14 

V+ 

V- 

LEVEL 
J3 

OUT 

GND ! OUT 
V- (TO D2, R7) TRIG IN 

FIG. 3- COMPONENT LAYOUT for the Snare simulator accessory. 

LEGEND - JACK BODY 

CENTER CONDUCTOR 

FIG. 4 -FINAL WIRING diagram shows interconnections between the PC 
board and components on the instrument's panel. 
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FIG. 5- SEQUENCER CIRCUIT. A variable -frequency oscillator clocks 
counter IC2. The eight NAND gates feed decoded outputs through a 

network of DIP -type switches to produce a complex serial output pulse 
train. 

FIG. 6 -THE SEQUENCER foil pattern. The component side of the board 
serves as the control panel. 

another accessory POWER jack), and the OUTPUT jack to a MIXER 

IN jack on PerSyn. The TRIG jack can be connected to the 
Sequencer or Pulse Generator for Automatic triggering. 

For manual triggering, connect a pushbutton switch between 
the "tips" of a TRIG and POWER jack. Depressing this switch will 

trigger the unit. To synthesize a realistic snare drum, connect a 

J2 

OUT-2 
RB 

10K 

016 

J4 
NCO PDWER 

ri J5 
NCO 

1D 17 

A O B C D 
G 
H p" I- 

OS3 

12018 

13 019 

14 D20 

021 

R9 

100K 

14 

15 

J3 027 
OUT -3 

6 022 

D 23 

D24 

R10 
10K 

FIG. 7 -PARTS LAYOUT for the Sequencer board. Be sure to check the 
polarity of the many diodes that are used. 

TRIG jack on the Snare to a TRIG jack on the PerSyn. Adjust that 
generator for a midsized Tom -Tom effect. Adjust the DECAY 

control on the Snare for a short decay. As you tap the appropri- 
ate strike surface box, adjust the GEN and Snare volumes until a 

true snare effect is produced. This approach produces a true 
representation of a snare drum since it includes the synthesized 
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SEQUENCER PARTS LIST 
Resistors 'A watt, 10% or better 
R1, R3, R6, R7, R9- 100,000 ohms 
R2 -1000 ohms 
R4, R8, R10- 10,000 ohms 
R5 -2.2 megohms, 'i,-watt potentiometer 
C1 -0.1 MF, disc ceramic 
D1- D27- 1N4148 or 1N914 
LED1- general -purpose LED diode, Y inch 
IC1 -4090 CMOS hex inverter 
IC2 -4027 CMOS decade counter 
IC3, IC4 -CMOS quad 2 -input NAND gate 
J1 -J5 -phono jack, '/e inch 
J6 -phono jack, 1/4 inch 
S1 -SPDT or DPDT slide switch 
DS1- DS3 -8- circuit DIP switch 
Miscellaneous: PC board, enclosure, knob, wire, solder, etc. 
Note: The following is available from BNB Kits, RD2, Box 242H, 
Tennent Road, Englishtown, NJ 07726. PC board (PSO -PC) 
$25.00. Price includes shipping. No COD's. Please allow up to 6 

weeks for delivery. 

3 81 

028 J6 

J6 

y."---JACK BODY 

CENTER CONDUCTOR 

NOTE: ALL WIRE CONNECTIONS ON FOIL SIDE OF 

BOARD TACK- SOLL,ERED TO PADS INDICATED 

FIG. 8- JUMPERS AND CONNECTIONS that are made to the foil side of 
the Sequencer board. Leads are tack -soldered to the pads indicated. 

sound of the snare drum wires (snare), the drumstick strike as 
well as the drum itself. 

To use the Snare accessory for steam engine or biplane 
effects, trigger the unit with the Pulse Generator or Sequencer, 
adjusting frequency (or tempo) as required. 

J4 

v+ 

JUMPER 
11 OF 141 

The sequencer accessory 
Circuit operation: Referring to the schematic diagram in Fig. 

5, we see that ICI -a and ICI -b, R5, R7 and CI form a variable - 
frequency oscillator. The oscillator clocks IC2, a decade count- 
er with decoded outputs. The eight NAND gates in IC3 and 
IC4 allow the clock signal, inverted in IC 1 C, to pass when the 
corresponding output from 1C2 is high. The NAND gate 
outputs are combined in the discrete negative -logic OR gates 
(D1-D8 and R3, D9-D16 and R6, D17-D24 and R9). Each OR 
gate input is provided through a switch. If the switch is closed, 
the pulse is transmitted to the OR gate. If the switch is open, no 
signal is provided. By opening or closing appropriate switches, 

TABLE 1 

PROGRAM1 -BASIC ROCK: 
1 =Bass, 2= Snare, 3= Tom-Tom 
NOTE: 0= Switch Off 

1= Switch On 

Sequencer Channel 

Switch 1 2 3 

1 1 0 0 

2 1 0 0 

3 0 1 0 
4 0 0 1 

5 1 0 0 
6 1 0 0 

7 0 1 0 

8 0 0 1 

PROGRAM 2 -BASIC ROCK (Modified) 
1 =Bass, 2-Snare, 3= Tom -Tom 
NOTE: Play at twice 

the Tempo of 
Basic Rock 

Sequencer Channel 

Switch 1 2 3 

1 1 0 0 

2 0 0 0 
3 1 0 0 
4 0 0 0 

5 0 1 0 

6 0 0 0 

7 0 0 0 

8 0 0 1 

PROGRAM 3 -BONGO ROCK: 
1 = Bass, 2-Bongo (High Pitched), 
3 =Bongo (Medium Pitched) 

Sequencer Channel 

Switch 1 2 3 

1 1 1 0 

2 0 1 0 

3 0 1 0 

4 0 1 0 

5 1 0 1 

6 0 1 0 

7 0 1 0 

8 0 1 0 

PROGRAM 4 -DISCO BEAT: 
1-Bass, 2= Cymbal or Snare 

Sequencer Channel 

Switch 1 2 3 

1 1 0 

2 0 1 NOT 
3 0 1 USED 
4 0 1 

5 1 0 
6 0 1 

7 0 1 

8 0 1 

Legend: "1 =Bass" means connect Sequencer output to a 

Generator tuned for a Bass Drum effect. 

continued on page 96 
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BREADBOARD 
Part 2 -Build this breadboarding device that serves as an interface 

between the TRS -80 microcomputer and any circuits that you are 

designing or prototyping. Its design makes it easy to use. 

LAST MONTH WE DISCUSSED THE NEED FOR AN INTERFACE DEVICE 

for the TRS -80 and began a discussion of its operation. Now, 
we'll complete that discussion and present the construction 
details. 

Let's look at an example of how the decoder works. Suppose 
that the address switches at positions 7 -4 were preset to 1011. 
This would set up the device address decoder so that it would be 
able to decode addresses of 10110000 through 10111111, 
although only addresses 1011000 through 10110111 would be 
available at the decoder's outputs. These address outputs corre- 
spond to the decimal addresses 176 through 183. The lowest 
switch setting at S2 must be in the open or in the D position for 
the decoder to operate in the device mode. 

The decoder's address outputs are available at socket S05. 
They are labeled "0," "1," and so on, through "7." The entire 
section is labeled, ADDRESS. Note that there is a bar over all of 
the numbers. This is to remind you that the logic zero is the 
asserted state for decoded addresses. The numbers are sequen- 
tial, and they should help you in determining which output 
should be connected to your interface. 

In most cases, the actual numbers, 0-7, do not correspond to 
the actual address values selected at the decoder. In the example 
just described, the "0" output would be a logic zero when 
address 176 (decimal) was output by the TRS -80 on address 
lines A7 -A0. Thus, the "0" output would correspond to an 
input to the decoder of 0000, while the "7" output would corre- 
spond to an input of 0111. Of course, the decoder must be 
enabled by the comparator before the actual decoding can take 
place. The decoder outputs are shown in Table 3. 

Connections for address bus signals A3 -A0 (unbuffered) 
have been provided at pins 8 -5, respectively of socket SO4. 
These signals may be required when you are interfacing some of 
the advanced programmable IC's, but caution is advised since 
these signals are not buffered on the breadboard. 

Memory addresses may also be decoded on the breadboard, if 
you wish to use the memory- mapped I/O technique, or if you 
wish to experiment with other I/O techniques. Two additional 
digital comparator chips, IC3 and IC4 are provided so that 

JON TITUS, CHRIS TITUS, and DAVID LARSEN 

address bits A15 -A8 may be compared with an eight -bit preset 
HI address. When the address bus is split into bits A15 -A8 and 
A7 -A0, the portions are often called the HI address bus, and the 
Lo address bus, respectively. 

To decode the entire 16 -bit address bus, the mode switch S2 
must be placed in the ON or the M position. In the memory 
mode, the decoder is enabled only when there is a match 
between the eight preset HI address bits, and the eight HI address 
bus signals, and when a similar match takes place between the 
four preset Lo address bits, A7 -A4, and their respective signals 
on the address bus. In this way, the decoder can now decode 
addresses that are within the range of zero to 65,536, but you 
should be careful not to select addresses that are presently used 
in your TRS -80 system. Just as problems developed when I/O 
devices had the same address, similar problems can occur when 
devices and memory locations have the same address. 

If you choose to use the memory - mapped jO scheme, you 
will have to use the RD signal in place of the IN signal, and the 
WR signal in place of the OUT signal. In this case, the PEEK 
and POKE commands are used in place of the INP and OUT 
commands. We see little advantage in using the memory - 
mapped I/O technique instead of the device I/O technique, and 
we will not discuss it further. The memory address decoder 
section of the breadboard still needs some further explanation. 
though. 

TABLE 3- ADDRESS DECODER 
Connections for address Information 

PIN (S05) LABEL SN74154 OUTPUT PIN 

1, 16 0 1 

2, 15 1 2 

3, 14 2 3 

4, 13 3 4 

5, 12 4 5 

6, 11 5 6 

7, 10 6 7 

8, 9 7 8 
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Since the SN74154 decoder will only be enabled when there 
is a match between the preset 12 address bits, A I 5A4, and the 
actual address bits on the address bus, the decoder can be used 
to decode any of the addresses between 00000000 00000000 and 
11111111 11111111. These decoded addresses are indicated 
by a logic zero at the respective output from the decoder. 
Remember that only the first eight addresses in each block of 16 

addresses is available at these outputs. 
Let's see how a 16 -bit address is decoded. We will assume 

that the HI address switches have been preset to 10000001, while 
the four LO address switches have been preset to 1110. In this 
way, addresses 33,248 through 33,256 would generate logic zero 
pulses at outputs "0" through "7," at the ADDRESS socket, S05. 
If you decide to switch back and forth between the two address 
decoding modes, be sure that you change the switch setting of 
the mode control switch so that it matches the mode that you 
wish to use: M for 16 -bit memory address decoding, and D for 
eight -bit device address decoding. 

Two non -inverting bus buffer IC's, ICIO and ICI 1, are used 
to buffer the bus as shown in Fig. 9. This means that the TRS - 
80's eight -bit data bus is available with a fan -out of about 30. 
Thus, it can directly drive up to 30 standard SN7400- series 
logic inputs. The bus buffers isolate the breadboarded interface 
circuits from the TRS -80's main data bus. The eight data bus 
signals are available at the socket S03. The information provid- 
ed in Table 4 shows the various data bus connections. 

The bus buffers are always enabled, and the normal mode of 
operation is for the transfer of information from the TRS -80 to 
the interface breadboard. This means that you could monitor the 
activity of the data bus with a logic probe, logic analyzer, or 
oscilloscope. Output ports are implemented simply by connect- 
ing them to the data bus, and controlling them with the proper 
control signals. Input ports, however, must be implemented so 

that they can turn the bus buffers in the opposite direction to 
drive information into the TRS -80. Actually, there are two 
buffers for each line in the 8216 buffer IC. The EN input at pin 
15 is used to select which buffer is to be used, the output buffer 
or the input buffer, thus directing the flow on the data bus either 
to, or from, the TRS -80. All input operations must activate the 
proper set of buffers, so that the information is properly trans- 
ferred to the TRS -80. Special control circuitry has been includ- 
ed so that this is easily implemented. 

The control circuitry on the breadboard is rather simple, con- 
sisting mainly of buffers to buffer the six useful control signals 
that are output by the TRS- 80-IN, RD, OUT, Wk, RESET 
and INTAK. This is shown in Fig. 10. The interrupt input, 
INT, has also been buffered, to protect the computer. Connec- 
tions to these signals may be made at socket SO2 as noted in 
Table 5. 

You are probably not familiar with the INTAÇ, INT, or 
RESET signals. The RESET signal is a short logic zero pulse 
that may be used to clear circuits, to get them ready for normal 
operation. The pulse is generated when the TRS-80 is turned 
on, and when the RESET pushbutton is depressed. The RESET 

pushbutton is next to the interface connector on the rear of the 
TRS -80's keyboard enclosure. The interrupt signals, INT and 
ININ K will not be described further, being beyond our present 
scope. 

The control circuitry can also generate a signal that will 
switch the 8216 bus buffers into the input mode, so that infor- 
mation may be transmitted to the TRS-80 when an INP corn - 
mand is executed. To handle the input ports properly, the input 
port's device select signal is used to gate information onto the 
data bus, and also to control the mode of the 8216 bus buffers. 
In effect, up to four input port device select pulses may be 
OR'ed together to place the breadboard's bus buffers in their 
input mode. This means that the bus buffers are placed in the 
input mode only when a breadboarded input port has been 
selected. The INP REQ, (input request) signals are required to 
be logic zero pulses, and they may be applied to pins 16, 15, 14 

or 13 on the socket at IC 17. These positions have been labeled 
"W," "X," "Y," and "Z." 
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FIG. 9 -THE DATA BUS BUFFERS. The EN input controls the flow of 
information through the 8216 buffers. 

TABLE 4 -DATA BUS CONNECTIONS 

PIN (IC13) 

1, 16 
2, 15 
3, 14 
4, 13 
5, 12 
6, 11 

7, 10 

8, 9 

DATA BUS SIGNAL 

D7 
D6 
D5 
D4 
D3 
D2 
D1 
DO 

INT 

RD 

PL2 

1 
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INTAKI13 
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WR 
11 

_OUT 111.9 

IÑ 
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SN74365 

INP 
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FIG. 10- SCHEMATIC DIAGRAM of the circuit used for control -circuit 
buffering and for control of the 8216 bus buffers. 

r 

TABLE 5- CONTROL SIGNAL CONNECTIONS 

PIN (S02) 

1 

2 

3 

4 

5 

6 
7 

8 

CONTROL SIGNAL DIRECTION 

INT To TRS -80 
Not Used - 

INTAK From TRS -80 
RD From TRS -80 
OUT From TRS -80 
WR From TRS -80 
RESET From TRS -80 
IÑ From TRS -80 
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Resistors '/. watt, 5% 
R1. R8 -1000 ohms 
R2, R3 -220 ohms 
R4, R5-47,000 ohms 
R6 -3900 ohms 
R7 -2200 ohms 
C1 -2200 µF, 16 volts, electrolytic, axial 

leads 
C2, C4, C5 -0.1 MF, 50 volts, disc 

ceramic 
C3, C6 -1 pF, 35 volts, tantalum 

electrolytic 
C7, C8 -3.3 NF, 50 volts, electrolytic, axial 

leads 
Semiconductors 
IC1, 1C7 -16 -pin resistor network (eight 

1K resistors) 
IC2, IC6 -Not used 
IC3- 105-- SN74LS85 quad comparator 

(do not substitute SN74L85) 
IC8- SN74LS20 dual 4 -input NAND gate 
IC9- SN74365 or DM8095 three -state 

buffer 
IC10, IC11 -8216 non -inverting bus buffer 

(Intel or equal) 
IC12- SN74154 4 -line to 16 -line decoder 
IC13- SN7404 hex inverter 
IC14- SN74123 or SN74LS123 -dual 

retriggerable one -shot 

PARTS LIST 

IC15- LM319N dual comparator (14 -pin 
package) 

IC16- LM309K, voltage regulator, 5 volts, 
1 amp. 

D1- D4- 1N4001 or equal, 50 PIV, 1 -amp, 
diode 

D5, D6- 1N4148 or 1N4154 small -signal 
diode 

LED1- yellow LED 
LED2 -red LED 
LED3 -gfeen LED 
S01, S02, S03, S05- High -quality 16 -pin 

DIP socket (Augat 516- AG -10D or 
equal) 

SO4 -- high -quality 8 -pin DIP socket (Augat 
508- AG -10D or equal) 

PL1- -Molex right -angle 6 -pin connector 
(PN 09 -75 -1061) optional. 
Requires 1 mating female housing (PN 

09 -50 -7061) and 6 connector pins (PN 

08 -50 -0106 or 08 -50 -0108) 
PL2 -40 -pin right -angle jumper header, 

AP Products 923875R or equal 
T1- transformer, 12.6 volts, 1 amp 
Miscellaneous 
Solderless breadboard socket. E &L 

Instruments model SK -10, AP Products 
model Superstrip II, Continental 
Specialties model EXP -300 or equal. 

Cable assembly, 40 -pin header on one 
end and 40 -pin card -edge connector on 

the other -facing the same direction. 
The following parts are available from E 

& L Instruments, Inc., 61 First St., Derby, 
CT 06418. 

Order No. 355- 6125 -Complete kit in- 
cluding PC board, case and all parts. 
Does not include interconnect cable. 
Specify 117V or 230V version. $139.00. 

Order No. 355- 6175- Interconnect ca- 
ble assembly (connects breadboard to 
TRS -80 computer). $25.00. 

Order No. 355 -6100 -Assembled 117 - 

volt version. $185.00. 
Order No. 355- 6150- Assembled 230 - 

volt version. $185.00. 
Connecticut residents add state and 

local taxes as applicable. 
A pre -drilled and etched PC board is 

available from Techniques, Inc., 235 Jack- 
son St., Englewood, NJ 07631, for $24.50 
postpaid. New Jersey residents add 5% 

sales tax. 
Copies of the book TRS -80 Interfacing 

(published by Howard W. Sams and Co.) 
is available for $7.95 plus 79c for shipping 
and handling from Group Technology, 
Ltd., PO Box 87, Check, VA 24072 

CONNECTIONS TO INP REG 

TO '1N" TO "Z" 

INPUT DATAI 

010 

IN 

1f47432 

INPUT PORT 

INPUT DATAI 

012 

IN 

1/47432 

INPUT PORT 

DATA BUS 

FIG. 11 -BLOCK DIAGRAM of two input ports. showing the generation of 
the required input request (INP RED) signal for bus control. 

Figure 11 shows how these INP REQ signals are generated. 
Actually, they are the same signal that has been used for the 
selection and control of the input port, itself. Thus, whenever an 
input port is constructed, the logic zero device select pulse (IN 
and the device address) is used to control the input mode of the 
bus buffers. The actual OR'ing of the various INP REQ signals 
is performed by IC8. The input request signal that is generated 
by 1C8 is further gated with both OUT and WR. This additional 
gating provides a safety interlock, so that the bus can not be 
mistakenly placed in the input mode while the TRS -80 is per- 
forming an output, or a memory write operation. The resulting 
control signal, INPUT REQUEST, BUT NOT OUT OR WR, 
is what turns the bus drivers around, placing them in the input 
mode. 

Construction 
The interface breadboard circuits may be constructed using 

the wire -wrap technique, but this may mean that the breadboard 
is somewhat difficult to use. A printed circuit board has been 
developed, and we recommend its use for this project. The foil 

patterns are shown in Figs. 12 and 13, with a parts placement 
overlay shown in Fig. 14. 
In addition to the parts listed for the construction of the TRS - 
80 interface breadboard, you will need the following to perform 
various tests on the interface. These are general -purpose parts, 
and they are readily obtained from many sources. You will find 

that they are used in many interfaces, since they are not specific 

to the tests outlines in this article. 
1. One solderless breadboard (may be available on your 

breadboard) 
2. Two SN7402 quad NOR gates 
3. Three SN74LS373 octal buffer -latches 
4. Two DM8095 or SN74365 three -state buffers 
5. Eight LED's (red) 
6. Jumper wires (No. 24) stripped at both ends 

If you are going to use a printed circuit board inspect the 
board carefully before you start. Pay careful attention to the 
etched areas, and to the remaining conductor paths, looking for 
bridging of conductor paths, and for over -etched sections that 
may cause a conductor to be open. Once you are satisfied that 
your circuit board is properly etched, you are ready to start the 
construction of the interface breadboard. 

Start your construction with the power supply section. Install 
and solder power diodes D1 -D4, filter capacitor Cl and regula- 
tor IC16 if you plan to use the on -board regulator circuit. As 

mentioned previously, we recommend a small heat sink for the 
voltage regulator. If you will be using an external +5 -volt pow- 

er supply, these parts are not required, and they should, not be 
installed on the board. Connector PL1 is used to make connec- 
tions with the power supply, or the external transformer. Pins 1 

and 2 are used to connect the on -board power circuit with a 12.6 
VAC transformer, while pins 5 and 6 are used for connections to 
+5 volts and ground, respectively, when an external power sup- 
ply is used. Two spare pins, 3 and 4, have been provided, so that 
other voltages may be connected to the POWER socket on the 
breadboard. These connections may also be made by soldering 
directly to the PC board. 

Once the proper power supply connections have been made, 
connect power to your system, and check for +5 volts at pins 7 

and 10 at socket SO1. You should also be able to detect ground 
(zero volts) at pins 5 and 12 on the same socket. 

With the power supply section of the breadboard operating 
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FIG. 12 -FOIL PATTERN for the component side of the PC board. 

9 INCHES 

t. 

I = _ 

EZ \_ _ =e =e 

MP ~ = ̀  PM PM 

az. 

11111111 1111 11111111 

11111111 1111 11111111 

o 

I MI 
1 11 11111111 

00 11111 o o o 

11 00 

111 
111 

0 0 11J111 
o e 

FIG. 13 -FOIL PATTERN for the under side of the printed- circuit board. 

properly, the logic probe should be con- 
structed next. You may skip this section 
if you have chosen to use an external 
probe. Add those parts to the breadboard 
that are located to the lower right of S05. 
These parts include LED1 LED3, D5, 
R2 R8, C6C8 and IC14 and IC15. 

Once this section has been constructed, 

apply power to your system. None of the 
logic probe LED's should be lit. If either 
the "1" or the "O" LED is lit, check the 
comparator circuit. If the P LED flashes 
as power is applied, this is acceptable. If it 
remains lit, test the SN74LS123, or the 
SN74123, that you have used. 

Remove the power and install sockets 

SO1 S05. These are the high -quality 
sockets that are used to make contact 
with the interfacing signals. Once these 
have been installed, turn the power on 
once again and place a jumper wire (8 to 
10 inches long) in one of the P inputs of 
SO4. Connect the other end to the +5- 
volt pin of SO1. The "1" LED should be 
lit. Now connect it to the ground pin. The 
"0" LED should be lit. 

The remaining IC's should now be 
added to the PC board, along with the 
40 -pin male connector (PL2), and the 
remaining components. If you are going 
to substitute individual 1000-ohm '/4-watt 
resistors for the two dual in -line resistor 
packages, IC1 and IC7, you will need 13 
individual resistors. These resistors 
should be soldered between pin 1 and pin 
16, and so on, across the space left for the 
integrated circuits at ICI and IC7. All 
eight of the resistors should be soldered 
in at ICI, while only five are required at 
IC7. 

Do not install the two 8216 bus buffers 
at this time. They will be added to the 
circuit later. Pay careful attention to the 
orientation of the two eight- switch dual 
in -liné packages. The switches' on posi- 
tion should be on the left side. Initially set 
the switches so that A15A8 are all logic 
zero, or on, and so that the switches for 
A7 AO are all logic zero, or on. The mode 
switch should be in the D mode. 

To test the control signals, connect the 
TRS -80 and the interface breadboard 
with the 40- conductor flat cable. The 
coniiéctors should be oriented so that 
they facé in the same direction; that is, 
they should be on the same side of the 
cable. When connected to the TRS -80, 
the flat cable should crime up from the 
socket access hatch. 

Check out 
Apply power to the TRS -80 and to the 

breadboard, and then enter and run the 
following short test program: 

10 A= INP(5): GOTO 10 
Yop should be able to monitor pulse 

activity at the IN signal output at the 
CONTROL SIGNALS socket. Once you have 
been able to monitor these pulses, enter 
and run the following program: 

10 OUT 7,0: GOTO 10 
When this program is being run, you 

should be able to monitor pulse activity at 
the OUT signal output pin. If you were 
not able to monitor these pulses, check 
both the DM8095 (or SN74365) buffer, 
and the SN74LS123 (or SN74123) mon - 
ostable. You are testing two things here, 
the availability of the control signals, and 
the correct operation of the logic probe's 
pulse detecting circuit. If the probe is 
operating properly, you should observe 
that the "1" LED is lit, while the IN or 
the OUT pulse also causes the P LED to 
be lit. This indicates that the normal logic 
state is logic one, while the pulses are 
logic zero pulses. 

continued on page 94 
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Super Audio 
Amplifier 

Bridge -type power output configuration lets you use inexpensive 
"plastic" transistors and a simpler power supply to provide 

a wide frequency response and a signal -to -noise ratio of 100 dB. 

DAN TALBOT 

THIS AUDIO POWER AMPLIFIER ELIMI- 

nates the need to AC- couple the loud- 
speaker, uses only one power supply 
polarity, and needs only half the power 
supply voltage of a conventional circuit 
approach, allowing the use of inexpensive 
plastic transistors in the output stages! In 
addition, its frequency response goes 
"way down" and, since no large output 
coupling capacitors are used, space is 

saved on the chassis, especially important 
for quadriphonic applications. 

The circuit, shown in Fig. I, is basical- 
ly a differential- output design ( "bridge" 
output circuitry) where both sides of the 
loudspeaker are driven 180° out of phase. 
This amplifier delivers 60 watts RMS 
using a 38 -volt DC power supply, or 100 
watts RMS using a 44 -volt supply, into 
an 8 -ohm speaker. Conventional amplifi- 
ers drive only one terminal of the loud- 
speaker and fix the other speaker termi- 
rial at ground. This approach requires 
twice the power supply voltage for the 
same output power as the circuit de- 
scribed in this article. A conventional cir- 
cuit would, therefore, require output 
transistors having 80 -volt (or higher) 
breakdown ratings, and large "safe area" 
operating regions. Additionally, a con- 
ventional circuit approach would require 
a coupling capacitor to the loudspeaker 
(usually about 4000 µF at 50 volts) or 
would require a two -polarity power sup- 
ply (in which case the capacitor is not 
really "saved," but is required for filter- 
ing the additional supply). 

The amplifier in this article can be 

built for about $35.00 per channel, less 
power supply. Frequency response is flat 
from 10 Hz to over 30 kHz, and distor- 
tion is less than 0.5 %. 

There are other advantages, also, to a 

true differential- output power amplifier 
such as this one. If both halves of the 
amplifier have the opposite phase- versus- 
frequency characteristics, as in this inde- 
pendent -twin amplifier approach, then 
180° shift across the loudspeaker termi- 
nals will be maintained out to very high 
frequencies. This means that the loud- 
speaker will see symmetrical slew -rate 
limiting, a factor important in minimiz- 
ing the so- called "transient intermodula- 
tion distortion" components. Also, in this 
particular configuration, the constant 
180° phase shift across the loudspeaker 
results in the power output holding up at 
high frequencies, even though the indi- 
vidual halves of the amplifier twin- config- 
uration are undergoing severe phase -shift 
relative to the audio input signal. This 
results in greatly reduced group -delay 
(time- dispersion) versus frequency com- 
pared to many other possible bridge con- 
figurations. 

All of these technical advantages trans- 

late into a highly pleasing amplifier for 
the serious audiophile who is content with 
100 watts. (The sound of an amplifier 
which clips before the loudspeaker clips is 

vastly preferable to the sound of a loud- 
speaker being driven "against the stops." 
The 100 -watts level is ideal for most stan- 
dard loudspeaker configurations. 

Other variations of the circuit realiza- 
tion of a paraphase- output amplifier are 
possible, but this approach was settled on 
as the ultimate for simplicity and perfor- 
mance, using inexpensive components. 

Notice the deliberate absence of elec- 
tronic protection circuits. A fuse in the 
+va (B +) line of the power supply, see 
Fig. 2, protects the loudspeakers in the 
event of a transistor short. The absence of 
electronic protection circuitry ensures 
that transient "spiking" will not occur as 
a result of constant -current limit drive to 
an inductive load. 

When an ordinary protection circuit is 

activated, the amplifier output impedance 
is suddenly forced to a very high value 

R -E TESTS IT 

Input sensitivity: 1.7V input, for 60 watts output across 8 -ohm load 

Frequency response: 8Hz to 62 kHz (-- 1 dB rolloff points) 

Output at clipping, 20 Hz: 
Output at clipping, 20 kHz: 
Output for 0.5% THD, at 1 kHz: 

8 -OHM LOAD 

4 -OHM LOAD 

52 Watts 
62 watts 
60 watts 

Output for 0.5% THD, 1 kHz: 72 watts (author claimed 70 

watts) 
Signal -to -Noise Ratio (re: 60 W output, 8 ohms): 100 dB 
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FIG. 1- SCHEMATIC DIAGRAM of the bridge -type amplifier. Output power is deter- 
mined by the B+ (Vn) voltage from the power supply. 

LM1 

OPTIONAL 
PILOT LAMP 

AC RECT 1 

50V, 6A 
BRIDGE F2* 

3A 
(3AG FUSE) 
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1 

FIG. 3 -FOIL PATTERN for the top surface 
of the double -sided PC board. 

INCHES 

e o r ... i,, 
lih""1.16 ^ 

e 

e .r 
FIG. 4- PATTERN for the foil on the bottom sur- 
face of the amplifier board. 

(that of a constant -current -mode output). 
This allows any load inductance to "re- 
verse- kick," causing spiking in the output 
waveform. Musical transients can quite 
frequently activate the current -limiting 
protective circuitry in many amplifiers. 
This may possibly explain their inferior 
sound when driving loudspeakers that are 

`USE 5A FUSE FOR TESTING 

" "RI SELECTED TO DELIVER OPERATING 
VOLTAGE TO 24VDC RELAY. 

r - 
AC 

i + Cl 
4500µF 
50v 

D2 R1"" 

1N4001 1.5K 
2W y R2 

20012 + C2 

200µF 
50V 

RY1 

24VDC 

+Vcc TO AMPLIFIER 

1 

TURN -OFF MUTING CIRCUIT J 
FIG. 2 -THE POWER SUPPLY circuit with an optional circuit for turn -off muting. Use two 
supplies for stereo. 

TO POWER 

AMPLIFIER 
INPUT 

Ji SIGNAL 
INPUT 
FROM 
PREAMP 
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AMPLIFIER PARTS LIST 

Order two of each for stereo 
Resistors' /. watt, 5% carbon unless 

otherwise specified 
R1, R11- 18,000 ohms 
R2- 22,000 ohms 
R3, R9- 160,000 ohms, 2% (may be 

selected from 5% units) 
R4- 200,000 ohms, 2% (may be selected 

from 5% units) 
R5, R12 -6800 ohms 
R6, R14, R16 -680 ohms 
R7, R13, R18, R22 -1000 ohms 
R8- 150,000 ohms, 2% (may be selected 

from 5% units) 
R10- 50,000 ohms, trimmer 
R15- 20,000 ohms 
R17, R21 -820 ohms 
R19, R23 -30 ohms 
R24, R30- 100,000 ohms 
R20, R25 -R27 -200 ohms 
R28, R29 -15 ohms, 1 watt (may be two 

30 -ohm, '/2 -watt resistors in parallel) 
R31 -R34 -0.33 ohm, 5 watts (may be 

three 1 -ohm 20 %, 2 -watt resistors in 
parallel) 

Capacitors 
C1 -220 µF, 50 volts, electrolytic 

C2 -0.1 AF, 100 volts, Mylar 
C3, C6 -C8 -10 AF, 35 volts, electrolytic 
C4 -0.01 µF, 100 volts, ceramic disc 
C5 -20 pF, ceramic disc, mica or 

polypropylene 
C9, C10 -180 pF, ceramic disc, mica or 

polypropylene 
C11, C12 -47 µF, 50 volts, electrolytic 
C13, C14 -0.15 AF, 100 volt Mylar 
C15 -10 AF, 50 volts, electrolytic 
D1- D4- D1300A diode (RCA) 
Q1- 04- 2N3905 or 2N3906 
Q5, 06- 2N3053 
Q7, Q11- 2N5191 (do not heat sink) 
Q8, Q12- 2N4919 (do not heat sink) 
Q9, 010, Q13, Q14- MJE3055 (Motorola) 

or 2N3055 on heat sinks 
TH1, TH2 -30 ohms, thermistor (CAL -R 

No. 1B202 or 1 8302, or Keystone 
RL2004- 16,4 -59 -D1 or equal. See text) 

L1, L2 -3'/2 turns of No. 16 enameled 
copper wire air -wound to %-inch inside 
diameter. Turns closer- spaced 

Miscellaneous 
Heat sinks -two Delco No. 7281352 if 

using 2N3055's or "Z" brackets made 
of '/8- inch -thick aluminum when using 
the MJE3055. 

Four metal cable clamps for '/G -inch cable. 
These clamp the compensating diodes 
to their respective heat sinks. 

POWER SUPPLY PARTS LIST 

Order two of each for stereo 
R1-1500 ohms, 2 watts (see Note 1 on 

Fig. 2) 
R2 -200 ohms, '/ watt 
C1 -4500 AF, 50 volts (Mallory 

CG452U50D1 or equal) 
C2 -200 AF, 50 volts 
D1, D2- 1N4003 or 1N4004 1 -amp diode 
T1 -power transformer, secondary 30 

volts & 3 amps (Stancor P -8614 or 
equal) 

RY1 -SPDT relay, 24 volts DC, 2K -3K 
ohms 

RECT1 -50 PIV, 6 amps full -wave bridge 
rectifier 

S1 -SPST toggle switch 
Fl-fuse, 2 amps, slow -blow with holder 
F2 -fuse, 3 amps, fast -blow with holder 
LM1 -neon pilot lamp assembly, optional 

(Drake 22k -6073- 000 -634) 
Line cord, chassis, hardware 

TO 
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,4WD LOUDSPEAKER 
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HEAT SINK SHARED BY 09, 010, 013, OR 014. 
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C5 
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111111, PUT CABLE 

TH2 

GROUND 
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FIG. 5- COMPONENT PLACEMENT DIAGRAM. Some component leads appear to end in "space" 
because only the top foil is shown. 

highly inductive, and may even cause 
instability (oscillation) on large signals 
when driving long speaker cables. 

How it works 
The amplifier basically consists of two 

halves that are operated in opposite phase 

relationships, with negative feedback in- 
dependently operating around each half. 

Transistors Q1, Q2, Q5, Q7, Q8, Q9, 
and Q10 comprise one complete inverting 
amplifier with input resistor R1 and feed- 
back resistor R30 establishing a gain of 
about minus 5.5. Transistors Q3, Q4, Q6, 

Q11, Q13, and Q14 comprise one com- 
plete noninverting operational power am- 
plifier whose galn is set by R24 and R15 
at about plus 5.5. 

The outputs of these two independent 
amplifiers face each side of the speaker 
load, respectively, through stabilization 
networks L1, R28, C13; and L2, R29, 
and C14. Capacitors C9 and CIO roll -off 
the open-loop response of each amplifier 
half to prevent oscillation when feedback 
is applied. 

Potentiometer RIO adjusts the output 
DC quiescent voltage of the amplifier 
whose output devices drive LI so that this 
DC voltage matches that developed by 
the other amplifier (half) driving L2. 
This results in a net zero voltage across 
the speaker load. 

Since both amplifiers behave nearly 
identically, the transient -overload charac- 
teristics and AC- recovery effects cancel 
at the load, yielding very little turn -on 
"thump." However, on turnoff, the audio 
may modulate the voltage on the power - 
supply filter -capacitor(s), causing "mo- 
torboating" if the preamplifier output 
impedance is not low at all times. For this 
reason, we recommend the anti -thump 
turn -off muting circuit shown with the 
power supply in Fig. 2. The circuit is 

optional; prevention of motorboating on 
turnoff is accomplished through the use 
of a shorting relay at the amplifier input 
or preamplifier output, which activates 
when the power amplifier is turned off. 

Construction 
Circuit layout is basically noncritical, 

but compactness is very important - 
especially the lead lengths to the output 
transistors. Keep input lead dress away 
from amplifier output signal wires! If you 

continued on page 98 
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New Noise Reduction 

LEONARD FELDMAN 

DOLBY LABORATORIES AND, IN PARTICU- 
lar, Dr. Ray Dolby is often credited with 
providing the technological breakthrough 
that changed the tape cassette recording 
format from a low- fidelity voice- dictation 
medium to the high -fidelity recording 
format that it has become in recent years. 
In all fairness, there have been other 
major advances, such as improved tape 
formulations (chromium dioxide, cobalt - 
ferric, ferric -chromium and now the new 
pure -metal particle tapes), improvements 
in tape -head designs and improvements in 
tape transport mechanisms. But most au- 
dio experts will agree that the 10 dB of 
noise reduction above 5 kHz offered by 
the so- called Dolby -B noise reduction 
system provided the largest single 
improvement in cassette tape record- 
ing quality when it was introduced into 
home stereo cassette decks some 10 years 
ago. 

While other noise - reduction tech- 
niques have appeared since Dolby B was 
licensed to cassette deck manufacturers 
(notably the dbx compander system and, 
more recently, a system developed by 
Telefunken of West Germany that is said 
to provide 20 dB of noise reduction), vir- 
tually every manufacturer of cassette 
decks intended for home use is now a 
Dolby licensee and incorporates the Dol- 
by B system in all but his least expensive 
tape decks. 

The Dolby B noise -reduction system is 
two -sided and thus requires that the sig- 
nal be encoded prior to being recorded 
and decoded when played back. Quite 
simply, the Dolby encoding circuit senses 
the presence and average amplitude of 
high- frequency energy in signal to be 
recorded and progressively boosts record- 
ing levels when high- frequency content is 
low in amplitude, literally "lifting" such 
material up and out of the "noise floor" 
of the tape. During playback, the con- 
verse action takes place, restoring flat 
frequency response insofar às the pro- 
gram material is concerned, while attenu- 
ating tape hiss or other high frequency 
unwanted noise generated during the re- 

cord -play process by 10 dB. 
But tape hiss is not the only problem 

that prevents cassette recordists from en- 
joying musical reproduction from their 
tape decks, no matter how costly the 
machine used. Specifically, it is difficult 
and often impossible to record program 
material that is rich in high -frequency 
energy without suffering either a loss of 
highs or having to record at lower record- 
ing levels, with the attendant reduction in 
dynamic range and signal -to -noise ratio. 
The problem is called tape saturation 
that, at high frequencies, places a limit on 
cassette performance. To compound the 
problem, some of today's new program 
sources -the new direct -to -disc records, 
as well as the digitally mastered records 
that are starting to appear on the mar - 
ket- do contain far more high- ampli- 
tude, high- frequency energy than did 
more conventionally made records of the 
past. 

The problem of tape saturation 
Tape saturation results primarily from 

the need to provide a compromise bias 
level and record equalization characteris- 
tic in cassette recorders, no matter what 
type of tape is used. That compromise has 
been necessary because recording tape 
behaves differently with respect to bias at 
lower frequencies than it does at higher 
frequencies. As shown in Fig. 1, when 
bias is increased over the range illus- 
trated, the maximum useful playback lev- 
el for a given distortion increases at lower 
frequencies while it decreases at higher 
frequencies. In other words, a conflict 
exists: The bias level that would give best 
performance in one part of the audio fre- 
quency range degrades performance at 
other frequencies. 

A relatively high bias level for low 
frequencies maximizes useful recording 
level, minimizes distortion, and even min- 
imizes modulation noise and the effects of 
drop -outs (because high bias creates a 
large recording field that magnetizes even 
those oxide particles that are pushed away 
from the recording head by tape surface 

MAX. OUTPUT 
333Hz 

MAX. OUTPUT 
10kHz 

RECORD BIAS 

FIG. 1 -BIAS REQUIREMENTS for a given 
brand of recording tape changes with respect 
to the frequency of the signal being recorded. 

irregularities). However, the same large 
recording field has an erasing effect on 
high frequencies, particularly at high sig- 
nal levels. As a result, relatively low bias 
is desirable for capturing high -level highs 
on tape. 

Makers of cassette decks have dealt 
with that conflicting bias requirement by 
compromising on a bias level that favors 
lower -frequency performance at the ex- 
pense of high -level high -frequencies. Fig- 
ure 2 shows typical response curves of a 
high -quality deck using high -grade cas- 
sette tape. The upper curve is record -play 
response made at a recording level of 0 
dB, which, in tale base of the particular 
deck, corresponds to r200 nWb -per- meter. 
Note the extreme Poll -off of response 
beginning at around 2 kHz. (The fre- 
quency scale is logarithmic from 20 Hz 
to 20 kHz while the vertical scale is a 
linear 10 dB -per- division in this display.) 
At a record level of -10 dB, response 
improves somewhat, but it is only when 
recordings are made at a level of -20 or 
-30 dB (lower two traces) that response 
extends essentially out to the 20 kHz 
limit. 

Favoring high bias (for improved low 
and mid -frequency performance) re- 
quires record equalization with a substan- 
tial high- frequency boost, that further 
reduces high -frequency headroom. But 
even that compromise does not always 
provide ideal performance at lower fre- 
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SYSTEM 
quencies, because bias is often not set as 
high as a further sacrifice in high fre- 
quency performance would permit. The 
result is often a recording system with 
fixed parameters of bias and equalization 

FIG. 2- RESPONSE CURVES of a high quality 
deck using a high grade tape shows the com- 
promise in record bias level. 

that may be appropriate for recording 
some types of program material but is 

woefully inadequate for other types of 
music that contain constantly changing 
levels of high -frequency spectral content. 
The critical listener finds that he or she 
cannot record material rich in high -level 
highs without an audible dulling of the 
highs. If recording levels are lowered to 
compensate, there is often an audible 
sacrifice of signal -to -noise ratio. 

Dolby HX system 
Now, Dolby Laboratories has come up 

with a system for dealing with this prob- 
lem. Introduced in June 1979, the system 
is called Dolby HX (for Headroom Ex- 
tension). It varies record bias level and 
record equalization automatically and 
continously, in an attempt to optimize 
both in response to changes in the music's 
level and high- frequency content. 

When the overall signal level is low, or 
when the program contains primarily low 
and mid frequencies, a high quiescent 
bias is used for optimum low -frequency 
performance. 

Since, under these recording signal 

This new noise -reduction system for cassette 
tape decks uses continuously varying record- 

ing bias level and varying equalization to 

make possible better mid- and low- frequency response. 

conditions, high -level high- frequency re- 
sponse is not important, the quiescent 
bias with certain tapes can be made high- 
er than the fixed bias of conventional 
recorders, so that better low and mid - 
frequency performance might actually be 
obtained. 

When the program material contains 
high -level, high- frequency energy, bias is 

automatically lowered to maximize high - 
frequency output, as shown in Fig. 3. In 
each of the response plots of Fig. 3, the 
curve designated "a" is obtained by using 
the new Dolby HX system; curves "b" 
are those that would be obtained from the 
same recorder, using the same tape, but 
with built -in fixed bias and equalization. 

In describing the new system, Dolby 
admits that lowering the bias in this 
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FIG. 3 -DOLBY HX record /playback response 
curves versus a standard recorder with fixed 
bias and equalization. 

manner involves a trade -off: an increase 
in distortion at lower frequencies. They 
maintain, however, that the trade -off will 

be of little or no audible significance 
because the distortion components gener- 
ated will be masked by the strong high - 
frequencies simultaneously present in the 
music being recorded and reproduced. 

The Dolby HX system varies record 
equalization in addition to bias because 
tape sensitivity varies with changing bias 
by different amounts at different fre- 
quencies, as illustrated in Fig. 4. A 
decrease in bias level tends to increase 
sensitivity at high frequencies by a rather 

1- 

F> 
O J 

1dB 

_L 

SENSITIVITY 
333Hz 

SENSITIVITY 
10kHz 

BIAS 

FIG. 4 -DOLBY HX SYSTEM varies bias level 
and record equalization continuously in re- 

sponse to input signal frequency because tape 
sensitivity also changes with frequency. 

substantial amount, while the same de- 

crease in bias lowers sensitivity by a lesser 
amount in the low to mid - frequency 
range. The continuous varying of equali- 

15 

10 

a- EQ AT QUIESCENT BIAS LEVEL. 
b - ED AT MINIMUM BIAS LEVEL. 

200HZ 1kHz 

FREQUENCY 

FIG. 5 -DOLBY HX SYSTEM varies record 
equalization so that high- frequency pre -em- 
phasis is reduced when the bias level is 

reduced resulting in increased headroom at 

high frequencies. 
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FIG. 6 -BLOCK DIAGRAM of Dolby HX system., 

zation in the Dolby HX system is there- 
fore necessary for flat playback response 
with standard playback equalization. Bear 
in mind that only the record equalization 
is varied in the Dolby HX system, since 
playback equalization must be main- 
tained at standard values of 120 AS for 
standard tapes and 70 AS for chromium - 
dioxide, cobalt- ferric and the new metal - 
particle tapes if compatibility is to be 
maintained. Dolby maintains that altering 
record equalization in this manner pro- 
vides a further benefit beyond the flat 
frequency response. Since high- frequen- 
cy pre- emphasis is reduced along with 
bias level, as shown in Fig. 5, the reduc- 
tion in treble boost occurs when mini- 
mum boost is most desireable for maxi- 
mum headroom: that is, when the signal 
contains high -level high frequencies. 

How it works 
Some control signal is needed to vary 

the bias and equalization based upon level 
and high -frequency content of the music 
being recorded for the Dolby HX system 
to work properly. But such a control sig- 
nal already exists in the Dolby B noise 
reduction system. To reduce noise, that 
system develops a control signal based 
upon exactly the same parameters needed 
to operate the new headroom extension 
system. (The prior existence of the Dolby 
noise reduction system, and the fact that 
this control signal can be used for this 
further purpose, is what makes the new 
system practical from a cost point of 
view.) A block diagram of the Dolby HX 
Headroom Extension System is shown in 
Fig. 6, in which we see how the control 
signal developed by the Dolby noise 
reduction encoder is now used to vary 
equalization as well as bias levels on a 
dynamic basis. 

Right now, no cassette recorders are 
available with the Dolby HX circuits 
built into them. However, this headroom 
extension system will be made available 
to all Dolby licensees for incorporation in 
cassette recorders that already have Dol- 
by B noise reduction, without further 
royalty or licensing charges. According to 
Dolby, the parts required for the new 

RECORDING 
HEAD 

BIAS AND 
ERASE 

OSCILLATOR 

system add only about one -third to the 
manufacturing cost of the Dolby noise 
reduction circuits within a recorder. 

Since there were no recorders available 
with the new headroom extension, we 
attempted to simulate the effect by using 
a recorder in our lab that provided easy 
access to bias adjustment and equaliza- 
tion. After several "rehearsals" and, with 
the aid of an assistant, I was able to plot 
the curves of Fig. 7 which simulate the 
headroom improvement that will be 
gained by Dolby HX system. As the 
frequencies were slowly swept from low 
to high, we decreased bias and pre - 
emphasis manually, attempting to ap- 
proximate what the control signal of the 

FIG. 7- RESPONSE CURVES of a manually sim- 
ulated Dolby HX system. 

Dolby system would do automatically 
(and perhaps more smoothly judging by 
some of the "glitches" in our curves). 
Though those curves were simulated 
manually, a comparison of each curve of 
Fig. 7 with corresponding curves of Fig. 2 
reveals just how much improvement in 
recording headroom is gained. 

Total playback compatibility 
It is important to understand that since 

all of the additional processing of record, 
bias, and equalization with the Dolby HX 
system occurs during the recording pro- 
cess only, no special playback processing 
over and above standard Dolby noise 
reduction is required. A cassette of the 
future, recorded on a machine equipped 

ERASE 
HEAD 

RECORDING 
HEAD 

11 

with the extra Dolby feature, can be 
played back on older decks equipped with 
standard Dolby B noise reduction; only 
improved high- frequency response 
should be detected. Dolby claims that in 
some cases, improved performance at 
lower frequencies may be noted as well 
since, as we said earlier, effects of drop- 
outs and modulation noise are minimized 
by providing optumum quiescent bias for 
lower frequency signals. Finally, Dolby 
suggests that a further reduction in noise 
may be noticed in some program materi- 
al, simply because recordists who tend to 
under -record difficult material -to pre- 
vent high frequency tape saturation -can 
now increase the record level and thereby 
avoid sacrificing signal -to -noise ratio. 

Are there any disadvantages to this 
new system? In discussing the develop- 
ment with the people from Dolby, I ques- 
tioned whether their single control signal 
could be expected to "track" all of the 
parameters involved, with any degree of 
accuracy. Dolby correctly pointed out 
that any tape deck is usually calibrated to 
work best with one type of tape (or, one 
type for each tape selector setting), and 
that the Dolby HX system will also work 
best when used with the tape for which it 
was specifically calibrated by the maker 
of the tape deck. 

It remains to be seen how great the 
tracking errors will be if other generically 
similar tapes are used on a machine 
equipped with the new Dolby HX system. 
That question notwithstanding, the Dol- 
by HX idea is certainly a brilliant one, 
and one which should further improve 
overall cassette deck performance in the 
future. As Dr. Dolby put it, 10 years or 
more ago, he turned his attention to 
lowering the noise -floor in cassette re- 
cordings. Now, 10 years later, he has 
concentrated on the other end of the 
dynamic range scale of cassette recording 
and has been able to contribute approxi- 
mately 10 dB of headroom (at high 
frequencies) in addition to the 10 dB of 
noise reduction contributed earlier. The 
resulting 20 dB of improvement from one 
man is quite a bit, we would have to 
agree! R -E 
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1 CIRCLE 106 ON FREE INFORMATION CARD 

HERE'S A LITTLE GEM OF A RECEIVER THAT IS 

actually the lowest -priced and lowest -powered 
unit manufactured by Sherwood Electronic 
Laboratories, Inc. (4300 N. California St., 
Chicago, IL 60618). This company has been 
around almost since high -fidelity became a 

buzz -word in a music lover's vocabulary. 
What can you get in a stereo receiver for 

little over $200? Quite a bit, judging from the 
model S- 7150CP shown in Fig. 1. Certainly 
some control features are missing (such as an 

extra or second tape- monitor circuit and per- 
haps a couple of user -selectable filters), but if 
your source material is in good condition, you 
won't need any filtering other than the built -in 
6 -dB subsonic filter that is included (not visi- 

ble on the front panel) to reduce rumble from 
any less- than -perfect turntables you may be 

using. 
But consider what features are included at 

SHERWOOD S-721OCP 

AM /FM Receiver 

this price: The front panel shows a speaker 
selector switch on the left (for choosing one or 

two pairs of connected speakers) that also 

serves as the POWER on /off switch. The man- 
datory phone jack is next to it, followed by 

fully detented BASS and TREBLE controls; a 

channel BALANCE control; the master VOLUME 

control; LOUDNESS, FM MUTING and TAPE 

MONITOR pushbutton switches; the program 
SELECTOR switch; and a large flywheel- coupled 
tuning knob in the upper right. 

The highly visible FM frequency numerals 
are linearly calibrated with markings at every 

200 kHz (one -channel width) with the AM 
frequencies below them; while above the fre- 

quency scales to the left are a stereo indicator 
light and a single meter that acts as a center - 
of- channel tuning meter for FM reception and 

as a signal- strength meter in the AM recep- 
tion. mode. 
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LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

RADIO -ELECTRONICS AUDIO LAB 

OIJNI) RATES 
SHERWOOD 

S-72 10CP RECEIVER 

VERY GOOD 
Copyright c Gernsback Publications Inc., 1979 

The rear panel of the model S- 7150CP con- 

tains two rows of color- coded, speaker- connec- 
tion screw terminals; a single AC convenience 
outlet; a line fuseholder; a chassis ground ter- 
minal; the required tape -input and tape -output 
jacks; plus four screw terminals to connect an 

external AM and 75 -ohm or 300 -ohm FM 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

FM TUNER SECTION: 
Usable Sensitivity: mono, 1.9 AV (10.8 dBf). 50 -dB Quieting: mono, 3.5 pV (16.11 dBf); 

stereo, 39 AV (37.1 dBf). Harmonic Distortion at 1 kHz: mono, 0.15 %; stereo, 0.25 %. 

S/N Ratio: mono, 70 dB; stereo, 66 dB. Capture Ratio: 1.2 dB. Selectivity: 60 dB. IF 

Rejection: 75 dB. AM Suppression: 55 dB. Image Rejection: 55 dB. Frequency 
Response: 20 Hz to 15 kHz, +1, -2.0 dB. Muting and Stereo Threshold: 4 AV (17.2 

dBf). Stereo Separation: 40 dB at 1 kHz; 30 dB from 20 Hz to 10 kHz. 

AM TUNER SECTION: 
Sensitivity: 20 V. Selectivity: 25 dB. Frequency Response: -6 dB at 4 kHz. Image 

and IF Rejection: 40 dB. 

AMPLIFIER SECTION: 
Power Output: 15 watts -per -channel into 8 ohms, 20 Hz to 20 kHz (25 watts at 1 kHz 

into 4 ohms). Rated Harmonic Distortion: 0.2 %. IM Distortion: 0.2 %. Damping Factor: 

20 at 8 ohms. Input Sensitivity for Rated Output: phono, 2.5 mV; high level, 160 mV. 

Photo Overload: 140 mV at 1 kHz; 680 mV at 10 kHz. S/N Ratio (Phono, Referenced 
to 10 -mV Input, "A "- Weighted): 91 dB, (77 dB unweighted); high level, 85 dB 

unweighted (95 dB weighted). Frequency Response: phono, RIAA +0.5 dB; high level. 

0.5 dB, from 20 Hz to 20 kHz. Bass and Treble Tone Control Range: ± 10 dB at 50 

Hz and 15 kHz. 

GENERAL SPECIFICATIONS: 
Power Requirements: 115 to 126 VAC, 50 to 60 Hz, 20 to 100 watts. Dimensions: 
16"i,6 W X 5' /e H X 12% D. Weight (Shipping): 20 lbs. Suggested Retail Price: 

$225. 

antennas. A pivotable ferrite -bar AM loopstick 

antenna completes the rear -panel layout (See 

Fig. 2). 

Circuit highlights 
Figure 3 shows the internal layout of the 

chassis. Two major PC boards contain most of 

the receiver's circuitry: a tuner PC board and 

an amplifier module. The FM front end uses a 

three -gang tuning capacitor, with an FET used 

as an RF amplifier stage. Phase -linear ceramic 
filters are used in the IF section, with much of 

the active circuitry (including a wideband qua- 
drature detector circuit) contained in a single 

IC preceded by a discrete bipolar transistor 
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stage. Multiplex decoding circuitry incorpo- 
rates a phase- locked -loop IC and is followed by 
separate discrete amplifiers for each channel 
plus the required de- emphasis and filtering 
networks. 

The phono preamplifier /equalizers use a 
three -transistor circuit with negative feedback 
used for RIAA equalization. The tone -control 
amplifier is handled by the familiar Baxandall 
negative- feedback circuit. The power- amplifi- 
er section includes a differential -amplifier in- 
put stage and the now -familiar, direct -coupled 
complementary- symmetry NPN -PNP output 
stage. Two -ampere fuses are built into the out- 
put lines to protect the amplifier against speak- 
er shorts. Power -output stages are powered 
from filtered ± 23-volt DC supplies while a 
fully electronically regulated 14 -volt supply 
takes care of the tuner and low -level amplifier 
circuits. Dual -polarity voltages are used to 
power the phono preamplifier /equalizer sec- 
tions of the receiver. 

Tuner measurements 
Table 1 summarizes measurements made for 

the FM tuner section. Note that both for mono 
and stereo FM performance, the signal -to- 
noise (S /N) ratio obtainable with strong (65- 
dBf) signals is far better than that claimed by 
the manufacturer. We must point out, howev- 
er, that these signal -to -noise measurements 
were made in accordance with IHF Tuner 
Measurement Standards, in which a 200 -Hz to 
15 -kHz bandpass filter is included in the test 
procedure. In the case of mono measurements, 
using this bandpass filter made very little dif- 
ference. 

In the case of stereo measurements, howev- 
er, without using the filter we would have read 
an erroneous S/N ratio, which would have 
been a result of the presence of a fair amount 
of subcarrier signal (19 -kHz, 38kHz, and har- 
monics) that could not be totally filtered out. 
Of course, this ultrasonic signal is not audible 
to a listener and in no way affects tuner perfor- 
mance. We have noted its presence, however, 
only as it might affect cassette tape recordings 
made from off- the -air stereo FM programs 
(causing possible beats and the miscalibration 
of any Dolby noise -reduction system on the 
recorder) unless your deck is equipped with a 
multiplex filter. Many modern cassette decks 
have such a circuit (a switch is included on 
their front panels), and we advise prospective 
purchasers of the model S- 7150CP choose 

TABLE 1 

RADIO- ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Sherwood Laboratories Model: S- 7150CP 

FM PERFORMANCE MEASUREMENTS 
SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF Sensitivity, mono: (AV) (dBf) 
Sensitivity, Stereo (NV) (dBf) 
50 -dB quieting signal, mono (MV) (dBf) 
50 -dB quieting signal, stereo (MV) (dBf) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 

Capture ratio (dB) 
AM Suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (± dB) 
Harmonic distortion, 1 kHz, mono ( %) 
Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 
Harmonic distortion, 100 Hz, stereo ( %) 
Harmonic distortion, 6 kHz, mono ( %) 
Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 -dB quieting, mono ( %) 
Distortion at 50 -dB quieting, stereo ( %) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (AV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (MV) (dBf) 
Dial calibration accuracy ( ± kHz at MHz) 

EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features, if any 

OVERALL FM PERFORMANCE RATING 

R -E 
Measurement 

2.0 (11.2) 
5.0 (19.2) 
3.0 (14.7) 
40 (37.2) 

75 
70 

1.2 
56 
57 
75 
82 
63 

2.0 
0.12 

0.075 
0.13 
0.13 
0.18 
0.15 
0.5 

0.28 

4.0 (17.2) 
45 
49 
33 

R -E 
Evaluation 

Good 
Excellent 
Excellent 

Fair 
Excellent 
Excellent 
(see text) 
Very good 
Very good 

Fair 
Good 

Very good 
Good 

Fair 
Excellent 
Superb 

Excellent 
Good 

Very good 
Excellent 

Good 
Excellent 

Excellent 
Excellent 
Superb 
Good 

3.5 (16.1) Very good 
-200, 98/108 Fair 

Very good 
Very good 
Excellent 

Good 
Very good 

Good 
Good 

Very good 

such a cassette deck to use with this receiver. 
Figure 4 is a spectrum analysis of FM fre- 

quency response (shown by the upper trace) 
and stereo FM channel separation (the lower 
trace). The scale used is 10 dB- per -vertical- 
division; response is extremely uniform. It is 
flat all the way out to 15 kHz, -the upper - 
frequency limit of FM broadcasting. 

Sherwood is one of the few manufacturers 
that is honest enough to quote AM frequency 
response. In the case of the model S- 7150CP, 
the specification states that response extends 
out to 4 kHz for the -6 -dB rolloff point, and 
this is exactly what we measured, as shown in 
Fig. 5. This response measurement may not 
seem like much to a dyed -in- the -wool audio- 
phile, but compared with some AM tuners in 
much more expensive stereo receivers (many 
of which begin to roll off at 2.0 kHz or 2.5 
kHz), it really isn't bad at all, and response is 
quite flat over its useful frequency range. The 
improvement was also audible in our subse- 
quent listening tests, during which we always 
check out AM fidelity. 

Amplifier measurements 
The amplifier of the model S- 7150CP deliv- 

ered considerably more power than its rated 15 
watts -per -channel into 8 ohms at mid- frequen- 
cies and at the high- frequency extremes. Even 
at 20 Hz, its power output reached 18 watts - 
per- channel before the rated distortion of 0.2% 
was observed. In examining the measurements 
shown in Table 2, note the extremely wide fre- 
quency range (power bandwidth) over which 
the amplifier is able to deliver its rated output 
at or below rated distortion. At rated power 
output, mid -frequency test signals were repro- 
duced at distortion levels that were well below 
the 0.2% value specified, and intermodulation 
distortion was even a bit lower than the total 
harmonic distortion. 
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When you examine S/N and sensitivity fig- 

ures in Table 2- Amplifier Performance Mea- 
surements -you will not be able to compare 
our results directly with the manufacturer's 
specifications. Sherwood has not yet adopted 
the 1978 Amplifier Measurement Standards at 

the time this report was written. 
Figure 6 shows the total bass and treble con- 

trol range. Note that the important mid -fre- 
quencies (from around 200 Hz to 2.5 kHz) are 
totally unaffected by either the bass or treble 

controls -a design approach of which we 

heartily approve. Sherwood has also kept the 
maximum boost of these controls within rea- 
son, another wise approach in view of the 
receiver's rather limited power- output. 

