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FOR THOSE OF YOU WHO ° HAVING 
SECOND THOUGHTS ABOUT YOUR . I T CB. 

Move up to the al -new Cobra 
29GTL. It's the t -lira generation of 
the trucker -proven Cobra 29. And 
like the 29 and the 29XLR before 
it, it advances the state of the art. 

Transmitter circuitry has been 
refined and updated to improve 
performance. 

Receiver circuits have been 
redesigned to include dua- FET 
mixers, a monolithic crystal filter 
and a ceramic filter to reduce inter- 
ference anc improve reception. 

By improving the transmitter 
circuitry the 29GTL keeps you 
punching through loud and clear. 
By incorporating new features for 
better reception everytning you 
copy comes back loud and clear. 

- , 

So if you're having second 
thoughts about your first C3, make 
your next CB the Cobra 29GTL. 

We back it with a guaranteed 
warranty and a nationwide network 
of Authorized Service Centers 
where factory -trained technicians 
are available to help you with 
insta_lation, service and advice. 

But more important than that, 
we sell it at a price you won't have 
second thoughts about. 

cep) obra 
Punches through loud and clear. 

Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W. Cortland St., Chicago, Illinois 60635 
Write for color brochure 

EXPORTERS: Empire Plainview, N.Y CANADA: Atlas Electronics Ontario 
CIRCLE NO. 11 ON FREE INFORMATION CARD 
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NEW TECHNOLOGY 

The JS&A Mini Travel Alarm will fit in your 
briefcase, pocket or purse and is no larger 
than four quarters. 
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The new JS&A Chess Computer plays six 
levels of chess and costs only $99.95. 

The inners 
These two products continue to be our best 
sellers. Can you figure out why? 

The two products shown above are our best 
selling new products. The Chess Computer 
compares with similar computers selling for up 
to $400. The JS&A Mini Travel Alarm com- 
pares to the $100 Seiko alarm but is smaller 
and less than half the price. 

Is there more to these products than value? 
Let's take a closer look. The following are 
descriptions of these two new items with our 
conclusions at the end. 

THE MINI TRAVEL ALARM 
It's small. And because it's small, it fits 

anywhere. In your briefcase or in your pocket. 
The new JS&A Mini Travel Alarm measures 

only 3/8" x 11/4" x 21/2" and has a small easel 
support on the back. Just set the alarm, and 
the electronic beep will wake you up. The clock 
movement is totally solid-state, and a built-in 
night light lets you view the time in the dark. 

But the JS&A Mini Travel Alarm does more. 
First, it makes a great pocket watch. The small 
imitation black leatherette carrying case that 
comes with the unit has a window so you can 
view the time even when the unit is in its case. 
Secondly, it tells accurate time-within fifteen 
seconds accuracy per month. And finally, it's 
inexpensive-only $29.95 complete with car- 
rying case and two readily -available hear- 
ing aid batteries. It makes a perfect gift for 
everyone on your gift list. 

There is also a deluxe version with a built-in 
timer and dual time zone capability. You can 
now display one time while keeping the 
second time in memory. 

The Mini Travel Alarm can be ordered by 
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calling our toll -free number below or sending 
your check for $29.95 for the regular version or 
$39.95 for the deluxe version. Please add 
$2.50 postage and handling and Illinois resi- 
dents add 5% sales tax. 

THE JS&A CHESS COMPUTER 
It's a chess -playing robot. The new JS&A 

Chess Computer is not only programmed with 
the rules of international chess, but it has a 

brain that thinks for itself. 

You enter your move and the computer 
examines all the probabilities and makes its 
.move. There are six levels of play-from be- 
ginner to professional-so the game increases 
in difficulty as you become more proficient. 
And you can change levels right in the middle 
of a game if the robot starts to beat you. 

The computer is small, easy to store, and is 

played with your own board and chess pieces. 
The JS&A Chess Computer has been pro- 
grammed to handle all the international chess 
rules including castling, en passant, and pawn 
promotion. The entire unit is housed in a hand- 
some case only 4" x 7" x 21/2" high, weighs 14 

ounces and comes with an AC adapter. 

One of the major breakthroughs has been its 
price. The JS&A Chess Computer is available 
for only $99.95 complete with AC adapter and 
complete instructions. (Add $2.50 for postage 
and handling and Illinois residents please add 
5% sales tax.) If you play chess, you already 
own half of the system-your board and chess 
pieces. With JS&A's Chess Computer, you'll 
own the other half plus a very clever opponent. 
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OUR CONCLUSIONS 
Why are the above two products so suc- 

cessful? Value would seem the most obvious 
reason. These products easily represent 50% 
lower prices than popular brand name 
products. Or is it features? Each product has 
real advantages over the competition. Or is it 

simply our 30 day trial period? It's the most 
consumer -oriented way to use and experience 
a product before you buy. 

Why do people buy these products from 
JS&A? Value? Certainly. Features? Yes. But 
most importantly, we give you the assurance 
that if you are not satisfied with any JS&A 
product, you may return it within 30 days for a 

prompt and courteous refund. There's no 
stuffy sales clerk to ask you embarrassing 
questions, no parking problems, and no long 
lines. And we'll even refund our $2.50 postage 
and handling charge. 

Why not join the space-age revolution with 
one or both of our most exciting new products. 
Order any one of our two winners at no 
obligation, today. 

ALES 
®GROUP 

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

Call TOLL -FREE 800 323-6400 
In Illinois Call (312) 564-7000 

©JS&A Group, Inc.,1978 
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Bearcat° 250 Features: 
50 Channels/5 banks -Program 50 frequencies from 
infinite frequency combinations. Designate certain banks 
for specific types of activity, for example. use bank 
1.10 for Police, 11.20 for Secret Service. 21-30 for 
Drug Enforcement Agencies, etc. 

5 -Band Coverage -Includes Low and High VHF 
bands. UHF and 2 meter plus V. meter amateur bands. 
With special programming techniques. this unit can 
monitor additional frequencies not published in 
factory specifications. 
Self -Destruct -In case your scanner falls Into enemy 
hands. you can electronically erase up to 64 frequencies 
in storage memory with only two key strokes. ' Search/Store-"Hands-ofF' automatic search 
operation that locates and "remembers" active 
frequencies. 

Search/Recall-Used in conjunction with search, 
displays frequencies found In search/store sequence. 

Communications Electronics' -quality control 
approval rating .1. Our highest quality grade for 
technologically sophisticated equipment. 
Crystalless-Without ever buying a crystal. you can 
select from all local frequencies by simply pushing a 
few buttons. 

Priority -Samples programmed priority frequency on 
channel 1 every 2 seconds regardless of other scanner 
operations -important for professionals who must 
monitor a certain frequency. 
Time -Brilliant digital LED clock -will display hours. 
minutes and seconds. Extremely accurate! 
Count -Frequency "traffic analysis may be easily 
recorded to keep track of potentially hostile forces. 
Automatically counts numbers of transmissions on each 
channel to determine the most active frequencies. 
Non -Volatile Memory -No batteries required to retain 
memory. even when scanner is unplugged. MNOS 
integrated circuit utilized for memory. 
Scrambler/Tape Audio Output -Top secret crypto- 
graphic messages may be received and decoded by 
connecting the Bearcot 250's audio output jack to a 

correctly keyworded decrypting device, even If it utilizes 
the National Bureau of Standards. Data Encryption 
Standard. 
Small Size -The Bement 250's small physical size lends 
itself to government monitoring applications. When 
used with a battery power supply and a tape recorder. 
the Bearcat 250 may be easily concealed in an attache 
case for unattended, unobtrusive surveillance. 
Auxiliary-On/Off control of auxiliary equipment (tape 
deck alarm, light. motor) when transmissions occur on 
programmed channels. Now. law enforcement agents 
can activate a tape recorder by remote control when 
a "body mike' transmission is received. 

Speed -Choice of either 15 or 5 channels per second 
scan speed for closer monitoring of desired frequencies. 
Limit -Sets the upper and lower frequencies of the 
user controlled search range. 
Birdie -Lockout -Avoid annoying scanner "lockup' 
during search mode Scanner will skip over any 
programmed birdies! 
Search Direction -Determines in which direction 
search goes for faster return to desired frequencies. 
Direct Channel Access -Move directly to desired 
channel without stepping through all channels. 
Automatic Squelch -Factory -set squelch 
automatically blocks out unwanted noise. 

Decimal Display -Shows frequency and channel 
number as well as programmed function. 
Deluxe Keyboard -Makes frequency and feature 
selection easy for simple programming. 
Patented Track Tuning -Receive frequencies across 
the lull band without adjustment. Circuitry is 
automatically aligned to each frequency monitored. 
Selective Scan Delay -Adds a two -second delay to 
prevent missing transmissions when "calls" and 
"answers" are on the same Irequency 

Extended Frequency Coverage -With special 
programming techniques. the Bearcat 250 can monitor 
125.146 MHz. and 399.420 MHz in addition to the 
normal frequencies, without special modifications 
Simple Programming -Simply punch In on the 
keyboard the frequency you wish to monitor. 
Space Age Circuitry -Custom Integrated circuits.. 
a Bearcat tradition in scanning radios. 

Rolling Zeros -This Bearcat exclusive tells you which 
channels your scanner is monitoring. 
UL Listed/FCC Certified -In addition to the 1 rating 
from Communications Electronics: the UL and 
FCC certification assures you of quality design and 
manufacture. 

The new Communications Electronics Bearcat' 250 
Is an incredible scanning radio offering the scanning 
professional and the knowledgeable scanning enthusiast 
more monitoring capabilities. more frequency versatility. 
than any other scanning monitor available today. 

It uses patented Bearcat integrated circuitry. so there's 
never a crystal to buy. With pushbutton ease. up to 50 
channels can be programmed in five banks of ten 
channels each. -The keyboard is easy to comprehend. 
simple to use All functions are instantly displayed in 
bright LED numbers and letters. 

All programmed frequencies and pertinent scan in- 
structions are memorized in an electronic memory that 
operates even when the unit is unplugged from wall 
power -there is no need for batteries. 

Not only will the Bearcat 250 capture more scanning 
action. it will "remember" where and how often it heard 
that action. Now it's easy to Identify which frequency is 

used most often. It will search automatically through a 

selected frequency range and memorize in its search 
memory up to 64 active frequencies. To determine what 
frequencies were found during the search store mode, 
simply push the recall button -and they will be displayed 
one at a time. Press the enter key and any of these 
frequencies is entered automatically into the scan Box 1002, Ann Arbor, Michigan 48106 U.S.A. 
memory. 

2 
FOR YOUR FREE COMMUNICATIONS ELECTRONICS BEARCAT° SCANNER CATALOG, CIRCLE 1 ON 

i 

As low as $259.00 
in quantities below 

stenos 
a 

1.# 

THE INCREDIBLE, NEW 
BEARCAT'250 SCANNER. 
LEADING THE WAY TO REAL EXCITEMENT 

The Bearcat 250 has an auxiliary output feature which 
can be programmed to actuate external devices such as a 

light, alarm, motor, etc. 
ONE-YEAR LIMITED WARRANTY 

With your Bearcat 250, we will send all accessories, a 
complete set of simple operating instructions and a 

one-year limited warranty. If service is ever required. 
just send your receiver to one of our approved national 
service centers. When you purchase your scanner from 
Communications Electronics. you're buying from 
the world's leader in no -crystal scanners- We've sold 
more synthesized scanners than any other company. 

NO OBLIGATION 31 DAY TRIAL 
Test our Bearcat 250 for 31 days before you decide to 

keep it. If you do. you'll own the most sophisticated and 
technologically advanced scanner la the world. If for any 
reason you are not completely satisfied, return it in new 
condition with all accessories in 31 days, for a courteous 
and prompt refund (less shipping charges). 

ADVANCED YET UNCOMPLICATED 
Besides all the advanced features that put the 

Communications Electronics" Bearcat 250 light 
years ahead of any other scanning radio, it has the 
superior engineering and "standard" features that have 
made Bearcat the greatest selling scanner in America. 
Bearcat's patented track tuning insures full band 
coverage for maximum reception. And a single electron- 
ically switched antenna eliminates the need for an 
additional low band antenna. A detailed service manual 
is also available for $15.00 postpaid. 

BUY WITH CONFIDENCE 
The Communications Electronics" Bearcat 250 is 

an extraordinary scanning instrument- It provides 
virtually any scanning function that the most professional 
monitor could require. The Bearcat 250 lets those who 
need to know, know more. To get the fastest delivery 
of your super synthesized Bearcat 250, send or phone 
your order directly to our Bearcat Scanner Distribution 
Center" Mail orders to: Communications Electronics. 
Box 1002 - Department PE12. Ann Arbor. Michigan 
48106 U.S.A. Send $319.00 plus $5.00 for U.P.S. ship- 
ping or $9.00 for U.P.S. air shipping (Michigan residents 
please add 4% sales tax). Foreign orders invited at a 

slightly higher cost. International customers.please read 
special shipping information (in our catalog) before 
ordering. Further price discounts are available to quantity 
buyers. Suggested list price is 5399.95 but you can get 6 
Bearcat 250's @ $309.00, 12 units @ 299.00, 24 units 
@ $289.00. 48 units @ $279.00, 96 units @ $269.00. 
252 units and up @ 259.00. Add $15.00 for each 6 
scanners ordered for U.P.S. U.S. ground shipping. Add 
$195.00 shipping charge for each 6 scanners, on 
international shipments, or write for a pro -forma invoice. 
If you have a Master Charge or Visa card you may call and 
order toll free 800-521-4414 to place a credit card 
order. If you are outside the U.S. or in Michigan dial 
313-994-4444. All order lines at Communications 
Electronics" are staffed 24 hours. 

Since this Bearcat scanner is the most popular unit 
ordered through our Scanner Distribution Center" you 
must order your Bearcat 250 today at no obligation, 
to assure prompt delivery. 

Autoprogramming.' Scanner Distribution Center" and CE 
logos are trademarks of Communications Electronics" 
Bowan' a a registered trademark of Masco Corporation of indiana 

Copyright 1978 Communications Electronic.' 
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Bearcat® 250 
Specifications 
Frequency Reception Range 

Low Band 32.50 MHz 
VHF Band 146.174 MHz 
UHF Band 420.512 MHz 

Extended frequency range 
With special programming techniques the 
Bearcat 250 will also cover the following 
frequencies with a reduction in sensitivity 
VHF Band 125.146 MHz 
UHF Band 399-420 MHz 

Scanner Dimensions 
27.0 cm Wider( 7.6 cm High x 19.4 cm Deep 
(IOW Wide x 3" High x 7%" Deep) 

Scanner Weight 
2 27 Kilograms 
(5 pounds) 

Shipping Weight 
3.18 Kilograms 
(7 pounds) 

Power Requirements 
(Note: 220 Volt AC Export model may 
be available April. 1979) 
110-130 V ac. 60 Hz. 15 Watts 
12.15 V dc. 8 Watts 

Audio Output 
At least 20 Watts rms 

Antenna 
Telescoping (supplied) 

Scan Rate 
15 or 5 channels per second 

Sensitivity 
0 4 microvolts for 12dB SINAD on VHF 
bands. UHF band slightly less 

Selectivity 
Better than' 
-60dB @ ±25 KHz 

Audio Quality 
The BC -250's audio is more noise.frée and 
suffers less distortion than the Bearcat 210 
by a margin of 10 dB or more. 

Image Rejection 
The Bearcat 250 rejects image frequencies 
by at least 8 dB better in all bands than 
the Bearcat 210. 

Connectors 
External antenna and speaker: AC & 
DC Power: Auxiliary control output. 
tape audio output 

Accessories 
Vehicle mounting bracket and hardware. 
AC & DC power cords 

The Communications Electronics" 
Bearcat 250 even has an automatic count 
function that remembers how often any or 
all programmed frequencies were activated 
by transmissions while scanning. This will 
help you determine the value of your fre- 
quency selections. The Bearcot 250 will 
literally search and seize active frequencies. 

An important feature for professionals 
who must monitor a specific frequency is 
the priority channel, Channel 1. If desired. 
whatever frequency is programmed for this 
channel will be sampled every two seconds 
anytime the set is turned on. 

CITM 
COMMUNICATIONS 
ELECTRONICS" VISA 

FREE INFORMATION CARD 

ORDER YOUR 
BEARCAT 250 

TODAY! 
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Coming 
Next 
Month 

A GUIDE TO 
PROJECTION TV RECEIVERS 

BUILD A UNIVERSAL 
ELECTRONIC TIMER 

.FREQUENCY CONTROL 
METHODS FOR FM 
TUNERS/RECEIVERS 

NOTE: PART 3 of THE MINI -WAVE, 
SCHEDULED FOR DECEMBER, 
WILL BE PUBLISHED IN 
JANUARY. WATCH FOR IT THEN! 

Cover Art by George Kelvin 

.POPULAR ELECTRONICS, December 1978, Vol- 
ume 14, Number 6. Published monthly at One Park 

Avenue, New York, NY 10016. One year subscrip- 
tion rate for U.S. and Possessions, $13.00; Cana- 
da, $16:00; all other countries, $18.00 (cash or- 
ders only, payable in U.S. currency). Second Class 
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the Post Office Department, Ottawa, Canada, and 
for payment of postage in cash. 

POPULAR ELECTRONICS including ELECTRON- 
ICS WORLD, Trade Mark Registered. Indexed in 
the Reader's Guide to Periodical Literature. 

COPYRIGHT c 1978 BY ZIFF-DAVIS PUBLISH- 
ING COMPANY. ALL RIGHTS RESERVED. 

Ziff -Davis also publishes Boating, Car and Driv- 
er, Cycle. Flying, Popular Photography, Skiing, 
Stereo Review, Electronic Experimenter's Hand- 
book, Tape Recording 8, Buying Woe, Stereo DI - 

rectory 8. Buying Guide, and Communications 
Handbook. 

Material in this publication may not be repro- 
duced In any form without permission. Requests 
for permission should be directed to Jerry 
Schneider. Rights and Permissions, Ziff -Davis 
Publishing Co., One Park Ave., New York, NY 

10016. . 

Editorial correspondence: POPULAR ELEC- 
TRONICS, 1 Park Ave.. New York, NY 10016. Edi- 
torial contributions must 'be accompanied by re- 
turn postage and will be handled with reasonable 
care: however, publisher assumes no responsi- 

' bility for return or safely of manuscripts, art work, 
or models. 

Forms 3579 and all subscription corre- 
spondence: .POPULAR ELECTRONICS, 
Circulation Dept., P.O. Box 2774, Boulder, 
CO 80302. Please allow at least eight weeks 
for change of address. Include your old ad- 
dress, enclosing, if possible, an address label 
from a recent issue. 

The publisher has no knowledge of any 
proprietary rights which will be violated by the 
making or using of any Items disclosed in this 
Issue. 
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Editorial 
FCC STOMPS ON R -F MODULATORS 

I felt it was just a matter of time before the FCC turned its attention to the wide- 
spread use of r -f modulators tor equipment other than video games. It finally did, 
advising that it plans to notify makers of r -f modulators that sales of the devices are 
illegal! 

The FCC is pointedly talking about adding separate r -f modulators to personal 
computers, though the principle could well be carried over to security systems. 
Most personal computers are not supplied with r -f modulators and TV antenna iso- 
lation switches, as are TV video games. A modulator and computer combined, 
however, are considered to be class I TV devices; separately, they do not fall into 
this classification. Together, then, they must be approved by the FCC. 

One does not require an r -f modulator to obtain video, of course, Simply use a 
video monitor or connect the computer directly to the video amplifier circuit of a 
conventional TV receiver. The former route is costlier, but you'll get the sharpest 
pictures. This is especially important when viewing the small characters generated 
by some computer systems. Home -brewing a video input jack on a TV receiver re- 
quires circuit modification. It's less expensive than buying a monitor, could be dan- 
gerous if modifying a "hot" chassis, and falls short in resolution as compared to a 
video monitor since its video bandpass is, at best, 4.2 MHz. Both approaches pro- 
vide better video quality than using a vhf oscillator at the antenna terminals of a TV 
receiver. 

But using an r -f modulator has its advantages: no muss, no fuss. The obvious 
objection is that the modulator and/or isolation switch could cause interference to 
other equipment, such as your neighbors' TV reception. 

There are a host of problems that arise as a result of the FCC's starting a drive 
for such Class I devices to be approved by the agency. Firstly, how does one com- 
pel present end users of r -f modulators/personal computers to submit the package 
to the FCC for type acceptance-especially when the four -figure evaluation charge 
is sometimes more than the end user paid for his entire system. 

If the personal computer maker were to incorporate an r -f modulator into its 
equipment, the same up -front monies would have to be paid, Many of the smaller 
manufacturers would find this to be prohibitively high. Moreover, governmental de- 
lays in finalizing type acceptance (a not uncommon occurence, judging from video 
game and CB transceiver experiences with the FCC) or notification of failure might 
be the kiss of death to a new, promising model; maybe even to the company itself. 

Interestingly, there is no prohibition on the sale of r -f modulators in kit form, ac- 
cording to an FCC spokesman. So though it is illegal to sell these devices separate 
from the video source in assembled form, one can still sell a kit version with impunity. 

What continues to distress me and others is the lack of foresight on the part of 
the FCC. The agency has ignored this problem and similar ones for what seems in- 
terminable periods of time when it could have acted with dispatch as soon as it be- 
came evident that Class I FCC rules, among others, were being violated. 

Just imagine the penalties that would be extracted if private industry operated in 
this manner. Ignore illegal use of one's trademark, for example, and it can be lost 
forever. That's why Xerox's legal staff jumps on anyone using the name generical- 
ly, such as in the incorrect expression, "I'm going to Xerox this page." 

I'm surprised, too, that television receiver manufacturers haven't grasped an op- 
portunity to meet growing needs of consumers by incorporating video input jacks 
and audio output jacks into their better models. I suggested this to a TV manufac- 
turer some three years ago. If the company had followed this counsel, it would 
have made life easier for computer and audio enthusiasts (hi-fi audio is now avail- 
able on network and public broadcast channels) as well as the FCC. It would have 
given the manufacturer a leg up on competition, too. 

jSegt Wishes for a 3opous lOolíbap kleagon 
anb a »appp _Otto 3 ear 
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The Age of Ar1able ̀  --oral 
Computing Has Finally Arrived. 
Ohio Scientific has made a major breakthrough in small com- 
puter technology which dramatically reduces the cost of per- 
sonal computers. By use of custom LSI micro circuits, we have 
managed to put a complete ultra high performance computer 
and all necessary interfaces, including the keyboard and power 
supply, on a single printed circuit board. This new computer 
actually has more features and higher performance than some 
home or personal computers that are selling today for up to 
$2000. It is more powerful than computer systems which cost 
over $20,000 in the early 1970's. 

This new machine can entertain your whole family with spec- 
tacular video games and cartoons, made possible by its ultra 
high resolution graphics and super fast BASIC. It can help you 
with your personal finances and budget planning, made possible 
by its decimal arithmetic ability and cassette data storage capa- 
bilities. It can assist you in school or industry as an ultra powerful 
scientific calculator, made possible by its advanced scientific 

Standard Features 

da 

math functions and built-in "immediate" mode which allows 
complex problem solving without programming! This computer 
can actually entertain your children while it educates them in 

topics ranging from naming the Presidents of the United States 
to tutoring trigonometry all possible by its fast extended BASIC, 
graphics and data storage ability. 

The machine can be economically expanded to assist in your 
business, remotely control your home, communicate with other 
computers and perform many other tasks via the broadest line of 
expansion accessories in the microcomputer industry. 

This machine is super easy to use because it communicates 
naturally in BASIC, an English -like programming language. So 
you can easily instruct it or program it to do whatever you want, 
but you don't have to. You don't because it comes with a com- 
plete software library on cassette including programs for each 
application stated above. Ohio Scientific also offers you 
hundreds of inexpensive programs on ready -to -run cassettes. 
Program it yourself or just enjoy it; the choice is yours. 

Ohio Scientific offers you this remarkable new computer two ways. 

Challenger 1P $349 
Fully packaged with power 
supply. Just plug in a 
video monitor or TV 
through an RF con- 
verter to be up and 
running. 

Superboard II $279 
For electronic buffs. Fully 
assembled and tested. Re- 
quires + 5V. at 3 Amps 
and a video monitor or TV 
with RF converter to be up 
and running. 

Uses the ultra powerful 6502 microprocessor 
8K Microsoft BASIC -in -ROM 

Full feature BASIC runs faster than currently available 
personal computers and all 8080 -based business com- 
puters. 

4K static RAM on board expandable to 8K 
Full 53 -key keyboard with upper/lower case and user 
programmability 
Kansas City standard audio cassette.interface for high 
reliability 
Full machine code monitor and I/O utilities in ROM 
Direct access video display has 1K of dedicated memory 
(besides 4K user memory), features upper case, lower 
case, graphics and gaming characters for an effective 
screen resolution of up to 256 by 256 points. Normal TV's 
with overscan display about 24 rows of 24 characters: 
without overscan up to 30 X 30 characters. 

Extras 
Available expander board features 24K static RAM (addi- 
tional), dual mini -floppy interface, port adapter for printer 
and modem and an OSI 48 line expansion interface. 
Assembler/editor and extended machine code monitor 
available. 

Interested in a bigger system? Ohio Scientific offers 15 
other models of microcomputer systems ranging from 
single board units to 74 million byte hard disk systems. 

DECEMBER 1978 CIRCLE NO. 39 
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ORDER FORM 

I Order direct or from your local Ohio Scientific dealer. 
I I'm interested. Send me information on your: 

Personal Computes Li Business Systems 

Send me a Superboard II $279 enclosed 

Send me a Challenger 1P $349 enclosed 
Include 4 more K of RAM (8K Total) $69 more enclosed 

Name 

Address 

City Slate Zip 

I Payment by: BAC(VISA) _MiasterCharge _Money Order _ I 
Credit Card Account # 

I Expires Interbank #(Master Charge) I 

I Ohio Residents add 4 % Sates Tax 

1 TOTALCHARGED OR ENCLOSED 
1 

All orders snipped insured UPS unless otherwise requested. FOB Aurora, OH 

OHIO IGIENTIFIG 
America's Largest Full Line Microcomputer Company 
1333 S. Chillicothe Road Aurora, Ohio 44202 (216) 562-3101 

ON FREE INFORMATION CARD 5 
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Letters 
FILTER DOES THE JOB 

I had been trying to eliminate a loud, high- 
pitched alternator whine coming through my 

automobile FM tape deck for over a year and 
a half. I tried every commercial and home- 
brew filter I could think of without reducing the 
level at all. Then I built the "Super Audio Fil- 
ter" featured in your September 1978 issua, 
and have been listening to whine -free stereo 
sound ever since. -John D. McCormick, 
Laurel, MS. 

UPGRADE KEYPAD DESIGN 
"The Versatile Keypad" (August 1978) was 

a fine article on keypads. I have a suggestion 
to add, however. One should consider using 
a 74C922 IC in the design. This chip decodes 
the switch matrix without diodes and features 
internal scanning and debouncing. It can also 

st 

Design of 
Digital Syst 
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Design of 
Digital Systems - 
Book 3 3' 

i;esign of Digital Systems 

01 l Boob 6 b 

Design of Digital Systems - six volumes 
The products of digital electronics techno- 

logy will play an important role in your 
future. Calculators, digital watches and TV 
games are already commonplace. Now, 
microprocessors are generating a whole new 
range of products. Personal computers will 
be in widespread use very soon. Your TV, 
telephone and computer will combine to 
change your children's education, your job- 
your entire way of life. 

WRITTEN BY EXPERTS 
These courses were written by experts in 

electronics and learning systems so that you 
could teach yourself the theory and appli- 
cation of digital logic. Learning by self. 
instruction has the advantages of being 
faster and more thorough than classroom 
learning. You work at your own pace and 
respond by answering questions on each new 
piece of information before proceeding. 

After completing these courses you will 
have broadened your career prospects as well 
as your understanding of the rapidly chang- 
ing technological world around you. 

The courses are designed as much for the 
professional engineer as for the amateur 
enthusiast. You'll learn about miceoprocess. 
ing as well as personal computing - not to 
mention all the other aspects of digital 
electronics design. 

ADVANCED COURSE 
DESIGN OF DIGITAL SYSTEMS 

Design of Digital Systems is written for the 
engineer and serious hobbyist who wants to 
learn more about digital electronics. Its six 
large -format volumes-each 11''." x 8%" are 
packed with information, diagrams and 
questions designed to lead you step by step 
through number systems and Boolean algebra 
to memories, counters and simple arithmetic 
circuits,and finally to a complete understand- 
ing of the design and operation of micro- 
processors and computers. 

CONTENTS 

The contents of Design of Digital Systems 
include: 

Book 1: Octal, hexadecimal and binary 
number systems; representation of negative 
numbers; complementary systems; binary 
mulitplication and division. 

Book 2: OR and AND functions; logic 
gates: NOT, exclusive -OR, NAND,NOR and 
exclusive . NOR functions; multiple input 
gates; truth tables; DeMorgan's Laws; canon - 
cal forms; logic conventions; Karnaugh map- 

ping; three -state and wired logic. 

:rje."zsiti'émº"i:::"»e.r. 
óue er ew..mo Ho..ro 

Comp.*, 211 w°.S,n,r 
nróraev.ów a..,aurru 

Homo* 
. 

, ,.,r.,,.,.arer ,..s,.w,,,e...e.an,..ar..a. 

n 
Etedatdca 
.seaq=. 

Personal Computers 
& Microprocessing 
Here are two inexpensive programmed 
learning courses designed to keep 
you up-to-date in digital electronics. 

Book 3: Half adders and full adders; sub 
tractors; serial and parallel adders; processors 
and arithmetic logic units (ALUs); multi- 
plication and division systems. 

Book 4: Flip-flops; shift registers; asynch- 
ronous counters: ring, Johnson and exclusive 
-OR feedback counter; random access mem- 
ories (RAMS); read-only memories (ROMs). 

Book 5: Structure of calculators; keyboard 
encoding; decoding display data; register 
systems; control unit; program ROM; address 
decoding; instruction sets; instruction decod- 
ing; control program structure. 

Book 6: Central processing unit (CPU); 
memory organization; character represen- 
tation; program storage; address modes 
input/output systems; program interrupts 
interrupt priorities: programming; assemblers 
executive programs, operating systems, and 
time-sharing. 

BASIC COURSE 

Digital Computer 
Logic and 
Electronics ° 

° f 
trigiw computer 
Logic and 

Digital Computer Logic & Electronics 

CONTENTS 

Digital Computer Logic and Electronics is 
designed for the beginner. No mathmetical 
knowledge other than simple arithmetic is 
assumed, though you should have an aptitude 
far logical thought. It consists of 4 volumes- 
each 1154" x 8Z"-ánd serves as an intro- 
duction to the subject of digital electronics. 

Contents include: Binary, octal and decimal 
number systems; conversion between number 
systems; AND, OR, NOR and NAND gates 
and inverters; Boolean algebra and truth 
fables; DeMorgan's Laws; design of logical 
circuits using NOR gates; R -S and J -K flip- 
flops; binary counters, shift registers and 
half -adders. 

NO RISK GUARANTEE 
There's absolutely no risk to you. If you're 

not completely satisfied with your courses. 
simply return them to GFN within 30 days. 
We'll send you a prompt, full refund, Plus 
return postage. 

TAX DEDUCTIBLE 
In most cases, the full cost of GFN's 

courses can be a tax deductible expense. 

HOW TO GROtR 
To order by credit card, call GFN's toll - 

tree number - (800)331-1000; or send your 
check or money order (payable to GFN 
Industries, Inc.) to the address below. 

Prices include overseas surface mail post- 
age. Air Mail: additional costs (10 volumed: 
Caribbean Sto; Europe $15; Africa, South 
America S20; Australia, Asia S25; or write 
for exact quote 

Write for educational discounts, quantity 
discounts and dealer costs. 

1.0W PRICES - SAVE S5 

We ship promptly from stock. There are 
no extras-we pay all shipping costs: we even 
pay your sales tax where required. And if 
you order both courses, you save S5. Order 
at no obilgation today. 

Design of Digital Systems $19.95 
- 6 volumes 

Digital Computer Logic 514.95 
& Electronics - 4 volumes 
Both courses - 10 volumes 529.90 

GFN Industries, Inc. 
Suite 400-U 
888 Seventh Ave. 
New York 
N.Y. 10019 

Call TOLL -FREE (BM 01 331-1000 
(orders only) 

latch the most recent entry from the pad onto 
the output lines. The 74C922 is available 
from many mail-order sources for less than 
$6.00. A typical setup for this chip is shown in 
the diagram.-Philip Thompson, Princeton, 
NJ. 

SMOKE DETECTOR SOURCES 

In the September 1978 "Solid State" col- 
umn, you mentioned only Motorola and Na- 
tional as suppliers of ICs for smoke detectors. 
The largest two IC manufacturers are in fact 
Siliconix and Supertex. Also, you mentioned 
ionization chamber detectors but did not 
mention where the chambers themselves can 
be purchased. The Amersham Corp. is the 
largest supplier of radioactive products in the 
world and the leading supplier of both radia- 
tion sources and ionization chambers for 
smoke detectors.-G. W. Dunbar, Jr., Amer - 
sham Corp., Arlington Heights, IL. 

HI-FI TV SOUND 

The article "Now You Can Enjoy Hi -Fi Tel- 
evision Sound" (September 1978) presents 
some misconceptions regarding the develop- 
ment of diplexing for television audio. Work 
on the new diplexing system, which went into 
service on January 13, 1978 (prior to the Su- 
per Bowl), began at the recommendation of a 

joint TV industry/Bell System committee. Bell 
Laboratories provided the overall system en- 
gineering and Western Electric awarded the 
contract for the diplexer to Farinon. 

Bell System and independent telephone 
companies installed the diplexers at TV sta- 
tions. Pools of portable diplexers have been 
established under the management of the A. 
T. & T. Long Lines Dept. to be used in the 
provision of part-time (occasional) service to 
network and non -network customers. The 
new method does indeed deliver high-fidelity 
FM sound and has resulted in substantial 
cost saving to A. T. & T. Present plans call for 
offering the second audio channel in the near 
future, leaving open the option of stereophon- 
ic sound for TV.-H. J. Cohan, A. T. & T. 

ADD A ZENER DIODE 

After building the "Compressor Guard" 
(June 1978), I encountered a problem. The 
red LED can draw enough current to prevent 
the relay from dropping out. The LEDs would 
change, but the relay would remain ener- 
gized. I solved the problem by installing an 
8.2 -volt zener diode (1 N756 or similar) in se- 
ries with LED1. The cathode end of the zener 
diode goes to the LED2/D3 relay junction, 
while the anode end goes to the anode termi- 
nal of LED1.-James P. Donovan, Louisville, 
KY. 

SOURCE FOR DUAL OP AMP 

The address of the supplier in the U. S. A., 
of the TBA231 dual op amp (IC1 in my article 
"Listen to a New World of Sounds With Ultra- 
sonic Detector," July 1978) h'as been 
changed to SG -ATES Semiconductor Corp., 
79 Massasoit St., Waltham, MA 02154; Tel: 
617-891-3710. Note also that the Fairchild 
µ A739 can be used. -Brian Dance. 
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MOST MUSIC IS RECORDED UNDER IDEAL 
CONDITIONS. UNFORTUNATELY IT USUALLY ISN'T 

PLAYED BACK THAT WAY 
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Recording studios are designed 
for perfect sound reproduction. 

Your living room wasn't. 
So even if you own the world's best 

hi fi system, you may not be hearing 
your music at its fullest potential. 

Your rugs may be soaking up the 
highs. 

Your high ceilings or blank walls 
can make every singer sound as if 
he's sinning in an echo chamber. 

And if your room is stuffed 
with overstuffed furniture, even 
live recordings can sound life- 
less. 

At Pioneer, we've developed 
a simple, and inexpensive way 
to avoid redecorating with an 
audio consultant: the Pioneer 
SG9500 graphic equalizer. 

In brie the SG900 plugs 
into the back of your receiver or 
amplifier and acts as a massive 

.' 
,y 1_ o . ,. (. 

tone control. It then divides the musi 
cal spectrum up into ten different fre- 
quency bands, and gives you a sepa- 
rate Level control that lets you adc or 
subtract up to ten decibels to each 
frequency. 

So you can cut the exact frequen- 
cies that are rattling the windows. 

Or boost the bass your bookcases 
are soaking up. 

1-t-1 

," t Li riff 

THE PIONEER SG95OO.' 
CIRCLE NO. 61 ON FREE 114601: T10N CARO 

Or simply remix the music to 
compensate for your own musical 
tastes, or bad speaker placement. 

Of course, if you're not lucky 
enough to be blessed with compo- 
nents that are all of Pioneer quality 
you can also use the SG9500 to 
overcome deficiencies in the rest of 
your audio equipment. Like tape hiss 
In your cassette deck. Or audible 
rumble in your turntable. 

You can hear the difference 
the SG9500 can make at al- 
most any Pioneer dealer. 

Your living room may 
not have been built like a 
recording studio. 

But with an SG9500, at least 
it can sound like one. 

10 PIONEER* 
We bring it back alive. 
©1978, U.S. Pioneer Electronics Corp. 
85 Oxford Drive, Moonachie, New Jersey 07074 
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New Products 
Additional information on new products 
covered in this section is available from the 
manufacturers. Either circle the item's code 
number on the Free Information Curd 
or write to the manufacturer at the 

address given. 

SAE Preamp/Amps 
SAE's Model 2922 amplifier (a combina- 
tion of the Model 2900 preamp and the 
Model 2200 power amp) is rated to deliver 
100 watts/channel into 8 ohms at no more 

rl! "fll -, . ,1 
t+, 

...:......... 

than 0.05% THD and features a parametric 
equalizer for creating virtually any sonic ef- 
fect. The preamp and amplifier are actually 
separate sections including a power sup- 
ply. The only parts in common are the 
chassis and the power switch. Other fea- 
tures include tape/line equalization for 
tape recording flexibility, tape/line filters to 
protect tape recordings, a two -stage phono 
circuit that is said to eliminate TIM charac- 
teristics, and separate bass, treble and 
midrange controls for each channel. Ad- 
dress: Scientific Audio Electronics, Inc., 
701 E. Macy St., Los Angeles, CA 90012. 
CIRCLE NO. 92 ON READER SERVICE CARD 

sheet metal and general metal joining, 
electrical wiring, electronic assemblies and 
pc boards, and aluminum. The kit is intend- 
ed to give the user a good idea of the pur- 
poses for which the various alloys and flux 
combinations were formulated. Included 
with each Sampler Kit is a "Solder User's 
Guide." $8.95. Address: Multicore Solders, 
Westbury, NY 11590. 
CIRCLE NO. 93 ON READER SERVICE CARD 

Multicore Solder 
Sampler Kit 
A kit of five types of solder, each for a par- 
ticular application, is available from Multi - 
core Solders. Packaged in feed -out metal 
dispenser packs, the kit includes solders 
for stainless steel and jewelry, plumbing, 

One -Hand 
Keyboard 
A one -handed keyboard for computers, 
terminals, displays, and other 128 -charac- 
ter ASCII- or ISO -coded devices is avail- 
able from NewO in both right- and left- 
hand models. It features snap -action 

Ae Writel+aatad 
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switches, key -pressed signals, and strobe 
pulses to signal that data is available. The 
small keyboard is for touch typing and data 
entry where a free hand is needed. The 
Writehander' keyboard can be interfaced 
with any computer, terminal, printer, or oth- 
er device that accepts 7 -bit code signals 
and provides the nominal power required. 
Keys are mounted on a 5" (12.7 -cm) diam- 
eter hemisphere that conveniently accom- 
modates the human hand. The shape and 
key locations have been designed so that 
the fingers and thumb naturally fall on the 
appropriate switches. There are four mod- 
els: right-hand, left-hand, large (thumb to 
little -finger span 81/2" or more), and small. 
Power required is 5 volts at 52 mA dc. Ad- 
dress: NewO Company, 246 Walter Hays 
Dr., Palo Alto, CA 94303. 
CIRCLE NO. 94 ON READER SERVICE CARD 

. r g:. I X th 

The power amplifier section features a di- 
rect -coupled OCL output and two discrete 
power transistors in each channel. A dual - 
gate MOSFET in the FM front end is said 
to provide a sensitivity of 10.3 dBf (1.8 mi- 
crovolts) mono. Two meters provide sig- 
nal -strength and center tuning indications, 
while two other meters indicate output 
power from 0.01 to 120 watts, without sen- 
sitivity switching. Other claimed ratings for 
the amplifier: phono frequency response, 
20 to 20,000 Hz ±0.2 dB; IM distortion 
(50:7000 Hz = 4:1, from AUX), less than 
0.03% for 30 W/Channel at 8 ohms; and 
phono input sensitivity, 2.5 mV/50,000 
ohms. The FM tuner section has a 50 -dB 
quieting sensitivity rating of 16.2 dBf (3.6 
microvolts); capture ration of 1.0 dB; and 
alternate channel selectivity of 75 dB. Di- 
mensions are 18.875"W x 5.5"H x 

12.625"D (48 x 14 x 32 cm). $425. Ad- 
dress: U.S. Pioneer Electronics Corp., 85 
Oxford Dr., Moonachie, NJ 07074. 
CIRCLE NO. 95 ON READER SERVICE CARD 

Pioneer AM/FM Stereo 
Receiver 
The Model SX-880 AM/FM stereo receiver 
from Pioneer is rated at 60 watts/channel 
into 8 ohms, over 20 to 20,000 Hz at no 
more than 0.05% total harmonic distortion. 

Portable Dual -Trace 
Oscilloscope 
Ancrona Corp. has announced availability 
of its new Model TTM 303 dual -trace, trig- 
gered -sweep portable oscilloscope with 

three power modes. The scope has a 15 - 

MHz vertical bandwidth and can be oper- 

y 11. 

. , 

, 
C. 
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ated from the ac line (90 to 260 volts at 48 
to 440 Hz), internal NiCd battery, or exter- 
nal dc (11 to 30 volts) source. It features a 

3" (7.7 -cm) CRT, 5 x magnifier, X -Y opera- 
tion, and compact size. Overall size is less 
than 113á"x83"x4"(29.8x 22.2 x 10.2 
cm) and weight is 10 lb (4.5 kg). $895. Ad- 
dress: Ancrona Corp., P.O. Box 2208, 
Culver City, CA 90230. 
CIRCLE NO. 96 ON READER SERVICE CARD 

PAL Firesticks 
CB Antennas 
The latest models of the PAL Firestick top - 

(Continued on page 10) 
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The new B&K-PRECISION Model 2810 may well 
be the highest resolution 31/2 -digit DMM avail- 
ble. It is certainly the lowest cost DMM to orovide 
.0151 resolution. With ohms resolution ten times 
greater than most DMM's, the 2810 allows you to 
detect shorted windings in coils, transformers or 
motors. 

You'll also be able to accurately check the low 
contact resistance of switches, relays, breaker 
points or connectors. Many poor solder connec- 
tions or PC board imperfections can also be 
located. 

The 2810 is a full -feature DMM providing select- 
able high -/low -power ohms, auto -zeroing and 
100% overrange reading. Twenty-nine ranges 
provide maximum readings to 1500 volts DC, 2 

_ 

PRECISION 
zw<- 

pN1M Ma/el 28/00i 

amps, and 20 megohms. All ranges are fully 
overload protected. Typical DC accuracy is 

0.5% with resolution to 100µV. And unlike many 
electronic voltmeters, the 2810 is RFI shielded 
and can be accurately used in high R -F energy 
fields. 

B&K-PRECISION also has a full complement of 
optional accessories for the 2810. Accessories 
include a carrying case, wire tilt stand, AC 
adapter/charger, high-voltage probe, 
direct/isolation probe, NiCad batteries and 10 - 

amp current shunt. 

At $130.00, the 2810 is a standout value in today's 
DMM jungle. Don't resist the temptation ...con- 
tact your local distributor for immediate delivery. 

PRECISION DYNASCAN 
CORPORATION 

6460 West Cortland Street, Chicago, Illinois 60635 312/889-9087 

DECEMBER 1978 

In Canada: Atlas Electronics, Ontario 
International Sales: Empire Exporters, 270 Newtown Rd., Plainview, L.I. N.Y.11803 
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You have your own 
calculator. 

Why not a DMM? 

Finally, a digital multimeter that's 
yours, just like your pocket calculator, 
and more useful. Only $169. 

You pack only 13 ozs. in your pocket 
or service kit, but size is deceptive. The 
8020A has more useful features than 
any other multimeter available-at 
any price! Features like 26 ranges and 
seven functions, including conduct- 
ance. 2000 -count resolution. Hi/lo pow- 

er ohms. 
And it's rugged. The high -impact 

case protects a minimum number of 
component parts (47 in all), and they're 
all readily available from any of the 
worldwide Fluke service centers. Your 
8020A is factory calibrated by.NBS 
traceable equipment. And we guaran- 

tee it'll live up to published specs for a 

full year. 
The 8020A is a true field instrument, 

designed with a highly readable LCD 
display, and inexpensive 9V transistor 
battery power for continuous use up 
to 200 hours. Reliability, quality and 
value: that's Fluke tradition. 

To get yoür hands on one, call (800) 
426-0361*, toll frYe. We'll tell you the 
location of the closest Fluke office or 
distributor for a personal hands-on 
feel for the best value in DMMs going. 

Price U.S. only. 

*Alaska, Hawaii and Washington 
residents - please call (206) 774-2481. 

The DMM for Home Electronics Experts. 
FLUKE 

loaded fiberglass antennas are available in 

four lengths, three color schemes, and 

three basic mounts. The antennas are rat- 

ed by the manufacturer for frequencies 

from 26.900 to over 27.700 MHz with no 

tuning necessary, and an average SWR of 

1.5:1. According to the company, a noise - 

limiting cover reduces static up to 50%. 

The antennas themselves are available in 

lengths of 3, 4, 5 and 7 feet, at prices of 

$14, $15, $16 and $18, respectively. Col- 

ors available are red with white tip, or red 

tip with black or white shaft. The mounting 

kit options, which range from $13.50 to $18 

for single mounts and $25 to $32 for twin 

mounts, include a no -hole trunk -lip mount 

and single or twin mirror mounts with termi- 

nal lug or coax connector base termina- 

tions. Address: PAL Firestick Antenna 

Corp., 2614 E. Adams, Phoenix, AZ 

85034. 
CIRCLE NO. 97 ON READER SERVICE CARD 

Wrist Static Strap 
This new wrist grounding strap to eliminate 

static discharges that could damage MOS 

devices is 48" long, with a built-in, encap- 

sulated 270,000 ohm or 1 megohm resis- 

tor. The wrist contact section is an adjust- 

able bead chain, with a swivel to prevent 

tangling and twisting. Address: Controlled 

Static Co., 9846 Jersey Ave., Santa Fe 

Springs, CA 90670 

Akai Open -Reel 
Tape Deck 
The GX-267D open -reel tape deck from 

Akai has an ac -servo, direct -drive capstan 

motor and two reel motors. Tape speed is 

33 or 71/ ips and the deck can be oper- 

CA, `e s 

I 

Lr- 

I 

ated either vertically or horizontally. Func- 

tion controls are solenoid operated for re- 

cord/playback in both directions. Other 

features include the use of GX glass and 

crystal ferrite heads; dual VU meters; 4 - 

digit tape counter; pause and timer -set rec- 

(Continued on page 12) 
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Faster, easier and more economical digi- 
tal testing. That's what CSC's Logic Probes are 
all about. And that's what engineers, technicians 
and hobbyists need, to deal with the increased 
use and complexity of digital circuits. 

Unlike oscilloscopes, meters 
and other conventional test equipment, CSC 
probes are logic -state oriented: Just touch the 
probe to a circuit node and instantly read logic 
state, detect level transitions, check duty cycles. 
And store high-speed, low -rep -rate events 
that even fast scopes miss. 

By accurately detecting the state of indi- 
vidual logic elements without removing ICs or 
cutting copper paths, CSC's circuit -powered, 

gi 11(11 C1- 
m 
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r, CSC LOGIC PROBE LP -1 
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multi -family Logic Probes locate over 95% of 
circuit problems in minutes instead of hours. 
And they're easy to use. Simply connect two clip 
leads across the power supply, touch the probe 
tip to a node and watch the LEDs. <--._ 
LP -1 LOGIC PROBE. $44.95* 

LP -1 has a minimum detectable pulse 
width of 50 nanoseconds and maximum input 
frequency of 10 MHz. This 100 K ohm probe is 

an inexpensive workhorse for any shop, lab or 
field service tool kit. It detects high-speed 
pulse trains or one-shot events and stores 
pulse or level transitions, replacing separate 
level detectors, pulse detectors, pulse 
stretchers and pulse memory devices. All; for 
less than the price of a DVM. 
LP -2 LOGIC PROBE. $24.95* 

LP -2 performs the same basic functions 
as the LP -1, but for slower -speed circuits and 

without pulse memory capability. Handling a 

minimum pulse width of 300 nanoseconds, this 
300 K ohm probe is the economical way to test 

Z o : > ó 
2 

N 

onnIS 
. 

CSC L061C PROBE LP -S 

circuits up to 1.5 MHz. It detects pulse trains or 
single -shot events in TTL, DTL, HTL and CMOS 
circuits, replacing separate pulse detectors, 
pulse stretchers and node state analyzers. 
LP -3 LOGIC PROBE. $69.95* 

Our LP -3 has all the features of the LP -1 

plus extra high speed. It captures pulses as 
narrow as 10 nanoseconds, and monitors pulse 
trains to over 50 MHz. Giving you the essential 
capabilities of a high -quality memory scope at 

about 1/100th the cost. LP -3 captures 
one-shot or low -rep -rate -events all -but - 
impossible to detect any other way. All without 
the weight, bulk, inconvenience and power 
consumption of conventional methods. 

N 
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GEC HIGH SPEED PROBE LP -3 

Use CSC's highly versatile logic probes 
for testing, debugging or servicing any type of 
digital circuit. They give you a lot of information 
about IC circuit conditions ... and help you do 
more in less time. For less money. 

NEED MORE INFORMATION? CALL 
203-624-3103 to order, or for the name of 
your local distributor. Prices slightly higher 
outside U.S.A. 

©1978, Continental Specialties Corporation. Prices, specifications, subject to change without notice. 

CONTINENTAL SPECIALTIES CORPORATION 
Corporate Headquarters: 

Continental Specialties Corporation 
70 Fulton Terr., Box 1942, New Haven, CT 06509 

351 California St., San Francisco. CA 94104 
(415) 421-8872, TWX 910-372-7992 

'Manufacturer's suggested retail. 

Europe, Africa. Mid -East: CSC UK LTD. 
Shire Hill Industrial Estate, Units 1 and 2 

Saffron Walden, Essex CB 11 3AQ 
Telephone Number: SAFFRON WALDEN 21682 
TLX 817477 
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ord mute controls; and single -direction, 
auto, or continuous auto -reverse play. 
Wow and flutter are claimed to be less than 
0.06% rms at 71/2 ips, with S/N better than 
56 dB, distortion less than 0.5% and fre- 
quency response 30 to 25,000 Hz ±3 dB 
at 71 ips. Dimensions are: 18.5"H x 

17.3"W x 9.8"D (47 x 44 x 25 cm). Weight 
is 45.5 lb (21 kg). Approximate price is 
$800. Address: Akai America, Ltd., 2139 
E. Del Amo Blvd., Box 6010, Compton, CA 
90224. 
CIRCLE NO. 98 ON READER SERVICE CARD 

Sylvania Cables 
For TV Repairs 
Sylvania's "Chek-A-Board" extension ca- 
ble kits enable technicians to service solid- 

rUI, 

state TV receiver modules without re- 
moving the chassis. Designed for use with 
RCA and Zenith modular TV receivers, the 

kits contain cables with female connectors 
for modules on one end and mating chas- 
sis connectors on the other end. Using the 
cables, an operating module can be 
brought out onto the workbench for testing 
and repairs. The extension cables feature 
plated -alloy conductors on heavy -gauge fi- 
berglass printed circuit boards and consist 
of stranded multilead ribbon cable. Each 
side of the cable is color -coded differently 
to assure proper orientation. The cables 
are 24" (61 cm) long. Address: General 
Telephone & Electronics Corp., Public Af- 
fairs Dept., 1 Stamford Forum, Stamford, 
CT 06904. 

Osawa Tonearm 

The Osawa Model AC-300MKII tonearm 
features a single needle -point support, ad- 
justable oil -damping system, and inter- 
changeable plug-in arm stems to optimize 
performance for a wide variety of phono 
cartridges. The arm support system is de- 
signed to eliminate resonance effects as- 
sociated with conventional gimbal, knife- 
edge, and ball -bearing mountings. A knob 
atop the arm permits the user to adjust the 
oil damping system to flatten out the 

low -frequency resonant peak created by 
the stylus/tonearm combination. Elimina- 
tion of the headshell concentrates the 
arm's mass at the base of the arm to re- 
duce effective mass. It also permits inter- 
changing the standard straight arm stem 
with a selection of S-shaped, other 
straight-line, and straight carbon graphite 
arm stems. An adjustable antiskating con- 
trol, oil -damped cueing lever, and locking 
rest -stop are provided. $325 for tonearm, 
$60 arm stem.. Address: Osawa & Co., 
521 Fifth Ave., N.Y. NY 

CIRCLE NO. 99 ON READER SERVICE CARD 

SEE YOUR DEALER TODAY 

DON'T TAKE NO 
FOR AN ANSWER 

WHEN YOU WANT THE BEST! 

`Firestili' 
CB - AMATEUR - MARINE 

FIBERGLASS ANTENNAS 
Our 16th Year Serving 

the CB and 
Communications Market 

LOOK FOR THIS LOGO 

PAL 

9NTENNP' 

r 

FRANK BAGGY SACKS- PROS 

THE "JOHNNY CARSON" 
OF THE ANTENNA WORLD! 

SEND FOR FREE CATALOG 

2614 E. ADAMS PHOENIX, ARIZONA 85034 

5 -YEAR REPLACEMENT WARRANTY 

J 

EICO 3 -Digit 
Digital Multimeter 
The EICO Model 272 portable digital multi - 
meter has a claimed accuracy of 0.5% on 
dc volts and 1.0% on all other functions. It 

measures to 1000 volts dc, 600 volts ac, 
1000 mA (1 A) dc and ac, and 1 megohm 
resistance. Its 0.3" (7.6 -mm) LED numeric 
display flashes when an overrange condi- 
tion exists and automatically displays pola- 
rity on dc. Input impedance is 10 me,g- 

ohms. The DMM is powered by four AA 
cells (supplied), and a testpoint for check- 
ing battery condition is built in. Dimensions 
are 6"L x 3.75"W x 3.75"D (15.2 x 9.5 x 4.4 
cm). $69.95. Address: EICO Electronic In- 

strument Co., Inc., 108 New South Rd., 
Hicksville, NY 11801. 

CIRCLE NO. 100 ON READER SERVICE CARD 

Suburban Personal 
Security Alarm 
The "Protektor"is the name of a solid- 
state, battery -powered personal security 
and safety alarm from Suburban Electron- 
ics Co. It is totally self-contained, can be 
used on doors, medicine cabinets, in vehi- 
cles, in the office, and even on luggage, 
camera bags, handbags, and briefcases. 
The Protektor can be armed simply by set- 
ting a "secret" code on two combination 
wheels. Then the slightest movement will 
trigger it to emit a piercing alarm sound. 
$29.95. Address: Suburban Electronics 
Co., 1250 W. Dorothy Ln., Dayton, OH 
45409. 
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The priceless gift of learning now has a 
price: $599. And a name: the Radio Shack 
TRS-80 ® Microcomputer. And now, at last, 

your child has a chance to discover 
Tomorrow on Christmas morning. 

"Tomorrow" is an electronic world, based on computers - and it's already here. In 
it your child can be a number in a machine, like a robot. Because he or she does not 
understand either the number or the machine. Or your child can be pleasurably 
elevated into this brave new world with a gift that has only become affordable in recent 
months. 

Quotes from Fascinated Customers 
The Radio Shack personal computer surely ought to be on the gift list of every 

concerned parent, despite that $599 - though less than a moped - is costlier than an 
electric train. A father writes to tell us "this investment is one of the most significant in 
value to our family and to the future education of our child that we have ever seen." 

A Californian, aged 12, writes to tell us that he's "too young to go to work for Radio 
Shack ... but maybe we could work a deal where I could write some programs for 
you." An educator thanks us for "making possible the tapping of human innovation and 
creativity on an unprecedented scale." 

Advice for Parents Who Care 
In your lifetime the possibility of owning or giving a computer - up to now - was 

unthinkable. A computer? That can teach? Remember? Display on its own screen? 
Play games? Complete with a standard typewriter keyboard? Unthinkable - up to now. 

But now the Tomorrow Machine is not only thinkable but practical, affordable and 
available at every Radio Shack store and participating dealer. The TRS-80 personal 
computer system? For the kids? For Christmas? Crazy? Like a fox! 

Radie Ihaelé A Division of Tandy Corporation 
Fort Worth, Texas 76102 
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Plain -English 232 -page 
manual makes it easy to 
start programming with 
no computer experience. 

, 

Includes 12" video 
screen, 53 -key keyboard, 
compact cassette 
recorder and 2 game 
cassettes.. 

TRS-80 is expandable 
and can grow in power 
and utility. Everyone in 
the family becomes 
involved, entertained, 
informed. 

The biggest name in little computers 
DECEMBER 1978 13 
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Stereo Scene -= -- 
SO YOU WANT TO BUILD ... A SPEAKER!? 

FROM ALL indications, there are 
some audio enthusiasts who like to 

build speakers, though they are in the 
minority. Let's assume that you are one. 
What's your motive? Is it: (1) A plan to 
utilize that expensive table cutting saw 
you incautiously bought last year? (2) A 
wish to get more creatively involved with 
your high-fidelity interest? (3) A desire to 
assemble a real killer that will make the 
neighbors wish you had never been 
born? (4) Part of an interior decorating 
scheme. (5) An economy measure? (6) 
An irresistable compulsion to challenge 
the "state of the art"? 