The action of the loudness- compensation 
circuitry, shown in Fig. 7, is typical of this type 
of circuit, with most of the emphasis at low 

listening levels applied to the bass end and only 
a very moderate amount of treble boost intro- 
duced at lower levels. 

Summary 
Table 3 contains our overall product analysis 

as well as our summary comments concerning 
the audible performance and design of this 
receiver. We were well impressed with the 
model S- 7150CP, especially in view of its wel- 
come low price and no- compromise approach 
to circuitry and sonic quality. It's nice to dis- 
cover that some audio -component manufactur- 
ers have not overlooked the less-affluent sound 
buffs among us. R -E 

TABLE 2 

RADIO- ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Sherwood Laboratories 

AMPLIFIER PERFORMANCE MEASUREMENTS 
R -E 

Measurement 
25.2 
18.0 
24.5 
33.3 
22.1 
33.0 
10 -65 
0.63 

POWER OUTPUT CAPABILITY 
RMS power /channel, 8 -ohms, 1 kHz (watts) 
RMS power /channel, 8 -ohms, 20 Hz (watts) 
RMS power /channel, 8 -ohms, 20 kHz (watts) 
RMS power /channel, 4 -ohms, 1 kHz (watts) 
RMS power /channel, 4 -ohms, 20 Hz (watts) 
RMS power /channel, 4 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 
Dynamic headroom (dB) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz (V.) 

Intermodulation distortion, rated output (%) 

Harmonic distortion at 1 -watt output, 1 kHz ( %) 

Intermodulation distortion at 1 -watt output ( %) 

DAMPING FACTOR AT 8 OHMS, 50 Hz 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIRA ± dB) 
Maximum input before cverload (mV) 
Hum /noise, "A "- weighted, referenced to 1 -watt or 0.5 -volt 

output, for 5 -mV input (dB) 

HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± dB) 
Hum /noise, "A " -wt'd, reterenced to 0.5 -or 1 -watt output, 

0.5 -volt input (dB) 
Residual noise, "A " -wt'd, minimum volume, referenced to 

1 -watt output (dB) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of high- and low -cut filters 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2, referenced to 1 -watt or 

0.5 -volt output (mV) 
Input sensitivity, high level, referenced to 1 -watt or 0.5 -volt 

output (mV) 
Output level, tape outputs, at rated output (mV) 

Output level, headphone jack, at rated output (mV or mW) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Front -panel layout 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL AMPLIFIER PERFORMANCE RATING 

0.065 
0.050 
0.024 
0.022 
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0.5 
150 

Model: S- 7150CP 

R -E 
Evaluation 
Excellent 
Very good 
Excellent 
Excellent 

Good 
Excellent 
Superb 

Not rated 

Excellent 
Excellent 
Excellent 
Excellent 

Good 

Very good 
Very good 

82 Excellent 

8 -28, 1.0 

86 

88 

See Fig. 7 

0.65 

40 
154 

12 mW /8 ohms 

Very good 

Excellent 

Good 

Excellent 
N/A 
N/A 

Fair 
Good 

Very good 
Very good 
Excellent 

Very good 

Very good 

TABLE 3 

OVERALL PRODUCT ANALYSIS 

Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$225 
Low 
Excellent 
Very good 
Very good 
Very good 

Comments: In the past, we have tested high -priced receivers whose manufacturers have "guaran- 
teed" the consumer that the published specifications would be met or exceeded. 

Some even include their own hand -written data based upon internally conducted 

measurements and quality control of each unit. Usually, though, once you get down to 
the level of a low- powered, low -cost receiver, such extra quality control seems to 

vanish. Not so in the case of the model S- 7150CP. Although it is extremely modest in 

power and price, Sherwood's Certified Performance program (a program of total 
quality control) applies to this unit just as it does to the company's higher -powered 

receivers anc separate components. We believe this is all to the good since we always 

sympathized with the budget -limited hi -fi consumer who requires only moderate power 

levels but wants high -quality in every other aspect. Such buyers are increasing in 

number, now that there is a trend towards high- efficiency speakers that don't require a 

lot of power to deliver realistic sound pressure levels. 
When the receiver was listened to with any of the recently designed vented -port 

speakers, it performed admirably, and (as you can confirm by comparing published 
specifications with the results in Table 2) every single specification was either met or 

exceeded, in some cases by a wide margin. In our opinion, the model S- 7150CPmakes 
it possible to assemble a good- sounding stereo system for well under $500- rather 
amazing in vew of the inflationary trends that have caused every other consumer 
product to rise in the last few years. If you plan to equip your home with stereo 

components and your funds are limited, this receiver should definitely be auditioned. 
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The dimensions and shape of many finished PC boards are 
such that the board won't fit into a case or cabinet 

you want to use. Read how one experimenter solves the problem. 

EARL "DOC" SAVAGE, K4SDS 
HOBBY EDITOR 

THE TWO PIECES OF EQUIPMENT SHOWN IN 
Fig. 1 provide outstanding performance 
and have a fairly nice appearance. On that 
basis, you would probably assume that 
they were custom made. Well, in a way 
they were -but those instruments con- 
tain predesigned circuit boards that 
would not fit into either cabinet. This is 
the story of how they got in there. 

FIG. 1- PREFABRICATED PC BOARDS were 
used in building these two test instruments. 
The PC boards were "repackaged" so that they 
would fit inside the cabinets. 

The problem of size can arise when you 
build on a surplus or prefabricated PC 
board; you must find a box of just the 
right size. You may have to settle for one 
that is too big, or the wrong shape, unless 
you know how to squeeze a board into a 
smaller box. 

An even worse problem is to have a 
piece of equipment already on a board 
that won't fit into anything reasonable. 
Did you ever try to put a 6 X 7 inch PC 
board into a 6 X 31/2 X 21/2 inch box? Or 
would you rather put it into a box that is 6 
X 7 by 1 inch deep-or worse, one that is 
5 inches deep? In the first case, some- 
thing has to give. In the second, you have 
a piece of equipment with a very strange 
and awkward shape or a lot of wasted 
space inside. 

FIG. 2 -TWO TYPICAL PC boards with problem 
shapes. They won't fit into standard cabinets. 

Two such problems can be seen in Fig. 
2. The board on the left is a complete 
frequency counter less a 5 -volt power 
supply (as you will see later, the digits are 
mounted on the other side of the board). 
That particular board is a sub -assembly 
from a big piece of surpus gear. It works 
excellently but it should be put into a 
cabinet of some sort. 

The board on the right is an Intersil 
digital panel meter with a liquid crystal 
display. It is a sweet little 200.0 milli -volt 
meter that just cries out for some accesso- 
ry input circuits and a cabinet to be most 
useful. But everything you see in Fig. 3 

simply won't fit into the desired box "as 
is ". 

FIG. 3- MULTIMETER BOARD and components 
simply won't fit into intended cabinet. 

FIG. 4- STRAIGHT CUTS in PC board is made 
with modeling saw. 

Those really are problems because en- 
casing the PC boards "as is" would result 
in awkward shapes and much wasted 
space. In addition, the digital readouts 
would be recessed way behind the pan- 
el -and who wants to look down tunnels 
all the time? Even locating the controls 
on the side of the cabinet (ugh!) won't 
help much. 

Possible solutions 
Of course, there are several ways to 

solve the problem. First, the boards might 
be used just as they are, without cabinets. 
But that would probably result in physi- 
cal and electronic damage. 

A second possibility is to put them into 
odd- shaped boxes. Probable result: being 
unable to find such a cabinet, you would 
have to spend a lot of time making it. 

A third way would be to remove the 
parts from the board and make new ones 
of different shapes. The probable result 
would be some parts damaged in remov- 
al. 

Those three "solutions" all have much 
the same disadvantages- unsafe, incon- 
venient, unaesthetic, and /or a lot of work. 
They might do the job but there is an 
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FIG. 5- CURVED CUTS are made with a coping 
saw. 

FIG. 6- MULTIMETER PC BOARD, after being 
cut, fits nicely into cabinet along with input cir- 
cuitry and front panel controls. 

easier more preferable way. 
Cut the board up into pieces of man- 

ageable size to fit the cabinet of your 
choice. That's right: Saw the board into 
smaller pieces; then all you have to do is 

put the boards in layers, or however you 
want them, and wire them together. 

How to do it 
Let's see how it was done with those 

two boards; you can use the same tech- 
niques with your problems. Here are the 
steps in the process. 

First, study the board and the available 
cabinet size(s) to determine the best 
place(s) to cut. Give attention to both 
sides of the board. Obviously, the fewer 
copper traces or runs you cut, the less 
wiring you will have to do later. Then, 
too, there may be sub -circuits that would 
be better undisturbed -as in the case of 
the counter board. Here, the cuts were 
planned to leave the crystal oscillator and 
divider chain in one piece. At times, 
you'll have to compromise, but don't start 
hacking away until you think it through. 
Usually the cuts will not be straight and 
square. 

Next, saw the board according to your 
plan. Go slow and easy and you won't tear 
anything up. If the board is small, a very 
fine -tooth modeler's saw works well. An 
Xacto saw was used on the Intersil board 
(Fig. 4). The size of the counter board 
and the needed shapes made another type 
of saw necessary -in that case, a fine 

FIG. 7- REPACKAGED COUNTER PC board 
also fits nicely in its intended cabinet. 

blade in a regular coping saw (Fig. 5). 
After sawing, clean up the new edges 

with a file. This will keep debris from 
coming loose later. Even more important: 
It cleans up the raw edges of the runs and 
removes possible shorts. 

If there is a lot of wiring to do-and 
especially if the board is double- sided- 
write some identifying letters /numbers 
on the runs that were cut. With the board 
back in its original shape, and flat on the 
workbench, put the same number or let- 
ter beside a trace on each side of the cut. 
Later, all you have to do is wire A to A 
and 3 to 3 and so on. Take note: It is easy 
to get confused when one piece of a board 
is reversed and inverted in relation to 
another piece! 

Use a variety of wire colors as a further 
help in preventing miswiring. Frequently 
it will not be possible to solder both ends 
of a wire, one after another. When you 
are trying to attach the free ends of a 
dozen wires to one board, it is much easi- 
er to get them right if all are not the same 
color. 

The soldering iron must have a very 
small tip or you will simply make a mess. 
To help protect MOS devices from static 
charges, the tip should be grounded or at 
least isolated from the AC line. The Wahl 
Iso -Tip No. 7545 is a good choice on both 
counts. 

On fine, narrow runs it is a good idea 
not to solder a wire right at the cut edge, 
since the run could be pulled from the 
board. In such cases, work back' /8 inch or 
more from the edge. 

Soldering wires to the board runs can 
be tedious unless you use the "reflow" 
technique which requires only two hands. 
Here is the procedure found most satis- 
factory: 

a. Heat the run at the intended point 
of attachment and deposit a small 
amount of solder there. To avoid 
damage, do that quickly with a hot 
iron. 
b. Strip and tin about '/9 inch of the 
end of a solid wire (stranded wire 
tends to spread too much). 
c. Bend the end of the wire slightly 
so it will lie flat on the run. 

d. Lay the tinned wire flat on the re- 
soldered portion of the run and 
touch the top of the wire briefly with 
a hot iron. This causes the solder to 
"reflow" and make a good connec- 
tion. 
e. Examine the area of the new joint 
carefully with a magnifying lens to be 
sure that no solder has flowed over 
to an adjacent run. 

Many times a run will be short and you 
can as easily solder the wire to a compo- 
nent lead sticking through a pad. Given a 

choice, wire to a lead and pad instead of 
to a run. Just make a small hook in the 
end of the wire and use the reflow tech- 
nique. 

When the board pieces have been wired 
and mounted, the results may look like 
those in Figs. 6 and 7. Those will win no 
prizes for beauty but they work very 
well. 

FIG. 8- COMPLETED DIGITAL MULTIMETER. 

FIG. 9- COMPLETED FREQUENCY COUNTER. 

Conclusion 
There is no way the Intersil -based mul- 

timeter shown in Fig. 8 could have been 
packaged without complete rewiring or 
re- boarding short of cutting the original 
board. The same is true of the frequency 
counter in the Radio Shack cabinet 
shown in Fig. 9. 

On the basis of function and appear- 
ance, the repackaging effort was worth- 
while. Those instruments would find a 
place in any workshop. Yours can look 
equally as good; get out your saw and 
repackage your loose boards. R -E 
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Audio 
Oscillator 
Applications 

The audio oscillator /genera- 
tor is one of the oldest elec- 
tronic test instruments. Its 
specifications and features 
have been greatly up- graded 
so it is suited for a myriad of 
applications. This article tells 
how the audio generator is 
used in nine important test 
procedures. 

CHARLES GILMORE 

IT IS DIFFICULT TO ENUMERATE ALL THE 
applications for an audio oscillator. Brief- 
ly, the instrument can be used in any situ- 
ation requiring a source of relatively pure 
sinewaves within the frequency range 
covered. A large majority of applications 
are found in audio measurements because 
of the high degree of concentration on 
reproduction fidelity. However, there are 
enough applications for a good audio 
oscillator that a general laboratory or ser- 
vice shop should place it on the priority 
list for low- frequency sources (right after 
a function generator). Of course, if the 
shop specializes in audio measurements 
and repairs, the audio oscillator is a 
must. 

Total harmonic distortion 
The THD measurement determines 

the amount of harmonic energy added to 
the output signal of a device by the device 
itself. With the audio amplifier -or any 

HEATHKIT MODEL IG -5218 

other amplifier for that matter -the test 
is performed by supplying a distortionless 
signal to the input and then measuring 
the harmonic content at the output. Most 
THD analyzers reject the fundamental 
signal with a notch filter and measure all 
other energy within the audio spectrum. 
The THD then becomes: 
% THD = 

Harmonics X 100 
\/(Fundamental)2+ (Harmonics)2 

The THD measurements for audio 
equipment are usually made at a number 
of input and output levels, since the har- 
monic distortion introduced by the ampli- 
fier depends on the gain and the power 
output at which it is operated. Harmonic 
distortion is a direct result of nonlineari- 
ties within the amplifier. 

Note that the described technique for 
measuring THD includes noise, hum or 
other nonharmonically related signals not 
rejected by the notch filter tuned to the 
fundamental frequency. Two points 

therefore must be considered. First, the 
amplifier itself must be thoroughly ana- 
lyzed for its own hum and noise prior to 
using it for THD measurements. Any 
such components should be eliminated 
before the measurement. Second, the os- 
cillator supplying the distortion -free sig- 
nal must also be free of hum and noise. 

A method of measuring THD that 
eliminates this problem uses a wave ana- 
lyzer. This consists of an extremely 
sharply tuned filter followed by an AC 
voltmeter. Although measuring THD 
with a wave analyzer is more tedious, the 
result is more accurate. The ultra -low dis- 
tortion characteristics of the generator 
are still required, and, of course, there 
must be no hum and noise. However, lev- 
els of hum are permitted with this system 
of measurement. 

The wave analyzer is first tuned to the 
fundamental frequency and an amplitude 
measurement is taken. It is then tuned to 
the second, third, fourth, fifth, etc., har- 
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monics, and amplitude measurements are 
taken. THD is then calculated using the 
following formula: 

% THD = Y(2nd)2 I (3rd)2 
X 100 %. 

Fundamental 
Although truly broadband nbise contrib- 
utes throughout to this measurement, 
hum and other nonharmonically related 
spurious signals are eliminated. 

When making THD measurements 
with an analyzer that uses the notch fil- 
ter, a few basic testing precautions are 
necessary. Since hum contributes signifi- 
cantly to the harmonic distortion mea- 
surement, ground loops must be carefully 
avoided. A ground loop consists of a sec- 
ond path through which the ground or 
return signals for the test may pass. Fre- 
quently, this second path also contains 
significant line -frequency currents, 
which could enter into the measurement 
and contribute an undesired signal to the 
output. This signal is generated by nei- 
ther the amplifier nor the oscillator, but 
affects the measurement. , 

Two forms of THD analyzers use the 
notch technique: With the first and sim- 
plest form, the notch filter is manually 
tuned. The second technique uses manual 
tuning to within a few percent of the 
desired center frequency, when an auto- 
matic nulling circuit takes over to center 
the analyzer on the fundamental frequen- 

60 Hz 

o 
SYNC 
OUTPUT 

60 Hz 
osc 

TEST 
AMPL 

a difference in magnitude, between the 
input and the output signals, either ex- 
pressed as percentage or as an absolute 
value. We know from the previous section 
that THD represents components added 
to the output signal whose frequencies are 
exact multiples of the fundamental signal 
but which did not appear at the input. 
Intermodulation effects also contribute to 
distortion in an amplifier, and also take 
place where there are nonlinearities. The 
added signals are the sum and difference 
products of two or more amplified sig- 
nals. 

An audio amplifier test for intermodu- 
lation (IM) distortion usually consists of 
mixing a 60 -Hz signal with a 7 -kHz sig- 
nal -that is, signals at 7,060 Hz and sig- 
nals at 6,940 Hz are measured. These sig- 
nals are generated in the amplifier by 
intermodulation. Figure 1 is the block 
diagram of a test configuration for mea- 
suring IM distortion. Because this tech- 
nique requires two audio oscillators, two 
filters, a detector and an audio voltmeter, 
an IM analyzer is used that incorporates 
those instruments in a single package. 

The measurement process is relatively 
simple. A high -pass filter eliminates the 
60 -Hz component at the input of the 
audio amplifier under test, but passes the 
7 -kHz §ignal. Once the 60 -Hz component 
has been removed, the modulated 7 -kHz 
signal (the 7 -kHz signal with the two 60- 

HI -PASS 
FILTER 

AM 
DETECTOR 

e 

LOW. 
PASS 

FILTER 

AC 
VOLT 
METER 

FIG. 1- INTERMODULATION ANALYZER. Two signals are sent through the amplifier; then the effect 

of one on the other is measured. 

cy. Errors can occur in the analysis if the 
generator drifts from the fundamental 
frequency to which the analyzer was 
tuned. An analysis with automatic null 
compensates for minor drifts. However, 
drifting introduces errors to measure- 
ments made with the manually tuned ana- 
lyzer. 

A note of caution regarding THD mea- 
surements: It seems logical that one could 
measure both the THD of the generator 
and the THD at the output of the unit 
under test and subtract, thus arriving at 
the THD contributed by the device under 
test. Unfortunately, because of the com- 
plex qualities of the signals, this tech- 
nique does not lead to a proper measure- 
ment. The THD of the audio oscillator 
must be substantially less than that ex- 
pected from the amplifier being tested. 

Intermodulation distortion 
Distortion is any difference, other than 

Hz sidebands created by any IM distor- 
tion of the amplifièr) is applied to an AM 
detector. The detector output is a 60 -Hz 
signal whose amplitude is in direct pro- 
portion to the amount of IM present. Any 
7 -kHz signal passing through the AM 
detectors is removed by the low -pass fil- 

ter. The 60 -Hz product is measured by 
the voltmeter. 

The áudio oscillators used for this par- 
ticular application must be almost free of 
hum, especially the one generating the 7- 

kHz signal. Extremely low harmonic con- 
tent is required of the one that generates 
the 60 -Hz signal. To avoid spurious beats 
caused by interaction between the 60 -Hz 
line frequency, the 60 -Hz test signal is 

usually synchronized to the line. (The 60- 
Hz liiíe itself is not used for the measure- 
ment since its harmonic content and am- 
plitude variations with time are too great 
to permit successful measurements.) It 
should be noted that the 4 -to -1 combiner 

mixing the 60 -Hz and 7 -kHz signals must 
produce no IM of its own. 

Intermodulation distortion, while most 
frequently produced by the active compo- 
nents of amplification, can also be pro- 
duced by electromechanical connections 
on the output of an amplifier. Intermodu- 
lation distortion produced in such con- 
nections is most frequent under high 
power conditions, and is usually mea- 
sured at both high- and low -power lev- 
els. 

Power output 
The audio oscillator is used to drive 

audio amplifiers to a desired output level 
to make power measurements. The power 
output is usually increased until a certain 
harmonic -distortion value is reached. 
Measurements are made at this level with 
the formula P = E2 /R, or by 
P= E X I if a current meter is available. 
When the first formula (the most com- 
mon) is used, a purely resistive load is 

mandatory. A speaker does not provide a 

constant impedance over frequency. 

Audio response 
These measurements determine the 

uniformity of the amplifier's amplitude 
response with changes in input frequency. 
Usually this is plotted as decibels varia- 
tion, with the frequency plotted on a loga- 
rithmic scale for compression. Frequency 
response measurements use the audio os- 
cillator as a signal source because the 
audio oscillator has a known flat output. 
Metered audio oscillators tend to reduce 
setup time. Audio response measure- 
ments may be made at various power lev- 

els and for different control settings, such 
as TREBLE and BASS. 

Impedance 
Both input and output impedance mea- 

surements may be made with the audio 
test oscillator as a signal source. These 
measurements most frequently establish 
an output voltage level from the amplifi- 
er, and either insert a series resistance for 
input measurements or a parallel load 
resistance for output measurements. The 
inserted resistance is then varied until the 
output voltage is reduced by 6 dB (50 %). 
At this point, the variable resistor is equal 
to the unknown impedance. 

Damping factor 
The damping factor of an audio ampli- 

fier is the ratio of output impedance to 
the rated load impedance. This damping 
factor is measured by driving the un- 
loaded amplifier to maximum output 
without introducing distortion. The no- 
load output voltage is measured (VNL). 

The rated load (usually 4, 8 or 16 ohms) 
is now connected and the full -load output 
voltage is measured (VFL). The damping 
factor is then given by: 

VFL Damping Factor = 
VNL VFL 
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AF OSCILLATOR 

AC VOLTMGTER 

FIG. 2 -A SIGNAL GENERATOR for an AC bridge. If oscillator output is balanced to ground, the 
amplifier can have a single -ended input. 

An amplifier whose output impedance 
is matched to the load impedance has a 
damping factor of 1. Audio amplifiers, 
however, commonly have damping fac- 
tors of 50 or greater. 

Miscellaneous measurements 
Input sensitivity and input overload are 

two measurements frequently made on 
audio amplifiers. Both measurements de- 
pend on reaching a low- distortion perfor- 
mance level, and so require a low- distor- 
tion oscillator. Channel separation mea- 
surements determine the amount of 
crosstalk between two channels in a ste- 
reo or quadriphonic system. 

Bridge measurement 
The audio oscillator is often chosen as a 

signal source for bridge measurements 
simply because many of them have a bal- 
anced output. The simple test configura- 
tion of Fig. 2 is used. A very high degree 
of balance can be provided by the audio 
oscillator if a battery- operated type is 
selected. 

In addition to the balanced output 
requirements, the audio oscillator also 
provides low -distortion signals and low 
hum and noise. Deficiencies in any of 
these areas cause some imbalance in the 
bridge, since the undesired signals can 
make it difficult or impossible to null the 
bridge effectively. To successfully main- 
tain bridge balance for extended mea- 
surements, the oscillator frequency must 
be constant. Therefore, the good frequen- 
cy stability properties of the audio oscilla- 
tor make it a popular choice for bridge 
measurements. Bridge measurements 
also generally require a constant ampli- 
tude. Amplitude variations of the signal 
driving the bridge appear as amplitude 
variations at the bridge output. The audio 

PULSE GEN 
DUTY CYCLE 1% 

FREQUENCY F 

AUDIO 
OSC 

AUDIO 
OSC 
2F 

oscillator, with its extreme amplitude sta- 
bility, is most satisfactory for this pur- 
pose. 

Synchronized oscillator 
The audio oscillator in the synchroniz- 

ing mode can be used for signal regenera- 
tion. Often in a laboratory situation, pro- 
cessing or transmission causes the mea- 
sured signal to be too noisy, too high in 
distortion, or to have excessive amplitude 
variations. Applying this signal to the 
synchronizing input of an audio oscillator 
results in an output signal in which noise, 
amplitude variations and distortion are 
highly suppressed. The audio oscillator 
acts as a high -quality filter, and when 
used in this mode, tracks frequency 
changes of the synchronizing signal over 
short excursions within the oscillator's 
lock range. If the synchronizing signal 
leaves the oscillator's lock range, the 
oscillator output signal reverts to its natu- 
ral frequency indicated on the front -panel 
dial setting. 

A typical example is period measure- 
ment of signals with a high noise content. 
Period measurement is susceptible to a 
high degree of error if there is signal 
noise. Filtering by a synchronized oscilla- 
tor substantially improves period mea- 
surement accuracy. 

A fixed degree of phase shift can be 
inserted between the synchronizing signal 
and the audio oscillator output signal by 
adjusting the front -panel variable -fre- 
quency control. Within certain limits, the 
synchronized audio oscillator can be used 
to achieve a specified phase shift or time 
delay. 

Frequency response and phase -shift 
analysis of many of the extremely selec- 
tive electronic filters available require the 
signal source to have excellent frequency 

SYNC INPUTS 

AUDIO 
OSC 
3F 

AUDIO 
SSC 
F 

AUDIO 
OSC 
5F 

COMPLEX 
C WAVEFORM 

OUTPUT 

FIG. 3 -A FOURIER SYNTHESIZER consists of a combination of oscillators that can produce square - 
waves or other complex waveforms by adding synchronized harmonics to the fundamental. 

stability. The signal source also must have 
very good spectral purity. However, the 
excellent frequency stability require- 
ments may exceed either the setability or 
stability capabilities of the audio oscilla- 
tor. To make such measurements, the 
audio oscillator may be locked to a digi- 
tally derived source having a high degree 
of frequency stability but with poor spec- 
tral characteristics. 

The synchronizing input of an audio 
oscillator does not reject harmonics. 
Therefore, the audio oscillator can be eas- 
ily locked to the second, third, fourth, 
fifth, or higher harmonic of the synchro- 
nizing signal, if the harmonic content is 
great enough. In some cases this is advan- 
tageous. For example, a number of oscil- 
lators can be synchronized to one particu- 
lar signal with a high harmonic content. 
Each oscillator is synchronized to a dif- 
ferent harmonic. The output signals of 
the various oscillators are combined in a 
resistive adder. 

Extremely complex waveforms can be 
synthesized by this technique. For exam- 
ple, the squarewave contains a fundamen- 
tal signal plus a signal at the third har- 
monic of the fundamental whose ampli- 
tude is one -third that of the fundamental, 
and so on up the odd harmonic spectrum. 
An extremely pure squarewave could 
therefore be synthesized by this tech- 
nique (see Fig. 3). Because all other wav- 
eforms are combinations of a fundamen- 
tal sinewave and its various harmonic 
amplitudes and phases, they also can be 
created through such a technique. 

A synchronized audio oscillator can 
reduce frequency jitter or phase -noise 
problems on the incoming signal. Again, 
the synchronized audio test oscillator fil- 
ters out these modulating components 
from another frequency. The ability of 
the audio test oscillator to remove these 
components is limited by the short -term 
frequency stability of the oscillator it- 
self. 

Summary 
Although the audio oscillator is no 

longer the sole low- frequency signal 
source for all laboratory and service work, 
there is a wide range of applications in 
which this most useful instrument should 
be applied. The audio oscillator has im- 
proved considerably in some of the most 
fundamental and desired specifications. It 
has moved from its original general -pur- 
pose usage into the category of a specialty 
measurement instrument. It is used 
whenever only a high -purity audio test 
oscillator is good enough to provide the 
signals required. When an instrument 
evolves in this manner, it very often 
moves out of the low -cost category and 
into the special laboratory instrument 
classification. The audio test oscillator 
has definitely not done that. Although a 
good laboratory tool, it is also a funda- 
mental service tool in shops that service 
quality audio gear. R -E 
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cut your 
-\fue 

VERSATILE AND EFFICIENT 
Don't waste fuel or electricity heating or cooling your home or office 
when it is unoccupied. With this revolutionary new microprocessor con- 
trolled thermostat you can effectively tailor your heating and cooling 
usage to maximum efficiency with no loss of comfort. Program your 

schedule into the AutoPace 7 and it will automatically cut back temper- 

atures just prior to your leaving and then re- establish a comfortable 
temperature just slightly ahead of your arrival. You retain full comfort at a 

substantial saving of energy. Additional programmed nighttime cutback 
periods save even more, all automatically. Seven consecutive days may 

be individually programmed with up to four different time -temperature 
settings per day, giving you 28 energy saving settings you can live with. 

This unit is so effective that it qualifies for the Federal Income Tax Credit 
for energy saving devices. 

EASILY ADAPTED TO YOUR PRESENT SYSTEM 
AutoPace 7 is compatible with most 24vac 4 wire heating- cooling in- 

stallations and may be adapted for use with 2 wire heating systems. 

Simple to install, the unit comes with all necessary hardware and full 

instructions. The manufacturer, Autotronics, has even set up a Toll Free 

Technical Information "Hot Line" to answer any questions. 

SIMPLE KEYBOARD OPERATION 
Simpler to use than a calculator, all program instructions are easily en- 

tered via the self contained keyboard. Just enter the days, times and 

temperatures you desire, AutoPace 7 will do the rest. You can even 

temporarily override a setting for as long as you wish. If you desire, the 
Anti- Tamper security feature assures only authorized changes of pro- 

gramming. After programming is completed, simply flip up to the decor- 
ative cover to conceal all controls. The attractive Lo- Prolile design blends 
in with any decor. 

MICROPROCESSOR BASED DESIGN 
Solid State temperature sensing plus Microprocessor circuitry insures 

reliability. Far more accurate than conventional thermostats, AutoPace 7's 
unique digital control will maintain temperatures accurately for maximum 

comfort. Easy to read digital display provides continuous readout of both 

temperature and time. The AutoPace 7 is so well designed that even in 

the event of a power failure it automatically resets itself to 68 degrees in 

the heating mode or 78 degrees in the cooling mode. 

HOW MUCH CAN YOU SAVE 
Savings of up to 30% can be achieved with the AutoPace 7 as compared 

to conventional thermostats. The actual amount of your savings will vary 

according to geographical location and temperature settings used. 

AutoPace 7, at only $199.95, will pay for itself in a very short period of 

time due to todays high cost of fuel and electricity. Additional savings 

are effected by taking advantage of the Federal Income Tax Credit for 

Energy Saving Devices. The quickest way to start saving is to call us on 

our Toll Free Hot Line 800 -223 -0474, or fill in the handy coupon today. 

r ADVA 
ELECTRONIC 

To order - use this coupon or call 

54 West 45 Street, New York, N.Y. 10036 

Please send me '. 

TOLL FREE 
HOT LINE 

800 -223 -0474 

NINO 

-IN NEW YORK STATE 212 -687 -2224 

AutoPace 7 Thermostat' at $199." each 

Payment enclosed u Bill my MASTER CHARGE L' VISA L 

Acct. # Exp Date 

Name 

Address 

City State Zip 

N.Y. State Residents Please Add Sales Tax 
Orders Outside Continental U.S. Add $5.00 RE-12 J 
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ARE YOU TAKING ADVANTAGE OF THE OP- 

portunities to take the sample CET tests 
that appear on a space -available basis in 
Radio -Electronics? (The first five chap- 
ters appeared in the May, July, Septem- 
ber and November 1978 and February 
1979 issues.) If you feel you are ready to 
sit for the Associate -level or full exam, 
write to ISCET, 1715 Expo Lane, India- 
napolis, IN 46224 for the name and 
address of the examiner nearest to you. 
Now, dig in and see how well you do on 
this month's test questions. See if you can 
get 75% or more correct. Also, review the 
questions and the answers to the previous 
test. 

Chapter 6 questions- Instruments 
1. In which of the following circuits 

would testing with a low impedance 
voltmeter be expected to affect nor- 
mal operation? 
a. An AVC (Automatic Volume 

Control) voltage bus. 

() b. An audio output tube cathode cir- 
cuit. 

() 

You Can 
An installment of a continuing series 

readiness to qualify as a 

c. A multivibrator grid circuit. 

d. A bridge rectifier circuit in a low - 
voltage power supply. 

2. The best way to view unmodulated 
RF frequencies in CB radios is: 
a. with an oscilloscope using a de- 

modulator probe. 

b. with a distortion analyzer. 

c. with an oscilloscope having a hori- 
zontal amplifier bandwidth ex- 
ceeding 30 MHz. 

d. with an oscilloscope that has a 
vertical amplifier bandwidth ex- 
ceeding 30 MHz. 

A signal strength meter is used for: 
a. checking antennas 

b. checking resonant circuits 

c. checking oscilloscope bandwidth 

d. checking sweep generator band- 
width 

4. A dual -trace oscilloscope has both an 

() 

() 
() 

() 

() 
() 
() 

5. 

alternate and a chopped mode. 
Which mode would be most likely to 
be used for low frequencies? 
a. chopped 

b. alternate 

c. either 

Which of the following two -wave- 
form examples resembles the hori- 
zontal sweep voltage of a: a recurrent 
sweep; and b: a triggered sweep oscil- 
loscope? 

6. An oscilloscope calibrated to read 1 

volt -per- division would show how 

a 

Correct answers to Chapter 5 
Questions about electronic 
components and circuits 

Here are the answers to the questions 
on electronic components and circuits 
that appeared in the February 1979 
issue. 

I. Correct answer is "b." The resonant 
tank circuit will act as a high imped- 
ance or load to only a narrow band of 
frequencies at and near the resonant 
frequency of the L -C combination. 

The resonant frequency f, is the fre- 
quency at which XL = X. Frequen- 
cies above the resonant frequency 
will be by- passed through C. Fre- 
quencies below the f, will be by- 
passed through L. 

2. Correct answer is "a." 

3. Correct answer is "C." The Zener 
"D" will conduct when the E2 volt- 
age goes higher than the diode's 
breakdown potential. Zener diodes 

ANSWERS TO 
are constructed so that they have 
different voltage points at which they 
avalanche, drawing heavy current un- 
til the voltage his been reduced 
below the breakdown point again. 
The circuit in Fig. 3 is Commonly 
used to provide régulation in power 
supplies. 

4. Correct answer is "d." The two oppo- 
sitely connected diodes would truly 
act as a short for large signals. How- 
ever, for signals whose desired maxi- 
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Be A CET 
of questions aimed at checking your 
Certified Electronic Technician 

DICK GLASS 

much vertical deflection when read- 
ing a voltage which shows 2 volts on 
an AC meter? 

() a. 2 divisions 

( ) b. 4 divisions 

( ) c. over 5 divisions 

( ) d. 2.8 divisions 

7. An oscilloscope calibrated to read 1 

volt -per- division would show how 
much deflection if reading a voltage 
which shows 2 volts on a DC meter? 

( ) a. 2 divisions 

() b. 4 divisions 

() c. over 5 divisions 

( ) d. 2.8 divisions 

8. To connect an ammeter how should 
it be inserted with respect to the 
load? 

( ) a. In series 

( ) b. In parallel 

2 

108 MHz RF; L + R; L -R; and 19 

kHz modulation is a: 
a. TV sweep generator 

b. CB test generator 

c. color bar generator 

d. FM- stereo generator 

FIG. 2 

9. A generator which produces 88 to 10. The scope producing Fig. 2 is set on a 

horizontal sweep rate of 10 ms -per- 
div. What is the frequency of the 
waveform? 

( ) a. 500 Hz 

()b.50Hz 
( ) c. 25 Hz 

( ) d. 250 Hz 

Be sure to keep this issue handy so you 
can check your answers in the next chap- 
ter of the CET test. The new questions in 
the next chapter will be on "test and 
measurements." You may find it a little 
tough if you haven't brushed -up on the 
subject. R -E 

PRIOR Quiz 
mum level is less than the contact 
potential of the diodes (perhaps sig- 
nals whose peaks are less than .5 

volts, as an example), the arrange- 
ment would allow passage of desired - 
size frequencies, but would act as a 
short to unwanted noise spikes, either 
negative or positive. 

5. Correct answer is "a." Fig. 5 is a 
drawing for a simple crystal radio. It 
will work best with a high -impedance 
headset connected from terminal 

"E" to ground. 

6. Correct answer is "a." The upper- 
most component shown in Fig. 6 is a 
photoresistor which varies its resis- 
tance according to the light directed 
on it. Thus it can be used to vary the 
bias on the transistor, turning it on 
and activating the relay. The relay 
can be connected to a light switch, 
alarm, etc. 

8. Correct answer is "a." 

9. Correct answer is "a." About the 
easiest way to tell the difference 
between a discriminator and a ratio 
detector is to remember that a ratio 
detector has the diodes hooked up 
oppositely and has a large -value ca- 
pacitor across the circuit (4 µF in this 
case) 

7. Correct answer is "c." 10. Correct answer is "a." 
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HITACHI VIZnc, TRIPLETT 

PHILIPS HICKOK FLUKE 
New Portable Digital Capacitance Meter 

MODEL 820 Measures capacitance 
from 0.1 pF to 1 Farad 

Resolves to 0.1 pF 

10 ranges for accuracy 
and resolution 

4 digit easy -to -read LED 
display 

0.5% accuracy 

Special lead insertion 
jacks or banana tacks 

Fuse protected 

Uses either rechargeable 
or disposable batteries 

Overrange indication 

Call For Our Price 

3 -1/2 Digit DMM with .5% Accuracy 

i'I(pmfcaeN 

MODEL 

2810 
3'i: digit easy to read LED display 

0.5 °e DC accuracy typical 

100AV, .01 resolution 

10 ohm range and control to zero 
lead resistance 

Selectable High- /Low-power ohms 
on four ranges 

Auto zeroing 

Call For Our Price 

80MHz Counter with Period Function 

Call For Our Price 

MODEL 1820 
5Hz to 80MHz reading guaranteed - 
100MHz typical 

Period measurements from 51-Iz 
to 1MHz. 

Period average. auto and manual 
positions 

One PPM resolution 

Totalizes to 999999 plus overflow 

Elapsed time measurements from 01 
to 9999.99 seconds plus overflow 
One- megohm input resistance 

Bright .43'. high LED readouts 

FLUKE DIGITAL MULTIMETERS 

a Q1.1.; 8022A 
Extensive overload and transient protection 
Rugged construction 
Hi /Lo power ohms for in- circuit resistance and diode testing 
10 MO input impedance doesn't load circuit 
200 hour battery life - low battery indicator 
Large LCD readout - 2000 counts 
1 year calibration cycle 
One -hand operation 

NOW $129. 
BASIC 
SPECIFICATIONS 

De yero AC yam 

tame 0.2- 
10WV 750V 

oc cum. AC orate n 
0.002, 0.002- 200 

2A 2A 20 A 

InodttA 100eV 100 eV 1xA 1 A 
Accuracy. m.n+u 1. +9' 10.75 +11 (1.5 +21' 102+ 

DIGITALMULTIMETERS 

8020A NOW 0.1% Basic dc accuracy 
26 Ranges -5 Functions plus New Conductance Function for up to 
10,000 Mit Leakage Measurements 
Extensive Overload and Transient Protection 
Rugged Construction -2Year Warranty 
Hi /Lo Power Ohms for In- circuit Resistance and Diode Testing 
10 Mel AC /DC Input Impedance Doesn't Load Circuit 
200 Hour, 9V- Battery Life -Low Battery Indicator 
Large LCD Readout -2000 Counts 
0.1% Basic dc accuracy 

One Hand Operation 
Complete with Battery and Test Leads 

The new Fluke 8020A continues the standard of excellence set by the highly success- 
ful 8000A munimeter family. Many features set the 8020A apart es a truly exceptional 
instrument. Twenty-four ranges end 5 functions Include measuring to 
r000V oc. 750V , 2A ac /dc and 20 Mn. Vi /LO ohms a ued il in urcuit 
resistance and diode test capability. In addition, a new Conductance function allows 
resistance and leakage measurements up to 10,000 Mn, a must for circuit board work 
and component checking. 

The 8020A has been designed with me user in mind and features exclusive °ne -hand 
operator. For harsh seivice environments. the 8020A has a ruggedl:ed c and 
extensive 0 erload /trans Bot prole backed up by a 1 -year w 

r 

anty. Long term 
stability (1-year calibration cyc''ci odlustments. lip to 
200 hours of continuous ope,,r V elkallne battery 

FREE CASE WITH 

LC R-7 40 
LCR Bridge 

Inttratyaenit Corp. 

Regular price S350 

$299.96 

Highly accurate 3 unit digital readout. 

Measures inductance (LI. Capacitance (C). 
and Resistance (R). within -_ 0.5 °a accuracy 

Operates on one 9V battery 

New Low Distortion Function Generator 

MODEL 3010 
Generates sine, square and triangle 
waveforms 

Variable amplitude and fixed TTL square - 

wave outputs 

0.1 Hz to 1 MHz in six ranges 

Push button range and function selection 

Typical sine wave distortion under 0.5 °0 
from 0.1 Hz to 100kHz 

Variable DC offset for engineering 
applications 

VCO external input for sweep- frequency 
tests 

New Sweep /Function Generator 
MODEL 3020 

Four instruments in one 
package -sweep generator. tune 
fion generator. pulse generator. 
tone -burst generator. 

Covers 0.02Hz -2MHz 

1000: 1 tuning range 

Low -distortion high- accuracy 
Outputs 

Three -step attenuator plus 
vernier control 

Internal linear and log sweeps 

Tone -burst output is front -panel 
externally programmable 
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KPRECISION LEADER I DORIC 

0 Non -Linear Systems III DATA PRECISION 
J 

FINAL 
CLOSE -OUT 

DUAL -TRACE 5" 30MHz 
TRIGGERED SCOPE... 

MODEL 

1474 

Call For Our Price 

Rise Erne 1 1 7 nS or less 

Built -in signal delay line permits view of leading 
edge of high frequency pulse rise time 

Triggers on signals up to 50MHz 

5mV cm vertical sensitivity 

Mode automatically shifts between CHOP 
and ALTERNATE as you change sweep time 

Checks most digital logic circuitry. including ECL 

High accuracy ten position vertical input attenuator 

Flat response with smooth rolloff past 30 MHz 

PDA CRT with P31 phosphor 

Built -in high- and low-pass filters 

Maintains calibration accuracy from over 105-130 
VAC and 205 -260 VAC 

20 calibrated sweeps - 0.2 uS cm -0.5 S cm 

Differential input capability 

Algebraic addition and subtraction 

Built -in RF detector for modulation envelope display 

Illuminated graticule 

PORTABLE OSCILLOSCOPES 

Non -Linear Systems 

MS15 

BATTERY OPERATED 

MS215 

NEW 
MS230 

Reg. price $349. 

$29995 

Dual Trace 15 MHz 

Reg. price $465. 

$39995 

Dual Trace 30MHz 

Regular price $598. 

$49995 

Automatic Transistor Checker 

bstrupspts Corp. 

MODEL 

LTC -906 

Regular price $189 

$159.95 

Lights Up. Sounds Off. Measures. 
Identifies. Displays. 

A multipurpose. portable. transistor checker 
automatically better for laboratory, shop 
and school. 

Checks transistors, FETs. diodes. good or bad 
& in or out of circuit. 

Automatically tests a broad range of parameters 
with simple. program on -off switches -no 
confusing buttons or lead changes. 

Automatically identifies Germanium or Silicon, 
plus emitter base and collector. 

LED display plus audible tone indicates 
defective or good performance. 

Absolute meter readout of DC parameters 

Lab -Quality 
Semiconductor Tester... 

Measure F7 of bipolar transistors up to 
1500 MHz 

Nondestructive testing of transistor and diode 
breakdown voltages 

Measures transistor beta or FET gm 

Measures all transistor breakdown and leakage 
parameters 

Fast testing of transistors, FET's, and SCRs - 
in or out-of- circuit 

Base diagrams are not required 

No biasing information required 

Identifies all leads of transistors and SCR's 

Automatic identification of PNP "NPN types and 
N- or P- channel FET's 

Call For Our Price 

MASTER CHARGE THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

ADVA 8 00 -223 -0474 _ 

VISA 

ilI 
X 

CFC 54 WEST 45th STREET, NEW YORK, N.Y. 10036 212- 687- 2224ELE IC 
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74 

cormmunicatíons córner 

RF directional wattmeters 
HERB FRIEDMAN, COMMUNICATIONS EDITOR 

IN ALL COMMERCIAL RADIO COMMUNICA- 
tion services reliability is the most impor- 
tant parameter next to maintaining FCC 
performance specifications. (Some tech- 
nicians might argue that reliability is 
more important than FCC requirements, 
but that's a subject for another time.) 

In a sense, many of us were spoiled by 
CB when it came to output power mea- 
surements. While output power was for- 
merly measured with laboratory -grade in- 
struments, the 4 -watt AM/12-watt PEP 
SSB maximum of CB easily lent itself to 
budget -priced RF power metering, and 
one could often run across combination 
RF output /VSWR meters for anywhere 
from under $5 to $25, the exact price 
depending more on the size of the me- 
ter(s) and its cabinet than the reliability 
of the instrument. 

In most instances, the calibration of the 
CB power /VSWR meter depends on a 
factory- adjusted potentiometer of the 
least expensive variety and quality. As 
long as the meter sits on a shelf it-is accu- 
rate; but after being bounced around in 
the bottom of a tool box one would not 
even take long odds on its accuracy. It 
might be OK for CB -but would you 
trust it for testing or adjusting a marine 
or aircraft radio, where someone's life 
could depend on the fact that the output 
power measurement might reflect some 
form of improper operation? In short, for 
professional use reliability must be a 
prime consideration at all times. 

In the area of power meters the trans- 
mission line directional wattmeter has 
been the general service and lab standard. 
As implied, the sensing device is a coax- 

COMPLETE WATTKITS for the service technician are available. These include a basic meter, a 
padded carrying case, patch coax cable, storage compartments for power sensing elements and line 
connectors. A larger kit includes a 100 -watt dry (air cooled) dummy load, and a larger carrying 
case. 

line section (usually from about 3 to 12 
inches depending on total power capaci- 
ty) with an impedance equal to the trans- 
mission line with which it will be used - 
50 ohms is more or less standard for ama- 
teur, VHF, and HF communications. The 
coax -line section has an opening into 
which the user plugs an RF element spe- 
cifically rated for maximum power and 
frequency limits. An attached calibrated 
meter is driven from a detector within the 
element. When the element is turned one 
way the meter indicates forward output 
power. When the element is rotated 180 °, 
the meter indicates reflected power. (A 
supplied chart that we have mentioned in 
previous columns can be used to interpret 
the two power readings in terms of sys- 
tem VSWR.) 

The coax -line sections come in all sizes, 
depending on the manufacturer. There 
are itty -bitty models with special ele- 
ments for indicating in terms of milli - 
watts; finger -size sections rated up to 
about 1 kW; and even (nominally) 3- and - 
5 -inch sections for up to 50,000 watts. As 
a general rule, the sections intended for 
use up to about 1 kW are available with 
interchangeable end connections; the user 
can almost instantly change to N, BNC 
or UHF type connectors. 

To make life a bit easier for the service 
technician, the coax -line section and me- 
ter are often combined in a rugged metal 
case. The classic Bird model 43 wattmet- 
er is the most familiar example. Among 
the modern styled designs is the model 
1000 -A from Dielectric Communications 
shown in the photographs. The 1000 -A 
accepts plug -in elements (sensors) from 
0.1 to 5000 watts full scale and covers the 
range of 2 to 1000 MHz. It is available in 
a Wattkit that consists of the 1000 -A, a 
padded luggage -type case, a UHF con- 
nector and patch cable, storage compart- 
ments for additional elements and coax - 
cable connectors of various types, and a 
device called a Sniffer. That brings us to 
the next part of this column 

Performance specifications 
The FCC has minimum standards for 

harmonic, sideband, and spurious radia- 
tion for virtually all transmitters. In addi- 
tion to insuring that a transmitter meets 
the specifications for those parameters, a 
technician is responsible for insuring that 
the carrier frequency is within what has 
become rather stringent limits. As a gen- 
eral rule, the service technician checks for 
spurious signals and the carrier frequency 

continued on page 76 
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ITEM NO. 
CMOS SAFE 

"' IC INSERTION/EXTRACTION KIT 
MOS -1416 14 -16 CMOS SAFE INSERTER EX -1 14 -16 EXTRACTOR 

KIT INCLUDES MOS -2428 24 -28 CMOS SAFE INSERTER 
EX -2 24 -40 CMOS SAFE EXTRACTOR 

MOS -40 36-40 CMOS SAFE INSERTER 

OK MACHINE & TOOL CORPORATION 
3455 CONNER Sly., BRONX, N.Y. 10475 U.S.A. 

PHONE 1217) 994 6600 TELEX NO 125091 

PRINTED IN U.S.A. 

INS -1416 14 -16 PIN DIP IC INSERTER $ 3.49 

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 MOB 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 

WK -7 COMPLETE IC INSERTER /EXTRACTOR KIT $29.95 

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 

CIRCLE 41 ON FREE INFORMATION CARD 
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ELF II by Netronics Write and run programs -the 
very first night -even if you've 
never used a computer before! 

Featuring RCA 1802 

COSMAC CPU 
Own a powerful home computer system, starting for just $99.95 -a price that 

gets you up and running the very first night... with your own TV for a video 

display. $99.95 ELF II Includes RCA 1802 B bit microprocessor addressable to 64k 

bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard. 

two digit hex output display, stable crystal clock for timing purposes, RCA 1861 

video IC to display your programs on any video monitor or TV screen and 5s /ot 

plugin expansion bus !less connectors/ to expand Elf /I into a giant! 

ELF II Explodes Into A Giant! 
Master ELF IN $99.95 capabilities, then expand with GIANT BOARD 

KLUGE BOARD...4k RAM BOARDS...TINY BASIC...ASCII KEYBOARD... 

LIGHT PEN... ELE-BUG MONITOR... COLOR GRAPHICS b MUSIC SYSTEM... 
TEXT EDITOR ..ASSEMBLER DISASSEMBLER VIDEO DISPLAY BOARD 

and, another great reason for getting your ELF now - 

You're up and running with video graphics for just $99.95 - 
then use low cost add -ons to create your own personal system 
that rivals home computers sold for 5 -times ELF Its low price! 

prerecorded tape cassettes. 

ELF II Gives You The Power To Make Things Happen! 
Expanded, ELF II can give you more power to make things happen in the real 

world than heavily advertised home computers that sell for a lot more money. 

Thanks to an ongoing committment to develop the RCA 1802 for home computer 

use, the ELF II products -being introduced by Netronics -keep you right on the 

outer fringe of today's small computer technology. It's a perfect computer for 

engineering, business, industrial, scientific and personal applications. 

Plug in the GIANT BOARD to record and play back programs, edit and 

debug programs, communicate with remote devices and make things happen in 

the outside world. Add Kluge Iprototypingl Board and you can use ELF II to 

solve special problems such as operating a complex alarm system or controlling 

a printing press. Add 4k RAM Boards to write longer programs, store more 

information and solve more sophisticated problems. 

ELF II add -ons already include the ELF II Light Pen and the amazing ELFBUG 
Monitor -two extremely recent breakthroughs that have not yet been duplicated 
by any other manufacturer. 

The ELF-BUG Monitor lets you debug programs with lightening speed because 

the key to debugging is to know what's inside the registers of the microproces- 

sor. And, with the ELF -BUG Monitor, instead of single stepping through your 

programs, you can now display the entire contents of the registers on your TV 

screen. You find out immediately what's going on and can make any necessary 

changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 

TV screen with just a wave of the "magic wand." Netronics has also introduced 

the ELF II Color Graphics b Music System -more breakthroughs that ELF II 

owners were the first to enjoy! 

ELF II Tiny BASIC 
Ultimately, ELF II understands only machine language -the fundamental coding 

required by all computers. But, to simplify your relationship with ELF Il, we've 
introduced an ELF II Tiny BASIC that makes communicating with ELF II a 

breeze 

Now Available! Text Editor, Assembler, 
Disassembler And A New Video Display Board! 

The Text Editor gives you word processing ability and the ability to edit 
programs or text while it is displayed on your video monitor. Lines and charac 
tors may be quickly inserted, deleted er changed. Add a printer and ELF II can 

type letters for you -error free -plus print names and addresses from your 
mailing list! 

ELF ll's Assembler translates assembly language programs into hexidecimal 
machine code for ELF II use. The Assembler features mnemonic abbreviations 
rather than numerics so that the instructions on your programs are easier to 
read -this is a big help in catching errors. 

ELF It's Disassembler takes machine code programs and produces assembl 
language source listings. This helps you understand the programs you ar 

working with... and improve them when required. 
The new ELF II Video Display Board lets you generale a sharp, profession I 

32 or 64 character by 16 line upper and lower case display on your TV screen r 

video monitor -dramatically improving your unexpended $99.95 ELF II. When yo 

get into longer programs, the Video Display Board is a real blessing! 

Now Available! 
A -D /D -A Board Kit includes) channel (expandable to 

4) D -A, A -D converters, $39.95 plus $2 postage & hand- 
ling. , 

PILOT Language -A new text- oriented language that 
allows you to write educational programs on ELF II with 
speed and ease! Write programs for games...unscram - 
bling sentences...spelling drills... "fill in the missing 
word" tests, etc.! PILOT is a must for any ELF II owner 
with children. PILOT Language on cassette tape, only 
$19.95 postpaid! 

Game Package on cassette tape (requires 4k RAM), 
$9.95 plus 52 postage & handling. 

Clip Here and Attach to Your Order Below! 

BREAKTHROUGH! 
Netronics proudly announced the release of 
the first 1802 FULL BASIC, written by L. 
Sandlin, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p &h. Also 
available for RCA VIP and other 1802 systems 
(send for details)! 

Master This Computer In A Flash! 
Regardless of how minimal your computer background rs now, you can learn 

to program an ELF II in almost no time at all. Our Short Course On Micropro 
cessor b Computer Ptogrammmg- written in non technical language -guides you 

through each of the RCA COSMAC 1802's capabilities, so you'll understand 
everything ELF II can do... and how to gel (IF 1/ to do it! Don't worry if you've 

been stumped by computer books before. The Short Course represents a major 

advance in literary clarity in the computer field. You don't have to be a computer 
engineer in order to understand it Keyed to ELF II, it's loaded with "hands on" 
illustrations. When you're finished with the Short Course, neither ELF II nor the 

RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 
you'll also be able to read magazines such as BYTE INTERFACE AGE POPU 

LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 

articles. And, you'll understand hgw to expand ELF II to give you the exact 

capabilities you need! 

If you work with large computers, ELF II and the Short Coarse will help you 

understand what they're doing. 

Get Started For Just $99.95, Complete! 
$99.95 ELF II includes all the hardware and software you need to start writing 

and running programs at home, displaying ,ideo graphics on your TV screen and 

designing circuits using a microprocessor -the very first night -even of you've 

never used a computer before. 

ELF II connects directly to the video input of your TV set, without any addi- 

tional hardwhre, Or, with an $8.95 RF modulator (see coupon below), you can 

connect ELF II to your TV's antenna terminals instead. 

ELF II has been designed to play all the video games you want, including a 

fascinating new targetlmissile gun game that was developed specifically for ELF 

II. But games are only the icing on the cake. The real value of ELF II is that it 
gives you a chance to write machine language programs -and machine language 

is the fundamental language of all computers. Of course. machine language is 

only a starting point. You can also program ELF II with assembly language and 

tiny BASIC. But ELF It's machine language capability gives you a chance to 

develop a working knowledge of computers that you can't get from running only 
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Netronics R &D Ltd., Dept RE -12 PHONE ORDERS ACCEPTED! 
333 Litchfield Road, New Milford, CT 06776 Call (203) 354 -9375 

Yes! I want my own computer! Please rush me- 
RCA COSMAC ELF II language d s a learning breakthrough for engineers and laymen 

kit al 099 95 plus 03 postage and alike $5 postpaid Total Enclosed $ 
hanging (requires 6 3 to 8 volt AC power 0 Deluxe Metal Cabinet with plexiglas dust cover tor ELF lI. (Conn res add lax) elpplyl 

$29 95 plus $2 50 pith 
' I Power Supply I required! 14 95 postpaid 

I am also enclosing payment includi g postage 8 handling) for 
RCA 1802 User s Manual s5 postpaid the items checked below' 

Tom Pittman n Short Course On Microprocessor 8 Computer I want my ELF II wired and tested with power supply, RCA 
Programming leaches you lust about everything mere is to know 1802 User's Manual and Short Course -all for lust 5149.95 plus 
about ELF II or any RCA 1807 computer Written in nontechnical $3 p8h. 

ALSO AVAILABLE FOR ELF II 

C] GIANT BOARDTM kit with cassette I/O RS 23? 
C ITy I/O 8,0a P I/O decoders for 14 separate Ito 
rnstrudmns and a System monnorretldor $39.95 plus 
S? p&h 

C] Kluge (Prototype' Board accepts up to 36 IC s 

$17 5$ plus SI p8h 
4k State RAM kit Addressable to any 4k page to 

64k 509.95 plus S3 p8h 
Gold plated 86 -pin connectors lone required for each 

NA in bnardl $5.70 ea postpaid 
_] Expansion Power Supply occurred when adding 4k 
RAM) $34.95 plus S? p8h 
Ili Professional ASCII Keyboard kit won 128 ASCII 

upper/lower case sel 96 printable characters onboard 
regulator panty logic selection and choice of 4 hand 
shaking signals to mate with almost any computer 
064.95 plus S? pin 

Deluxe metal cabinet for ASCII Keyboard. $19.95 
plus 02 50 p8,h 

C7 Video Display Board kit lets you generate a sharp. 
piolessinnal 32 or 64 character by 16 line upper and 
lower case display on your to screen or video monitr- 
mamahcaliy improving your unexpanded $99 95 ELF II 

this inside ASCII Keyboard cabinet 1 
'BRAS 

OW S2 pe.h 

ELF II Tiny BASIC on cassette lape Com 
nunds include SAVE LOAD s x. - 11 

CHARGE IT! Exp. Date 
Visa Master Charge 

(Bank._ - 

Accounts 

26 variables A-1 LET IF /THEN INPUT. PRINT GO TO. 

GO SUB RETURN END REM CLEAR LIST RUN. 
PLOT PEEK POKE Comes fully documenled and in- 
cludes alphanumeric generator required to display 
alphanumeric characters directly on your Iv screen with 
out additional hardware Also plays tick- lack-tce plus a 

drawing game that uses ELF II s her keyboard as a toy 
suck 4k memory required 514.95 postpaid 

Tom Pittman s Short Course on Tiny Basic for ELF II. 

S5 postpaid 

ELF -BUGTM Deluxe System Maersae on cassette 
tape Allows displaying the contents of all registers on 
your Iv at any point in your program Also displays 24 

bytes of memory with lull addresses. blinking cursor 
and auto scrolling A must tor the serious programmer' 
514.95 postpaid 

Teat Editor on cassette lape gives you the ability to 
insert delete or edit ones and words from your programs 
while they are displayed on your video monitor (Add 
printer and you can use ELE II to type error -tree tellers 
plus insert names and addresses torn your mailing list 

1 

519.95 postpaid 
Assembler on cassette tape translates assembly 

language programs into hexidecimal machine code for 
ELF II use Mnemonic abbreviations for instructions 
(ralhel man numerics) make programs easier to read 

and help prevent errors 519.95 postpaid 
Orsnsembler on cassette tape takes machine Code 

programs and produces assembly language source 1151 

logs lo help you understand and Improve your programs 
519.95 on cassette tape 

SAVE $9.90 -Text Editor. Assembler 8 Disassembler 
purchased together only $49.95! IRequire Video Dis 
play Board plus 4k memory 1 

ELF I I Light Pen. assembled 8 tested 57.95 plus S I 

p8h 
ELF II Color Graphics 8 Music System Board kit 

$49.95 plus $2 p8h 
ELF II connects directly to the video input of Our Iv 

set without addnronat hardware To connect ELF II In 

your antenna terminals instead. order RF Modulator. 
$8.95 postpaid 

Coming Soon. A -0. PA Convener. Controller Board 
and mole' 

Print 
Name 
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Stale Zip 
DEALER INOUIRIES INVITED 
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COMMUNICATIONS CORNER 
continued from page 74 

by visually observing the transmitter's 
output on a spectrum analyzer and /or a 
frequency meter. The problem is: Most 
spectrum analyzers and many frequency 
counters (depending on the frequency 
range and type) are rated for a maximum 
input of about I -watt RF. If you hit the 
input with more than the rated power or 
voltage, the analyzer and /or counter gen- 
erates its own spurious signals that you 
can't distinguish from the spurious sig- 
nals of the transmitter being tested. 

So how do we handle transmitter out- 
puts greater than 1 -watt? Better still; 
how would we tap off an RF sample from 
a transmission line carrying up to 1 kW 
without cutting into the line? The answer 
is a Sniffer. 

MINUTE SAMPLES OF RF are tapped from a 

transmission line with a Sniffer or similar 
device. The Sniffer plugs into the power meter 
just like a measuring element, or you can use 
just a coax line section by itself. It provides 43 
dB attenuation at the BNC connector ±8 dB. 
The attenuation vernier is the small screw adja- 
cent to the BNC connector. On a transmission 
line carrying 1 kW, the Sniffer can knock the 
sample down to 316 mW, a safe value for virtu- 
ally all test equipment. 

A Sniffer (also called a transmission- 
line tap, or Variable RF Signal Sampler) 
is simply an adjustable RF sensor that 
plugs into the same type of coax line sec- 
tion used in RF power meters. 