None of the above is really a bad idea; 
even (6) has its possibilities (rank ama- 
teurs have come up with some astonish- 
ingly good speaker systems), although 
they are remote. And it is certainly true 
that anything you create yourself that 
actually works is likely to give more sat- 
isfaction than a store-bought item. (My 
last speaker -system design, which pro- 
vided several years of genuine listening 
pleasure, was finally sold to a composer 
living somewhere in the north woods. He 
immediately altered the crossover net- 
work and disconnected the mid -range 
driver-a move that, much as I loved 
that loudspeaker, I have to admit was an 
excellent idea.) But when it comes to 
sheer practicalities, there are certainly 
some factors to give one pause. 

Take economy, for example. If you 
start from scratch, you face the problem 
of acquiring raw drivers and crossover - 
network components at the quantity -dis- 
count prices a mass producer can com- 
mand-if he doesn't actually make his 
own drivers and crossovers. And what 
about enclosures? You will pay rather 
more than he does for veneered particle 
board, but it is true that you can beat him 

By Ralph Hodges 

out if you construct your cabinets out of 
concrete (a time-honored and effective 
technique) or some other material next 
to impossible for him to ship. In the end, 
however, he has probably got you. 

Then again, you can avoid starting 
from scratch. Loudspeaker kits are sold 
by Altec, Audionics, Electro -Voice, 
Heath, I. M. Fried, JBL, Speakerlab, and 
no doubt a host of others. A kit is either a 
set of raw drivers, a crossover network, 
and comprehensive instructions for 
building an enclosure, or all of the afore- 
mentioned plus a knocked -down enclo- 
sure that you put together and finish 
yourself. Of course, in either case, you 

abandon the creative role of designer 
and become instead a loudspeaker as- 
sembler. But on the positive side, you 
cannot go wrong. The instructions you 
are given-at least in the case of the 
suppliers listed previously-will infallibly 
result in a pre -proven design with distin- 
guished performance credentials. 

Going Wrong. Carrying things beyond 
the kit stage takes us into the land of un- 
predictables. For example, say you have 
found some unused space around the 
house-a dispensable closet or simply 
the empty area behind the walls-that 
seems appropriate for a built-in speaker 
system. Proceeding methodically, you 
calculate the volume of this space, alter 
it if necessary, and go about selecting a 
woofer designed to work into such a vol- 
ume. (Probably you would be thinking in 
terms of an air -suspension design, but a 
ported configuration is also a possibil- 
ity.) You duly consult the woofer's manu- 
facturer about the type and amount of 
damping material the space should con- 
tain (in most cases you can expect ex- 
cellent cooperation from the woofer's 
manufacturer as far as such advice 
goes; some of the larger manufacturers 
even keep a staff on hand to answer 
customer questions), and you throw the 
whole thing together in a weekend, hav- 
ing chosen a midrange and/or tweeter 
and the necessary crossover compo- 

(Continued on page 20) 
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Nashvile,the Center of Country Music, 
is Stanton Country, too! 
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Kitty Fucker checks it 45 rpm starr..pe.r, nhi.e auaiúoning one at 331/3 rpm. 
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Scanning Electron Beam Microscope photo of Stereo- 
hedron" stylus, 2000 times magnification; brackets point 
out wider contact area. 

© STAN TUN 1978 
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The Nashville Production Co., uses Stanton exclusively 
throughout its two Disc Cutting Studios. Naturally, they are 

mostly involved with Country Music, but they also get into 

Pop and Rock. 
John Eberle, Studio Manager, states that they use the 

Stanton Calibrated 681A "for cutting system calibration, 
including level and frequency response" ... and they use 

the Calibrated 681 Triple -E in their Disc Cutting operation 
. , with plans to soon move up to the new Professional 

Calibration Standard, Stanton's 881S. 
Each Stanton 681 series and 881S cartridge, is guaran- 

teed to meet its specifications within exacting limits, and 

each one boasts the most meaningful warranty ... an indi- 
vidually calibrated test result is packed with each unit. 

Whether your usage involves recording, broadcasting, or 

home entertainment, your choice should be the choice of 

the Professionals ... the Stanton Calibrated Cartridge. 

For further information write to: Stanton Magnetics; 

Terminal Drive, Plainview, N. Y. 11803 

T NTON. 
DECEMBER 1978 The choice of the professionalsTM 
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NRI trail g in TV 
and Audio Servicing 

keeps up with the 
state of the art. 

Now you can learn to 
service video cassette 

and disc systems. 
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lou build color TV, hi-fi, professional instruments. 

Now, in addition to learning 
color TV and audio systems servicing, 

you get state-of-the-art lessons in 

maintaining and repairing video cas- 

sette recorders, playbacks and the 
amazing new video disc players, both 

mechanical and laser -beam types. 

Learn at Home 
in Your Spare Time 

And you learn right at home, 
at your own convenience, without 
quitting your job or going to night 
school. NRI "bite -size" lessons 

make learning easier... NRI 

"hands-on" training gives you 

practical bench experience as you 

progress. You not only get theory, 

you actually build and test electronic 
circuits, a complete audio system, 

even a color TV. 

Build Color TV, 
4 -Channel Audio 

As part of your training in 

NRI's Master Course in TV and 
Audio Servicing, you actually as- 

semble and keep NRI's exclusive, 

I 

T 

DECEMBER 1978 

That's because you can't beat 

the training and you can't beat the 
value! For hundreds of dollars less 

than competing schools, NRI 

gives you both color TV and 
". audio...and now includes 

training in video cassette and 
disc systems. Send for our free 

catalog and see for yourself 
why NRI works for you. 

amwmin sus . 
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" 
Tht íer NRI training includes Computer Tbchnology, 

Complete Communications Electronics. 

Free Catalog... 
No Salesman Will Call 

Our free 100 -page catalog com- 
pletely describes all the equipment and 
every lesson. You can choose from five 

different TV and audio courses. Or ex- 

plore the opportunities in other NRI 

home study courses like Computer 
Technology, CB and Mobile Radio, 
Aircraft and Marine Radio, or Com- 
plete Communications. Send the 

postage -paid card today and get a 

head start on the state of the art. 
If card has been removed, 

write to: 

d 

;9""r 

NRI-Schools 
McGraw Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 

.earr at home at your convenience. 

designed -for -learning 25" diagonal 

color TV As you build it, you intro- 
duce and correct electronic faults, 

study circuits to gain a better under- 

standing of what they're for and how 

they interface with others. 
Likewise, as part of your audio 

training, you construct a 4 -channel 
stereo amplifier and tuner, complete 
with cabinet and speakers. You even 

assemble professional -grade test in- 

struments, so you know what makes 

them tick, too. Then you use them in 

your course, keep them for actual TV 

and audio servicing work. 

NRI Includes 
the Instruments You Need 

You start by building a transis- 

torized volt -ohm meter which you use 

for basic training in electronic theory 
Then you assemble a digital CMOS 

frequency counter for use with lessons 

in analog and digital circuitry FM 

principles. You also get an integrated 
circuit TV pattern generator, and an 
advanced design solid-state 5" trig- 

gered -sweep oscilloscope. Use them 
for learning, then use them for 

earning. 

NRI Training Works... 
Choice of the Pros 
More than 60 years and a 

million students later, NRI is still first 

choice in home study schools. A na- 
tional survey of successful TV repair- 

men shows that more than half have 
had home study training, and among 
them, it's NRI 3 to 1 over any other 

school. (Summary of survey 

on request.) 

to.' 
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STEREO SCENE (continued from page 14) 

nents by similarly methodical means. 
Great? Well, maybe. 

Times have changed since this form 
of installation was considered the last 
word in speaker -system sophistication. 
Panel resonances have been discov- 
ered, and some of them have been re- 

ported to exceed the output of the actual 
driver by several decibels-in a conven- 
tionally designed and executed speaker - 
system enclosure! A wall or a closet 
door is not a speaker enclosure. In most 
cases it is not nearly as stiff and physi- 
cally inert as it needs to be for this ap- 
plication. I. can recall one pathetic in- 
stance of a poor chap trying to make 
part of the crawl space under his eaves 
serve as an enclosure. After doing ev- 
erything he could to keep the wall from 
"taking off" at its own particular set of 
resonance frequencies he finally bought 
a pair of already -enclosed speaker sys- 
tems and built them into the crawl -space 
areas. Evidently he built them in too sol- 
idly because the wall still took off in 

much the same way. The only reason- 
able solution was to dig the systems out 
and use them free-standing in the room, 
just as almost everybody else does. 

But this is not necessarily meant as 
discouragement. There would seem to 
be some very persuasive advantages to 
built-in systems of this type. However, 
there are also unpredictables. 

Walking the Wild Side. You can't 
readily buy a speaker system incor- 
porating something like Electro -Voice's 
30 -inch woofer designed for the discon- 
tinued Patrician II, but according to last 
report you can still buy the woofer itself. 
This is about the heaviest artillery avail- 
able for sound reproduction, and it en- 
joys considerable popularity in overseas 
markets as a subwoofer. Sometimes it is 

installed in the ceiling so that it can use 
the entire room above as an enclosure. 
Since most recordings do not incorpo- 
rate much information below about 40 
Hz (and most music doesn't, either), the 
capabilities of such an enormous device 
are not going to be realized very often, 
except in the reproduction of noise from 
record warps and faulty disc elec- 
troforming. Still, for those who make 
their own master tapes or listen to mate- 
rial of comparable quality, an almost un- 
limited low -frequency response has 
proved useful in recapturing the full 
sense of the reality of the original event. 
There are even those who say that it's 
very essential. 

You'll wind up paying many hundreds 
of dollars to buy the Electro -Voice behe- 

20 

moth (or its 24 -inch Hartley counterpart), 
enclose it, and work out a crossover net- 
work that will properly interface it with 
the rest of your system. It's not a bad 
idea if you can afford it, and if the most 
arresting sense of sonic reality is what 
you're after. But be warned that typical 
recorded material is going to be a limit- 
ing factor, and that anything found below 
40 Hz on most records is going to be 
something you'd probably rather not 
hear anyway. 

As regards other do-it-yourself. mon- 
ster speaker systems, it strikes me that 
most of them are best left undone. A dis- 
cotheque in the Roppongi district of To- 
kyo is about as far as you can go in this 
direction. Internally it has been plaster - 
formed in a cave -like shape, and em- 
bedded in virtually every available sur- 
face is a mid -range or tweeter, usually of 
the compression type and fitted with a 

flared horn. It is truly a junkyard of 
speakers, and it sounds like it. 

If you pay over-to be on the conser- 
vative side-$300 apiece for a pair of 
good loudspeakers today, and fit them 
with an emplifier of suitable (high) pow- 
er, you are going to be able to generate 
sound levels you won't be able to stay in 

the room with, provided you don't live in 

a cathedral. And the sound will be-or 
should be-good. 

State of the art? There are two ways 
of designing a state-of-the-art speaker 
system: listening or measuring. The for- 
mer has generally been the better up to 
now, but the latter shows signs of catch- 
ing up. 

Some years ago a friend of mine de- 
cided to try this approach; and since he 
was a not -very -distant neighbor, I had 
an occasional chance to look in and see 
how he was going about it. First he 
bought or otherwise laid hands on just 
about every driver in existence-surely 
an investment of several thousands of 
dollars. Then he started testing these 
drivers, mostly by setting them up in var- 
ious configurations and inviting people 
in to listeh, but also by playing them to a 

microphone and examining the results 
on an oscilloscope. All of this was im- 
mensely time-consuming and requiring 
of the closest concentration. Occasion- 
ally, this chap could be seen carrying a 

battered set of LPs, most of them re- 
markable for their bad sound, to the 
home of a friend who had just acquired 
some exotic new speaker he hadn't had 
a chance to hear. (His deliberate choice 
of bad -sounding records is interesting in 

itself. A good record sounds like music, 

and one tends to listen to it as music and 
overlook any deficiencies in the repro- 
duced sound. But a really bad record- 
one that has been over -equalized and/ 
or grotesquely miked and mixed- 
sounds like a parody of music. Then pro- 
vided one is sufficiently familiar with the 
record, it is possible to be very objective 
about just how accurately that badness 
is reproduced.) 

Ultimately the speaker got built, and 
today it is generally considered to be 
among the best sound -reproduction de- 
vices that any reasonable amount of 
money can buy. Could any of us mere 
mortals hope to duplicate this design 
feat? I think so, given enough time. My 
friend's engineering credentials, practi- 
cal experience, and highly developed in- 
tuition for this sort of work surely speed- 
ed up the process considerably, but all 
he really did was listen to his speakers 
and listen to the opinions of others he 
played them for. The applied engineer- 
ing that went into the project could be 
duplicated by anyone who read the ap- 
propriate books and technical journals 
with an alert mind. However, the basic 
engineering seems to be a great deal 
less than the whole story, as is eloquent- 
ly demonstrated by the great horde of 
available speakers that do not really 
give much pleasure to some people but 
were created by first-rate engineers in 

first-rate laboratories. 
However, this designer had some- 

thing else going for him as well: a "mas- 
ter plan." He had an idea in mind that 
had been overlooked or underempha- 
sized by other speaker designers. If 

you're looking for a similar plan, here are 
some ideas that are up for grabs. 

(1) Speaker systems are not neces- 
sarily designed from the bottom up 
these days. Dealing with the woofer and 
its enclosure requirements has now be- 
come more of a science than an art, and 
there are numerous computers that will 
come up with the magic numbers in no 
time. Matching the low -frequency part of 
the system to your listening room re- 
mains the greatest impediment to op- 
timum results. 

(2) As you consider what drivers 
you're going to use for the midrange and 
tweeter portions of the system (we'll as- 
sume you're aiming for a three-way sys- 
tem, that being somewhat easier to con- 
trol in the critical midrange area than a 

two-way), consider dispersion and reso- 
nance characteristics of the individual 
drivers. Unless you have instruments 
above and beyond those at the disposal 
of the typical home constructor, you're 
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'"4..... More kids Wish for 

Koss stereophones other any s Santa Claus headphone. Audio Ex¡Jert North Pole 

11 Nearly every letter I 

receive at the North Pole 
wishes for Koss stereo - 
phones." 

May all their wishes 
come true! And, they can. 

Because they're wishing 
for the world's most asked 
for stereophones. Indeed 
ever since Koss invented 
the stereophone, Koss has 
led the way as the 

innovator and developer 
of the state of the art in 

personal and private 
listening. Today, that 
leadership continues as 

strong and vibrant as ever 

. producing a full line of 
stereophones you truly 

have to hear to believe. 
11 Fulfilling wishes is 

never very easy, but the 
superior quality and 
diversity of models makes 

any wish for Koss a 

AcP'' tO 

pleasure to fulfill.'9 
We believe in Santa 

Claus. Don t you? 
61 Of course, I read all 

the test reports, but never 

have I read such glowing 
reports as I have on the 

Koss Pro/4 Triple A. 
And when I heard them 
they really brought a 

twinkle to my eyes..' 
The world famous 

Pro/4 Double A was a 
tough act to follow but the 

Pro/4 Triple As extra 

r 
S ' 

\ = 

large voice coil and over- 

sized diaphragm offer an 
incredibly beautiful, full - 
bandwidth, dynamic 
response over the entire 

frequency range of 10 Hz 
to 22 kHz. 
11 The Triple A's are 

so comfortable and seal 

out ambient noise so well 
that even I drift off with 
visions of sugar plums 
dancing in my head..' 

The Triple As 
special, human -engineered, 

direct -contoured 
Pneumalite® ear cushions 
create a gentle yet perfect 
seal for flat, low bass 
response to below audi- 
bility as well as sealing out 

ambient noise. And the 

unique Koss dual suspen- 
sion headband makes 
wearing the Triple As as 
much of a pleasure as 
listening to them. 

%G Dash away, dash 
away, dash away all!" 

Dash away to your 
audio dealer and ask for a 
live demonstration of the 

Sound of Koss. Or write, 

c/o Santa Claus, for our 
free full -color catalog. We 

think you 1l agree with 

Santa Claus that when it 

comes to Koss stereo - 

phones and loudspeakers: 
"hearing is believing." 

C 1978 Koss Corp. 

K O S stereophones/loudspeakers 
hearing is believing'M 

KOSS CORPORATION, 4129 N. Port Washington Ave . Milwaukee. Wisconsin 53212 International Headquarters: Milwaukee/facilities Canada France Germany Ireland Japan 
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Build. Rebuild. 
Stack. Rack. 
Solderless breadboarding 
is all so easy 
with A P Super -Strips. 
Build a circuit almost as fast as you 
dream it up. Pull it apart and do 
another-everything's_ as good 
as new. Any solid hookup wire up 
to #20 plugs right in to connect 
DIPs, discretes and other compon- 

entry. Our Super -Strip solderless 
breadboards give you 840 solderless 
plug-in tie points-both 5 -point ter- 
minal and distribution capability- 
enough capacity to build circuits 
with as many as nine 14 -pin DIPs. 
And the price is right. Nearest 
dealer? We'll tell you. Phone (toll -free) 
800-321-9668 right now. And ask for 
our complete A P catalog, The Faster 
and Easier Book. 

A P PRODUCTS 
INCORPORATED 
Box 110 A 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354-2101 
TWX: 810-425-2250 

Faster and Easier is what we're all about. 

going to have to rely on guesswork and 
manufacturer's advice here. But the es- 
sential idea is to limit each driver's oper- 
ating range to frequencies no higher 
than an octave below the point at which 
a major diaphragm -breakup mode sets 
in, and to wavelengths no shorter than 
those that can be adequately dispersed 
by the effective radiating area of the 
driver's diaphragm. According to many 
experts, strict attention to these rules will 
result in a "seamless" transition be- 
tween midrange and tweeter. And, of 
course, the father you can keep away 
from the problematic higher frequencies 
the better. 

Also, naturally, you'll have to consider 
the driver's low -frequency limitations, 
essentially dictated by its excursion ca- 
pabilities as translated into acoustic out- 
put. (You didn't think this business was 
going to be easy, did you?) 

(3) The simplest possible crossover 
network is likely to be the best, accord- 
ing to many authorities, because it will 
keep the acoustic phase angle between 
drivers relatively smooth in transition. 
The trouble is that the simplest crossov- 
er network will give you a mere 6 -dB - 
per -octave rolloff, which means you'll 
pay a price in various types of distortion 
unless you can keep well away from the 
troublesome higher frequencies men- 
tioned above. Here it becomes neces- 
sary to make certain difficult design de- 
cisions. The best decision should, in the- 
ory, result in the best loudspeaker. 

And, oh yes, don't make the mistake 
of believing that any two drivers of the 
same make and model will perform iden- 
tically. They often won't. 

(4) Once you have decided on which 
enclosure principle you're going to use 
for the woofer, you should be able to get 
adequate guidance on its construction 
from the manufacturer. The rest is car- 
pentry. But two factors are critical. The 
first is to make the box just as stiff and 
inert as possible. The second is to make 
it virtually disappear as far as the mid- 
range and tweeter are concerned. Many 
experts now agree that acoustic diffrac- 
tion effects are one of the major causes 
of loudspeaker coloration. You can com- 
bat these by eliminating all edges, mold- 
ings, and other sharp transitions in the 
cabinetry, and by generally keeping the 
whole thing out of the radiation pattern 
of the higher -frequency drivers. 

There are other matters to be consid- 
ered as well, but their acoustic signifi- 
cance is not so well established. If you 
can master just the above you'll be off to 
a very good start. Good luck! 
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Introducing Electroscan. A quiet CB radio! 
We finally built a CB so complete, there's 

only one popular feature it doesn't have. 
Radio Hash.. You know, the irritating noise 

you hear every time your squelch is wide open. 
Because Motorola's exclusive VariCom® 

noise elimination system combines RF and IF 
gain to selectively reduce noise on the channels. 
It trims away radio hash for cleaner operation, 
especially when the squelch is wide open and 
you're listening really hard. 

The Electroscan's microprocessor also has 
the convenient programmable memory which 
allows you to set, in the sequence you desire, 
any 10 channels you enjoy listening to 
everyday. 

The Electroscan also offers a scanner 

which lets you search quickly for either an 
available, open channel to continue your con- 
versation... or the nearest occupied channel 
to locate other CB'ers. 

Besides these features, Electroscan also 
offers the Extender® noise blanker and fully 
variable noise limiter. Plus variable control/ 
dynamic gain microphone that adjusts mic gain 
over a 20 db range to make your voice sound 
better. 

So stop in today at a Motorola' Dealer and 
take a look at the Electroscan, the first CB that 
virtually eliminates radio hash. 

MOTOROL A 
CB 

To find the dealer nearest you, write: Market Relations Manager, Motorola, Inc., Automotive Products Division, 1299 East Algonquin Road, Schaumburg, Illinois 60196. 

1? , Motorola, VariCom, and Extender are registered trademarks of Motorola Inc. 

DECEMBER 1978 
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"The benefits 
of Dolby FM 

are rarely 
as dramatic 
as those in 

cassette 
recording .. . 

because the 
system is so 

compatible with 
existing 

FM practice." 

HIRSCH/HOUCK LABORATORIES 

Julian Hirsch 
Audio Report 

. , r'§ t^ ; 7;.eo7 x 

Dolby FM Broadcasting 

ing details are rigorously defined in 
Dolby patents and licensing agree- 
ments, so that a Dolbyized tape made 
on one recorder can be played back cor- 
rectly on any other Dolby -equipped 
machine. 

The FM broadcaster faces a some- 
what similar, yet different, problem. 
Noise, of course, is introduced in the 
transmission/reception process, and in 
the fringe areas of reception the back- 
ground hiss can ultimately limit the 
public's enjoyment of a program. Tradi- 
tionally, FM broadcasters tend to mod- 
ulate their transmitters at the highest 
possible level consistent with distor- 
tion and the creation of interference on 
nearby channels. Since the highest au- 
dio frequencies in a program are usual- 
ly at a much lower level than the mid- 
dle and low frequencies, the FM trans- 
mission is preemphasized, or boosted, 
at high frequencies with a 75-11s time 
constant (a 6-dB/octave boost above 
2120 Hz). 

In an FM receiver, there is a comple- 
mentary 75-µs deemphasis, rolling off 
the response of the detected program at 
6 dB/octave above 2120 Hz. The reduc- 
tion in noise, compared to "flat" trans- 
mission and reception, is about 11 dB. 
At the time when these standards were 
established, there was little problem 
with excessive high -frequency program 
material. Today, the situation is differ- 
ent, and the amount of high -frequency 
energy present in the recorded program 
material could easily overmodulate a 
transmitter, causing distortion and in- 
terference. 

Reducing average program levels by 
abotit 5 dB could eliminate much of 
this problem. However, no FM broad- 
caster wishes to sound weaker than his 
competition, and this would also re- 
duce the overall S/N ratio by the same 
amount. The most common solution is 

(Continued on page 30) 
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IT HAS been more than five years 
since Dolby -B processing was first 

used in FM -stereo broadcasting. Unlike 
the case with cassette recording, where 
Dolby -B noise reduction has been al- 
most universally accepted, relatively 
few FM stations have opted for the 
Dolby system, and correspondingly few 
stereo receivers have the built-in Dolby 
processors needed to realize its bene- 
fits. Although most audio hobbyists 
have some understanding of the pur- 
pose of Dolby -B processing in tape re- 
cording and playback, there is still 
widespread confusion about its role in 
FM broadcasting. The problem is ag- 
gravated by some genuine differences 
between the two situations. 

In the case of tape recorders, the 
problem is the degradation of signal-to- 
noise ratio (S/N) in the recording and 
playback process, resulting from the 
hiss inherent in the tape medium itself. 
The Dolby -B system boosts the high fre- 
quencies during recording and attenu- 
ates them in a complementary manner 
during playback. The net result is an 
unchanged frequency response, insofar 
as the program itself is concerned, with 
a net reduction of the hiss added dur- 
ing the record/playback process. 

The amount of boost and cut (and to 
some extent, the frequencies affected) 
are a constantly varying function of sig- 
nal level. The strong signals are un- 
modified, and progressively larger 
amounts of boost and cut are intro- 
duced as the level decreases. The total 
effective noise reduction at high fre- 
quencies beyond about 5000 Hz is typi- 
cally 10 dB in a properly adjusted 
Dolby -B system. (The Dolby -A system, 
used in professional recording, is simi- 
lar in principle but operates over the 
entire audio range in several frequency 
bands.) The operating time constants, 
signal levels, and other circuit operat- 
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Scott's new 390R is perhaps the 
most complete receiver ever made. 

A professional control center for 
your entire sound system, the 390R delivers a full 
120 watts per channel min. RMS, at 8 ohms front 20-20,000 Hz 
with no more than 0.03% THD. And it offers more options, 
features and flexibility than you'll find on most separates. 

Compare the Scott 390R with any other receiver on the market 
- --- today.j.f you can find one that does 

SCOTT - more ... buy it.. 
Warranty Identification Card Scott's unique, gold warranty card. 

Individualized with your warranty, 
Model and serial numbers, and expira- 
tion date. Scott's fully transferable, 
three-year parts and labor -limited 

SUS 

iii 

, 

Mw 

LED function 
indicators 

In,Yn I 
ax I,,,,10s, r,J- 

:zo mao 
"a IrY,R,rE 

rvw, u1;1. J:17,7.. SELECTOR 

32 detent loga- 2 tape monitbrs Multiplex filter 2 phono inputs 5 gang.FM tun- 
rith:-nic volume with full ..ape ing capacitor 
attezuatorcali- copycapabi:ity with twin 
brated irrdB z stage dual gate 

MOS rh t 
TRF amp ` 

\Warranty Number: 101102 
Model: 3906 Eerelver - 

S,r,sI Number: 304 7832/662 1745 

Expiation Date: September 15, 1981 

it warranty is your assurance of lasting 
pleasure. 
For specifications on our complete line 

of audio components, contact your nearest Scott 
dealer, or write H.H. Scott, Inc. Corporate 
Headquarters, 20 Commerce Way, Dept. KR, 
Woburn, MA 01801. In Canada: Paco Electronics, 
Ltd.; Quebec, Canada. 

0 SCOTT 
The Name to listen to: 
Makers of high quality high fidelity equipment since 1947. 
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"If youre going to learn 
electronics, you might 
as well learn it right!" 

J 

- 
, J.J.j. i' Rt . . . 

- 

"Don't settle for less. 
Especially when it comes 
to career training.. because 
everything else in your life 
may depend on it. That's 
why. you ought to pick CIE!" 

26 
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you've probably seen ad- 
vertisements from other 

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

CIE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 

Meet the Electronics 
Specialists. 

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

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

There's no such thing as 
bargain education. 

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

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

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

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

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

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

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

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

Pick the pace that's right 
for you. 

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

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

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

CIE can prepare you for 
your FCC License. 

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

4,2 . 

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

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

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

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

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

- Ji 9' 

- L`J ti 

1»"4*Tr 

- 

Patterns shown on TV and oscilloscope screens arc simulated. 

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

Accredited Member National Home Study Council 

E YES ... I want the best of everything! Send me my FREE CIE school 
catalog -including details about troubleshooting courses- plus illy FREE package 
of home study information. P E-79 

Print Name 

'Address Apt 

City i 
, 

State Zip 

Age Phone (area code ) 

Check box for G. I. Bill information: E Veteran Active Duty 

MAIL TODAY! 

AmericanRadioHistory.Com



(Continued from page 24) 

to use some form of dynamic 
high -frequency peak limiting to 
prevent excessive deviation at the 
high frequencies while retaining a 
high average modulation level. 
The "price" exacted by this tech- 
nique is a loss of natural quality 
and openness in the received 
sound. In many cases, this effect is 
so severe as to destroy the appeal 
of the program to any truly serious 
music listener. 

It was to this overall problem 
that Dolby Laboratories addressed 
itself in its adapting of the 
Dolby -B system to FM broadcast- 
ing. The hardware and its operat- 
ing characteristics were already 
developed and in wide use. The 
major problem that faced Dolby 
engineers was compatibility with 
receivers lacking Dolby decoding 
circuits, which, at the time, was 
virtually all the FM receivers then 
in existence! 

Cassette tape users have learned 
that a Dolby tape can be played 
without decoding, but it will 
sound undesirably shrill and 
bright and noisy. Some treble 
rolloff with tone controls can make 
such a program listenable, but this 
is hardly a satisfactory solution for 
a medium so widely used as FM 
broadcasting. Although the Dolby 
system, in principle at least, 
should be able to replace the fixed 
preemphasis and deemphasis now 
in use, it would obviously be im- 
practical to eliminate the preem- 
phasis at the transmitter. Such a 
program, when heard through any 
ordinary FM receiver, would 
sound unacceptably dull and lack- 
ing in highs (the response would 
be down 13.8 dB at 10,000 Hz). Ul- 
timately, Dolby decided that a 
combination of B -type encoding 
and a 25-µs preemphasis charac- 
teristic at the transmitter would be 
the most desirable compromise. 
This would boost the highs above 
6360 Hz at 6 dB per octave and 
greatly reduce the possibility of 
high -frequency overmodulation. 
Heard on a conventional receiver 
with 75-µs deemphasis, the loss of 
highs resulting from the added 
high -frequency rolloff in the re- 
ceiver would be approximately 
compensated by the added bright- 
ness from the Dolby process. The 
latter is dynamic and differs with 
signal level. The former is fixed, 
but it was empirically determined 
30 

that the combination was satisfac- 
tory. In extensive trials, most lis- 
teners were not aware of any 
change in transmission character- 
istics when listening to such pro- 
grams on their conventional re- 
ceivers. 

The listener with a Dolby - 
equipped receiver will also have a 
25 µs deemphasis time constant,. 
which is usually selected by the 
same switch that turns on the 
Dolby system. Thus, his received 
program will have the correct 
"flat" frequency response before it 
enters the Dolby decoder, whose 
action is devoted to its principal 
task of noise reduction. Some re- 
ceivers have a switch that changes 
the deemphasis from 75 to 25 µs 
but require the use of an external 
Dolby -B decoder. There are also 
inexpensive accessories that can 
change the effective deemphasis 
externally for adapting older re- 
ceivers to add-on Dolby units. 

In the transmission of a Dolby- 
ized signal, the 10 -dB SIN im- 
provement of the Dolby -B system 
is divided approximately equally 
between noise reduction and an 
increase in average program level. 
The change to a 25-1..Ls preempha- 
sis makes it possible to raise the 
average program level a few deci- 
bels or/and to dispense with 
high -frequency limiting. The dy- 
namic range of a program will be 
typically increased by about 5 dB 
at the high-level end, and the noise 
level in reception will be reduced 
by about the same amount, for a to- 
tal improvement of 10 dB. 

About 180 stations in the United 
States are equipped for Dolby -B 
transmission. Most metropolitan 
areas, and many rural areas, are 
served by one or more of these sta- 
tions. The benefits of Dolby FM, 
however, are rarely as obvious or 
dramatic as those of Dolby -B in 
cassette recording. Ironically, this 
is because Dolby has been so suc- 
cessful in making the system com- 
patible with existing FM broadcast 
practice. A Dolbyized broadcast 
sounds quite conventional on a 
non -Dolby receiver. Stations rare- 
ly, if ever, identify themselves as 
using Dolby noise reduction. Pub- 
lished FM schedules and programs 
never mention the existence of 
Dolby. No tell -tale signal, such as 
the stereo pilot carrier, is present 
to switch the receiver's Dolby cir- 

cuits on or alert the user to the 
presence of a Dolby transmission. 
(We understand that Dolby Labora- 
tories has developed such a system 
that may be put into use in the near 
future.) 

Since the user rarely knows, in 
the absence of other information, 
whether a particular signal is Dol- 
byized, how is he to know when to 
turn on his receiver's Dolby cir- 
cuits? The answer, sad to say, is 
that he cannot know. We have 
used a number of Dolby -equipped 
receivers, the most recent being 
the Lafayette Model LR-120Db, re- 
viewed this month, and have al- 
ways been disturbed by the diffi- 
culty of deciding whether or not a 
signal requires Dolby decoding. In 
our area, three stations are listed 
by Dolby as using their system. 
Much of the time, we hear little or 
no change in their programs when 
changing from 75-p.s without 
Dolby to 25-µs with Dolby recep- 
tion. Sometimes the sound is 
slightly softer and less bright with 
Dolby, as one would expect it to 
be, and sometimes the hiss level is 
audibly reduced. Since the relative 
audibility of these effects is a func- 
tion of program content, instan- 
taneous program level, and re- 
ceived signal strength, it is really 
quite difficult or even impossible 
to predict the audible benefits of 
Dolby reception. To be sure, in 
some cases we have heard an im- 
provement in sound almost as dra- 
matic as that achieved by Dolby in 
a typical cassette deck. Unfortu- 
nately, there is no way to predict 
such a result. 

The Lafayette Model LR-120Db 
fell between the extremes men- 
tioned above. If we oriented the 
antenna to get a slightly hissy 
background on one of the local 
Dolby stations, the improvement 
in SIN was quite noticeable. On 
the other hand, with fully limiting 
signals, there was no change what- 
ever when the Dolby system was 
used, except the slightly softer 
quality resulting from its dynamic 
frequency -response effects. 

Dolby does not expect that the 
Dolby -B system will ever be adopt- 
ed by a large segment of the U.S. 
FM broadcast industry. It presup- 
poses a strong concern with sound 
quality and an audience that 
shares that concern. Stations that 
specialize in rock and most popu- 
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The Sabtronics Model 2010 Digital 
Multimeter gives you 6 functions in 
31 ranges. This all -new bench/port- 
able multimeter has been designed 
to meet all your testing needs with 
laboratory standard accuracy. 

Professional or hobbyist, you'll find 
the Model 2010 an invaluable addition 
to your lab or workshop or for field 
use. Design features include the use 
of a precision laser -trimmed resistor 
network for greater long-term accuracy 
(basic DCV and Ohms accuracy 0.1 %). 

Other wanted features: current mea- 
surements up to 10 Amps AC or DC; 
input overload protection to 1200 VDC 
or RMS on all voltage ranges. Plus, 
the Model 2010 has a "display hold" 
feature you can use with "touch -and - 
hold probes" to hold the reading after 
removing the probe tip from the test 
point. 

The unique "X10" 
switch provides a 

convenient means of 
selecting the next 
higher range. And a 
convenient 3 -range 
diode test capability 
plus Hi -Low Ohms. 

And, of course, with the Model 2010 
you have overrange indication, auto- 
matic polarity, automatic zeroing, plus 
a built-in constant -current regulator 
for charging nickel -cadmium batter- 
ies with the AC adaptor/charger. 
The large, easy -to -read LED display 
gives readings to ± 1999 with auto- 
matic decimal point. 

x10 

510 

The Model 2010 comes to you com- 
pletely assembled and factory tested. 
Test leads and probes are included. 
(You furnish "C" cells). Or order op- 
tional rechargeable nickel -cadmium 
battery pack, and/or AC adaptor/ 
charger. 
You'd expect to pay much more for a 
unit of comparable quality, features, 
and convenience. At Sabtronics, 
specialists in digital technology, we 
use only top-quality, state-of-the-art 
components, such as our laser -trimmed 
thick -film resistor network, and single - 
chip LSI logic. The Model 2010 Dffers 
you the best value -for -money DMM 
available today. 
Because you buy direct from the man- 
ufacturer you get high -quality, pro- 
fessional performance at this special 
low price. 
See for yourself! Call us with. your 
Master Charge or Visa order; or use 
the coupon to order yours today. 

MAC 1Umn 1W 

o 
V 11 mA 

COMMON 

MADE IN U.S.A. 

Model 2010 Specifications 

DC Volts 100 µV to 1 kV in 5 ranges 
(Basic accuracy 0.1% x 1 digit) 
AC Volts: 100 µV to 1 kV RMS in 5 ranges 
(Basic accuracy 0.5% ± 1 digit) 
DC Current: 0.1µA to 10 A in 6 ranges 
(Basic accuracy 0.5% ± 1 digit) 
AC Current: 0.1 µA to 10 A in 6 ranges 
(Basic accuracy 0.5% ± 1 digit) 
Resistance: 0.10 to 20 MO in 6 ranges 
(Basic accuracy 0.1% ± 1 digit) 
Diode Test Current: 0.1 µA, 10 µA, 
1 mA, in 3 ranges 
ACV Frequency Response: 40 Hz to 40 kHz 
(40 Hz to 1 kHz on 1 kV range) 
Imput Impedance: 10 MO 

Input Overload Protection: 1200 VDC or 
RMS on all voltage ranges: 250 V (DC or RMS) 
and fuse -protected on O and current 
ranges 
Power Requirement: 4.5 to 6.5 VDC 
(4 "C" cells) 
Optional nickel -cadmium batteries or 
AC adaptor/charger. 
Display: 0.36" (9,2 mm) 7 -segment LED 

Size: 8" W x 6.5" D x 3" H 

(203 x 165 x 76 mm) 

sale nits 
INTERNATIONAL INCINTERNATIONAL ING 

13426 Floyd Circle Dallas, Texas 75243 
Telephone 214/793-0994 

To: Sabtronics International, 13426 Floyd Circle, Dallas, TX 75243 

Model 2010 Multimeter(s) $89.95 
AC Adaptor/Charger(s) $ 6.95 
Nickel -Cadmium Battery Packs $14.95 

Texas residents add sales tax 
Shipping & handling, for each unit $ 3.00v $ 

Check enclosed Money order p Master Charge Visa 
Account No Exp. Date 

Name 

Street 
City- State _lip 
.Continental U.S. only. AK. HI, or PR. $5.00 Canada 56.50 Foreign. $19.00 Airmail. PE -1 2 

DECEMBER 1978 
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lar music are not likely to make the 
investment in Dolby encoding 
equipment, nor would their listen- 
ers appreciate such a move. Clear- 
ly, if one lives in an area not served 
by a Dolby station, or if one has no 

32 

interest in the programming of 
such a station, it would be difficult 
to justify a substantial additional 
investment for the Dolby circuitry 
in a receiver. Fortunately, the 
availability of Dolby -B integrated 

circuits has made it possible to in- 
clude this feature without an un- 
reasonable cost penalty, as illus- 
trated by the Model LR-120Db and 
a number of other receivers recent- 
ly introduced. O 

audio test reports: 
the finest 
receiver 
ever to bear 

the company's name 

HIRSCH- The Model LR- 

HOUCK 120Db stands 

LABS at the top of La - 

REPORT fayette's line of 
AM/FM stereo 

receivers and is the finest receiver 
ever to bear the Lafayette name. It is 

rated in accordance with FTC regula- 
tions to deliver 120 watts/channel into 
8 ohms from 20 to 20,000 Hz with no 
more than 0.09% THD. Among its 
many features are built-in Dolby 
noise -reduction FM decoding circuits, 
triple tone controls with selectable 
turnover frequencies, adjustable FM 
muting threshold, and mixing micro- 
phone input. 

The receiver measures 21"W x 
17"D x 7"H (53.3 x 43.2 x 17.8 cm) 
and weighs 60 lb (27.3 kg). The re- 
ceiver is catalog priced at $649.99. 

General Description. Most of the 
upper two-thirds of the receiver's front 
panel is dominated by a glass window 
behind which are AM and FM tuning 
scales. Also behind the window are 
separate center -channel and relative - 
signal -strength tuning meters and two 
output power meters caliberated from 
0.1 to 120 watts into 8 -ohm loads. The 
dial scales are tilted back slightly for 
maximum visibility. 

To the left of the dial window is a 
vertical column of small pushbutton 
switches and a red FM STEREO indica- 
tor. One button is used to engage and 
disengage the Dolby system. The 
next is for blending the high frequen- 
cies to reduce noise on weak stereo 
signals with no loss in high -frequency 
response. The next button permits the 
receiver to be switched between the 

an impressive combination 
of features and performance in 

the Lafayette Model LR-120Db 
AM/FM stereo receiver 
automatic mono/stereo and mono - 
only modes. The FM MUTE button at 
the bottom must be out to obtain mut- 
ing action. Near the FM MUTE button is 
a small rotary control that permits a 
wide muting threshold range. 

To the right of the dial window is 
another vertical column of pushbutton 
switches. At the top are the POWER 

smooth handling 
makes it a 

pleasure to operate 
switch and its power -on indicator. Be- 
low the POWER switch are separate 
pushbuttons for switching in and out 
three pairs of speaker systems, only 
two of which can be in the circuit at 
any given time. The bottom button al- 
lows the sensitivity of the power me- 
ters to be increased to indicate power 

levels between 0.01 and 24 watts. 
Across the bottom of the panel are 

the main operating controls of the re- 
ceiver. At the left are a Mic (micro- 
phone) jack and a PULL ON/MIC LEVEL 

control. The control is used for varying 
the gain of the microphone amplifier, 
which is turned on by pulling out on 
the control's knob. The next control, 
the input SELECTOR, has positions for 
AM, FM, PHONO 1, PHONO 2, and AUX. 

The two PHONO positions are for mag- 
netic phono cartridges. 

Lever switches for tape monitoring 
from either of two tape decks are pro- 
vided for controlling and cross -con- 
necting the decks for dubbing from 
one deck to the other. To the right of 
the tape switches are the BALANCE 

(detented) and VOLUME controls. 
Three lever switches control the 

loudness compensation and two fil- 
ters. There are two switch -selectable 
loudness compensation modes. In 

POPULAR ELECTRONICS 
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Someone you know could be 
counting on a Hewlett-Packard for Christmas. 

What a great idea-HP calculators for 
Christmas. 

They're so affordable, you'll want to 
surprise everyone. A family member. 
A business acquaintance. And maybe 
yourself. 

Especially with one of our new Series 
E-five calculators that cover the 
full range of needs from student to 
professional: 

The HP-31E-Scientific. $60* 
The HP-32E-Advanced Scientific 
with Statistics. $80* 
The HP-33E-Programmable Scien- 
tific. $l00* 
The HP-37E-Business Management. 
$75* 

The HP-38E-Advanced Financial 
with Programmability. 
What's more, you can choose from 

a large selection of accessories to 
go with every Hewlett-Packard. tSo if 
someone already owns an HP, 
surprise them with an accessory.) 

For example, a DC Adapter/Recharger 
that works in a boat or car as well 
as at home. A Reserve Power Pack that 
keeps spare batteries fully charged 
-ready to go any time. And our many 
Application Pacs and Solutions 
books that give solutions to thousands 
of problems-saving hours of time 
and trouble. 

So check your Christmas list. Then 
CIRCLE NO 21 ON FREE INFORMATION CARD 

see your nearest Hewlett-Packard 
dealer. (For the address, call toll -free 
800-658-4711 except from Alaska 
or Hawaii. In Nevada, call 800-992-5710.) 

HEWLETT bhp, PACKARD 

Dept. 2541-11000 N.E. Circle Blvd.. Corvallis. OR 97330. 

'Suggested retail price excluding applicable 
state and local taxes-Continental U.S.A.. 
Alaska and Hawaii. 

'Dist ays ate photographed separately to 
simulate typical appearance. 616/81 
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one, only the low frequencies are 
boosted as the VOLUME control is 

turned down; in the other, both low 

and high frequencies are boosted. 
Each filter switch has separate posi- 
tions for OFF and two turnover fre- 
quencies. The selectable turnover fre- 

quencies for the Low filter are 15. and 
70 Hz and 7000 and 12,000 Hz for the 
HIGH. 

The BASS, MID, and TREBLE TONE 

controls have 11 detented positions. 
Adjacent to the BASS and TREBLE con- 
trols are lever switches for removing 
the controls from the circuit or chang- 
ing their turnover frequencies (250 
and 500 Hz bass and 2500 and 5000 
Hz treble). The MUTE switch can be 

used to reduce the audio gain by 

either 15 or 30 dB. To the right of this 
switch is the large TUNING knob and 
two (head) PHONES jacks. 

The receiver's rear apron contains 
the various input, speaker, and anten- 
na connectors and slide switches that 
provide a choice of 2.5-, 5-, or 10 -mV 
phono sensitivity and attenuate the in- 

put signal from the antenna to prevent 
overloading from strong local stations. 
Also on the rear apron are a hinged 
AM ferrite -rod antenna and a pair of 

D-3 
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Averaged frequency response and 
crosstalk for both channels. 

IOK 20K 

accessory ac outlets, one of which its 

switched. Finally, the output -transistor 
heat sinks extend about 2" (5.1 cm) 
from the rear of the receiver and occu- 
py a big portion of the rear apron. 

Laboratory Measurements. Fol- 
lowing the one -hour preconditioning 
period, which caused the heat sinks of 
the output transistors to become un- 
comfortably hot, the outputs clipped at 
156 watts/channel at 1000 Hz into 8 

ohms (an IHF clipping headroom rat- 
ing of 1.13 dB). The dynamic head- 
room was 1.49 dB, with a maximum 
short-term output of 169 watts. 

The 1000 -Hz distortion was un - 

measurably low at very low power lev- 
els. It rose smoothly with increasing 
power to 0.028% at 120 watts and 
0.04% at 150 watts. The IM distortion 
was 0.02% at 1 watt, 0.14% at 120 
watts, and 0.17% at 150 watts. The 
THD was a maximum of 0.05% at 
20,000 Hz at the rated output power. It 

was typically between 0.025% and 
0.03% at low and middle frequencies. 
At reduced outputs, the distortion was 
still lower, typically measuring less 
than 0.02%. 

Input sensitivity for a 1 -watt output 
was 14 mV through the AUX inputs 
and 0.4 mV through the PHONO inputs 
with 5 -mV sensitivity. The A -weighted 
noise level was -74.2 dB and -73.5 
dB, referred to 1 watt, through the AUX 

and PHONO inputs. The phono pream- 
plifier overloaded at a very high 400 - 
mV input at 1000 Hz and at 2.4 volts 
at 20,000 Hz. The latter figure is 

equivalent to 250 mV at 1000 Hz, 
which is thus the .IHF rated maximum 
phono input. These figures would be 
halved with the 2.5 -mV phono sensi- 
tivity setting and doubled with the 10 - 
mV setting. The phono input re- 
sistance was 100,000 ohms, which is 

higher than the recommended load for 

A System 
with SOCK! 
Our special Motorola Microprocessor Evaluation Kit II 

Christmas "Package" includes the hardware you need 
to expand your D2 Kit to full system capabilities! 
Fully tested and assembled! 

Send us your check or money order NOW! 
We can also bill to your Master Charge or 
Visa if you include the number and expiration 
date. Enclose total for entire package or any 
items desired plus applicable state and local 
taxes (include an additional $5.00 for shipping 
and handling). Be sure to include your name 
and address and print clearly, making checks 
payable to Motorola Inc. 
Mail to: 
Motorola Mail Order Sales 
P.O. Box 27605, Tempe, AZ 85282. 

CD 
MOTOROLA 
Semiconductor Products Inc. 

.1-1,J91 

MOTOROL A 

SEMICONDUCTORS 

Motorola Microprocessor Evaluation Kit II 

It includes: 
MEK68R2 ... $199.95 
Accessory board for complete interface between D2 Kit, ASCII 
keyboard and video monitor or TV set. Has custom ROM with 
video driver. 
-Software programmable line and character format: 

16 x 32, 16 x 64, 24 x 80-up to 24 lines by 165 characters. 
-5 x 7 character format with upper and lower case. 
MEK6800AB ... $79.95 
Motherboard with card guide, two 86 -pin slots and five 60 -pin slots. 
MMS68104 ... $395.00 
Memory board with 16K x 8 bytes of RAM. 
POWER SUPPLY ... $99.50 
Fully -regulated +12 Volts at 1 Amp and +5 Volts at 6 Amps ... 
capable of powering complete system with possible expansion. 
MEK6800D2 ... $235.00 
The ever popular D2 (in Kit form only) to develop and evaluate 
M6800 Microprocessors. 
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most cartridges, and capacitance was 
175 pF. 

Frequency response was within 
+0/-1 dB from 20 to 20,000 Hz 

through the AUX inputs. The RIAA 
phono response was +0.5/-3.5 dB 
from 30 to 15,000 Hz, with the de- 

crease at the low -frequency end. It 

decreased to -5 dB at 20 Hz. The ap- 
parent high -frequency equalization 
changed appreciably when it was 
measured through the inductance of a 

phono cartridge, revealing a 2.5 -dB 
increase in output at 20,000 Hz. Most 
of this change was caused by the 
100,000 -ohm input resistance, since 
our measurement is based on the use 
of a standard 47,000 -ohm input termi- 
nation. Nevertheless one would ex- 
pect a magnetic phono cartridge to 
sound slightly bright, since the ex- 
treme high -frequency response of 
most cartridges is enhanced when 
they are terminated in a higher -than - 
normal load resistance. 

The tone controls could provide an 

almost infinite variety of response 
curves. With the 250- and 5000 -Hz 
turnover frequencies, they were able 
to correct the system's response at 

frequency extremes with virtually no 
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Noise and sensitivity curves for FM section of receiver. 

effect in the midrange. Responses of 
the filters were approximately as rat- 
ed, with 6 dB/octave slopes in the 
bass and 12 dB/octave slopes in the 
treble. The unit's loudness compensa- 
tion could be used with better -than - 
average effectiveness, since the au- 
dio MUTE switch could be set to permit 
the VOLUME control to be operated at 
a reasonably high setting. This avoids 
the excessive heaviness that mars the 
sound of most loudness controls. The 
power meters, like most such indica- 

tors, gave only approximate readings. 
Typical errors were from 10% to 50%, 
except at very low outputs, where they 
were several hundred percent. 

Performance of the FM tuner sec- 
tion was generally very good. Our test 
unit had an apparent misalignment 
that caused its mono distortion to be 

several times as high as its stereo dis- 
tortion, but this was the only respect in 

which the tuner performance fell short 
of excellence. 

In mono, IHF usable sensitivity was 

wire wrapping center 

\ 

., ...r 

WIRE WRIIPPIIIG NIT WH 5 
CONTAINS: 
BattÉry Tool BW-630 
Hobby Wrap Tool WSU-30 M 

PC Edge Connector CON -1 

DIP iC Extractor Tool EX -1 

DIP IC Insertion Tool INS -1416 
PC Card Guides & Brackets TRS-2 
Mini -Shear with Safety Clip SP -152 
14, 13, 24 and 40 DIP Sockets 
Terminals WWT-1 

'i Tri-Color Wire Dispenser WD-30-TRI 

a` a Hobby Board H -PCB -1 

r 

f 
$74.9s 

ADD 52.00 FOR SHIPPING 
(N. T. CITY AND STATE RESIDENTS ADD TAX) 

OK MACHINE & TOOL CORPORATION 
3455 Conner St., Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091 
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new SaflSUI sc-51oo: 
. 

' If' you're looking for a cassette deck that corn- ° - e<pectin a supericr cassette deck.S..c-'t as large \ U ° 

binés the convenience of he trzdit cnal cassette 
º 

-meters, a peak level indicator, ine irpLf 'micmixing 
deick with the toncl excellence -jai cpen reel, you - apab Iityand bias and equalization' ccntrols for 

. needn't look any -urther. Became -he Sansui SC-EIJO eery tape. We've also added sornething ycu didn't 
° gives you both. And more. - - ecpect Scnsui's a elusive Tape Lead -Ir **. Just 

Here's why, Performance. meets the stardards touch the control and the tape adre ices past the 
of-oday's, most acvanced ccrtwnent systems. All . leader to he first point suitable 'or r-ao-cing. You 

' 'musical signals are reproducec c eanly anc without need never miss orspoil the start of c -wording again. 

cein cassette decicesign 

° distortion because of the owidefrequency response 
(2] 17,000Hz, chromium), acelentsignal-to-no'se 
ratio (67dB, with Drolby*),crd unusually low wow and 
fIL-ter (0.05%, WRMS). 

r° 
- The SC -5100 is ultra -convenient to use. Solencid 

operation permits controlsthct eas ly respond to your 
° ° . lightest touch. And with the elecTonically- 

ccntrolled tape transport you ge- automatic 
play and repeat. The illurrirx_ter.. memory 
ccunter is also automatic. 

For added convenience -the SC -5100, 
w -ten used with a timer, wil record off your 
tuner or receiver unattended -Or it will 
wake you gently in the rnlerr-ingvvith your 
fcorite music. - 

The SC -5100 offers all -hefeatures you'd 

Stinsui ` S'EREO CF.I.SETTE 
SC -5100 

_ ....°., -w 

Power 

. Phones 

®L. . . . 

Direct-O-Matic loading is anct-er Sansui 
exclusive, t makes loading arc urn oacing a snap_ 
elves you access to the tape we I fa -instant insertion 
end ecsy aleaninc of the heads a'rcl let you see he 
election of the tape and how rrruch is Eft. 

Now you have it, cassette desk convenience 
with open -eel performance. 

I; All for less than 53001, Hecr 
the new SC -51-0`at your 
frañchisealScnsui dealer. We 
think you'll cpree you've 
never heard anything like t. 

r ofiEC4+-ATL L 
-- 'Trademcr< Daby _cboratories, I . 

"Patent pe- drg. 
tApproxirre1 na iorraly advertlsec value. 
Actual refit o- .set 7t the optior of the 
IndividLa decles 

A whole new world of musicd pleasure. 

-.-"-.ti 

Cub we 

A!GO 

N., me 
- 
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SANSUI ELECTRONICS CORP: '. 
Woodside, New York 11377 Gardena. California 40247 - 

SANSUI ELECTRIC CO., LTD., Tokyo. Japan 
SANSUI AUDIO EUROPE S.A., Antwerp, Belgium - In Canada Electronic Distributors 

CIRCLE NC. 51 ON FREE INFORMATION CARD 

pl'Ltvll = tai -1 

L 

AmericanRadioHistory.Com



O. 

O. 

I f I'I11 II III 
LAFAYETTE LR-I20Db 

TOTAL HARMONIC DISTORTION - -60/70000,14 1) IM DISTORTION 

my 

.00 5 

002 
2 5 10 20 50 100 200 500 

CONTINUOUS AND EQUIVALENT 
SINE -WAVE POWER OUTPUT PER CHANNEL IN WATTS 

1000 

Total harmonic distortionat 1 kHz and 60/7000 -Hz distortion. 

.0 

00 
20 

4 LAFAYETTE LR-120Db -_-- REFERENCE POWER 02001 
HALF POWER 1-3001 

-~T 
-LOW POWER( -10001 

I 

I L 
y .,-t -- -Ir_/ f 

.1--.1* 
.I w , 

1 -l--'i 

I 

50 100 200 500 11,N2 21041 SARA 10 Nt 21 

FREQUENCY IN Hz (CYCLES PER SECOND) LH 

Harmonic distortion at three power levels. 

12 dBf; stereo sensitivity was set by 
the switching threshold at 15.5 dBf. 
The more meaningful 50 -dB quieting 
sensitivity was 15.5 dBf in mono and 
35 dBf in stereo. The mono THD + N 

was 0.4% at a 65 dBf input, though it 
was necessary to detune the receiver 
considerably to get the distortion 
down to this level. In stereo, the dis- 
tortion was a very low 0.1% with the 
tuning meter set to its center. The re- 
spective unweighted S/N readings 
were 72.5 and 70 dB. 

Stereo frequency response was 
within +0.6/-0.8 dB from 30 to 
15,000 Hz. Even with its flat response 
at the high end, the pilot carrier com- 
ponent in the receiver's audio was 
suppressed to an almost unmeasur- 
able -80 dB. And the tuner's hum 
was a very low -75 dB. Stereo chan- 
nel separation was in the 50 -to -56 -dB 
range between 30 and 1500 Hz. It re- 
duced to 37.5 dB at 15,000 Hz. 

The capture ratio of 1.25 dB was 
slightly better than the rated 1.3 dB. 
AM rejection was 60 dB at a 45-dBf in- 
put and 72 dB at a 65-dBf input (it is 
rated at 55 dB). The image rejection 
and alternate -channel selectivity, both 
rated at 80 dB, were respectively 75.6 
and 79.4 dB. Adjacent -channel selec- 
tivity was 5.8 dB. The muting thresh- 
old was adjustable from a minimum of 
26 dBf drop -out and 29 dBf turn -on 
levels to 44 and 49 dBf, respectively. 

The AM tuner section's frequency 
response was very limited at both high 
and low frequencies, being down 6 dB 
at 270 and 3400 Hz. 

User Comment. The Model LR- 
120Db offers a most impressive com- 
bination of operating features and 

Performance Specifications 

Specification 
Audio 
Power output 120 W/ch into 8 ohms, Confirmed 

20-20,000 Hz, less 
than 0.09% THD 

Hum and noise (A weighting) 
Phono 
Aux. 

Input sensitivity 
Phono 2.5, 5.0, 10 mV 
Aux. 150 mV 

Phono overload 150 mV at 1000 Hz 
with 0.1% THD 

Rating Measured 

Over 70 dB (re 120 W) 
Over 90 dB 

73.5 dB (re 1 W) 
74.2 dB 

Confirmed 

250 mV (20 kHz, 
re 1 kHz) 

FM Section 
Usable sensitivity 

Mono 10.3 dBf 12.0 dBf 
Stereo 17.2 dBf 15.5 dBf 

50 -dB quieting 
Mono 14.1 dBf 15.5 dBf 
Stereo 36.8 dBf 35 dBf 

S/N at 65 dBf 
Mono 74 dB 72.5 dB 
Stereo 70 dB 70 dB 

Frequency response 
(30-15,000 Hz) +0.5/-1.5 dB +0.6/-0.8 dB 

Distortion at 65 dBf 
Mono 0.15% 0.40% 
Stereo 0.30% 0.10% 

Capture ratio at 65 dBf 1.3 dB 1.25 dB 
Image response -80 dB -75.6 dB 
AM suppression -55 dB -72 dB 
Alt. channel selectivity 80 dB 79.4 dB 
Stereo separation 

100 Hz 45 dB 56 dB 
1000 Hz 48 dB 51.5 dB 
6000 Hz 42 dB 42 dB 

Subcarrier product ratio 60 dB 80 dB 
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electrical performance, especially for 
a receiver in its price range. Its 

smooth handling, excellent sound 
quality, and such niceties as a noise- 
less, thump -free muting system, 

dial calibration 
was exact and 
tuning was 
unambiguous 
made the receiver a pleasure to oper- 
ate. The FM -Dolby decoder worked 
well on the stations in our locality that 

employ the Dolby system. 
FM dial calibration was exact on the 

lower half of the band and within 
about 100 kHz on the upper half. The 
tuning was unambiguous, too, for low- 
est noise and distortion with the meter 
pointer at its center -channel position. 
The tone controls were certainly as 
versatile as anything short of a multi - 
band equalizer. If the phono sound is 

too bright (as could happen with some 
cartridges), it might be desirable to 
connect a 100,000 -ohm resistor 
across each output of the cartridge to 
provide a normal 50,000 -ohm termi- 
nation. 