Closely resembling a power element, 
the Sniffer has a BNC connector to 
which you connect the test equipment. 
There is 43 dB ±8 dB attenuation 
between the power in the line and the 
output of the BNC connector. (A small 
screw adjacent to the BNC connector is 
the ±8 dB adjustment.) Thus if you have 
100 watts in the transmission line, the 
BNC output will be at least 31.6 
mW. 

Since the coax line section and the 
Sniffer are transparent to RF in the 
transmission line (except for the extreme- 
ly minute amount tapped off), like a coax 
line power meter, they can be left perma- 
nently connected to the antenna system. 

For additional information on direc- 
tional wattmeters and the RF Sniffer 
write to the manufacturer, Dielectric 
Communications, Tower Hill Rd, Ray- 
mond, ME 04071. R -E 

www.americanradiohistory.com

www.americanradiohistory.com


Master the art of color with the 
High - Performance NTSC Generator 

The best foundation for accurate color 
reproduction is an accurate and stable test 
signal source. B &K- PRECISION's new 
NTSC color pattern generator is all that 
and more. 

The B &K- PRECISION "1250" is a 

state -of- the -art generator intended for 
color broadcast, CATV and industrial 
applications. Its simple operation also 
makes it a time- saving tool for aligning 
and trouble -shooting video tape recorders. 

The primary pattern generated by the 
1250 is NTSC color bars with or without 
an -IWQ signal (occupying the lower 
quarter of the pattern). Other features are 
a five -step staircase pattern with select- 
able chroma levels; convergence dot, 
cross- hatch, dothatch and center -cross 
patterns; and a choice of eight color ras- 
ters (including black burst). The 1250 
doesn't stop at video patterns though, it 

B &K- PRECISION 
Model 1250 
$795 

also generates a stable 4.5 MHz sound 
carrier, modulated by I kHz or 3 kHz sig- 
nals or any external audio signal. RF out- 
puts can be generated on channels 3 or 4, 
or the standard TV i -f frequency. Each 
output is crystal controlled for stability. 

For trouble- shooting applications, in- 

iKPRECrsioa 

circuit analysis of custom ICs can be done 
by using the NTSC bar signal and an oscil- 
loscope to examine the inputs and outputs 
at each IC pin. These results can then be 
compared to that of a known good unit or 
reference diagram. The presence of NTSC 
sync, color bars, luminance components 
and sound carrier make possible a thor- 
ough evaluation of all video circuits. The 
internal RF modulator can be fed by an 
internal test signal or any external compos- 
ite video source. In addition, an RF output 
can be selected independently of the 
composite video output, so that a wave- 
form monitor and a television receiver 
can be fed simultaneously. 

The B &K- PRECISION 1250 will give 
you the master's touch for color. For 
immediate delivery or additional informa- 
tion, contact your local B &K- PRECISION 
distributor. 

DYNASCAN 
CORPORATION 

6460 W. Cortland Street Chicago, IL 60635.312/889 -9087 

In Canada: Atlas Electronics Ontario International Sales: Empire Exporters, Inc. 270 Newtown Road, Plainview. L.I.. NY. 11803 
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Two new IC's from RCA make DMM design a cinch. Plus 
other nifty new releases. KARL SAVON, SEMICONDUCTOR EDITOR 

CONSTRUCTING A DIGITAL VOLTMETER 
was once a major undertaking. There was 
an overall system to design, multiple pow- 
er supplies to be considered, many digital 
IC's to be designed and interconnected, 
and display- segment driver transistors to 
be wired. Now RCA has designed two 
IC's that make voltmeter construction 
easy and inexpensive. 

The CA3161E and CA3162E IC's are 
constructed with I2L /bipolar technology. 
They use integrated injection logic for 
low power and high -chip density. The I2L 
construction uses inverted transistors in 
which conventional emitters become col- 
lectors. This means that the usually high - 
breakdown voltage collector -base junc- 
tions are really relatively low- breakdown 
voltage emitter -base junctions. Bipolar 
devices are used where higher breakdown 
voltage and greater current capacity are 
required. 

The CA3162E analog -to- digital (A /D) 
converter is a three -digit resolution sys- 
tem that measures input voltages between 
-99 mV and +999 mV. Negative input 
voltages can be measured even though the 
IC power source is a single +5 -volt 
nominal supply. Figure 1 is the block 
diagram of the circuitry on the 107 X 
130 -mil IC in a 16 -lead dual in -line pack- 
age (DIP). 

The system uses the dual -slope tech- 
nique. The input voltage is converted to a 
proportional current that charges a capac- 
itor for a specific time interval (about 1.3 
ms). At the end of the time interval, the 
input- current source is disconnected and 
an internal constant -current source dis- 
charges the capacitor. The number of 
clock cycles that elapse from this time 
until the voltage reaches its initial value 
at the start of the charge period are 
counted. If properly scaled, the accumu- 
lated count directly corresponds to the 
DC input voltage. Dual -slope A/D con- 
version has the advantage of being inde- 
pendent of the internal clock frequency. 
Charge intervals are inversely proportion- 
al to frequency, and the counted clock 
cycles are directly proportional to fre- 
quency, so the two effects cancel each 
other. An internal ring oscillator supplies 
all the timing control signals, and no 
external oscillator components are neces- 
sary or even provided for by the RCA 
IC's. 

However, there must be some kind of 
accurate reference voltage against which 
to judge the input voltage. The CA3162E 
reference voltage is a band -gap supply 
that is transformed into the reference- 

HIGH 
INPUT 

11 

10 

LOW 
INPUT 

o 
+5V 

v+ 

ZERO INTEGRATING 

V+ 

12 

capacitor discharge current. This current 
is pitted against the converted input volt- 
age and therefore becomes the standard 
for the measurement. 

The 786 -kHz ring- oscillator frequency 
is divided by 2048 to produce the 384 -Hz 
multiplex signal. A further division by 96 
results in a 4 -Hz conversion rate. Conver- 

continued on page 80 
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DIGITAL ACCURACY AT YOUR FINGERTIPS 
LX 303 

by 
Hickok 

01111)1;1t NOW 

" 'I1S l)1I1.11 
1(11 t,l.li41 

On the bench, in your hand or on- the -go, 
LX303 is your number one value in a com- 
pact DVOM. Even though it is low priced, 
the LX303 provides the level of performance 
you'd expect to find in more expensive 
instruments. A full 3'/z digit display (1.999 
full -scale reading) provides range -to -range 
overlap for best accuracy and typical preci- 
sion of better than 1 %. The 100 mV DCV 
range gives you low level measurement capa- 
bility usually found on instruments costing 
nearly twice the price. The maximum reso- 
lution of 0.1 ohms lets you accurately check 
ballast resistors, windings, coils, etc. The 
low -power output (0.35 V max. full -scale 
voltage) makes in- circuit resistance measure- 
ments sure and easy. 

Fast, easy, one hand operation. Automatic 
polarity, automatic zero, automatic over - 
range indication and a rapid (3 per second) 
reading rate speed up and simplify operation. 
R. F. shielding assures you of jitter free 

readings on the big, inch high, easy read- 
ing, wide angle, LCD display. Panel switches 
are human engineered for easy one hand 
operation. 

Years of hassle -free reliability. The 300 hour 
typical battery life means you'll only need 
to install a new battery once every 6 months 
or so (at 2 hours /day, 5 days /week). A con- 
venient battery check capability is built in. 
The LX303's excellent overload characteris- 
tics also assure long reliable operation. All 
DC V ranges will take 1000 volts without 
damage except the 100 mV range which will 
handle 500 volts. All AC V ranges will with- 
stand 600 volts. The ohms ranges are fully 
protected too - up to 120 volts AC or DC 
without damage - up to 240 volts short 
term. 

10,000 Volt Protection (optional). For ap- 
plications where the LX303 will be used 
around voltages over 1000 volts - such as 

TV chassis, etc., the optional x10 probe 

r 

LX 303 SPECIFICATIONS 
DC Volts (5 RANGES): 200mV to 1000V full scale, RESOLUTION 0.1mV 
ACCURACY: ± (0.5% rdg +0.5% f.s.): INPUT IMPENDANCE: 10M4: 
OVERLOAD PROTECTION, 1000VDC or peak AC all ranges. AC VOLTS (40 Hz 

to 5kHz): 200V to 600V full scale: RESOLUTION: 0.1V: ACCURACY: ±(1.0% 
rdg -0.5% f.s.). 2.0 db at 5kHz: OVERLOAD PROTECTION: 600VDC or rms. 
RESISTANCE (6 RANGES, LOW POWER): 2004 to 20M4 full scale; 
RESOLUTION: 0.1Q; ACCURACY: ±(0.5% rdg +0.5% f.s.)z(1.5% rdg + 0.5 /o 
f.s.) on 20M4 range; OVERLOAD PROTECTION: 120VDC or rms all ranges, 
240V rms for 30 sec. DC CURRENT (6 RANGES): 20 nA to 200 mA full scale; 
ACCURACY: ±(0.5 % rdg +0.5% f.s.); OVERLOAD PROTECTION: 80V on 10 nA 

to 10 A ranges, 25 mA on 100 RA range and 500 mA on 100 mA range. 

GENERAL: DIMENSIONS: 5 %x3 %x1%" (14.7 x 8.5 x 4.3cm); WEIGHT: 12 oz 

(0.33kg); POWER 9V battery (not incl.) or Hickok AC Adapter: BATTERY LIFE: 
Alkaline, 300 hours typical READ RATE: 3 /sec.; TEMPERATURE: 0 C to 50 C 

operating. - 35 C to + 60 C storage. 

ADVANCE 

adapter (model VP -10) provides protection 
of up to 10,000 volts when making DC volt- 
age measurements. 

The LX303 is designed to withstand a drop from 
4 feet without damage. 

Built to "take its: The high impact thermo- 
plastic case and cover protect the LX303 
from abuse in transportation. and storage. 
Glass -epoxy pc board construction with a 

minimum of hand -wiring greatly reduces the 
possibility of field failures. Even the oper- 
ating panel nomenclature is protected by a 

.010" thick layer of GE Lexan® to keep it 
clean and easily readable even after extended 
usage. LSI circuitry and a laser- trimmed 
thick film resistor network provide a very 
low parts count inside, so there's less to go 
wrong in a variety of temperatures, climates 
and working situations. All plugs and jacks 
are recessed and all metal parts fully insu- 
lated foryoursafety even in hand -held usage. 

Order with confidence. Thousands of these 
units are already in use by engineers and 
technicians from many of the largest U.S. 
corporations. LX303 is manufactured in the 
U.S.A. and carries a full one year warrantee 
from the Hickok Electrical Instrument Corn - 
pany with over 65 years of test equipment 
production experience. Your LX303 comes 
to you fully assembled and calibrated, com- 
plete with test leads and instruction manual. 

As one of Hickok's leading national 
distributors we unconditionally recom- 
mend the LX303 as an outstanding value. 
Use this coupon or phone to place your 
order directly to us. 

ADVANC 
ELECTRONIC 
54 West 45th Street, New York, N.Y. 10036 

ELECTRONICS 
TO ORDER CALL TOLL FREE 

800. 223.0474 

54 West 45th Street, New York, N.Y. 10036 212 -687.2224 

PLEASE SEND ME 
Hickok LX303 Digital Multimeters W 74.95 ea. 

RC-3 AC Adapter, 115VAC (220VAC avail.) ® 8.00 ea. 
CC -3 Deluxe Carrying Case @ 8.00 ea. 
VP -10 x10 DCV Probe Adapter 1W 16.50 ea. 

CS -1 10A DC Current Shunt r 16.50 ea. 

TP -20 Temperature Probe (specify C or F) @ 39.95 ea. 

Payment encl. Bill my: Master Charge VISA 

Account Exp. Date 

tm 

1 
Name 

IAddress 
City State . Zip._ 

Add 53.00 Postage and Handling, N.Y. residents add sales tax. ------ ff - -f -- 
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X140 
Gets It All. 

We just knocked down the last reasons for not going digital in a 
multimeter. Fast continuity measurement. And price. 

Beckman's exclusive Insta -OhmsTM feature lets you do continuity checks 
as fast as the analogs. And Beckman's superior technology and experience 
let you own this beauty for such a reasonable price. 

Of course you get a lot more. Like 7 functions and 29 ranges including 
10 amp ac /dc current capability. 0.25% Vdc accuracy. In- circuit resistance 
measurements and diode /transistor test function. Two years' typical operation 
from a common 9 -volt battery. In other words, all the features you want in 
one hand -held unit of exceptional good looks and design. 

With 1500 Vdc overload protection, 100% instrument burn -in, plus 
rugged, impact- resistant case, you're assured of the utmost in dependability and 
long -term accuracy. You get a tough meter that keeps on going, no matter 
how tough the going gets. 

So visit your dealer today and get your hands on the DMM that does it 
all. Or call (714) 871 -4848, ext. 3651 for your nearest distributor. 

BECKMAN 
CIRCLE 29 ON FREE INFORMATION CARD 

STATE OF SOLID STATE 
continued from page 78 

sion rates can be speeded up to 96 Hz by 
reducing the second division ratio to 
four. 

The outputs of the discharge counters 
produce a binary -coded- decimal (BCD) 
output for each of three decimal digits. 
Three -digit select outputs indicate which 
digit is currently being multiplexed to the 
four BCD output leads, and are used to 
multiplex a display. When the input is 
below -99 millivolts, all BCD outputs 
are coded to 1010 binary (decimal 10). 
Analog inputs exceeding the +999 -mV 
upper limit switch the BCD outputs to 
1011 binary (decimal 11). These two 
codes are outside the normal 0 -to -9 deci- 
mal -digit range, and can be used by the 
display decoder to produce distinctive 
out -of -range indications. 

The hold terminal (see Fig. 1) doubles 
as the conversion -rate select pin. Biased 
to 2.5 volts, pin 6 halts the A/D conver- 
sion and retains the last reading. The digit 
multiplexer continues to exercise the 
three -digit driver leads sequentially so 
that an interfaced display continues to 
show the most recently converted read- 
ing. Biasing pin 6 to +5 volts increases 
the conversion rate to 96 Hz without 
changing the multiplex rate. Terminal 6 
can either be left open or grounded for 
the slow- conversion mode. 

The CA3161 E IC is a BCD- to- 7 -seg- 
ment decoder driver that converts the 
four outputs of the A/D converter, or any 
other TTL- compatible device, to seven 
current -source outputs to drive LED dis- 
play segments. For each of the 16 logic - 
level combinations on the four input 
leads, the 7- segment output leads are 
activated to form specific LED displays. 
While there are only 10 numerals, the 
other six codes are letters, a dash or a 
blank. The particular codes that are used 
with the A/D IC are the 10 numerals, the 
dash for underrange code 1010, and the 
letter "E" for overrange code 1011. 

The CA3161 E IC contains the decod- 
ing logic and output drivers that typically 
supply 15 mA for each LED segment. 
Constant -current outputs eliminate the 
need for external current -limiting resis- 
tors. 

Figure 2 shows a complete meter sys- 
tem based on the two RCA IC's. The 
total digit current for a decimal 8 display 
is typically 7 X 15, or 105 mA. Three 
external segment- select transistors source 
the relatively high total currents. The 
digit -select outputs sink a minimum of 
1.6 mA each, which is sufficient to drive 
PNP digit drivers. The CA3162E data 
sheet includes a full -scale 11/4 X 3' /. -inch 
foil pattern for a PC board. Two potenti- 
ometers are used for gain and zero adjust- 
ment. The unadjusted zero offset is ± 12 
mV, and the unadjusted gain is between 
846 mV and 954 mV with a 900 -mV 
input. The typical temperature coeffi- 
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cient with the ZERO potentiometer cen- 
tered is 10 µV -per- degree -C, and the gain 
temperature coefficient is typically 
0.005% -per- degree -C with a 2.4 -K GAIN 

potentiometer. 
Some applications for the meter system 

include electronic weighing equipment, 
medical diagnostics, welding controls, 
electronic games, temperature measure- 
ment, power supplies, and automotive 
accessories. 

Hundred -quantity prices for these cir- 
cuits are $1.20 for the CA3161 E, and 
$4.30 for the CA3162E. For additional 
information, write for data bulletins Nos. 
1079 and 1080 from RCA Solid State 
Division, Box 3200, Somerville, NJ 
08876. Also available is RCA's brochure 
2M1215 describing the use of both de- 
vices in a three -digit readout system. 

Microcomputer with A/D converter 
Intel's 8022 is the first low -cost single - 

IC microcomputer that includes an A/D 
converter. Frequently, A/D conversion is 

required to accommodate analog inputs. 
Thus, combining a converter with the 
microprocessor is ideal for many home - 
appliance, test and measurement systems, 
automotive and process- control applica- 
tions. For example, if you wanted to mea- 
sure the temperature in a microprocessor - 
controlled microwave oven, a voltage gen- 
erated in a temperature sensor would 
have to be digitized. 

The 8 -bit converter has two multi- 
plexed input channels. Each channel is 

selected by software using the SEL ANO 

and SEL ANI instructions that simulta- 
neously start the conversion process. 
Conversions are completed every 40 µs, 
which corresponds to each of four in- 
struction cycles. The converter is imple- 
mented in NMOS, using a successive 
approximation hardware approach. A 
separate power supply and voltage refer- 
ence pins isolate the converter from pow- 
er- supply noise. 

The 8022 has an 8 -bit central proces- 
sor, 64 bytes of random -access memory 
(RAM), 2048 bytes of program read -only 
memory (ROM), and 28 input /output 
(I /O) lines. The I/O leads consist of 
three 8 -bit ports, two test pins and two 
A/D multiplexer inputs. The 8022 is the 
most recent member of the MCS -48 fam- 
ily, which is headed by the 8048. Instruc- 
tion time is 10 µs, and the set of more 
than 70 instructions is a subset of the 
8048's set. No instruction takes more 
than two clock -cycles. The IC contains an 
oscillator that can be used with an exter- 
nal crystal or clock signal, or operated 
with a single external timing resistor or 
inductor. The IC operates over a range of 
4.5 volts to 6.5 volts. 

Input port 0 uses comparators to corre- 
late the inputs against the threshold ref- 
erence pin. These eight inputs are used to 
interface with analog inputs and directly 
drive capacitive touch panels. One of the 
two test pins senses zero crossings for 

BUILD A 
MASTERPIECE OF SOUND 

rli+ r.... 
vim 
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percussion and sustain. Wersi's famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32 -128 "One 

Stop Sounds" (total organ presets). 
1Yansposer. 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 $6.00 with coupon for your Wersi 
Demo - Package (LP 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.'fi-ue -to -life voic- 
ing with full drawbar system. Polyphonic 

©WERSI 

Wersi Electronics, Inc. or 
1720 Hempstead Road 
Lancaster, PA 17601 

Enclosed is $6.00 for my 
104 -page color catalog.) 

Name 

Addres 

City 
t 

RE 119 
Wersi Organs & Kits 
14104 E. Firestone Blvd. 
Santa Fe Springs, CA 90670 

Demo - Package (LP with 

State Zip 
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ive a great G Vise! 
PanaVise ... a great gift idea. Everyone loves a PanaVise. It tilts, turns and 

rotates every which way to quickly and securely position electronic parts and 
PC boards exactly where wanted. 

Sturdy all metal construction. Model 396 PanaVise shown. Available at your 
electronic distributors, boxed ready to go, along with a variety of other 

PanaVise interchangeable bases, holders and accessories. 

^\If n ® Write for FREE brochure and distributor list. 
1 Dept. CE5, 2850 29th Street, Long Beach, CA 90806 
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Start Computing For Just $129.95 With An 

8085 -Based Professional Computer Kit- 

Explorer/85 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A " -at $129.95 -is your starting point. 

Starting at Just $129.95 for a Level "A" operating system, 
you can now build the exact computer you want. Explorer /85 
can be your beginner's system, OEM controller, or IBM - 
formatted 8" disk small business system. .. yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities -a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatible) -a computer which 
features onboard S -100 bus expansion -plus instant conver- 
sion to mass storage disk memory with either 5 -1/4" diskettes 
or standard IBM- formatted 8" disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer /85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines... developing "state of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 
Explorer /85's Level "A" system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor /operating 
system, and an 8155 ROM -1/O -all on a single motherboard 
with room for RAM /ROM /PROM /EPROM and S -100 ex- 
pansion, plus generous prototyping space. 

(Level "A" makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 

can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

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

I /O: provisions for 25 -pin 
(DB25) connector for terminal 

Level "A" at $129.95 is a serial I/O, which can also sup - 
complete operating system, port a paper tape reader 
perfect for beginners, hob- . ..provision for 24 -pin DIP 
biests, or industrial con- socket for hex keyboard/dis- 
troller use. play ...cassette tape recorder in- 
put ...cassette tape recorder output ...cassette tape control 
output ...speaker output ... LED output indicator on SOD 
(serial output) line...printer interface (less drivers)... total of 
four 8 -bit plus one 6 -bit I/O ports *Crystal Frequency: 6.144 
MHz Control Switches: reset and user (RST 7.5) 
interrupt...additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard Counter /Timer: programmable, 14 -bit 
binary System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems... RAM expandable to 64k via S -100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0080 free for user 
RAM /ROM. Features include tape load with labeling ...tape 
dump with labeling...examine /change contents of memory 
...insert 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 with a constant ...display blocks of memory 

..automatic baud rate selection...variable display line length 
control (I -255 characters /line)...channelized I/O monitor 
routine with 8 -bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling... 
tape dump with labeling...examine /change contents of mem- 
ory...insert data... warm start ...examine and change all 

r'Netronics R &D Ltd., Dept. RE -12 
333 Litchfield Road, New Milford, CT 06776 Please send the items checked below- plus $2 p &h. 

Explorer /85 Level "A" Kit (ASCII 
Version), $129.95 plus $3 p&h. 

Explorer /85 Level "A" Kit (Hex 
Version), $129.95 plus $3 p&h. 

8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

8k Microsoft BASIC in ROM Kit 
(requires Levels "B," "D," and "E "), 
$99.95 plus $2 p&h. 

Level "B" (S -100) Kit, $49.95 plus 
$2 p&h. 

Level "C" (S -100 6-card expander) 
Kit, $39.95 plus $2 p&h. 

Level "D" (4k RAM) Kit, $69.95 
plus $2 p&h. 

Level "E" (EPROM /ROM) Kit, 
$5.95 plus 50¢ p&h. 

Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

ASCII Keyboard /Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
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 have an RF modulator), 
$149.95 plus $2.50 p&h. L. Hex Keypad /Display Kit, $69.95 

By Netronics 

MOW \ 

registers... single step with register display at each break point 
..go to execution address. Level "A" in the Hex Version 

makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad /Display. r Hex Keypad /Display 

Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 

Hex Keypad /Display. register and status information. 
Level "B" Specifications 
Level "B" provides the 5 -100 signals plus buffers /drivers to 
support up to six S -100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select -able in 
4k blocks...address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks... address and data bus drivers for 
onboard expansion... wait state generator (jumper selectable), 
to allow the use of slower memories...two separate 5 volt 
regulators. 

Level "C" Specifications 
Level "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 /85 with Level cards are neatly contained inside 
"C "card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5 -card gold 
plated S -100 extension PC board which plugs into the mother- 
board. Just add required number of S -100 connectors 
Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer /85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 
Order A Coordinated 
Explorer/85 Applications Pak! 
Experimenter's Pak (SAVE $12.50) -Buy Level "A" and Hex 
Keypad /Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE $24.45) -Buy Level "A," ASCII Key- 
board /Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE 541.00) -Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six 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! 
Business Pak (SAVE 589.95) -Buy Explorer /85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board /Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5 -1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get IO FREE 5 -1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

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

Assistance, Etc. Call (203) 354 -9375 

Deluxe Steel Cabinet for ASCII 
Keyboard /Terminal, $19.95 plus $2.50 
p&h. 

Power Supply Kit (t 8V @ 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&h. 

Gold Plated S -100 Bus Connectors, 
$4.85 each, postpaid. 

RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

16k RAM Kit (S -100 Board expands 
to 64k), $199.95 plus $2 p&h. 

32k RAM Kit, $329.95 plus $2 p&h. 
45K RAM Kit, $459.95 plus $2 p&h. 
64k RAM Kit,4589.95 plus $2 p&h. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), $139.95 
plus $2 p&h each. 

Intel 8085 cpu User's Manual, $7.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S -100 controller, 
DOS, and extended BASIC with per- 

sonalized disk operating system -just 
plug it in and you're up and running!), 
$699.95 plus $5 p&h. 
Power Supply Kit for North Star 
Disk Drive, $39.95 plus $2 p&h. 

Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 p&h. 

Experimenter's Pak (see above), 
$199.90 postpaid. 

Student Pak (see above), $319.85 
postpaid. 

Engineering Pak (see above), 
$514.75 postpaid. 

Business Pak (see above), $1599.40 
postpaid. 

Total Enclosed S 

(Conn. res. add sales tax) By- 
Personal Check M.O. /Cashier's 

Check Visa Master Charge 

(Bank B --) 
Acct 8 

Signature Fxp Date 
Print 
Name 

Address 

City 

State Zip 
EN Send Me Information ow tai 
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timing applications; by counting power - 
line zero crossings, you can create a time - 
of -day clock. Two of the No. 1 port out- 
put lines each drive 7 -mA loads, or (when 
paralleled) one 14 -mA load such as an 
LED. 

The 8022 has full MCS -48 support, 
including Intel's Intellec Microcomputer 
Development System. The new EM -2 
emulator board uses an Intel 2K EPROM 
(Erasable Programmable Read -Only 
Memory) for program development. Intel 
Corporation, 3065 Bowers Avenue, Santa 
Clara, CA 95051. 

CRT controller 
A combined -technology IC developed 

by National Semiconductor simplifies 
video -terminal design. Large blocks of 
discrete logic are replaced by the DP8350 
CRT controller that uses a combination 
of I2L (Integrated Injection Logic), low - 
power Schottky process and linear com- 
ponents. 

The DP8350 contains an oscillator, a 
timing function, CRT refresh logic and 
video- control circuits. On -chip functions 
take the place of as many as 30 to 40 
MSI, SSI and discrete devices. Com- 
pared with other LSI controllers, compo- 
nent count is reduced by three to five 
times. The advantage lies in the IC's 
built -in high -speed logic. Other MOS 
LSI controllers do not implement the 
high -speed logic functions; thus, addi- 
tional external components must be 
used. 

The DP8350 displays 5 X 7 dot matrix 
characters in a 7 X 10 field, with 24 lines 
of 80 characters each. Refresh frequen- 
cies of 50 Hz and 60 Hz produce 312 and 
260 lines -per- frame, respectively. Hori- 
zontal scan frequency is 15.6 kHz. 

An 11 -line bus provides video and sys- 
tem outputs, including horizontal and 
vertical synchronization, vertical blank- 
ing, cursor enable, and character- genera- 
tion control signals. It also accommodates 
external blinking, blanking, intensity con- 
trol and underline inputs. 

The DP8350 is also available in mask - 
programmed format to user specifica- 
tions. The on -chip ROM can be factory - 
modified for field sizes of up to 16 X 16 
dot matrix. The character -set elements 
can also be customized to provide from 5 

to 110 characters -per -row and between 1 

and 64 rows. The horizontal and vertical 
synchronization width, front- and back - 
porch widths, cursor- enable output and 
vertical -blanking outputs can also be pro- 
grammed. 

The standard and semicustom versions 
of the DP8350 operate from a single 5- 
volt power supply and draws 150 mA. 
The device is available in small quantities, 
with a suggested price of $49. National 
Semiconductor, 2900 Semiconductor 
Drive, Santa Clara, CA 95051. 
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service clinic 

Many symptoms can be the result of blanking problems. 
JACK DARR, SERVICE EDITOR 

THE OLDEST TV SETS HAD BLANKING CIR- 

cuits to keep the horizontal and vertical 
sync from getting into the picture. The 
blanking circuit feeds a voltage pulse to 
the picture tube to cause it to cut off. 
Now we use several different forms of 
blanking, for many things. We still have 
blanking problems, but now they can be 
more complicated. If the symptom is rec- 
ognized as being a blanking problem, the 
diagnosis can be much faster. 

The simplest blanking problem is the 
familiar hum -bars. With one horizontal 
bar visible, the cause is a 60 -Hz signal; 
with two bars visible, the cause is a 120 - 
Hz signal from the full -wave rectified 
power supplies. The problem is almost 
always the same: bad filter capacitors that 
allow excess ripple voltage on the DC 
supply. The voltage variation causes the 
B+ to fluctuate and the peaks of this 
blank the raster, fully or partially. 

Another symptom is the horizontal bar 
that floats up through the picture. The 
bar may be dark or light. What now? 
Check the vertical sweep! In tube sets, 
and often in solid -state TV models, the 
vertical output stage draws a large pulse 
of current once each field. If this pulse is 
not filtered properly, it will cause ripple 
on the B+ line that in turn partially 
blanks the picture. Since the power sup- 
ply ripple is 60 Hz and the vertical sweep 
actually 59.94 Hz, there is just a small 
phase difference. This is what makes the 
bar float up through the picture. To veri- 
fy this, scope the B+ ripple at the filter 
output. The normal waveform is a kind of 
sawtooth. If you can see an extra ripple 
that makes the waveform "writhe" and 
change, this is the signal from the vertical 
sweep getting into things. The cure is 
more filtering. In some sets, the original 
design simply wasn't filtered enough. If 
so, just add more capacitance. In some 
sets I've added as much as 100 µF of extra 
capacitance before the bar went away. 
Figure 1 shows the odd ripple waveform. 

The type of fault and the screen symp- 
toms give us the clue to what frequency is 
causing it. Horizontal bars, vertical fre- 
quency. Vertical bars, horizontal frequen- 
cy. The classic example of this is the "jail - 
bars" symptom. The screen shows 5 or 6 

black vertical bars, evenly spaced. Be- 
tween the bars, a normal color picture can 
be seen. 

This is caused by a shorted diode in the 
horizontal blanking circuit. It feeds a 
clipped pulse from the flyback into the 
1st video amplifier stage. A normal pulse 
has a tall thin spike (the blanking pulse) 
and a "baseline" (the horizontal part of 
the waveform, or scan time). The wave- 
form is shown in Fig. 2. Note that there 
are 5 or 6 cycles of ringing on this wave- 
form. The ringing is normal. In normal 
operation, the diode is biased so that the 
ringing is clipped. If the diode shorts, the 
whole thing goes sailing on through and 
the ringing on the baseline blanks the ras- 
ter. You can confirm this with the scope 
on the output of the diode. 

r 
FIG. 1 

SHOULD 
CLIP 
HERE 

.1 SCAN -p..1 

TIME 

BLANKING 

FIG. 2 

Other odd blanking problems can be 
found in the horizontal blanking circuits. 
For one, if the raster seems to be 1 -2 
inches narrow on the left, turn the set to a 
dead channel and see if you can get a full 
raster. If you do, this can be a horizontal 
blanking problem. Feed in a color -bar sig- 
nal and see how many bars are visible. If 
this is a color TV, and the raster starts 
with the red bar (3d from left) it is a 
blanking problem. It may or may not be 
in the horizontal blanking circuit itself. 
Scope the output of the horizontal blank- 
ing circuit and see if the blanking pulse is 

of the correct width; something like 15- 
18 microseconds duration. If so, the 
blanking circuit is OK. Something is 
feeding a horizontal pulse into the video 
circuit that is much wider than it ought to 
be. Look for this pulse at points where it 
could be coupled into the video circuit 
from leakage, stray capacitance, coupling 
between leads, etc. 

A similar case can be found where nor- 
mal colors appear on only one half of the 
screen, and a B/W picture on the rest. 
Something is blanking out the color sig- 
nal. The scope should show you this pulse 
and you can trace it back to find where it 
gets in. This symptom can be due to a bad 
bypass capacitor. Scope the top end of 
each bypass capacitor in the color cir- 
cuits. If you see any signal, this capacitor 
is not doing its job. (If the capacitor 
checks "good ", try changing the ground - 
point! I've seen this one happen.) 

The reverse! 
Up to now, we've been saying "blank- 

ing" in the sense that part of the picture/ 
raster has been blacked out. As usual, we 
have the reverse symptom. This symptom 
showed up in one Sears chassis. The ras- 
ter was very light; on the left '/< of the 
screen, there was very weak video, look- 
ing as if the picture tube was almost dead. 
The rest of the screen was completely 
whited out. This was obviously some kind 
of horizontal symptom. (Things to make 
a note of: In modern sets with flyback - 
derived low voltage power supplies, "rip- 
ple" will be at the horizontal frequency!) 
Checking the schematic showed two DC 
voltage sources from the flyback into the 
video IF- preamp IC. The scope showed 
these supply lines to be clean. However, 
we found that the video output stage was 
fed from a +166-volt DC source also 
from the flyback. Replacing the 2.2 AF 
filter capacitor on this cleared up the 
problem. Here, we had a typical blanking 
problem but the polarity of the symptom 
was reversed so that the screen was being 
over -driven and simply wiping out the 
video signal. 

Finally, don't be surprised at any 
symptom. We ran across a TS -938 Qua- 
sar; the picture looked like something out 
of a horror movie! Raster was small and 
there was a black "blob" coming down 
from the top. Here again, the cause was a 
filter capacitor. Not an open one this 
time; the 500 uF electrolytic under the 
power supply chassis had broken loose 

continued on page 84 
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9 reasons why 
the real pros 
prefer Endeco .ep 
desoldering 
irons 

1. Operates at 120v, 
40w. Idles at 20w 
for longer tip life 

3. Cool, 
unbreakable 
polycarbonate 
handle 

4. Exclusive 
bracket 
insures 
alignment, 
prevents 
damage 

° 
2. Flexible, 

burn resistant 
Neoprene 
cord set 

I/ 
8. Eight tip sizes. 

Comes with 
.063 I.D. 

MODEL 5. Safety light 
510 \ in handle 

6. Stainless \ tells when 
it's on 

steel 
construction 

Temperature 7. 

control. 
Low, high 
or off. 

9. Converts to soldering iron 
with 1/4" shank type tip 

See your distributor or write .. . 

Enterprise Development Corp. 
5127 E. 65th St Indianapolis IN 46220 

PHONE (3 ; 7) 251 -1231 
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SERVICE CLINIC 
continued from page 83 

from its ground connection. 
Needless to say, this doesn't cover all 

of the possibilities. The general term 
"blanking problem" can be of many 
types. However, if you look closely at the 
screen and see that the main problem is 
blanking or brightening of a part of the 
raster, start looking for stray pulses float- 
ing around where they shouldn't be. The 
scope is an essential weapon in this. Use it 
intelligently and your troubles will be 
much smaller! R -E 

service 
questions 

BRIGHTNESS SOLUTION 
Donald F. Morin, general manager, 

Spaceport TV, Cocoa Beach, FL, has 
another idea about the Sony model KV- 
1910 raster problem described in the Jan- 
uary 1979 issue. 

He writes: "Your response was close 
but not the cure! Tell `D.L.' that if he 
changes capacitor C707 (4.7 µF on the 
CRT's PC board) this will cure the 
screen brightness problem. If C707 is 
open, flyback pulses go through the 
+ 199 -volt line to the CRT cathodes." 

That sounds very much like Mr. Batis' 
solution, except that Mr. Morin pinpoints 
the exact part. Many thanks, everyone, 
for letting us in on the data. I've already 
filed it, and everybody else should, too. 
It's always good to get genuine field feed- 
back. 

BAD FOCUS RECTIFIER 
I have an unknown Japanese TV color 

set that has a bad focus rectifier tube. 
This is a real oddball part, and I can't find 
a substitute anywhere. Can I use a solid - 
state focus rectifier for it ? -J.M., Baldwin, 
NY. 

Yes, you can! The solid -state focus rec- 
tifiers can be used instead of any of the 
focus rectifier tubes. The only problem 
you may have is in mounting. Try putting 
the solid -state unit on a couple of termi- 
nal strips, wherever there's room for it. 
Just watch out for possible arcing to the 
cage; if there's enough clearance, this 
should do the trick. 

HIGH VOLTAGE BOOST 
Here's an odd one. This Motorola model 

TS -594 has too much high voltage and 
boost! It has good sound and a fair pic- 
ture (although it could focus better). The 
high voltage reads 23 kV (it should be 17.5 
kV) and the boost reads 560 volts. (it 
should be +470 volts). The 6JN6 voltages 
all look OK and there's plenty of grid 

continued on page 86 

This chip 
changed 
your 
life. 

Ùn tae This book 
M P°c 

tells you 
how. 
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, 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. 
© 1979 Texas Instruments Incorporated 80109 

LCW8161 Basic Electricity and DC Circuits S19 95 
1026 pages. Building blocks for a 

thorough working knowledge of 
DC circuits. 

LCB3361 Understanding Solid -State Electronics $3 95 
270 pages -New 3rd edition. 
Individualized approach for learning 
microelectronic basics. 

LC83311 Understanding Digital Electronics $3.95 
265 pages. The springboard for a look 
into the fascinating world of today's 
electronic logic devices, circuits and 
systems. 

LCB4023 Understanding Microprocessors $4.95 
288 pages. For the newcomer to 
microprocessors. What they are, what 
they do and how they work. 

LCB3321 Understanding Calculator Math $3.95 
224 pages. Unlocks the real power of 
your handheld calculator- loaded with 
practical applications. 

Add sales tax, except AK, DE, MT, NH, OR. 

Mail check or money order to Texas Instruments, P.O. Box 3640, 
M/S 84, Dallas, Texas 75285. 

Orders in Continental U.S. shipped prepaid. Foreign orders: Pre- 
paid in U.S. dollars only. Include shipping costs. 

Prices subject to change without notice. 

RE-1279 

Name 

Address 

City_ _ State Zip 

TEXAS INSTRUMENTS 
INCORPORATED 
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TOP BANANA 
SINCE 1951. 

In 1951, our faith in the future was a lot 
bigger than our finances. We started with less 
than $1,000 in a "factory" smaller than a 2 -car 
garage. 

But there was one thing we thought we 
could do better than anybody - design and 
make banana plugs. A lot of people agreed, 
and we prospered. 

As time went by, we improved upon our 
own pionegring work. Pomona Electronics 
became synonymous with quality banana 
plugs. 

FREE 1979 YEARBOOK CATALOG 
Contains 100 pages of adapters, 

cable assemblies, jacks, plugs, 
boxes, sockets, connectors, 

jumpers, clips, probes, 
patch cords, wire, and 

much more. Yours free 
upon request. See 

our pages in EEM. 

Today, we're still the top banana. And we 
manufacture more than 640 other top quality 
products industry professionals know and 
trust. 

We even'have a big factory, now that 
we're a division of prestigious International 
Telephone and Telegraph Corporation. 

Most important, ITT Pomona Electronics 
hasn't forgotten the ideals that helped create 
great banana plugs. 

Because we don't ever want to become 
just one of the "bunch." ITT Pomona 
Electronics, 1500 East Ninth Street, Pomona, 
CA 91766 Phone: (714) 623 -3463 TWX: 
910- 581 -3822 
AVAILABLE THROUGH YOUR FAVORITE 
ELECTRONIC PARTS DISTRIBUTOR 

Pomona Electronics ITT 
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NEW 
FROM 

S 
HIGH CURRENT 

POWER SUPPLIES 

DG -2 Regulated Digital 
Power Supply /Digital 
Voltmeter. 
Single source regulated 
high current supply with 
200V voltmeter for 
internal and external 
voltage measurement. 

DG -5 Regulated Voltage 
Control Center /Digital Voltmeter. 
Same high current features 
as DG -2 plus four independent, 
variable DC supply voltages. 
Includes 200V voltmeter for 
internal and external 
voltage measurement. 

MSP -501 Regulated 
Microprocessor Power Supply. 
Supply preset to 5 VDC. Adjustable 
from 4.5 VDC -6.0 VDC. 5 amp. 

PTS ELECTRONICS, INC. 
The Only Name You Need To Know 

P.O. BOX 272, BLOOMINGTON, IN 47402 
See the Yellow Pages for the PTS stocking distributor or Tuner /Module Servicenter nearest you. 
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This is easy- 
anyone can solder 

WITH 

KESTER SOLDER I 

Handymen! Hobbyists! 
DO- IT- YOURSELFERS! 
Let Kester 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 ". 

® KESTER SOLDER 
Litton 4201 WRIGHTWOOD AVENUE /CHICAGO, ILLINOIS 60639 
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SERVICE QUESTIONS 
continued from page 84 

drive. How can I get the high voltage and 
boost down to the right level ? -R. S., 

Johnson City, TN. 

Some time ago a reader in New Mexico 
and I worked on a similar problem in an 
RCA set. Like the Motorola you de- 
scribe, all the voltages were OK. Finally, 
he reduced the screen grid voltage on the 
horizontal -output tube. This worked! 
You could try bringing this voltage down 
until you start to lose width. I think you'll 
find that the 6JN6 cathode current will 
come down with it. This is kind of a 
"quick- and -dirty" fix but it seems to 
work. 

GROUND SPRING ARCING 
In this RCA model CTC -43, the ground 

spring arcs continuously to the aquadag 
coating of the picture tube. I ran into this 
problem before but I forget what I did to 
fix it! -L.H., Bergenfield, NJ. 

I do. You've got a very poor contact 
between the ground spring and the dag 
coating of the tube. Just get a small bottle 
of graphite coating from your local radio - 
tv supply house. Paint the whole length of 
the spring with the coating and move it 
back and forth to make sure you cover it 
well. This should do it. 

RECHECKS HELP 
I just want you to know I checked the 

things you suggested in the GE C -2 chas- 
sis with a horizontal -sync problem. I was 
about ready to give up, then I checked the 
39K resistor R251 in the plate circuit of 
the horizontal AFC tube. I was sure I'd 
checked it before. But it was open! A new 
resistor fixed it. -R.R., Pottstown, PA. 

Moral: Never be afraid to go back and 
recheck. Especially if your memory isn't 
any better than mine! 

VCR "FLAG- WAVING" 
We've received a couple of letters on 

the subject of "flag- waving" in TV re- 
ceivers used with VCR's or VTR's. This 
old term means there's an instability of 
horizontal sync that causes the vertical 
lines near the top of the picture to jitter 
and bend sideways. I must admit I don't 
know very much about VCR's, but fortu- 
nately some readers do! 

Maurice R. Brice of San Mateo, CA, 
found that it helps to change the value of 
the grid -to- ground capacitor in the hori- 
zontal AFC stage. This is a "cut and try" 
process, but it can be done with a capaci- 
tor substitute box or by trying various 
capacitor values. He also sent along a note 
from an RCA manual that states: "Insta- 
bility in TV sets with an unstable picture 
from VTR /VCR may be due to long 
time -constant in the horizontal AFC of 
the set." This, of course, depends on the 
capacitor and resistor values in this cir- 
cuit. A bit of experimenting may help if 
you run into this problem. R -E 
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See how easy it is 
to build your own 
electronics- and how 
much you save! 

Send for the big, all -new 

HEATHKITE CATALOG 
The colorful 104 -page Heathkit 

catalog describes nearly 400 
exciting and u.lEful electronics 

kits you can build yourself. Send 
for your free copy now! 

NEW! Giant -screer 
Projection Televisior 

r .77,1 

NEW! AI -In-One 
Computer hr hobby 

or business 

Simulated TV Picture 

NEW! Portable 
solid -state VOM for 

field tes-s 

410011 ; 11 NEW! PAW' 
fun +or the 

entire family 
to enjoy 

Even if you've never 
built anything before, Heath's 
famous easy -to- follow instructions assure you of 
success. Besides the pride of doing it yourself, 
electronics kits from Heath save you money 
when you build...and in upkeep. If technical 
assistance is needed, it's a phone call away at 
the Heath factory, or at 55 sales and service 
locations nationwide. 

NEW! Dual VHF 
Wattmeter for the Ham 

NEW! Digital 
Darkroom Timer 

for the photo buff 

Something for everyone 
in the Heathkit catalog! 

Energy conservation Computers Stereo 
systems Electronics test instruments Home 
security Amateur radio Family health Trea- 
sure hunting Color television Weather 
Aeronautics Education Automotive Short 
wave listening Radio control modeling Marine 

If coupon is missing, write: 
Heath Company, Dept. 020 -600 

Benton Harbor, MI 49022 

3 3 13 
oo©m 

I 

NEW! State- cf -ile- 
art AM FM SLreo 

Receiver 

Heathkit products'are displayed, sold and serviced nationwide 
at Heathkit Electronics Centers (Units of schlumberger Products 
Corporation) listed in the white pages of your phone book. 

I Heathkit Heath Company, Dept. 020 -600 
Benton Harbar,Ml49022 

Please send me my FREE Heathkit Catalog. 
I am not currently receiving your catalogs. 

Name 

Address 

' Cit y _ State 

CL -722 2' ` -) ------ -I- I---- - - - - -- 
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stereo products 

More information on stereo products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside the back cover. 

DIRECT -DRIVE TURNTABLE, model 17500D, is 
a quartz -controlled, two -speed direct -drive turn- 
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table that provides resonance -free performance. 
A pickup arm is not included but the unit is corn- 

patible with many arms. Other turntable features 
include PLL circuitry, electronic speed and pitch 
controls, digital speed display, aluminum platter 
and hinged dust cover. Suggested retail price: 
$179.95. -ADC Professional Products Group, 
BSR (USA) Ltd., Route 303, Blauvelt, NY 10913. 

MINIATURE STEREO SPEAKERS, Mini -Mesa 15 
and Mini -Mesa 50. The Mini -Mesa 15 speakers 
(shown) are designed for both mobile and base 
installation and measure 3% W X 6 H X3 inches 
D. The system provides a frequency response of 
60 Hz -20 kHz ±6 dB, with a peak power rating of 
30 watts -per -channel, 15 watts RMS. Speakers 
come packaged two per kit with brackets, cable 
and instructions. The Mini -Mesa 50 three -way 
speakers feature a 5- inch -diameter foam woofer 
with ferrite magnet; a 1.25 -inch aluminum bobbin 
voice coil; a 25 -mm by 12 -mm horn -type tweeter; 
and a 3 -inch midrange driver. The system has a 
power rating of 50 watts RMS per channel with 80 
watts peak, and a frequency response of 50 
Hz -20 kHz. The speakers measure 6 W X 9% H 
X 4% inches D, weigh 6 lb., and have a walnut 
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vinyl veneer and black grille cloth. 
Also available are the Mini -Mesa 30 two -way 

stereo system and the Mini -Mesa Bass Booster, a 
5%- inch -round bass extender designed for auto- 
motive installation. Suggested retail prices: the 
Mini -Mesa 15system, $129.95 per pair; the Mini - 
Mesa 50 speakers, $150 each; Mini -Mesa Bass 
Booster, $49.95 per pair; Mini -Mesa 30 speakers, 
$238 per pair. -Mesa Electronics Sales Ltd., 
2940 Malmo Drive, Arlington Heights, IL 60005. 

PEAK- RESPONDING LED DISPLAY, model 510, 
is a combined peak -power indicator and line -lev- 
el monitor that provides 16 red LED's -per -chan- 

5J5TEm *11Iø$, 
REMOTE CONTROL 

for Lights & Appliances 
No wires: plug -in operation Wireless ultrasonic command 
Microprocessor based design system (deluxe) 
Built -in keyboard control Electronic Security & 
Central Command Console convenience at your fingertips. 

(standard) [ t 

1 

4 Pc Standard Starter Kit - One (1) Standard Command Console 
Two (2) Lamp Modules One (1) Appliance Module 

Reg. $87.95 . .. OUR PRICE $7950 
5 Pc Ultrasonic Starter Kit - One (1) Deluxe Ultrasonic Command 
Console One (1) Hand Held Remote Unit Two (2) Lamp 
Modules One (1) Appliance Unit 

Reg. $112.95... OUR PRICE $9995 
Lamp Modules Reg $16 . 

Appliance Modules Reg $16 
Wall Switch Modules Reg $16 

Standard Command Console Reg $39.95 
Ultrasonic Command Console 

with Hand Held Remote Reg $65.00 

FORD 
Call TOLL FREE (800) 645 -9518 

In N.Y. State call (516) 752 -0050 

OUR PRICE $14.95 
OUR PRICE $14.95 
OUR PRICE $14.95 
OUR PRICE $36.95 

OUR PRICE $59.95 

855 Conklin Street 
Farmingdale, New York 11735 
MasterCharge VISA Check 

Money Order COD 
Add $3 00 for shipping and 
insurance COD's extra 
N Y Res. add sales tax 

best bus 
In -0 sh 8 -Track St reo Player 
with AM /FM MPX Radio 

Push button elect 

Model C777 

$52.50 
In -Dash Cassette Stereo Player. 

with AM /FM MPX Radio Model CAS 888 
Push button elect 

In -Dash Auto Reverse 
Cassette Stereo Player 
with AM /FM MPX Radio 

Fast forward rewind 
Push button eject 

Stereo Power Booster $24.95 POW -40 
40 Watts Stereo 20 Watts /Channel 11..4 

6" x 9" 3 -Way 
Speaker 

$14.95 ea. 

Model BP 2000 -69TR 
20 oz ceramic magnet 
Freq Response 60 -18000 Hz 
Peak Watts: 25W 
Impedance 8 ohms 

FORD 

$57.50 

Model CAS 999 

$79.95 
Miniature High Fidelity 
Stereo Speaker System 

The mini speaker with 
the MAXI sound. 
Soft dome tweeter 
Long throw woofer 

Watts 8 ohms 

3-Way 
11o1 $138 uu 

$69.50 
Per Pr 
with brackets 

Mas,erChe.ge Bank Am ncn.d 
COD Check Money Order 
111 S3 00 r :1 pl 1 d ismdnc,' all TOLL FREE (800) 645-9518 " ' 

E 

" ` 

Yolk Stan, 

I n N Y l tr cdp , ISlbl , ,? (I`,Il ' F 1 n,l,l, N V 11135 
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nel covering a -39 dB to +6 dB range with an 

amber LED at "0 dB" indication. Used in the pow- 
er mode, the model 510 helps prevent clipping; 
rear -panel switches are used to set the 0 -dB ref- 
erence level to 25, 50 or 100 watts and to match 
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4 -, 8- or 16 -ohm impedances. The unit includes a 

calibration feature for channel balance. Also 
available is the model 510B with green LED's 
indicating the range from -39 dB to -1 dB, and 
amber LED for "0 dB" and red LED's for the 
range from +1 dB to +6 dB. Four interchange- 
able front panels allow horizontal or vertical use 
and permit two displays to be rack -mounted. The 
unit measures 7Y X 1'/. X 5Y inches. Suggested 
retail prices: the model 510, $139.95; model 
510B, $149.95; vertical panel, $6.95; oak end 
panels, $7.95 per pair; rack -mount panels, $11.95 
and $13.95; and mounting clips, $3.95 per pair. - 
Audio Technology, 1169 Tower Rd., Schaum- 
burg, IL 60195. 

MOVING -MAGNET PHONO CARTRIDGE, model 
TK3E, has a tubular cantilever and a 0.3 X 0.7- 
mil elliptical nude -mounted diamond stylus. The 

cartridge also accepts many optional stylus as- 

semblies- carbon fiber, beryllium, titanium and 
boron cantilevers -with conical, elliptical or Shi- 
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bata styluses. Suggested retail price, $55. -Sig- 
net, Div. A -T U.S., Inc., 33 Shiawassee Ave., Fair- 
lawn, OH 44313. 

DC POWER AMPLIFIERS, models KA -907, KA- 
801, KA -701, provide fast risetimes and slew 
rates. The specifications for the three DC inte- 
grated amplifiers are as follows: The model KA- 
907 delivers 150 watts -per -channel into 8 ohms 

CIRCLE 135 ON FREE INFORMATION CARD 

minimum RMS, 20 Hz -20 kHz, -0.01% THD; 
risetime, 0.8 As and slew rate, ± 230V per µs. The 
model KA- 801(shown) has a power output of 100 
watts -per -channel minimum RMS into 8 ohms, 20 
Hz -20 kHz, -0.15% THD; risetime, 0.8 As and 
slew rate, ± 150V per µs. The model KA -701 

delivers 80 watts -per -channel minimum RMS into 
8 ohms, 20 Hz -20 kHz, -0.02% THD; risetime, 
0.9 As and slew rate, ± 120V per µs. Suggested 
retail prices: the KA -907, $1000; the KA -801, 
$600; the KA -701, $499. -Kenwood Electronics, 
Inc., 1315 E. Watsoncenter Rd., Carson, CA 
90745. 

AM /FM STEREO TUNER, model TU -919, incor- 
porates a quartz -crystal reference oscillator to 
lock in stations, a dual- bandwidth IF section for 
both FM and AM and features 4 -digit frequency 
readout along with center -channel tuning and VU 

meters. Front -panel controls include POWER on- 
off switch, AM /FM bandwidth selection switches, 
muting switch, filter switch, selector switch and 
output level control. Specifications include: IHF 
sensitivity, 8.7 dBf (1.5 MV); 50 -dB quieting at 12.5 

dBf; distortion, 0.03 %, mono, 0.05 %, stereo; sig- 
nal -to -noise ratio, 86 dB; and capture ratio, 0.8 

dB. The model TU -919 is housed in a matte black 
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cabinet with detachable rack -mounting handles. 
Suggested retail price: $585. -Sansui Electron- 
ics Corp., 1250 Valley Brook Ave., Lyndhurst, NJ 

07071. R-E 

International's 6024B 40 Channel CB 

Frequency 
Meter 

Power Meter 
Signal Generator 
Secondary 
Frequency 
Standard 

Complete with 
connecting cable, 
dummy load, 
rechargeable 
battery 
and charger. 

$44837 
Cat. No.035311 

The 6024B provides three test instruments in one convenient 

case for professional servicing on all makes of Citizens Radio 

transceivers. 

1. Secondary Frequency Standard, range 
26.965 to 27.405 MHz, including the newly 
authorized frequencies 27.235 to 27.405 
MHz. Plus a counter circuit, zero to 2500 Hz. 

2. Signal Generator 26.965 to 27.405 MHz. 

3. Dummy Load /Power Meter, up to 5 watts. 

Eau] 
INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee Oklahoma City, Okla. 73102 
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International Crystals 
are available from 
70 KHz to 160 MHz. 

Write for information. 
ICM 
M/S Dept. P.O. Box 32497 
Oklahoma City. Okla. 73132 
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D SPLAY! 

9..% 
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 VAC 60 Hz. 

$49.95 Walnut case extra, $24.95 

AUTO CLOCK CALENDAR KIT 

$29.95 
$39.95 assembled 

0106 Displays either 
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 two -inch 
enclosure (Not included) 

UNIVERSAL 
DESIGNER 
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 QT47S 
Breadboard (not included) 

WsBPas 

'c PACCOM 

SEND FOR 

FREE 
8 -PAGE 
CATALOG 

$39.95 
$49.95 assembled 

Add $2.50 per order 
postage and handling. 

1=0 
14905 N.E. 40th Street, R -12 
Redmond, WA 98052 (206) 883 -9200 
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FREE S"sire 
CATALOG 
Audio -Computers 

Instruments 
Kits & Assembled 

cpstauTER L, 

DU TS ,PER 
CATA LAD GUEfi 

-. 

..r 

Southwest Technical Products Corporation 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 
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new products 

More information on new products is available from manu- 
facturers of items identified by a Free Information number. 
Free Information Card is inside the back cover. 

NUT DRIVER KIT, No. K7, contains 7 hollow -shaft 
hex -nut drivers in the following sizes: 31,6 -, 

%,6 -, 'Y -, '/a -, '/ - and Ys -inch. Hollow shafts 
accommodate any size stud; and both sockets 
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and shafts are made of top -grade steel with nick- 
el- chrome exterior surfaces and color -coded (for 
hex -drive size) handles. Packaged in attractive 
stand -up hang -up box, kit No. K7 is available 
from distributors. Vaco Products Co., 1510 
Skokie Blvd., Northbrook, IL 60062. 

11- DRAWER WORKSHOP ORGANIZER, model 
2712, is an easy -to -store cabinet available "free 
with the purchase of the Moto -Tool kit; tool and 
accessories come packaged inside the attractive, 
blue steel cabinet. The workshop organizer mea- 

....... 
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output to be interfaced with microprocessor, 
recorder, printer, etc. The optional model CLC- 
502 Capacitance Limits Comparator provides a 

GO /NO GO output. Power is supplied by five D 

batteries; an optional AC adapter is also avail- 
able. The model CM -500 measures 7.4 X 4.33 X 
2.36 inches and comes housed in a sturdy poly- 
styrene case with a handle that doubles as a tilt 
stand; batteries, clip, leads and operator's manu- 
al are included. Suggested retail price: $299. - 
IET Labs, Inc., 761 Old Country Rd., Westbury, 
NY 11590. 

8- TRANSISTOR AM RADIO KIT, model 536, con- 
tains a separate oscillator circuit, complete 
breadboarding materials, and PC assembly. The 
kit comes with all necessary components and 

y~ / .t 

.111, 
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sures 12 L X 6% H X 5 %- inches D, and is ideal 
for holding small components for hobby or craft 
projects. Clear plastic drawers provide easy visi- 
bility. Both the Moto -Tool kit and organizer are 
available for $52.95. -Dremel, Division of Emer- 
son Electric Co., 4915 21st St., Racine, WI 
53406. 

AUTORANGING CAPACITANCE METER, model 
CM -500, measures capacitance in 9 ranges, from 
1 pF to 200,000 HF, with a basic accuracy of 0.1% 
±1 LSD. The display uses four '/- inch -high 
LED's; a 26 -pin connector allows a digital BCD 
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instruction manual. Instruction section of manual 
covers AM radio theory. Kit sells for $16.45. - 
Graymark International, Inc., 1751 McGaw, Ir- 
vine, CA 92714. 

AUTOMATIC PHONE DIALER, Dial -a -Tron, can 
be coupled with telephone receiver acoustically 
or by direct hookup. When hooked up to phone, 
the built -in speaker allows incoming conversa- 
tions to be heard; the unit is compatible with 
Rotary or TouchTone systems. The dialer stores 
up to 32 ten -digit telephone numbers in memory; 
features a CANCEL pushbutton to disconnect out- 
going calls plus automatic shut -off capability. The 
Dial -a -Tron measures 71/4 by 6' /r inches, and has 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your 

DEGREE 1 
by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all 

the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 

S. LaCienega BI., Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R -79. 

Grantham College of Engineering 
P. 0. Box 35499 

Los Angeles, California 90035 

Worldwide Career Training Ihru Nome Sludv 
CIRCLE 55 ON FREE INFORMATION CARD 

The world of 
electronics 

gee -wizardry 

-YOURS FREE. 
32 -pages of test instruments - from the 
latest digital multi meters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50é for first class mail. 

108 

Hicksville, N.Y. 11801 
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a suggested retail price of $150. - Leisurecraft 
Products, Ltd., 28 S. Terminal Dr., Plainview, NY 
11803. 

CAR RADAR DETECTOR, The Superfox, is a 

superheterodyne remote system with adjustable 
sensitivity control. The unit has extreme sensitivi- 
ty for receiving radar signals -even over hills and 

around curves. A built -in microwave lens helps 
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improve antenna gain. The Superfox has the abil- 
ity to detect all band radar frequencies and to 

block out false signals. The main chassis can 

mount behind the car's grille and the control box 
mounts under the dash. Price is $299.95. -Corn- 
radar Corp., 4518 Taylorsville Rd., Dayton, OH 

45424. 

WIRE WRAP TOOL, Model JW -1, is designed to 
make wire- wrapped connections without having 
to strip wire insulation. Can wrap. on .025 inch 

square posts and carries a 50 ft. spool of 30 AWG 
wire which is available in 4 colors. Wraps continu- 
ously through any number of pins and includes a 
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built -in wire cutter. Price is $14.95, refill spools 
$2.98. -O.K. Machine and Tool Corp., 3455 
Conner St., Bronx, NY 10475. R -E 

r 
no 

strings 

attached 

NEW Weller 
CORDLESS 

SOLDERING IRON... 

GOES ANYWHERE 

Weller's WC -100 .. the professional 
quality, feather -light cordless. Lets you 

make connections anywhere. Without 
AC cord and outlet. 

Fingertip touch on exclusive sliding 

safety switch activates long -life, nickel - 

cadmium battery. Heats tip to over 
700 °F in 6 sec. Locks in "off" position 
to prevent accidental discharge in use 

or while restoring energy with fast - 

power recharger (UL listed). 
Simple, instant change to any of 4 

tips... for any job. Built -in light focuses 

on tip and work area. 
Get this! It's at your dealer or dis- 

tributor now...waiting for you. Need 

more info first? Request literature. 