Most of our criticisms are minor. La- 
belling of the pushbutton controls is 

contrary to normal practice, for exam- 
ple. Whereas pressing a button in 
commonly produces the indicated re- 
sult, the converse occurs with the FM 

MUTE button. Muting is disabled when 
it is pressed in. Also, the muting 
threshold is too high at all settings of 
the variable control. 

These minor observations aside, 
we feel that the Lafayette Model LR- 
120Db is just about the "most" receiv- 
er for the money that we have seen 
and tested in the current market. 

CIRCLE NO. 101 ON FREE INFORMATION CARD 

convenient editing functions 
mark the front -loading 
Dual Model C 819 
cassette deck 

accurate recording 
with foolproof 
level meters and 
low flutter 

HIRSCH- 
OUCK 

REPORT 

The Dual Model 
C 819 cassette 
deck has many 
of the operating 
details and per- 

formance qualities of the company's 
higher -priced Model C939. Unlike the 
Model C939, however, the Model C 

819 is a front -loading deck. It has a 

FADE EDIT function that allows one to 
edit out unwanted portions of a re- 
corded program while listening to the 
tape playback. 

Other features in the Model C 819 
cassette deck include: peak -indicating 
level meters that monitor the signal 
levels after the recording equalization; 
a MEMORY WIND system that stops the 
tape when the index counter reaches 
000 in both fast forward and rewind; 
microphone inputs that can be mixed 
with the line inputs; and bias and 
equalization selectable for ferric - 
oxide, chromium -dioxide, and ferri- 
chrome tape. 

The deck measures 171/4'W x 
131/"D x 5Y"H (43.5 x 33.7 x 14.9 

cm) and weighs 17 3/4 lb (8.1 kg). Its 

suggested retail price is $430.00. 

General Description. The tape 
transport is located at the left of the 
front panel. Piano -key -type transport - 
control levers are below the cassette 
compartment. 

Operating the EJECT key causes the 
viscous -damped, top -hinged cassette 
door to swing open slowly to provide 
access to the cassette tray. When the 
cassette door is manually closed, a 

window in it gives a clear view of the 
cassette inside the well. The other 
transport controls can be operated in 

any sequence without having to go to 
STOP. However the tape must be mo- 
tionless before the RECORD lever can 
be engaged. 

At the right of the front panel are 
two level meters whose highly visible 
scales are calibrated from -20 to +3 
dB. The fast -responding peak -indicat- 
ing meters have a long decay time. 
Below the meters are two pairs of con- 
centric recording -level controls for the 
Mlc and LINE inputs, the two micro- 
phone jacks, and a recessed button 
labelled FADE EDIT. To use the FADE 

EDIT button, a plastic door covering it 

must be raised. With the deck operat- 
ing in the playback mode, the user 
presses in and holds the button for as 
long as he wishes to erase the tape. 
The FADE EDIT function gradually in- 

creases the erase current over a peri- 
od of 3 to 5 seconds to remove the re- 
corded program smoothly. Releasing 
the button allows the erase current to 
decrease gradually to zero over a 3 - 

to -5 -second period, giving a smooth 
transition to the following portion of 
the program. 

When a microphone is plugged into 
only one of the input jacks, its signal 
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What OO2,%THD dóesn'tteIl yoüaboüt 
the SE-9060,wavetorrn fidelity will 

Ikhrticb 

THD cs low as 0.02% says a lot about 
any amplifier. But. oscilloscope readings 
show t all. Look at the waveforms. The 

outpu- waveform of.the SE -9060 is 

virtues ly a mirror image of the input. 
One way Technics achieved this 

goal was with dual FETs in the 
o differenfal amplifier. They give the -' 
SE -9060 the DC stability necessary for 
the highest gain in the crucial first stage. 
While the constant current load and ° 

o current feedback. used in the voltage 
ampliferkeep distortion to a minimum. 

And since thé SE-9060.is c DC 

amplifer each amplifier section and the 
NFB IooF are directly coupled without thé 
use of any capacitors. So the SE -9060 
not only has virtual y nonexistent phase 
shift, i- also boasts flat frequency response 
from CC -to 100 kHz. And with completely 

_IM11 
Ait 11111 riill!I!111 

Iu 

ill 
II 

Impo Wavefo-m_ 

1. 

Cutput Wav=_forrn. 

É 

= 

indezencei- power sLFplies for each 
chane -_I, é=hnics elimirated all':igns of - 

transiert crass alk d stortion. 
Ccrnpare specifications. Aid yot:I1 t 

reaG?e -f e-e's -to co-n_arison. 
P7WEZOJTPUT: 70 watts per 

channel (;terec), 180 watts (monaura') 
mininewn RMS .ntlo 8 cams from 20 Hz 
to 20 cHz +'th no more than 0.02% 
total harr-ric d istorti` i. 

POWER B,SNDWIGTH:5 Hz 50 
3 d3. S; U: 120 dB (111F A). RESIDUA_ 

HUM..B. NOISE: 100 f,V IN UT SEIJ- 

SITIV Ti .8. IMPEDANCE:1 V/47 kiilohrn=. 

INTEFMODULATION DISTORTION (60 
7 kHz 4:1) 0.02%. Ff_QUENCY ° " 

RESPO MS=: DC -,100 kslfiz, +0 dB, =" dB. 

Technic; SE -9060. A rare combíra- . 

tion ofci,dia tecl-nobgy. a new standard - 

of axl c ex=ellence. 

TAC ce; Prciessional Seies . 
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Product Focus 

The FADE EDIT feature of the Dual Model 
C 819 is a convenient solution to the 
problem of "editing"a cassette tape elec- 
tronically. As often happens when a com- 
mercial announcement or other unwant- 
ed material is recorded together with a 

desired program, it is customarily re- 
moved by playing the tape up to that 
point, and placing it into the record mode 
with no input signal for the duration of the 
unwanted material. The abrupt cessation 
of the recorded program, and its equally 
abrupt return, can introduce a jarring 
note into the final recording. 

Dual's FADE EDIT circuit applies a cur- 
rent to the erase head while the machine 
is in its playback mode, and does so in a 

smooth and nonjarring manner. The 
bias/erase oscillator is normally turned 
on by mechanical switches when the ma- 
chine is placed into its recording mode. 
(A red LED across the dc supply line to 
the oscillator glows when it is powered to 
show that a recording is in progress.) In 
the Model C 819, a Darlington transistor 
pair, in series with a diode, is connected 
across the mechanical switch contacts in 
the oscillator's dc supply circuit. Normal- 
ly, the gate of the input transistor is re- 
turned to ground through a parallel com- 
bination of a 22-1.LF capacitor and a 
120,000 -ohm resistor. In this condition, 
the stage is nonconducting and has no 
effect on the operation of the deck. 

When the FADE EDIT button is held in, 
the input gate is connected to the +24 - 
volt power supply through a parallel com- 
bination of 4.7-µF and 220,000 ohms. As 

the capacitor from gate to ground 
charges, the transistors begin to conduct 
and an exponentially increasing positive 
supply voltage is applied to the erase os- 
cillator. The REc LED simultaneously be- 
gins to glow faintly, and a gradual eras- 
ure of the tape begins. 

About five seconds is required for the 
output of the erase oscillator to reach its 
maximum amplitude (and the LED its full 
brightness). Since the tape is being 
played back while this is happening and 
the erase head precedes the record/ 
playback head in the tape path, one 
hears the program smoothly fading 
away. The time for total erasure depends 
on the kind of tape being used, but is typi- 
cally in the range of 3 to 5 seconds. 

When the FADE EDIT button is re- 
leased, the transistors are fully conduct- 
ing. The charge on the 22-µF capacitor in 
the gate circuit drains off to ground 
through the shunting 120,000 -ohm resis- 
tor and the Darlington stage slowly shuts 
off. As this happens, the REC LED dims, 
and the original program on the tape be- 
gins to emerge from a silent background. 
Like the erase process, the fade-in takes 
a few seconds. I 

Although this technique still calls for 
careful timing of the portion of the tape to 
be erased, it is much smoother and more 
foolproof than the former method of plac- 
ing the deck into its recording mode. 
When used carefully, it makes it possible 
to assemble an edited tape with a profes- 
sionally smooth transition from one sec- 
tion to another. 

can be routed to either channel, as 
desired. When both jacks are used, 
the recording is made in stereo. There 
are screwdriver -adjustable line -output 
level controls on the deck's rear 
apron. (The deck has a limiter that re- 
duces the gain almost instantly when 
a signal peak exceeds 0 dB to prevent 
distortion.) 

The central portion of the front pan- 
el contains the index counter, MEMO- 
RY WIND button, phone jack and its 
level controls (separate for each 
channel), and four pushbutton 
switches. Two of the switches are for 
switching in and out the Dolby noise - 
reduction system and the recording 
limiter. The other buttons are for set- 
ting the bias and equalization, labelled 
Fe and Cr for the two most popular 
tape formulations. For ferrichrome 
tapes, both buttons must be engaged 
simultaneously. Green and red LEDs 
on the front panel indicate when the 
Dolby is in use and when the record- 
ing mode is selected, respectively. 

"fade edit" 
circuit 
operates smoothly 

Laboratory Measurements. The 
user's manual for the cassette deck 
lists a number of tapes suitable for 
each of the bias and equalization 
switch settings. Our test deck had 
been adjusted by United Audio (the 
importer) for Maxell UD-XL I for Fe, 
Scotch Master 1I for Cr, and BASF 
Professional Ill for FeCr. We used the 
first two and Sony Ferrichrome tapes 
in our tests. (We did not have BASF 
Professional Ill tape.) 

The flattest overall record/playback 
frequency response was obtained 
with Maxell UD-XL I tape, which pro- 
duced a variation of only ±0.75 dB 
from 30 to 15,500 Hz. The low -fre- 
quency head contour ripples were rel- 
atively small compared to those of 
most cassette recorders. The re- 
sponse of Scotch Master II tape was 
not quite as ruler flat, sloping down 
steadily from 35 to 15,000 Hz. Still, 
the overall variation, relative to the 
1000 -Hz level, was a very respectable 
±2.5 dB from 20 to 14,500 Hz. The 
Sony FeCr yielded a flat response of 
±1 dB from 33 to 15,000 Hz. 

The tracking of the Dolby circuits 
was virtually perfect, measuring less 
than 0.5 dB of difference between the 
response curves made with and with- 
out the Dolby system switched in, at 
any frequency up to 12,000 Hz and at 
any level from -20 to -40 dB. 

The 120-µs playback equalization 
was measured with a TDK AC -337 
test tape. It was within +0.8/-1.7 dB 
from 40 to 12,500 Hz. The 70-µs 
equalization (for Cr and FeCr tapes) 
was measured with a Teac 116SP 
test tape and was within +0.5/-1 dB 
from 40 to 10,000 Hz. 

A line input of 44 mV was needed 
for a 0 -dB recording level. This pro- 
duced a maximum playback output 
level of 0.66 volt with Maxell UD-XL I, 
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The Technics S19Q30 tuner. 
Purists Muld fiel ̀ better if it test over -900a 

To some, tuners that cffer 0.08%. THD, E0 dB stereo 
separation. a cazture ratio of 0.8 dB'cnd waveform . 

fidelity shculd de -nand a once tag of ever $1,000. 
But with the ST -9030, -his perforrnance =an be yoú'rs 
for urder 5450. 

. That's quite Di fea-.=cr-á tuner. But then the ° 

ST -9030 isyuite o tuner. -I1 has two con-pletely - 

independent IF ci-cuits: A ncrrow-band, fcr ultra -shares 

select vity. And a wide band, for ultra-Figh separatior 
and ultra -low distortion. It even selects the right bands 
depending on rezeptin conditions, au-cmatically. 

Both oands give ycu the same exuded flat 
frequency response. Eecause, unlike conventional 
tuners, the ST -9020 utilizes cn electroriz plot cancel 
circuit that -Cots t -e pi of s gral, withou- =utting any o: 
the high erd. It's ingerio.is. And aTechrics innovation. 

-he Technics S--9030 has one of tie quietest, 
-most sensitve front erds of any tuner. With an 
advanced inear frequency 8 -ganged -lining capacitor 
and: 3 douole-tuned c rcuits, plus dual.gate MOS ° . 

.e E 

VETS in the 2 -stage RF amplifier and lxalance ricér ° 

zirzuit. What's mere, there's a 'servo tcning c rcci- that - 

'ccks into the tuned frequency, regarcless of minor , 

ffurtualicns.'The result: Negligible drift distorticr and' e- 
-ncximun- stereo separation. - e °' 

° Tezrnics ST -9033. Ccmpare.spacificaticrs.. 
prices. Are you'll reaize -here's real!). io 
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=ornparison. - 

TI -D (stereo) W de-D.08% (11Hz). Narrow -0.3% 
'lkHz). SrN: 80 d15. FREQLENCYRES'QNSE: 201-z- 
18 kHz + 0.1, - 0.5 dB. EELECTIVITí: Wide -25. dB. 
Jarrow -90 dB. C AP-URE RATIO Wide -0.8 dB. 

Yarrow -2.0 dB. F IMAGE and SPU[IOUS RESPMts SE 

RE.:ECTIONS (98 mHz : 13`_ dB: AM EU'PRESSIOPJ 

wide): 58 dB. STEREO SEPARATICN (I kHz): Wide50 dB. 
Marrow -40 dB. C R:IER LEAK: Variable - 65 d3 
-15 kHz). Fixed -.70 dB (1P kHz 38 kHz). SUGGESTED 
DETAIL PRICE: $449'..95!' 

Te=I-nics ST -9030. A ware combination cf ajáio - 

:echnology. A new standa-d of audio excellence. 
".-nics recc emended p ice, but ac ual retcil p-i_e viii be set b} dealers. 
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0.79 volt with Scotch Master II, and 
0.59 volt with Sony FeCr tapes. The 
MIC input sensitivity was 0.285 mV. 
The microphone preamplifier over- 
loaded gradually instead of clipping. 
The second -harmonic distortion 
reached 3% with a microphone input 
of 57 mV. The limiter attacked rapidly 
and prevented any significant over- 
load or distortion even when the input 
signal was +20 dB or greater. When 
the overload was removed, the gain 
was gradually restored to normal over 
a period of perhaps 30 seconds. 

The 1000 -Hz playback distortion 
reached the 3% reference level with a 
recording input of +5 dB (Maxell UD- 
XL I), +2 dB (Scotch Master II), and 
+3 dB (Sony FeCr). The respective 
0 -dB playback distortion levels were 
0.63%, 2.0%, and 1.6%. The un - 
weighted S/N for the three tapes was 
54.5 dB (UD-XL I), 51 dB (Master II), 

and 53 dB (FeCr). With A weighting, 
these figures improved to 59, 60.3, 
and 58 dB. Finally, with the Dolby sys- 
tem in use, and with CCIR/ARM 
weighting, the S/N was 65.6 dB with 
UD-XL I, 70 dB with Master II, and 
67.4 dB with FeCr. The noise in- 
creased by 10.5 dB through the micro- 
phone input at maximum gain. 

The meters responded accurately 
to peak signal levels, indicating 100% 
of the steady-state value on a 0.3 - 
second tone burst and decaying rela- 
tively slowly. The meter calibrations 
were also highly accurate. (Many tape 
decks have meter errors of a decibel 
or more at some points, even near 
their maximum readings, but the C 

819 meters were "on the nose.") Cali- 
bration of the Dolby level marks (at 0 

dB ) on the scale was accurate within 
1 dB when playing standard Dolby - 
level tapes. Crosstalk from right to left 

Performance Specifications 

Specification 
Signal-to-noise, w/Dolby 

Ferric oxide 
Chromium dioxide 
Ferrichrome 

Crosstalk 
Wow and flutter (wrms) 
Harmonic distortion 
Speed accuracy 
Fast wind time (C-60) 

Rating 

Over 64 dB 

Over 64 dB 
Over 67 dB 
Over 40 dB 
Less than 0.05% 
Less than 0.7% 
Less than ±0.6% 
65 s 

Measured 

65.6 dB (CCIR/ARM) 
70 dB (CCIR/ARM) 
67.4 dB (CCIR/ARM) 
54.5 dB (at 1000 Hz) 
0.035% (JIS) 

60 s 

channel at 1000 Hz was -54.5 dB 
(with a TDK AC -352 test tape.) 

The tape transport yielded One of 
the lowest flutter measurements we 
have yet seen on a cassette deck 
(and, for that matter, on most open - 
reel decks). Using the TDK AC -342 
flutter test tape, we measured the 
weighted peak flutter as ±0.06% 
(CCIR). The wrms flutter (JIS) was 
only 0.035%. In a combined record/ 
playback measurement, both figures 
increased' by a mere 0.005%. The 
transport moved a C60 cassette from 
end to end in 60 seconds in fast for- 
ward, and 65 seconds in rewind. The 
headphone volume, with 200 -ohm 
phones, was excellent. 

User Comment. Many of the char- 
acteristics of the Dual Model C 819 in- 
vite the use of superlatives. In others, 
it ranks with some of the better cas- 
sette decks tested. We were most im- 
pressed with the C 819's low flutter 
and its foolproof level meters. (If the 
meters do not exceed 0 dB, one can 
be certain of a clean, undistorted, and 
uncompressed recording.) When we 
recorded FM tuner interstation hiss 
and compared playback to the origi- 

nal, very little difference was found at 
the highest frequencies, where most 
cassette decks tend to sound "soft." 
There were audible differences at the 
low and middle frequencies, but on 
the whole the Model C 819 proved to 
be exceptionally accurate. 

Usability of the MEMORY WIND fea- 
ture in fast forward as well as in re- 
wind is a convenient plus for this ma- 
chine (most recorders with a similar 
feature can use it only during rewind). 
The FADE EDIT system worked per- 
fectly, although it will probably be of 
interest only to a limited number of re- 
cordists. We must caution users of the 
Model C 819 that the FADE EDIT sys- 
tem functions on any cassette, even 
one whose recording interlock tabs 
have been removed. 

We cannot conclude a review of the 
Dual Model C 819 without comment- 
ing on its unusually clean, uncluttered 
internal construction. Most circuits are 
on a single, large board on which are 
mounted several smaller boards. It 

presents a highly professional ap- 
pearance when the top cover is re- 
moved, and our tests confirm that its 
performance fits that image. 

CIRCLE NO. 102 ON FREE INFORMATION CARO 

Crown Model DL2 
Digilogic Control Center 
can interface with 
8080 -based computer 

HIRSCH- 
HOUCK 
LABS 
REPORT. 

To call the new 
Model DL2 Di- 
gilogic Control 
Center from 
Crown a stereo 

preamplifier is like calling a perfect 
diamond a "hunk of carbon." The 
Model DL2 is actually a "system" that 
consists of the Digilogic Control Cen- 
ter, separate power -supply module, 

and outboard phono preamplifier 
module. The system was designed to 
have the lowest possible noise and 
distortion. The rated A -weighted noise 
is -94 to -101 dB at maximum gain, 
referred to a 2.5 -volt output. Distortion 
of any order is rated at much less than 
0.001% at any usable output level. 

uses separate 
phono-cartridge 
and power -supply 
modules 
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The computer -optimized 
Wharfedale E's. Beautifully designed 

and crafted. For the sophisticated 
connoisseur of sound: 

Unusually efficient (94dB/Wlm), 
the E's are clean and easy -to -listen -to, 

with noteably good transient response. 
Distortion is inordinately- 

and inaudibly'-low. 

"Exceptionally flat... 
Response is wide and flat (50- 

18,000Hz, ±3dB for the E=70), 
with exceptional bass performance. 

That's why audio experts acclaim 
the E's. Why audiophiles 

adore them. 

The Wharfedale E -70's and E -50's 
come in matched, hand -finished, 

walnut -veneer pairs. Audition the 
E's and our complete line of 
high -quality loudspeakers at 

your Wharfedale dealer today. 
We know you'll be 

enormously impressed. 

WHARFEDALE 
R;NN HI Fl Inc., 20 Bushes Lane, Elmwood Park, New Jersey 07407 (201) 791-7888 
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The remaining front -panel controls 
include two pushbutton switches for 
separately energizing two sets of 
main outputs. At the far right of the 
lower portion of the front panel is a 
pair of stereo headphone jacks that 
are always live, driven by a separate 
amplifier stage that can drive any 
impedance phones (not electrostatic 
types) to full listening levels. 

The many input and output jacks, all 
clearly labelled, are located on the 
Model DL2's rear apron. Standard 
phono jacks are used for the inputs, 
but the outputs are through 1/4" phone 
jacks. In addition to the normal out- 
puts, there is a pair of inverted -phase 
outputs for MAIN 2 and a MONO 

summed output for MAIN 1. A pair of 
buffered outputs is also provided, tak- 
en from a point just after the input se- 
lector and not affected by any controls 
but the LOW FILTER. High -reliability 
connectors are used for connection to 
the Power Module and computer or a 
projected wireless remote control sys- 
tem. These connectors can also be 
used to slave additional Model DL2s 
to a "master" Model DL2 to increase 
the system's input -channel capabili 
ties. When so operated, the "master" 
level and input controls operate the 
"slaves" as well. 

The Power Module has a momen- 
tary -contact POWER pushbutton 
switch and a LED power indicator. It 

controls the power to the entire sys- 
tem. On its rear apron are two un - 
switched and seven switched acces- 
sory ac receptacles. Three of the 
switched receptacles are heavy-duty 
three -contact types. There are also 
multicontact connectors for powering 
the Model DL2 control center and a 
Phono Module. 

The Phono Module has a pair of 
phono-jack inputs at one end and a 

pair of 1/4" phone -jack outputs at the 
other end. Slide switches are provided 
for changing the input termination 
from 47,000 to 100,000 ohms and re- 
moving the RIAA equalization to per- 
mit the module to be used as a micro- 
phone preamplifier. Two screwdriver - 
adjustable controls allow the gain of 
the phono preamp to be varied sepa- 
rately for each channel. 

Laboratory Measurements. All 
our noise and distortion measure- 
ments merely reflected the limitations 
of our test equipment, rather than the 
performance of the Model DL2. We 
operated the control center with 

outstanding 
tone and 
loudness -control 
versatility 

standard IHF input and output termi- 
nations and gain settings. Output 
noise levels were well below our 
100-1.1,V minimum measurement capa- 
bility, which is better than 90 dB below 
the 2.5 -volt rated output of the DL2. 

At maximum sensitivity, the preamp 
required a 53 -mV input to generate a 
reference 0.5 -volt output, and the 
OVERLOAD indicators came on abrupt- 
ly at 11 volts. At maximum gain, Pho- 
no Module A required a 1.7 -mV input 
for a 0.5 -volt output. (For our mea- 
surements, the Phono Module A's 
gain was set to the IHF standard of 40 
dB at 1000 Hz.) The phono equaliza- 

tion was within ±0.1 dB of the RIAA 
characteristic from 30 to 15,000 Hz 
and within ±0.2 dB from 20 to 20,000 
hertz. 

Measured through the inductance 
of a typical phono cartridge, there was 
no change in the phono response, al- 
though a high -inductance cartridge 
did produce a rise of almost 1 dB at 
20,000 Hz. The input resistance was 
46,000 or 93,000 ohms, depending on 
the Phono Module A's switch setting. 
The capacitance could not be mea- 
sured with our instruments. 

The frequency response of the 
Model DL2 itself was within ±0.1 dB 
from 10 to 50,000 Hz. It was down 0.2 
dB at 5 Hz and 0.5 dB at 90,000 Hz. 
The filter curves were excellent, with 
steep slopes that were roughly 10 to 
15 dB/octave in the useful portions of 
their ranges. The Low filter's re- 
sponse was down about 1 dB at 20 
Hz. The -3 -dB response frequencies 
of the other settings were 37, 43, and 

Performance Specifications 

Specification 

Frequency response 
(10,000 ohm load) 

Hum & noise (inputs 
shorted, 20-20,000 Hz, 
below rated output 2.5 V) 

IM distortion (SMPTE) 

THD (20-20,000 Hz): 2.5 V 

10V 
Maximum gain 
Output 

Headphone output 
Gain tracking 
Audio imaging 

Muting 

Phono Module A 
Frequency response 

Hum & noise (shorted) 
below 10 -mV input 

IMD (as MIC amp) 
THD 
Gain 
Input impedance 

Input overload 

Output voltage 

Rating 

±0.1 dB 10-50,000 Hz 

Max. gain: 101 dB (A-wtd) 
Unity gain: 107 dB. " 

Less than 0.0003% 
at 10 volts or less 
Less than 0.0008% 
Less than 0.0025% 
20 dB ±0.2 dB (100,000 ohms) 
11 V maxinum 
2.5 V rated (50 ohm) 
17 V rms (1 ohm source) 
±0.2 dB over 63.5 -dB range 
50 -dB range, tracking 
within 0.2 dB 
5-7-s turn -on delay 

±0.25 dB of RIAA, 
20-20,000 Hz 
94 dB (A-wtd) 

Less than 0.0005% at 2.5 V 
Less than 0.002% at 2.5 V 

Adjustable 30 to 50 dB 
47,000/100,000 ohms 
less than 5 pF 
33-330 mV depending on gain 
100 mV at 40 -dB gain 
11 V (600 ohms) 
into 10,000 -ohm load 

Measured 

Confirmed 

Better than 
90 dB down 

0.002% 
(instrument residual) 
Less than 0.01% 
(instrument residual) 
Confirmed 
Confirmed 

±0.2 dB 

Less than 90 dB 

Confirmed 
46,000/93,000 ohms 
Not measured 

95 mV 
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The complete 
control system, 
as shown here, 
includes the 
control center, 
power -supply 
module and 
separate modules 
for each phono 
cartridge input. 

140 Hz. The HIGH filter's response 
was down 3 dB at 4100, 4400, 13,000, 
and 15,000 Hz. 

The tone controls were capable of 
producing a nearly infinite variety of 
response curves. We noted that the 
shape of the curves changed when 
we switched the frequencies to the 
X0.5 and X2 conditions. Lower fre- 
quencies appeared to have lower O, 
which gave a broader response peak 
or dip at the extreme control settings. 
Of course, it is of little importance to 
the user, who will presumably adjust 
the controls to obtain a desired sound 
quality. 

The LOUDNESS CONTOUR system 
had its principal compensation effect 
below 100 Hz. It was free of the un- 
natural heaviness that mars the sound 
of most loudness -compensation sys- 
tems in current use. 

User Comment. We judged the 
Model DL2 solely on its performance 
as a home hi-fi system control center, 
under strictly manual control of all its 
functions. Everything-electronic and 
mechanical-operated flawlessly. We 
feel, however, that some of the sys- 
tem's features are not of great import 
in a home music system. The gain dis- 
play is intriguing, for example, but its 
usefulness is diluted by the fact that 
overall gain is also affected by the AU- 

DIO IMAGING and LOUDNESS CONTOUR 

controls, whose effects do not show 
up on the displays. 

Tape recording enthusiasts will 
doubtlessly like the AUDIO IMAGING 

controls. Others might find that it's 
less convenient to use for channel 

reversal and blending than the con- 
ventional switch controls. 

The overall tape-recording facilities 
of the Model DL2 are second to none. 
Too, the filters, tone controls, and 
loudness compensation were out- 
standing. The digital gain -stepping 
feature is fun to use and, with prac- 
tice, can be manipulated almost as 
easily as a standard volume -control 
knob. 

We were puzzled to find only one 
power socket on the control center's 
rear apron for a Phono Module. Many 
serious audiophiles have more than 
one record player, and it is expected 
that a deluxe preamplifier such as 
Crown's would accept more than one 
phono input. Indeed, Crown points out 
that all eight of the Model DL2's inputs 
can be used for phono sources if a 

Phono Module is added for each. Pre- 
sumably, Crown plans to have some 
sort of power socket accessory to per- 
mit hookup of more than one Phono 
Module. 

We cannot resolve in our minds 
whether this product was meant for 
the home -audio or professional -audio 
market. It is far too costly and versatile 
for all but a small percentage of home 
users. Yet, its home -decor appear- 
ance would not be entirely in keeping 
with strictly professional equipment. 
On the other hand, whatever one's 
needs may be, -computer control, 
staggering control versatility, and the 
highest possible electrical perfor- 
mance, among thém-the Model DL2 
Digilogic Control Center is certainly 
the answer to the need. 

CIRCLE NO. 103 ON FREE INFORMATION CARO 

.i 

The best 
speaker kit 
isn't a kit 
at all! 

N 

.. 

The best speaker kit is a system 
designed by Electro -Voice that allows 
you to choose your own level of per- 
formance; from a studio monitor to a 
modest bookshelf system, from a wide 
selection of woofers, tweeters, mid- 
range drivers and crossovers. 
Then Electro -Voice provides detailed 
plans on how to construct the enclo- 
sures designed specifically for the 
drivers you chose. 
Only Electro -Voice gives you all the 
options. But, then, Electro -Voice is 
known for their superb quality speak- 
ers- not for kits. 

To get your component speaker cata- 
log and construction plans package, 
just send $1.00 to Electro -Voice 
Component Speaker Systems, 
600 Cecil St., Buchanan, MI 49107. 

Ey Elecrroll/oice 
a gtllttn company 

600 Cecil Street, Buchanan, Michigan 49107 

Electro -Voice Component Speaker Systems, 
600 Cecil St., Buchanan, MI 49107. 

Please send me 
EA /component speaker packages. 

I have enclosed $1.00 for each 
package ordered. 

Name 

Address 

City/StatelZip PE -12-78 
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The Realistic SCT 30 tells it like it is: 

Why 3 heads are better than 2. 
Why2 capstans are better than 1. 

Why double Dolby* is better than single. 
3 Heads. 

Two independent record 
and play heads eliminate 
the compromises of one 
combined r/p head, and 
the head assembly is 
integrated to eliminate 
azimuth error. The result: 
cleaner sound. The third 
head lets you monitor 

your recording an instant 
after it's made, without in- 
terrupting the program. 
SCT-30 has 3 heads! 

. 

O 
....,.....4 PJeg, -S 

M d 

2 Capstans. 
Dual capstans (instead of 
the usual 1) reduce wow 
and flutter to an inaudible 
0.06% WRMS or less, 
and extend the audio fre- 
quency response. SCT-30 
has dual capstans! 

Double Dolby. 
You know the single 
Dolby system cuts noise 
and adds dynamic range. 
But let's examine double 
Dolby. You get Dolby on 
both record and monitor so 
you know exactly what 
your tape will sound like. 

--akut.Ls r_ ,aneo.-sse..; ro4 -0. 

e 

t_4 
..n. 

11RTAPE . 

YkrAR nap _1..:3I luau 

You get a decoder for re- 
cording superb Dolby FM 
stereo. And you get 
simultaneous listening en- 
joyment of the decoded 
broadcast on receivers 
with tape monitoring. The 
Realistic SCT-30 has dou- 
ble Dolby! About $380. 

P.S.- Supertape°Gold. 
To go with 3 heads, 2 
capstans and double 
Dolby, you need a cas- 
sette tape that will en- 
hance-not degrade - 
performance. That's why 
we design and manufac- 

Newl 

C.ortr. 

Wale 

1 

E . Clum.ñ 

ture Supertape Gold in 
our own Fort Worth fac- 
tory. Like SCT-30, it's a 
playmate you can believe 
in at a price you can 
afford. 

Why Realistic®? 
Because Radio Shack has 
delivered quality audio at 
sensible prices since 1921, 
its Realistic tape and re- 
corder line can point to 
over 5,000,000 customers 
as living proof of these 
claims. Add after -sale 
service that isn't lip 
service. Add in-house en- 
gineering and manufac- 
turing of much of the 
Realistic line. And add 
the convenience of 
neighborhood shopping 
where you get "sound 
talk" from a specialist. 
That's Realistic! 

*TM Dolby Laboratories, Inc. 

nrn,r IAN .. 

. 

adíe: IbáE"K. 
The ñationwidé supermarket of soundTM 

48 
Radio Shack is a Division of Tandy Corporation, Fort Worth. TX 76102. Over 2001) locations in nine countries. 

POPULAR ELECTRONICS 

AmericanRadioHistory.Com



BUILD A 

COMPUTER -vs -YOU 
CHESS GAME 
Microprocessor -based chess game features 
three player levels and a unique system 
of switches under board squares 
to simplify data input of piece moves 

BY BILL GREEN 

With the development of micro- 
processors and their dramatically 

reduced prices over the years, it is not 
surprising that the delightful and intrigu- 
ing game of chess became widely avail- 
able for computer play. A natural follow- 
up to chess -game software for micro- 
computers were dedicated -chip chess 
games, including "Chess Challenger," 
"Boris," and "CompuChess," among 
others. The "Computer Chess" game 
project presented here is a similar type 
of game that features some outstanding 
advantages: moderate cost ($100), bat- 
tery -power capability for portability, and 
simplified computer data entry system. 

(A pressure -switch system under each 
board square operates like a calculator - 
type keypad.) 

The Computer Chess project is built 
around a Signetics 2650 microprocessor 
chip and 2 kilobytes of memory. The 
chess program is resident in a pro- 
grammed ROM, and there are three se- 
lectable levels of skill. 

Your moves are entered by pressing a 

chesspiece on a conventional playing 
"board" made up of 64 pressure -sensi- 
tive switches, one for each square on a 

conventional board. Commands, player 
moves, and computer moves appear in 

a two -digit seven -segment LED display. 

!l 

Popular Electronics® 
DECEMBER 1978 

It can operate on line power only or both 
line and battery power. 

Software. The software used for the 
Computer Chess game is a modified 
form of the Claude Shannon algorithm, 
published in 1950 as the first practical 
paper on computer chess. The program 
is written in three sections, which in- 

clude entry for command and move, 
move generation, and move evaluation. 

In the entry mode, the playing board 
can be set up in a standard manner, or 
each piece can be entered in a special 
manner to play portions of games (such 
as mate in two moves, ends of games, 

J 
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etc.). In the move -generation mode, 
each piece on the board is moved to all 

possible legal squares, while the move - 
evaluation mode calculates the result of 
each iteration through the possible 
moves and selects the move with the 
highest value for entry and display. The 
computer's opening moves are random. 

Hardware. The complete circuit of the 
Computer Chess game is shown in Figs. 
1 through 4. The system's 2650 central - 
processing -unit (CPU) IC/ performs all 
chess operations. Its operating program 
is stored in read-only memory IC2. The 
playing board and other variables are 
stored in the random -access -memory 

PARTS LIST 
B1 thru B4-Four 1.5 -volt C cells in series 

(rechargeable Ni-Cd cells optional) 
C 1-1000-pF disc 
C2 -20-µF, 6 -volt tantalum electrolytic 
DIS 1, DIS2-TIL312 (TI) or similar red sev- 

en -segment display 
IC 1-2650 central -processing -unit (Signetics) 
IC2-91341 custom -programmed ROM 
IC3,1C4-2112 random -access -memory 
IC5,IC6-74LS373 octal -latch 
IC7-74LS244 octal noninverting tristate 

buffer 
IC8-74LS00 quad 2 -input low -power 

Schottky gate 

IC9,IC13-74LS20 dual 4 -input low -power 
Schottky gate 

IC10-74LS14 hex low -power Schottky 
Schmitt trigger 

ICI1-74L530 8 -input low -power Schottky 
NAND -gate 

IC12-7404 hex -inverter 
All resistors 1/4 -watt, 10% tolerance: 
RI -1000 ohms 
R2,R3-47 ohms 
R4-220 ohms 
R5 thru R13-10,000 ohms 
S 1-Normally open spst pushbutton switch 

S2-Spst switch 
Misc.-Suitable enclosure; printed -circuit 

boards; IC sockets for ICI thru IC4; con- 
ductive elastomer; Mylar or acetate film; 
white contact paper; battery holder; red 
acrylic filter for display; 16 -conductor Oat 

ribbon cable; insulated stranded and solid 
hookup wire; bare wire; machine hardware; 
solder; etc. 

Note: The following items are available from 
Alpha Electronics, P.O. Box 1005, Merritt 
Island, FL 32952 (Tel: 305-453-3534): 
Complete kit, including case but not chess 
pieces, batteries, battery holder, IC sockets 
charger, and charger jack, for $100 ($110 
after March I, 1979) plus $4.50 postage and 
handling. (Canada $6, others $10). Case 
supplied with kit includes unfinished wood 
frame, cut, grooved, and drilled. Keyboard 
legend is silk-screened with board layout 
and labelled with numbers and commands. 
Punched separator and elastomer are sup- 
plied. Also available separately are: Both pc 

boards (Part No. Chess PC) for $25 ppd; 
ROM (Part No.91341) for $50 ppd in U.S. 
(add $2 for Canada, $6 for other foreign 
orders). Florida residents, add 4% tax. 
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Fig. 1. The program for 
the CPU (ICI) is 
contained in ROM IC2. 
Program variables are 
stored in RAM IC3 and IC4. 
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Fig. 2. Data bus latches IC5 and 
IC6 drive DIS1 and DIS2. IC5 
also provides row key scanning. 
IC7 reads keyboard colums. 

5 

D6 

REN 

system made up of IC3 and IC4, as 
shown in Fig. 1. 

Data on the data bus is latched by IC5 
and IC6 (Fig. 2) for display on seven - 
segment displays DISI and DIS2. In ad- 
dition, IC5 provides a scanned output to 
the keyboard rows, while IC7 reads data 
in from the keyboard columns. Integrat- 
ed circuits IC8 through IC13 shown in 
Figs. 3 and 4 provide decoding for the 
memory select and the read/write select 
for the RAM. A part of IC/0 (Fig. 3) is 

used to generate the power -up reset for 
the CPU, and a part of IC12 (Fig. 4) gen- 
erates the system's clock. 

With the exception of the memory, 
CPU and IC12, all ICs in the Computer 
Chess circuit are low -power devices. 
Hence the average current drain of the 
system is about 300 mA. 

Construction. The Computer Chess 
game's circuit is best assembled on two 
printed -circuit boards. The etching/drill- 
ing and components placement guides 
for the main pc board, which is double - 
sided with plated -through holes, are 
shown in Fig. 5. The circuit board for the 
keyboard is a simple single -sided one as 
shown in Fig. 6. 
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Fig. 3. These IC units 
provide proper decoding 
signals for the RAM. 
Part of ICIO generates 
system power -up reset. 

Fig. 4. Some decoding signals 
are generated here while 

part of IC12 is used 
as the system clock. 
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Install the eight jumpers on the blank 
side of the circuit board for the keyboard 
from end to end, as shown. Use fine 
bare wire to make the three inside jump- 
ers, for a total of five solder connections 
per jumper. A minimum amount of sol- 
der should be used to make these con- 
nections; trim away the excess wire as 
close as possible to the board. Place a 

small piece of electrical tape over each 
solder connection on the foil side. 

Connect and solder a 12" (30.5 -cm) 
length of 16 -conductor flat ribbon cable 
(or 16 lengths of insulated hookup wire) 
to the solder pads on the left side of the 
keyboard assembly. Feed each conduc- 
tor to its pad via the blank side of the 
board. 

Divide a 7" x 7" (17.8 x 17.8 cm) 
sheet of 0.005" (0.13 -mm) Mylar or ace- 
tate into a grid consisting of 64 (eight ho- 
rizontal and eight vertical) equal -size 
squares. Cut a 1/2" (12.7 -mm) hole in the 
center of each square. 

Use a 7" x 7" sheet of 0.025" (0.66 - 
mm) conductive elastomer for the com- 
mon in the keyboard assembly. 

Next, lay out an 8 x 8 square chess- 
board on a 7" x 7" sheet of white contact 
paper, making each square 3/4" x 3/4' 

(19.1 x 19.1 mm). Starting with the low- 
er left square, paint each alternate 
square with red paint. When the paint is 

completely dry, label each square. Start- 
ing at the upper left square and moving 
to the right, label the squares from 00 to 
07. The next row down is labelled from 
10 to 17 and so on until the last row is la- 
belled 70 to 77. Computer commands 
are labelled on the squares as follows: 
square 40-S, E, and 1; square 44-F 
and 2; square 42-D and 3; and square 
43-L. 

Place the Mylar separator sheet over 

the board, positioning it so that the holes 
are centered over the foil contacts. Over 
this, place the elastomer and then the 
contact paper, the latter with square 00 
at the upper left. Then cover the contact 
paper with a sheet of matte -finished My - 
lar and temporarily set the keyboard as- 
sembly aside. 

On the component side of the main pc 

board, install suitable sockets at each IC 

location. Sockets are optional but highly 
recommended for MOS devices ICI 
through 1C4. 

Install the resistors and capacitors in 

their respective locations on the board. 
be sure when you install C2 that you ob- 
serve the proper polarity. 

Connect lengths of black- and red - 
insulated stranded hookup wire to the - 
and + pads, respectively. Connect two 
3" (7.6 -cm) lengths of insulated wire to 
the pads for SI, located near pin 1 of 
IC1. Connect and solder the free ends of 
these wires to SI. 

Insert the 16 wires from the keyboard 
into their respective pads on the main 
circuit board assembly and solder them 
into place. 

Connect the free end of the red 

stranded wire to S2. Then connect 
another length of red stranded wire be- 
tween S2 and the positive (+) end of the 
battery holder. If nickel -cadmium cells 
are used, select an appropriate charger 
and mount the charging connector. (The 
battery consists of four C -size cells in 

series.) 
When installing ICs, observe the usu- 

al handling procedures for MOS devices 
(ICI, 1C2, 1C3, and IC4). Make certain 
that pin 1 of each IC is aligned with the 1 

on the pc board. 
Place the keyboard on a flat surface 

and turn on the power. An A8 should ap- 

pear in the display. Then press S on 
square 40; an S should replace the 8 in 

digit 1 of the display. (Standard seven - 
segment displays are used for DIS1 and 
DIS2, so the S wiil look like a 5.) Press L 

on square 43; AL should now appear in 

the display. Now press 1, 2, or 3 (40, 41, 

or 42 respectively) to select the level of 
play; the display should read Al, A2, or 
A3. Finally press S1 and hold it until the 
A in digit 2 of the display turns to an 8. 

Release SI. The board is now set up for 
playing in the normal manner. 

Here's an example of what might tran- 
spire as a player and the computer de- 
velop their pieces, and it will serve as a 

final check of your completed project. 
Press the chesspiece located on square 
63 (queen's pawn, white); the display 
should read 63. After a momentary 
pause, the 6 should change to an 8. The 
display should thus read 83. When this 
occurs, move the pawn two squares to 
square 43 and press down; the display 
should now read 43. Briefly press S1. 
The display should blank and then flash 
random characters until the computer 
has made its move. The computer's 
move is displayed with the "from" and 
"to" square numbers alternately flash- 
ing. You then follow the computer's deci- 
sion by physically moving the selected 
piece on the "from" square to the "to" 
square, without pressing down on the 
chesspiece. 

Note that when playing levels 2 or 3, 

several seconds may elapse before the 
display blanks after pressing and releas- 
ing S1. The random -character flashes 
will also continue for a greater period of 
time than on level 1 before the computer 
displays its move. Naturally, the highest 
level (3) takes the longest time. 

After the computer has displayed its 
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Fig. 5. Actual size etching and drilling 
guides for main pc board, which is double -sided, 
are on opposite page. Component placement is at left. 

KEYBOARD COLUMN 
3 

2 

Fig. 6. Foil pattern for the keyboard 
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one wish to do so. This causes an "E" to 

appear in digit 1. Once the "E" appears, 
you press the square on which the piece 
you wish to enter would be in a standard 
setup and then press the square on 
which you wish to place the piece. The 
selected piece is displayed in the same 
format as in the find -piece mode, which 
follows. 

Command "F" on square 41 finds a 

piece in the event you wish to check the 
accuracy of a piece's earlier placement 
on a square. You press this square until 
an "F" appears in digit 1 and then press 
the square you wish to examine. The 
piece on the latter square will be identi- 
fied in the display. If the piece is black, a 

lower-case "b" appears in digit 1, as an 
example. If white, nothing will appear. (A 
complete list of the special symbols in 

the Computer Chess game is given in 

the Chesspiece Identification Table.) 
Pressing Command "D" on square 42 

enables you to delete a piece. Press this 
square and a lower-case "d" appears in 

DECEMBER 1978 

digit 1. Press the square for the piece 
you wish to delete, and the type of 
chesspiece and its color are displayed. 

A variety of changes can also be 
made during play. These include chang- 
ing the level of skill, deletion of a piece, 
entering a piece, finding a piece. To per- 
form any of these changes once pieces 
have been developed, you must inter- 
rupt play and enter the command mode. 
There are two ways to enter this mode. If 

the compJter's move is flashing, briefly 
press S1 when the "to" square number 
is displayed. (If the display is flashing 14 
to 34, press S1 briefly when 34 ap- 
pears.) If this is done properly, an A 

should appear in digit 2, which indicates 
that the computer is in the command 
mode. Now you can make your change, 
following which, you press and hold Si 
until an 8 appears in the display. You 
can now resume play. 

The second way of entering the com- 
mand mode is on your own move, either 
when an 8 is displayed or by pressing 

S1 until an 8 appears to avoid the trickier 
first method. Now you must make a false 
move from and to any two empty 
squares and then press Si. This will 
cause a lower-case "u" to appear in 
both digits of the display, after which the 
second digit will automatically change to 
an "A." Thus, "Au" will be shown in the 
display. (Each "u" is made up of seg- 
ments b, f, and g in the display.) This 
places the computer in the command 
mode. Again, after making your change, 
press and hold S1 to obtain an 8 in the 
display, and resume play. 

If you enter a move from an unoc- 
cupied square the display will flash "uu" 
after you press S1. Digit two will then 
display an "A." You can now use the 
command keys to locate, enter, or de- 
lete a piece or change the level of play. 
Press Si until an 8 appears in digit two 
and reenter your move. If you should 
make a move and want to change it, 

press and hold S1 until an 8 appears in 
digit 2 and reenter your move. 

57 
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If power is switched off to clear for a 

new game, wait about five seconds be- 
fore switching the power back on to 
allow the reset capacitor to discharge. 

The computer will castle whenever it 

can do so legally if there is no better 
move available. It moves the rook inter- 
nally but does not, however, display the 
move. Instead, it indicates the king's 
move in the display. 

You can castle in two steps. To do so, 
when it is your turn to move, enter the 
command mode and delete the rook you 
wish to use. Then reenter the rook on its 

new square. Press S1 to obtain an8inthe 
display. Then move the king in the normal 
fashion, as your move. Bear in mind that 
the computer will accept an illegal move 
on your part but will not itself make an ille- 
gal move. If the computer places you in 

check,"--" will appear in the display be- 
tween the "from" and "to" square dis- 
plays. If you checkmate the computer, the 

CHESSPIECE 
IDENTIFICATION TABLE 

/ 
/ // 
/ 

/ I 

/ 

/ 

/ / 

KING 

QUEEN 

BISHOP/BLACK 

KNIGHT 

ROOK 

PAWN 

INDICATES COMMAND 
MODE 

LEVEL SELECT MODE 

YOU ARE IN CHECK 
(APPEARS BETWEEN 
FROM AND TO) 

NO PIECE ON 
SQUARE SELECTED 

STANDARD FORMAT 

ENTRY MODE 

FIND MODE 

DELETE MODE 

INDICATES COMPUTER IS 

READY FOR YOUR 
NEXT MOVE 
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Fig. 7. Photo shows prototype unit diassembled. Keyboard fits 
in grooves over batteries. Battery charger plug is in rear panel. 

display will give you the number of moves 
made in the game. 

If you are able to promote one of your 
pawns, you must delete it from the board 
and reenter the new piece before moving 
it to the last rank. You can select the high- 
est piece captured by the computer but 
not higher. (You cannot have more than 
one queen, two rooks, two knights, and 
two bishops on the board at any one time. 
If you select acaptured bishop, make sure 
that it is the correct one for the color of the 
square onto which it is to be placed.) 

The desired piece is entered on the 
square from which the pawn was deleted 
in the following manner. Press first the 
square on which the piece to which the 
pawn is to be promoted was located at the 
beginning of the game and then the 
square from which the pawn was deleted. 
(This will not affect a piece on the square 
first pressed when the game is resumed.) 
The symbol of the piece (see table of 
piece symbols at left) to which the pawn is 

to be promoted will appear in the display. 
If the computer moves one of its pawns 

into your back rank, and its queen has 
been captured, it will automatically pro- 
mote the pawn to a queen. If its queen 
has not been captured, you most promote 
the pawn to its (computer's) next highest 
available piece, in the same manner as 
promoting your own piece. 

The Computer Chess game does net 
automatically perform the rarely used en 
passant. To perform such a pawn cap- 
ture, you must enter the command mode 
and make the proper moves. 

Final Assembly. After checking out 
the system, mount it in an enclosure like 
that shown in Fig. 7. The electronics pc 
assembly can be covered by a '/á' (3.2 - 
mm) sheet of red acrylic plastic to allow 
the red seven -segment LED display to 
be seen. Switches S2 (power) and SI 
(go) also mount on this acrylic panel. 
Secure the battery holder to the bottom 
plate under the keyboard assembly. 
Then drill a hole in the rear panel to ac- 
cept the selected battery charger's plug, 
and mount its jack at this location. 

Check the nickel -cadmium cells (C or 
sub -C size) you plan to use to determine 
their maximum charging rate. Just about 
any wall -type calculator charger capable 
of delivering 6 to 12 volts dc can be 
used. Measure the output voltage from 
the charger and, using the maximum 
charge rate for the NiCd cells, calculate 
the value of the required resistor. You 
can determine the resistor's value by di- 
viding the measured output voltage from 
the charger (minus about 10% to be on 
the safe side) by the maximum charge - 
rate current specified on the cells. 

If you prefer to have the Computer 
Chess game powered from the ac line 

only, simply substitute a well -regulated 
5 -volt dc supply capable of delivering a 

minimum of 100 mA. 

In Conclusion. The Computer Chess 
game is an excellent chess -learning tool 
for the beginner and a challenge for 
those who already know how to play 
chess but need an opponent. O 
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AM -BROADCAST stations are about 
to undergo a massive change. Dur- 

ing the summer of 1979, assuming the 
FCC comes to a final decision by then, 
many AM stations in your area will begin 
broadcasting in stereo. 

AM stereo is not new. In 1925, WPAY 
(New Haven, CT) made the first wireless 
stereo transmissions by broadcasting 
from two separate AM transmitters on 
two different frequencies. In the mid - 
1950s, a small number of stations ex- 
pressed renewed interest in AM stereo 
by experimenting with AM and FM si- 
mulcasting. Historically, then, two sepa- 
rate receivers were needed to obtain 
stereo audio. With the new systems pro- 
posed to the FCC and detailed here, a 

single AM -stereo transmitter and a sin- 
gle AM -stereo receiver are needed. The 
transmitted AM -stereo signal is also 
mono -compatible. 

The Contenders. There are five AM - 
stereo system designs presently before 
the FCC, proposed by Belar Laborato- 
ries, Harris Corp., Kahn Communica- 
tions, Magnavox, and Motorola. Each 
system has its own unique method for 
generating stereo signals. 

The Betar system amplitude modu- 
lates the carrier with L + R information 
and frequency modulates the carrier 
with L - R information, using 320 -Hz 
frequency deviation and 400-µs preem- 
phasis. The Harris system employs 
quadrature modulation with a reduced L 
-R component, which is equivalent to L 

and R modulation of two carriers sepa- 
rated in phase by 30°. The Khan system 
uses independent-sideband (ISB) mod- 
ulation to force the modulated envelope 
to carry L and R informaton. Magnavox's 
system utilizes simple L + R amplitude 
modulation with L - R phase modula- 
tion of the carrier with 57° phase devia- 
tion. Finally, Motorola's system, like the 
Harris system, employs quadrature 
modulation, but it predistorts the entire 
signal, not just the L + R sidebands, to 
force the modulated envelope to carry 
the L + R information. 

Each of the proposed AM -stereo sys- 
tems is compatible with the mono re- 
ceivers currently in use. Compatibility 
with present-day mono envelope detec- 
tors and good stereo performance have 
been the major hurdle for the propo- 
nents of AM stereo. The challenge has 
been met with some success. 

Some common features and methods 
appear in each of the proposed AM - 
stereo systems. All process the audio 
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AM STEREO Continued 

Fig. 1. Belar (AM/FM) 

LEFT 
AUDIO - 

AUDIO 
MATRIX 

AUDIO 
RIGHTy 

R -F 
OSCILLATOR 

400-N. 
PREE MP HA S IS 

FM 
MODULATOR 

VARIABLE 
DELAY LINE 

EXISTING AM 
TRANSMITTER 

AUDIO 

%F 

TAGES 
B I -F 

S 

(A) 

--AM/FM SIGNAL 

LIMITER 
REMOVES 

AM 

ENVELOPE 
DETECTOR 

L+ R 

- DISCRIMINATOR 

(B) 

DEEMPHASIS 
L -R 

AUDIO 
MATRIX 

LEFT 
AUDIO 

-AUDHT 
RIGIO 

Fig. 2. Magnavox (AM/PM) 
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through a matrix for transmission and re- 
ception. Each system's stereo generator 
(similar to those used in FM) combines 
the two audio channels to give L + R 

and also subtracts them to obtain L -R 
signals. The stereo information is trans- 
mitted as L + R and L -R information. 
The AM -stereo receivers then demodu- 
late the carrier and derive the L + R and 
L - R signals. Once again, the signals 
are passed through an audio matrix to 
obtain independent left- and right -chan- 
nel signals. 

Except for the Belar system, all of the 
proposed AM -stereo systems incorpo- 
rate a low -frequency stereo-indentifica- 
tion tone. The frequency of the tone var- 
ies from system to system. Magnavox 
uses a 5 -Hz tone, while the other sys- 
tems' tones are in the range of 15 to 25 
Hz. The tone is placed on the L - R 

60 

channel sighal and is designed to turn 
on a stereo indicator in the receiver and 
possibly to activate an automatic stereo/ 
mono switching system. The ID tone 
could also be used to carry low -speed 
digital data, such as station identifica- 
tions, which could appear on a numeric 
display in the receiver. 

To preserve audio separation, each 
system employs time -delay networks in 

the L + R or/and L - R paths. A finite 
time delay exists between the r -f section 
and the modulator section of a standard 
broadcast transmitter. A delay network 
establishes the correct time relationship 
between the transmitted L + R and L - 
R signals for channel separation. 

System Details. So far, we have 
enumerated only the similarities be- 
tween the various competing AM -stereo 

systems. Now let us look at the individu- 
al systems in brief detail. 

Belar (AM/FM). This system uses 
AM/FM techniques for modulation. The 
L + R audio component is applied to the 
modulator stage of the transmitter and 
amplitude modulates an FM carrier (Fig. 
1A). This allows current mono receivers 
to detect L + R audio and makes the Be - 
lar system mono -compatible. 

To generate the stereo part of the sig- 
nal, the L -R information from an audio 
matrix is applied to a 400-µs pre - 
emphasis network and a time -delay net- 
work that, in turn, frequency modulates 
the carrier. Peak deviation of the carrier 
is ± 320 Hz. The FM carrier is then am- 
plitude modulated. 

Reception of the Belar signal is per- 
haps the easiest for the five systems. 
The i -f output of the receiver (Fig. 1 B) is 

split into two paths. One path goes to an 
envelope detector that recovers L + R 

information and the other goes to a hard 
limiter that strips away all AM compo- 
nents. The limited i -f signal then passes 
through a frequency discriminator that 
recovers L - R information. The L -R 
audio must then be deemphasized to 
cancel out the preemphasis applied at 
the transmitter. The detected L + R and 
L - R audio components are then ap- 
plied to an audio matrix, where discrete 
left- and right -channel signals are ob- 
tained. 

Magnavox (AM/PM). Somewhat simi- 
lar to that of Belar, in this system, the L 

+ R information amplitude modulates 
the carrier and the L - R information 
phase modulates the carrier (Fig. 2A). 
The phase variation of the carrier is held 
to a peak of 57°. The FM carrier is then 
amplitude modulated. 

Reception of the AM/PM signal is il- 

lustrated in Fig. 2B. The i -f signal is split 
into two paths, one of which goes to an 
envelope detector to recover the L + R 

information and the other goes to a limit- 
er to eliminate AM components. A phase 
detector is then used to recover the L - 
R audio. The recovered L + R and L - 
R signals are combined in an audio ma- 
trix to yield independent left- and right - 
channel stereo signals. 

Kahn (ISB). In this independent -side - 
band (ISB) modúlation system, the left - 
channel information appears on the low- 
er sideband and the right -channel infor- 
mation appears on the upper sideband. 
This system predistorts the entire signal 
to force the envelope to carry L + R sig- 
nals for mono compatibility. 

As shown in tig. 3A, the left and right 
audio channels are applied to a matrix. 
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Fig. 3. Kahn (ISB) 
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The L + R signal goes to a -45° phase - 
shift network and is applied to the audio 
inputs of a standard transmitter. The L - 
R information passes through a +45° 
phase -shift network. At this point, the L 

+ R and L - R signals are 90° out -of - 
phase with each other. The L - R com- 
ponent feeds a summation network and 
controls an agc circuit. A variable time - 
delay network is inserted in the output of 
the summation amplifier to equalize the 
delays between the L - R and L + R 

signal paths. 
The output of an oscillator that oper- 

ates at a submultiple of the standard 
broadcast transmitter's frequency is ap- 
plied to a phase modulator. The L - R 

audio signal from the time -delay network 
is then applied. The PM signal is brought 
up to the carrier frequency by a frequen- 
cy multiplier. The PM carrier is then rout- 
ed to the transmitter. 

Kahn discovered that a further im- 
provement in channel separation was 
possible by adding a second -harmonic 
phase -modulated component. Indepen- 
dent left and right audio signals are rout- 
ed through differential phase networks 
with zero relative phase. The second - 
harmonic component is obtained from 
constant -amplitude frequency doublers, 
the outputs of which are applied to a dif- 
ference network, followed by a level 
squarer. 