AI 
COOPER 

W5T"IFS 

The Cooper Group 
Electronics Division nif 

WELLER" WIS5' XCELITE" 
PO BOX 728. APEX, NORTH CAROLINA 27502, 919x362 -7511 
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BEST IN NEW ELECTRONICS BOOKS! 
O The Complete Microcomputer Systems Handbook 322 p. $9.95 I 

Buyer's Guide To Everything Electronic For The Home 224 p. $5.95 
1 

Master Hdbk of 1001 MORE Prac. Electronic Circuits 700 p. $12.95 I 

O The GIANT Handbook of Computer Projects 504 p.. 217 il. $9.95 
O Model Radio Control -3rd Edition 256 p., 252 il. $6.95 

Microprocessor Cookbook 266 p., 124 il. $5.95 
T'shooting With Modern Electronic Test Instruments 304 p. $1.95 

0 How To Repair Clocks 182 p., 90 il. $5.95 
All About Telephones 192 p., 140 il. $4.95 
The Laser Experimenter's Handbook 210 p., 187 il. $6.95 

0 Design, Build & Program Your Own Working Computer System $1.95 
O How to Select & Install Your Own Speakers 238 p.. 131 it. $5.95 
D The Master Handbook of ALL Home Heating Systems 352 p. $7.95 

Practical Troubleshooting With the Modern Oscilloscope 288 p. $1.95 
Basic Gunsmithing 288 p.. 152 il. $1.95 

D The A to Z Book of Computer Games 308 p., 73 il. $1.95 
'7 OSCAR: The Ham Radio Satellites 128 p., 95 il. $4.95 
O Making & Using Electricity From the Sun 144 p., 73 il. $5.95 

How To Build Your Own Working Robot Pet 238 p., 86 il. $6.95 
: Antenna Data Reference Man. -incl. dimension tables 266 p.57.95 

Build a Small Budget Recording Studio From Scratch 336 p.58.95 
How To Make Your Own Solar Electricity 168 p., 87 il. $5.95 

O Adding Solar Heat To Your Home 280 p., 185 il. $1.95 
0 How To Build Your Own Self- Programming Robot 238 p. 51.95 
EJ Handbook of Electrical Noise: Msmnt. & Technology 280 p. $6.95 

Radio Control Handbook -4th Edition 420 p., 315 il. $9.95 
D The Giant Book of Amateur Radio Antennas 462 p., 255 il. $8.95 

Lasers, the Light Fantastic 294 p., '58 il. $6.95 
L7 The Power Supply Handbook 420 p., 292 il. $7.95 

The Complete Handbook of Robotics 364 p., 131 il. $7.95 
Artificial Intelligence 252 p., 118 il. $7.95 

O Hdhk of Remote Control & Automation Tech. 294 p., 250 il. $1.95 
Build Your Own Working Robot 238 p., 117 il. $5.95 
The "Compulator" Book 322 p., 224 il. $7.95 
Miniprpcessors: From Calculators to Computers 192 p.. 67 il. 55.95 

O Complete Hdbk. of Public Address Sound Sys 212 p., 148 il. $7.95 
Home -Brew HF/YHF Antenna Handbook 210 p., 143 il. $5.95 
IC Function Locator 214 p., 28 il. $5.95 

O Beginner's Guide to Making Electronic Gadgets 140 p. $4.95 
Microprocessor Programming for Computer Hobbyists 318 p.58.95 
Illus. Dist. of Broadcast -CATY- Telecommunications 420 p. $8.95 
Linear IC Applications Handbook 280 p., 184 il. $6.95 
Build -It Book of Optoelectronic Projects 238 p.. 175 il. $5.95 
Solid -State Motor Controls 322 p.. 162 il. 58.95 
Model Railroad Electronics 308 p., 224 il. 55.95 
The ABC Book of Hi -Fi /Audio Projects 182 p., 131 il. 54.95 
Repair Small Gasoline Engines, 2nd Ed 392 p., 251 il. 56.95 

O 88 Practical Op Amp Circuits You Can Build 140 p., 120 il. 54.95 
O How to Build Metal/Treasure Locators 140 p.. 58 il. $3.95 

Build -It Book of Digital Electronic Timepieces 294 p., 209 ií.$6.95 
O C.E.T. License Handbook, 2nd Edition 448 p.. 381 il. ' $9.95 

Third Class FCC License Study Guide 322 p., 88 il. 56.95 
Practical Solid -State DC Power Supplies 196 p., 151 il. $6.95 
106 Easy Electronics Proj...Beyond the Transistor 144 p. 55.95 

SEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL Clp 
entire ad to order 100% guaranteed or your money refunded 

TAB BOOKS DEPT RE -129 

1.- 
BLUE RIDGE SUMMIT. PA 17214 
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aNes e >r . 0 
John Simonton's time - proven 
design provides two envelope 
generators VCA, VCO & VCF in 
a low cost, easy to use package. 

Use alone with its built -in ribbon 
controller or modify to use with guitar, 
electronic piano, polytonic keyboards, etc. 

The perfect introduction to electronic 
music and best of all, the Gnome is only 
$59.95 in easy to assemble kit form. Is it 
any wonder why we've sold thousands? 

j I ) Send GNOME MICRO- SYNTHESIZER Kit, 
1 1559.95 plus $2.00 postage) 

(/) I 1 1 GNOME MICRO -SYNTHESIZER 
CJ I (Fully Assembled) 5100.00 plus 52 postage 
Z I 

1 1 Send FREE CATALOG 
Er I name: 

w 
¡ address: 

W city: State:.ztp 

O: BAC /VISA_ MC_ Gardne. 
o I Boa DEPT.12 -R 

L 1020 W WILSHIRE,ONLAHOMA CITY. ON 13116 
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TRS -80 BREADBOARD 
continued from page 54 

To test the decoder section of the 
breadboard, you will need a NOR gate 
integrated circuit, such as the SN7402, 
and a solderless breadboard that can be 
used to help you set up a test circuit. 
Wire the circuit that is shown in Fig. 15. 
The IN and OUT signals are provided at 
S02, while the 6 and 7 signals may be 
found at the ADDRESS socket SO5. Once 
the switches have been set to the positions 
noted previously (all zeros, mode D), run 
the following program.: 

10 A= INP(7): GOTO 10 
You should observe pulse activity at 

point A, but not at either B or c. Change 
the program, so that input port 6 is 
accessed: 

10 A= INP(6): GOTO 10 

You should observe activity at point B. 

To test the output control, use the follow- 
ing program.: 

c1 

PL11 I 

ICI 

C2 

C3 

x z 

sD 

G I 

-i 
INT I IN 

5 

POWER INTAK RESET 

WR 

SI 

..ti 

iC9 

the interface. It simply causes the TRS- 
80 to generate the proper 16 -bit address. 
Thus, to access a location, or a memory - 
mapped I/O device, with an address of 
36871, the following short program could 
be used: 

10 POKE - 1'(36871- 32767),0 
20 A = PEEK ( -1*(36871- 32767) 
30 PRINT A: GOTO 10 

If you wish to observe this program in 
operation, you would have to replace the 
IN signal with RD, and the OUT signal 
with WR, as previously shown in Fig. 15. 
You would also have to switch to the 
memory address mode, M, and then set 
the address bits so that they corresponded 
to the binary equivalent of 36,871; that is 
10010000 00000111. If you run the pro- 
gram shown above, you would be able to 
monitor pulse activity at point A as shown 
in Fig. 15. Point A would correspond to 
the pulse generated by a read operation at 
location 36,871, corresponding to the 
PEEK operation. No pulse activity would 

PL2 t 

IC, 

RU 

OUT 
CONTROL SIGNALS 

ICO 

IC10 IC11 

4.P 

115 

6 4 2 0 

DATA BUS 

IC5 

Lo 

1r 
M D 

PI P 

P P 

PROBE 

iC12 

2 

6 
5 ic] 

f- 

01216 
1 3 5 ] 
ADDRESS á 
-R3- -R4- 

-CB- -- -R5- 

FIG. 14 -HOW COMPONENTS ARE PLACED on the PC board. Several of 
the IC sockets are used for connections to point -to -point jumpers. 

IN 6r1 8tß 

OUT 

5 

8 -TD.3 10 
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12 
1 

De 

R1 

t LEDI 

lLED2 

I LEDO 

r A 

THE FOUR NOR GATES ARE FROM SN7402 

FIG. 15- SCHEMATIC DIAGRAM of the NOR gate circuit used for testing 
the breadboard. 

10 OUT 6,0: GOTO 10 
When this program is run, you should 

observe activity at point c. You may wish 
to try other addresses, and also the PEEK 
and POKE commands, so that the Ht 
address decoders are accessed. If you use 
the address decoders for memory ad- 
dresses, remember to use the formula: 

Address = -1 *(Desired Address - 32,767) 
when the address that you wish to access 
is above 32,767. This has no effect upon 

be observed at points B or c, since there is 
no address 36,870 being used in the pro- 
gram. Again, we see no advantage in 
using memory- mapped I /O, but we have 
presented this example so that you can 
check out the HI address decoding section 
of the interface breadboard. If you per- 
form these tests, remember to place the 
mode switch in position, D when you have 
completed the test. 

You are now ready to test the data bus 
buffers. Add bus buffers IC 10 and IC 11. 
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The TRS -80 should run properly with 
these IC's in place, and with the power 
applied to the breadboard. If it does not, 
remove the IC's and check their orienta- 
tion. If this still doesn't cure the problem, 
you may wish to breadboard a test circuit 
for the 8216's. You want to be sure that 
the EN input to both IC's, pin 15, is in the 
logic zero state for normal operation. If 
this condition is not found, check back 
through the two SN74LS20 NAND 
gates. 

Once the TRS -80 is operational, as it 
probably will be in almost all cases, you 
will need to construct an input port, and 
an output port to thoroughly test the data 
bus connections. Refer to Figs. 4 and 5 

for the details of each port. You may use 
the test circuit in Fig. 15 to generate the 
device select pulses required to control 
each port. If you have performed the 
memory address tests, be sure to rewire 
the test circuit so that the IN and OUT 
signals are used, as shown in Fig. 15. Out- 
put A from the test circuit may be used as 
the DEVICE SELECT pulse for the 
input port IC's (DM8095's or 
SN74365's), while output c may be used 
to control the output port (SN74LS373). 
The lamp monitors may be LED's, and 
the logic switches may be simply jumper 
wires that are easily switched between 
connections with +5 volts (logic one), 
and ground (logic zero). Once this has 
been wired, make a connection between 

the SN7402's A output, and one of the 
INP REQ pins at S02. 

Enter and run the following program, 
with power applied to the breadboard: 

10 FOR A =0 TO 255 
20 OUT 6,A 
30 NEXT A 
40 GOTO 10 

This program will generate an increment- 
ing count at the output port, and you 
should be able to observe an eight -bit 
binary count on the LED's that are con- 
nected to the SN74LS373. If this count- 
ing action is not observable, check output 
c on the SN7402, to be sure that the 
output port is being activated by the com- 
puter. You should also be sure that the 
SN74LS373 is operating properly, and 
that all of the connections have been 
properly made. When wiring an interface 
of this type, it is often easy to "twist" a 
data bus wire, so that data bit D4 appears 
where bit D5 should, and vice versa. 
Recheck your bus wiring. If a bit is not 
observed to be counting (constantly on, or 
constantly off), switch the 8216's. If the 
"bad bit" moves, you probably need to 
replace the 8216 bus buffer. Don't forget 
that if you can't observe any action on the 
LED's, the logic probe can be used. 

Once the output port has been tested, 
enter and run the following program: 

10 A= INP(7) 
20 PRINT A 
30 OUT 6,A 
40 GOTO 10 

This program transfers information from 
the logic switches to the TRS -80. The 
TRS -80 prints the decimal value on the 
screen, and it then outputs the informa- 
tion to the output port. When the pro- 
gram is running, you should be able to 
change the logic switch or jumper 
settings and then observe the effect upon 
the displayed value, and the value printed 
on the TRS -80's screen. 

Before you dismantle the two ports 
that you have constructed, you may wish 
to try and use them in other ways. Space 
has been left on the PC board so that a 
solderless breadboard may be added to 
make your experimenting easy. We think 
that you will find the breadboard to be a 
valuable tool, since all of the generally 
used TRS -80 I/O control signals have 
been provided for you, along with a suit- 
able decoding scheme, and an on -board 
logic probe. If you are interested in some 
of the things that can be done with the 
breadboard, we suggest that you obtain a 
copy of the TRS -80 Interfacing book 
mentioned previously. It contains 18 ex- 
periments that you can do on the inter- 
face breadboard, including experiments 
on decoders, I/O ports, flags and A/D 
and D/A converters. But for now, let's 
look at two experiments you can do. Next 
month we'll develop the software for con- 
trolling a traffic light and then see how to 
use the TRS -80 to develop analog control 
voltages. R -E 
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Come on, treat yourself -and save money, too. Subscribe to Radio -Electronics today, and 
make sure you get all of the most interesting, most exciting and authoritative electronics 
reporting in any magazine, month after month. Don't miss a single one of the upcoming 
issues jam -packed with new -equipment test reports, projects to build, servicing ideas, and 
news of solid state, computers, hi -fi, hobbies and everything electronic. Save money, too -as 
much as $11 off the newsstand price when you subscribe to Radio -Electronics. Come on, you 
deserve it -check off the money- saving offer you prefer on the handy coupon, and start 
enjoying Radio -Electronics every month. 

Get The Authority -Every Month 

Name (Please print) 

40M9 

Address 

City State Zip Code 

Indicate the offer you prefer: Payment enclosed (send one extra issue) 

1 Year -12 issues ONLY $9.99 
(You save $5.00 off newsstand price.) 

2 Years 24 i ONLY $19.00 Check here it you are extending or renewing your 
(Save Morel $11.00 off newsstand price.) subscription. 

Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year 
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Make Custom S -100 Boards 

EASY... with VECTOR 8800R2 
+Positive Photo Resist coating over 
2 oz. copper on 2 sides. 

Accurate S -100 standard size (5.3 
in. x 10 in.) with pre -etched gold 
contacts, 50 per side, 0.125 sp. 

2 mylar sheets and strong etching 
bag supplied free with 8800R2. 
Expose with sunlamp - No camera 
or darkroom needed. 

copper free borders both sides 

+positive photoresist coating 
over copper and contacts both sides 

"" l( lllDÌllllllllIt11lliIIllt8IIt1 [ll1IlIIUl(lll 

$19.95 ea. 

Simply expose board to film master 
image, etch and drill holes. Film may 
be photographically prepared or home- 
made using clear mylar supplied. 
Make circuit art work with Vector 
R407 rub transfer art work set ($2.65) 
or use alternate stick on tape. If not 
available locally factory order - include 
$3.00 shipping. U.S. only. 
prices subject to change without notice 

Jlaelot8feamicCompany 
12460 Gladstone Ave. 

700979 Sylmar, CA 91342 
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30,000 cl /V, Rugged Taut Band Meter, Only $49! 
Also: mirrored meter, protective guard edge around 
front, separate audio jack for dB measurement. 6 func- 
tions, 20 ranges include 5Aac /dc. WV -518B. $49. 

THE VIZ BLUE LINE VOMs. Superb quality. Modest prices. 

20,0000/V. Taut band meter. 5 20,0000 Ä v :: ,[-impact 
functions, 18 ranges from 0.3V and orange case 5 fonctions. 19 ranges 
60pAdc WV -517B. 536. from 0.5 to 1000Vdc. WV -5478. 533 

2 UdO 11 // Measures to 250 ac, d, 
250mAdc. 50060 plus dB. Includes 
battery and probes. WV -5168. $19 05 

See your nearby VIZ distributor. Z TEST INSTRUMENTS GROUP 

335 E. Price Street, Philadelphia, Pennsylvania 19144 

i 

WANTED 

WRITERS - AUTHORS 
The Blacksburg Group, originators of the BUG - 
BOOKS, is interested in finding new book authors 
for its popular "Blacksburg Continuing Education 
Series." The following topics are of particular 
interest: 

Fiber Optics 
Microcomputer Applications 
Telephone Applications 
Special IC's 
PET Interfacing 
TRS -80 Applications 
Software (All types) 
IEEE -488 Bus 

Word Processing 
Robotics 
Home /Solar Control 
Digital Troubleshooting 
16 -Bit Microcomputers 
Timers -Controllers 
Operating Systems 
Plus many others ... 

Our 30+ current titles cover 8080/8085/Z- 80/6800/ 
6502/TRS -80 programming and interfacing, op- 
amps, PLL's, data processing, digital electronics, 
etc., and we are always interested in talking with 
people about their ideas for new books. Our writers, 
consultants and editors are ready to review your 
ideas, outlines or manuscripts for possible inclusion 
in the "Blacksburg Series." Royalties and advances 
are competitive, plus additional benefits. 
For an author packet, plus a free book list, please 
write or call: 

Blacksburg Group, 
P. 0. Box 715, Blacksburg, VA 24060 
(703) 951 -9030 

PERSYN ACCESSORIES 
continued from page 50 

the OR gate can be made to provide a complex serial -output 
pulse train. 

The OR gate outputs are buffered and inverted in the invert- 
ers ICI -d, -e and -f and coupled to the output jacks through 
isolation diodes. Resistors R4, R8 and R10 provide a ground 
reference for the isolation diodes. When connected in the 
PerSyn system, the isolating diodes prevent manual trigger 
pulses from the strike surface boxes from interacting with the 
sequencer. 

BOTTOM: 4-1/2" x 4 -3/4" x 1/8" HARD BOARD 

5 -1/4" 

3/4" 

3/4" 

1/4" 

4.3/4" 

3/4" 1-1/2" 2 1/4" 
, 

1/16" x 1/4" RABBET 4 1/4x 1/4" RABBET 

3" 3 -1/2" 4" 1 

2 -1/8" 

REAR PIECE 11116" BLANK PHENOLIC) 

FIG. 9- CONSTRUCTION of the Sequencer enclosure. The side pieces 
are made of three -quarter inch stock. 

If CANCEL jack J6 is shorted through a switch, IC2 is reset. 
When the short is removed, operation will resume with the first 
output (pin 2). Light emitting diode LED1 is energized when 
the first output goes high, indicating the start of the pattern. 

Power ( +9 volts) is provided through the "tip" ( +9) or 
POWER jacks J4 or J5. Ground reference is obtained through 
either of the "rings" of output jacks JI, J2 or J3. No connec- 
tions are made to the "rings" of J4 or J5. 

Construction: Construction of the circuit is simplified by 
using a PC Board, the foil pattern and components placement 
for which are shown in Figs. 6 and 7. All IC's are CMOS 
devices and, therefore, standard handling precautions should be 
observed. When mounting DIP switches DS1 -DS3, be sure to 
observe the proper orientation. Also observe proper orientation 
for all diodes and IC's. When mounting the TEMPO control on 
the PC Board, use an additional mounting nut so that the bush- 
ing of R5 protrudes about 3 /to inch above the board. This will 
insure that the body of R5 will not touch the foil side of the 
board, thus preventing any possibility of accidental shorting. 
Install all 14 jumpers on the foil side of the PC Board as in Fig. 
8. Use insulated wire. Install wiring between switch Si, J1 
through J6 and the PC Board as indicated in Fig. 8. Solder the 
wires to the appropriate pads on the foil side of the PC Board. 
The unit can be housed in a "case" similar to that shown in Fig. 
9. You can, of course, house the PC board in a standard case and 
use discrete switches in place of DS1 through DS3. In this case, 
wires from the switches would be connected to the appropriate 
PC holes for DS1 through DS3. If using a metal enclosure, be 
sure to isolate the body of J6 (at +9 volt potential) from the 
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FRONT VIEW of the Sequencer. The three DIP switches across the bot- 
tom feed the OR gates and determine the beat. 

G -I 

PL1 o 

s1* 

b CANCEL 

4 

"S1 IS PUSH -TO -MAKE PUSH -TO -BREAK SWITCH 

I--A 
H-2-1/2" 

1 -3/8" 

1/4 "--tt 
1/2" 

3/16" DIA. 

2 x 4 PINE, MAHOGANY ETC. 

1/8" 1 -1/8" 

- 3 -1/4" 
VIEW A -A 

PL1 

1/4" PHONO PLUG 

FIG. 10- CONSTRUCTION and wiring of the footswitch. 

bodies of J1 through J5 (at ground potential). 
Use: Connect either POWER jack to the TAP jack on PerSyn (or 

to a POWER jack of an accessory being used). Connect the ouT- 

PUT jacks to the TRIG jacks of the devices to be triggered. A 

standard ON /OFF footswitch should be used to control the oper- 

ation of the Sequencer. If not available, one can be made from a 

small piece of wood as shown in Fig. 10. Insert the footswitch 
plug into J6 and place TEMPO control R5 to midposition. If the 
CANCEL. switch in the footswitch is closed LED1 will blink. If 
not, depress the CANCEL. switch to start the Sequencer. Once 
PATTERN switches DS1 through DS3 are appropriately pro- 

grammed, adjust TEMPO as desired. 
Programming: The counting structure for a basic 4/4 bar of 

music is " ONE -and -TWO- and -THREE -and -FOUR -and ". The 

eight switches on DS1, 2 or 3 correspond to this counting with 

the top switch corresponding to "ONE" and so on (switch 7 

corresponds to "FOUR "). In 3/4 time, the counting sequence is 

"ONE- and -TWO- and -THREE- and ". Therefore, with S1 set 

for 3/4 operation, switches 7 and 8 are not used. 
Many complex rhythm and special effects patterns can be 

generated with the sequencer. Four basic programming exam- 
ples are listed in Table 1 on page 50 to acquaint you with the 
operation of the Sequencer. R -E 

Kleps 10 - 20 

Clever Kleps 
Test probes designed by your -needs -Push to seize, push 

to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $2.64 

Kleps 20. Same, but 7" long. $4.49 

Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $3.19 

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. $4.59 

Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/4" long. $2.49 

Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/4" long. $237 

All in red or black - specify-. (Add 5OG postage and handling). 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

A vailable through your local 
distributor, or write to.. 

RYE INDUSTRI 
ti o u* R t 

Kleps 1 

Prut SO 

ES INC. 
133 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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Stereo ... Eleven Bands Per Channel Extremely Low 
Noise & Distortion LED Peak Indicators Center Detent 
( "flat ") sliders Built -in "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 More! 

Absolutely equals or exceeds overall performance 
and features of any graphic equalizer made today! 

AARON -GAVIN INSTRUMENTS, INC. 
17231 Corla Avenue Tustin, California 92680 

Yes! I've enclosed $ RUSH 
send 

cabinet brochure 
___assembled equalizers at $200.00, p.p.d. 

_unassembled equalizer kite ai SI 10.00, p.p.d. Horizontal (flat) Vertical (up-right) 

California residents include 6 sales tax 

Name 

Address 

City State Zip 

Visa & Master Charge orders accepted 

Card No. 
Exp. Bank 
Date No 

Dealer inquiries incited 
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TELEPHONE DIALERS 
continued from page 46 

ular phone dial! In the TEL position, your 
phone dial is enabled, but the Otron dial- 
er capability is disabled. 

Which is the best unit? 
This "loaded" question has no real 

answer, since needs vary. The Rapidial II 

INSIDE VIEW of the Superphone 7710. The 
buzzer is used as an alarm signal. Recharge- 
able batteries retain memory if the power fails. 

DIALER INTERFACE from Blechman Enter- 
prises. It contains a relay, LED, switch and bat- 
tery. 

is the lowest - priced assembled unit and 
probably offers the most telephone -asso- 
ciated versatility in the smallest package. 
The Heath unit is simple to assemble and 
use, at the same price. Next up are the 
Busy- Buster and Radio Shack units in 
the price scale, but with totally different 
capabilities. If you have need for a fast, 
multi -purpose dialer, the Rapidial used 
on DTMF tone -dialing is outstanding. 

Then come the special features, like 
calculator, calendar and alarm func- 
tions -but are they worth twice the price 
of the Radio Shack with its clock and 
timer? As executive gift items, the Su- 
perphone or Freedom Dialer are hard to 
beat, since they include the telephone and 
almost everything but the kitchen sink. 
As for me, I want them all! R -E 

JOIN 

the 
amencan 
smoke out 

American Cancer Society Yz 

" KIDDING YOURSELF " 

electronics is for 
those who know basic 

electricity 

THE A E -10 
simple 
easy 
reading 
manual 

yes send copyTsj of 
the AE10 basic manual 
on electricity at only 
$9.00 each. 
Name 
Address 
City -State 
Asante Enterprise Ltd. 
Georgetowne Unit 1s3 
Lindenwold, N.J. 08021 

NEW TYPE 
PROJECTION 
LENS 

Barrel- shaped. professional -quality lens 
is 8" in diameter. has 12" focal length, 
and comes with mounting ring. Provides 
bright high -resolution picture with 12,' 
13" and 15" TV's. Priced at $69. Quantity 
discounts available. For further informa- 
tion on converting standard TV's into 
projection sets. call or write Bill Spellman. 

Also available: 3: 4:5: 6' and 7' high -efficiency projection screens. 

MFE COMPANY, INC. 
304 N.E.79th Street 
Miami, Florida 33138 
Tel. 305/759 -3124 

Manufacturers of High Voltage Electronic Equipment /Projection 
Lenses /Projection Television Systems for over 30 years. 
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AUDIO AMPLIFIER 
continued from page 57 

have the ability to make double -sided 
printed circuit boards, you can use the 
foil pattern shown in Figs. 3 and 4 which 
I've used to build over twenty of these 
amplifiers. The component placement di- 
agram is shown in Fig. 5. 

The thermistor is a 30 -ohm cold, nega- 
tive temperature coefficient type (the 
higher the coefficient the better, but the 
30 ohms should be referred to room tern - 
perature). 

Mount the thermal- feedback diodes 
(D1 D4) and the output transistors on 
heat sinks. Do not heat -sink the 2N5191 
and 2N4919. They must be held at the 
ambient temperature sensed by the 30- 
ohm thermistors. Preferably, separate 
heat sinks, such as those suggested in the 
parts list, should be used for each half of 
the amplifier. Either the 2N3055 or its 
plastic equivalent, the MJE3055, can be 
used in the output stages. Be sure to use 
mica insulating washers in the mounting 
process. The thermal sensing diodes 
(D1 D4) should be mounted so as to 
thermally couple tightly to sense the tem- 
perature of the output devices. 

Checkout and adjustment 
Before operating the amplifier, discon- 

nect any loads (speakers) and connect a 
DC voltmeter across the output termi- 
nals. Apply power, allow one or two min- 
utes for capacitors to charge fully, then 
adjust the DC BALANCE potentiometer for 
zero volts across the output terminals. If 
you cannot achieve this, and a gross 
unbalance exists (more than 1 volt), per- 
form the following checks. 

With your DC meter, check each am- 
plifier output terminal's voltage with re- 
spect to ground. It should be very nearly 
half the power supply voltage. If one half 
of the amplifier does not pass this test, 
check wiring and components in that half. 

Now connect a 16 -ohm dummy load 
and an audio input signal. Verify, using 
an AC voltmeter, that the signal across 
the load is about ten times the input RMS 
signal, and that, using a DC meter, no DC 
component in excess of 1.8 volts exists 
across the load for a 10 -volt RMS output 
(about 1 -volt RMS input). 

Now connect a loudspeaker load, fused 
with a 1 -amp fast -blow temporary fuse 
connected in series with the speaker. 
Feed a signal from your preamp into the 
power amplifier and listen to the sound 
for an hour or so. If it is pleasant, and the 
amplifier doesn't overheat, remove the 
temporary fuse in series with the speaker. 
This will improve damping. You may 
reduce the fuse to 2 amps fast -blow, if 
driving a bookshelf- speaker. 

Parallel a suitable resistor (try values 
around 200K) across R1 until the audio 
amplifier output amplitude at L I matches 
that at L2. This maximizes the output 
power before clipping occurs. R -E 

www.americanradiohistory.com

www.americanradiohistory.com


BREATHE REFRESHING 

"VITAMINS OF THE AIR" 
with an amazing 

NEGATIVE ION 
GENERATOR 

ROOM -PORTABLE -CAR 
UNITS, TESTERS AND 

ACCESSORIES 
(Dealers Wanted) 

$129.00 
Or 

Send $1.00 for 
fascinating 
details to 

GOLDEN 
ENTERPRISES, INC. 

P.O. Bot 1282 -RE 

Glendale, Arizona 85311 

PLANS & KITS 
CONSTRUCTION plans for profitable business 
ideas. Catalog $1.00. GARLING, 438 N. Garfield 
Street, Lombard, IL 60148 

BUILD your own speaker system. Write for free 
catalogue. McGEE RADIO, 1901 McGee St., Kan- 
sas City, MO 64108 

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 

TELEPHONE circuits for hobbyist, construction 
plans. Catalog $1.00. SEACOMP, Box 4276T, 
Mountain View, CA 94040 

AUDIO mixers, preamps, meters. Schematics, 
construction guides. SASE brings free list. PAM 
ELECTRONICS, 3424 Memorial St., Alexandria, 
VA 22306 

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 -RE12, Tustin, CA 92680 

COLLEGE students! Improve your grades. Send 
$1.00 for 356 -page, collegiate research papers 
catalog. 10,250 available. RESEARCH ASSIS- 
TANCE, Box 25097RE, Los Angeles, CA 90025. 
(213) 477 -8226. 

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 /$10 foreign. 
POLYPHONY, Box R20305, Okla. City, OK 
73156. 

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 
100 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 (i.e., August issue closes May 26). When 
normal closing date falls on Saturday, Sunday, or a holiday, issue closes on preceding working 
day. 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business- without investment. Write: BUSINESS- 
ES, 92 -R, Brighton 11th, Brooklyn, NY 11235 

LEARN to repair PLL or crystal synthesis CB for 
profit, 30 PLL's covered. Send $12.95 for instruc- 
tion book. A.P. SYSTEMS, PO Box 488, Milford, 
PA 18337, Dept. RE 

TUBE CADDY 
TUBE caddys: just like the old favorite, only bet- 
ter. Free catalog: 800 -233 -8851 MHP INC., 107 
Avenue L, Matamoros, PA 18336. 

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 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1.50 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 33 34 35 

01CFR 
Associates, Inc. 
Newton, N.H. 03858 

SURPLUS OFFER 
IBM Selectric PRINTERS 

Model "B" Printer /Plotter 
Removed from equipment. Features x -y sin r etc. In 

dudes edge connector pin - 
out drawing plus all circuit 
diagrams. These terrific 
Selectric-based printers 
were part of an electronic 
word processor system and 
may be used as an elect- 
ronic word processor /type- 
writer or even a terminal. 
Features 18M "SELECTRIC 
II" 735 top quality print- 
er. orig. priced at over 
$2500.00 EACH!, Shipped 
complete with schematics. 
AS -IS, whole D.C. stepper 
driven carrier 8 platen 
Model 'B' Printer /Plotter Only *359.00 

Model "A" Printer /Typewriter 
Similar in appearance to the Model 'B'. the 'A' version offers type- 
writer capability immediately. and is a standard IBM 735 printer 
Needs only '26VDC to activate shift (capitals) and tab solenoids This 
machine has the standard escapement and platen control Used in 
word processors, good condition, AS -IS. 
Model 'A' Printer /Typewriter '389.00 

Limited supply Call now to reserve your printer Prices do not include 
snipping and handlmg 

<JI 

wife 

RS -232C CONNECTERS 
Removed from equipment, other- 
wise iike -new. Specify male o 

r female type. Solder 'cup' coon's 

ONLY *2.59 ea.; 2/'5.00 

UNI ACTIVE FILTER HYBRID 
Identical to Nat'l AF -f00 -ICJ. State -variable filter hybrid w/4 on- 
board op amps. capacitors, etc. A complete active filter with hipass. 
bandpass, lopass. and notch outputs. Makes simple, low disto 
sinewave oscillator. Easily tuned with 2 earl resistors or pots 
Range DC -10kHe With data Only '4.950a. 

CFR Associates now stocks many exotic computer 
. printers S other peripherals. 

Call its for further information Remember too. w i e, 
Centronics Diablo Wang Labs Me mores CDC *.San.:" , 

Minimum Order 015.00 
*MC, VISA, SCUD Accepted *Phone Orders Are Welcome 

SATISFACTION GUARANTEED 
(603)382 -5179 

we have many unusual and unique bargains in our CATALOG 
send a slants, or PS< for postage to, a FREE COPY. and get on out mailing MI 
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SpeakerCuts. 
The absolute latest in 
advanced speaker techno- 
logy. Wave Aperaturer" 
Drivers, the Patented 
Nestrovic Woofer Systerri' raw 
speaker components selected for 
their excellence. Horns, crossovers, subwoofers, woofers, 
midranges, horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll provide top quality 
speakers and design information. Send for FREE 48 page 
color catalog from the largest, most experienced speaker 
kit manufacturer in the world. DON'T DELAY. Write today! 

4eokei 
Dept. 12 -RE, 735 N. Northlake Way 
Seattle, Washington 98103 

PLANS AND KITS 

SHOCKING. Build versatile high voltage supply 
up to 12 kV. Great for negative ion generators, 
bug zappers and many experimental devices. 
Plans $5.00. LUNATRIX, Box 891, Yucaipa, CA 
92399 

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 

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 

lOthAnniversa Sale 
Featuring DELTA (OR AM' A k @0! 
It is the custom of some m -order suppliers to create grab bags of various items in which they can unload all their accumulated junk on unsuspecting customers! Not so at Delta!!! Our philosophy is different Our grab bags contain the same high-quality merchandise we offer throughout our catalogs and flyers. Our Delta Grab -A -Bags are made up of items in which we have small lots that cannot make the catalog. 

The contents of each exceeds by many times the low "close -out" bargain prices! 100% guaranteed! 

ERIE 2% 
Our per ces for these Erie 2% carbon Resistors l Ó égare far tower length than leads. mst 

Vs WATT 1/4 WATT 1/2 WATT GRAB -A -BAGS 
Assortment from Assortment from Assortment from 

P 

C 
S. 

30 ohms to 240K 51 ohms to 160K 75 ohms to 2 megs 300 FOR Delta 8760R Delta 8761 R Delta 8762R 

4LRAB Potentiometer 

100 for $9 
We have a large selection....all different sizes.... 
shapes....and values! About 60% are still in 
factory cartons. Made by Allen Bradley, CTS, 
Clarostat, etc. Wt. 1 lb. Delta No. 8898R 

CSL] 0 A:@ 
10 forsI 

Gang Pots .4`hOK $6 

A4x 

"fi,14"4. 18 for $3 
2 -gang, 3 -gang, 4 -gang, 5 -gang, and 6 -gang pots; 
almost all also include line switch. These are 
made by C -T -S (American made). All the popu- 
lar resistance values, tapers & many of the pots 
are tapped. Any one of these pots would cost 
you more than the whole pack of 18 pieces. 

Delta No. 8902R 

Power Resistor 
SOFOR 
PCS.$ SO RABpBAG 3 

Quite a catch!....this assortment of 4 and 5 watt resistors 
of different resistance values. Very handy. Delta 8763R 

Precision Resistor 35.1;1.50 
C BAG 4 Pacs $5 No. 8764R 

Build up your stocks the low -cost Delta way! We have ac- 
cumulated a large number of precision resistors of many 
different values....ranging from a fraction of an ohm to 
several megohms...in power ranges from .01% to 1 %. 
We are offering a well -assorted bag of 35 pcs of precision 
resistors at a price less than the cost of a single resistor. 

RAB 

Capacitor 1/4 For S2 BAG 3 PACS S5 RAB 
Every lab & experimenters' bench needs an assortment of 
disc capacitors. This Delta Grab -A -Bag contains values 
from a few pf to .2mf....and voltages ranging from 12V to 
3 KV. They are marked and unmarked....mostly full leng- 
th leads...some are P.C. mounts. A 1/4-lb. grosses approx. 
100 to 250 assorted disc caps. Delta No. 2547R 

$100 STEREO 
AUTO RADIO 

Catalog 1980 Computer Board 
BAC3 Available! RAB 

TREE 

UNBELIEVABI. E Push Buttons 

99 MULTIPLEX 
AM / FM 

One of America's largest independent manufac- 
turers of automobile radios has given up! We've 
been fortunate in acquiring some of the last au- 
to radios in production. These were AM -FM- 
MPX- Stereo sets....designed for new cars. The 
sets came right off the production line, and .... 
when the line stopped, they did not have the 
top metal cover & front bezel. They are, how- 
ever 100% operational & come complete with 
knobs & mounting nuts & push buttons. 
These high -quality sets are ideal for installing 
in your auto, camper, boat or any other place 
where 12 VDC is available. Delta No. 5725R 

5730R SPEAKERS $5.95 2 for $10 
5726R Dual imp. coil, 4 /8ohms$8.95 2 for $16 
5727R 4-Ohms Ford speaker $5.95 2 for $10 
57211111 4-Ohms (not illus.) $7.95 2 for $14 

%WSW 

sus 
.m0111 

Milan* Se 

FLOSR 

. $ 5 TTrTaLnSsi- tCorMs -OOSp 

-VA.xepgs 

Here's your chance to build your stock pile or replenish it! Well.... DELTA's Computer Board Grab -A -Bag is one of the 
most inexpensive ways of doing it. We have a very wide & varied selection of computer boards. The parts on these 
boards can be easily removed with a Benz- O-Matie torch & 
a pair of tweezers. Complete instructions on parts remov- 
able are included. The following is a list of SOME of the parts found on these boards. 
TTL & C MOS ICS..Voltage Regulators..Transistors..Pow - 
er Transistors.. Op Amps..Optical Couplers..Relays..Reed 
Relays-small Transformers:.heat sinks..diodes..resistors.. 

-capacitors..SCRs..ete. Delta No. 9801R 

FREE, 
12o -PG. 

ICI / CATALOG . 
ELECTRONICS 

176 SECOND AVE. 
WALTHAM, MASS. 

02154 
Minimum Order $8.00 

MAIL -ORDER .ADDRESS: 

RANRAMERICARO 

Iff91 
TEL. (617) 388 -4705 

When in our area, northeastern .Mass. or sr utherrr N.H. visit our retail at 7 Oakland Sf., Amesbury, Mass. 

DYNACO Mark III Kits, last available new units, 
factory sealed sent UPS freight C.O.D., $200.00 
each; Two for $375.00, CHARLES RAIBLE, 1726 
Bentley #5, Los Angeles, CA 90025 

COMPONENTS by APOLLO 
electronics components div 

SEMICONDUCTORS-SWITCHES-INTEGRATED 
CIRCUITS -POTS- RELAYS -CMOS 
OUR SPECIALITY HARD TO GET IC's CMOS 
There's more to distribution than just having the right 
parts ... LIKE SERVICE! 

COMPONENTS BY APOLLO 
Rt 23, RIVERDALE, N.J. 07457 phone 201- 838 -4910 

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 

FREE KIT Catalog 
AUTORANGE DIGITAL CAP -METER 
KIT. Still the best for only $74.95 

Phone 415 - 447-3433 
Write or Phone for FREE CATALOG. 
Average 1 minute Saturday call is 21 /. 

DAGE 

contain s 

TEST & 
EXPERI- 
MENTER'S 

EQUIP. 

SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

KRAZY CB business cards, radio checks, other 
printed fun stuff. Catalog and samples for 154 
stamp. PRINTRONICS CO., Dept. R, 110 N. Kes- 
wick Ave., Glenside, PA 19038 

B & K test equipment. 18% discount. Free catalog. 
Free shipping. SPACETRON -DB, 948 Prospect, 
Elmhurst, IL 60126 

PARTS 14 each, 200 minimum order, over 10% 
are Prime Semiconductors. Free gift with $5.00 
order. CUNNINGHAM, Box 123, Leetonia, OH 
44431 

HAMS, CBers, SWLs -eight 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. 

AMAZING "no- touch" switch. A wave of your 
hand activates lights, lamps, stereo, appliances 
etc. Free brochure. DMD SCIENTIFIC, Box 6251- 
B, Flint, MI 48508 

POLARAD spectrum analyzer, mod. SA -84W, 10 
MHz to 40 GHz $300. Call: BILL 714/688 -3060 

CARBIDE drills -No. 28, size for 6-32 machine 
screw. New $6.75 @ postpaid. CM CIRCUITS, 22 
Maple Avenue, Lackawanna, NY 14218 

PICTURE TUBE MACHINE 
We buy and sell NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 
For complete details send name. address. 
zip to: 
LAKESIDE INDUSTRIES 
4071N. Elston Avenue 
Chicago. Ill. 60618 
Phone: 312. 583.6565 

100 CIRCLE 25 ON FREE INFORMATION CARD 
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IULLEI ELCImIICS 
PO. Box 401244-R Garland, Texas 75040 (214) 278- 3553 

AY3 -8910 PROGRAMMABLE SOUND GENERATOR 
The AY3 -8910 is a 40 pin LSI chip with three oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, an envelope generator. and three D/A converters that 
are controlled by 8 BIT WORDS. No external pots or caps 
required. This chip hooked to an 8 bit microprocessor chip or 
Buss (8080, Z80, 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirers, gunshots, explosions, bleets, whines, 
or grunts. In addition, it has provisions to control its own 
memory chips with two 10 ports. The chip requires +5V @ 
75ma and a standard TTL clock oscillator. A truly incredible 
circuit. 

$14.95 W /Basic Spec Sheet (4 pages) 
60 page manual with S -100 interface instructions and 
several programming examples, 53.00 extra 

SE -01 SOUND EFFECTS KIT 

76477 CHIP IS 
INCLUDED. EXTRA 

CHIPS $2.95 EACH 

$16.95 
LESS SPEAKER 

& BATTERY 

The SE -01 is a complete kit that 
F,' L4 4 V U le contains all the parts to build a 

programmable sound effects 
generator. Designed around 
the new Texas Instruments 
SN76477 Sound Chip, the 
board provides banks of MINI 
DIP switches and pots to 
program the various com- 
binations of the SLF Oscillator. 
VCO, Noise, One Shot, and 
Envelope Controls. A Quad Op 
Amp IC is used to implement 
an Adjustable Pulse Genera- 
tor, Level Comparator and 
Multiplex Oscillator for even 
more versatility. The 314" x 5" 
PC Board features a prototype 
area to allow for user added 
circuitry. Easily programmed 
to duplicate Explosions, 
Phasor Guns, Steam Trains, or 
almost an infinite number of 
other sounds. The unit has a 

multiple of applications. The 
low price includes all parts. 

ISS,.mtly manual. programming charts. and detailed 76477 chip speci- 
fications. It runs on a 9V battery (not included). On board 100MW amp 
will drive a small speaker directly, or the unit can be connected to your 
stereo with incredible results! (Speaker not included). 

ALLOW 3 WKS. FOR DELIVERY 

4 DIGIT I/2 INCH CHARACTER LED DISPLAY 
Bowmar readout stick with colons. COMMON 
CATHODE ONLY. 100% Prime. All segments 
and colons brought out to edge pads. With 
pinout. LIMIT 5 PER CUSTOMER 

SPG\ P\- 

$1.90 

From T.I.: TL490 BAR /DOT DRIVER IC. Drives 10 

LED's with adjustable analog steps. Units are 

cascadable up to 10 (100 steps). Drives LED's directly. 
Great for voltage, current, or audio displays. Similar in 

features to LM3914 with specs and circuit notes. 

2.95 
No14` 

P t 

9500 @75V Filter Cap 
Computer 2"x 51/2" 

Grade 2.95 

ZENER GRAB BAG 
A very nice assortment of 
& 1W zeners. Voltage ranges 
are from 2.7 to 30 VDC. Most 
have house but we provide a 

cross over list to standard 
numbers. A great buy for any 
shop. 12 different types. 

.50 ea. 

MC1469R POSITIVE VOLTAGE 
REGULATOR 

AMP COMPLETE SPECS AND 
APPLICATIONS SHOW HOW TO BUILD 
FIXED OR VARIABLE POWER SUPPLIES 
FROM 3 TO 30VDC DRIVE EXTERNAL 
SERIES PASS FOR CURRENT TO 20 
AMPS' 

1.25 EA. 
10/10.00 
HOUSE 

4i-31 

XAN SUPER DIGITS 
.6" JUMBO LED 
7 SEGMENT 
RED 

990 
6640 COMMON ANODE 
6920 COMMON CATHODE 

NOW A SUPER READOUT AT A SUPER BUY! These 
are factory fresh prime LED readouts, not seconds or 
rejects as sold by others. Compare our price and send 
for yours today, but hurry, the supply is limited! 
SPECIFY: COMMON ANODE OR COMMON 
CATHODE 

A RARE FIND! 
LAMBDA HIGH POWER REGULATOR 3205 MODULE 

$12.95 
w /SPECS 

LIMITED QTY. 

5V @ 10A with 8 -30VDC input. 
Current limiting, thermal shutdown and short protection. 
.20/0 Load regulation. 
Only 2 external components needed. 

All you need to add is a transformer, rectifier, heatsink 
and filter cap to have a super regulated supply for 5 volts 
at 10 amps! 
SPECIAL BONUS! Order the 3205 Module and get FREE 
a LAMBDA L -20 -5 overvoltage protector that triggers at 

6.6 volts up to 20 amps. 

LAS15U - 1.5A Four Terminal Adjustable Regulator. á- 

30V W /current limiting, short protection and thermal 
shutdown. TO -3 style. All units are prime. Spec sheets 
included. $2.50 

* NO C.O.D.'s 
* SEND CHECK M.O. OR CHARGE CARD NO. 

* PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY. 
(214) 278 -3553 9:00 AM - 6:00 PM CST 

* ORDERS OVER 1 LB. SHIPPED VIA UPS 

P 

O 
L 

C 

E 

S 

QUAD MATCHED DIODES 
4 1N914 type diodes that have 

been Closely matched for use is 

bridge and balanced mock: Hi 

circuits 

50C ONE SET (4) 

NEW ITEMS 
LM3046 (CA3046) Transistor Array 75 

LM3909 Led Flasher 50 

CA3086 RCA Transistor Array 80 

MC1438R Power Op Amp /Driver 50 

1N4148 Prime, Full Lead 100/2.50 
LM3302 Quad Comparator 89 

2SC1849 High Freq NPN TO -92 6/1.00 

POTENTIOMETER ASSORTMENT 
A mix of new, panel mount 3/8" 
bushing pots in various values. 
Some dual, some with switches. 

n 2.00 

PARTS 
301 OP AMP 8 LEAD CAN 3/1.00 
723 VOLT REG. 10 LEAD CAN 50 

'13741 FET INPUT 741 MINI DIP 3/1.10 
30.000 @ I5V COMPUTER GRADE 2.10 

264400 NPN GEN. PURPOSE 8 /100 
2N4402 PNP COMPLIMENT 8 /160 
266028 P6 T W /SPECS 50 

LM3B0 2W AU010 IC W /SPECS 109 

LM377 DUAL LM380 W /SPECS 2.50 

'7815 VOLT REG. IA 15V 69 

'725 LOW NOISE OP AMP 99 

ILI OPTO ISOLATOR MINI DIP 60 

'MEM 631 SUAI GATE MOSFET 

DIODE PROTECTED. SIMILAR 

TO 40673 50 

MV1624 VARICAP DIODE 10 PFD 49 

164003 lA 200V OIODE 15/1.00 

TIP30 TAB PNP POWER 3/1.00 

'MCI351P FM IF. DISC IC 50 

'INDICATES ITEM IS "HOUSE NUMBERED 

LED'S 
JUMBO GREEN 4/.89 
JUMBO REO 5/.89 
MEDIUM REO .15 

MEDIUM GRN OR YELLOW 16 

1/2W RESISTOR ASSORTMENT 
A good mix of 5% and 10% values in both full lead and 

PC lead devices. All new, first quality. 

(Asst.) 200 pieces/ 2.00 

SLIDE SWITCH ASSORTMENT 
An outstanding bargain. Includes miniature and 
standard sizes and multiposition units. All new first 
quality, name brand switches. Try one peck and you'll 
reorder more: SPECIAL - 12 for $1.20 (Assortment) 

* ADD 5% FOR SHIPPING 
* TX. RES. ADD 5 °/D STATE SALES TAX 
* FOREIGN ORDERS ADD 10% (EXCEPT CANADA! 

(20% AIRMAIL) U.S FUNDS ONLY. 
* SORRY WE CANNOT SHIP INSURED TO MEXICO 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

7 WATT AUDIO AMP KIT 
SMALL. SINGLE HYBRID IC AND 

COMPONENTS FIT ON A 2' x 3" PC 

BOARD ONCLUDEDI. RUNS ON 12 ADC 

GREAT FOR ANY PROJECT THAT NEEDS 

AN INEXPENSIVE AMP. LESS THAN 3 

THO @ 5 WATTS. COMPATIBLE WITH 

SE 01 SOUND KIT. SS 95 
6 DIGIT AUTO /VAN CLOCK 

LARGE CHARACTERS 1LE01 

QUARTZ XTAL TIMERASE 

ALARM & SNOOZE OPTIONS 

NOISE FILTERING 

EASY TO ASSEMBLE w 
4'," r 3' r I',. 

V 

11X11I I II K l'1 All II l'l', MIMICS 

COMPLETE KIT 

$ 12 VOC 16.95 
ULTRASONIC RELAY KIT 

INVISIBLE BEAM WORKS LIKE A PNOTO 

ELECTRIC EYE USE UP TO 25 FT APART 

COMPLETE KIT. ALL PARTS 
K PC BOARDS $21.50 
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A new designed circuit em- 
ployed 2 I.C. a DPDT relay 
with a led indicator. A con - 
densor microphone comes 
with the kit. The relay can 
handle up to 200 watts con- 
tact to allow to control most 
things. Just click the finger, 
the relay will close, the sec- 

ond click will release it. 
Sensitivity can be ad- 
justed by an on board 

trim -pot. Operating 
voltage 9V D.C. 

TY -18 
$8.50 PER KIT _A 

100W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky fans. A per- 
fect combination with the TA -1020 low T.I.M. ste- 
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 80dB 
Input sensitivity: IV max. 
Power supply: ±40V @ 5 amp 

TA -1000 KIT 
$51.95 

Power 
transformer 
$15.00 each 

SAN WA 
COMPACT - LIGHTWEIGHT - ULTRA SLIM 

BATTERY CHECKER - LED TESTER 
T -55D (w /o temp probe) $44.50 
T -55THD (temp probe) $66.50 

SPECIFICATIONS 
Ranges 
DC Voltage: 150mV, 500mV, 1.5V, 

6V, 15V, 50V, 250V, 1kV (All 
20k u /V) 
25kV *Using HV probe) 

DC Current: 50,A, 2.5mA, 25mA, 
250mA (500mV drop) 

AC Voltage: 15V, 500V, (9k 52 /V) 
AC Current: 6mA, 6A (2V and 

55mV drop) 
Resistance: 10k52 100k52 

1MO 5M52 (max. calbtn) 
10052 1kD 

10k52 50k52 (mid scale) 
10kO 100k0 

Load Current: 30mA 3mA 300mA 
Load Voltage.' 3V 3V 3V 
Decibels: -10 to +55dB 
Batt Check: 0.9 to 1.5V (1052 load) 
LED Check: (Available) 
Temperature: -50° to +100 °C and 0° to +200 °C 

Probe not supplied with T -55D) 
Accuracy 
DC Voltage: ±2.5% f.s.d. 
DC Current: ±2.5% f.s.d. 
Batt Check: ±2.5% f.s.d. 
AC Voltage /Power on 1.5V range: ±5% f.s.d. 
AC Voltage /Power above 15V range: ±3.5% f.s.d. 
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 Probe: (T -55THD only) 

NEW MARK III 
9 Steps 4 Colors 

LED VU 
Stereo level indicator kit with arc -shápe display 
panel!!! This Mark III LED level indicator is a new 
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 -31)dB to +5dB. The Mark Ill in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Jpst hook up with the 
speaker output! 

IN KIT FORM $18.50 

MARK II SOUND 
ACTIVATED SWITCH KIT 

r- MARK IV 15 STEPS 
LED POWER LEVEL 

INDICATOR KIT 
This new stereo level indicator kit consists of 36 4- 
color LED 115 per channel) to indicate the sound 
level output of your amplifier from -36dB - +3dB. 
Comes with a well- designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 
Kit includes 70 pcs. driver transistors, 38 pcs. 
matched 4 -color LEQ, all other electronic compon- 
ents PC board and fro t anel. 

MARK IV KIT $31.50 

30W +'30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit includes 1 PC SANYO 
STK -043 stereo power amp. IC LM 1458 as pre amp, 
all other electronic parts, PC Board, all control 

pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi -fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
100Mz and 10KHz. 

BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R FEATURES 
Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard lével even the battery supply 
drops to a certain low voltage. 
9" 6W cool /daylight miniature fluores- 
cent tube. 
8 x 1.5y UM -1 (size D) dry cell battery., 
Easy sliding door for changing batteries. 

$10.50 EA 
Stainless refléctor with wide angle in- 
creasing lumination of the lantern. 

STEREO AMPLIFIER 

$32.50 PER KIT 

COMPLETED UNIT - NOT A KIT! 
OCL pre amp. & power stereo amp. with' bass, mid- 
dle, treble 3 -way tone control. Fully assembled and 
tested, ready to wòrk. Total harmonic distortion less 
than 0.5% at full power. Output maximum is 60 
watts per channel at 8f'. Power supply is 24 - 36V 
AC or DC. Complete unit. Assembled $49.50 ea. 
Power transformer $ 8.50 ea. 

5W AUDIO AMP KIT 
2 LM 380 with Volume Control 

. Power Suply 6 18V DC 

ONLY $6.00 EACH 

1111111 

PROFESSIONAL 
PANEL METERS 

A. 0 -50ÚA 8.50 ea. 
B. 0 -3QVDC 8.50 ea. 
C. 0 -50VDC 8.50 ea. 
D. O -3ADC 9.00 ea. 
E. 0- 100VDC 9.00 ea. u 

Tvpe Mll -52E 
All meters white face with black 
sc.les. Plastic cover. 

0.5" LED 
ALARM CLOCK MODULE 

ASSEMBLED! NOT A KIT! 
Features: 4 digits 0.5" LED Displays 12 hours 
real time format 24 hours alarm audio output 

59 min. countdown timer 10 min. snooze control. 
ONLY $7.00 EACH 

SPECIAL TRANSFORMER 
FOR CLOCK 
$1.50 EACH 

DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS 
PERSONAL CODE!! 

SPECIAL $19.95 

proximity triggere 
voltage triggered 
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 - Not a kit' 

A NEW LED ARRAY AND 
DRIVER FOR 

LEVEL METERS 
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 as well as design problems caused 
by using several units of varying size are substan- 
tially 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 56.50 
GL -112G3 Green, Green, Green $6.50 

o 
2.28" 111111111 

LED DRIVERS 
1R 2406G is an I.C. specially designed to drive. 12 
LED. The number of LED is lineally illuminated ac- 
cording to the control voltage input terminal 21. 
Operating voltage is 9 12V D.C. 55.35 EACH 

PROFESSIONAL FM 
WIRELESS MICROPHONE 

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 transis- 
tor circuits and an omni- directional electric conden- 
ser. Element built -in plastic tube type case; mike is 
61/4" long. With a standard FM radio, can be heard 
anywhere on a one -acre lot: sound quality was 
judged very good. 

$16.50 

FLASHER LED 
Ui I ^,ue design combines a jumbo red LED with an !C 
flasher chip in one package. Operates directly from 
5V -7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA. 

2 for 52.20 

LCD CLOCK MODULE! 
0.5" LCD 4 digits display X'tal controlled cir- 

cuits D.C. powered (1.5V battery) 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. 

NIC1200 (12 hr) $24.50 EA. 
NIC2400 (24 hr) $26.50 EA. 

MINI -SIZED I.C. AM RADIO 
Size smaller than a box of matches! 

Receives all AM stations. 
Batteries and ear phones included. 

Only $10.50 

12 DC MINI RELAY 
6V SPDT 2 AMP 1.30 

12V SPOT 3 AMP 1.60 
12V DPDT 2 AMP 2.50 
12V 4PDT 3 AMP 3.50 

LINEAR SLIDE POT 
500x2 SINGLE 

Metal Case 3" Long 

2 FOR S1.20 
5004.4. T 

CONDENSER MICROPHONE 
-Sub -Mini Size >~ 

FET Transistor Built -in $2.50 each 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 15 Watt Fluo- 
rescent Light Tubes. Ideal 

,q for camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
nic parts and PC Board, light 
tube not included! 

With Case Only 
$6.50 Per Kit 

THE MOST ADVANCED 
TIMEPIECE OF ITS KIND 

IN THE WORLD! 
LCD Quartz Alarm Chronograph with calendar and 
dual time zone!! Wafch 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 
of the week and AM /PM. 
Calendar gives out date -day 

Dual time zone for any two 
cities of the world at your own 
choice. With light switch to 
allow you to seé the time in 
the dark! 

Regular Price $85.50 
One Year Full Warranty SPECIAL $49.95 

ELECTRONIC DUAL 
SPEAKER PROTECTOR 

. w sh 
or 
Cut 

overload 
hen roc 

protect your 
amplifier as well as yoúr 
speakers. A must for OCL 
circuits. 

KIT FORM 

$8.75 EA. 

"FISHER" 30 WATT 
STEREO AMP 

MAIN AMP (15W x 2) 

Kit includes 2 pcs. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply ± 
16V DC (not included). Power 
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 Amp 

Kit includes: STK -015 Hybrid IG, 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 1/20E1 re- 

NW- sponse from 20- 100,000 Hz. [ This amplifier has QUASI - 
Complimentary class B out- 

C3 put. Output max is watt (10 
watt RMS) at 40. ONLY 

` $23.50 each 

HICKOK LX303 
DIG_ ITAL LCD MULTIMETER 

3V2 digits display 200 hours 9V 
battery life Auto zero; polarity, 
overrange indication 100MV DC 

?-11 F.S. sensitivity 19 ranges and 
functions D.C. volt: 0.1 MV to 

06,441 1000V A.C. volt: 0.1 V to 600 V 

_ 
Resistance: 0.10 to 20 Mt' D.0 

current: 0.01 A to 100 MA 

OUR PRICE $71.45 

PUSH -BUTTON SWITCH 
N /Open Contact 

Color: Red, White, Blue, Green, Black 
3/$1.00 . N /Close also Available 
506 each 

LARGE OTY. AVAILABLE 

HEAVY DUTY 
',AL CLIP LEADS 
k). 10 pairs - 5 colors Alligator clips on a 

22" long lead. Ideal for any testing. 

L $2.20 /pack J 

!MANY SOUND DECISIONS 
Solid state sound indicator operating 
voltage 6V DC 300. Small size ap- 
proximately 1/4"x11/4". 

, Model EB2116 (Continuous) 
Model EB2126 (Slow Pulse) 
Model EB2136 (Fast Pulse 

$3.60 EACH 

1NNM,y1WAN 

s o. pace rrs 

ELECTRET CONDENSER 
MICROPHONE W TIE -CLIP 

,? Sensitivity: 65dB J. 3dB (At 1KHz) 

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 r PANEL METER 

500 UA 
ONLY $1.6.6 0 ea. 

eTRANSFORMERS 
ALL 117 VOLT INPUT 

30V 4 AMP $8.50 EA. 

36V CT 3 AMP $10.50 EA. 

48V CT 3 AMP $10.50 EA. 

24V CT 3 AMP $10.50 EA. 

24V CT 0.8 AMP $2.50 EA. 

12V CT 0.5 AMP $2.50 EA. 

12V CT 120 MA $1.80 EA. 

toAC 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 $1.90 EA. 
12V DC Output 100 MA $1.90 EA. 

ULTRASONIC 
SWITCH KIT 

Kit includes the Ultra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a fot of uses such as 
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. 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 or 
trigger other circuit for 2 - 10 sec. 
(adjustable). Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 

$1.75 ea. 4.5V 9V D.C. 2 for 13.00 

FM WIRELESS MIC KIT 
It is not 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 condenser microphone 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 FORM $7.91 

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, filter capaci- 
tors, I.C., heat sinks 
and P.C. board. 

$12.5Q PER KIT 

3 AA size fast charge (4 hours) 
NI -CD by Sanyo. All brand newt 
and fresh 450 máh per cell:\ 
Limited supply. $5.40 PER PAK 

BECKMAN FET 
LIQUID CRYSTAL DISPLAY 
Overall size 2" x'1.2" 0 -5" characters 
reflective type. 
Model 737 -01 - for clock 4 digits with 
PM, alarm, snooze, colen indicators. 
Model 739 -04 - for panel meter 4 

digits. 
Model 739 -03 - for panel meter 3'/2 
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 

ss`ss 
-732-01 

I áóióó 
739 -04 

POWER SUPPLY KIT 
0 -30V D.C. REGULATED 

Uses UÁ723 and ZN3055 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 x 2 $8.50 

0 -30 Power Supply 

$10.50 each 

I.C. TEST CLIPS 
Same as the E -Z clips 
With 20" Long Leads $2'75 

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 high level output. 
Operates from one 9V battery, 28 pin 
dip: we supply the datas. 52.90 EACH 

ELECTRONIC SWITC KIT 
CONDENSER TYPE 

Touch On Touch Off 
uses 7473 I.C. and 

12V relay 

55.50 each 

1 WATT AUDIO AMP¡ 
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 -1O 20 

Incorporates brand -new D.C. design that gives a 

frequency response from 0Hz - 100KHz ±0.5dß! 
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 /Aux. 
100MV 100K Output level: 1.3V Max. output: 15V 

Tone control: bass ±10dB @ 50Hz /treble ±10d8 
@ 15Hz Power supply: ±24 D.C. ©a. 0.5A 
Kit comes with regulated power supply all you need 
is a 48V C.T. transformer @ 0.5A 

+.44ex 
4,11, for ONLY $44.50 

X'former 

SOLID STATE 
ELECTRONIC BUZZER 

Mini size 1 "x3/4 °x3/4" 
Supply voltage 1.5V - 12V 

`deal for Alarm or Tone Indicator 

r 11% FORMULA INTERNATIONAL INC. 12/79 
SHIPPING AND HANDLING CHARGES Send Q 11` o o Pmnue For Detauetl rrrtttnitrrLltt, airqa>z Catalogue 

S1.01) 
Ilr. se er 

Phone Orders Accepted on Visa or MC ONLY, NO C.O.O. /Store Hours 10 -7 Mon. thru Sat 

12603 CRENSHAW BLVD., HAWTHORNE, CA 90250 
PHONE: (213) 9731921 (213) 579 -5152 
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TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 

Dial Telephone "SUPER BUY" e 
Save us the labor costs of cleaning and 

polishing and save SSSS on standard dial 

telephones. Work on any commercial system. 

Complete, ( no parts missing 1 in good 

working order. Your choice of desk or wall 

models. These are toke.outs from commercial 

service ( not toys I. Instructions furnished. WALL 

AM1 

NEON 

111lx4' 
sscse 

°. -..., 7l6wEL X7.95 PREPAID U 

;.k' O. 

PnC IACx 
HAWAII ALASKA, R. e. . ...: 

FREE CATALOG Shows 1IG SAVINGS On 
ELECTRONICS IIICTRICAI AM STStIMf 

VY STSS INOCULAAS SAAR MOTORS xM SURVEYING 
NAT Ow COMPRESSORS AD'KS PowER TOW WIMP 

POWER nuns CHEMICAL SPRAYING TAAPAWAS MAMI OEM! S 

Surplus Center Box 82209 -RE Lincoln, Ne. 68501 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE UPON RdEQUEST! 
copy of 

NEW CATALOG WS -79. Address Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

BEARFIIIDER 
RADAR DETECTOR 

2999. 
Reg. 

Sensitivity Control *Lighter Plug 
Detects Stationary & Moving Radar 
For 12 Volt SystemsEasy mount/dismount. 
6 x 3 x 41/2" Shpg. Wt. 2 lbs. 

(Prohibited In some States) 

FULL RANGE 
SPEAKER SYSTEM 

SP-638 

*Mar-Proof Walnut 
Vinyl Finish Over 
Particle Board 

Complete With 9' 
Hook -Up Cable W/ 
RCA Pin Plug 

117'bx10xVA" 8 Ohms 17 lbs. 

31/2" PIEZO ELECTIC 
SUPER TWEETER 

49 Reg. 

5 SP-403 

Maximum driving voltage of 35V RMS con - 
tinuously. 20 watts. 3'hx2' ' . Wt. 2 lbs. 

AM TRANSISTOR RADIO 1 
AS 
IS 

XM -857 99 
Pocket Type All Are in Need of Repairs 
Great for Parts Bargain Styles May Vary 

. 

No Instructions or Schematic *Wt. 1 lb. J 
6 x 9" 5.5 OZ. MAGNETI í PARTS BARGAIN 
HEAVY -DUTY SPEAKER 20 Ebe SURPRISE KIT 

299 
R 

SP-626 
04-8 Ohms Dust Cover 
For Auto, Van, RV and 
Home Use Wt. 3 lbs. 

D- t.LW260 
NAME 
ADDRESS 

CITY 

STATE 
Ote Stk = 

Reg. 99 
XX-197 

You Could Find Capacitors, Motors, Resis- 
tors, Parts & Hardware Needed By Hobbyists 

S. Fo e St Akron, Ohio 44327 

Description 
ZIP 
Price Ea Total 

i1/4*" 

CHARGE CARD ORDERS OVER $25 

CALL FREE 1-800- 321 -2424 
OHIO RESIDENTS CALL 1- 216 -535 -1800 

as, Please send me a free subscription 
to Olson Value Packed Catalog. (Within the Continental USA Only) 

Tax 

Postage 

Total 

tow E1TELLJTE 

Supersharp Reception -Color Like Never Before 

Get over 50 channels of television 
directly from the 
satellite! HBO, 
Showtime, the 
Superstations, and 
sports from around 
the world! 

Works Anywhere! 
Buy complete or build and save. Our book tells 
everything! Send $7.95 today or call our 24 hr. 
C.O.D. Hotline! (305) 869 -4283 

SPACECOAST RESEARCH 
P.O. Box 442, Dept. F, Altamonte Springs, FL 32701 

The Original FCC Tests.Answers exam manual 
that prepares you at home for FCC First and 
Second class Radiotelephone licenses. Newly 
revised multiple- choice exams cover all areas 
tested on the actual FCC exam. Plus "Self. 
Study' Ability Test. Proven! $9.95 postpaid. 
Moneyback Guarantee. 

QI S 
AI 

?N OR 

cOmmanD PRODUCTIORS P.O. Box 26348 E 

Radio Engineering Division T, San Francisco, CA 94126 

HIGHLY 
PROFITABLE 

ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts, 
Postcard will do. Berta- RE-X, Box 248, 
Walnut Creek, CA 94597. 

ONE -MAN 

SOUND EFFECTS GENERATOR BASIC KIT 
Now CHANEY ELECTRONICS MAKES IT POSSIBLE TO BUILD YOUR OWN 
SOUND EFFECTS GENERATOR WITHOUT SPENDING A FORTUNE. WE SUPPLY 
YOU WITH E 117N!î7 SOUND CHIP PLUS AN ETCHED AND DRILLED 
CLASS EPDXY PC BOARD WITH SCHEMATIC AND LAYOUT 

I 

NSTRUCTIONS. 
E It BOARD MAKES IT SIMPLE TO BUILD A GENERATOR CAPABLE D 
HASCR SOUNDS, LOCOMOTIVE, SIRENS, AIRPLANES, CLOCKS, ETC. 
DOES NOT REQUIRE DIP SWITCHES TCHES OR OTHEREXPENSIVE- UNUSUAL 
COMPONENTS. YOU SUPPLY ONLY A FEN STANDARD RESISTORS, CAP 
ACITORS, SWITCHES, POTS, SPEAKER, 2N2222 TRANSISTOR ANO 9V 
BATTERr. 

! 

IC XIT ONTAINING 

AND 
PC BOAR L.3N'-'9. 

D 6TRUCTIONS DNY $5.95 
2112222 

S 

N TDB FOR ABOVE 2 E.4 

IF YOU HAVE ALREADY PURCHASED THE 11' 

THE PC BOARD ANO INSTRUCTIONS ONLY. 

W /cR SLAVE TRIGGER 

KR 
WE SUPPLY ALL THE COMPONENTS 
PLUS SCHEMATIC KM SEN- 
SITIVE SLAVER TRIGGER 
MILL FIRE YOUR 

L 

SLAVE STROBE 
PHEN YOU TP CGER YOUR MASTER 
STROBE. .. 1.50 

6VDC Xenon 
Flasher 
Kit 

a Digital a Counting a 
O° Module 

13;7z. ... f" $2.05 

$2.49 

120 VAC -! - OO Wheel of 
Xenon 911 O° Fortune 
Strobe Kit 

- sass 
óiöoom0000000óöö®ö000 

LED Panel SLA -1 Jumbo Mounting Kit Readout Red LED 

12 We for $1.00 T,,i; 4 for $2.00 " " to for St OP 

R0170 
Rectifier 

`R' 
aPO 

5 for $1.00 
100 for $15.00 

Tube Specials Alco Knob 
A t 

GE Sub -C 
Nicad 

$2.00 

2 for $1.00 al'r 2 for $1.00 C,.,, 

Color Crystal 

`JE 

$1.00 

AA Nicads & 
Charger 

""'S6.95 -'t-- 
Minimum order $5.00 
Please include $1.00 for postage 

CHANEY Visa, MC and COO accepted 

electronics inc. Phone orders are welcome 

P.O. BOX 27038, DENVER, CO. 80227 13031 7815750 

Send for our free giant catalog of unique items !11 

www.americanradiohistory.com

www.americanradiohistory.com


AVAILABLE NOW! ONL Y5395 
Add 51 00 for shipping 

JAPANESE TRANSISTOR SUDSTTTUTION MANUAL 

An kn.oiooble Japanese 'o Japanese 

subsnrunon guide for opproormoref 
3000 rronsosrors 

Covers the 2SA 2513 2SC orld 
251 sexes 
Inrroducrion' uxludes o guide 
ro ursdprsronding Jopmlese 
rransirrors 

A 90 pope 8'ßr W 11 505 

cover book 

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? 
TYPE 25 -UP 10 -24 1 -9 

2SA 473 
2SA 483 
2SA 484 
2SA 485 
2SA 489 
2SA 490 
2SA 493 
2SA 495 
2SA 496 
2SA 497 
2SA 505 
2SA 509 
2SA 525 
2SA 530 
2SA 537A 
2SA 539 
2SA 545 
2SA 561 
2SA 562 
2SA 564A 
2SA 565 
2SA 566 
2SA 606 
2SA 607 
2SA 624 
2SA 627 
2SA 628 
2SA 634 
2SA 640 
2SA 642 
2SA 643 
2SA 653 
2SA 659 
2SA 661 
2SA 663 
2SA 666 
2SA 671 
2SA 672 
2SA 673 
2SA 678 
2SA 679 
2SA 680 
2SA 682 
2SA 683 
2SA 684 
2SA 695 
2SA 697 
2SA 699A 
2SA 705 
2SA 706 
2SA 715 
2SA 719 
2SA 720 
2SA 721 
2SA 725 
2SA 726 
2SA 733 
2SA 738 
2SA 740 
2SA 743A 
2SA 744 
2SA 745R 
2SA 747 
2SA 748 
2SA 750 
2SA 755 
2SA 756 
2SA 758 
2SA 764 
2SA 765 
2SA 774 
2SA 777 
2SA 794A 
2SA 798 
2SA 814 
2SA 815 
2SA 816 
2SA 818 
2SA 837R 
2SA 8397 
2SA 908 
2SA 913 
2S8 22 
256 54 
2513 55 
2SB 75 
2SB 77 
2S8 173 
2SB 175 
2S8 176 
258 178 
2SB 186 
2S8 187 
2S8 202 
2S8 220 
2SB 303 
2SB 324 
2S8 337 

.45 .55 .60 
2.00 2.20 2.50 
1.50 1.75 1.95 
1.40 1.60 1.80 
1.10 1.25 1.40 

.70 .80 .90 

.45 .53 .59 

.30 .35 .40 

.50 .64 .70 
1.00 1.20 1.30 

.30 .35 .40 

.50 .64 .70 
1.50 1.70 1.90 
1.50 1.70 1.90 

.40 .45 .50 

.45 .53 .59 

.30 .35 .40 

.30 .35 .40 

.20 .27 .30 

.70 .80 .90 
2.50 2.70 3.00 
1.00 1.20 1.30 
1.10 1.25 1.40 

70 .80 .90 
3,10 3.30 3.60 

.30 .35 .40 
.40 .45 .50 
.30 .35 .40 
.30 .35 .40 
.30 40 .45 

1.90 2.10 2.40 
.35 .40 .45 
.50 .64 .70 

3.65 3.80 4,20 
.35 .40 .45 
.80 .90 1.00. 
.30 .35 .40 
.35 .40 .45 
.35 .40 45 

4.20 4.40 4.90 
4.20 4.40 4.90 

.80 .90 1 00 

.30 35 .40 

.35 40 .45 

.40 53 .59 

.40 .53 .59 

.50 64 70 

.40 53 .59 

.85 1.00 1.10 
.60 70 .80 
.30 .35 .40 
.30 35 .40 
.30 35 .40 
.30 35 .40 

.20 27 .30 

.401 53 .59 
1.50 1.70 1.90 

.85 1.00 1.10 
4.30 4.40 4.90 
3.00 4.00 4.40 
4/20 4.40 4 90 

.70 .80 90 

.35 .40 .45 

.80 .90 1.00 
2.30 240 2.65 
3.40 3.55 3.90 
3.80 4.00 4.40 
3.10 3.30 3.80 

40 45 .50 
50 64 .70 
60 70 80 
50 55 60 
70 80 90 
60 70 80 
.50 64 70 
.70 .80 90 

2.50 2.70 2.90 
1.30 1.45 1.60 
8.60 8.80 9.80 

.70 .80 .90 

.30 .35 40 
.20 .27 .30 
.40 .53 .59 
.35 .40 .45 
.35 .40 .45 
.30 .35 .40 
.20 .27 .30 
.30 .35 .40 
.39 .40 .45 
.20 .27 .30 
.20 .27 .30 

1.10 1.20 1.30 
.90 1.10 1.20 
.30 .35 .40 
.30 .35 .40 
70 80 90 

TYPE 25 -UP 

258 346 
2SB 367 
258 3688 
2SB 379 
2SB 381 
258 400 
2SB 405 
2S8 407 
2513 415 
2S8 434 
2S8 435 
2S8 440 
2S8 449 
2513 461 
258 463 
2SB 471 
2SB 472 
258 473 
2SB 474 
2SB 1131 
256 412 
2SB 507 
2SB 509 
2S8 511 
2SB 514 
2SB 523 
268 526C 
2S8 527 
2SB 528D 
2S8 529 
2SB 530 
2SB 531 
2SB 536 
2SB 537 
2SB 539 
2SB 541 
2SB 554 
2S8 556 
2SB 557 
2SB 5618 
2SB 564 
208 595 
2SB 596 
2SB 600 
25(. 183 
2SC 184 
2SC 281 
2SC 283 
2SC 284 
2SC 317 
2SC 352A 
2SC 353A 
2SC 367 
2SC 369 
2SC 370 
2SC 371 
2SC 372 
2SC 373 
2SC 374 
2SC 375 
2SC 377 
2SC 380 
2SC 381 
2SC 382 
2SC 383 
2SC 387A 
25C 388A 
2SC 394 
2SC 403 
2SC 430 
2SC 454 
2SC 458 
2SC 460 
2SC 461 
2SC 478 
2SC 481 
2SC 482 
2SC 484 
2SC485 
2SC 486 
2SC 493 
2SC 495 
2SC 496 
2SC 497 
2SC 509 
2SC 510 
2SC 515A 
2SC 517 
2SC 535 
2SC 56 
2SC 5 7 
2SC 627 
2SC 634 
2SC 632A 
2SC 634A 
2SC 680 
2SC 681A 
2SC 684 

10 -24 1 -9 TYPE 25 -UP 10 -24 

.30 .35 
1.10 1.25 
1.80 2.00 
.70 .80 
.30 .35 
.30 .35 
.30 .35 
.80 90 
.30 35 
.80 .90 
.90 1.10 
40 .53 

1.30 
.90 

1 

30 
.90 4 

0 
.90 
.60 
80 

1 10 
70 
70 

.70 
70 
90 
70 
70 

320 
1 80 

1 00 
1 00 
3.20 
3 20 
5.00 
320 
2.10 

35 
.40 

1.10 
1:10 
5.00 

.40 

.40 

.30 
.40 
.80 
.40 

2.00 
1.40 

.30 

.20 

.30 
20 
.20 
.30 
.30 
.30 
20 

35 
35 
35 

35 
40 
.20 
30 
50 
30 
.20 
35 
35 
60 
30 
10 
30 
30 

.30 

.00 
.45 
45 

1 10 
.35 

1.30 
80 

2 50 
.30 
.30 
30 

1 30 
35 
.35 
35 

1.90 
3.00 

80 

1.25 
2.50 

.90 

.80 
1.10 

.70 
90 

120 
80 
80 
80 
80 

1.10 
80 
80 

3 40 
2 00 
1 20 
1 20 
3 40 
340 
6.00 
3.40 
2 50 

40 
.53 

1.40 
1 40 
6.00 

53 
.53 
35 
53 
90 
53 

2 20 
1.60 

70 
.35 
.27 
35 
27 
.27 
.35 
35 
.35 
.27 
40 
40 
40 
40 
53 
27 
35 
64 
35 
27 
40 
40 
70 

140 
1 25 
1 40 
1.40 
1.40 
3 20 

55 
55 

1 25 
40 

1 40 
90 

270 
35 
35 
35 

1 45 
40 
40 
.40 

2.10 
3.25 

90 

.40 
1.40 
2.25 

.90 

.40 

.40 
40 

1 00 
40 

1 00 
1 20 

59 
1 60 
1.20 
1.20 
1.40 
2.80 
1.00 

.90 
1 20 

.80 
100 
1 30 

90 
90 
90 
90 

1 20 
90 
.90 

3.70 
2.25 
1.30 
1.30 
3.70 
3 70 
660 
370 
2.80 

.45 
,59 

1.50 
1.50 
6.60 

59 
59 
40 
59 

1 00 
59 

250 
1 80 

.80 

.40 

.30 

.40 

.30 

.30 

.40 

.40 
40 
30 
45 
45 
45 
.45 
.59 
.30 
40 
.70 
40 
30 
45 
45 
80 

1 50 
1 40 
150 

1 50 
1 50 
3.40 

60 
60 

1 40 
45 

1 50 
1 00 
300 

40 
40 
40 

1 60 
45 
45 
.45 

2.40 
_3.50 

1 00 

2SC 693F 
2SC 696 
2SC 708 
2SC 710 
2SC 711 
2SC 712 
2SC 715 
2SC 717 
2SC 727 
2SC 730 
2SC 731 
2SC 732 
2SC 733 
2SC 734 
2SC 735 
2SC 738 
2SC 756 
2SC 756A 
2SC 763 
2SC 772 
2SC 773 
2SC 774 
2SC 775 
2SC 776 
2SC 777 
2SC 778 
2SC 781 
25C 783 
2SC 784 
2SC 785 
2SC 789 
25C 790 
2SC 793 
2SG 799 
2SC 828 
2SC 8?9 
2SC 83061 
2SC 838 
2SC 839 
2SC 853 
2SC 867 
2SC 867A 
2SC 870 
2SC 871 
2SC 895 
2SC 897 
2SC 898 
2SC 900 
2SC 923 
2SC 929 
2SC 930 
2SC 941 
2SC 943 
2SC 945 
2SC 959 
2SC 971 
2SC 982 
2SC 983 
2SC 1000 
2SC 1012 
25C 1013 
2SC 1014 
2SC 1017 
2SC 1018 
2SC 1030 
2SC 1047 
2S0 1051 
2SC 1060 
2SC 1061 
2SC 1076 
2SC 1079 
2SC 1080 
2SC 1096 
2SC 1098 
2SC 1111 
2SC 1114 
2SC 1115 
2SC 1116 
2SC 1116A 
2SC 1124 
2SC 1127 
2SC 1161 
2SC 1162 
2SC 1166 
2SC 1167 

20 
1 00 
1.30 

20 
20 
20 
30 
35 

1.00 
300 
250 

20 
20 
20 
20 
20 

150 
150 

35 
30 
35 

100 
140 
200 
3.00 
290 
1 90 
210 

30 
35 
80 
80 

2 00 
2.00 

20 
20 

2.50 
35 
30 
70 

320 
3.20 

35 
35 

420 
200 
2.50 

20 
20 
20 
20 
20 
35 
20 

1 00 
70 
70 
50 
35 

1.20 
50 

.50 
80 
60 

1 80 
35 

3 40 
70 
70 

3000 
3 40 
3 40 

45 
50 

210 
4 20 
2.50 
320 
340 

80 
80 

1 30 
70 

3.80 
2SC 11708 3.80 
2SC 1172B 3.20 
2SC 1173 50 
2SC 1175 35 
2SC 1177 11.00 
2SC 1189 100 
2SC 1209 30 
2SC 12111 30 
2SC 1212A 80 
2SC 1213 30 
2SC 1215 35 
2SC 1222 20 
2SC 1226 50 

.27 
1.20 
1.45 

.27 

.27 

.27 

.35 
40 

1.20 
3.20 
2.70 

27 
27 
27 
27 
27 

180 
1 80 

40 
35 
40 

1 20 
1 60 
2 20 
325 
3.20 
2.10 
2 50 

35 
40 
90 
90 

2 20 
220 

27 
.27 

2 70 
.40 
35 
.80 

3 40 
3 40 

40 
.40 

440 
220 
270 

27 
27 
27 
27 
27 
.40 
.27 

1.20 
.80 
80 
64 
40 

1.40 
.64 
64 
90 
70 

2 10 
40 

3 55 
80 
80 

35.00 
3.55 
355 

55 
64 

2.50 
4.40 
270 
3.40 
3 55 

.90 
90 

1.45 
.80 
.27 

4.00 
4.00 
3.60 

.55 

.40 
12.60 

1.10 
.35 
.35 
.90 
.35 
.40 
.27 
55 

1 -9 TYPE 25 -UP 10 -24 1 -9 

.30 
1.30 
1.60 

30 
30 
30 
.40 
.45 

1 30 
3.40 
2-90 

30 
30 
30 
30 
30 

2.00 
200 

45 
40 

.45 
1 30 
1 80 
2.50 
350 
3.40 
2 40 
2.80 

40 
45 

1 00 
1 00 
2 50 
250 

30 
.30 

300 
45 
.40 
.90 

3.70 
3.70 

.45 

.45 
4.90 
2.50 
300 

30 
30 
30 
30 
.30 
45 
30 

1 30 
.90 
.90 
70 
45 

1 50 
70 
70 

1 00 
80 

2.40 
.45 

3 90 
90 
90 

39.00 
3 90 
3 90 

60 
70 

2.80 
4.90 
3.00 
3.70 
3.90 
1.0C 
1.00 
1.60 

.90 

.30 
4.40 
4.40 
3.95 

.60 

.45 
14.00 

1.20 
.40 
.40 

1.00 
.40 
.45 
.30 
.60 

2SC 1226A 
2SC 1237 

'12SC 1239 
2SC 1279 
2SC 1306 
2SC 1307 
2SC 1310 
2SC 1312 
2SC 1313G 
2SC 1316 
2SC 1317 
2SC 1318 
2SC 1325A 
2SC 1327 
2SC 1330 
2SC 1 i35 
2SC. 1342 
2SC 1344 
2SC 1358 
2SC 1359 
2SC 1360 
2SC 1362 
2SC 1364 
2SC 1377 
2SC 1383 
2SC 1384 
2SC 1396 
2SC 1398 
2SC 1400 
2SC 1402 
2SC 1403 
2SC 1407 
2SC 1419 
2SC 1444 
2SC 1445 
2SC 1447 
2SC 1448 
2SC 1449 
2SC 1451 
2SC 1454 
2SC 1475 
25C 1478 
2SC 1509 
2SC 1567 
2SC 1567A 
2SC 1584 
2SC 1586 
2SC 1624 
2SC 1626 
2SC 1628 
2SC 1647 
2SC 1667 
2SC 1669 
2SC 1674 
2SC 1675 
2SC 1678 
2SC 1679 
2SC 1681 
2SC 1682 
2SC 1684 
2SC 1687 
2SC 1688 
2SC 1708 
2SC 1728 
2SC 1730 
2SC 1756 
2SC 1760 
2SC 1816 
2SC 1856 
2SC 1885 
2SC 1908 
2SC 1909 
2SC 1945 
2SC 1957 
2$C 1969 
2SC 1973 
2SC 1975 
2SC 1978 
2SC 2028 
2SC 2029 
2SC 2074 
2SC 2076 
2SC 2091 
2SC 2092 
2SC 2098 
2SC 2166 
2SD 72 
2S0 77 
2SD 90 
2SD 91 
250 92 
2SD 93 
2 D 118 
2SD 130 
2SD 187 
2SD 201 
250 202 
2SD 218 

.50 .55 
1.80 2.00 
2.20 2.70 

50 .55 
1.30 145 
1.90 210 

.20 27 
20 27 
20 27 

4 20 440 
20 27 
35 40 

650 6 90 
20 27 
50 55 
50 55 
45 53 
45 

4.20 
30 
50 
35 
35 

3.20 
30 
35 
45 
70 
35 

3 00 
3 20 

.50 
60 

1 60 
2 50 

60 
70 
60 

1.00 
3.20 

.80 
50 
50 
60 
60 

6.00 
6.50 

60 
60 
60 
70 

3.00 
.90 
30 
20 

1 10 
3.00 

30 
30 
30 
40 
.35 
.30 
70 
.45 
.50 
.70 

1 50 
45 
45 

.30 
1 80 
4.50 

.60 
3.60 

.70 
1.30 
5.40 

.50 
1.50 

.80 
.50 
.90 

1.80 
3.20 
1.40 

.50 

.35 
1.30 
1.30 
1.30 
1.60 
2.90 
1.10 

.35 
2.30 
3.40 
2.50 

53 
440 

35 
.55 
40 
40 

3.40 
-35 
40 
53 
00 
40 

3.20 
3.40 

55 
70 

1.80 
2.70 

70 
80 
70 

1.10 
3 40 

90 
55 
55 
70 
70 

6 30 
6 90 

70 
70 
70 
80 

3 20 
1 00 

35 
27 

1 25 
320 

35 
35 
.35 
.45 
.40 
35 
80 
.53 
55 
80 

1.75 
53 
53 

.35 
2.00 
5.00 

.70 
4.00 

.80 
1.70 
6.00 

.64 
1.80 
.90 
.64 

1.10 
2.00 
340 
1.60 
.64 
.40 

1.45 
1.45 
1.45 
1.80 
3.20 
1.25 

.40 
2.40 
3.55 
2.70 

TYPE 25 -UP 10 -24 1 -9 

.60 
2.25 
2.90 
60 

1 60 
240 

30 
30 
30 

490 
30 
45 

760 
30 
60 
60 
.59 
.59 

4.90 
.40 
.60 
.45 
.45 

3.70 
.40 
.45 
.59 
90 
45 

340 
370 

.60 
80 

200 
2.90 

80 
90 

.80 
1 20 
370 
1 00 

60 
60 
80 
80 

700 
7 60 

80 
80 
80 
90 

3 40 
1 10 

40 
30 

1 40 
340 

40 
40 
40 

.50 

.45 

.40 
90 
59 
60 
90 

1.95 
.59 
.59 
.40 

2.25 
5.60 

.80 
4.40 

.90 
1.90 
6.60 

.70 
2.00 
1.00 

.70 
1.20 
2.25 
3.70 
1.80 

.70 

.45 
'1.60 
1.60 
1.60 
2.00 
3.40 
1.40 

.45 
2.65 
3.90 
3.00 

2SD 234 
2SD 235 
2SD 261 
25D 287 
2SD 300 
2SD 313 
2SD 315 
2SD 325 
2SD 330 
2SD 350 
2S0 380 
2SD 381 
2SD 424 
2SD 425 
250 426 
2SD 427 
2SD 525 
2SD 526 
2SK 19BL 
3SK 22Y 
3SK 39 
3SK 40 
3SK 41 
3SK 45 
AN 
AN 2140 
AN 239 
AN 247 
AN 274 
AN 313 
AN 315 
BA 511A 
BA 521 
HA 1151 
HA 1156W 
HA 1306W 
HA 1339 
HA 1339A 
HA 1342A 
HA 1366W 
HA 1366WR 
LA 4031P 
LA 4032P 
LA 4051P 
LA 4400 
LA 4400V 
LA 4420 
LD 3001 
M5 1513L 
STK 011 
$TK.013 
STK 015 
STK 435 
STK 439 
TA 7045M 
TA 7055P 
TA 7061AP 
TA 7062P 
TA 7203P 
TA 7204P 
TA 7205P 
TA 7222P 
TA 7310P 
78A 810911 
TC 5080P 
TC 5081P 
TC 5082P 
UHIC 001 
UHIC 002 
UHIC 003 
UHIC 004 
UHIC 005 
uPC 20C 
uPC 563 
uPC 575C2 
uPC 576 
uPC 592H 
uPC 1001H 
uPC 1008C 
uPC 1020H 
uPC 1025 
uPC 1154 
uPC 1155 
uPC 1156 
uPD 861 
uPD 857 
uPO 858 
PLL OIA 
PLL 02A 
PLL 03A 
C-3001 
2SC F8 
4004 
4005 
SG 613 
78L05 
MPS U31 
SN 7400 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

Minimum ordo, 55 00 Onto rsstdsnts Odd 4 ° -° salas V Add St 00 posl49 and nandlln9 

Ousnllty discount prias Asa For Our Complsi. Prtc List M4nulacturnr tnquÌn44 W41com.d 

All parts quaranteed against factory defect 

TOLL FREE TELEPHONE 
Nationwide 800/421 -2841 Local 513/874 -0220 

Ohio 800/421 -2877 874 -0223 

Hours Mon -Fri 10 -7, Sat 11 -5 

.60 

.60 

.35 
2.50 
4.50 

.60 
60 
.60 
.60 

3.80 
5.20 

.85 
3.80 
2.90 
3.10 
1.80 

.90 

.60 

.50 
1.40 

.90 

.90 
1.30 
1.30 

1.50 
4.20 
2.50 
1.50 
3.00 
1.80 
1.80 
1.90 
1.50 
1.60 
2.00 
2.50 
2.50 
2.50 
2.50 
2.50 
1.80 
1.80 
1.80 
1.90 
2.00 
2.00 
2.00 
2.00 
3.80 
7.60 
4.20 
4.50 
7.90 
2.00 
2.00 

.90 
1.10 
2.50 
2.00 
1.60 
3.40 
1.30 
1.90 
5.00 
3.00 
3.40 
4.20 
4.20 
4,20 
4.20 
4.20 
2.10 
1.90 
1.30 
1.90 

.70 
1,90 
4.20 
1.90 
1.90 
2.00 
2.00 
1.90 
8.00 
8.00 
6.00 
3.00 
5.00 
7.60 
1.30 
2.20 
1.90 
2.00 
5.20 

.90 
1.50 

15 

.70 

.70 

.40 
2.70 
5.00 

.70 

.70 

.70 

.70 
4.00 
5.40 
1.00 
4.00 
3.20 
3.30 
2.00 
1.10 

.70 

.55 
1.60 
1.10 
1.10 
1.45 
145 

1 70 
4.40 
2.70 
1.75 
3.20 
2.00 
2.00 
2.10 
1,75 
1.80 
2.20 
2.70 
2.70 
2.70 
2.70 
2.70 
2.00 
2.00 
2.00 
2.10 
2.20 
2.20 
2.20 
2.20 
4.00 
8.00 
4.40 
5.00 
8.00 
2.20 
2.20 
1.10 
1.25 
2.70 
220 
1.80 
3.55 
1.45 
2.10 
5,20 
3.20 
3.55 
4.40 
4.40 
4.40 
4,40 
4.40 
2,50 
2.10 
1.45 
2,10 

.80 
2.10 
4.40 
2.10 
2.10 
2.20 
2.20 
2.10 
8.40 
8-40 
6.30 
4.20 
5,20 
8.00 
1.45 
2.70 
2.10 
220 
5,40 
1.00 
1.70 

17 

.80 

.80 

.45 
2.90 
5.60 

80 
80 

.80 
80 

4.40 
5.95 
1.10 
4.40 
3.40 
3.60 
2.25 
1.20 

.80 

.60 
1.80 
1.20 
1.20 
1.60 
1.60 

1.90 
4.90 
3,00 
1 95 
3.40 
2.25 
2.25 
2.40 
1.95 
2.00 
2.50 
3.00 
3.00 
3.00 
3.00 
3.00 
225 
2.25 
2.25 
2.40 
250 
2.50 
2.50 
2.50 
4.40 
8.80 
4.90 
5.60 
8.80 
2.50 
2.50 
1.20 
1.40 
2.90 
2.50 
2.00 
3.90 
1.60 
2.40 
5.80 
3.40 
3.90 
4.90 
4.90 
4,90 
4.90 
4.90 
2.80 
2.40 
1.60 
2.40 

.90 
2.40 
4.90 
2.40 
2.40 
2.50 
2.50 
2.40 
9.50 
9.50 
7.00 
4,60 
5.90 
8.80 
1.60 
2.90 
2.40 
2.50 
5.95 
1.10 
1 90 
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IMMEDIATE DELIVERY WITHIN 48 HOURS 

ON ALL TRANSISTORS IN STOCK 

FUJI -SVEA ENTERPRISE 
a Diutsron of 1-up Suea Incorporated 

P.O. Box 40325 Cincinnati. Ohio 45240 

1 ales 21 -4732 
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20 for 1.00 
16 for 1.00 
11107 1.00 

. 1.25 
1.40 
1.60 

3 for 1.00 
2 for 1.00 
4 for 1.00 

1.50 
1.25 
200 

4 for 1.003A 

HOBBY WORLD 
CALL TOLL FREE: (800) 423 -5387 USA 

IN CALIF: (800) 382-3651 s1313. 
LOCAL & OUTSIDE USA (213) 886-9200 T 

YOUR #1 SOURCE FOR COMPUTER 
ELECTRONICS 

THIS MONTH'S SPECIALS' 
Cat No. Description Price 
KR2376.5T ASCII ENCODER ROM, 128 char $9.50 
1112 C -10 DATA CASSETTES, for TR5-00, Apple, Es idy 4 for 500 
1944 4" CABLE TIES. like Bar -Lola or Tv-Wrap. 20 for 1.00 
1205 TOO HEATSINKS, black anodized . ... 4 for 2.00 
120$ TO-220 HEATSINKS, black anodized ... .. 1 for 100 
1786 COMPUTER MAINFRAME TRANSFORMER, 3900 8V.16A316V.4A 
less SOLID STATE MINI BEEPERS, 9VDC 2.00 
1536 21/2" PANEL METER, D'Arsonval, 200uA, zero adjust 3.00 
1853 2.3/3" PANEL METER, D'Arsonva1, 17SUA, zero adjust 2.00 
1952 NI -CAD POWER PAX, 2.4900, orb -e cells ... 3.50 
1931 ALPHA -NUMERIC READOUT, TIL305, 

550 MAN -2A equal, 5.7 led 
1473 DB25 FEMALE CONNECTOR. solderMil 1.35 
1174 0525 MALE CONNECTOR, soldertail ... 2.95 
1477 13625 CONNECTOR HOODS 1.36 
2041 IC EXTRACTOR, foré -24 pin dips ITS 
1471 20V, SA POWER TRANSFORMER, 110/220 pri.... . 5.50 
1398 24VCT, 800mA POWER XFMR, 110 pri. ... 3.75 
1170 12.5V, 750m4 POWER XFMR, 110 pri.... 4.00 
1516 5.8V 0 850mA, 5V ® 190mA, PLUG -IN XFMR 4.00 
1339 9V 34 POWER TRANSFORMER, 110 pri.. . 4.00 
1007 12V, 300mA TRANSFORMER, 110 pri. .75 
1487 46PIN IC SOCKETS, lo-profile 3 lot 1.00 
1797 10.3 HEATSINK,100 walls, Wakefield 8423 2.50 
1862 INLINE FUSE HOLDER, JAG 3 for 1.00 
1851 TV MODULATOR, computers, video games, kit 6.00 
1539 2ÁV NI -CAD BATTERIES, 750mAH, rechargeable.. 3.00 
1847 CHERRY KEYBOARD SWITCHES ,SPST -n.o.. 10 for 2.00 
1909 1.49 MERCURY BATTERY, Ig pentite 2 for 1.50 
1525 70.5 HEATSINKS, slides on 10.5's 5 for 1.00 
1117 -14 11 P154 IC SOCKETS, TI, b07041ì15 10 for 1.40 
117.16 16 PIN IC SOCKETS, TI, lo-profile 10 for 1.60 

1226 LINE CORDS, 6ft, 18ga, with molded plug 3 for 1.00 
1233 1541461914 SWITCHING DIODES 25 for 1.00 
1399 6 PIN CONNECTOR SET, male& mate, acres. lok 1.50 
1524 I HCHOKE, aelal leads 3 for 100 
1749 /PDT RELAY, Wok, 24V, 700 , 2A cont. 2.00 
1521 21V PIGTAIL LAMPS, Sylvania 2815 4 for 1.00 
11561.57 TIME BASE CRYSTAL 3.579545 MHz, 02% 1.00 
1493 .3 "LCD CLOCK MODULE, 4 digit, FK 10CM, 1.5VDC 25.00 
1743 .5" LED CLOCK MODULE a XFMR, MA1002 9.00 
11194800 COMPUTER GRADE CAP, 68000F, 25V 2 for 1.00 
1537 TILT SWITCH, mercury, metal encased 2 for 1.00 
1119 -120K COMPUTER GRADE CAP, 120,0000, 1SV 
1001.50 154001 RECTIFIERS,10, SOPIV 
1001.100 154002 RECTIFIERS, 14, 100PI V 
1001200 1N4003 RECTIFIERS. lA. 200PIV ... 
1289 4POS DIP SWITCH. . 

1290 7POS DIP SWITCH... 
1291 8POS DIP SWITCH.. 
1099 MINI PUSH SWITCHES, SPST. red button 
1270 HEAT SINK CLIPS, protects when soldering 
1378 AC UTILITY OUTLET. 2 prong solder lugs 
1911 2DIGIT READOUT, MA N6610, .5 ", coin anode 
1915 11 DIGIT READOUT, MAN 6630, .5 ", tom anode 
1454 MIE3055 POWER TRANSISTOR. power Mb 2N3055 

61153 2N2222 SWITCHING TRANSISTORS, NPN 

RAMS- EPROMS1 
Order by Cal No 999 and ti iii. 
Type/Speed Pme 
21L02-250 51.25 
21E02-150 1.10 
21402450 .90 
2114200 975 
2114250 175 
2114300 7.25 
2114.450 6.50 
1116200 11.00 
4116250 10.00 
4116300 9.25 
2704450 915 
2716150(5V) 44.00 

SPECIAL 
PURPOSE IC'S 
Order by Cal. No 999 and type 
5N76477NF 51.25 
LM1889 1 ; 
MK2002P 245 
1CM7107 11.00 
8038 3.95 
MC10110 8.00 
KR23765T 9.50 
4151013* 550 

nd for 
FREE CATALOG 

The best selection of com- 
puter accessories add -ons, 
factory fresh IC's, led's, 
semi's, software, PC aids, 
prolotyping aids, books 
test equipment, and more! 

updated 0025111 
of products every 
issue! 

HOW TO ORDER 
Pay by check, COD, VISA, or 
Maslercharge. Charge orders in 
dude expiration dale. Order by 
phone or mail. Minimum order 
$10. Please include phone 
number and magaainoliswe yoo 
me ordering from. USA: add $2 
for shipping/handling ground, 
add 53 for air. FOREIGN: Add $3 
for shipping/handling surface, $6 
for air. COD's Sr addt'I. 
Guaranteed satisfaction for 120 
days o y back! Not 
respomibleur for lypowaphiul 
errors. We reserve the right to 

,, limit quanlilie 

19511 BUSINESS CENTER DRIVE Dept. R12 
NORTHRIDGE, CA. 91324 

CIRCLE 35 ON FREE INFORMATION CARD 

0000 CIL-000._ I 

Electricity from the sun. 
5 Volt panel 1/4 amp $50 2.5 Volt panel '/2 amp $40 
GIANT 31/2 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 

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 

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 
Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 

CIRCLE 7 ON FREE INFORMATION CARD 

C/MO$ (DIODE CLAMPED) 
4001 22 6024 - 75 4069 45 )4C9] 
4002 - 22 4025 
4001 7 4027 
1000 s 4029 

- 22 
- .45 
- 00 

4071 

7 4081 

20 740151 - x 
CI80 

- 

- x 
4010 4029 

4011 22 5030 
- .95 
- .35 

45%1 
74000 

1 00 74C163 - 1 0 
1 75 

012 - 21 4035 
4013 - 4047 

- 91 
- 85 

74002 
74C04 

17 aC i A- 1 30 
A 740174 - 1.20 

10 4044 40. 
01 - 1 00 4045 

_ .85 
- 

14C10 
7404 

27 120 
1 20 74C192 - 1 30 

1016 
4017 

45 4046 
105 4049 

- 1 RS 

- 75 
740111 
78042 

27 740193 
- 

40 
1 90 740901 - 

018 
4019 

.90 
45 4051 

- 45 

110 
74013 
14074 

19 740902 
- 

50 74 914 - 190 
2020 

4021 
110 4063 
1 10 4055 

1.10 
1 26 

14083 
74060 

1 30 
50 

021 
4023 

00 4066 7 

22 
- 0 14090 96 

1406 11S222 1576556/55 15 40 41164 296 
2.40 

7212 CnAPAC G. u - 

7541455 2221625 - 

5 77 

20 

6204 PROM 

)58.115 EP5024 1420 611 - emu, 
1,62.300)14C20157.25,14 26 0,0,5 

2,12.061545 56 06 

0020 - 

053.15 i26505521.07 AO 
y54226245 y. 005 - 45 

.1.1111265457A71C- 142 6206 
2117 I 2966 4 STATIC - 
2114.55.67A7 RA151450 541- 

72 

555 
2220 
0,00 0 

lax OVI4 RAM - 
..151,410.145 StAT PAM - 

7.06 

693 
2261 

®)0-7.95 56ÿ_jÿ 

8" DISKETTES - HARD SECTOR 
1.7510/$16.00 

CRYSTALS $3.45 64. 
2.000 MHz 0.144 MHz 
4.000 MHz 8.000 MHz 
3.57 MHz 10.000 MHz 
5.000 MHz 20.000 MHz 
6.000 MHz 

UNIVERSAL 4Kx8 MEMORY BOARD KIT 
$69.95 

32.2102 -1 fully butta ed, 16 address lines, u. board decoding for any 4 of 64 page, standard 
44 pin buss, rosy be uwd with F -8 8 KIM 

SILICON SOLAR CELLS 
4" diameter .4V at 1 AMP 

RIBBON CABLE 
r LAT COLOR CODED) 

#30 WIRE 
26 

cond. 75 /per 
foot 

50 .ond. .90 /per root 

$10.00 

LED READOUTS 
F C5 8024 4 d'q1 DL-707 C A. 3" $ .75 
C.C. 8' display 55.95 OL 747 C.A 6" $1,50 
FND 503 C.C. 5" 5 .85 HP3400.8" CA $1.95 
END 510 C A. 5" $ .85 HP3405 .8" CC $1 95 DL 704 3 C 5 .85 

PRINTED CIRCUIT BOARD 
4" x 6" DOUBLE SIDED EPDXY 
BOARD 1/16" thick 
5.60 ea 5/$2.60 

EPDXY glass vector (ward 
1/16" thick with 1/10" spacing $1.95 
VER IPAX PC BOARD $12.95 Our 
41h x 69x" single sided 7/16" G -10 boartl tlltnwill hold 40, 24 16 (34 units) 14 6 pin IC's. There are three busses, of V, ground and a floating buss. There Is a pad for a TO -220 reg- ulator. There is a 22 pin 09190 connector i 156" spacing. 

7WATTLD -65 LASER DIODE IR 58.95 
25 watt Infra Red Pulse 1 SG 2006 equiv. 1 

Laser Diode (Spec sheet included/ $24 
MINIATURE MULTI -TURN TRIM POTS 
100, 1K, 2K, 5K, 10K, 20K, 50K, 
200K, 1Meg, 2Meg, $. 75 each 3/$2.00 
2N 3820 P FET 
2N 5457 N FET 
2N2646 UJT 
ER 900 TRIGGER DIODES 
2N 6028 PROG UJT 

S 45 
$ 45 
$ .45 

4 Sl 00 
S 65 

FP 100 PHOTO TRANS S .50 
RED. YELLOW, GREEN 

LARGE LED's. 2" ........ 6 /51.00 
RED /GREEN BIPOLAR LED's .2" ...95 
TIL- 118OPTO. ISOLATOR S .75 
MCT.6 OPTO ISOLATOR 5 .80 
1 WATT 2ENERS: 3.3, 4.7, 5.1, 5.6, 9.1, 

10, 12, 15, 18, or 22V 6 /51.00 
MCM 6571A 7 x 9 character Bon S 10.75 1 

Silicon Power Rectifiers 

3 70 

4. 

6 50 9.50 
8.50 12.50 

10.50 16.50 
12.50 20.00 

SAD 1024 e I N 1024 stage analog "But et 
Brigade" shift register. $14.95 
IN 4148 IN9141 16 1... 

.1 or .01 ul 25V ceramic dise ceps 6/$1.00, $5.00/111 

RS232 Do 25P male . 

CONNECTORS DB 25S female. 
$2.95 
$3.50 

HOODS $1.50 

REGULATORS 
323K-5V 3A. .$5.75 340K-12,15 
309K $ 1.60 or 24 V. . . .$ 1.50 
723 5,50 340T-5,6,8,12 
320T- 15, 18 or 24V$ 1.30 

5, 12, or 15 V 79MG $1.35 
.. . $ 1.30 7: M0 

TRANSISTOR SPECIALS 
2N6233-NPNSWITCHING POWER $ 1.95 
MRF-8004 a CB RF Transistor NPN 5 .75 
2N3772 NPN S. T0 3 . $ 1.00 
2N1546 PNP GE TO.3 S .75 
2144908 PNP S. TO 1 5 I OQ 

2N5086 PNP S. T0-92 4 S 1.00 
2N3137 NPN SI RF 9 .55 

2N3919NPNS1TO3RF $ 1.50 
2N1420 NPN Si TO 6 3/S 1.00 
2N3767 NPN S. TO 66 S .70 
2N22?2 NPN S1 TO 19 5'S 1 00 
2193055 NPN S1 70.3 
2193904 NPN S1 Ta92 
2N3906 PNP S. TO 92 
2N5296 NPN S1 TO.220 
2N6109 PNP S1 TO 220. 

MP$Ä 13 ÑPÑ 
S1T0 5 

s .60 
6/9 1.00 
6/S 1.00 
.S 50 

s .55 
5'S 1 00 
4/S 1.00 

TTL IC SERIES 
7400 
7.1 

)402 
7.7 
7404 
74176 

7404 
7404 
)400 

10 
7411 

7417 
7413 
7414 
7s. 
7417 
7420 

742e 
7426 

7427 
Tuo 
)432 
7437 
a;; 
7440 
7441 

)142 
7446 
7447 
7448 

17 

17 

.17 

.17 

]3 
.21 
.24 

17 

.27 

.22 

.42 
so 
23 

.27 

.17 

.25 

.33 

.25 

77 

.27 

.27 
17 

85 

60 

75 

7450 
7472 
7472 
7474 
7475 
7476 
74W 
7463 
)466 
7486 
7444 
7490 
7491 

7492 

7463 
746616 

7405 
7606 
74107 
74121 
4122 
.123 

14176 
14734 
74145 

74150 
74151 
74163 
75154 

74155 
.35 7415) 
.35 )4160 
42 4161 

78162 
410] 
4164 

50 74166 
4173 

42 74174 
4170 
4178 

56 74177 
60 74160 

74161 
60 74190 

74191 
64 741e2 

741n 
_35 74164 
39 7419 

42 4796 
4197 u 74278 

)4x8 
74325 
75491 
75492 

1 10 

1 10 
65 
56 

1 10 

.75 

e0 
1.30 

es 
1.30 
.e 
.76 
.76 

1.00 
1.70 
1.20 

.70 

.70 

66 
06 

75 

2.25 
1.05 

46 

106 

14 pin headers 3/$1.00 

MM5387AA 
M7001 
MM5311 

CLOCK CHIPS 35.95 
$7.50 
$3.75 

NO. 30 WIRE WRAP WIRE SINGLE 
STRAND 100' 51.50 

ALGO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT $ 1.05 
MTA 206 DPDT $ 170 
MTA 206 PG/PDT CENTER OFF $ 1.85 
MSD 206 P.DPDT CENTER OFF 
LEVER SWITCH .. S 1.85 

Send 
Check 

Cam lleyOdep, 
SOLID STATE SALES Send Check Or Money Order, Send 255 for our catalog featuring Include Postage, Minimum Transistors and Rectifiers Telephone, C.O. D. or Purchase 

qS Hampshire SL, Cambridge, Mass. P.O. BOX 74D 
Order 520.00. Minimum Mail 
Order $5.00. SOME RVILLE, MASS. 021431'E L. 16171 547.7053 

Full Wave Bridges 

MOW] 

PR 

100 
200 
400 
600 1.30 1.90 

V 
Si 1010 G 10 WATTS 
Si 1020 G 20 WATTS 

11050 G 50 WATTS... 

DIP SOCKETS 
B PIN .17 24 PIN .35 

14 PIN .20 28 PIN .40 
16 PIN .22 40 PIN .60 
18 PIN .25 

TANTULUM CAPACITORS 
.22UF 35V 5/51.00 6.8UF 35V 4/51.00 
.47UF 35V5/51.00 10UF 10V S.25 
.68UF 35V 5/$1.00 22UF 25V S AO 
1UF 35V 5/51.00 15UF 35V 3/51.00 
2.2UF 20V 5/51.00 301.-IF 61/ 5/51.00 
3,3UF 20V 4/$1.00 ,150UF 15V S .95 
4.7UF 15V 5/51.00 68 UF 15V S .50 

141.000 
746502 
746143 

741.505 
7495. 
749904 

141.317 
746514 
/41.515 

645520 

749530 

746934 
90.540 

741.947 
>41/351 
645664 

746570 
749.11 

746507 

749.51 13 

7465107 

741.3102 

7410161 
74.1.9133 
7469165 

7111.91.50 

7410177 

1495241 

7463250 

Ls7a4 

2465209 
741.37107 
7465253 

7465367 
74 LS. 
7469369 
746.75 
7463377 
7467369 
7463390 
749011/0 

TRIACS 

.. . T 
LM 201 -. NI 

5 
S 

LM 301174 25 
444307 - 30 
LM 3118 - 15 
1.44311 - 76 
LM 318 - 1.20 
LM 324 -.95 
LM 339 - 1 70 
LM 388 - .70 
L111 370 -11$ 
LM 377 - Ibp 
LM 360 - 95 
LM 382 -Il6 
LM386 - .00 

75 
M lg 1 0 

7 

e0 55 
<A3080 .95 

2 SO 

250 LM 553 
LY556 

558 

580 

566 
566 

567 
703 
7331. 
w 

7110H 
)41ao v 
747 
LM 1310 
1458 
1666e 

1600 
00>tt 
At 
41]5 

SCR S 

es 2 
t0 

110, 
90 

25 
.40 
.30 
50 

250 
95 
SO 
es 

3 90 
95 

PRV lA 
100 
200 
400 
800 200 

.45 
10A 
.80 

2BÁ 

1.55 
80 1.30 2.10 

1.30 1.90 310 
7.75 4.30 

11.BA BA 
.46 .60 
.70 .80 

1.20 1.40 

35A 
1.40 

1. 

2.90 60 
1.80 I 3.r70 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
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WE'RE BACK WITH OUR WORLD FAMOUS INFLATION FIGHTIN' 

'ONE CENTERS" 
Only 2 FOR 

$14.99 $15 

DIAL 
DESK 

TELEPHONE 
Cat. NS. 92CU5653 I L_ 

LEI/ti! LEI/ti! ILEUM 
YOUR CHOICE S or 11.29 
1., SALE IO ter 11.30 

CM. N. Tm 
1710 MICRO TOPHAT RID 
1102 MICRO NIBBLE PIN REO 

2136 JUMBO TAPER RED 

1141 MICRO YELLOW 
2135 JUMBO RED 

2137 MICRO RED 
1944 Jumbo vello. 
2131 Jumbo Green 

HY - GAIN BANDIT MIKES 
Only 

$14.99 
2 FOR 
$15 

Take one hand commend of your mobile or g 
with Hy-Gain's One Arm Bandit Mike. ON/ OFF, 
VOLUME, SQUELCH, CHANNEL SELECTOR. 
SPEAKER, and DIGITAL DISPLAY are all conve- 
niently located where your fingers do the talking. 
Coates with 6 ft. multi -conductor, Color-coded, coiled 
cable, (separate) for easy integration into any type of 
rig. Sia.: 41/2" a 21/2" a 1'h ". Wt. 9 on. No. 12CUSSS6 

6 AMP EPDXY 
"BULLET" 

RECTIFIERS 
Order by Cat. No. 92CU6095 and Voltage 

PRV PRICE SALE 
50 S_39 2for .40 
000 .49 2for .50 
200 .59 2 for .60 
400 .69 2 for .70 
600 .79 2 for .90 
SOO .99 21or 1.00 

25 AMP BRIDGE 
RECTIFIERS 

PIO SALE 210R 
20 1.25 1.24 
90 1.15 1.96 
100 2.25 2.24 
200 2.95 2.90 
4100 3.130 3.01 
400 4.25 4.24 
900 4.90 4.14 

OrMr Na 2273 a ollage 

, 40 CHANNEL 
,piv CB BOARD 

.é4 vet w` $1 2.50 
WITH 2 FOR 
SWITCH$ 1 2.51 

Poly Pairs buys up factory closeout prom Hy -Gain 
so 

u Chip.RF 
gain! 

andBoards od Transistors, and Motorola AM[ 
series PLL May be used for 10 meter conversion We 
continuing a. "CB to 10" in 73 magazine, The 
parts alone make it an offer you can't refuse W t 9 oz 
Cat. Na. 92CU5554 

no rin.n.ina 

ULTRASONIC 
TRANSDUCER 
$3.98 2 t 

$3.99 9 
Perfect for downs of projects, including remote con. 
trol devices, alarms, etc. Sends and Receives! 1" 
diameter, 11" deep, with standard RCA type phono 
jack. Wt. 2 oz. CM. Ne. 92C1/5375 

FANTASTIC? YOU BET IT IS! LOOK WHAT YOU GET FOR 1 C MORE! 
C 1 -LASCR OPTO COUPLER, type H11C3, mini dip, 1957001 1.29 2 for 1.30 

3 -LINE CORDS, 6 It. 18 gauge, 2 cond. white w /plug, (03707) 1.29 6 for 1.30 

15- SINGLE PIN MICRO RED LEDS, 100% material, 3 volts 6A 10 mils, 1954961 1.29 30 for 1.30 

40- FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, ,0561381 1.29 80 for 1.30 

40- PLASTIC TRANSISTORS, asst'd untested and hobby, 4/2604A1 1.29 80 for 1.30 

6-6V INDICATORS, w /leads, test lamp manufacturers excess, 1 #58931 1.29 12 for 1.30 

40 -METAL CAN TRANSISTORS, asst'd types, hobby, untested, 1#2603A1 1.29 90 for 1.30 

10- UPRIGHT ELECTROS, 100% asst'd values and voltages, (#5900) 1.29 20 for 1.30 

40- SEMI -CON SUPRISE, resters, rectifiers, transistors, etc, U -test, 1022261 1.29 00 for 1.30 

65- STABISTORS, axial, for regulators A computers, U -lest ( #3140) 1.29 130 for 1.30 

40- SQUARE PC COILS, uprights, assorted values, for PC applications, 1#31101 1.29 80 for 1.30 

50-1 AMP ZENERS, 3.3,8,10,12,15V, etc., double plug, untested, (91964) 1.29 100 for 1.30 

4- ROCKER SWITCHES, DPDT, solder eyelet terminals, 143302) 1.29 0 for 1.30 

60 -LONG LEAD DISCS, 100% prime, marked capacitors, ( #58991 1.29 120 for 1.30 

6 -MINI TRANSFORMERS, asst'd outputs, interstage 8 audio, 1" sq. (o32951 . 1.29 12 for 1.30 

1 -TV /AUDIO SHIELDED CABLE, 2 cond. 15 fl. wiRCA phone plugs, 1#5412) 1.29 2 for 1.30 

O 25 -DATA ENTRY KEYCAPS, %" sq. 0's 6 functions, assl. colon, 1 #40131 1.29 SO for 1.30 

2 -GE 3W AUDIO AMP, type PA -263 IC chip, mono, (0,5221 1.29 4 for 1.30 

1- MERCURY TILT SWITCH, N.C. rated 24VDC 3 .05A, w /leads, (#56861 1.29 2 for 1.30 

6 -POWER TAB TRIACS, 100% prime, 100V, TO.220, ( #5888) 1.29 12 for 1.30 

O 6 -POWER TM SCR's, 100% pnme, 100V, TO -220, ( #5904) 1.29 12 for 1.30 

2 -WATCH LCD's, 31/7 digit, asst. types, size: 1" 147' (approx.) (05066) 1.29 4 for 1.30 

4-TV INTERLOCK JACKS for TV /power mt. ctr, solder tab terms., (95519) 1.29 8 for 1.30 

4 -MOS FITS, 3N128, by Fairchild 4 RCA, TO-18, some duals, (016861 1.29 8 for 1.30 

4 -PHOTO ELECTRIC DARLINGTON TRANSISTORS, 2N5777, 1 032761 1.29 8 for 1.30 

6 -AC "UTILITY" OUTLETS, for l'/." mt. cl,., solder lugs, (535821 1.29 12 for 1.30 

15 -NE -2 LAMPS, neon red, for 110VAC, less resistor, 1514351 1.29 30 for 1.30 

20.1N4141 SWITCHING DIODES, 4nS, 100V 6 10mA, axial 100 %, 1 #3000) .. 1.29 40 for 1.30 

2 -4 AMP SILICON BRIDGE RECTIFIER, 200V, block style, 1059281 1.29 4 for 1.30 

4- VARACTOR DIODES, var. tuner capacitance, 20 -50 pl. ( #51071 1.29 8 for 1.30 

SO- PRECISION RESISTORS, 'h, 1, 6 2 watts. 1 %, assorted types, 5063) 1.29 100 for 1.30 

60- CERAMIC CAPS, asst'd val. 8 styles, loci; tabular, NPO's, etc., 195901 1.29 120 for 1.30 

25- PLASTIC SCR's, loci; 200V, untested, high yield, TO -92, (031921 1.29 50 for 1.30 

40- MOLDED CAPACITORS, tubular, asst'd volt. ta 1 ml. axial leads (9341642) 1.29 NO for 1.30 

60-MICRO ZENER a RECT. KIT, ust'd voltages, only 1/0" sq. U -lest, (012511 1.29 120 for 1.30 

1 -LINE CORD, 8 It. 2 tond, 16 gauge, vinyl molded plug 0 grommet ( #36611 1.29 2 for 1.30 

6-SPDT MICRO SLIDE SWITCH, only 3/7" cube, for PC mount, 1034291 1.29 12 for 1.30 

10 -PR: RCA PLUGS 6 TACKS, for audio, speakers, etc., 1 0402) 1.29 20 for 1.30 

5- 2N3055 HOBBY TRANSISTORS, TO -3, 103771) 1.29 10 for 1.30 

10- ZENERS, 1 watt 9.1 volts axial kads 1004. ( #5370A) 1.29 20 for 1.30 

40.1N4140, 4 NANO, SWITCHING DIODE, axial leads untested (#59231 1.29 80 for 1.30 

2- RELAYS, BABCOCK 6VDC, SPST, plastic cue 1058071 1.29 4 for 1.30 

1 -25 AMP BRIDGE RECTIFIER, SO volts, 100% 1059481 1.29 2 for 1.30 

2- QUADRACS, 10 amp 200 PRV, TO- 220100% 1059151 1.29 4 for 1.30 

60 -MINI RESISTORS, 30.1/2W, 30 -1/4 watt, axial, color coded, 1059221 1 29 120 for 1.30 

12- SCRS- TRIAC- QUADRACS, ant. volts. TO -220 case 1020471 1.29 24 for 1.30 

10- BULLPLATES, asst. resistor/capacitor networks, various styles, 1958401 1.29 20 for 1.30 

2 -AIR TRIMMER CMS, alum. plates, 47" shaft, panel mt. solder lugs, ( #5650) 1.29 4 for 1.30 

30 -MOLES CONNECTORS, nylon, asst'd styles, colon, b # of cond. 1058351 1.29 60 for 1.30 

1-3 COND. LINE CORD, 0 ft. flat, w /ring terminals, 2 AC, 1 GND, 1057031 1.29 2 for 1.30 

4-12 VOLT LAMPS, w /leads, popular voltage, 100's of uses, 1059421 1.29 8 for 1.30 

25 -TTL IC's, untested, asst'd gates, flip flops, etc. 14 -16 pin, 1059551 1.29 50 for 1.30 

20 -1000 PIV GLASS AMPS, micro-mini, axial, silicon, rated dA 1A, (05903) 1.29 40 for 1.30 

1 -12 VCT 200 mA TRANSFORMER, 115 V prim., PC mount, ( #59771 1.29 2 for 1.30 

20 -400 mW 15V ZENERS, micro-style, asst. epoxy e glass, 100 %, axial, 1059141 1.29 40 for 1.30 

100- UNMARKED CAPS, popular values, mylars A polystyrene, 100 %, 1 95492) 1.29 200 foe 1.30 

60 -05E WATT ZENERS, assorted voltages, glass pak, dbl plug, U -test, 105947) 1.29 120 for 1.30 

S0 -MICRO ZENERS, 1 watt, 2 -30V, DO -7 b micro epoxy, axial, 100 %, (#5905) 1.29 100 for 1.30 

500pc- HARDWARE SURPRISE, asst screws nuts 6 washers, (058911 1.291000 for 1.30 

60 -GLASS AMPS, up to 1KV, 1N4000 series, glass encased, untested, 195982) 1.29 120 for 1.30 

200-PC BOARD PARTS, boards loaded w /100% pans, hobby bonanza, 0159461 1.29 400 for 1.30 