The level squarer is essentially an agc 

amplifier wiose gain is controlled by a 

sample of the L -R signal. The agc am- 
plifier supplies the proper amount of 
second -harmonic component to opti- 
mize separation. When the audio sig- 
nals are equal and in -phase, the L -R 
commponent is zero and corresponding- 
ly reduces the agc's gain to zero. (This 
would be the case with mono audio.) 
When both channels are present and in - 

phase but not equal, the agc amplifier's 
gain is only partially reduced. 

Kahn developed the ISB system with 
the objective that two ordinary mono AM 
receivers could be used to receive 
stereo. One receiver could be used to 
tune the lower sideband for the left 
channel and the other to tune the upper 
sideband for the right channel. Single 
AM receivers would need only be tuned 
on -carrier for mono L + R reception. 

The ISB signal can also be recovered 
with a single receiver. Kahn has out- 
lined various ways in which this can be 
accomplished. One reception scheme 
incorporates independent i -f stages. 
Another scheme employs a single i -f 
section, as shown in Fig. 3B. 

Kahn Communications developed 
one of the first AM -stereo systems. Le- 
onard Kahn petitioned the FCC for 
adoption of AM stereo as early as 1959. 
Since then, he has field tested his AM - 
stereo on WFBR (Baltimore, MD) and 
XETRA (Tijuana, Mexico). 

Motorola (C-QUAM). Motorola has 
developed yet another technique for 
transmitting and receiving AM stereo. Its 

C-QUAM (Compatible Quadrature Mod- 
ulation) system is perhaps the most con- 
venient means for transmitting two sig- 
nals on one carrier. Quadrature modula- 
tion is perhaps best known for its ap- 
plication to color television, where two 
separate color signals are transmitted 
on a redundant single subcarrier. 

To best understand the C-QUAM sys- 
tem, let us first look at an AM -stereo sys- 
tem that uses basic quadrature modula- 
tion. (This basic discussion on quadra- 
ture modulation also applies to the Har- 
ris AM -stereo system, which uses modi- 
fied quadrature modulation.) 

A system for transmitting two signals 
in quadrature is shown in Fig. 4A. Here, 
two separate transmitters are fed from a 
single carrier oscillator, with the phase 
of one carrier leading the other by 90°. 
One AM transmitter is modulated with 
left- and the other with right -channel in- 
formation. The respective outputs are 
combined and broadcast by a common 
antenna. The use of two independent 
transmitters for generation of quadrature 
modulation is not necessary for practical 
applications. At the receiver (Fig. 4B), 
each carrier is detected to derive the left 
and right audio channels. 

AM -stereo quadrature modulation 
presents a problem in compatibility with 
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today's envelope detectors. An en- 
velope detector is a nonlinear device 
that generates distortion when the quad- 
rature signal contains a significant 
amount of stereo information. The signal 
recovered from the mono envelope de- 
tector is not the linear sum of L and R 

and it can also contain a significant 
amount of distortion (28% maximum). 
The C-QUAM system attempts to over- 
come this problem. 

In the proposed C-Quam AM -stereo 
generator (Fig. 5A), the left and right 
channels are applied to the familiar au- 
dio matrix. One carrier is amplitude 
modulated with L + R audio and another 
carrier is phase shifted by 90° and ampli- 
tude modulated by L -R audio. 

The L + R and L -R sidebands from 
the balanced modulators are combined 
with the carrier in a summing amplifier. 
The output of this amplifier is limited to 
remove AM components. The resultant 
phase -modulated carrier signal is used 
in place of the transmitter's crystal oscil- 
lator. The L + R information from the 
matrix is applied to a time -delay network 
and then to the transmitter. 

The C-QUAM system overcomes the 
mono envelope -detector distortion prob- 
lems associated with conventional 
quadrature modulation. The C-QUAM 
system inherently generates distortion 
products when it amplitude modulates 
the PM carrier. These distortion prod- 
ucts cancel quadrature distortion in an 
envelope detector if they are received in 

the same relative phase and amplitude 
relationships. This design philosophy 
has two shortcomings. First, it places 
critical phase and amplitude require- 
ments on the receiver's i -f section. Sec- 
ondly, the generated distortion products 
that cancel the mono envelope detec- 
tor's distortion appear in the stereo re- 

ceiver. These distortion terms must be 
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corrected, for which processing circuits 
are required in every C-QUAM receiver. 

The C-QUAM AM -stereo signal can 
be received by using synchronous de- 
tectors, as shown in Fig. 5B. The receiv- 
er's i -f is applied to a carrier level modu- 
lator and an amplitude limiter. A voltage - 
controlled oscillator (vco) is locked in - 

phase with the i -f carrier. The outputs of 
the vco and limiter provide input signals 
for the phase -detector circuit. The phase 
detector and the necessary low-pass fil- 
ter keep the vco locked in phase quadra- 
ture with the i -f carrier signal. 

The vco's output is shifted 90° to pro- 
vide a signal that is in -phase with the re- 

ceiver's i -f signal. The phase -shifted vco 
signal is used with a signal from the am- 
plitude limiter to feed the phase detec- 
tor, which, in turn, drives the carrier level 
modulator. The carrier level modulator is 

simply a multiplier that converts the C- 
QUAM i -f signal to a quadrature i -f sig- 
nal. The left and right signals can be re- 
covered by synchronous detectors. The 
synchronous detectors (balanced modu- 
lators) are supplied with the quadrature 
i -f signal and i -f carrier generated by the 
vco and shifted by ± 45°. 

The left and right outputs of the bal- 
anced modulators can be routed to the 
audio amplifier. To recover the stereo 
identification signal, sample left and 
right signals are matrixed together. The 
matrixed L - R signal feeds a 25 -Hz 
tone detector. The stereo ID tone then 
turns on a stereo indicator in the receiv- 
er and would possibly operate a stereo/ 
mono switch in the input to the audio 
amplifiers. 

Harris (CPM). The Harris Compatible 
Phase Multiplex (CPM) system is a lin- 
ear -additive quadrature modulation 
scheme. The CPM system amplitude 
modulates two carrier signals separated 
in phase by 30°. The left -channel signal 
amplitude modulates a carrier that lags 
the transmitted resultant by 15°, and the 
right -channel signal modulates a carrier 
that leads by 15°. These two signals are 
linearly combined (added) to form the 
CPM signal. This makes Harris' the only 
proposed linear system. 

One method of generating the CPM 
signal is illustrated in Fig. 6A. An audio 
matrix produces L + R and reduced L - 
R components. A low-level, low -fre- 
quency stereo ID tone is inserted in the 
L - R component in a summation am- 
plifier. The 20 -to -25 -Hz tone is used only 
for AM stereo signaling purposes. The 
tone is not heard in mono receivers be- 
cause it is in the L -R channel only. It 

will not be heard with stereo receivers 
because it appears out -of -phase on the 

Fig. 6. Harris (CPM) 
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two channels and cancels out in the lis- 
tening environment. Hence, little or no 
filtering is required in stereo receivers. 

The L -R component is applied to a 

balanced modulator along with a +90° 
phase -shifted carrier. The L + R infor- 
mation is also applied to a balanced 
modulator along with a normal carrier. 
The outputs are summed with the proper 
amount of carrier to produce the CPM 
signal. The low-level CPM signal could 
be transmitted as if it were followd by a 
linear amplifier. However, the interface 
requirements with current AM transmit- 
ter prohibits this. 

To interface with current AM transmit- 
ers, the CPM signal is separated into en- 
velope and phase -modulated compo- 
nents. An envelope detector derives L + 
R information from the CPM signal that 
is applied to the audio input of the trans- 
mitter. The CPM signal is also proc- 
essed through a hard limiter to remove 
the AM component and yields a PM car- 
rier signal that is used in place of the 
crystal oscillator in the transmitter. 

The reduction in gain in the L - R 

quadrature channel is the key to provid- 
ing compatibility with mono receivers 
and envelope detectors. When the CPM 
stereo signal is received on a mono re- 
ceiver using an envelope detector, some 
distortion (typically 0.5%) results due to 
the presence of quadrature sidebands. If 

the L - R quadrature component were 

not reduced in transmission, the distor- 
tion would be about 11%. 

Stereo receivers for the Harris CPM 
system will use synchronous detectors, 
rather than envelope detectors, to obvi- 
ate any distortion in the stereo and 
mono modes. Such a stereo receiver is 

detailed in Fig. 6B, which illustrates one 
of the several ways to recover the CPM 
signal. Unlike the case for the four other 
receivers, the CPM receiver does not re- 
quire the more costly front ends with 
equal amplitude and phase characteris- 
tics to receive low -distortion stereo. 

The receiver's i -f signal is first applied 
to a synchronous detector. The detector 
serves two purposes. First, it works as a 

phase detector for the phase -locked 
loop made up of the loop filter and vco. 
The vco is locked to the i -f and oscillates 
90° out -of -phase with the incoming i -f 

signal. Secondly, the balanced modula- 
tor directly demodulates the quadrature 
L - R part of the signal. The vco's out- 
put signal is shifted 90° and used to de- 
modulate the in -phase L + R compo- 
nent of the signal. Low-pass filters re- 
move all carrier frequency components 
from the output of the detectors. The L + 

and L - R signals are combined in a 

simple audio matrix to recover indepen- 
dent left and right channels. Amplitude 
equalization of the reduced L -R com- 
ponent also occurs in the matrix. 

The stereo ID tone can easily be re - 
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Get 70 pages of speaker facts in three fact -packed 
publications. 

Speakerlab's Speaker Operating Manual covers 
everything you need to know to get the best perfor- 
mance out of any loudspeaker, including placement, 
wire gauges and allowable lengths, amp overloads, room 
acoustics, L -pad adjustments and impedences. 

Our 54 -page color catalog covers enclosures, 
designing your own speakers and driver principles as 
well as our line of nine easy -to -build speaker kits ranging 
from a miniature two-way system only ten inches high to 
a massive all -horn corner system. 

"How To Hook Up Your System" spends twelve 
pages of text and diagrams really explaining system 
hookup. From where to place your electronics for maxi- 
mum cooling to the intricacies of installing a cartridge: 
from eliminating hum to proper record care. 

Get all three from the folks who take speaker 
information seriously... 

fpecikeiIo 
Dept PE -Z, 732 N. Northlake Way 
Seattle, WA 98103 
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Fig. 7. Transmitted spectra of proposed AM stereo systems. 
Bar through spectral line indicates point that 
exceeds existing FCC limits for radiated sideband power. 

covered. An L - R sample is applied to 
a 20 -to -25 -Hz detector, which turns on a 

stereo indicator and can activate a 

stereo/mono mode switch. 

Now and the Future. The five AM - 
stereo systems described here have all 
been field tested. Each system has its 
own advantages and disadvantages. In 
its technical evaluation, the FCC will 
consider a number of performance fac- 
tors. Paramount among these will be the 
amount of increase in occupied channel 
bandwidth; mono and stereo receiver 
distortion under skywave, selective fad- 
ing, narrow bandwidth, and mistuning 
conditions; and stereo separation, fre- 
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Fig. 8. Monophonic envelope 
detector distortion through 
various i -f filters. 

quency response, and noise under vari- 
ous receiving conditions. 

Other conditions that are certain to 
come under the FCC's scrutiny include: 
amount of reduction in mono service 
area; system implementation into cur- 
rent and future AM receiver designs; 
and the use of a stereo pilot for indicator 
lights and/or stereo/mono switching. 

System comparison charts end 
graphs are given in Figs. 7 and 8. Final 

adoption and approval of an AM -stereo 
system based on these and other crite- 
ria could occur as early as the spring of 
1979. 

While the five contenders have been 
active in designing, testing, and promot- 
ing their systems, receiver manufactur- 
ers have not been idle. Several receiver 
manufacturers, including Pioneer and 
Sansui, have already recommended to 
the FCC adoption of the Harris AM - 
stereo system because of its technical 
advantages. Most receiver manufactur- 
ers, however, are taking few chances 
and have breadboarded most of the 
competing systems. The major semi- 
conductor manufacturers are also gear- 
ing up for this new market by designing 
single -chip AM -stereo detector ICs. 

AM stereo will do more than just bring 
to the public a new two -channel sound 
medium. It will also usher in higher qual- 
ity of sound than was heretofore gener- 
ally available with AM, and greater real- 
ism through two-dimensional sound re- 
production. The new receivers may have 
a virtually flat audio response out to 
10,000 Hz, compared with current AM 
receivers whose response is often down 
20 dB at 5000 Hz. 

The automotive market presents the 
greatest potential for AM -stereo receiv- 
ers since AM signals now cover areas 
where FM does not penetrate. 

Receiver manufacturers plan to have 
AM -stereo receivers on the market two 
to three months after final FCC approv- 
al. AM -stereo receiver marketing esti- 
mates go as high as $20 -billion to sup- 
plement the 425 -million mono AM re- 
ceivers already in use today. 

The FCC's decision to adopt AM 
stereo will undoubtedly have an enor- 
mous impact on the radio -listening pub- 
lic. The repercussions are expected to 
be similar to those at the time the FCC 
approved color television. 

POPULAR ELECTRONICS 

AmericanRadioHistory.Com



BY ROBERT P. BALIN 

Electronics 
IQ QUIZ 

Lamp circuits A and B are electrically 
identical. Can you determine which 

lamp in circuit B corresponds 
with lamp number 5 in circuit A? 

The lengths of the bars (A -E) represent 2 
the resistance values of a group of resistors. 

If resistors B and D are combined in parallel, which 
bar would represent the resistance of the combination? 

Which diode circuit (A -D) 3 
does not belong in this group? 

Can you determine the magnitude of 4 
current G leaving the circuit junction? 

Which of these resistor combinations (A -D) 
does not belong in this group? 

If sketch A is the foil side 
of a pc board, which sketch, B or C, 
is the reverse, or component, side? 

6 
What reading is indicated 7 

on this kilowatt-hour meter? 

Match the electronic component 
symbols (1-3) with their 

corresponding mechanical analogies (A -C). 

Which electronic component does not 
belong in this group? 

If the first five rows of lamps (A -D) 
use the binary code (a lighted lamp is 

a 1) to indicate the numbers in a 
mathematical series, what number 

should row E indicate? 

8 

9 
10 

4 

5 

D E 

3 +6_44___ +10-14-+5 
A B 

A 1---04---+12 -2 --114- 
C B 

A 
36 
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615 

C 
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en 3n 

-Zr- HE 
2_ 

2415 rtivn- 
16n 615 
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o 

-H- 
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00000 
B00000 00000 
D00000 
E00000 

(Answers on page 100) 

DECEMBER 1978 

AmericanRadioHistory.Com



SECURITY FOCUS:' 

0 ELECTRONIC SYSTEMS TÓ`'PROTE 
=: Y4U AND YOUR PROPERTY 

iNFRARED INTRUSION SYSTE 
. 

. 1-.: 
,. -.._ 

\ 
. ).. . 

\: - ..,1, '`C ... /. .. J,I1/ l .r` . ILi/t .. 
,k;..\ .¡ /,/'I n / 

A ,:.,:.0..:.:...! !Y 
::;::.1.s? 

Y. 'y'. í: víi!/ .:,:.: 
-. ,¡s.: ',,: ;;. , ,:,-....-.-_ .11,1 %,,,, ,. 

- - 'yr ;ii .---'-1 
;, ': j'°L! i%' 

_ .. . `':,',1 / 1 '.-;-¿.44.2 N Ijj\,:/,:_I\-i 1 :. . 
.411 

,.. . / 
%i J%'... \ ; ¡ 1 . , . .:. . +i..l: ,:/` .it.- : `j ,.;: -r _ =- "? '.` `'` ,,. ( ... .. ., _ ¡/ ,.;a; ,,;jíJ/,, 

t 11'11 ., . ,,,c:,''ir: . ' : 
;j-: '-%;/:=' 

'¡: '. :_. 

; , , ;,.: Y `/ tl -11:77:-.r:7-12 - 
. - 1, .' ti''..'. -.i... I' 1 .t'1\ ,, . 

;-.;41/9'l10, + .-- ( 
-:----..t. 
,.%/;'f . , ..i : , 1..;,:...r....-'-- . .I ¡' ,<,.."17.-z-.4 

yJ. .. J ( \ 
-,./ 

I. 

. 1 / 
. 

_: 
. ' ;!r. 1 . 

.... 
/ i, ` I. 

.. '... 

' 
'....`-'r.?,, /,., f: . ,...:;..1 ,'1\.\\`'` . 

o;i . / iii / '' , .. - ` ; iWt 
%' ; Jif I I( 

I I I 011llLlllai 
IIIIIIIIIIIIIIIIIIIIIII i 

I,illll . 
Ib`0'1'" : 

JIM 
1111 

. . . 

_ ,1 
. ó 

MOO o.. . . 

. \ a v/ 
o 

- o . ' 4' so^ 

a o °4- 

.'1 

. .G4 
. 

` .. c .a . 

. . . . . . . . . 

.. . 

.. .. . . .. e. . n 

THE: INTRUSIÓN system described. 
here .uses an invisible' infrared-. 

: beam design: When aimed' across a, 

doorway, window,, or other area under. 
surveillance, it is like having an invisible 
trip wire attached to,an alarm system: TO 

prevent intrudérs from using another in- 
frared light source in an attempt to "fool" 
the alarm, the system uses .á: 700 -Hz 
modúlation of the invisible.surveiilance 
.beam. 'The 'operating: range, can 'be as 
much as 50' (15.2 m) between transmit- 

. 

ter and receiver: 

.Modulated invisible light beam: a t 

9 

0 

protection range up t0-150,ofeet 

Circuit Opeátiáñ. The: infrared 
transmitter. shown in Fig. 1 employs .a 

conventional 555,timer. (IC1) to contrpl 
' Q1 the LED driver, at a frequency of. 

about.700 Hz. Since .the waveform is ad-'.. 

:-justed to .be nearly square,' the average 
LED current'is about 50 mA. (The LED is' , Y 

on about 0.7 rns and off about 0.7 ms.) 
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+5V 

TRANSMITTER PARTS LIST 
C I -0.082-µF disc 
ICI -555 timer 
LED I-Discrete infrared light -emitting diode 

(Monsanto MI20C or ME60 or Motorola 
HEP P2002) 

QI-2N3641 transistor 
R I -2400 -ohm, 10%, I1 -watt resistor 
R2 -11,000 -ohm, 10%, 1/2 -watt resistor 
Misc.-Suitable box (LMB 140 or similar); 

lens; brass tubing; etc. 

Note: Four lenses are available for $5.00 ppd 
from Hank Olson, P.O. Box 339, Menlo 
Park, CA 94025. 

Fig. 1. Timer drives Q1 to turn 
on LED in simple transmitter. 

The receiver shown in Fig. 2 employs 
quad operational amplifier IC1, section 
A of which is used as a high -input - 
impedance noninverting x31 voltage - 
gain amplifier. Phototransistor 01 is 

coupled through Cl to the noninverting 
(+) input of IC1A. Stage IC1B is used as 
an active bandpass filter whose center 
frequency is at 700 Hz. This filter has a 

voltage gain of 10 and a Q of 10 and is 

tunable to a degree by TUNING control 
R7 so that its operating frequency can 
be matched to the frequency of the 
transmitted signal. 

The amplified and filtered signal goes 
to x 100 amplifier ICI C to produce addi- 
tional gain. Diode detector D1 and its as- 
sociated time -constant components 
convert the 700 -Hz ac signal to a dc volt- 
age to drive Schmitt trigger IC1D. The 
trip level of 1C1D can be adjusted via 
TRIP LEVEL control R19 between +5.5 
and almost +12 volts. When the dc volt- 
age at TP2 exceeds the voltage at TP1, 
the output of IC1D at pin 8 is near zero. 
When the dc voltage at TP2 is less than 
the preset voltage at TP1, IC1 D's output 

is almost +12 volts, at which point, 02 
conducts and energizes K1. 

Since IC1 operates with a 12 -volt 
power supply (rather than its normally 
rated ±6 -volt supply), 1C2 is used to 
generate V/2 (6 volts) at a low imped- 
ance. Note that the output of 1C2 is al- 
ways half the supply voltage, even if that 
voltage changes slightly. It also supplies 
V/2 potential at low impedance, without 
consuming the large amounts of current 
that would be the case with a resistive 
voltage divider. 

The +5 -volt power supply for the 
transmitter is shown in two versions in 

Fig. 3. The ac -only version in A employs 
a simple rectifier/filter and a common 
three -terminal voltage regulator. The 
+12 -volt ac supply for the receiver is 

shown in Fig. 4A. 
Parts B of Figs. 3 and 4 illustrate an ac 

olus standby battery supply that auto- 
matically switches the transmitter/ 
receiver from line to battery power if the 
power line should fail or be cut. In the 
switchover circuits, a simple emitter -fol- 
lower regulator uses the standby battery 

+12V 

01 
V TT 1013 

R2 

5011 
TUNING 

A,B,C,D=LM324N(ICI) 
1C2 = 741 

R22 
10K 

C I -0.01-µF disc 
C2, C7-O.22-µF disc 
C3, C4- 0.068-µF disc 

I5 -V electrolytic 
C6 -10-µF, I5 -V electrolytic 
D1 -1N4454 diode 
D2 -1N4001 rectifier diode 
ICI-LM324 quad op -amp 
1C2-741 op -amp 
K 1 -12 -volt, 250 -ohm relay 

-MAM/vV- 
Rl I 

IOOK 

RIO R13 

DI 

TP2 

RI5 

t12V--1 t- I 
KI 

2N3643 
02 

D2 
IN4001 

R17 
10K 

IN4454 

C5W R14 
100K 

RECEIVER PARTS LIST 
Q1-VVT-1013 (Vactec), MRD450 (Motoro- 

la), or HEP PC003 (Motorola) phototransistor 
Q2 -2N3643 or HEP-S30015 transistor 
The following resistors are 10%, 1/2 -watt: 
R l , R2, R17-10,000 ohms 
R3, RI I , R14-100,000 ohms 
R4-I megohm 
R5-330 ohms 
R6-150 ohms 
R8, R9-68,000 ohms 

R16 
S.IM 

í9VVJWvV---+ 

RIB 

C6 SIK 

IOyF " 
TPI 

+12V 
R20 R19 
8.2K IOK 

TRIP LEVEL 

RIO, R12-1000 ohms 
R13-100 ohms 
R15, R18-51,000 ohms 
R 16-5.1 megohms 
R20-8200 ohms 
R7 -50 -ohm potentiometer 
R19 -10,000 -ohm potentiometer 
R21, R22 -10,000 -ohm, 1% resistor 
Misc.-Sockets for ICs; lens; telescoping tub- 

ing; suitable box (Bud AC -429 or similar). 

Fig. 2. When the dc voltage at TP2 of IC1D goes low, Q2 conducts to energize Kl. 
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Photo shows author's prototype 
system with receiver at left. 
Relay contact ratings will determine 
type and size of alarm that can be connected. 
Binding posts are for standby -battery 
power supplies. Test -point holes 
are located on top of receiver. 

as a voltage reference, which consumes 
very little current, while the main current 
is passed through the emitter -follower 
from collector to emitter. When the ac 
line fails, the base -emitter junction of the 
emitter -follower acts as a diode to con- 
duct the required current from the bat- 
tery to the circuit. In the Fig. 3B power 
supply for the transmitter, a 5 -volt regu- 
lator is used after the emitter -follower 
because of the voltage/frequency sensi- 
tivity of the 555 timer. Fuse F2 and diode 
D1 are included in the base circuit to 
protect against inadvertent battery - 
polarity reversal. 

By adding a resistor between the base 
and collector of the emitter -follower, a 
float charge can be used by the re- 
chargeable standby battery. The battery 
manufacturer's charging specifications 
can be met by varying the voltage of the 
transformer and the value of the resistor 
between the collector and base. 

Construction. The transmitter and re- 
ceiver can be assembled as desired on 
perforated board or small printed -circuit 
boards of your own design. Mount LED1 
in the transmitter where it can be 
"beamed" through a lens hole cut into 
the wall of the box in which the transmit- 
ter is housed. Similarly mount Q1 in the 
receiver's box so that its sensitive sur- 
face "looks" through a lens hole. Details 
for the lens system to use in both the 
transmitter and the receiver are shown 
in Fig. 5. Position a small piece of Kodak 
Wratten #87 filter between the lens and 
the phototransistor in the receiver to ex- 
clude visible light. 

sweep oscilloscope or a frequency 
counter to pin 3 of capacitor ICI in the 
transmitter.With power applied to the cir- 
cuit, the measured frequency should be 
very close to '700 Hz. If it is not, slightly 
alter the value of capacitor Cl by adding 
a low -value capacitor either in shunt or 
in series with Cl. 

I17V 
AC 

117 V 
AC 

SI 

S2A 

B/W G 

B/R 

BLK Y 

B/G 

Remove the lenses from the system 
and aim the LED in the transmitter at the 
phototransistor in the receiver, spacing 
the two about a foot apart. Connect a 

high -impedance multimeter (VTVM, 
DMM, etc.) to TP2 in the receiver (Fig. 2) 
and adjust potentiometer R7 for a max- 
imum reading on the meter. Connect the 

DI,D2=1N4002 

RI 
Ifs 

C2 

ICI 
7812 

C3 
I000yF 2yF 

BPI 

(A) 

RI 
01 

D40D2 

F2 
I/2A 

12.61 

°.'9-1 
I 

IIo 
rl 

BP2 S2B 

(B) 

COM 

OUT 

C4 1 IOyF - - --GNO 

C4 

TRANSMITTER POWER SUPPLY PARTS LIST 
BPI , BP2-Five-way binding post 
C1 -0.0I -µF, I -kV disc 
C2 -2000-µF, 15-V electrolytic 
C3-O.22-µF 
C4 -10-µF, 10 -volt tantalum 
DI , D2, D3 -1N4002 rectifier diode 
Fl, F2 -1 -ampere fuse and holder 

+12V 

GND 

ICI -7805 5 -volt regulator 
QI-HEP S5000 (Motorola) or D40D2 (GE) 

transistor 
RI-I-ohm, 10%, 1/2 -watt resistor 
Sl-Spst switch 
S2-Dpst switch 
TI-Triad No. F9OX transformer. 

Setting Up. Connect a triggered - 
Fig. 3. Ac -only version of power supply is shown at (A). 
Circuit (B) has provision for standby battery operation. 
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117V 
AC 

S2A 

SI 

BLK Y 

BIG 

0I,D2=IN4002 

IN 

78015 

C2 C3 
2000yF 22yF 

(A) 

RI 
01 

D40D2 

F2; 
IA( 

COM 

OUT 

10yF 

IN 

031 

9V+ 

IlBPI I B0P2 S2B 

(B) 

D3= 

GND 

ICI 
{7805 

COM 

OUT 

C4, 

-45V 

RECEIVER POWER SUPPLY PARTS LIST 
BPI , BP2-Five way binding post 
C1 -0.0I -µF, I -kV disc 
C2 -1000-µF, 25 -volt electrolytic 
C3 -0.22-µF 
C4-10-1.t.F, 15 -volt tantalum 
D I , D2, D3 -1N4002 rectifier diode 
F1 -1/2 -ampere fuse and holder 

GND 

ICI -7812 12 -volt regulator 
QI-HEP S5000 (Motorola) or D40D2 (GE) 

transistor 
RI-I-ohm, 10%, 1/2 -watt resistor 
SI-Spst switch 
S2-Dpst switch 
T1-Triad No. F9OX transformer 

Fig. 4. Ac power supply (A) and battery standby circuit (B). 

meter to TP1 and adjust potentiometer 
R19 for a 6.2 -volt meter reading. 

Insert the lenses into the transmitter 

and receiver and separate the two units 
by about 10' (3 m). Aim the lensed out- 
put of the transmitter at the lensed input 

of the receiver and, with the meter con- 
nected to TP2, adjust the aiming and 
lens extension of each unit to maximize 
the meter reading. Any level at TP2 that 
is in excess of 6.2 volts set up via R19 
should cause K1 to open. You can 
check this by interrupting the beam with 
your hand and listening for the click of 

LENS MOUNT 
LENS 

Y__ -J 

1/2" 

3/8° 

TI-I 

111 

MOUNTING FLANGE 

+---I 1/2°-- I-1/4" 

MATERIAL THIN WALL BRASS TUBING 
LENS SECURED WITH EPDXY 

Fig. 5. How to construct the 
lens systems for receiver 
and transmitter units. 

T 
1-1/2° 

L 

the relay. This fail-safe approach is used 
so that an alarm will be powered if the 
700 -Hz modulated infrared beam is in- 
terrupted for any reason. 

The system as designed here has 
been used at distances up to 50' be- 
tween the transmitter and receiver with 
the two lenses carefully aligned. This 
distance should be adequate for most 
surveillance applications. 

A PORTABLE ALARM 
FOR SINGLE ENTRIES 

SILENCE is a primary requirement of 
a successful burglary. There are 

many intrusion alarms on the market to 
break this silence. The one described 
here is a special-purpose device-a 
portable door alarm that's especially 
useful for apartment dwellers or persons 

BY JOHN HOLLABAUGH 

Small, battery -operated 
alarm is sounded by 

intruder's contact with doorknob. 

who travel and thus stay frequently at 
motels or hotels. 