6.11 NPN TRANSISTORS, type- 2N1059, BVcbo: 40V, TO -22, 100 %, (#5895) . 1.29 12 for 1.30 

2 -BRASS DOOR LOCKS, w /key, for doors windows, etc. 2 -1/8" mt. clr. (a59491 1.29 4 for 1.30 

I -PUSH -PUSH CB SWITCH, DPDT, 1 a'A a 3/8 ", 100's of uses, ( #34631 1.29 2 for 1.30 

30- "CRIMP -ON" TERMINALS, rings and spades, for # 12 -20 wire, 1039551 1.29 60 for 1.30 

S0- ONE -WATT RESISTORS, popular assort, some S /vers, 100's of uses, (x3444) 1.29 100 for 1.30; 
SO- METALLIC FILM Va WATTERS, asst. values, marked, axial leads, 1016051 1.29 100 for 1.30 
4- RIBBON CABLE CONNECTOR, single -Sided, 9 contacts, PC leads, 1959671 1.29 8 for 1.30 

3- "SUPER" 2N2222. NPN, ICNO:6OV, hfe:1001 W Fs 2A, TO-92, 100%, 1059521 1.29 6 for 1.30 is 

1 -12 VDC MINI BLOCK RELAY, spdt, 1 x 3/4 a 5/8 ", 175 ohm, 1A, 155937) . 1.29 2 for 1.30 

10 -1.5V GRAIN -O -WHEAT LAMPS, 5/16 ", w/10" leads, lens: RED, 1060021 1.29 20 for 1.30 
10 -IF -FM OP AMPS, by RCA, FM -UHF circuitry, TO -5, 10 leads, ( #5951) 1.29 20 for 1.30 ° 
10-NPN SWITCHING TRANSISTORS, asst'd gen. audio A switching, (925931 1.29 20 for 1.30 

%D 1-12 VDC SOLENOID, similar to Guardian 16 -P, w /plunger, 'A" straits, 1960131 1.29 2 for 1.10 

FOREIGN AND CANADIAN 
i POSTAGE 

CANADIANS ADD $5.00íU, S. Funds! 
FOREIGN ADD $10.00 

EXCESS WILL BE RETURNED ' we iI aCCBpi yam 
mgstel. tu'!lzs 

e 

0 l0- HUMRUCKER CONTROLS W /KNOO, for TV vertical, hock, etc. ( 95102) . 1.29 20 for 1.30 

50- CAPACITOR SPECIAL, discs, mylars, and more, ( #3775) 1.29 100 for 1.30 

4 -HOBBY VOLTAGE REGULATORS, LM -309, 320, 340'6 TO -3, (93330M 1.29 8 for 1.30 

s 12 -PANEL SWITCHES, assorted slides, rotaries, modular', etc. ( #295) 1.29 24 for 1.30 

60- RESISTOR SPECIAL, 'A to 1 watt, carbons, carbo-films, etc. (#356961 1.29 120 for 1.30 

65 -HALF WATT RESISTORS, asstd. carbons, carbo-films, various values, ( #4541 1.29 130 for 1.30 

6- LM340T VOLTAGE REGULATORS, 5 to 24 volts, TO -220, 105897) 1.29 12 for 1.30 

40- POLYSTYRENE CAPACITORS, asst'd values and voltages, 1010521 1.29 80 for 1.30 

15- THERMISTORS, resistors that change with the temperature, ( #2040) 1.29 30 for 1.30 

65 -1/4 WATT RESISTORS, asst'd values, metal film, marked, ( #5797) 1.29 130 for 1.30 

1.12VDC SPOT RELAY, 180 ohm coil, 25 mA, 1x11147 ( #59371 1.29 2 for 1.30 

15- VOLUME CONTROLS, asst. values, audio, and switch loo! ( #592) 1.29 30 for 1.30 

60- PREFORMED DISC CAPS, handy assortment of values, marked, ( #1181) 1.29 120 for 1.30 
1.29 20 for 1.30 
1.29 120 for 1.30 
1.29 20 for 1.30 
1.29 SO for 1.30 
1.29 10 for 1.30 

10 -AXIAL ELECTROS, assorted values and capacitance, ( #5901) 
60 -GLASS ZENERS, 400mW, untested, better than 50% yield, (95109) 
10 -PC TRIMPOTS, screwdriver adjust, assorted values, ( #33461 
25 -4" CABLE TIES, plastic, like Ty -wrap style, ( #5217) 
5- CRYSTALS, may include; CB, ham various shapes and sizes, I #5716) 
40 -POWER RESISTORS, assorted types, includes 2 to 10 wafters, 102201 .... 1.29 00 for 1.30 

40 -TWO WATT RESISTORS, carbo-films, carbons, some 5%en, ( #456) 1.29 80 for 1.30 

50- TERMINAL STRIPS, asst'd solder and screw types, 2 lugs a up, ( #3341 1.29 100 for 1.30 

1 -WATCH GUTS, LED, who knows how good, micro-digital bonanza, 105115) 1.29 2 for 1.30 

10 -1000V lA RECTIFIERS, 154007, epoxy case, axial leads, ( #5926) 1.29 20 for 1.30 

S- MULTI -DIGIT LED READOUTS, bubble magnifier, 2 to 6 digits, ( #36241 1.29 10 for 1.30 

10 -POWER TAB TRANSISTORS, NPN, plastic, TO-220, ( #56291 1.29 20 for 1.30 

6- PRECISION TRIM POTS, asst'd singles and multi -turns, untested, 103389) . 1.29 12 for 1.30 

50- 1104000 RECTIFIERS, epoxy, axial leads, untested, 1025941 1.29 100 for 1.30 

30pc. -MEAT SHRINK, Thermo -fit, useful asst. of sizes, shrinks 50% ( #5249) 1.29 60 for 1.30 

10 -SLIDE SWITCHES, SPST, SPDT, etc. all shapes and sizes, ( #5927) 1.29 20 foe 1.30 

25- DTL's, 100% prime, asst'd flip flops, etc., marked, ( #37091 1.29 50 for 1.30 

4 -HOBBY OPTO COUPLERS, 1500 VOLT ISOLATION, U -test, (#2629A/ 1.29 0 for 1.30 

8 -TAPE RECORDER EARPHONE, for radios, recorders, 8 ohms, (#2946) 1.29 16 for 1.30 . 5- MICRO -MINI JACKS, in a block, for 2mm sub -mini plugs, (.14371 1.29 10 for 1.30 

5-PL-55 PHONE JACKS, standard bushing, for hams, communications, 105860) 1.29 10 for 1.30 

40 -RED DEVIL CAPACITORS, handy assort. of pop. values, axial leads, ( #3823) 1.29 B0 for 1.30 
( # 50 -MICAS asst. sizes -n- shapes, intl. "silvers" too! 373) 1.29 100 for 1.30 

10- TRANSISTOR SOCKETS, for nun and pnp types, ( #59441 1.29 20 for 1.30 

12 -LED DRIVER IC's, similar to 75491, ( #5890) 1.29 24 for 1.30 

10- MODULAR SWITCHES, Centralab "push -on" type, up to /PDT, l #3150) . 1.29 20 for 1.30 

5- "MOTORS MOTORS ", small, hi h speed, asst'd sizes, 3 -6VDC, ( #2551) 1.29 10 for 1.30 
4 for 1.30 

20 for 1.30 
20 for 1.30 
60 for 1.30 

0 g 

2 -HEAVY DUTY LINE CORDS, 8 ft., 2 cond., 18 gauge, black insulation, (95803) 1.29 

10 -LED SOCKETS, "snap -in" minis, for LIDS, and transistors, loo! (#5745) 1.29 

0 10 -MV -54 MICRO -MINI LEDS, flat top style, diffused red lens, 0,1709) 1.29 

30 -WIRE NUTS, twist -on's, for #20 -24 gauge wire, (03724) 1.29 
0 2 -ALUM. HEAT SINKS, 24 "x3 ", for power tabs, innumerable uses, ( #53341 1.29 4 for 1.30 

1- "MICRO MINI" METER, '/7' dia. 0-1 basic movement (05858) 1.29 2 for 1.30 

2- DOUBLE -SIDED PC BOARDS, 3 "012" high quality G -10 glass, ( #56941 1.29 4 for 1.30 

60- TUBULAR CAPACITORS, asst'd 100mmf to .imi to 600 WVDC, (#35A2191 1.29 120 for 1.30 

6 -MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., ( #1251) 1.29 12 for 1.30 0 l0- TANTELUM ELECTROS, used mini, antat, hermetically sealed, 1058441 1.29 20 for 1.30 

SO -DISC TYPE CAPS, incl; NPO, hi -Q, mylar, ceramics, asst'd values, 104371 1.29 100 for 1.30 

60-COILS 
WITC CRAFT PHONO JACKS, 

hi- ,Iuimount, 
teflon 

1#35A297) 1.29 
1.29 

120 for 1.30 
for 1.30 

1 -TO -3 HEAT SINK, heavy duty aluminum, prepunched for TO -3, ( #4083) 1.29 2 for 1.30 

65 -MOLES SOCKETS, "on -a- strip" for multiple pin dips, ( #16091 1.29 130 for 1.30 

6 -PAIRS 9V BATTERY CLIPS, wired d black color -coded leads, ( #28521 1.29 12 for 1.30 

.0 1 -UHF TUNER, 3 gang, uhf TV unit, 300 ohm, pos. direct drive, 102927) ... 1.29 2 for 1.30 p 15- HUMRUCKER CONTROLS, assorted values, manufacturers dump, ( #3807) 1.29 30 for 1.30 

30- SUBMINI IF TRANSFORMERS, slug tuned, shielded, (035A9) 1.29 60 for 1.30 

40- ADJUSTABLE FERRITE CORES, center cul for has adjust, ( #5701) 1.29 80 for 1.30 

3 -1.5V MINI LAMPS, only 3/32" dia., draws 15mA, w /1" wire leads, (05693) 1.29 6 for 1.30 

30 -FT. WIRE -WRAP WIRE, 30 gauge, insulated, continuous length, 103803) 1.29 60 for 1.30 

4 -MONO TAPE HEADS, may loci; cassette, 8- (rack, reel to reel too! 105709) 1.29 8 for 1.30 

5 -DUAL DIGIT "BUBBLE" READOUTS, HP5082 style, red, dip type ( #5748) . 1.29 10 for 1.30 

40 -METAL 8 PLASTIC TRANSISTORS, asst'd sizes 1 #1965) 1.29 80 for 1.30 

2 -HI PWR. TRANSISTORS, Motorola type, MI3201, NPN 15W, TO-66, ( #27971 1.29 4 for 1.30 

60 -GERM. GLASS DIODES, similar to 1N34, axial leads, untested, ( #642) 1.29 120 for 1.30 

40 -1N914 SWITCHING DIODES, silkon, 4nS, glass, untested, (#1431 1.29 80 for 1.30 

4 -AM/FM VARIABLE COND., 2 bands, "poly -con" In" square, ( #2924) 1.29 8 for 1.30 

3 -MICRO SWITCHES, SPST, NO contacts, plunger style, solder tabs, ( #5705) 1.29 6 for 1.30 

10 -MULTI -GANG POTS, audio 2 gangs and up, asst'd types and values, 1 #53261 1.29 20 for 1.30 

10- MAN -3's, 7 segment, w /bubble magnifier, 100V. material, 1038421 1.29 20 for 1.30 

3 -PL -259 COAX PLUG, males to SO -239, Amphenol, (052211 1.29 6 for 1.30 

I] 1 -LITE SENSITIVE UNIIUNCTION TRANSISTOR, Droltrammable, (057191 1.29 2 for 1.30 
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ADVANCED THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST j TjR FAIR PRICES NOW 
LLOWERS QUal 

PRICES EVEN 

products 

FURTHER! i V r` DICE, Factory tested only, no re -tests ()DUCTS or faitouts. Guaranteed money back. We stand behind our roducts. P.1 97b9 CATALOG NOW AVAILABLE. 4f. 0p "tip Sen $1.0 for your copy of the most complete catalog of computer products. A must 
for the serious computer user. 

MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS 
28000 _. sCALL 
2.80 II.M 

6 95 

STATIC RAM BOARDS 
/ó7o7 

S-100 32K (uses 2114) ..t y% :, 
ASSEMBLED Kit 044 P 
450ns. 599.00 450ns. 539.95 
250ns. 699.95 250ns. 599.95 
Bare Board 49.95 
Bare Board w /all parts less mem. 99.95 

S- 10016K (uses 21 14) KIT (exp. to 32K) 
ASSEMBLED 450ns. 279.00 
450ns. 325.00 250ns. 299.00 
250ns. 375.00 
Bare Board 49.95 
LOGOS I8K 
ASSEMBLED 
450 ns. 169.95 KIT 450ns. 125.95 
250ns. 189.95 250ns. 149.95 

Bare PC Board w /Data $21.95 
Now over 1 year successful field experience 
"Special Offer" Buy (418K 45ons. Kits $117.00 

FLOPPY DISK DRIVES 
t VISTA V -80 MINIDISK 

FOR TRS -80 
* 23% More Storage 

Capacity -40 Tracks 
* 40 track patch now avail. * Faster Drive - 

Up to 8 Times Faster 
2 Drive Cable Add $29:95 
4 Drive Cable Add $39.95 

2. VISTA V -200 MINI -FLOPPY SYSTEM 
*204K Byte Capacity * w /CPM, Basic "E" * Double Density Drive * One Double Density 
Controller w /Case 8 P.S. 

Add to your EXIDY, HORIZON, 
and other S-100 computers. 
3. VISTA V -1000 FLOPPY DISK SYSTEM * 2) Shugart 8" Floppy Disks * Controller Card, Cable 

Case 8 P.S. 
* CPM 8 Basic "E", 

Instructions B Manual 
4. MPI B51-51/4", 40 tracks 279.00 
5. Shugart SA400- 51/4", 35 tracks 295.00 
6. Siemens /GSI FDD100 -8 8" 375.00 
7. Shugart 800/801R 8" 495.00 
8. PERSCI Model 277 Dual 1195.00 
9. WANGO /SIEMENS 51/4" Drive ...290.00 

EXPANDORAM MEMORY KITS 
* Bank Selectable * Uses 4115 or 4116 

200 Ss. * Write Protect *Power 8VDC, ±16VDC * Phantom * Lowest Cost /Bit 
Expando 32 Kit (4115) Expando 64 Kit (4116) 

8K $158.00 16K $248.95 
16K $199.00 32K $369.00 
24K $299.00 48K $469.00 
32K $349.00 64K $565.00 

IMS STATIC RAM BOARDS .p° * Memory Mapping * Low Power ,I°" * Phantom * Assembled 8 tested 
Recommended by Alphamicrosystems 

250 es. 450 es. 
8K Static $209.00 $189.00 

16K Static $449.00 $399.00 
32K Static $799.00 $699 00 

ANADEX PRINTER 
Model OP -8000 compact, impact, parallel or 

serial. Sprocket feed, 80 cols, 
84 lines /min., bi- directional. 
New only $895.00 

APPLE /EXIDY / EXPANDO 
TRS 80 16K- UPGRADE KIT 

* 16K with Jumpers 8 Instructions 
for either Level I or Level II $74.95 * 16K for Apple II Upgrade $74.95 

Special: TRS80 Schematic $ 4.95 
Expansion Interlace Schematic $ 4.95 

TRS 80 TO S -100 
PET TO S-100 ADAPTER 
Allows Pet/TRS 80 to be interlaced to 
popular S-100 Bus. 
Pet to S -100 Kit $189.95 
Assembled $269.95 
TRS 80 to S -100 HUH 8100 Kit $275.00 
Assembled $355.00 

KEYBOARD ASCII ENCODED 
One time purchase of 
NEW Surplus key- 
boards. From the Singer 
Corporation. The 
keyboard features 128 
ASCII characters in a 63 
key format, MOS 
encoder circuitry "N" key 

rollover, lighted shift lock, control, escape and 
repeat functions. Ltd Qty 63 KEY $59.95 

- r qPuu D 4PñidiT' ©á raü.,úóéia= 7e 

UV "Eprom" Eraser 
Modell y 5 y 859.95 
Holds 4 Eprorh's at a time 
Backed by 45 years ars 
experience. 
Model S- 52T... $265.00 

Professional Industrial Model 

TARBELL FLOPPY INTERFACE 
* Z80/8080 S 100 Compatible * Uses CPM 

Assembled for Shugart SALE :234.15 
Assembled Other Drives $269.95 
Kil $179.95 
Bare Board $36.951000. Md S10001 

Note: For GPM Add 970.00 Docum.Mldn Add 62000 
Vista Double Density SY. "Controller Assam..... $299.00 
SD Versa Floppy Kit 5159.95 
SD Versa Floppy Assembled $189.95 
Tarbel Cassette I/O Kit $115.00 
Sale *1771.01 Floppy Chip $27.95 

BYTE USER 8K EPROM BOARD * Power on Jump * Reset Jump 
Assembled 8 Tested $94.95 
Byteuser Kit $64.95 
Bare PC Board $21.95 
Special Offer: Buy 4 kits only $59 95 each 
MR -8 81( w/1 K Ram $99.50 
MR -16 16K w/1 K Ram $99.50 
EPM -1 4K 1702 $59.95 
EPM -2 2708 or 2716 E.rom $69.95 

Z- 8O /Z- 8OA/8080 CPU BOARD * On board 2708 * 2708 included (450ns.) * Power on jump * completely socketed 
Assembled and tested $185.00 
Kit $129.95 
Bare PC Board $ 34.95 * For 4MHz Speed Add $15.00 
8080A Kit $ 99.95 
8080A Assembled $149.95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 conn. 
reg $69.95 NOW $52.95 

Problem Solver System Usera 
We recently purchased all finished goods, 
work in process and product designs from 
P.S.S. Send for more details. 

FLOPPY' DISKETTES vost±t. 

Softsector,110 Sector,1 6 Sector 10.,-c4 
$4.25 B" Standaard Floppy Disks * O 

Kv- 

Soft Sector, Hard Sector O t`' 
$4.50 Each, 10 /41.95 

'Add 4.95 for 10 Pack in Deluxe Disk Holder 

9640 MPU Module w/6802 CPU $495.00 
9601 16 Slot Mother Board 175.00 
9602 Card Cage (19" Retina Rack Mount) ... 75.00 
9603 8 Slot Mother Board 100.00 
9604 Switchmode System Power Supply.- 250.00 
9610 Utility Prototyping Buard 36.00 
9616 Quad 8K Eprom Module 
9620 16 Channel Parallel I/O Module.... 295.00 
9622 Serial /Parallel I/O Combo 
9626 8K Static RAM Module 295.00 
9627 16K Static 450ns 495.00 
9630 Card Extender 68.00 
9640 Multiple Programmable Timer 

(24 Timers) 395.00 
9650 8 Channel Duplex Serial I/O 395.00 
96103 32/32 I/O Module 275.00 
96702 32 Point Reed Relay Module 350.00 
4800 BARE BOARDS 
9620 -0 $45.00 9603-0 27.00 
9626-0 45.00 9600 55.00 
9650-0 45.00 96103 55.00 
9601-0 50.00. 96702 55.00 
Also AMI EVK System in Stock 

ACOUSTIC MODEM 
NOVATION CAT`" 
0-300 Baud 
Bell 103 
Answer, Originate $198.00 

ACOUSTIC COUPLER SPECIAL 
A) MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED $29.95 

DATA BOOKS COMPUTER BOOKS 
1979 IC Master 4895 ante MCS 80 Manual 795 

NSC M. Data 3 95 Intel MCS 40 Manual...... 4.95 
NSCLMeer 495 AMD 80504 Manual 595 
NSC Linear App Notes 11.395 AMD Schottky Databank ., 4.95 
NSC CMOS 395 AMI MOS/LSI Data 395 
NSC Memory 3 95 GI MOS/LSI Data 4 95 
vtol Daiabook 4 95 Hanes Analog Dalabook... 4 95 

tel MCS 85 Manual 7.50 TI Linear Control Data 395 
SALE OSMOSES Bocas SALE 

Res Salo 
Intro to Micros Vol 0 D,Mt 
Intro to Moro. Vol. I 030a 7.75 
80804 Programmail 5Ya'.5.0rr 7.75 

280 Programming 
eso 7.75 

Vol. II Some Real Abuopeaeors w/ender 30490 27.50 
Vo, (Ill Some Reel Support Devices w /finder. 2690 18.50 
1 o Micros Vol. III 26,4 41. 1850 
SALE DILITIOUN COYPV1SE ROOKS SALE 
Urlderstaneng COnpule9 Elf. 795 
600xuirrocomlwter Experiments 7396. 1195 
Beginning BASIC SSG 895 
Beginners Glossae & Guile ... OPP 5.95 
Peanut Buller a Jelly Rude to Computer 79 6.95 
8080 MacSOe Laquage Aog9mming 794. 595 
Home Computers Vol I Hardware ..794 895 
Home Computers Vd. ii Software 1596 1125 
59rsbp Simulator 7'9Á- 6.95 

P. O. BOX 17329 Irvine, California 92713 

2-a0Á 
F61345. 
2650 18 95 
CO1602 17.95 
60804 

5MHz 1995 
SALE SALE Wes 1548 
6008- I 14 95 
2901 12.95 
29074 19.95 
TAS 990011 49.95 
CPI600 ,3995 
6 11 50 

9 95 
1516100 2995 
8800 13.95 
6802P 2495 
8035 1995 
8755 4995 
8748 6995 
6509 S CALL 
8086 S CALL 

SUPPORT DEVICES 
4M9511 Arnn Processor 579500 

AM 9511.1 300 re ..... 24500 
A149517 DMAConl,dle, 7 95 
309519 universal Irite, -pt 2495 
3881 1280 POI 9.95 
3881.4 74MHz. 14.95 
3882 2-80 CTC, 995 
3882.4 48110 14.95. 
3883 510.. ..2995 
3884 DMA 

3 8 Decode,...... 
42 

os 2 
82128511,0 250 
8214 PremyMt Oso CRYSTALS 
8216 Bus Drive, 
8224 Clock Gen 
8224.4140Hn 
8226 Bus Driver 
8126 Bus Driver 
8228 Sys Conta 
8238 Sys Con, 
8251 Prog PO 
8253 In. Time, 
8255 Pr. 0 
8257 Prog DMA 
8259 Prop n 

8275 CRT Commie, 
8279 Prop Keyboard 
68101 128.8 RAM 
6820 PIA 
6821 PIA 
6828 P.r, lm 8.95 
68341 512. 8 Enrom 12.95 
6850 ACM 5.55 
6852 serial Adapter, 5.95 
6845'5046505CFT('.6 38-95 
6850 Modem 8.95 
6852 Modulato, 

1531 GMMt OSC 2595 
8 25 

6880 Bus Driver 239 
MC68488 1995 
1821 :.CD 1K RAM 2500 
1822SCD 258. 4 RAM 1695 
1824 CD 32 a8 RAM 995 
1852 CD 8 bit I/O 10 95 
1854 Uad 10.95 
856 CD I/O 

1857 CD I/O 
6520 PIA 
6522 Me. 
6530.002 
6530003 
6530004 1550 
8535905 1550 

DYNAMIC PAPAS 

24 2599 100 
21102450n. 130 I 25 1 15 
21 L02 260m, 159 1 55 145 
` 102 125 115 110 

2112.1 
375 365 355 
195 255 265 

21011 2.90 2 70 2 55 
21141.250ns 12.95 10 95 9 95 
21141'300ns 895 7.95 645 
21141.450.. 7 50 6.75 4.75 
4044/4041 3000o 995 875 795 
4044/4041 450710 7 50 5 75 4.75 
E646.442004 975 875 795 
E4644402 795 7.25 825 
EMM4804 1250 11.50 995 

uICE 7 95 795 7 25 
WOO 1095 1025 25 

4A 09140/41 10 95 10 25 5 25 
419091713/31 095 1795 7025 
FSC 460 41,4160 CCO Onry 50 95 Each 
1101 0/5 1 75 1 25 
P212593425 ,46 m. , 795 735 725 
65081. 1 CMOS 795 795 725 
6518 le 1 CMOS 795 795 725 
745189 64 b1 Ram 395 325 250 
81551/0 w /Ram 21 95 
2147 Low Power 41 Seas 14.95.. 

CHARGE COUPLED DEVICES 
166 CCD rho ,u 15440 CCD 
116K Memory ,mnow 7. experiment CCD 

u.in . ,re w. 

n 

n ,derO ./ 
$18.95 each (reg. 43.00) 

9 

r «7 ;. .uses r Game á5s 
75 Frequency 81 Frequency * ICS 

395 65 60He 
6 744 4 95 

595 5 65536 495 
625 u1M77/ 295 100050 495 
695 109I152MH/ 565 1300 495 

1950 4í¡6M 585 14031816 495 
390 

%T.704101-ii 

N5 H/ 150 164320 495 
1795 4 505 200000 595 
1795 4 595 2211 495 
49.95 

91510MW 595 2711 595 
16.95 0.5 495 3606tH. 595 
4.75 '6 595 36 06tH. 595 
5.95 a' TMH: 595 48 061H 595 
6.50 10060 1295 

DISPLAYS /OPTO /LED's 
7 S1551NT COLS CLOCKS 

DL 704 (CCI. DL 707 (CAI 300' Ref 99 
1 

FNO 357 ICCI .357' Red 99 
FND 50015031CCI.500' Red 90 
FND soneto (ow sot Red 9g 
FND 800 /803 (CO 800" neo 1 75 
FRO 807/810 (CAI .800" Red 175 
0,151 3062 .500- Green I15 
0P5082- 77311061 300" Red 59 
9 Dg4 Bubble 0,11, Calo. O,spley 99 
9 Digit Paredes Display ..400" 

_ 99 

895 
8 9s 

50 
9 25 

1 

416/4116 16K I l6 P,nl.. 985 
Salida 416's . 74.95 
4115 8K 116 P,n1. 8.95 

,405040o I 118 Plnl. ... 4 25 
'4080 4K 1 722 Anl 4 95 
4096 4K 4 1 Il6 P,nl 3.95 
2104 40 it 1 116 P,n1 475 
4027 40771 116 P,nl 4.95 
5261 1 95 1103. 1 95 
5282. 195 40081 495 
5270 .4 95 6605 

a 
95 

5280 ..4.95 6804. 95 
2 5290 145 6002. .I.50 

PROMS 
2708 
27085 
17024 
2732 
2716-5V 
2716-5V.125 
2756 55 
520340 
520440 
ha34.1 
1M 5610 
SALE1115235 x8 LN 
825115 512 48 (TS) 16.95 
8231233248 250 
825128 258 x 4 3 50 
825129 256 4 4 (T5) 390 
823130 512 4 4 1001 850 
NSCDM75783248.... 295 

CHARACTER GEN 
2513-001 (5W Upper .. 950 
2513-005(5V) Lower 10.95 
2513-ADM315V1 Lower. ... 14 95 
MC616571 10.75 
MCM65713 10 75 
MCM8574 14.50 
MCM6575 1450 

UARTS/USRTS 
TR16o28 15V. 1201 3.95 
405101315V. 1251 495 
AY51014A/181215.14V1 6 95 
45510154/1863 (55 I 6 95 
iMS6011 eV. 12N 550 
1616402 795 
106403 895 
2350 U5RT 

a 

g5 
16716AsIro. 2 95 
SALE 11114728 9-N 
BAUD RATE GEN 

9 95 
7.50 
3 95 

9900 
44.95 
29.95 
29 9' 
11 95 

9 95 
12 95 

MA1003 12V Auto Clock Module 15.17 
Bezel for MA1003 w /Red F,Iler 495 
001002* LED 12 hr. Clock Module .... 10.95 

REX DISPLAYS SICOSIS DISPLAYS 
HP 5082-7340 Rad He.ideernal 15.95 
HP 5082 -7300 Red Nymenc 1496 
TIL 308 Numeric w /Log.v ...895 
RI 308 Number w /LOgc. 8.95 
TL 309 Number w /Logic 

12 
MAN 2A .320' R Aipha-NUmere 8.95 
MAN 10A .270- Red d wpna-Numeric 195 

ww 's2 
15, INI 37 

WNI 
16 Fh 60 WIN 

v/ 10 avyVl aa 7 75 
24 P." W w 22 . 1 

e5 Ph WIN 11=- 26 P. ti t 49 
4, .nWryyf49 4 .s 5363 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
16 On 5 5 50 
40P,n 510.25 

24 Pin 57.50 

CONNECTORS 
0625P (852321 
06255 Female 
Hood 
sel w4 N. Sale 
22/44 WAN. SR. KIM 
43/16 WAK /w. SR. MOT 
50/1005.100 Connector et 
50/100 Si CO Connector an 

325 
3 75 
1 25 

5650 
295 
650 
425 
325 

CTS DIPSWITCHES 
C552064 5115 C7S206a St95 
C752065 SI 75 C152069 S195 
CTS2066 SI 75 C0520610 SI 95 
CTS2067 S1/5 

NAKED PC BOARD SALE 
2.80 CPU (Ithaca) S34.95 
90804 CPU 34.95 
8K Stale RAM Ilogosl 21.95 
68 Static RAM 121141. 25195 

326 Static RAM 121141 49.95 
Floppy I/O RarAel II 39 95 
Cassette I/0 (Ta,be111 2995 
8K Eprom 127081 ..21.95 
1702 Eprom Board 3000 
2708/2716 (prom (ahem 34 95 
2708 /2715 Epom IW MCl 3000 
R.lt,me Clock 34.95 
ACP Prom ed 13MConn 7 2795 
Vector 8800 Rolo.. 19 95 
Vector 8803 11 slot MB. 29.95 
ACP Extender vi/Conn. 15 95 
Video Interlace 15501 27.95 
Parallel Interlace (Soul.... 27.95 
1351M MotherBOerd SSMC, 3295 

9 Sid MotherBwrd rW MCl 29.95 
8SIIMOMerleepeaadel 3495 

WAVEFORM 
GENERATORS 
8036 Funclicn Gen 395 
MC4024 VCO 2 45 

042206 0r 
1 

Onction Generator 5 25 

FLOPPY DISK I/O 
]101 8 4 M,mtioo0y 27.95 

uPd 372 Nac 60005 995 
1781 Dual noppt' 29.95 
1791 Dual FÁppy 39.95 

TV INTERFACES 
Aee-Veder. 850 
TV.1 Video Interlace 895 
M0'orerter 35.00 
Mus Modulator 3500 

SPECIAL PURCHASE 
(while supply lasts) 

21L02-4 (450 ns) 100 @ 996 ea. 
21L02-2 (250 ns) 100 @ $1.15 ear 
TMS4060 NL 4K Dynamic RAMS 
(pullouts) $1.95 ea- (Prime) $3.75 ea. 

1488 Line Receiver 100 @ 752 ea. 
1489 Line Driver 100 @ 754 ea. 
1489 House Marked 100 @ 504 ea. 
1496 L Demodulator 25 @ 750 ea. 
LM 3900 Quad Op Amp 3/$1.99 
2716 5 volts EPROM 3/$99.00 

COMPUTER SPECIALS 
LIST SALE 

Apple II Plus w /16K 1195. 990. 
PET 2001 -165 995. 895, 
Ex,dy Sorcerer w /BK 895, 795. 
Compucobr I 1 0/80 1495- 1395. 
Cromeneo Sys Ill 5990. 4990. 
Horizon I w /16K 1599. 1349. 
TEI P1208 w /32K 
dual floppy 8 CRT 
11 avail.) 4995 2995 

Pazcal Mxroengrne 2995 2395 

(PSI 1620 Dable R03295. 2695. 
Mader DP 8000 995. 895. 
Centronics Micro P.1 595. 395. 
Centronics Micro 5 -1 595, 525, 
5poc IO 120 995. 850. 
Teletype Model 43 1349. 1150. 
H,Pbt Plotter 1085. 899. 
8,Plol Digitizer 795. 735. 
Inlertube II 895. 784. 
Prot. Tech. SOL'20 51095.00 

* LED's OPrOISOLATSIIS t 
L DS Red Yellow. Green 185. 5 100 
MCI 2 Proto XSTR HFE 250. 305. 9B 
4525 Photo x378 MFE 250. 305.. 1 29 
4533 morto Dadepton.... 1 75 
FPT I lvePholo XSTR Flat Lense SALE 4/l 00 

MONTHLY IC SPECIALS 

CM7208 Seven NDeecatl Count r 17.95 MC 1441 I I (.05 
4702 4 95 ICM7207 Osc,llalor Controller 695 
WDI941 0517045 Precis,00 Sto/Watch Toner 2295 

ICL7107 3,13914/13 (LED( 1495 KEYBOARD ENCODERS 1x16211 Voltage Rererence 195 
405.2376 tz l5 LL51390 390 Battery OP. nude, Amp 3/1.00 
A05 13IS LM1850 Ground Fault IC 3/1.00 
X00165 .. 99s 1511800 Phase Lock Loop FM Stereo 3/1.00 
740922.......... 9.95 LM1820 AM Radio. 3/1.00 
740923 995 053825 Dual Mos Sense Amp 250 

A/D CONVERTERS 1408L8 .. . 4/19.95 10147 ECL Ram... 9. 
8700 8 Pt Bna,y 13 50 1488/1489 2/1.99 LF356HBFet .. 3/1.9 8701 10011 Bnary 22.0(- 22 An SR Socket 10/1.00 MCM14505 89 8703 8 bd TS 13 50 8223 Aonl 2.95 74589 . 3/1.9 9400 Volt to Fred Conv. 7 25 MK5014 CKc 2/1.99 741075 6/1.9 875031/2DgnBCD 1395 74141$ 3/1.9975452N 8/19 
140816 6 d1 3 95 8128/8728 

. 2 39 7415.14 10/1.9 14081.881x1 5.95 95990 9.95 55509 5/1. DACOIA7D 595 8281 50 558CN 3/19e 

96 
9 COD a..:aaued w 255 dep.,:.... 
5 I Residents add 6b tax Foe, 
9 

nia 
Orders add 851 handtilq Si part,. 

9 pane lackey 1 a guaranteed 
9 Odd 35 cents for Data 

90 O,de, Rcog Ail ro. sup,) 
change a,lhoul notes 

TV CHIPS /SOUND 
ÁY385001 6 Games 6/W ....64.95 
ÁY38515 Color Convener 2.9 
A5381303 -1 Roedrace Game 8.9. 
A538605, Warfare Game 9.5 
A538606-1 Wipeoul Game 950 
9690607.1 Shoot ing Gallery 8.9 
4538910 G,mm, Cnckel Sound 

Generator 12 9- 
557.77 TI Soured Genera,. 39 
M05320/21 TV Synch Gen 9 9_ 
005389 Prescamr 
LMI889 RF Modulator 39 
MM571000 NSC Color 7V 
Game 

515157104 Clock Gen 38 
RF Modulator w /4040 8.9 

AY Soso, ears FCM or UPS 0.00,. 
under 510000 add 5% hand,. a, 

71wla9e 
Orders over $10000 ,. 

55 handling L postage 

Phone (714) 558 -8813 
TW X: 910 -595 -1565 

CIRCLE 20 ON FREE INFORMATION CARD 

Retail Store Open Mon. - Sat. 
Located at 1310 "B- E. Edinger, 
Santa Ana, CA 92705 

www.americanradiohistory.com

www.americanradiohistory.com
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DIGI-KEY 
CORPORATION 

Quality Electronic Components 

TOLL 1 -800- 346 -5144 FREE MN., AK., NI. RESIDENT 218- 681 -6674 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

TIME -TEMPERATURE 
PROGRAMMABLE MODULE 

MA lE F USER PR R: 

1010014 ..... Ya.,.. 
Y 11N 4re.r. 

TEIL 
I TCKETS 

I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS A PINS SWITCHES 

CLOCK MODULES OPTOELECTRONICS BREAD BOA DING A TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS... AND MORE ... WRITE FOR FREE CATALOG 

S0LDE TAIL DIP . KITS 

INTEGRATED CIRCUITS PANASONIC ELECTROLYTIC CAPACITORS 

FEATURES 
W. 

w. 14n eq.4oa4.. 0041 6.~w.n.. 

67707 

m 
pn. 

.n..a.. b.. 

.1..'. r.5 W..94..«1 0060. 

1uAS 
*IININ1AYSbLRTAIL 

AA( 43 81.. 260 643 eeeee 

.. .317 

0520 

aia 

1 it 

75 
i.if 

30 05 

NS 
YI.I.r6nWAll `<1rn A.4 

..94 
W4 

w r51 
17 2 V 15 00 

+. ¡1 
47 3 77 13 00 

d.w5 r.. 
47 4 le 37 

n.+ar.r w 
N M w4r' 

...03 s 43 591n M.9o5. 
w e 1 _._ 

ITS 

3.61 

6... 

1.07 .95301077 44747.a.774. 01..7 1./.wwi 9. 
.1.µ.m. 01 s1F747 06.'31,47 wPwl.. PALM and 

[ .) W é1Mm.1y. .9 m 1. 301.w1021 .A x 

.1ra1W1.á tuner P.A1o...v 
i1r.,w:1 ton 

w1.°.m ~:n..a1..m:wr.wl.r..111a.aw. ono 
A..15'1v9. smrM.. [1r, w.... «.a.......r11.' 
444roy4 f.a . 44 1w.e.q 001 077 [e ... ë '. n6. r 
3o1 .wá 
3mam rM ] /.Of/1'ffi5[ 

Iw1[o1lNOwwn.o.OM w IS.utxq 
1 Iwl [x ro.r N n1. w ro 1wmx..wwm.~1b.. 

045.04,47 1411 307 33133 06.76 T. 

N(nelp(Wes- 

w .10wN 
Oat 

mé TM i 

IYMrONDrdMiYlawlIMW1..I.M.w IPS 

Y100 '-fb109wM1'eNr.almW11. 
4.0044 

NI1Nf .:.á aa'µ';4141W1 d... 1. 

O.mw 
.111740 

¡ N1e 0$ 6»4ewnim.N. 

end 1.1111 

Y .....1mC.... 
. 71!y.5MY1 .. 4524 N.N 

440, 
o.W... M1"'".... 1 

117171 

wirmi THE MA1023 by 

o__-_a;111111111' 

NATIONAL 
SEMICONDUCTOR 

THE "PROGRAMMABLE" 
CLOCK MODULE 

a...11..~ra1r/.1rwand 

...00Wx .N4Ir 
......r.olr'.r.III., ... r.'S :r`:i .M9óe Mi.r f.. 141.1..1.,nr..l. 

ml. 
I.....5.I:.Oe.11r°°`°r.rlwr.l 

TIN KAWIN 185615 

1 19 IV 

iÓ 40 09 
.os 

r1r.. 

»N1.. m:m 
EeIM 

GOLD MN AV 
1MIW rwi6. 

A 
1 . we . 

9rnN r P 

mn :....406 
0911. ....e.. 77 1.41 

7: 17-711 

49120 í00fV.. 
79174 744767.4 
01. 

MOLEX I.C. SOCKET PINS 
.?1C 9.20/N 39.10. 215.00/5051 

SOIS TEXAS INSTRUMENTS GOLD 
EDGEBOARD CONNECTORS 

0.7" 11W11 DIGITS - RED LED DISPLAY 
adual km/ 

4.441 4en 4.460. 

11.1.14511, 0.574100C1INT TA N 

1174* 5.1* 73 1411) islie 

Corpor 0184..0 723 610 

44* 

Haulms 10045041155 CON/455704S 

i36 011 704 1103 151 CIO 

7770 .72 2 40 00 .00 077 7 II 7110 171 03 

75750 035 rs Ism pes ce .25 2 40 TIM IVA 

36171 776111 3.V 35.50 MOO OM 7 30 30. MOO 

SY S13 IS Sr3 IS: IV 

018 2 r115019 1 
0* 15019 1 

4035 2 115038 
1015 2 r115011 
10* r 115055 
1065 ' 450811 
4076 ' r 45059 
108N 1 ,451011 

4059 2 r 415114 
66 1 0t* 

11IN 2 401* 5 

IJN 1051W 12 
41W e' 451* 
4164 R ]4366 
1175 45215 
42U6 

0 

415066 

12511 '115175 

6175 
. '4051* 

175 
4388 1 145329 
1Y01 1. 60375 
13711 : 13386 
18571 4W21 
13911 ' 4151* 
51D1 2 ]415471 
14* 1454* 
14* 8 140459 
b5 7 ]45515 

4474 77. 741.5545 
1494 ). 145539 
1504 1 1415110 
4514 2 /41571N 
4534 2 1451* 
I5Yl 2 ]40]614 4 
16011 ]431* 
4706 J. ]4L5538 8 
InX )415856 I I 

67766 
]415865 4 

W 3. 7105Po9 
4756 10966 5 
41W 3 77401075 4 

463x r )451459 
I9* " )4511* 

IÉ ÌÌ 1 )' 105iÍ1N* 44 

IO09 1. 14151101 1 

19111 1/ 4011* I 

6922N311 : 140116*9 5' 
4055 6' 451424 91 
4965 1151366 4 
41076 ' 7451386 9' 

610914 
451359 B' 

5215 ' 401510 
7 41166 61 451538 

41254 1431540 1 

61264 
4 451559 

13* 7 ]101564 
41414 4S15771 7 

41155 ] 4515tl1 

614711 
1 )' r1151E66 I 

4W I 1 r41i1614 I 
41508 I0 ,451629 1 

11514 'r401631 
1 

I15* ). r4516W 1 .. 
II5W 111'4516W I I 
115* ) r431624 I 1 

615W 
1 r451NN I 1, 

1575 11 r45113N 1 

41666 rr4511411,. 
116111 r4$1]56 
416* 4151815 2 '1 

41630 r 451966 I 

11641 /1051910 I 

61656 4019290 
17* Ì 9. r4S19W 

11100 1 ...451964 

161135 
1 3"1031901 

154 1.452216 
.41155 151475 
41IW '.452406 11 

/11177N , 02459 I 
118W 4515M 

41810 19'r401509 
41824 ' r 4525* 
40545 I V .4536* 
401151 

97 

61526* 4 

]151eW 1',4051159 7 

]41v* I /' r41328* 
81515 I /.,41529* 6 

141001 
V 

45nM 
141945 

) 15355]0N11 1 

61954 41536* 
419* . 1405ü* 7 

419711 8 11536]5 7 

1119* 1 4 61SÜd1 ] 
41921 1 4 1361* 5 
)4nIX 1356]* 2 

)12915 3 105511 1 0 
)13855 3 109* 10 
1439* 11271 1 0 
713654 6 .115980 I 0 
14.3660 67 
]436]4 67 

61 

001 2 
2 

010 
111 

TreaWe.Iree Module! 

114 
070. Swivel Mount! 

C,v AS Inlaid walnut Chrome 

` 4 Trim Bezel! 
, # CIE 12 5DC _ Ideal for Car. 

0041 N Bee! 
+a 

3-3/8"52.3/16" Toll 

31 /8" D.p1 

Part N. 5001E Ovid and Fos r To 111510!11. 

cow 

and 30 3641023 0.3.70.. 000, 

0544,17, .1071 do. 

0719 14610730...404141.1.1.14.1 1.71.05. 

one eami 55 461053 P.c. 

10776 6.0606.6,607 215 

glKey Moans Gua Hy Pr utts. Tall 
' Area Watts. 50050/411 Paid Invalopes1 

4040 C.0 4 44 03.70 55500 0.0 3.11 34.90 74.00 

44714 CAW CM 46.10 3.00 O. 4 17 20 70 313 00 

50000 C4-50 5.46 70.10 410.00 040 4.011 42 SO 151 CO 

N4 SIMS .15Tx.S50° 600450415 CONNKTONS 

15330 Cl."5 1 74 1640 131. 0.15 1 74 400 131 02 

OM 7 37 71 70 17120 

73430 0771 7 

FREE CATALOG 

Digi-Key Stocks 

The Entire 

AP Products Line 

STRANDED 
HOOK JP WIRE 

A PVC 7.40/100 11.25/507 
47.7PVC 2.80/ 10011.25 / 500 

7-561 /1 SCAEW... 1 39/C 
1-561 /2 SCSCREW RFW... 1 39.'( 
4/0114 . wIC 
4-101115[R517 

a21/15CREW 
-3TII8SCNW 
32 3/8 SCAM. 1.39/ 

5.325 /5 50,874. 1.66/ 
1.56 NU lit, 
440 MFX MIT 

3T 63 4EX M 
J29EXNUT ]5/C 
No. 110[55045155 85/C 
NO. 41.000765,161 55/C 
N0.6 1.00tW6SN5A 55 
1q_SLOOlW6WN 55 

3 

016 4 

8 1.1 

18 1.0 
10 4 

1.1 10 N 

310 
10 V 

6I 

3 

] 

029 

12 
IS 

14 

030 .4 

135 
040 

] 

277 
21 

1 
013 .8 
014 

11 
046 
049 :4 

114 5 4 

77 

59 ió 
OKCS I 

0T-5 1 

40)6 1 

07.8 12 
4-10 2 

kQ 11 
q-15 1 2 

18 l2 
T4 1 2 

2 

2 
2 

510 
511 

511 
514 

IS 
16 

519 

00 

526 

135 
36 

IP-8 
IP 10 
IP-12 
11.15 
1314 

P-21 
W 1 

W 1 

81 ] 
795 5 

i 

0s1 6 WI 6 

0816701 30 01 

0003501701 11 00 

0073511(01 17 00 
A003701701 13 50 

711701 . 1150 

(N 3.00 
W6531W 3.]5 

1147 
2571 
28* -055 

3348 
341* 

1)074 
706 

]451884 

7453875 

455715 
1318 

o 
6 

3. 

vs 

13 ." 

2.7 

:CO' 0 .x 

CNN 1 

45101 1 

'45115 , 
145315 .2 

CIBLA I. 

41.745 1 
17766 .1 

401311 
i 

40166 .4 

15 1 

47 636 I 1 

01646 1 

01026 1 

1936 1 

4001 
4700211 4 

479001 1 

402 5 

4C9 64 7 

74C928 . 

800 6 

780.3100 

87 
82 
ono+ 3 

Á15x 6 

825101 29 
47549 9.9 
83001 eJ 

A 90 

11N 
66 

45 
1569V 5 

5% CARBON FILM RESISTORS 
R ASSORTMENT 

w 4r.1.11n ep 

15125 4.r+"o.....1wi'.5«Ip11$9690 

RS225 `m:á';î `1...1iéóa1ái}0f9.90 
Va WATT RESISTORS ASSORTMENTS 

xu.M 0...m41w .401 

11%N 60 

,3N 
N 

C6 44 

118* 19 
7N5(0 I85 
16055 1 

7780601 1 25 
1 25 

7711000 1 Y5 
741200 1 

79e1sCU 17' 
MIKU I2 
182CU 1 2 MZ 
810642 

106C7 
7811201 

15AC2 
19ACI 

BLN6C2 
13670050.1 11 
UA19aCU 1 

MANGO I 1 

I4]909(U 1 ) 
06151 XII I 

1141015CU I 7 

U6791KU 1 

U61974(U I 

124 

10 

541 of 5 44142 74 73 ston441 ST. .11.74 

s.re sae 

SILICON TRANSISTORS 
I 1128 

20 1.79 
20 1.79 
71 133 
72 7.01 

71 1.93 

71 10 
24 2.20 

00210 27 7.48 
245457 51 4.68 

92P1.1014 30 3.30 

9211110 35 303 
35 3.D51 

37PUSIA 39 3.30 

172 56 4 40 
53 4.50 

16.4:3439 56 400 
344 56 4.80 
370 70 6.00 

71 85 7.50 

150520 67 5.70 

150703 
M.6712 56 4.50 

M11727 53 4.50 
.01103 44 7.30 
16117103 54 4.95 

33:03 21 1.93 
73 2.07 

24 120 

71 1.93 
71 1.03 
71 113 
21 1.03 
71 1.93 
11 1.93 
77 744 
98 830 

1 02 870 
1 17 10.73 
I 54 13.20 
I 54 13.20 

1.54 13.70 

6 90 

.98 8.40 
1 07 8_70 

SI 6.90 
6. 

94 

63 
565 

11.536186 
61,53641 

41.5918 
4/5930 
/455413 

TAM 
13.125. 

15127 
75132 

17.517110.617G1 VISA COD 
. 01101175. 

A CHIP SET 

014 UCH BONA. 8212 8114 and 8223. 

44 
545011 

6 

N 
61 
61 

545 61 
454 61 

5491 81 
549 80 

MN 1 30 

02.50 
16.25 
1625 
17.50 
18.25 
17.50 
17.50 
2000 
20.00 
TWA 
22.50 
42.50 
77.50 
25.00 
25.00 
27 50 

4000 

40.00 
4000 
50.00 
61.50 
17.50 
47.50 

40.00 
37.60 
61.50 
45.00 
1750 
10.00 
20.00 
18.75 
1710 
3000 
20.00 
17.50 
17.50 
17.50 
17.50 
17.50 
17.50 
17.50 
22.50 
70.00 
72.50 
97.50 

110.00 
110.00 
110.00 
110.00 
5710 
57.50 
70.00 
7150 
57.511 

146.25 
146.2 
15730 

157.50 
157.50 
18000 
180.00 
150.00 

391.50 
247.50 
215.00 

247.0 
1102.25 
360.00 
337.50 
360.00 
360.03 
450.00 
567.50 

427.50 
427.60 
450.00 
360.00 
337.50 
562.50 
405.00 
157.50 
180.00 
180.00 
1.00 
157.30 
150.00 
180.00 
157.50 
157 50 
157.30 
157.50 
157.50 
157.50 
157.50 

202.50 
630.00 
652.50 
577.50 
500.00 
99000 
990 00 
990.00 
517 50 

517 50 

630 0, 
652 50 

517.5/ 

RADIAL ADS 6X 11105 

511106 I 10 lp I 19 

47 300 .i2 1.03 8.53 11 1.10 .11.67; 

,.50V. .lx 1.03 BsJ .1) 1.10 
'MT 22/ 50V 12 

1.03 
8.53 . I 110 11.6 

i 'SOV 12 .03 8.53 .Ix I10 11.61 

35v 12 103 8.53 .17 1.10 1161 

a; 
SOV 13 1.09 O.N .20 1.69 1101 

5.16V 11 .03 8.53 1) 1.10 11.61 
1:xSV... 12 1.03 8.53 .11 130 11.61 
10/35V 13 1,09 9.85 10 1.69 14.01 

10/507 15 1.25 1012 n 101 15.81 
721160... 13 1.09 9.06 10 1.60 11.01 

Z115V 13 1.09 0.06 .21 171 14.19 

n'OSV l 1.15 11.33 .23 101 15.81 

22,50V 164 13.65 .16 2.21 18.60 

JJ't6V 1.16 9.60 00 1.69 14.01 

33 25V 13 1.14 9.48 ,23 1.91 15.81 

33 15v 19 1.61 13.N .n 214 16.60 
3JS0v 21 1.12 14.31 .30 2.57 21.35 

13 1.11 9.72 .20 1.69 14.01 
15 1.25 10.12 .23 101 15.87 

475v I5 115 042 .26 1.24 18.60 

6.' 
35v 21 I.)J 11.54 .II 3.65 22.05 

SOV .27 161 15.18 .31 1.90 24.12 
100; IOV.. 15 1.25 10.12 .23 101 15.87 
100167 19 1,61 13.10 .26 2.21 18.60 

1001255 0 1.61 13.40 .I 165 72.05 
I00/350 n 184 15.28 .41 3.48 28.95 
IOO,503 33 281 23.40 13 3.61 3004 

110,10V 21 I.]4 14.18 .28 2.31 19.50 

020/16V 22 1.84 15.18 31 1.65 22.05 

3201250 1.14 14.48 12 3.51 79.15 

n0/357 
0,21 

3.09 75.10 .9 :.9.14 37.,14 

TN/SO5 N 3.92 3259 58 11.10 

330/65 71 .774 14.18 .11 7.31 19.50 

330105 72 1.84 15.28 .31 1.65 22.05 

)JO:IbV.... n 275 22.85 .12 3.51 29.49 
330,uV 31 2.60 21.64 .45 4.06 33.78 
330,35V 40 3.92 37.59 .37 1.17 06.48 

30I68V ]s e11 5139 33 619 51.r.i 
Iro16V .. 2, 116 Z) .,1 265 nos 

6]01100.... 
.32 268 91.32 .42 3.51 n.16 

10/167 34 292 21.33 .11 4.02 33.41 
410/257 .36 3.09 25.70 35 4.n 3918 
470/35V 51 4.80 C13 67 5.25 41.71 

4ro/507. 83 1.09 59.0 3 .85 ].50 6213 
1000/60 34 2.81 7266 1) 40x 33.31 
10031105 l] 3.10 n.N .52 1.42 36.18 

1000/16V 0 1.15 31.13 .51 .96 10.13 

1000725V )5 6.41 53.3 .80 637 5609 
IOOOIJSV. 80 6.85 5).02 04 ZN 66.18. 

2200/67 . 18 .06 33.94 .51 4.85 N.12 
2200/10V 62 5.30 54.13 .14 6.22 52.64 

22W,Iw_ 80 6.85 57.01 88 zW 6228 
Ta910/257 1.04 8.N 1418 1.11 015 18.68 
3300167 61 5.10 ]19 .18 6.61 55.06 
3300/107 80 6.83 Se.3 01 1.N 61.03 
3313,167.. 1.05 8.41 ]4A8 1.11 045 76.68 
41ü0000iév7 

183 IÌ. 10S55.Ó] 
1.9684 18ÀÌ 

109.30 
1 4 

4700/ID5 46 9.13 ro15 I.n 1043 66.37 
1/16V 116 13.45 103.75 I.N 12.776 106.377 

70.25 1.11 10.36 85.n 
95.37 1.85 11.63 105.15 

1.N 16.19 131.04 
104.54 N.57 

I.N 16.19 131.85 

6800710V... 1.38 11.81 

PANASONIC POLYESTER CAPACITORS 

PANASONIC TRIMMER POTENTIOMETERS 
5 / 14' 11..1 SWIM SQ'MIMI 059151 

.r 5222 51.14 
K4711 00411 

[usi 110451 
:4814 14072: 

14815 140815 

1 04 

7 77 

200 

10011 

5000 
32 
37 

1 40 

]b 
PLESSEY NI1511500 METALLIZED POLYESTER 

CAPACITORS 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 
VOLUME DISCOUN1 

VOLUME 
oems ewerl w. 10069 

CHARGES nu.-- ,"-"° DISCOUNT 
may Pe combined To diScoun1 

7/54 14.41015161,0 VISA 

DIGI-KEY 
SILICON DIOUES 

CORPORATION 
Quality Electronic Components 

P.O. Box 677 Thief Rhrer NHL MN S6701 (21111 6014674 

144002 03 7.00 
10003 CIO 7.50 

114007 1.00 9 00 
60 

SLIDE SWITCHES 

1;75 NIA 113:0, 
DP01 23 '1 00710 19,10 

W1 

004/ 
0056 

000 

217 

.211277 

772rtii 
7.221 

.047 

M1iN 

le 

14 

12 
14 

12 

I 17 

1 17 

1 17 

1.17 

127 
1,17 

1.24 

1-72 

77 

ñá1 

22.77 

335 
5.50 

01 

7504 

7504 

01 

714 

45 

78 

PANASONIC METALLIZED POLYESTER 

CAPACITORS 
750 VD, plus mown 10', 101.7781. I 

04 0.63 

17101 01 

27177 .71'31 

I 18 IN IM 

N 13 61 

19 1. 1166 17 

iv 7 64 12 66 

27 2 20 8 

37 3 le 26 43 336 

1 613 30 15 215 65 

68 S 82 48.50 436 SO 

IN 

PANASONIC RESIN DIPPED TANTALUM 

CAPACITORS 
mop ma. 174 el 

me. 4041 10 130 1 

43.131 G 1 
35 36 

331135 0 15 35 36 

177:723 7 77 71 

3.047 0 47 35 30 

.171 
14 

7 67 

3 17 
3.59 
4.31 

108. 1400 

57 11 

PANASONI.0 DISC CAPACITOR, 

Imo 7. 
334 

01101 r- 
7701. 

.31 33(74 

16.471 470774 

MC. WM 

r1177 ::510 
.77 OMIT. 
04137 027.171 444 .7,40 
.07 0.1041 
01103 mu. 
TM 077. 
01333 
01473 047. 

17/ 70 

177 77 

07 70 

180.20 

FOilE 

777.70 
67170 

4.7 

SCOV 

SON 
SCOV 

5007 
5006 
SON 

SOH 

500 7 

507 
SOY 

SOY 

57 

61 

74 4 

77 5. 
S 46 

6 46 

6/4 
NCO 

30 00 

66 50 

1110 Srl 
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! CARBON FILM 1/4W -57. 'QSisto/'s 
aas ans aas I¡ 

ala45 ae45 a649 01!45 ae OHMS 

I 2.7 
3.0 

I 3.3 

] .6 
1 3.9 

11 

12 
13 

15 

16 

47 

ss 
62 
68 

200 
220 
240 
270 
300 

820 
910 

1000 
1100 
1200 

3600 
3900 
4300 
4700 
5100 

150 
16K 

18K 
20K 
22K 

621( 
68K 
75K 
82K 
9123 

270K 
30015 
330K I 
36a1 
390x I 

4.3 
4.7 
5.1 
5.6 

I 6.2 

18 
20 
22 
24 
27 

75 
82 
91 

100 
110 

330 

130 
470 

1300 
1500 
1600 
1800 
2000 

5600 
6200 
6800 
7500 
8200 

240 
27K 
30K 
331( 
360 

100X 
110K 
120K 

130K 
150K 

43011 
470K 
510K ; 

560K 

620K i 
I 8 

7.5 

1 
8.2 

9.1 

30 
33 

43 

120 
130 
150 
160 
180 

510 
560 
620 
680 
750 

2200 
2400 
2700 
3000 
3300 

9100 
30K 
11K 
12K 
lA1 

39K 
43K 
47K 
51K 
56K 

16011 
18aí 
200K 
220K 
240K 

680K 
i 7500 

820K 

i 910K 

1.01 

i HIGH QUALITY-LOW OEM PRICE 

i 5 for .25 for .401 10011 60 -1000 - i i one one 
i 100 per value 

at $14 
value value i 

- BOARD $2.95 i CMOS 
CONTAINS: 

i 4553 3 digit decade counter 
4511 4615 latch 7 neg. decoder 

i driver for LED display 
4060 oscillator v/14 stage binary 

D 
counter. 

coil OMos gate 
,vitchee. resistor,. capacitors. 

1 v -, i .. digit LED display 

RCA to220 811,600y1- i 
TRIAC ea. 99c ten -$9.50 $89 /ci 

Ge or Si SIGNAL DIODES ! 
High quel1ty, marked I 

outer grade signal 
diodes. Leads trimmed 1 for PCB mounting.... 

40 for $2 

i SBISTABLEBELA OPTO ISOLATOR 

1 + rt zp ",tt m. `:',aces FCD620 SPIN DIP 
í0e4 lily 11.182.9) :per. WILL DRIVE 8 TTL GATE 

High SPIN 1500 N,) WITH TEN MA LEO CURRENT 

INene,i`a9,y 
9/4,379,124^ "$2.95 ea 690ea ten $6 

. ._., - .,,:n "" 
P.UT, 

PROGRAMMABLE i 
UNIJUNCTIOp 

- :- Prime 2N6026-e0 
I 
l 

50°ea., ten $4- oo-530 i : a.:.. a 
VOICE ACTUA ED SWITCH 95 ea DIP BRIDGE s 1 `u,u lilt SOY s Otea 1 -' 1mn s-l5 Varo VM16 

i aYm,ei®. ¡ten S4- Lpo-f30 
w m., °n AMER. ; removed from heart 

i VIBRASONIC 

D#111111 

1 
DIODE ARRAY 

1 

PM 
1N914s° 

'Peel li 
ill 

1051.50 I 
I 11250/c i t'IwIRE> 

CELLS I 

! 

a., 

I 
(1 

dual delay 51295 i le -52.25 

MV5054 Monsanto .2. red 
diffused LED with panel 

mounting Odor. PRIME 

PARTS.... Not cosmetic 

rejects 251 ea 
6 for E1. 
ZERO CROSSING SWITCH i 

oars 
6Ocea 77- ten 

CD4553 3 DIGIT WA,. 

SUPER 
SAVER 

I OIGIUAI 1(s 

D lobs 017 AlIER 
°PaaaP :,. 

117. 

°"°" ° DIP TRIMMER ! t a 
I:° iii aeio 

i: 
°Dom 

I6114 400. AM 

70 121163. 741 OP-AXE 

1: 

4111114 12 TURN 14"0 /e'1'Á 
5K or20DR only I 

mfg. DALE 

S.50 FOR S4 ! 

%WATT RESISTO; RS 
10 ea.- 380, IAk, 3.88, 6.68, ilk 

tligi 
-n. 438,608, MOk -Swaist tal. 

:Ng, arrow .t,r,ea 

Ir" 
80 in $q 1 

POTTER °I 
'I1e111, . 4 

T1to9 :51, 392:: 
mama PAM 6:CTSI 3.95 

!6000 27 V DIAC 
rs.ev 

.15 1: ; R5r5e' .30 

I:a.5,4 

Numeric Display 
2922.310 TO-93 
17,22.3111 TO 206 

TYPE K1 REIM 
4P17r 3AIMP 

24VDC 650 ohms 
or 

120VAL 10.5MA 

; 
mlelar,3qiaixed. 

$ 
.7rJ 

%" Single Digit 
GaAiP LED 

Iw 
: 

i 

e 
:9., .í5P as 

lea s 
, 

r PE :tai 'T >1u, 

rn I :I ' :o'' :o 65reacDl- DOrfor $5.95 ! 
_ I 

I 
5 434 oo, VARO SERE CONDl1CTOR I 

EPDXY I COMP... 1s MP 69 16 [ 
.lb u. Ia 1r 02.50 1011405 (ír1 i i 

P ¡PO BOX 41778 SEND FOR FREE FLYER TODAY I.1 

LU C 45 mfn, mum order. add 41 handling charge to order( -I Sacramento l.s, then 110. Me P80 Post or PPS on 8:.0911 Pra.n ljj over $10... SAC MC and VISA accepted, 115 *Wake 
r California and shipping Is Wed.. open accounts accepted no. 

O ! 55841 55AXE DAY SHIPMENT- telephone d 
Kira 

telephone 334 2161 

ES1 
4811 Myrtle Avenue. tetra -net, CA 95641 

Q 
cc 

110 
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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, Detection, Elec- 
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun- 
dreds More -All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog $1. Information Unlimited, Dept. R8 Box 
716 Amherst, N.H. 03031. 

10 HOUR TAPE RECORDER 
Top quality AC -DC cassette recorder, 
modified to provide 5 continuous 
hours of recording and playback of 
true fidelity, distortion -free sound on 
each side of cassette for a total of ea.,, 
10 hours. Unit has many special built - 
in features. TN 0 -C180 cassette 
supplied. 5155.00' 

PHONE RECORDING ADAPTER 
Record incoming and outgoing calls 
automatically with this all solid state n 
unit connected to your telephone jack , and tape recorder. Starts recording Nr 
when phone is lifted. Stops when you FCC 

hang up, making a permanent record. Approved \`è 
Easily installed. No monthly charges. $24.50' 

VOX VOICE ACTIVATED 
CONTROL SWITCH 

Solid state. Self contained. Excellent 
sounds le sensitivity. rec Voices 

Uses 
other 

sounds activate recorder. Uses re- 
corder mike or remote mike. 21/4 x 13/4 
x 3/4" $24.95 
Phone call Adapter $24.50', VOX $24.95'. ( plus $1.00 
ea. postage & handling), 10 hr. Recorder $155.00 ( plus 
$4.00 postage g handling). California residents add tax. 
Mail Order, VISA, M /C, cod's okay, quantity discounts 
available. Money back guarantee. Free data. 

AMC SALES, Dept. 19 9335 Lubec St., Box 928 
Downey, CA 90241, Phone (213) 869 -8519 

Burglar-Fire Protection 
TIRE 

Protect Your Life, Home, Business, Auto, etc. 

Our catalog shows how. Install your own 
61P00(Á alarm systems and devices and save SEES. We 

offer FREE write -in engineering service. 

FREE CATALOG IOte "''lie`s " "e""' " " -li,r Alarm Systems ehe Devices 

Burdex Security Co. Box 82802 -RE Lincoln, Ne. 68501 

I I 

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 
guaranteed 100% good. 
Prime tested 4100A 4K RAMs $5.50 ea., 
32/$160.00, 300 pieces or more $4.50 
ea. 
2. Static RAMs MK4104 4KX 1 (350 nS) 
Ltd. Qty. $4.00 ea. 
3. rower SCR's (GEC50A) 100 volt (a 110 
amps $6.95 ea. 
4. Squirrel Cage Fans (Howard) $7.00 ea. 
5. Power Diode I N 12OZA, 200 volt @ 12 
amp 4 for $1.00 
6. LM 323 5 Volk 3 amps, voltage regu- 
lator 4.95 each or 10/45.00. 
7. Super Saver, Micro f D41 1, Ceramic 4k 
x 1 dynamic RAMs 8 for $ 1 0.00. 

DELTRONIKS 
PO BOX 29363 ,iD28 

ATLANTA, GA 30359 
CIRCLE 64 ON FREE INFORMATION CARD 

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 CD 
Assembled $49.95 
Simplikit $29.95 

Postpaid USA. 
Master Charge & BankAmericard accepted. i i Star Corporation 

Phone (303) 243 -5200 
P.O. Box 1727 

Grand Junction, Colorado 81501 
CIRCLE 13 ON FREE INFORMATION CARD 

POTTER BRUMFIELD 
4 PDT RELAYS 

14 pin style 
3amp contacts a , 

24 veil d.c or r ¿ 

120 voila c 

cod pi'l'l, 
$1.25 each 
specify cod voltage 
LARGE QUANTITIES AVAILABLE 

ELECTRONIC SIREN 
MODULE 57.50 Each 

12- 15 vac 400 . 750 ma 
warble sound ® 1100b / 
sweeping 1000. 2300 cyc 
will crave 1w0 Ohm spks 
2.1/2 Old 1 -1/4" high 

eí1 ir - 

HEAT SINK DRILLED FOR 
TWO TO -3 TRANSISTORS 

Appr "K. 
4,x4 "xl" 

SPECIAL PRICE $1.50 each 

LINEAR SLIDE POTS 4 114 inch long fdq 1 3/8 inn slide 
10K at 20K 

50e each SPECIFY VALUE 

10 MEG POTS 
Standard '/.watt Size 
v a" Long Shalt Bly,l 

'a" Dia. 
25 For S5.004For 5100 = 

1 OHM 175 WATT 
WIREWOUND RESISTOR 

S1.75 each 

50K AUDIO SLIDE POTS 
Knobs for 

754 Each Pots 20s *see 
81/4 "long. 1-1r8" die. 

HOUSE MARKED 
DARLINGTON 
TRANSISTOR 
76 Amps 60 Volts 

3 -1/2 inch !Ong 2.3/4 inch Mlle 

COMPUTER GRADE 
CAPACITORS 

API Brand 1,... 

63.000 mm 15vdc 
3 ".6 52.00 
6.000 mid 75 vac 
3 ".4124" 52.00 
3.000 mid 150 vac 
2.1/2' 14-1/2' -52 00 

1.700 n110 150 Mr 

AIM 

i 

Tea 
150 Wails 
Similar to: MJ4030 PNP 51.50 

Specify 
NPN each 

Specify NPN or PNP - - - - - -- 
SPECIFY 5 AMPS 65 WATTS o' 
Or N SIMIUOR TO.. 

PNP TIP 12111PM 

750 each T1pit6P "P 
voila 

2.1/2'.44-1/4'- 52.00 
100,000 min 6 vdc 
2.1/2 ",4.3/4' S2.00 

ROTRON 3 BLADE 
COOLING FANS 

used bul fully Ie510d 

,,,I n5 vac to walls 

15 /8Inca . 4 5,81r00 
als /2mch 

- 
- 

WOO each 

t 15 for 51.00- 
1201 12NED TANTALUM 

6 VOWS CAPACITORS 

ALL ELECTROAICS 
SEND FOR OUR 

905 S. Vermont Ave. 
Los Angeles. CA 90006 

(213) 380 -8000 

Store & Warehouse Haws 
9 AM - 5 PM 

Monday thru Friday 

CORP. 
FREE FLIER 

Quantities Limited 
Min. Order $10.00 
Add 51.50 Shipping USA 
Calif Res. Add 6% 
Same Day Shipping with 
COY Check or M/0 
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Low Cost... High Performance 

DIGITAL MULTIMETER 

on,1./t.X.) 

440,;. 
hnF,IIti 

$99.95WIRED 
Low cost, high performance, that's the DM -700. Unlike some of the 
hobby grade DMMs available, the DM -700 offers professional quality 
performance and appearance at a hobbyist price. It features 26 

different ranges and 5 functions, all arranged in a convenient, easy to 

use format. Measurements are displayed on a large 31/2 digit, '/í inch 
high LED display, with automatic decimal placement, automatic 
polarity, and overrange indication. You can depend upon the 
DM -700 state -of- the -art components such as a prec sion 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 µv to 1000 volts, current from 
0.1 µa to 2.0 amps and resistance from 0.1 ohms to 20 megohms. 
Overload protection is inherent in the design of 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 

options, 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 if you're not satisifed 

in every way, return it in original form for a prompt refund. 

Specifications 
DC and AC volts: 
DC and AC current: 
Resistance: 
Input protection: 

Input impedance: 
Display 
Accuraca: 
Power 
Size 
Weight 

100 0V to 1000 Volts. 5 ranges 
0.1 µA to 2.0 Amps, 5 ranges 
0.1 S2 to 20 megohms, 6 ranges 
1250 volts AC /DC all ranges fuse protected 
for overcurrent 
10 megohms, DC /AC volts 
31/2 digits, 0.5 inch LED 
0.1 % basic OC volts 
4 'C' cells, optional nicad pack, or AC adapter 
6'"W x 3 "H x 6 "D 
2 lbs with batteries 

Prices 
DM -700 wired + tested $99.95 
DM -700 kit form 79.95 
AC adapter 'charger 4.95 
Nicad battery pack 16.95 
Probe kit - 3.95 

TERMS: Satisfaction guaranteed or 
money refunded COD, add $1.50. Min- 
imum order 5'6.00. Orders under 
$10.00, add $.75. Add 5% tor postage 
insurance, handling. Overseas, add 
15 %. NY residents, add 7% tax. 

600 mHz COUNTER 

19.95WIRED 
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 CT -70 is provided by four 'AA' size batteries 
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 
located on the front panel for ease of operation, and a single input 
jack eliminates the need to change cables as different ranges are 

selected. Accurate readings are insured by the use of a large 0.4 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 

field, 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: 
Input protection: 
Input impedance: 

Power: 
Gate: 
Decimal point: 
Size: 
Weight: 

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 ppmi °C TCXO crystal 
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 'AA' cells, 12 V AC /DC 
0.1 sec and 1.0 sec LED gate light 
Automatic, all ranges 
5 "W x 11/2"H x 51/2"D 
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 

ramU s ics 
BOX 4072, ROCHESTER, N.Y. 14610 

PHONE ORDERS CALL 
(716) 271 -6487 
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SN7100N 

597401N 
SN7402N 
SN7403N 
SN7104N 
5N7405N 

SN7406N 

SN7407N 
SN7408N 

SN7409N 
SN7410N 

5274112 
5274122 
SN7113N 
SN7114N 
S211162 
SN7417N 
5N7120N 
SN7421N 

5274294 
514742361 

SN7125N 
511742132 

SN7427N 

SN7429N 
SN7430N 

SN74324 
55743714 

SN74382 
SN7439N 
SN744a 
SN741N 
52744211 

SN74434 
SN7444N 

SN7445N 
SN7416N 

SN74/7N 
SN7448N 
SN7450N 

SN7451N 

SN7453N 
SN745/N 

SN7459A 
SN7460N 

16 

18 

18 

18 

18 

.20 
29 

29 
20 

.20 

.18 

.25 

.25 

ro 
25 

25 

20 
29 
39 
25 

29 

29 

25 

39 

20 

25 

25 

is 
20 
9 
19 

75 

75 

75 
89 

59 
79 

20 
20 
20 

.20 

25 
20 

7400 TTL 
SN1470N .29 .9I7Y 
527172N ,29 
59717374 35 SN741602 B9 

0274704 .35 S2711612 89 
514747514 49 S2741622 1 95 
SN7476N .35 5147418314 89 
51474792 5.00 0274164N 89 

SN7480N .SD 5N74165N 89 
SN7482N .99 52741664 1 25 

SN74832 .59 511741678 1 95 
5117/8511 79 52741702 1 59 
591748614 .35 SN74172N 8 00 

527/8961 1.75 527417314 1 25 
SN74902 45 S2711745 89 
914719111 .59 5147117514 79 
5974929 .43 SN71176N 79 
511749314 .43 5N74177N 79 
SN749/2 .65 52741792 1 95 
511749514 65 S2711802 79 
5274962 .65 S2741812 1 95 
514749711 100 5N71182N 79 

SN74100N .89 511741849 1 95 
S2741072 65 514741858 1 95 
SN74109N .59 51471186N 9 95 
5274118N 1.95 S2741882 3 95 
5N74121N .35 SN74190N 1 25 
52741222 .39 S2741912 1 25 
55711238 49 5N7A192N 79 

59741258 .49 55741935 79 

SN74126N .19 SN74194N 89 
5574132N .75 SN74195N 69 
SN74136N .75 SN74196N 89 
92741418 .79 S2741972 89 
SN74142N 2.95 S2741982 1 19 
574741432 295 S2741992 1 49 
SN74144N 2.95 52745200 1 95 

S2741152 .79 SN74251N 99 
5N741479 1.95 SN7427914 79 

52741482 1.29 51474283N 2 25 
51474150N .89 SN74284N 3 95 

594741512 .59 0N742852 3 95 
5271152N .59 SN74365N 69 
62741538 .59 597438614 69 
SN74154N .99 SN74367N 69 

54741552 .79 SN74368N 69 
511741562 .79 SN74390N 1 95 
5N74157N .65 02743935 195 

1:3 i n c o r p o r a t e d 
Cromemco 

Z80 -4M Hz Single Card Computer 
power o/ ihe /10 and the Ilembirly th. S /00 bes to .8 888.8.8.6 cam 

76,11081 

mmition The S pkCxe Co 
tot SOO 

i., YaMOr 
a.l -omvol BASIC 8.8.11811 in two RUM 1 IMOIe 

SCCW IAarembbdl $450.00 
hemmer: 4M6I1 2.0 

00008a IfFR 

0.1 
RAM valxw 

located n«. m.as 

808.8,8801688., 
Lami. 61232 2016.6 tame. loop 

DISCRETE LEDS 4111-- 
.200' rile. 

X05569 red 5/$1 
905560 green 4/91 
5C556Y yellow 4/$1 
X05580 clear 4/51 

.200° Ole. 

0CC22G preen 451 
XC223 yellow 4/$1 

.170' die. 
MV1OB red 4/$1 

.005' dl6. 
M050 red 6/$1 

INFRA -RED LED 
1/450/4,Á/16' flat 

5/51 

xC209R red 
IW. 

50209G green 
XC209Y yellow 

.185' dla. 
XC528R red 
005266 green 
00526V yellow 
505260 Clear 

180. Ole. 
XC111R red 
XC111G green 
XC111Y yellow 
XC111C clear 

5/51 
4151 

4/51 

4/51 
4/51 
4/$1 

5/$1 
4/51 
4/51 
4/51 

C04000 .23 
CD4001 .23 

CD4002 23 
C04006 t.19 
Cg4007 25 
CD4009 49 
004010 49 
C04011 23 
CD4012 25 
C04013 39 
CD4014 1.39 
C04015 1.19 

004016 .49 
CD4017 1.19 
C04018 99 

004019 .19 
C04020 1.19 
C04021 1 39 
C04022 1.19 
CD4023 .23 
CD4024 79 
C04025 23 

C04026 2 25 

C04027 69 

C/MOS 
CD4028 

C04029 

CD4030 
C04035 

CD4D40 
C04011 
004042 
CD4043 
004044 
CD4046 

C04047 
CD4048 

C)4949 
C04050 
C24051 

C04053 
C54056 
CD4059 

004060 
004066 
C01068 

C04069 

89 
1 19 

49 

09 
1 19 

1.25 
99 

89 

89 
1.79 

2.50 
1.35 

49 

49 

1.19 
119 
295 
995 
1 49 

79 

39 
45 

CD4070 

CD4071 
054072 
CD4076 
C04081 

C04082 
004093 
054098 
MC14409 

MC14410 
MC14411 
MC14<19 

MC14433 
MC14506 
MC14507 
MC14562 
MC11583 
0045013 

C04510 
C04511 
C04515 
C01518 
C04520 
054566 

55 

23 
.49 

1.39 
23 

23 

99 

2.49 
14.95 
14.95 
14,95 

4 95 
19.95 

75 
99 

14 50 
350 
195 
1 39 
1.29 
2.95 
1.29 
1.29 
2.25 

74000 
74002 
74094 
74008 
74010 
74014 
74020 
74030 
74042 
74C48 
74073 
74074 

39 

.39 
49 

39 
1.95 

39 

.39 
1.95 
2.49 

.89 
89 

74C00 
74085 2.49 
74090 195 

74653 1.95 
74095 1.95 
710107 1.25 
740151 2.90 
740154 3.00 
74C157 2.15 
740160 249 
740161 249 

740163 
740164 
740173 
740192 
74C193 
740195 
740922 

740923 
740925 
740926 

80095 
80097 

2.49 
2.49 
2.80 
2.49 
2.49 
2.49 
7.95 
6.25 

8. 

886111... 6501 Mn MICO 
Po 841Vm 1 4A 

6111V.1 /Orr. 
-18V sl 

TIMEX T1001 
LIQUID CRYSTAL DISPLAY 

CLASS II 
FIELD EFFECT 

Zs PM 

Il / ;1 1 
DIGIT - 5" CHARACTERS 
THREE ENUNCIATORS 
2.00" X 1.20" PACKAGE 
INCLUDES CONNECTOR 

T1001.Trensmissive $7.95 
T1001ARelective 8.25 

DISPLAY LEDS 
TYPE POLARITY HT PRICE TYPE POLARTY M PRICE 
MAN 1 Common Anode-red 270 2.95 MAN 6730 Common Anode -red * 1 .560 99 
MAN 2 5 x 7 Dol Ma1115 -cod 200 4.95 MAN 6740 Common Calhode.red -D.O. .560 99 
MAN 3 Common Cathode -red .125 25 MAN 6750 Common Cathode -red z 1 .560 99 
MAN 4 Common Cathode -red .187 1.95 MAN 8780 Common Anode -red .560 .99 
MAN 7G Common Anode -green .300 1.25 MAN 6780 Common Cathode -red .560 .99 
MAN 7Y Common Mode -yellow 300 .99 5/701 Common Anode -red n 1 .300 99 
MAN 72 Common Anode-red .300 .99 01704 Common Calhode-rod .700 .99 
MAN 74 Common Cathode -red .300 1.25 01107 Common Anode -red .300 .99 
MAN 82 Common Anode -yellow .300 49 1/L728 Common Camodered .500 1.49 
MAN 84 Common Cathode- yellow .300 .99 01741 Common Mode -red .600 1.25 
MAN 3620 Common Anode-orange .300 49 01746 Common Anodered - 1 .630 1,49 
MAN 3630 Common Anode-orange - 1 .300 .99 0L747 Common Mode -red .600 1.49 
MAN 3640 Common Cathoderorange .300 .99 0L749 Common Cathode -red - 1 ,830 1.49 
MAN 4610 Common Anode -orange .300 .99 DL750 Common Cathode -red .600 149 
MAN 4040 Common Cathode.orange .400 .99 21338 Common Cathode-red .110 35 
MAN 4710 Common Anode-red .400 .99 F8570 Common Cathode .250 69 
MAN 4730 Common Anode-red o 1 .400 99 FND358 Common Cathode - 1 .357 99 
MAN 4740 Common Cathode -red .400 99 FND359 Common Cathode .357 75 
MAN 4810 Common Anode -yellow .400 99 FN0503 Common CamodelFND500) .500 .99 
MAN 4840 Common Cathode- yellow 400 99 FND507 Common Anode (FND510) .500 99 
MAN 6610 Common Anode -orange -0.0. .560 .99 5082 -7730 Common Anode -red .300 99 
MAN 6630 Common Anode -orange - 1 .560 99 HDSP -3400 Common Mode -red .800 1 50 
MAN 6640 Common Cathode- orange.0 D..560 .99 HDSP -3403 Common Camnde red .800 1.50 
MAN 8650 Common Cathode -orange x 1 560 99 5082.7300 4 x 7 sol Oigil -RHDP .600 19.95 
MAN 6660 Common Anode -orange .560 99 5082 -7302 4 x 7 Sgt. Dp,1-LHOP .600 19.95 
MAN 6680 Common Cathode- orange .560 99 50827304 Ovenarpe character ( 1-1) .600 15.00 
MAN 6710 Common Anode- red-D. O .560 99 5082 -7340 4 x 7 Sgt. 0101- Hexadeonal .600 22.50 

78MG 1.75 
LM106N .99 
LM300H N 
1613010421 .35 
1230211 75 
LM3045 120 
LM305H .80 
LM307CN/H .35 
LM308C5/H 1.00 
LM309H 1.10 
1M3091( 1.25 
1231002 1.15 
LM311Np1 .90 
LM31211 1.95 

LM317K 6.50 
0.4318CNM 1.50 
1163192 110 
LM320K-5 135 
114132011-5.2 1.35 
LM320K-12 1.35 
LM3201(-15 135 
LM3205-18 1.35 
LM320K-24 1,35 
LM3201-5 1.25 
LM320T-5.2 1.25 
LM32199 125 
LM3207-12 1.25 
L2320T-15 1.25 
1M3207-18 1.25 
LM3207-21 1.25 
LM323K-5 5.95 
LM3212 1 49 
LM339N .99 
LM340K-5 1.35 
LM340K-6 1.35 
LM340K-8 1.35 
LM34014-12 1.35 
LM340K-15 1.35 

LINEAR 
LM3101(-18 165 
LA1340(-24 1.35 

LM340T-5 1.25 
LM3407-6 1.25 
LM3407-8 1.25 
06340T-12 1.25 
LM3401-15 1.25 
L2340T-18 1.25 
LM3407-24 1.25 
LM358N 1.00 
LM370N 1.95 
LM373N 3.25 

L9137714 4.00 
L1443802 125 

LM360CN .99 
123812 1.79 
123822 1.79 
NE50111 8.00 
NE510A 6.00 
NE529A 4.95 
NE531HN 195 
NE5361 6.00 
NE5401 6.00 
NE544N 4.95 
NE550N 1.30 
NE555V 39 
14655661 .99 
NE5808 500 
2E56113 5.00 
2E5628 520 
NE5652RI 1.25 
14E566494 1.75 
11E5670/H .99 
NE57084 4.95 
LM703CNAI .69 

1117092M 29 

11671011 .79 
LM711N .39 

LM723N/N 55 
1973314 1.03 
127392 1.19 
LM741CNM 35 
LM741-14N 39 
LM7171811 79 
LM748N/N 39 
LM1310N 1 95 

LM1458CNM 59 
2014885 125 
MC1489N 1.95 

LM1496N 95 
LMI556V 175 
MC1741SCP 3.a 
LM2111N 1.95 

LM2901N 2.95 
1M3053N 1.50 
1230652 1.49 
LM3900N(3401) 59 

LM3905N 1.49 
LM3909N 1.25 
MC5558V 
803813 

LM75450N 
75451CN 
75152CN 
7545302 
75451CN 
75491014 

75492C2 
754935 
75494014 
809136 
804151 
RC1194 
R04195 

59 
4.95 

49 
39 

.39 
39 
39 
79 

89 
89 
89 

1.25 

3.95 
495 
449 

RCA LINEAR 
CA30131 2.15 
CA20231 2.56 
CA30357 2.48 
CA30391 1.35 
0630462 1.30 
0430599 3.25 
CA306014 3.25 
CA39801 .85 
CA3061M 2.00 

CA30825 
CA3083N 
CA3086N 

CA3089N 
CA31301 
CA3140T 

CA31607 
CA34012 
0636002 

2.00 
1.60 
.85 

3.75 
1.39 
1.25 

1 25 

59 

3.50 

CALCULATOR 
CHIPS /DRIVERS 

MM5725 32.95 
MM5730 2 95 

088864 200 
DM8865 1.00 
020887 75 

DM8889 75 

9374 7 sr0 
C.O LEO driver 1 50 

CLOCK CHIPS MOTOROLA 
995309 E4.95 MC1d081] i4.95 
MM5711 195 MC1408L8 5.75 
34/45312 4.95 MC1139L 2.95 
MM5314 4.95 MC3022P 2.95 
MM5316 6.95 MC3061P 3.50 

MM53iB 9.95 1404016(71116) 7.50 
MM5369 2.04021P 3.95 

MM94 MM53B7I1998A 42 

9955 

6.95 
Cl 7001 6.95 MC4044P 4.50 

8 pin LP 

14 pn LP 

16 pin LP 
18 pm LP 
20 pin LP 

Id pin 5T 
16 pin ST 
18 pin 5T 
24 pin ST 

8 pm SG 

14 pn SG 

18 pn SG 

18 on SG 

8 pin WW 
10 pn WW 
14 pin WW 
16 pn WW 
18 pm WW 
20 on WW 

IC SOLOERTAIL - LOW PROFILE (TIN) SOCKETS 
1-21 25-49 50-100 1-2 
917 16 .15 Ill! 22pnLP 8.3 

20 .19 .18 24 pn LP .38 
22 21 30 28 pm LP 45 
.29 28 .27 36 pin LP .N 
34 32 30 SOLDERTAIL STANDARD (TIN) 40pnLP .63 

8.27 25 24 OM imp pin ST 9 .98 
30 27 25 36 P ST 1.N 
35 32 .30 40 PM ST 1.58 
49 45 42 SOIOERTAIL STANDARD (GOLD) 

8.30 .27 .21 24 pn S6 

8,1 .35 .32 .29 - - 28 pn SG 
.38 .35 .32 % pin SG 1.65 
52 ,47 43 40 on SG 1.75 

E 39 

45 
39 
43 . 

38 
41 

38 
42 

m 

31 

31 
.37 
11 

62 
.72 

WIRE WRAP SOCKETS 

(GOLD) LEVEL w 3 
22 pin V94í.95 
24 On WW 1.05 
28 pn WW 1.40 
36 pin WW 1.59 
40 pn WW 1.75 

25-49 50-100 

.36 35 

.37 36 

.11 43 

.59 .58 

.62 .81 

.N .81 

1.28 1.15 
1.15 I 

.57 

.90 
1.26 
115 

.88 .75 

.95 .85 
1.25 1.10 
t.45 1.30 
1.65 1.40 

83 
1 C 
1.40 
1.59 

241300 
746501 
741502 
746503 
741504 
74L505 
741508 
741509 
741210 
741511 
741513 
741514 
741515 
741520 
741521 

741522 
741526 
741527 
741528 
741530 
741532 
746537 
741540 
741542 

.29 
.29 
.29 
.35 
.35 
.29 
.35 
.29 

.59 
1.25 

25 

.35 
.35 
.35 
.5 

29 

35 
45 
35 

89 

74LSOOTTL 7415138 
7415139 

741547 .89 7415151 
741051 29 7415155 
741551 .29 74L5157 
741555 29 7415160 
741575 45 7415161 
741571 .45 7415162 
741575 .59 7413183 
741576 A5 7415164 
741578 49 7115175 

74L583 89 7415181 
741585 1.25 7413190 

741286 .45 7115191 
741590 .59 7415192 
741592 .75 7415193 
741593 75 7415194 
741595 .99 7415195 
741596 1.15 7413253 
7415107 45 7415257 
7465109 A5 7115258 
7415112 .45 7412260 
7415123 1.25 7415279 
7415125 89 7415367 
7415132 .99 7415358 
7IL5136 49 7415670 

es 
89 

89 

89 
1.15 
1 15 

1 25 

1.15 
1.25 

99 
249 
1.15 

1.15 
1.15 

1.15 

1.15 
1.15 

85 
1.75 

69 
.75 
75 

75 

2 49 

AV19100 
AVÓ9200 
AV9-9500 
AY-5-2376 
HD0165 
740922 
74C923 

ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder 88 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder 20 keys 

1CM CHIPS 
CMOS Precision Timer 
CMOS LED Stopwatch /linter 
Osd6ator Controller 
Seven Decade Counter 
Clock Generator 

514.95 
14,95 
4.95 

14.95 
7.95 
7.95 
6.25 

24.95 
19.95 
7.50 

19.95 
6.95 

MCM6571 
MCM6574 
MCM6575 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCII Shifted wfth Greek 
128 X 9 X 7 Math Symbol 6 Pictures 
128 X 9 X 7 Alpha Control Char. Gen 

13.50 
13.50 
13.50 

TL074CN 
TL494CN 
TL496CP 
11C90 

4X330 
MN50240 
DS0026CH 
TIL308 
MM5320 
MM5330 
LD110/111 
MC14433P 

MISCELLANEOUS 
Quad Low Noise bi -fet Op Amp 2.49 
Switching Regulator 4.49 
Single Switching Regulator 1.75 
Divide 10/11 Presabr 19.95 
Hi -Speed Divide 10/11 Pressler 11.95 
Photo-Darlington Opto- Isolator 3.95 
Top Octave Freq. Generator 17,50 
5Mhz 2 -phase MOS clock driver 3.75 
27' red turn. display w /integ, logic chip 10.95 

TV Camera Sync. Generator 14.95 
415 Digit DPM Logic Block (Special) 3.95. 
361 Digit A/D Converter Set 25.00 /set 
314 Digit A/D Convener 13.95 

LITRONIK ISO -LIT 1 

Photo Transistor Opto- ISOlator 
(Same as MCT 2 or 4825) 

49E each 

SH 76477 
SOUND GENERATOR 

Generates Complex Sounds 
Low Power - Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 
AV -3- 8500 -1 and 2.01 MHZ Crystal (Chip 6 Crystal 
includes score display, 6 games and select angles, etc. 7.95/se 
1R 58.40 

X 
24CP 1.50 

4.25 
X9215 4.40 X92556 3.20 
X9320 1.55 X92507 2.99 
XR -L555 1.50 38220608 19.95 093403 1.25 
59555 .39 091800 3.20 094136 1.25 
09556 .99 092206 4.40 094151 3.95 
XR567CP 
0956702 

.99 
1.25 

092207 
592208 

3.85 
5.20 

X134194 
084202 

4.95 
3.60 

091310P 1.95 092209 1.75 094212 2.05 
XR146804 3.85 192211 5.25 094558 .75 
091498 1.95 0922,2 4.35 194739 1.15 
091489 1.95 X92240 3,45 594741 1.47 

DIODES TYPE 

184002 
VOLTS W 

100 PIO I AMP 
PRICE 

12/1.00 
TYPE VOLTS W PRICE 1614003 200 PIV 1 AMP 12/1.00 
12746 3 3 400m 4/1.00 144004 400 PIV 1 AMP 12/1.00 
12751 51 400/1 4/1.00 114005 600 PIV 1 AMP IO/1.00 
12752 5 6 400m 4/1.00 1144006 800 P19 1 AMP 10/1.00 
12753 
12754 

6 2 

68 
400m 
40011 

4 /1.00 
4/1.00 

124007 
113800 

1060 PIV 1 AMP 
50 20011 

10/1.00 
8/1.00 

15757 9.0 400111 4 /1.00 1114148 75 100 15/1.00 
111759 12.0 400m 4/1.00 124154 35 IOm 12/1.00 
15959 

114965 
8 2 

15 

400m 
400m 

4/1.00 
4/1.00 

114733 
1114734 

5.1 lw 
5.6 le 

28 

28 
125232 5.6 500/1 28 114735 6.2 le 28 

945234 6.2 500m 28 914736 6.8 le 28 
125235 6 8 50011 28 124738 8.2 le 28 
155236 7,5 500th 28 1144742 12 lw 28 
1145242 12 50án 28 1114744 15 Iw 28 
1145245 15 500m ?0 1N1183 50 PIV 35 AMP 1 60 
11956 25 401m 6 /1.00 121184 100 PIV 35 AMP 1.70 
11458 150 711 6/1.00 1111185 150 PIV 35 AMP 1.70 
114485.4 180 10m ún.00 121186 200 PIV 35 AMP 1.80 
1N4001 50 PIO 1 AMP 2/1.00 191188 400 PIV 35 AMP 3.00 

SCR AND FW BRIDGE RECTIFIERS 
C360 

C36M 

222328 

MDA 960.1 

MDA 980 -3 

15A G. 4001/ 008/2518491 
35A ( 600A SCR 

1.6A (a 3000 SCR 

í2A ( 505 FW BRIDGE REC. 

12A(ä 200V FW BRIDGE NEC. 

51.95 
1.95 

50 

1.95 

1.95 

c106e1 .so TRANSISTORS 223901 4 /1.00 
MP0A05 .30 223055 89 253905 4 /1.00 
MPSgOO 

71597 
5/1.00 
8/1.00 

64dE3055 1.00 
2143392 5/1.00 

2N3906 
2/14013 

4/1.00 
3/1.00 

Ti598 611.00 2N3398 5/1.00 2N4123 6/1.00 
40409 1.75 PN3567 3/1,00 P/14249 4/1.00 
40410 1.75 PN3568 4/1.00 PN4250 4 /1.00 
40673 
214918 

1.75 
4/1.00 

PN3569 4/1.00 
MP53638A 5/1,00 

284400 
2144401 

4/1.00 
4/1.00 

2122219A 2/1.00 MP53702 5/1.00 284402 4/1.00 
2N22214 1/1.00 2/13704 5/1.00 2134403 4/1.00 
2N22220 5/1.00 MPS3704 5/1.00 2Nd409 5 /1.00 
P22222 Plastic 7/1.00 293705 5/1.00 285006 4/1.00 
2N2369A 4/1.00 MPS3705 5/1.00 2N5087 4/1.00 
MPS2369 5/1.00 283706 5/1.00 265088 4 /1.00 
2142914 4/120 MPS3706 5/1.00 2N5089 4 /1.00 
2112906 4/1.00 283707 5/1.00 285129 5/1.00 

2142907 5/10.0 5/1.00 PN5134 5/1.00 
PN2907 Plastic 7/1.00 2183724A .85 PN5138 5/1.00 
252925 5/1.00 2237254 1.00 2N5139 5A.00 
MJE2955 1.25 223772 2.2$ 285210 5/1.00 
253053 2/1.00 223823 1.00 285449 3/1 00 

2113903 5/1.00 2N5951 311 00 

1/4 WATT RESISTOR ASSORTMENTS -,5 %,CAPACITOR U 
VOLT CORNE 

ASST. 1 5 ea. 

ASST. 2 Sea. 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

IO UHM 12 OHM IS OHM tfi OHM 22 UHM 
21 OHM /3 011M 39 011M 47 OHM 56 OHM 50 PCS $1 .75 
68 OHM 82 OHM 100 OMM 120 OHM 150 OHM 

180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 50 PDS 1.75 
470 OHM 560 OHM 680 OHM 820 OHM 15 

5 ea. 1.25 1.55 1.8K 7.25 2.78 50 PCS 1.75 
3.31 3.95 4,75 5.65 6,85 

5 154. 815 10K 125 15K 18K 50 PCS 1 .75 
22E 115 338 195 Im 

5 ree. 565 685 828 1005 1205 60 PCS 1 .75 
1508 190K 2208 2í0K 3705 

5 ea. 3908 4705 5605 6805 8205 50 PCS 1 .75 
/8 1.294 t,SM I.18 1,194 

ASST. 7 5 ea 2.18 1.38 3.9M 4 714 5.6M 50 PCS 1.75 
ASST. 8R Includes Resistor Assortments 1 -7 (350 PCS.) $9.95 ea . 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 254 
Calif. Residents Add 6% Sales Tex 1980 Catalog Available - Send 414 stamp 
Postage -Add 5% plus S1 Insurance lif desired) 

PHONE jamec 0 WELCOME 
ODERS 

ELECTRONICS 14151 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU DECEMBER 
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10 pi 05 04 09 -001µF 50 04 ,035 
12 p 
17 pi 

05 04 .63 
.05 .04 .03 

0047µF 
01íF 

05 
.05 

.04 

.04 
,035 
.035 

100 pI 
220 pl 

.05 04 .03 

.04 04 03 
.022µF 
.017µF 

.O6 

.N 
.lä 
.OS 

.04 

.04 
170 N .04 04 035 1µF 12 .09 .075 

001mí .10 121NVOLT 
FILM CAPACITORS 

_13 .11 .N 
-0022 
.004ím1 

ó1m1 

.12 .10 07 .94ím1 .21 

12 .10 .07 .1111 .21 
.12 .10 .07 .22111 

.17 

.13 
.13 

.17 

.22 

11351/ 
T. 9 MIMEO TANTRUMS (SOLIDI CAPACITORS 

23 .30 21 
15 /351/ 

.22ß5V 
.28 

,29 

23 .17 

23 .17 

2.2í350 
33/250 

.15 
,35 

6 
.31 

-27 
.27 

33/350 
.417350 

.28 

.20 
23 .17 
23 .17 

4.7/250 
6.8/159 

.33 
49 

.28 

.45 
.23 

.68ß5V 
1.0ß5V 

28 

28 
23 .17 
23 17 

1525V 
22/5V 

.75 

.75 
.68 
60 

-59 
.50 

47/500 
Ada1MINIATURE 

ALUMINUM 6160190LY710 CAPACITORS 

.15 13 10 47/250 
RUIN 

1 .10 
1 0/50V 
3.3/500 

.16 .14 

.14 .12 .09 
17/505 

1.0/160 
.16 
.15 

.14 

.13 
.11 
.10 

4.7250 
10/250 

.15 .13 .10 

.15 .13 -to 
1.0250 
1.O75W 

.16 

.16 
.14 
11 

11 

11 
10/500 
22/250 

.16 .14 .12 

.17 .15 .12 
1,7Í16V 
4,7/250 

.15 

.15 
93 
.13 

10 

10 
22/500 
47/250 

.24 .20 .18 

.19 .17 .15 
17í5W 
0/165 

.16 
14 

.14 

.12 
.11 

09 
47/50V .25 .21 .19 10250 .15 .13 .10 
100/250 
1007500 

24 .20 .18 
.35 .30 .09 

10/500 
17/BOV 

.18 
.24 

.11 
.21 

.12 
19 

220/250 
220/500 

.32 28 
45 .41 38 

100 /iW 
10025V 

.19 

.21 
.15 
.20 

14 
18 

470/250 
1000/16V 

.33 .29 27 
55 50 45 

100/509 
220/í6V 

35 
23 

.30 

.17 18 
2200/16V 70 62 55 /í025V 31 .28 
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Etg ° "AC /DC Voltage Tester 
High visibility voltage indicator 120, 
208 to 240, 277, 440 to 600 VAC; 
120, 240, 400, 600 VDC. 
Positive or negative DC pole identi- 
fied by neon lamps. 

Provision for quick prod storage in 
case. 

Case serves as prod holder for one- 
hand operation. Self- extinguishing, 
high -impact use for long life. 
Continuous duty rated thru 480V. 
Dimensions: 4- 9/16" x 2- 1/16 "x 
7/8 ". Color: Orange. 

VT200 $12.95 

Custom Cables & Jumpers 

` 

DB 25 Series Cables 
Part No. Cable Length Connectors Price 
DB25P -4 -P 4 Ft. 2 -DP25P $15.95 ea. 

0825P -4 -S 4 Ft. 1- DP25P/1 -25S $16.95 ea. 

D825S -4 -S 4 ft. 2 -0P25S $17.95 ea. 

Dip Jumpers 
DJ14 -1 1 ft. 1 -14 Pin $1.59 ea. 

DJ16 -1 1 ft. 1 -16 Pin 1.79 ea. 

DJ24 -1 1 9. 1 -24 Pin 2.79 ea. 

DJ14 -1 -14 I ft. 2 -14 Pin 2.79 ea. 

DJ16 -1 -16 15. 2 -16 Pin 3.19 ea. 

DJ24 -1 -24 1 ft. 2 -24 Pin 4.95 ea. 

For Custom Cables 4 Jumpers, See JAMECO 1979 Catalog for Pricing 

FART NO 

0825P 
06255 
8851226 -1 

DB25P -931 
0625$ -831 

25 PIN0 SUBMINIATURE 

CONNECTORS 
(Meets RS232) 

DESCRIPTION PRICE 

PLUG (es pictured) $2.96 
SOCKET 3.50 
CABLE COVER for DB25P or DB255. 1.75 
PLUG - Right Angle - P.C. Mount 4,96 
SOCKET - Right Angle - P.C. Mount 5.26 d-ual Printed 

Circuit 
Connectors 

.156 Spacing- Tin-Double Read -Out 
Bifurcated Contacts 

Fits 954 to .070 P.C. Boards 

PART NO DESCRIPTION 

15/30 SE 15/30 Contacts - solder eyelet 
18/36 SE 18/36 Contacts - solder eyelet 

22/44 SE 22/44 Contacto - solder eyelet 
22/44 WW 22/44 Contacts - wire wrap 
50/100 WW 50/100 Contacts -wire wrap (9681.11 

(.125 Spacing) 

Jumbo 6- Digit Clock Kit 
FOUr .635 "ht. and two .300"hí. 
common anode displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily vlewable to 30 feet 
Simulated walnut case 
115 VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Size: S'A 5410 xlye 

PRICE 

$1.95 
2.49 
2.95 
3.95 

6.95 

JE747 $29.95 

8080A 
8212 
8214 
8216 
8224 
8226 
8228 
8238 
8251 

8253 

8255 

8257 

8259 

MICROPROCESSOR COMPONENTS 
eoaof,8080a SUPPORT DEVICES -MICROPROCESSOR MANUALS 

CPU S 7.% M -180 User Manual 
B Bit InputrOutpul 3.25 

M- COP1802 User Manual 
Pnomy Interrupt Control 5.95 

16-2650 User Manual 
3.49 
3% 
3.49 
4.% 
5.95 
7.% 

14,95 

8.% 
19.95 
19.95 

BDireiconal Bus Driver 

Clock Generator/Driver 
his Driver 

System Controller /Bus Driver 

System Controler 
Pros. Comm. 110 ( USAR7) 

Prod. Intend Timer 

Prop. Penph. 1/0 (Pit) 
Prop. DMA Control 
Profi Interrupt Control 

6800/6800 SUPPORT DEVICES 

MC0800 MPU 514.95 
MC6802CP MPU with Clock and Ram 24.95 

MC68104P1 128 %8 Static Ram 5.95 
MC6821 Penph. Inter. 85041 (MC8820) 7.49 
MC6828 Priority Interrupt Controller 12.95 
MC66301.8 1024X8 Bit ROM (MC68630-8) 14.25 
MC6830 Asynchronous Comm Adapter 7.95 
MC6852 Synchronous Send Data Adapt. 9.95 
MC6860 0 -600 bps Digital MODEM 12.95 
MC6862 2400 bps Modulator 14.95 

MC68804 Quad 3 -State Bus. Trans. (MCBT26) 225 
MICROPROCESSOR CHIPS-MISCELLANEOUS - 

Z80(780C1 CPU 514 95 

28061780.11 CPU 16.% 
19.95 
19.% 

11 95 

19.% 
19.95 

49.95 

CDPIB02 CPU 

2650 MPU 

6502 CPU 

8035 B -Bit MPU w /clock. RAM, 110 Vines 

P8005 CPU 

TMS9900J1 16-Bit MPU at/hardware. multiply 
9 dmee 

SHIFT REGISTERS 

MM500H Dual 25 Bit Dynamic 5.50 

MMSO3H Dual 50 en Dynamic .50 

MM504H Dual 16 Bit Static .60 

MM506H Dual 100 III Slats 50 

MM510H Dual 64 Be Accumulator .50 

MM5016H 500/512 Bit Dynamic 89 

25040 1024 Dynamic 3.% 

2518 Hex 32 Bit Static 4.95 

2522 Dual 132 Bd State 2.95 

2524 512 Static 99 

2525 1024 Dynamic 2.95 

2527 Dud 256 Bit State 295 
2528 Dual 250 Static 4.00 

2529 Dual 240 Bit Steno 4.00 

2532 Quad 80 Bd Static 2.95 

3381 FBo 6.95 

7115670 484 Register File (TnState) 249 

A -Y- 5.1013 301( BAUD 

wIRPS 
5.95 

25131214 
2513130210) ) 

2516 
1451523011 

ROM'S 

Character Genemorlupper case) 

Character Generator(lower case) 

Character Generator 

2048 -Nt Read Only Memory 

1101 25651 

1103 1024%1 

2101(8101) 25684 

2102 1021%1 

21102 1024X1 

2111181111 256%1 

2112 25654 

2114 102101 
21141 1021%4 

2111-3 102484 
211I1-3 1024%4 

5101 258%4 

52802107 4096X1 

7489 

57.50 
750 
5.00 

59.% 
9.95 
10.% 
1.95 

MM'S 
Static $1.49 
Dynamic 99 

Static 
1.75 
3.% 

Static 
Stahl 1.% 
Static 395 
Static MOS 4% 
Static 45015 7.95 

Static 450ns low power 10.% 
Sul 30055 10.95 

Static 300n5 low power 11.95 

Static 7.95 

Dyadmk 4.% 
1684 StaSC 1.75 

745200 256X1 SIanc Testate 4.% 
93421 26681 State 2% 
849414 4K dynamic 16 pin 4.% 

1M545271 

ÚP13416 16K Dynamic 16 pin 250ns 9 % 
(Me4116) 

7054044- /K Static 14.95 

45111 

TMS4045 1024X4 State 14.95 

2717 16.38451 Dynamic 35808 9.95 

I5ouSe marked) 

MM5262 26X1 Dynamic 4/1.00 

PROM'S 

17026 2048 FAMOS 8595 
2716114E1 168' EPROM 59.95 

TMS2518 16K' EPROM 49.95 

(27161 'Requires singe +5V power suppy 

TM52532 4008 EPROM 89 95 

2708 19K EPROM 10.95 

2716 7.1 16K" EPROM 2995 
"Requires 3 vonages, -58. +56, +12V 

5203 2048 FAMOS 14.95 

6301- 1(7611) 1024 Testate Bipolar 3.49 

6330 -1(7602) 256 Open C Bipolar 2.95 

82523 32%8 Open Collector 3.95 

825115 4096 Bpotar 19.95 

825123 32X8 "frigate 3.95 

74186 512 TTL Open Collector 9.% 

74188 256 ni Open Cobbles 3.95 

745287 1024 Stoic 2.95 

The Incredible 

"Pennywhistle 103" 

$139.95 Kit Only 
Tle Pennyemisee 103 is capabie of recording data to and Irvin audio tape without 

Cuba speed requirements for the recorder and it Is able to communicate directly wkh 

another modern and terminal for telephone "hamming" and communications. In 

addition, it is tree of critical adfuslments and is Warne non -precision. readily available 

pans. 
Sala Tnmmbelon Methoe Freguency -Shit Keying. lull-duplex de-duplex 

Maximum Dab Rate 300 Baud 

Dab rennet Asynchronous Serial (stunt to man level requiso 
between each character). 

Oaeelw Channel Frequencies 2025 Ha for space. 2225 He for man. 
Transmit Channel Frequencies Switch selectable Low (normal) = 1070 space. 

1270 ratan. 11191 = 025 spas, 2225 man. 
-46 45m accounccelly coupled 
-15 8bm 1. Adlustabe Ism -6 dbm 

to -20 dbm 
Frequency reference automatically adjusts to 

allow for-operation between 1800 Hz and 2400 Hz. 

EIA RS-232C or 20 mA current bop (receiver is 

optnieqtaeed and non-polar). 
120 VAC, single phase. 10 Watts. 

All components mount on a single 5- by 9" 

primed limas board All components included. 

Requires a VOM. Audio oscillator Frequency Counter andror Oscilloscope l0 align 

Receive Sensitivity 
Transmit Level 

Receive Frequency Tolerante 

Digital Gala Innnah 

Pow! Requlnmenls 
Physical 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS -80 System to 16K. 
Kit comes complete with: 

8 each UPD416 -1 (16K Dynamic Rams 1250NS 
Documentation for conversion 

TRS-16K $75.00 

JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES: 

Fun B Sn lamed output for miots- 

processor use 

3 User Online keys with one being bi- 

stable operation 
Denounce úrcun prowled IOr all 19 

SYs D readout to writ' entres 
Easy interlacing with standard 16 on 
1C connector 
Only +5VDC required for operations 

FULL 8 BIT LATCHED OUTPUT 19 KEYBOARD 

The 26600 Encoder Keyboard provides two separate hexadecimal 

digits produced Irom sequential key entries to allow aired prog. 

ramming ter 8 bit microprocessor or 8 bit memory muds Three 

13) additional keys are provided for user Operaion5 with one having 

a 5,015515 output available The outputs are latched and mOMOred 

vole LED readouts Also included is a key entry strobe 

JE600 $59.95 
Hexadecimal Keypad only S14.95 

DIGITAL 
THERMOMETER KIT 

ual sensors- switching control for In- 
door /outdoor or dual monitoring 
Continuous LED .8" ht. display 

Range: -40°F to 199°F / -40°C to 100°C 
ACCUree :i1 °nominal 
Set for Fahrenheit or Celsius reading 
Sim. walnut case - AC well adaptar incl. 

Size: 3.1/4"H 6 -5 /8 "W x 1 -3 /8 "D 

JE300 $39.95 

JUST 

JUST WRAPra 
30 AWG wire .025" square posts 
Daisy chain or .Built-in cut off 
point- to-point Includes 50 ft. wire 
No stripping or slitting required - 
just wrap 

10n No. 

JW-1-B 

JW-1-W 

JW-1-Y 

JW-1-R 

Wire 
Coter 

Blue 

White 
Yellow 
Red 

Prie 
$14.95 

14.95 
14.95 
14.95 

WRAP' Replacement Wire 
Pan No. Celar Pneo 

R -JW -B Blue 50 ft. roll $2.98 
R-JW-W White 50 ft. roll ' 2.98 

R -JW -Y Yellow 50 fr. roll 2.98 
R -JW -R Red 50 ft. roll 2.98 

JUST U1RAP' Unwrap Tool $3.49 

Bright .300 ht. comm. cats. 
ode display 

Use MM5314 clock chip 
Switches for hours, minutes 

and hold mdes 
Sri. easily 

walnut 
viewable e to 20 ft. 

Simulated walnut csse 
115 VAC operation 

J E 701 
12 or 24 hr, operation 
Inel. all omponents, case & 
well transformer 
Size: 67G" x 3 -1 /8" s 1%" 

6 -Digit Clock Kit $19.95 

62 -Key ASCII Encoder Keyboard Kit 

The JE610 62 -Key ASCII Encoder Keyboard 
Kit can be interfaced into most any com- 
puter system. The JE610 Kit comas com- 
plete 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 @ 10mA for operation. 

FEATURES: 
60 Keys generate the full 128 char- 
acters, upper and lower case ASCII 
set 
Fully buffered 
2 user-define keys provided for 
custom applications 

Caps lock for upper use only 
alpha characters 
Utilizes a 2376 (40 pin) encoder 
read only memory chip 

Outputs directly compatible with 
TTL /DTL or MOS logic arrays 
Easy interfacing with a 16 -pin dip 
or 18 -pin edge connector 

JE610 $79.95 
62 -Key Keyboard only ..$34.95 

JUSr U/RAP- Kit 50 ft. ea.: blue, white. red, 
yellow wire 

JUST WRAP Tool Unwrapping Toot 

JWK-6 $24.95 

Micro- Miniature 
Joystick 

2 each 100K pots (Linear 
Taper) 

Printed Circuit Board 
Mount 

Size: 1" x 1- 3/118" x1 -3/16" 

Micro -Miniature Joystick ....$4.95 

REGULATED PO 
JE200 5V -1 AMP 

POWER SUPPLY 
*Uses LM308K 
Heat sink provided 
PC Board construction 
*Provides e solid 1 amp 

@ 5 volts 
*Can supply up to + -5V, 
±9V and ±12V with 
JE205 Adapter I n c ludes components, 
hardware & instructions 

JE200 $14.95 *Size: 3% "x5 "x2 "H 

WER SUPPLY 
JE205 ADAPTER BOARD 

- Adapts to JE200 - 
±5 V, ±9 V and ±12V 

OC /DC converter w/ 
+5V input 
Toriodal hi -speed 
switching XMFR 
*Short cire. protection 
PC Brd. construction 
Piggy -back to JE200 
board 

Size: 354 "x2 "x 9/16 "h 
JE205 $12.95 

Digital Stopwatch Kit 
Use Intersil 7206 Chip 
Plated 5hru double sided P.C. Board 
LED display (red) 
Times to 59 min. 59.59 sec. with auto reset 
Quartz crystal controlled 
Three stopwatches In one: sin9le event, split 
(cummulativel & tayler (sequential timing) 
Uses 3 penllte batteries 
Size: 4.5" x 2.15" .90" moo $39.95 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sates Tax 
Postage -Add 5% plus$1 Insurance (if desired) 

Spec Sheets - 25! 
1980 Catalog Available - Send 41! stamp 

ameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU DECEMBER 

Vacuum Vise 
Vacuum -based light -duty 
vise for small components 
and amemblin. ABScon- 
structlon. 119" laws, 116" 
travel.Can be permanently 
installed. 

VV-1 $3.49 

EPROM 
Erasing 
Lamp 

Erases 2708, 2716, 1702A, 52030, 52040, etc. 
Erases up to 4 chips within 20 minutes. 

Maintains constant exposure distance of one inch 
Special conductive foam liner eliminates static build -up 

Built -in safety lock to prevent UV exposure 
Compact - only 7 -5/8" x 2 -7/8" x 2" 
Complete with holding tray for 4 chips 

UVS-11E $69.95 

IDEAL FOR TRS 80 

"Plug /Jack interlace to any 
computer system requiring 
remote control of cassette 
functions" 
The CC100 controls cassette 
motor Junctions, monitors 
tape location with its internal 
speaker and requires no 

power. Eliminates the plugging 
and unplugging of cables dur- 
ing computer loading opera- 
tion from cassette. 

CASSETTE CONTROLLER 

CIRCLE 58 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


We bought 350,000 LED's. 
And you get the savings. 

Reds. greens, yellows, orange, small, 
medium, large Bags of 25 - mixed $2.75. 
That's only 11C each Compare this bargain up to 
twice our price 

FACTORY PRIME 
5BI - Polar LED 59C ea. or 10 for S5 

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 

CLOCK MODULE OPTIONS 
MA1008 A and D MA1013 

Switches and pot tot all ophons 
Includes: 
5 push buttons 

1 toggle 
1 10K pot $2.50 

Alarm Parts lincluding high impedenn 
transducer) Muth more efficient Thai 
speaker S1.50 
Transducer only pmbehevably loud' $1.10 

SONY 23 WATT AUDIO AMP MODULE 
ASTK -054 23 WATTS SUPER CLEAN AUDIO. 20HZto 
100 KHZ 2 DB HYBRID, SILICON. SELF - 
CONTAINED MODULE ONLY 1', x 2'S IN WITH 
DATA 
COMPARE AT UP TO TWICE OUR PRICE' $899each 

LED BAR GRAPH AND ANALOG METER DRIVER 
New from National Semi #LM3914 Drives 10 LED 
directly for making bar graphs. audio power meters. 
analog meters. LED oscilloscopes. etc Units can be 
stacked for more LED's A super versatile and truly 
remarkable IC Just Out 

SPECIAL PRICE: $3.99 INCLUDES 12 Page spec Sheet 

16K DYNAMIC RAM CHIP 
WORKS IN TRS -80 OR APPLE II 

16K X 1 Bas 16 Pin Package Same as 
Mostek 4116 -4 250 NS access 410 NS 
cycle time Our best price yet for this stale 
of the art RAM 32K and 64K RAM boards 
using this chip are readily available These 
are new fully guaranteed devices by a 

major mfg 
VERY LIMITED STOCK! 

MAGAZINE SPECIAL" - 8/$79.50 

60 Hz CRYSTAL TIME BASE 
$4.95 (Compel. Kid 

Uses MM5369 CMOS divider IC 
with high accuracy 3 579545 
MHZ Crystal Use with all MOS 
Clock Chips or Modules Draws 
only 1 5 MA All parts. data and 
PC Board included 100 Hz 
same as above. except $5.95 

MICRO MINI 
TOGGLE SWITCHES 

6 for S5 with hardware. 

Sound Activated Switch not a 

kit Already assembled Clap 
your hands and turn on lights. 
music boxes. coffee pots. etc. 
Full spec sheet with each unit 

69C ea. 10 for $5.50 

NATIONAL SEMICONDUCTOR 

"COLOSSUS JR." JUMBO CLOCK MODULE MA1013 
BRAND NEW! 

Bright 4 digit 0 7" LED Display Q 50 Complete -Add only Transformer and Switches v 24 Hour Alarm Signal Output 
12 Hour Real Time Formal 

,,c.';) SO or 60 Ha Opereflon 

SIS 
Power Failure Indication . LED Bnghlness Control 

inc XFMR SI 961 
Sleep and Snoose Timers 
Alarm on' and PM Indicators 
Direct Drive No RFI 
Direct Replacement lof MA1012 
Comes with Full Data 

ASSEMBLED' NOT A KIT' 

YaUFACTURER S CLOSEOUT' 
PERFECT FOR USE 
WITH A TIMEBASE. 

FAIRCHILD PNP 
"SUPER TRANSISTOR" 

2N4402 T0 -92 Plastic Silicon PNP 
Driver High Current VCEO- 40HFE- 
50to 150at 150 MA FT -150 MHZ A 

super "BEEFED -UP" Version of the 
2N3906 

8 FOR 51.19 

JUMBO IC ASSORTMENT 
All new not rejects. BIG 
computer mfg Surplus. Some 
standard marked, many house 
numbered TTL, DTL. LINEAR. 
All prime 1st line. 
S0 for $1.59 500 for $12.95 

TOSHIBA POWER AUDIO AMP 
5.8 WATTS RMS Typical Output. 50 to 30,000 HZ 
+ 3 DB. For CB's, tape decks, PA's, etc. Works off 
of a single supply voltage from 10.5 to 18 VDC. 10 
Pin plastic DIP with special built in heat sink tab. 
Perfect for use on 12VDC. 99 
With Data each 

Digital Research: Parts 
(OF 

P.O. BOX 401247 GARLAND, TEXAS 75041 (214) 271 -2461 

TERMS: Add 50c postage, we pay balance. Orders under $15 add 
75c handling. No C O.D. We accept Visa. MasterCharge and 
American Express cards. Tex Res. add 5% Tax. Foreign orders 
(except Canada) add 20% 1281-1. 90 Day Money Back Guarantee on 
all items 
Write for our free catalog full of many useful bargains 

U LN 20 01 
High current Drivers. 
Darlingtons 75e, 

P 110 3 A 
1024X1 Dynart)Ir- 
RAM 24c 

TASA's Solid State Micro Proximity Keyboarfis 
ilmnti ,.y 11 ..--' 

Model 20168 16k ,7ÁA1 "MEMORY 

* FULLY STATIC OPERATION 
** USES 2114 TYPE STATIC RAMONS + .8 VDC INPUT AT LESS THAN 2 AMPS * BANK SELECT AVAILABLE BY BANK PORT AND BANK BYTE 

* PHANTOM LINE CAPABILITY 
* ADDRESSABLE IN 4K BLOCKS IN 4K INCREMENTS 

4K BLOCKS CAN BE LOCATED ANYWHERE WITHIN 64K BAN( 
MAY BE USED AS A 4K 8K 12K OR 16K MEMORY BOARD 
LED INDICATORS FOR BOARD /BANK ACTIVE INDICATION 
SOLDER MASE ON BOTH SIDES OF BOARD 

** SILK sCRFF.N'WITH PART AND RFFERENI'E DFSICNATT('N 

ASSEMBLED California Computer 429195 & TESTED 5stcros J 

...... s.00v 
====== o . . MH0026CJ 

DUAL CLOCK 
CK $ 100 

_ 

8212 8212 
8216 

,r)f'URT $ 1 99 
8216 
UVS DRIVER 

MODEL 70I6A 16K DYNAMIC MEMORY ADD -ON 

ILL 7016A IS A I6K MEMORY ADD -ON FOR THE APPLE 1I , TRS -80 -. THE KIT INCLUDES JUMPERS AND INSTRUCTION 

Model 70164 
California Computer Systems 

$109 95 

Fta1281) 0sHon81xtASCUa1Ipsipll6cocarmousstrohe p,îlrtyselecr 
Ca111xetelv5060state washable sealed construction 

55 nxroprdxmty sen5O x1 )0911a15dreeCdacodedEOALnCtion 
Ylalxnr L ̂ rTn[x charge aexternal rose 

MC1488P L%E 
DRIVER *89C 

MC1489P 'IV ER 

78H05 
5 AMP 5VOLT 

REGULATOR 

IN TO 3 PKG 

$ 6.95 

L .' .,-ter'en ,VDC 35mA1065watnlxrt-nregtr<ita 

6301.1J 
256 

P R 
X 4 

O M 
65 65 5 

SoROC 
TERMINAL 

,. ID 120 

$ 759.00 

-M - -" - 
`"'°° M °" " ... ",rr, .,. 

7j .r ß..1..19.4,b.. $750° Rom ROM STOcK 

2716 
450ns singlee5V 
TI. HIT. INT.SGS 

16 K EPROM $38.50 

8038c TI MMI 41 41 
74LS24O I N 74LS244 
74LS243 STOCK 74LS373 
741S374 ro iEA1CH $245 

I.C. 1979 
$ MHSTER 34 95 

2708 45Ons AMD. SGS 

1024X8 EPRM $ 8.50 
VCO WaveformGet, 
w /sine $275 

7400 M. 7400 TTL r 

7400 .18 74107 
7408 .21 74141 
7410 .18 74155 .80 
7412 .34 74157 .80 
7413 .65 74161 .8` 
7416 .32 74165 ,85 
7420 .20 74175 .90 
7425 .30 74181 1. J5 
7427 .32 74195 .95 
7437 .28 74279 .75 
7438 

.1B 74393 
MISC TT1. 

1.95 

7454 .18 744500 .40 
7454 .18 74LS03 .35 

7474 .35 74-509 .55 

7490 .40 741-5526 5, 
7492 .50 741,574 .99 
7493 .50 7415122 .55 
7495 .70 '415157 1.50 

ryISC TTL CON'T 
7410165 1.65 111556 

.38 
74S03 .65 111720N 2.75 2.75 
74505 .65 LM723N .55 
74551 .60 LM725H 3.25 
745182 .99 11173311 .95 

LINEAR LM741N/H .35 
1M10211 3.00 1174711 .80 
"'108)1 4.50 1113900 .75 

'OH 1.25 TRANSISTORS DIODES 

)YT5 1.25 2N3005Á 
5/1.85 

20145 1.25 2113904 6/1.00 
'0T12 1.25 203906 6/1.00 

:'Óy15 1.25 
2N4401 

6/1.00 
'J" 5.50 1N4003 15/1.00 

'20K5 5.00 154005 12/1.00 
LM340T5 1.25 1114007 10/1.00 
1.1340712 1.25 154148 20/1.00 
LM340T15 1.25 1552378 10 /1.00 

=M= Logic Probe Kit. - $ 95 O.m PI,.sv-to- 
} l 17 ronow insvi,cuo "s 

n^i make rhos a - o e meht Prolct. 

CONCORD 

coM PUTER COMPONENTS 
1973 SO. STATE COLLEGE °ANAHEIM, 

CA. 92806 
Visa- MasterCharge Minimum Order -10.00 
Check or M.O. (714)937-0641 Add 1.00 for Frt. 
No COD Cal.Res. add 6% 
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2 YEAR 
WARRANTY 

( 

LEADER 
Instruments Corp. OSCILLOSCOPES 2 YEAR 

ARRANTY 

Model LBO -507 

20 MHz, TRIGGERED 
Single trace; aitomatic trigger for 

highly stable, bright display. 
17.5nSec rise time. 10mV /cm :o 

20V /cm Vertical sensitivity; 11 

steps. 

Model LBO -508 
+11somosomosiimr_ 

20 MHz, DUAL TRACE 
Add, subtract modes on CH -1 & 

CH -2 facilitate easy checkout for 
simultaneous pulses, signal levels, 
distortion & noise cancellino. 

25 MHz, 
DELAYED SWEEP, DUAL TRACE 

Built in variable delay circuitry - 
1µSec to 5 Sec. 5mV /Div. Vertical 
Sensitivity. 

Model LBO -515 Model LBO -520 

30 MHz, - 
FIXED DELAY, DUAL TRACE 

Dual trace, 30 MHz bandwidth. 
5mV/cm Vertical Sensitivity. 

COLOR BAR GENERATORS, BRIDGES, TESTERS. 

r 

NTSC Color Bar 
Pattern Generator 

Ye'a'i Há© BII 
, oo 

Model LCG-396 
NT SC cola bars 

ces 
p -Isar.), rides roll -Ile IOW -Isar.), plus on -al contra of 

chrome eM 1u...on e 
getter 0Mok,ng and adtueing a portly and while balance 
n red. blue.. green..Ml esters. 

Dots ale Single membWSm convergence rester and al 

other altgnment rgutraments. 
7511 

equipment l 

I Vat feted/ a nil RF output la TV and 

AAIUSIffip W40 obole la ked ro cola sub-earner 
Adrysubk scanning conlnl Permit. Metres.ive a 
Leal... sunning to eliminate flicker 
Provides all signals rogue to time, last a evaluate all 
FI TV. CAN. VTR /VCR. color M Paw systems. 

Completely Portable, Battery 
Operated TV Color Analyzer 

4361111166 
1110 16161106166 4 

tit maatisum 
wfralwa re itamo ; 

Model 
.0`,m,ó'aa a b l e bäó bue toreas004rane LCG- 
1 8 c o n v e r g e n c e patterns - IO bar gated.3 bar 397 
gated and rainbow patterns 
gds patterns, 2 crosshatch patterns 
3 vertical lines and 3 horizontal Ines plus 
pay scale 
Oxnlucope trigger outputs 
Battery operated astaodard errs sea 

Transistorized LCR Bridge 

Model 
LCR- 
740 

Rory accurate 3 Mgt readout 
Measures Inductance aoa 
eesa05 R widen 

IL) Capacitance 

Readouts venal,* with latlt -m IDt overmnge 
Loss Facia scale IDI 

Operates on 19V battery or terough balsam AC adapter 

The Automatic 
Transistor 
Checker 
Model 
LTC -906 

Automatically 
, FEY' s Modes. Panatelas, 

out circuit .n a _ 
Aurae...allyro5nplle5Germennm . ,.. -.' 
Autanatcany gentiles elements 
Automatically tests broad range of parameters 
with simple. program on /al switches. 
LED ps lobe auable tone indmales detective 

Absolute 
performance 

of wer. B. and Leakage current 

Totally pate.. battery operated - 9V better. 

Before you buy, HI check our prices... 
YOUR ONE STOP DISCOUNT CENTER 

Call TOLL FREE Master Charge, Bank Americard, Visa, C- O.D -'s accepted. 

(800) 645 -9518 
Ill N y Stale call 15161 7520050 

RADIO SUPPLY CO INC 

855R Conktin SI 

Farmmggale N Y 11735 

HICKOK 3% Digit 
Mini -Multimeter 

303 $69.50 

@52 95 Os25.° 

digital r $795 
uIling probes 

RECISION 

,¡Sinclair 

15 MHz Dual Trace 

Triggers in excess 

of 25 MHz 

s J 

31/2-Digit 
Portable DMM' 114 
AC c. r 

15 MHz Mini 
Oscilloscope 

Muriel MS 15 

"We Will Beat Any Advertised Price" 

E3 CD CD FR EE 

TV- VTR -MATV 
and Video Analyzer 

G CONTINENTAL SPECIALTIES 

100 MHz 8 -Digit Counter$119.00 

PS500 500MHZ Prescaler $52.95 
1 CODE A -PHONE Digital ßlÌ % Telephone 

Capacitance Meter Answering 
Devices 

ill<PRECISION 

Cal 
ADD $3 00 TO COVER 

SHIPPING. HANDLING 
e INSURANCE. N.Y 
Iles. add approp. 

sales tax. 

Weller Cannoned Output 
Soldering 
Station ° 
$45.00 

.400 

Weller % Xcelitee 

. 
$875.00 svr,.,.o 

Lail: 10' 

Model 820 

S.081111 

$269.95 

vow i n ,Inn t5W 
NOW AVAILABLE 

15MHz Dual Trace Mod,,1MS 215 
Reg. $435.00 ....$369.95 

30 MHz Dual Trace - Model MS 230 
Reg. $559 $479.95 

= - = 
Model LP, Logic Probe 

Com IpowmM "'0'00 
cpm 

DMe ., 50.` mplet, 

wr ,am vpoE v DTI 

33 MHz Dual Trace with 
Delay Line . 
Reg. 51050 

S889,95 
. 

t 
w h probes ' 

Function Generator ChessChallenger 
Ten levels of play 

$127.50.- ® Model 101'\ 

11.111111110 

Service Master Attache Style 

Tool Kit Tool Cases 11 a.. 
Model 990M MODE L TC 100'ST VIe- -- 
$42.95 $269.95 Model Roll Kit 

$15.95 

R., 

3 -Way 
Miniature 
High Fidelity. 

Speaker System. 
Reg. $11_'0 00 $69.50 SUPER SPECIAL 

Wnemne 
Command 

Model 1400 5199.95 

MA x - 100 

BSR Changer 
Accessories , $29.95 

WAHL 
NEW ISO -TIP 
"Quick Charge" 

Logic Monitor=s= 1 2 units 

$27.95 

Model 
BSR -129 

i- Microflame 
Deluxe Gas g 40 Torch Kit 
Model 4400 

Reg. $39.95 

$29.95 

In-Dash 
AM /FM 8 Track 
Stereo 

MODEL 

7B00 

Model 7500 Cordless 

Soldering Iron $17.95 

$ 
C\ Moth, 5800 Thermal Spo 

52 9 Model LM 1 
$ F umplete err Tester 522.50 

HIS 
Function 
Genera 

!eeSIISTEF1 *1E010 
Remote Control for Llights 

& Appliances 
a Pie.,- Starter Kn 

R1 S8/95 

$79.95 
One tl I C nvnand Cotisons Lamp Modules 814 95 

Two 111E Sip Modules 
Module Conmmand Consoles 36.95 

One 111A p n 

0.777 

r' 

$52.50 

Magnifier .' 700 Series 
LAMP PeclsiOn ground and pohsheC 

gnIflcation lens. Uses 

Model MG 100 22W 19 Circllne fluorescent. 1827 

Bearcat Scams 
Model 250 

$299.951 

Model 270 

$169.1 
b "aY 1415 

Speaker 

Touch K100 Scanner 

25 

CAS 888 

$57.50 
Stereo Power Booster 
POW -40 s.19, B °FRED 

$24.95 aAS T ösR°ttARttet 

AM /FM 
Cassette 
Stereo 

69TR Wall FREE 1n 

$6i5" Price' 

1979 

Call TOLL FREE 
a1 

(800) 645 -9518 
Model 

$49.50 ec circuit BoxIRCA.VI 30MHzz\ 
3e resistors 

05 ohms to 10 megohmsl Portable 
le capaamrs Frequency 
1107 pt to 0.22 u0 l 

Mod WG412A Counter 
Reg. 

el 

540 Reg. 0120 00 

$36 ,.ride, $59.95 

10 channel, 
computer 
controlled 

For N Y.Slate call 

(516) 752 -0050 
_ 

Reg 
Moeeo,charge BankAmer,card 

$199.951 
COD Check Money Order 
Add $3.00 for shipping and insuranc 
C.O.D's Extra New York State VISA 
residents add approp. sales tax MINIM 

FORD 
855R Conklin St. Farmingdale, N.V. 11735 

o 
m 
o 
m 

W 
m 
33 

co 
V 
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We et 

'fia scovp. 

I 

Part Nu Price Part No 

8080A )%95 $5.95 6800 
8085 12.95 6802 

8212 
8214 
8216 
8224 
8226 
8228 
8238 
8251 
8253 
8255 
8257 
8259 

3.45 
3.95 
3.25 
2.95 
2.25 
3.98 
4.75 
5.75 

14.95 
5.75 

10.95 
14.95 

6810 
6820 
6821 
6850 
6852 

Pr ,u 

6.95 
11.95 

3.95 
3.95 
3.95 
4.25 
3.95 

SCP1802LE 
SCP1824LE 
SCP1852LE 
SCP1853LE 
SCP1854LE 
SCP1856LE 
SCP1858LE 
SCP1859LE 

9.95 
3.50 
1.50 
1.45 
6.95 
1.95 
1.95 
1.50 

M ICROPROCESSOR 
CHIP SETS 

r 

74019 09 
74309 16 
74379 19 

74409 12 

74439 35 
74509 12 

74539 12 

74609 12 
4649 09 

7465N 09 
74829 29 
741569 24 
741769 29 
'4182N 29 
741959 29 
744029 09 
749039 09 
'44059 09 
7444129 09 
744159 09 
'44739 09 
7441659 09 
'4141139 15 
'4H1149 15 
74141819 15 

"TTL" 
w. an aaevelocked 
- SPECIAL OFFER 

MaIer Manufacturer TTL 

Ouad 2 Input Nand gate of 
8 Input nand gale 
Ouad 2 input nand butler 
Duel 4 input nand butler 
Excess 3 to decimal decoder 
Ea', dual 2 2.nput and or invert gar. 
Ep 4 it 2 input and or invert gate 
Dual 4 input expander 
4 -2.3.2 Input and r invert gale 
4.2.3.2 Input and or inv ert gate o'c 
2 8d binary lull adder 
Dual 2 to 4 line decode, demultipler. 
Presetlable decade counter 
Look ahead carry generator 
4 Bit Parallel in pa'a141 out s 
Quad 2 input no, gate 
Oust 2 nput nand gale o 
Hea' inverter o c 

Triple 3 Input nand gale o c 
Triple 3 input and gale o c 

Dual J -K Master slave lop 1101 
4.2 -3 -2 Input and or invert 
Dual J K nag edge mg lip lioi 
Dual J -K neg edge Ing 1Sp 11r,; 
4 8n arithmetic logic unit 

Texas Instruments I 7 

Low Profile Sockets \ L- Lowest prices anywhere tor the 
highest Quality, an unbeatable combination 
Ove, une minion pieces in stuc" 

Contacts Price Contacts Price 
8 PIN 08 22 PIN 22 

14 PIN 12 24 PIN 24 
16 PIN 14 28 PIN 28 
18PIN 18 40 PIN 40 
20 PIN 20 

Metal Power Transistors 
Homotaxial - Beat Quality 

2N3054 65 60V NPN TO -66 
2N3055 69 70V NPN TO -3 
2N3442 1 50 160V NPN TO -3 
2N3771 195 50V NPN TO -3 
2N3772 1 95 100v NPN TO -3 
2N3773 2 50 160V NPN TO -3 

L 
Universal SCR 

C10613 34 5.0 AMP 400V 10-220 

EPROM'S 
Special i 

of the Month 
C1702A-6 $4.95 z 256x8 15us 

C2708 $9.95 , 1 K x 8 450 ns 

I TMS2716 $29.95 1 
16K (2K x 8) 450 ns 
(3 power supplies) T I Version 1 

IC2716/TMS2516 .1$978:!. $47.95 I 
16K (2K x 8) 450 os 
(Single 5V supply - Intel versioni 

`OM NI MI __NM _ -f i 
1 979 2500 IC MASTER pages 

Complete lmegratedccn,' Li 
dala selec to, Master guiri,. New to the latest I C s , mcludr 
mic,oproces30rsand Special 

Offer 
$ 27.95 

VOLTAGE 
REGULATORS 
78000C Series Positive 1 AMP 

ITO -220 Plastici 5. 6. 8. 12. 15. 18. 24. Volts 

50 99 

Data Avariatilo '.. Request 

Zilog 

Z8000 1 

78000'2 

7195 00 16 
.pace 

515000 16 

.pace 

84 CPU with segmented add,... 
to 8 Megaoyler 

S4 CPU win non segmemed ddle.. 
to 646 Pyle. 

Ze0CPU 25Mhz 1995 Zao -DMA 2 5 MHz 826 65 
ZSOACPU aOMHZ S1195 280* -DMA a 0 MHz 533 60 

Ze0P10 25 MHz S7 20 290 -51070 2 S MO. 536 00 
Z80APIO 40 MHz MI 40 ZIOASIO70 a 0 MHz 539 50 

Z80 -CTC 2 S MHz 5720 100. S1011 25 MHz 53600 
2/10A-CTC 4 0 MHz 18 40 Z1106 -51011 4 0 MHz 539 SO 

2905102 25 MHz 53600 
0804.5102 40 MHz 539 SO 

MOS MEMORIES 
RIOS Static RAM's 

Pan No 
2101 

IK 22 PIN 
2102LFPC 

Ill 35095 (Low Power, 
2102 1 PC 
1K 45095 
P2111 -25 

250 ns 1256 41 

P2112 -35 
350ns1256r41 

2114 
4K 17K 41 30095 

MOS DYnwn..c RAM's 

Price aÿ 5195 

S1.19 

5.98 094 

52 50 

52 50 

637ag $5 75 

Part No . Pnce 
41( 4027 53.50 

4K 14K e 1130074516 PIN 

16K 416.5 S10.95 
1SK 116K a 11300NS 16 PIN 

TMS4060.30 53.95 
4K 1300 951 22 PIN 

TMS4060 -20 54 95 
41( I200 NS i 22 PIN 

UART's 
Pan No Pnce 

Ar5-1013A $4.50 
AY3 -1015 55.50 

1R CMOS RAM 
Pan No Price 
5101 $4.,541 53.95 

4K CMOS RAM 
Part No Price 

P4315 -45L 314 95 

SHIFT REGISTERS 

3341PC $4 95 3342PC 54.95 
3341APC S5 95 3347PC $4 95 

LED209 
LED211 
LED212 

LED220 
LED222 
LE 0224 

LE.D. LAMPS 
T - 1 3mm Red 
T-1 3mm Green 
T. 1 3mm Yellow 

T -1.3/4 5mm Red 
T -13/4 5mm Green 
T -13/4 5mm Yellow 

DISPLAYS 
Common Cathode 
Common Cathode 
Common Cathode 
Common Anode 
Common Anode 
Inch brignlnessl 
Common Cathode 
Mph bnq messI 
Common Anode 
Common Cathode 
Common Anode 

AN74A 300 
rND357 375 
rND500 S00 
rND507 500 
7913560 500 

5N13567 503 

DL717 630 
D5704 300 
DL707 300 

LQ74 
ILI 

4926 
MCT6 

5,1'2 
$190 
514743 

S1.O 

5,.>er 
S farCt 
Si'arO 

ISOLATORS 
Quad Opto isoator 1500v 
ODIO Coupler 1500V 
Opto Isolator 2500V 
Dual OPIO Isolalo, 1500V 5l%í9 

.09 
14 
13 

11 

.19 
14 

$0 99 

SI 09 
ít09 
5109 
Si 29 

SI 79 

5230 
5l 29 
5179 

$395 
49 

1 

High Current (TO -3) 
78H05SC $4 92 
76H12SC $5 07 
78H15SC 5507 
78POSSC 5756 
78HGKC 55 75 
79HGKC 5632 
SH1605 51222 
SH1705 S756 

5 volts'S amps 
12 volts/5 amps 
15 volts/5 amps 
5 vollS,10 amps 
5V-24V 5A Positive Adluslabie 
- 24V to 2 11 V'SA Negative Adluslable 
3V -30V SA Adi Step Down Switching 
5V SA Fi.ed Positive 

Prices in this .td ate valid only until Nov 30.1979 

fAdwe 
ill_FrElectronic 

Sales Corp 

P.O. BOX 1035 FRAMINGHAM. MASSACHUSETTS 01701 
Over Irte counter sales 
12 Mercer Rd Natick Mass 01760 
Behind Zayres on Ate 9 
Telephone Orders L Engumes 16171879 0071 

IN CANADA 

5651 FERRIER ST 
MONTREAL QUEBEC 
H4P 21(5 
Tel 15141735 6425 

4400 OUF F E RIN ST 
OOWNSVIEW ONTARIO 
6939 559 
Tel 14161661 1115 

MINIMUM ORDER 51000 ADO $2 00 TO 
COVER POSTAGE I HANDLING 
Foreign cuslomers glom rami) payment on an 
internalionai bank dreh or Internalionl postal 
money order m Amanun douars 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA ONTARIO 
172C 3P2 
Tel 16131820 9471 

3070 KINGSWAY 
VANCOUVER BC 
V5R Si 
lei 16041438 3.321 

El-- 
mo, charge' 

_a 
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P.O. Box 4430E Santa Clara, CA 95054 

For will call only: (408) 988-1640 

2322 Walsh Ave. 

ATTENTION ELF OWNERS: QUEST SUPER BASIC 

Quest, the leader in inexpensive 1802 systems 
announces another first. Quest is the first com- 
pany worldwide to ship a full size Basic for 1802 

systems. A complete function Super Basic by 

Ron Cenker including floating point capability 
with scientific notation (number range ~.17E39, 
32 bit integer t2 billion, Multi dim arrays, String 
arrays, String manipulation, Cassette I /O, Save 

and load, Basic, Data and machine language pro- 

grams and over 75 Statements, Functions and 

Operators. 

Easily adaptable on most 1802 systems. Re- 

quires 12K RAM minimum for Basic and user 
programs. Cassette version in stock now. ROM 

versions coming soon with exchange privilege 
allowing some credit for cassette version. 

Super Basic on Cassette $4000 

Tom Pittman's 1802 Tiny Basic Source listing 
now available. Find out how Tom Pittman wrote 

Tiny Basic and how to get the most out of If 

Never offered before. $19.00 

S -100 Slot Expansion $9.95 

Coming Soon: Assembler and Editor; Elf II 
Adapter Board. High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. 

16K Dynam. RAM bd. expand. 32K; less than $150. 

RCA Cosmac Super Elf Computer S106.95 
A 24 key HEX keyboard includes 16 HEX keys 

plus load, reset, run, wait, Input, memory pro- 
tect, monitor select and single step. Large, on 

board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Ouest Super Expansion Board. 
Power supply and sockets for all IC's are in- 

cluded in the price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 

software info. including a series of lessons to 
help get you started and a music program and 

graphics target game. 
Many schools and universities are using the 
Super Elf as a course of study. OEM's use it for 
training and research and development. 

Remember, other computers only offer Super Eli 

features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 

plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S -100 boards $41.00. NICad 
Battery Memory Saver Kit $6.95. All kits and 

options also completely assembled and tested. 

Oueatdata, a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 

83.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 

Compare features before you decide to buy any 
other computer. There is no other computer on 

the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big. things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

Before you buy another small computer, see if it 

includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 

cluded in others at the same price. With SINGLE 
STEP you can seethe microprocessor chip opera- 
ting with the unique Ouest address and data bus 

displays before, during and after executing in- 

structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

This is truly an astounding value! This board has 

been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built -in memory pro- 
tect and a cassette Interface. Provisions have 

been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and is fully socketed. EPROM can be used 
forthe monitor and Tiny Basic or other purposes. 

A IK Super ROM Monitor 519.95 is available as 

an on board option in 2708 EPROM which has 

been preprogrammed with a program loader/ 

subroutines allowing users to take advantage of 
monitor functions simply by calling them up. 

Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 

running at the push of a button. 

Other on board options include Parallel Input 
and Output Pods with full handshake. They 

allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S -100 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa- 

bility display with Tiny Basic and a video interlace 

editor and- error checking multi file cassette board. Parallel I/O Ports $9.85, RS 232 $4.50, 
read /write software, (relocatible cassette file) TTY 20 ma I/F $1.95, S -100 $4.50. A 50 pin 

another exclusive from Quest. It includes register connector set with ribbon cable is available at 

save and readout, block move capability and $12.50 for easy connection between the Super 

video graphics driver with blinking cursor. Break Elf and the Super Expansion Board. 

points can be used with the register save feature Power Supply Kit for the complete system (see 
to isolate program bugs quickly, then follow with Multi -volt Power Supply below). 
single step. The Super Monitor is written with 

Multi -volt Computer Power Supply 
8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 

5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$37.45, $4.00 shipping. Woodgrain case 
$10.00, $1.50 shipping. 

Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 

Quality Co I' and other components at fac- 

tory prices. 

INTEGRATED CIRCUITS 
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7400N 
74024 
74044 
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74104 
741411 
74204 
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74424 
74454 
74474 
74484 
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74744 
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LM377 3.00 C04071 28 
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CA3081 1.80 
CA3082 1 90 
CA3089 2.95 
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LM305H 87 
LM307M 35 
1143084 89 
103091( 1.50 
LM311WM .90 
LM3177/6 3.75 
10316 1.35 

1 

21L02-1 1.10 
21E02 125 
210444 4.95 
21078-1 3.75 
2111-1 3.75 
21122 3.95 
21141-1 7.40 
2114L-3 7.90 

4116 10.95 
25138 6.30 
MM5262 AO 
MM5280 3.00 
MM5320 995 
MM5330 5.94 
PD4110-3 4.00 
P041104 5.00 
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42004 9 95 
82525 2.90 
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102 144153754514 4.90 
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MICROPROCESSOR 
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00 8224 2.90 

B22B 5.35 

135 8251 850 
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2 8255 9.25 
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.15 8259 19 50 

1.95 
18020P 

5 50 Plas. 13.95 

5.50 18020P 

6.95 plaa. 1295 
6 95 18617 11.50 

6.95 007180200 19.95 

94000.55/1 7.42 COP1802D 25.00 

ICL7103 9.50 INTERFACE 05P1861 12.95 

103107 14.25 8095 .65 6820 995 
8096 65 6850 12.95 

8097 65 6502 12.50 

8098 .65 6504 16.50 

6709 1.25 6522 13.60 

8710 4 50 
8713 3 00 0IIRTIPIFO 
8720 5 50 455-1013 5.50 

8723 3.10 455-1011 7.50 

8724 3.50 3341 6.95 
8125 3.20 
8726 169 MOM 
6728 2 75 17024 3.95 

8797 1 69 2708 10.50 

8798 1.69 
211 T 6IMel 48.00 

NOS/MEMORY 2732 115.00 

RAM 2758 22.50 

1.04 2101-1 3.95 87114 8500 
.94 2102-1 .95 8748 75.00 

.45 210241-4 1.25 87488 60.00 
1.02 2102411-21 1 68 
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ß7 
95 

cNOS 
0534901 Farr 50 

004000 16 

004001 28 

004002 28 
004006 1.10 
054037 28 
004008 s8 
004009 
C04010 
004011 28 

024012 28 
054013 39 
CD4014 1.00 
004015 1 00 
C04016 45 
C04017 
CD4018 
CD4019 
024025 

45 
45 

ELECTRONICS 

4825126 3.75 
4825129 3.75 
8825131 3.75 
45136 11.75 

4825137 975 
DM8577 2.90 

8223 2.90 

CONNECTORS 
30 pin edge 2.50 
44 9e edge 2.75 

100 Mn edge 4.50 
100 pin edge WW 5.25 

IC SOCKETS 
Solder Tin Low Profile 
PIN 1 UP PIN 1UP 

8 15 22 30 
14 14 24 35 
16 .16 28 42 
18 27 36 58 

20 29 40 57 
5085414gin we 20 

wee WRAP LEVEL S 

PIN MN 
14 32 24 06 
16 33 28 1.00 
1e 57 40 1.23 

CRYSTALS 
1 MHz 
2 MHz 
4 MHT 
S MHz 

10 MHz 
18H4z 
20 MHz 
32 MHz 
32768 MHz 
1.8432 MHz 
35795 MHz 
2 0100 MHz 
2097152 MHz 
2.4576 MHz 
3.2768 MHz 
5.0688 MHz 
5.185 MHz 

5.7143 MHz 
6 5536 MHz 
14.31818 MHz 
18.432 MHz 
221184 MHz 

450 
4 50 
4.25 
4.25 

4.25 
3.90 
190 
3.90 
4 00 
4 50 
1.20 
1 95 
450 
4.50 
4.50 
4.50 
4.50 
450 
4.50 
4.2$ 
4.50 
4.50 

KEYBOARD ENCODERS 
475-2076 912.50 
415-3400 17 95 
740922 5.50 
740923 5.50 
H00165-5 6.95 

D CaaaaMMS RS232 
DB25P 295 
013255 3.95 
cdYer 1.50 
RS232 Complete Set 6.50 
DEIS 1.95 

54155 310 

TRANSISTORS 
2N1893 40 
2N222A 27 
242369 30 
2N2904A 20 
21129016 25 
243053 40 

243038 25 
243643 25 
243904 18 

2N3906 18 

243055 69 
244490 25 
254401 .75 
2114402 
71P71 
7I733A 1 00 

w 

RESISTORS `4 watt 5% 
10 per vox 03 1000 parrype 512 
25 per type 025 550 piece pack 

100 per a .015 5 per type 6.75 
N «04 5% per 7770 05 

KEYBOARDS 
56 key ASCII keyboard kit 967.50 
Fully assembled 77 50 

53 key ASCII kyboard kit 6000 
Wry assembled 7000 Enclosure 14.95 

1609 
Red 1018 15 

61007_ Yellow 7018 20 

Green. Orange. Yellow Jumbo 25 

(specify red. 
green, Clips yellow.£ 

ears 

CONTINENTAL SPECIALTIES In pock 
Complete line of breadboard lest e5um 
8119.100 8 digit Freq. Ch. $128.95 

OK WIRE WRAP TOOLS In Meek 
Portable Multimeer $11.90 

SPECIAL PRODUCTS 
MM5865 Stopwatch Timer 900 
PC board 

1 Sw110ba Mom Pushbutton 27 

3 pos slide 25 
Fender H00165 -5 695 
3 SINS Unlamal 
COSMlr NOS XII 
Operates 5-18 Vag DC to 5 MHz 

lyp 125' LED display 16.50 

Pvp,onlu 1006 LOOM 

Analyzer KU $224.10 
Model 10 Tnp0e1 

Expander Kit $229.00 
moo 150 Bus 

Grabber In $369.00 
Sinclair 3V, 0190 

Multimeter $51.55 
Clock Wender KII $23.15 
2.5 MHz Frequency Counter 

KR 937.10 
30 MHz Frequency Counter 

$47.75 

TMes,osNERS 
69 
2 Volt 300 ma tranpdrmer 1 25 

12.6V CT 800 ma 3.75 
12V 250 ma wall plug 295 
121 CT 250 ma wall plug 150 
249 CT 

0 10V 1.2 amp mwall plug 4.85 
129 6 amp 12.95 
12V 500 ma wall plug 4.75 
12V 1 amp wall plug 650 
129 3 amp wan plug 8.50 

DISPLAY LEDS 
MANI 04 .270 290 
MANS C .125 39 

MAN7204 04/0 .300 1.00 
01704 cc 300 125 
DL707 /0L707R CA .300 1.00 
01.7271728 CA/CO 500 190 
017477750 04 0C 600 1.95 
01750 CC 600 1.95 
FM0359 CC .357 70 
F40500/507 COCA .500 1.35 
012503/510 CC/ CA .500 90 
F40500/807 C0/cv .BOO 220 
3 dell Bubble 60 

ó4 u0l 
80 

I. 

OG10 Fluorescent 1 75 

5 dolt 14 Mn display 1.00 
45469 9 digit display 60 

7520 Claire, photocells 39 
711311 Hex 9.50 
14443640 CL 30 110 
144114610 

AN4640 CC 40 1.20 

MAN4710 CA AO 95 

MAN4740 cc 40 1.20 

MAM6040 CC 56 2.95 
MAN6710 04.6ß 1.35 
MAN6740 LL 60 1 35 

1111X28 8.95 
Malo12A 8 95 

o2P31ra /wormer 2 25 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 

and 20 column thermal printer. 20 char. al- 

phanumeric display, ROM monitor, fully expand- 
able. $375.00. 4K version $450.00. 4K Assem- 
bler $85.00, 8K Basic Interpreter $100.00 
Power supply assy. in case $60.00. AIM 65 in 

thin briefcase with power supply $485.00. 

Auto Clock Kit $17.95 
DC clock with 4.50" displays. Uses National 
MA -1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards. Fully 
regulated, comp. instructs. Add $3.95 for beau- 

tiful dark gray case. Best value anywhere. 

Not a Cheap Clock Kit $14.95 
Includes everything except case. 2 -PC boards. 
6 -.50" LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Saone kit w /.B0" 
displays. Red only. $21.95 Case $11.75 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 59 

min., 59 sec., 991/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 

Video Modulator Kit $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 

NiCad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 

and then charges them up, all in one kit w /full 
parts and instructions. $7.25 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC We frequency 
to crystal time base. Outstanding accuracy. Kit 

includes: PC board, IC, crystal, resistors, ca- 
pacitors and trimmer. 

S -100 Computer Boards 
8K Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 
24K Static RAM Kit 423.00 
32K Dynamic RAM Kit 310.00 
32K Static RAM Kit $475.00 
64K Dynamic RAM Kit 470 00 
8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 
Motherboard $39. Extender Board $8.99 

PROM Eraser 
Will erase 25 PROMS in 15 minutes. Ultra- 
violet, assembled $34.50 

Hickok 31/2 Digit LCD Multimeter 
Batt/AC oper. 0.1mv- 1000v. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 

ohm -20M ohm. DC curr. .01 to 100ma. Hand 

held, 1 /2" LCD displays, auto zero, polarity, over - 
range $69.95. 

79 IC Update Master Manual $35.00 
Complete IC data selector, 2500 pg. master refer- 

ence guide. Over 50,000 cross references. Free 

update service through 1979. Domestic postage 
$3 50 No foreign orders. 

Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 

available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w /bezel $11.75 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will he added on charge cards. 

CIRCLE 11 ON FREE INFORMATION CARD 

FREE: Send for your copy of our NEW 1979 
OUEST CATALOG. Include 28c stamp. 

www.americanradiohistory.com

www.americanradiohistory.com


3rd Generation S -100 
We're expanding the options for professional level S -100 systems by using the experience 

we've acquired in the past, mixing in the best technology offered by the present, and building 
products for the future ... products that meet, and often exceed, the demands of a new wave 
of S -100 users. When you move up to S -100, move up to the CompuPro14 line from Godbout Elec- 
tronics. 

NEW! HIGH -PERFORMANCE 
S -100 MOTHERBOARDS 

19 slot: $174 unkit, $214 assm 
12 slot: $129 unkit, $169 assm 

6 slot: $89 unkit, $129 assm 
(Unkits have edge connectors and termination resistors 

pre -soldered in place for easy assembly.) 
These 3rd generation motherboards are shielded, ter- 

minated, and designed to work with the latest 5 and 10 
MHz CPUs coming on line. Fits in Godbout, Vector, 
IMSAI, TEI, and similar enclosures. These high quality 
products are a welcome addition to any system - or the 
start of a great one. 

2S " Interfacer" S -100 I/O board 
$189 unkit, S249 assm, $324 CSC* 

IDual serial port with 2 full duplex parallel ports for 
RS -232 handshake. Crystal timebase, Baud rates to 19.2 
KBaud selectable for eagh port, much more. This no- 
excuses serial board doed things the others only dream 
about. 

NEW! 3P +S "Interfacer II" 
S -100 I/O board $189 unkit, 

$249 assm, $324 CSC* 
Incorporates 1 channel of serial I/O (with all the 

features of a port from the 2S "Interfacer'), along with 3 
full duplex parallel ports with attention /enable /strobe 
bits for each parallel port and individual interrupts. The 
versatility of each port contributes to a very versatile, 
and extremely flexible, I/O board. 

NEW! Memory Manager 
$59 kit, $85 assm, $100 CSC* 

Add bank select and extended addressing to older 
S -100 machines - boost memory capacity beyond 64K, 
up to 1 megabyte! Use our new extended addressing 
memories, or retrofit existing memories that have phan- 
tom or extra qualifier lines. 

SEND FOR OUR HOT- OFF -THE -PRESSES CRTRLOOUE 

...AND DON'T FORGET 
OUR MEMORIES! 

All our memory boards are fully static, are zip along 
with 5 MHz systems, include a 1 year warranty, and are 
available in 3 different configurations. Here are just 
some selections from our roster of 14 Econorams -.. 

Name Buss & notes Unklt Assm CSC' 
8K Econoram IIA S -100 S149 S179 5239 

32K Econoram X S -100 S529 5649 5789 
24K Econoram XII S-100 (1) S329 5419 S519 
16K Econoram XIV S -100 (2) 5289 5349 $448 
16K Econoram XV -16 Heath H8 (3) S329 S395 n/a 
32K Econoram XV -32 Heath H8 (3) S599 S729 n/a 

Notes 
(1) Bank select board -2 independent banks addressable on 

8K boundaries. 
(2) Extended addressing (24 address lines). 
(3) Bank select option for implementing memory systems 

greater than 64K. 
CSC boards are qualified under our high- reliability Certified 
System component program (200 hour burn -in, replace- 
ment in event of failure within 1 year of invoice date) 
Econoram is a trademark of Godbout Electronics. 

It's time 
for a holiday special... 

The MA1003 is a superior clock module, with built -in 
timebase, that needs no introduction. Put it in our case 
(designed specifically for this module), and you've got 
a real winner. The price? $19.95 for both clock and 
case - while they last. 

®QP 
GODBOUT ELECTRONICS 

Bldg. 725, Oakland Airport, CA 94614 

TERMS: Cal res add tax. Allow 5% tor shipping, excess 
refunded. VISA' /Mastercharge" call our 24 hour order 
desk at (4151 562.0636. COD OK with street address for 
UPS. Prices good through cover month of magazine. 

SEASON'S GREETINGS! 
CIRCLE 52 ON FREE INFORMATION CARD 

SEND FOR OUR FREE FLYER 

THIS MONTH'S SPECIALS 
ASCII KEYBOARD 5988 

Keyboard Contains 82 
keys (minus caps), Hex 
board, 74XX and CMOS 
chips, and a complete 
array of driver transis- 
tors. Cd. Ni X-I341 Wt. 31ts. 

FLOPPY DISC 

CONTROLLER BOARD 

Boards contain 86 I.C.s, 
and as many .01 glass or 
disk decoupling caps. All 
boards are in excellent 
condition. Ready to go, 
with gold plated sockets 
and connectors. 

'2895 

_ __ 
1 

Cet ls.1090 WI. I It. 

QUAD "JOYSTICK" 5449 
POTENTIOMETER 

Each assembly contains 
four miniature pots. Pots 
are 100K ohms. Cd. No. X-1440 Wt. 5u. 

TERMS: Add Postage 
MINIMUM ORDER: $10.00 
Mastercharge and Visa accepted 

P.O. Box 2361R °Ng 
Woburn, MA 01888 
TEK -EL Corp. 

NEW RETAIL STORE 
27 GILL ST., WOBURN, MA 01801 

Store & Warehouse open 9 -5 Sat 9 -1 
Tel 61 7- 935 -7328 

CIRCLE 45 ON FREE INFORMATION CARD 

AUDIOVOX CB RECEIVER 

IDEAL 
CHRISTMAS 
GIFT 

$9.95 to. 
The CBC -100 Converter uses your regular 
car radio and antenna to receive 23 citizens 
band channels. Micro in size, this unit 
utilizes 10 crystals, 10 transistors, 7 diodes, 
dual conversion superheterodyne with 
crystal filter and built -in noise limiter 
circuit. No FCC license required. 

ITC Supermarket Of Electronics 

SOLID STATE DIGITAL AMPLIFIER 

MADE 
FOR 

NASA 

IDEAL FOR EXPERIMENTORS - 

Contains 69 transistors, 175 resistors, 45 
diodes, 14 50K pots, 41 silver mica caps, 
11 wirewound resistors, 4 mylar capacitors, 
1 bridge rectifier, 6 coils, 1 relay, 1 24 
volt power supply, 8 assorted switches,con- 
nectors, heat sinks, A. other components. 

HUNDREDS 

N 
OF DOLLARS 

$ PRECISION PARTS 

GENERAL ELECTRIC 

BATTERY CHARGER 
GREAT HOLIDAY ITEM 
FRESH BATTERIES... ",- 
WHEN YOU NEED THEM 
REG. $14.95 

NOW 
$12.95 

$ 

With additional 52.00 Factory Rebate Coupon 
GE batteries recharge up to 1000 times can last 
for years! Keep a spare set on charge. 
charges AA, C. D. and 9 volt size GE batteries 
UL listed 

IRRADIATED POLYOLEFIN 

SHRINKABLE TUBING 
PERFECT INSULATION COVER 
SHRINKS TO LESS THAN 
HALF OF SUPPLIED DIAMETER. 
6 Ea -6" lenghts to a bag 
DIAMETER COLORS Please Specify 
1/8" Red, Black, Clear, White 

$1.99 per bag of 6 

POTTER & BLUMFIELD 

RELAY 
DPDT 
6 VDC 
600 MW 
COIL RESISTANCE 
80 OHMS R50S- E2 -Y2 -6 
MAY BE DRIVEN DIRECTLY FROM 

TTL PERIPHERAL DRIVER 
TTL BUFFER 
CMOS BUFFER 
HTL BUFFER 
CMOS PERIPHERAL DRIVER 

$1.49 

2 WATT SOLID STATE 
AMPLIFIER 

99t 
Pre -assembled on mini 
PC board, schematic 
included 

CONTINENTAL SPECIALTIES CORP 

LP -2 MEMORY LOGIC 
PROBE 
DETECTS PULSE WIDTHS DOWN 
TO 300 NSEC. REPETITION RATES ?> 
UP TO t.5 MHz 

REVERSE & OVER -VOLTAGE 
PROTECTED 

Detects pulse widths down 
to 300 NSEC Repetition 
rates up to 1.5 MHz 
Reverse & over -voltage 
protected. 

POTTER & BLUMFIELD 

RELAY 
4 PDT 
24 VDC 
3 AMPS 
28 VDC RESISTANCE 

$1.69 

K H4703-1 

CONTINENTAL SPECIALTIES CORP 

EXP 300 
PUT YOUR 1111111111111111111i111111111111111111111111111 

CIRCUIT lI$) II1111lll llliillllllli(((llllllll)Tlllll 
IDEAS TO ...... ............................... . 

WORK ... THE EASY WAY 

EXPERIMENTOR SOLDERLESS 
BREADBOARD 

LENGTH 6 0" $9.95 

NEW FROM WELLER 

INSTANT HEAT 
HOBBY /SOLDERING GUN 

INSTANTLY CUT THRU: Vinyl Tite, 
Plastic Cord, Thermoplastic Material 

Smooth plastics as 
well as traditional 
soldering gun for 
metal or electrical 
connections 
REG. $16.25 

> ' \ 7 
-1'9200K 

HOLIDAY SPECIAL $14.39 

MULTI -VOLTAGE AC 
ADAPTOR 

SAVE ON BATTERIES 

300 mA 3. 4.5, 6, 7.5 
9,12V 
4 -WAY PLUG 

$3.99 

MINIATURE ALUMINUM 
RADIAL LEAD 

ELECTROLYTIC 
CAPACITORS 

A must for PC work 
1 -9 10 -99 100- 

22 mf /25V ill 12 ea .10 ea .08 ea 
33 mf /25V 12 ea .10 ea .0a ea 
100 ml /25V 17 ea .14 ea .10 ea 
220 mf /25V 19 ea .16 ea .13 ea 
1000 mf /25V 49 ea 41 ea .35 ea 
10 ml /35V .12 ea .09 ea .07 ea 
10 ml /50V 12 ea 09 ea 07 ea 

Please specify value 
Other values upon request 

6 DIGIT 24 VDC 
COUNTER 

CONTINUOUS 2.71 WATTS 

USE FOR TAPE RECORDERS 
PIN BALL MACHINES 
MINI- COMPUTORS 

REG. $6.00 

LOW $1.99 

RECTIFIER 

MOST POPULAR 5 for $1.00 1000V at 2.5 Amp 
SAME AS HEP 170 100 for $15.00 

'AA' NICAD 
FAST CHARGE 
BRAND NEW 

99R 6 for $5.50 

ITC'' 2772 W. Olympic Blvd. 
ELECTRONIC Loa Angeles, CA 90006 
SUPERMARKET (213) 388 -0621 
Minimum Order $5.00. Please add $2.00 postage and handling. 
California residents add 6% Sales Tax. VISA/ Master Charge: 
State number and expiration date. OEM and Institutional 
inquiries invited. 

Happy 
Holidays 
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www.americanradiohistory.com

www.americanradiohistory.com


Radio Shack -Your No. 1 Parts Place TM 

Low Prices and New Items Every Day! 
Low -Power 
Schottky ICs 

Low 490 As 

100% Prime 
Guaranteed Specs 

Improved 5 -volt logic devices use 
Schottky diode technology for 
minimum propagation delay and 
high speed at minimum power. 

Type Cat. No. ONLY 

74LS00 276 -1900 .49 
74LS02 276 -1902 .59 
74LSO4 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 
74LS132 276 -1927 .99 
74LS151 276-1929 .99 
74LS157 276-1930 1.19 
74LS161 276-1931 1.49 
74LS164 276-1932 1.49 
74LS175 278.1934 1.19 
74LS192 276-1935 1.49 
74LS193 276 -1938 1.49 
74LS194 276 -1937 1.49 
74LS196 276 -1938 1.59 
74LS367 276 -1835 1.19 
74LS368 276 -1836 1.19 
74LS373 276 -1943 2.39 
74LS374 276 -1944 2.39 

4000 -Serles CMOS ICs 
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 
4048 276 -2446 1.89 
4511 276 -2447 1.69 
4049 276 -2449 .79 
4050 276 -2450 .79 
4051 276 -2451 1.49 
4066 276 -2466 1.39 
4070 276 -2470 .79 
4518 276 -2490 1.49 
4543 276 -2491 1.99 

All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 
Included with Each Device. 

NEW! Silicon Solar Cells 

1 
Low As 

599 

Convert light to electrical power. All deliver 
0.45V at rated current. Use several in series/ 
parallel for higher voltages or current. 
276 -122. 1/2 3" cell. Rated 500 mA ... 5.99 
278 -123. Full 3" cell. Rated 1 amp ... 8.99 

NEW! Switches 

Low As 

169 

OA Subminl Push Switches. One red, 
one black. SPST momentary contacts 
rated 0.5A, 125VAC. Normally open. 
275 -1571 Pkg. 2/1.89 

O Compact Lever Switches. 6A at 
125VAC. SPST. 275 -257 2.49 
DPDT. 275-259 2.99 

NEW! BNC Connectors 

ai 

149 21 
(7 Type 1094 Female BNC. Mounts in sin- 

gle 556' hole. 278-105 1.49 

Q Type US -88 Male BNC. No soldering! 
Screws onto standard coax cable. Plated 
finish. 
For RG -58 /U Cable. 278 -103 2.19 

For R859 /U Cable. 278 -104 2.19 

Hall -Effect Sensors 

19s 
Pkg. 

I 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 tachs, position sensing, 
pulse counting. 5 to 16V supply. TO -92 
case. With data. 
276.1846 Pkg. nl 3/1.98 

BIFET Op Amps 

o 

Low 189 
As 

Feature very high input impedance, low 
noise. Fast 13V xS slew rate is ideal for low 
TIM distortion audio amplifiers. Internally 
compensated. Up to ± 16V supply. 
EA LF 353N. Dual BIFET Op amp. 8 -pin DIP. 
276-1715 1.89 
EO TL 084C. Quad BIFET Op amp. 14 -pin 
DIP. 276.1714 2.99 

SN -76477 "Music 
Synthesizer" IC 

Creates almost any type of sound! High 
level op amp output. Includes 2 VCOs, 
low frequency osc., noise generator, fil- 
ter, 2 mixers, timing logic. 28 -pin DIP. 
With data. 276.1765 2.99 

Unique LEDs 

O Tri- Color. Displays red, green, yellow. 
Uniform light output of 0.6 mcd. Forward 
voltage: 2.2VDC. Max. current: 25mA. T1 -3 
case style. 
276-035 1.39 

(] Red Flasher. Operates directly from 
5VDC power source. Pulse rate: 3 Hz. Max. 
current: 20 mA at 5VDC. 
276-036 1.29 

LED Bar /Dot Display 
Driver 

349 

LM3914N. Features 10 adjustable analog 
steps, bar or dot display mode. Current - 
regulated LED ouputs. 8 to 25VDC supply. 
18 -pin DIP. 276-1707 3.49 

LM3915N. As above but with 3 dB log steps. 
276 -1708 3.49 

AC and DC 
Relays 

u3w 
199 

As 

SPST Salid State AC Relay. Handles 24 

to 280VAC at up to 1.5A. TEL compatible 
5VDC control input. 1500VRMS isolation 
275.236 1.99 

E 12VDC SPOT. Silver -plated contacts: IA 
at125VAC. 275-231 2.49 

MC14553 3 -Digit 
299 BCD Counter IC 

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 

RAM Memory ICs 249 
Low As 

2102 1024 x 1 Array. Low -cost static memory chip. 
16 -pin DIP. Buy 8 and save! 
276 -2501 2.49 Ea. or 8114.95 

2114L 1024 x 4 Array. NMOS static RAM. 18-pin 
DIP 276 -2504 10.99 

Manufacturer's Data Books 

ro 

Low As 

295 

A B 

Need Info? - Find it 
at Radio Shack! 

I Motorola RF Data Manual. Power and small -signal RF transis- 
tors, hybrid amplifier modules, more. 62 -1380 4 95 

O Motorola Low -Power Schottky TTL. Data and diagrams plus 
selection guide for choosing best device. 62 -1381 3 95 

© Linear Applications, Vol. 2. Latest data, diagrams, applica- 
tions briefs and articles. Indexed. 62 -1374 2 95 

(] CMOS Integrated Circuits. Covers 74C, CD4000- series with 

complete data, diagrams. Cross referenced. 62 -1375 3.95 
El Memory Data Book. Complete into on MOS and bipolar mem- 
ory components, support circuits. 62 -1376 3 95 

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. recognized motor. For 120VAC, 60 Hz. 
273 -241 12.95 

12/24 -Hr. LCD 
Clock Module 

1995 

24 -Hour Alarm 
Shows Time /Day /Date Actual Size 
Complete clock module - just add switches and battery! 0.25" 
LCD display has built -in backlight, alarm set, PM and snooze 
indicators. Operates up to a year on single 1.5V battery. Accu- 
racy: -,13 seconds per month. 277 -1005 19.95 

WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! ftadio Ihae 

A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 
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LOW, LOW DISCOUNT PRICES 

OPULA 
COMPONENTS INC. 

OFFERS YOU: 

HARD TO GET COMPONENTS 

MONEY SAVING DISCOUNT PRICES 

TOP SELECTION OF FIRST QUALITY 
POPULAR COMPONENTS 

ALL COMPONENTS GUARANTEED 
TO BE FACTORY PERFECT 

(MONEY BACK GUARANTEE) 
UARTS 
AY IDI A 
7R1602B 
AY- 110151, 
AY- 3.10144 

TELECOMMUNICATIONS 
AY-5.9100 Push Button Telephone Driller CACAO 
AY- S-9200 Repertory Dialler 
AY -5 -9500 CMOS Generator 

GENERATOR /ENCODERS 
R0- 3.2513 Character Generator (upper or lower case) 
A1- 5.2376 Keyboard Encoder 
AY -5 -3600 Keyboard Encoder 

8080/8085 SUPPORT CHIPS 
UPD8080AFC 8-Bd N- Channel Microprocessor 
UPD8085AC Smote Crop 8-Bit NCnannel Microprocessor 
UP08155C 2048 Bit Static MOS RAM with I 0 Ports 8 Timer 
UPB8212C 8-Bit I 0 Port 
UPB8214C Priority Interrupt Controller 
UPB8216C 4 -Bit Parallel Bidirectional Bus [HIM 
UPB8224C Clock Generator 8 Driver for 8080A Processor 
UPB8226C 4-Bit Parallel Bidirectional Bus Driver 
UPBB22BC 8080A System Controller 8 Bus Driver 
UPB8238C 80808 system Controller 8 Bus Driver 
UPD82S1C Prop Communication Interlace 
UPD8253C Prop Interval Timer 
UPD8255C Prop Peripheral Interlace 
UPDB257C Prop DMA Controller 
UPD8259C Prop Interrupt Controller 

MICROPROCESSOR CHIPS 
UPD780C(Z80) 8-1311N-Channel Microprocessor completely 280 

compatible 
UP0780C- 1(ZBOAI8,8it N- Channel Microprocessor completely 180 

compatible (4MNOI 

CONTROLLER CHIPS 
UPD765 Single Double Density Floppy Disk Controller 
FO1771B Smok Density Floppy Disk Controller 
FOI 7918 Dual Density Floppy Disk Controller (IBM compatible) 
CRT5027 CRT Controller 
UPD372D Floppy Disk Controller 

RAMS 
UPD2102ALC -4 1024 Bit Fully Decoded Static MOS RAM flow power) 
UPD2101ALC-4 1024 Bit (256441 Static MOO RAM with separate 

I 0 (low power) 
UPD2111ALC -4 1024 Bd (256.4) Static MOS RAM *nth common I 0 

8 output disable (low power) 
2114UCB 4K Static RAM 45Ons 
UP05t01C -E 1024 Bit 1256.41 Static CMOS RAM 
UPD411AC 4K Dynamic RAM 
UP0416C 16K (1638401) Bit Dynamic MOS RAM 

BAUD RATE GENERATORS 
COM5016 Dual Baud Rate Generator 
C0M5036 Dual Baud Rate Generator 
BR1941L Dual Baud Rate Generator 

SOUND GENERATOR 
5876477 Complex Sound Generator 

ASTRO 

54 io 
3 90 
5 20 
6 75 

13 95 
13 95 

4 25 

6 50 
12 10 
12 95 

5 35 
12 75 
18 95 

2 40 
3 90 
2 40 
2 55 
3 35 
3 95 
3 95 
5 40 

13 95 
5 40 

16 95 
1490 

13 50 

15 95 

59 95 
59 95 
59 95 
39 95 
39 95 

2 60 

2 75 

3 50 
6 95 
4 35 

4 95 
12 75 

15 50 
15 50 

9 BO 

3 65 

COM1671 Asynchronous Synchronous Receiver -Transmitter 24 50 

LINEAR 
SG3524N J Switching Repulalor Converter S 40 

TO ORDER: Specify part number. name. price á Quantity 
Check or money order must accompany order Add Si 75 for 
postage & handling. New York State residents add 7 °o sales tax. 
Foreign Customers. Payment must be in U S dollars by Inter- 
national postal money order or cashier's check Add 2000 for 
shipping & handling 

FREE 
GIFT 

WITH EACH ORDER. WE WELCOME 

INQUIRIES FROM MANUFACTURERS, 

DISTRIBUTORS. 8 INSTITUTIONS. 
NO C.O D., MINIMUM ORDER 510.00. 

(PRICES GOOD THRU DECEMBER 15, 1979) 

Order Today from: 

POPULAR COMPONENTS INC. 
DEPT. RE 1279 
P.O. BOX 866 
MELVILLE, N.Y. 11747 

CIRCLE 4 ON FREE INFORMATION CARD 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

AMC Sale 110 

60 AP Products, Inc 33 

56 Aaron -Gavin Instruments 97 

5 Active Electronics I I6 

Advance Electronics 25,34,69,72 -73 

20 Advanced Computer Products 108 

6 All Electronics I IO 

59 Amelect, Inc. 35 

30 American Antenna Coy. 4 

Apollo 100 

Asante Enterprise Ltd 98 

66 B & K Dynascan Corp. 77 

53 Babylon Electronics IIO 

Karel Bartz 104 

29 Beckman 80 

67 Blacksburg Group 96 

Bullet Electronics 101 

Burdex Security IIO 

44 C F R Associates 99 

Camelot Direct 13 

Chaney Electronics 104 

C I E- Cleveland Institute of Electronics 
18 -2I 

Command Productions 104 

Concord -Computer Components 114 

Continental Specialties Con. 2 

The Cooper Group 93 

Doge Scientific 100 

100 

54 

9 

23 

25 

64 

15 

47 

Delta Electronics 

Deltroniks 110 

Digi -Key 109 

D R C- Digital Research Corporation 114 

EICO 93 

50 Enterprise Development Corp 84 

Fair Radio Sales 104 

33 Fluke 6 -7 

16 Fordham Radio Supply 90,115 

21 & 22 Formula International 102 -I03 

36 Fuji -Sven 105 

Golden Enterprises 99 

52 Godbout Electronics 118 

55 Grantham College of Engineering 93 

100 Heath 4,26- 27,87 -89 & Coy. 3 

63 Hickok Electrical Instruments 79 

39 Hitachi -Denshi 2 

35 Hobby World 106 

17 ITC - Electronic Supermarket 118 

Information Unlimited I IO 

19 International Crystal Mfg. Co 91 

JS&A 1 

57 & 58 Jameco Electronic 112 -113 

24 Kesler Solder 86 

Lakeside Industries 100 

42 MFE Company 98 

7 Meshna 106 

- National Radio Institute (NRI) -Div. of 
McGraw Hill 8 -1 I 

- National Technical Schools (NTS) .... 28 -31 

48,49 Netronics 76,82 

40,41 O.K. Machine & Tool 22,75 

- Olson 104 

27 Optoelectronics 17 

12 PAIA 94 

65 PTS Electronics 86 

62 Pac -Com 92 

37 Panasonic 38 

2 Panavise 81 

26 Poly Paks 107 

10 Pomona Electronics 85 

4 Popular Components 120 

11 Quest 117 

8 Radio Shack 119 

43 Ramsey Electronics I I I 

31 Ripley Co., Inc. 35 

18 Rye Industries 97 

- Sabtronics 36 -37 

32 Schober Organ 15 

61 Shure 32 

46 Solid State Sales 106 

51 Southwest Technical Products 92 

- Spacecoast Research 104 

- Speakerlab 100 

- Surplus Center 104 

3 Tab Books 94 

45 Tek -EI Corp. 118 

- Texas Instruments 84 

13 Tri-Star 110 

V.I.Z. Mfg 96 

34 Vector 95 

28 Wersi Electronics 81 

38 Weston Instruments 23 

14 Zemco 24 

MOVING? 

Don't miss a 

single copy of 
Radlo -Elec- 
tronics. Give 
US: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

J 

name (please print) 

address 

city state zip code 

Mall to: Radio- Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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no loose ends 
AIA -In -One: computer, floppy, 1/0,16< RAM. $1595* 

7 } t{} 1 L 1 k 1 4 Y à Y r r j* i i i a} ! l 

MI Tee 211 eicroproeessors 

[lead 2.5410X: 

Mer51 111 bytes RSA u ande.le to IK 

tlsplell 27 lines by 11 chera,ters 

Characters' 3 o 7 dot matrix, upper a lover me 

(tunics' 33 specie! graphies ehane/rs 

Keyboard' 72 keys, it alphanumeric a 12 function 

control (1 user- defsnable) 

Sourie keypad! 12 keys 

Limier Redressing' relative i direct hr lull cursor control 

(dit functions! Insert or delete chorale or line 

I1Me1 Weal and reverse by neuter for highlt$httng - 

Hea'hki-. H 39 

New Heathkit® H89 
All -In -One Computer 
Heath takes the risk out of selecting a 

balanced computer system. Now, video 
terminal, floppy, keyboard and 8 -bit 
computer are brought tDgether in one 
self- contained, compact unit. Nothing 
hangs out. 

Two Z80's 
The personal computer has never been 
simpler. Or smarter. Two Z80 microproc- 
essors mean terminal never shares pow- 
er with computer, as do most desk -top 
units. So this terminal is capable of a 

multitude of high -speed functions, all 
controllable by keyboard or software. 

102K bytes storage 
Built -in floppy disk system gives you fast 
access to p-)grams and data. Each 51i4- 
inch diskette has more than 102K bytes 
of storage area, enough to hold entire 
files. The All -In -One comes with 16K 
RAM, expardable to 48K. 

Hundreds of uses at 
home or work 

Learn by building 
What better way tc learn about comput- 
ers than to build one yourself? The All - 
In -One is available i1 easy-to -build kit 
'orm, as well as completely assembled. 
_ike all Heath electronic kits, it corres to 
iou with its own easy-to-follow aem- 
Dly manual and a ration.vide net'scrk of 
service certers to assure smooth sailing. 

FREE CATALOG 
The All -In -One Computer runs programs 
written in MICROSOFT' BASIC and Wahl* 
ASSEMBLER _anguages. And it accepts all 
current software written for the popular 
Heathk t HE computer. You can choose 
from stores of practical programs for 
home and business. 

For Corr plate details en the 
Heal- k t H89 All- In-One 
Corn" u!er and nearl i 400 
()thee el hct-onic kits fo ) our 
home, wort or pleasure. send 
toda? fc r lie latest Heathkit 
Catalog of .alues. 

'$1195 without floppy. Mail order kit price, F.O.B. Benton Harbcr, Ml. Also available at Heathkit Electronic CerLars at slightly higher pries. Pr -es subject to change 
without notice. 

HeathkÌt® 
HEATH COMPANY, CEPT 020 -600, BENTON HARBOR, 111 49022 
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In one year our K40. antenna 
has become the largest selling 

CB antenna in the world! 
1. It's the most 

expensive... 

S42.° 
And when you 
pay more, 
you expect more! 

suggested retail 

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 just 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. 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. 

'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 
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 antenna. 
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 Mommá ." 

-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." 

-HR. Castro, vea. Monserrante D -67, Salinas. Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

-John A. Blum, Box 446, Zelienolple, PA 

SHAKESPEARE: "... I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

-H. Bashed, Jr., 15 King Rd. Park Ridge, NJ 

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." 

-Jerome R. Brown, 7800 S. Linder, Burbank, IL 

...This 
Antenna 

is so 
DYNAMITE 
you receive a ... 

GOOD 
STUFF 

FOR PROS 
ONLY! (SPECIAL NOTE) 

IF YOU'RE A 
BEGINNER: 

GUARANTEE I : The K-40 wa trament farther and re- 
curds more chary than the antenna d replaces Or the custom 

wi. receive a prompt and hi refund from the Ragetered 
K -40 Dealer who entailed and tuned d 

GUARANTEE H: Uncondrtareav guaranteed lot 12 
months. Guaranteed epee., cracking. ch,ppla, 
Guaranteed against mechwcal tadure Gua 
arum.' Isere Guaranteed agree accidental 

Ou . y, . 'c _ ap- 
py to sell you any of the older 
style and less expensive an- 
tennas that are great bar- 
gains for any beginning CB'er. 

AMERICAN ANTE NI 
ELGIN, IL 60120 
COPYRIGHT AMERICAN ANTENNA 1979 POWER! 

... Sold exclusively by T American 1(40 Dealers throughout the U.S. Q Canada. 
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