The alarm lis designed to be hung on 
the inside doorknob of the entry door. It 

is tripped by anyone touching the knob 
or inserting a key. The alarm will sound 
off even if the would-be intruder wears 

rubber gloves. Once 1 

cannot be disabled ur, 
button is pressed. 

The advantages of si 
(1) portability; (2) operat. 
of the ac power line; (3). 

tion; and (4) low cost. TI 
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SAVE! 
MONEY TIME FREIGHT 

I 
QUALITY STEREO EQUIPMENT 
AT LOWEST PRICES. 

YOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. 

. 

FACTORY SEALED CARTONS- 
GUARANTEED AND INSURED. 

SAVE ON NAME BRANDS LIKE: 

PIONEER SANSUI 

KENWOOD 

SHURE 

MARANTZ 

DYNACO 

SONY 

KOSS 

AND MORE THAN 50 OTHERS 

BUY THE MODERN WAY 

BY MAIL-FROM 

Mimi/ audio 
12 East Delaware 

Chicago, Illinois 60611 

312-664-0020 

CIRCLE NO. 24 ON FREE INFORMATION CARD 

'ADVANCE 
Electronic.:Music-= 
Products ....effects devices tó 
computer controlled modular synthe- 
sizers. Select from experimenter's 
kits, step-by-step product kits or fully 
assembled professional equipmuit 

ek9 9 , 

ó - 

. a T ih'' 
r -""'FREE 

color catalog 

Shia ELECTRONICS, INC. 

1020 W. WilshireBlvd. Oklahoma City, OK 73116 

SEND FREE CATALOG TO: 

_state zip 

CTRONICS , DEPT. P 

iLVD OKLAHOMA CITY, OK 73116 

ON FREE INFORMATION CARO 

r 
HOOK 
WIRE 

Al-I .5 -volt buzzer 
B I-Two 1.5 -volt cells in series 

C 1-50-pF disc 
C2 -6-µF, I5 -volt electrolytic 
DI-Any germanium diode 
LI-See text 
Ql-2N5949 or similar FET 
Q2- Low -power npn germanium transistor 
R I -150,0(X) -ohm, I/4 -watt, 10% resistor 

LIST 
R2-I0,000-ohm, 1/4 -watt, 10% resistor 
R3 -5600 -ohm, t/ -watt, 10% resistor 
R4 -500 -ohm trimmer potentiometer 
SCRI-2N877 or similar 0.5 -ampere silicon 

controlled rectifier 
S I-Spst switch 
S2-Normally closed pushbutton switch 
Misc.-Small plastic case; heavy bare copper 

wire (for hook); machine hardware; hookup 
wire; solder; etc. 

Output of Hartley oscillator (Q1) keeps SCR1 from firing until the 

impedance at R1/C1 is changed by contact with hook and oscillations cease. 

powered by two 1.5-V rechargeable bat- 

teries, which in the author's experience 
provide about ten 24 -hour days of oper- 
ation before requiring recharging. 

Circuit Operation. As shown in the 

schematic diagram, the alarm's circuit 
consists of a Hartley oscillator made up 

of Q1, L1, R1, and Cl. The output of the 

oscillator is generated across the sec- 
ondary of LI and is rectified by D1. The 

rectified signal is then used to forward 
bias 02 so that the transistor's collector - 
emitter voltage is almost zero. This bias 

voltage is applied to the gate of SCRI, 
which, because the gate voltage is very 

close to the anode voltage, prevents the 

SCR from firing. 
The C/ /R1 junction and gate of 01 

represent a high r -f impedance that can 
easily be changed by the contact of any 

r -f -absorbing object, such as the human 
hand. The sensitivity of this reaction is 

controlled by R4, which is connected 
across the feedback winding of L i. 

When the r -f oscillator is loaded by 

contact with the "hook" (a short metallic 

connector to the high -impedance junc- 
tion), the oscillations cease and remove 
the positive voltage applied to. the base 

of 02. When this occurs, 02's collector 
goes positive. This voltage is applied to 

the gate of SCRI to trigger the SCR into 

conduction. Current now flows through 
alarm Al, RESET switch S2, and SCRI. 
Because SCRI is powered from a dc 

source, it will continue to conduct until 

the RESET switch is operated to momen- 
tarily break the conduction path and turn 

off SCR1 . 

Construction. The alarm's circuit can 

be built on any small perforated board or 

a printed -circuit board of your own de- 

sign. Be sure, however, to observe good 
r -f wiring practice, keeping lead lengths 

as short as possible. (Almost any AM - 

broadcast -band transistor -radio coil that 
has a low -impedance secondary wind- 

ing can be used for Ll.) 
The small board, alarm, POWER and 

RESET switches, and two 1.5 -volt cells 

can be installed in a small plastic box. 

The hook can be made from a length of 

heavy bare copper wire, fed through a 

hole in the box and soldered to the R1/ 
C1/Q1-gate junction. 

Checkout. Place the case in a position 
so that the wire hook is vertical and 
away from all metal objects. With the 

power turned on, touch the hook with 

your hand. This should cause the alarm 
to sound. When you press the RESET 

switch (with your hand away from the 

hook), the alarm should cease sound- 
ing. Adjust potentiometer R4 for the de- 

sired tripping sensitivity. 
The alarm should be used with metal 

doorknobs on wooden doors. (All -metal 

doors may present too much of a load 

for the alarm's pickup.) O 
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HEATHKIT® 
CHRISTMAS 
CATALOG 
Over 40 new and unique electronic prod- 
ucts in this colorful new catalog plus 
nearly 400 others - all in easy -to -build, 
money -saving kit form. Read about all 
the exciting gifts you can give, OR GET! 

-41~- 
NEW! VF -2031 Hand -Held Two -Meter Trans- 
ceiver. 8 -channel simplex with + or -600 
kHz offsets giving you a total of 24 transmit 
and 8 receive channels with only 8 crystals. 
NEW! ID -4001 Weather Computer. The first 
computerized instrument to combine all 
these important weather instrument func- 
tions. Displays time, wind direction and 
magnitude, indoor/outdoor temperature, 
barometric pressure, even wind chill factor. 
Computer memory provides useful storage 
and recall of data. 

NEW! Rack -Mount Stereo Components. A 
powerful and sophisticated stereo amplifier 
and an LED output indicator are two new 
products designed for stylish rack -mounting! 
Both offer the power, features and value 
Heathkit hi -fi -equipment is famous for! More 
to come! 

NEW! Digital Readout Car Clock with Trip 
Timer. Versatile clock/timer shows time in 
hours and minutes, 24 -hour timer that reads 
to nearest second. Bright, easy -to -read dis- 
play; low -power circuit that doesn't drain 
battery. 

NEW! Deluxe Dual -Trace Oscilloscope. 
Low-priced scope features extra -bright 
traces, selectable triggering, 7 -position vari- 
able time base, DC to 5 MHz bandwidth. 

NEW! RECHARGEABLE Portable Light. 
Fluorescent light serves as a handy and 
rugged portable light for outdoor uses. Re- 
chargeable battery power supply for years of 
dependable, money -saving use! 

-~411k 

THE BIG 

yew prod OS 

,.,_r 

F 
i 

411445 ' 
II Hearth! ji 1 is 

a truly sa asfy ng way 

to celebra -e Iha holiday 

season. In avditicn to giving 

a fine piec_ of electronic 
equipment mat Oil peNtxm 
beautifully fc yeas to come, 

you also pose tee pride. 
sahslectior arc sense of 

accomplshmant that 
come Oh banding 

it yworself. 

IR1 

.:3Sv38 mS= ' 

3E- 

- ......° 

NwATNKR 

nr . .TAIL ORDER 
CAT ...,.,, AIt; 842 

c°,sM 

This NEW Heathkit Catalog is yours FREE! 
OVER 40 NEW PRODUCTS - 
SEND FOR YOUR COPY NOW! Wr 

OR, you can redeem this coupon at your nearest 
Heathkit Electronic Center where Heathkit products 
are displayed, sold and serviced. Check the white 
pages of your phone book for the store nearest you. 
If coupon is missing, write 

Heath Company, Dept. 010-480 
Benton Harbor, Michgian 49022 

1 

, 
1 

1 
1 

1 

HEATH 

Schlumberger 

7 

A 

a5 

v\n`1,5n 't Jf a. 9 r o\ 

ERE,PV\oa\tisS 
- 

hV1 `_eE S 
oe 

Iimm~~~~~m ~t 
MAIL COUPON 

Heath Company, Dept. 310-480 TODAY! 
Benton Harbor, Michigan 49022 

Please send me my FREE Heathkit Catalog. 
I am not on your mailing list. 

Name 

Address 

City State 

CL -673 Zip 
M------ME=-MIMINMMIIlla - 

CIRCLE NO. 5 ON FREE INFORMATION CARD 

1 

1 

1 

1 
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Holiday Season 
Electronic Gifts 
PE Editors Wish 
They'd Receive... 

WHAT would you like to receive as Christmas gifts from 
among the multinumerous electronics products on the 

market? Posing this question to seven editors and the pub- 
lisher of POPULAR ELECTRONICS was very revealing. 

Like many readers, they own an exceptionally large number 
of electronics products due to their affinity for all things elec- 
tronic. So the products they'd like to receive as gifts, whether 
purchased by a loved one or bestowed upon one's self, were 
very selective. It was largely influenced by what they already 
owned, their present activities, and what they would like to get 
into in the broad field of electronics. 

The only condition set down for this informal survey was that 
their choices be made on the basis of likely monies available to 
be spent rather than a selection of "dream" products beyond 
their financial reach. Two choices were permitted for each of 
the following electronics products categories: Communica- 
tions, audio, computers, test instruments, miscellaneous 
(costly), miscellaneous (inexpensive). Duplicated selections 
are not noted here. 

How do your choices compare? To help you drop some 
pointed, innocent hints to, say, your wife, we've included a 

sample "What I'd Like As A Gift" form that you can cut out and 
place in a location that can be seen by your target donor. 
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Yamaha T-2 AM -Stereo FM Tuner 

PLUS OTHER SELECTIONS: 
TEAC A -3340S 4 -Channel 

Open -Reel Tape Deck 
Dual 1246 Automatic Turntable 
Nakamichi 600 II Cassette Deck 
ESS AMT Monitor Speaker 

Systems 
H.H. Scott 460A Integrated 

Amplifier 
Marantz 2130 AM -Stereo FM 
Tuner 

Pioneer Electronics KPH -9000 
In -Dash Car AM -Stereo 
FM -Cassette 

Lafayette "Pip -Speak" Mini 
Speaker Systems 

Pioneer RT707 Open -Reel Tape 
Deck 
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PLUS OTHER SELECTIONS: 
Motorola CR -520 Remote 

Hideaway AM CB Mobile 
Transceiver 

Yaesu FT -901 -DM Amateur Radio 
Transceiver 

Lafayette LM -300 
Dual -Scanning AM CB Mobile 
Transceiver 

Cobra XLR In -Dash Mobile AM -Stereo FM - 

.0.9 toot* .r nu r.,Ei i .,or 
_ _ _f. z_ 

..)= 
'y 

1:4)b1:11: 

1 !: 

rr,/- 
.;:bÁ 

- 

Portable 
Receiver 

Panasonic RF-0 
AM -FM -Shortwave 

1 

American Antenna K-40 Mobile CB Antenna 

Ch ran3ceiver ' , 

L 

Audio: 

CHRISTMAS 1978 ELECTRONICS HOPE CHEST 

Communications: 

Computer: 

Test Instruments: 

Others: 

Stocking Fillers: 

By: 
(Signed with a prayer) 
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Hazeltine 1500 Video Terminal 

PLUS OTHER SELECTIONS: 
Southwest Technical Products 
CT -82 Intelligent Terminal 

Heath H36 (DEC Writer II) Printer 
Terminal 

Processor Technology SOL -20 
Microcomputer with Keyboard 

North Star HORIZON 
Microcomputer with Floppy 
Disks 

Radio Shack TRS-80 Computer 
Interface 

Anderson Jacobson AJ841 
Printer Terminal 

VideoBrain System 400 
Microcomputer 
Netronics 8085 Single -Board 
Microcomputer with Keyboard 
Axiom EX -820 Print/Plotter 
Helios Disk Drive 

t nsaLuasait r! 
et -)1 r' _ r: 

.. -....'.: 

Ohio Scientific Challenger IP 
Microcomputer with Keyboard 

Sabtronics 
8100 Frequency 

Counter 
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ME 

e 
o 

802A Digital 
Mu t1 iceeter 

Fluke 

Continental Specialties "Design Mate 4" Pulse Generator 

PLUS OTHER SELECTIONS: 
Hewlett-Packard HIP -1740A 

_Dual -Trace Oscilkoscope 
Phillips PMo214 Dual -Trace 

Oscilloscope 
Sabtronics 2000 Digital Multi meter 

Optoelectronics OPTO -8000-1 
Frequency Counter 

Heath IM -5248 Audio THD Analyzer 
Heath IM -5258 Audio IIM Analyzer 
'vie IE-10A Portable Octave 

Analyzer 

Telequjpment 
(from Tektr 

Dual -Trace Oscilloscope 066A "., 
DECEMBER 1978 

i 

Texas In.atruments Programmable 
59 Hand -Held Calculator 

m OiOn0000 ® ®. 0- 
>7 

0 

JVC HR -3600 Vidstar Video Cassette 
Recorder with slow-motion and stop 

PLUS OTHER SELECTIONS: 
RCA "SelectaVision 400" Video 
Cassette Recorder 

Sony Betamax Video Cassette 
Recorder 

Advent Projection TV 
Hewlett-Packard 
Card -Programmable Desk 
Calculator with Printout 

Heath OC-1401 Aircraft Navigation 
Hand -Held Computer 

General Electric 
Projection TV Receivéescreen..-f00p 

...t 

:t 71111áaául 11'1-) 

Pioneer TVX-9500 TV Sound Tuner 

a.1011t1.11. 

PLUS OTHER SELECTIONS: 
Panavise Vise Nth PC -Board 

Adaptor 
Xcelite "99" Took Set 

its/ye-Viking Speed -eIegraph Key 
Radio Shack TAD -15 Automa_ic 

Telephone Ares+eing System 
Weller Solder Gil 
1979 Radio Amateur's Handtoo< 

1979 World Radio handbook 
Reference Data Foe Fadio 

Engineers book 
Ungar "Controlled Sober Staticn" 

3ií11 

OK Machine & Tool Manual 
Wire Wrapper 
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Solid State 
HOLIDAY PROJECTS 

WITHOUT question, the most precious gifts are those with a 

personal touch. For example, hand-crafted bookends express 
one's feelings much better than a mass-produced set from a 

department store. With this thought in mind, last December's 
column was devoted to simple circuits suitable for hobbyist 
gift projects. The reaction was surprisingly positive in the form 
of reader correspondence and phone calls. Such an en- 
thusiastic response demands an encore. So for this Holiday 
Season, another visit to our treasure trove of useful circuits! 

A relatively netnt device from Texas Instruments, Inc. (Box 
5012, Dallas, TX 75222) offers some exciting possibilities for 
simple gift projects. Identified as the type TL489C Analog Lev - 

I Detector, the inexpensive IC consists of five comparators 
ánd output drivers along with a reference voltage network in a 

single 8 -pin plastic miniDlP. 
Referring to the block diagram and function table given in 

Figs. 1 A and 1 B, respectively, the TL489C accepts a positive 
analog dc input signal at terminal A (pin 8) and switches open 
collector outputs 01 through 05 (pins 2 to 6) from high to low 
levels in steps with an increasing input voltage. Initially, all 

outputs are high (i.e., switch open). When the input voltage in- 

creases to a nominal level of 200 mV, 01 switches to low (that 
is, on or conducting). 

Afterwárds, 02 switches low when the input is raised to 400 
mV, 01 remaining low. Next, 03 switches low when the input 
is raised to 600 mV, and so on, until all five outputs are low 
with an inpút of 1000 mV (or 1 volt). The input level can be in- 

creased up to a maximum of 8.0 volts without damage, but 
there will be no further change in the outputs. If the input volt- 
age is lowered, however, the reverse action will take place. 
Here, 05 returns to a high state when the input voltage drops 
to approximately 800 mV. This is followed similarly by 04, Q3, 
02, and 01, as the input voltage is decreased to near zero. 
Each output can withstand up to 18 volts, sinking up to 40 mA, 
and is thus capable of driving LEDs, low -power incandescent 
lamps, sensitive relays, Sonalert alarms, and power transis- 
tors as well as all standard logic families (TTL, CMOS, etc.). 
The device has an (analog) input impedance of approximately 
100,000 ohms, and is suitable for operation on dc sources of 
from 10 to 18 volts. 

The TI489C is especially designed to detect and indicate 
analog voltage levels. It may be combined with suitable sen- 
sors or controls and, where appropriate, other circuit elements 
such as power transistors, op amps, logic gates, or transduc- 
ers in a wide variety of industrial, scientific, consumer, and au- 
tomotive applications. It also can be used in simple measuring 
instruments, automatic controls, timers, games, and alarms. 
The only real limits to its range of practical applications are the 
imagination and skill of the circuit designer. Among the scores 
of ootential gift projects for the TL489C are such items as soil 
moisture indicators for amateur gardeners; temperature range 

By Lou Garner 

indicators; controls and alarms for tropical fish fanciers, bud- 
ding chemists, chefs, or serious photographers; simple bat- 
tery or continuity testers for home handypersons and me- 

chanics; visual and audible action toys for the younger set; 
family games; and simple light organs for audio enthusiasts 
and musicians. Basic application circuits for the TL489C are 

shown in Figs. 2 and 3. 

Depending on the source of the dc analog voltage, either of 

the circuits illustrated in Fig. 2 can be used as a coarse indica- 
tor of temperature, moisture, battery voltage, audio signal lev- 
el, continuity (resistance), or control potentiometer position. 
Referring, first, to Fig. 2A, the TL489C is used to drive stand- 
ard incandescent lamps. Shunt "keep alive" resistors are con- 

nected to ground from each output (Q1 to 05) to maintain 
small currents through each lamp while "off," thus avoiding 

B 

ANALOG 
INPUT 

A 

8 

vcc 

VOLTAGE 
REGU- 

LATOR 

DIGITAL OUTPUTS 

Q5 Q4 

3 r 4 
Q1 Q2 Q3 

DIGITAL OUTPUTS 

INPUT A 

(NOM) 

OUTPUTS 

Q1 Q2 Q3 04 Q5 

<-200 mV H H H H H 

-200--400 mV L HHHH 
-400-600 mV L L HHH 
-600--800 mV L L L H H 

-800--1000 mV L L L L H 

>-1000 mV L L L L L 

Fig. 1. Block diagram (A) and function 
table (B) of Texas Instruments' TL489C. 
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ANALOG 
INPUT 

ANALOG 
INPUT 

100 451 

A 

i 
7 

vcc os o 

_1_ 0.001 
.q. lo 

10Pi 

GND 01 

TL489C 

1 

R'I pRfflRlr ifED 
V. 

100 k:i 

B 

Fig. 2. TL489C level indicators: with incandescent lamps (A); with LEDs (B). 

the high inrush currents which occur when voltages are first 
applied to cold lamp filaments. The resistance values required 
will depend on the source voltage and on the characteristics 
of the lamps used. 

Owing to the device's high input impedance, an input by- 
pass capacitor may be needed in some applications to pre- 
vent false operation by noise signals. As indicated, the value 
of the bypass may range from as little as 0.001 µF to as much 
as 10 µF. In the second circuit, Fig. 2B, LED output indicators 
are used, each with a suitable series resistor to limit its max- 
imum current to safe limits, depending on the source voltage. 
If desired, different types (and colors) of LEDs may be used 
for each output, with the corresponding series resistor value 
adjusted accordingly. The second circuit has another interest- 
ing feature. Note that Q1's output is returned to the analog in- 
put through a simple RC network. This arrangement causes 
LED L1 to flash periodically when the input level at point P is 

below 200 mV. 
Either circuit can be used as a temperature indicator by 

connecting an appropriate thermistor (serving as a sensor) 
between the analog input terminal of the input potentiometer 
and a positive dc source voltage. The potentiometer is then 
used to adjust the resulting instrument to cover the desired 
range within the limits established by the thermistor's charac- 
teristics. As the temperature increases above the minimum 
preset value, one or more lamps will be turned on. 

If a soil moisture indicator is preferred-a nice gift for the 
amateur gardener-the analog input terminal should be con- 
nected to a spike probe, with a second probe connected to a 

positive dc source through a series current limiting resistor. 
For consistent test results, the two probes should be mounted 
in a rigid holder to maintain a fixed separation between them. 
In use, the spike probe assembly is simply pressed into the 
soil to be checked. One or more of the lamps will light, de- 
pending on the soil's conductivity (relative moisture content). 
Since soil conductivity will vary with its mineral content (dis- 
solved salts) as well as with moisture, the potentiometer 
should be used to adjust the unit's overall sensitivity for local 
conditions. 

Replace the moisture tester's fixed probe assembly with 
flexible lead probes and you have a dandy continuity tester for 
the home handy person or weekend mechanic. If you prefer a 

simple battery tester as a gift, simply connect a known good 
cell between the analog input terminal (positive) of either cir- 
cuit and ground, adjusting the potentiometer until the first 
lamp lights. If a standard 1.5 -volt cell is used for this calibra - 
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tion procedure, a 3 -volt battery (if good) will light two lamps; 
4.5 volts, three lamps; 6 volts, four; and, finally, 7.5 volts or 
more, all five. For your gift, you may prefer to replace the ad- 
justable potentiometer with a fixed resistor voltage divider, 
providing extra terminals for checking batteries up to, say, 24 
volts or more. 

A simple, exciting and delightful toy for the younger set may 
be created using the same basic circuits. Assemble the circuit 
in a medium -size caoinet or case and provide a large control 
knob for the potentiometer. Add a battery power supply and 
spst on -off switch. Use different colored lamps in each posi- 
tion, replacing at least one with a Sonálert. Decorate with suit- 
able decals or painted designs and give each item an appro- 
priate label. One lamp, for example, might be marked ROCKET 

FUEL, another NUCLEAR REACTOR, another SENSORS, another 
RED ALERT, and so on, with, perhaps, ATTACK ALARM for the 
Sonalert device, MASTER CONTROL for the potentiometer 
knob, and MAIN GENERATORS for the power switch. If desired, 
two or more circuits could be assembled in a single cabinet, 
with a combination of slide and rotary potentiometers for the 
"controls." Sparked by their own imagination, most young- 
sters could spend many happy hours playing "space wars" or 
other games with such a toy. But make sure you have an am- 
ple supply of replacement batteries! 

Additional TL489C application circuits suitable for gift pro- 
jects are illustrated in Fig. 3. The first, Fig. 3A, employs stand- 
ard logic to develop an output control voltage for an alarm or 
other purposes if the analog input voltage either drops below 
or exceeds preestablished limits. Here, only three of the de- 
vice's five outputs are used. Outputs Q1 and Q3 are low and 
output 05 is high (that is, LEDs L 1 and L2 are on, L3 is off) as 
long as the analog input voltage is at its nominal center value 
but below its maximum limit. 

If the input voltage drops a little, but is still above its mini- 
mum value, L2 may turn off, but L 1 will remain on and there 
will be no alarm signal for the on gate. Similarly, if the input 
voltage goes above its nominal center value, but remains be- 
low its maximum limit, both L1 and L2 will remain on and L3 
off with, again, no alarm output from the OR gate. If the analog 
input voltage drops below its minimum limit, however, 01 and 
Q3 will go high and L1 and L2 will turn off. With Q1 high, 
though, the OR gate's output will go high to provide the re- 
quired alarm control signal. On the other hand, if the input 
voltage exceeds the maximum limit, 01, 03 and 05 all will go 
low, all three LEDs will be on, and the low at Q5, applied to the 
OR gate input through an inverter, will cause the OR gate's 
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Fig. 3. Three level indicator (A) has alarm logic; control circuit (B) with selectable hysteresis. 

output to go high. Again, this will develop a signal to activate 
the alarm. 

Depending on the type of sensor used to develop the anal- 
og input voltage, this circuit can be used in burglar and fire 
alarm systems; in level alarms for water, fuel, or other tanks; 
in over/under range temperature alarms, in humidity control 
alarms; in hydraulic or air pressure alarms; or, for that matter, 
in any system requiring that an alarm or other action be initiat- 
ed whenever a physical or ambient condition exceeds a pre- 
determined value range. It may be used in such household 
projects as temperature alarms for hair dryers, soldering 
irons, photographic chemical baths, or tropical fish tanks, in 
humidity alarms for basements or home greenhouses, in 
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"low-level" warning alarms for household fuel or water tanks, 
or even in "too dry" alarms for lawns or indoor plants, as well 
as in dozens of other useful gift projects. 

Using a dpst relay instead of digital logic, the circuit shown 
in Fig. 3B differs from the one just examined. It is basically an 
electronic limit switch, acting either to switch on or shut off an 
electrical, electromagnetic, or electromechanical device 
whenever the analog input voltage is outside the preset, (but 
adjustable) limits. With the arrangement shown, the circuit re- 
sponds to temperature changes, switching the blower fan on 
when the thermistor sensor temperature reaches a given level 
and off when that temperature drops below a second level. 
For other applications, the blower fan might be replaced by a 
pump, heater, lamp, horn, solenoid valve, or other device, and 
the thermistor by a photo -resistive cell, varister, humidity de- 
tector, semiconductor pressure transducer, or other sensor, 
depending on the response characteristics needed. 

In operation, switch S1 selects the temperature at which the 
blower fan is turned on, while S2 sets the temperature at 
which it is switched off. Initially, of course, the relay is open, 
the blower fan off, and all 0 outputs are "high." As the ther- 
mistor temperature rises, the analog input voltage increases 
and 01, 02 and 03 go "low" in successive order. With the 
switch positions shown, current can flow through the relay coil 
and isolation diode when 03 goes low. The relay closes, 
switching the blower fan on. As the thermistor cools, 03 will 
go "high," but relay current continues to flow through the sec- 
ond set of contacts and 02, which is still "low," and the relay 
is held closed. Only after the thermistor has cooled enough for 
02 to go "high" does the relay drop out, switching off the 
blower fan and re-establishing the initial conditions. 

The difference between the "turn on" and "turn off" temper- 
atures is the hysteresis of the circuit. In terms of the analog in- 
put voltage, this can be as little as 10 mV when Si and S2 are 
both set to the same "Q" output, to as much as 1000 mV (or 
1.0 V) when Si is set to 05 and S2 to 01. The input potenti- 
ometer determines the circuit's overall sensitivity and, there- 
fore, the actual temperature at which initial operation occurs, 
regardless of the switch positions (within the limits established 
by the thermistor characteristics, naturally). Where other 
types of input sensors are used, hysteresis limits may repre- 
sent two different pressures, liquid levels, humidity conditions, 
light ' intensities, line voltages, sound levels, wind speeds, 
weights, or other parameters rather than temperature. 

Timers make excellent off -beat gifts. They are good to have 
in many types of games (chess, for example) and, in addition, 
can be used by housewives, photographers, and amateur 
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Fig. 4. Two easy -to -make timer circuits: 
(A) using five -transistor IC array; 
(B) timer can be used to switch ac loads. 

chefs, as well as teenagers who overuse the family telephone. 
Two easy -to -duplicate timer circuits are illustrated in Fig. 4. 
Both were abstracted from among the dozens of practical cir- 
cuits described in Circuit Ideas for RCA Linear ICs, publica- 
tion Number 2M1206, a 20 -page, booklet issued by RCA's 
Solid State Division (Box 3200, Somerville, NJ 08876). 

Referring, first, to Fig. 4A, all the active solid-state devices 
required for this simple 10 -second timer are contained in a 

single CA -3096 five -transistor array. Assembled in a 16 -pin 
plastic DIP, the CA -3096 contains three npn and two pnp sili- 
con transistors. Two of the npn transistor elements, 01 and 
02, are interconnected to form a bistable switch while the 
third, 03, serves as a driver for the lamp load. One of the pnp 
transistors, 05, is diode -connected and used in the base bias 
network for the remaining pnp type, 04. In operation, the 5-1.1.F 

capacitor is charged slowly through 04 at a rate determined 
by the bias potentiometer setting until there is sufficient volt- 
age to trip the bistable switch, 01-02. At this point, 02 is 
switched to a high -impedance state and a positive base bias 
is applied to 03, permitting collector current to flow through 
the lamp load, indicating the end of the timed interval. 

There is no provision in the original design for resetting this 
timer circuit except by switching the source power off. If this 
feature is needed, however, it can be added quite easily by 
connecting a normally open, momentary -contact, spst push- 
button switch across the timing capacitor. Depressing and re- 
leasing the switch will discharge the capacitor and restart the 
timing interval. Other modifications may be made for special 
applications, at the builder's option. If a longer or shorter tim- 
ing interval is needed, for example, other values can be used 
for the timing capacitor; a lower value (less than 5µF) will re - 
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duce the timed interval, a larger value will increase it. For con- 
trol applications, the lamp load could be replaced by a suitable 
sensitive relay or, for alarms, by a low -voltage buzzer. 

Where wider range and greater versatility are needed, as in 
a general purpose household timer, the circuit shown in Fig. 
4B may be used. Somewhat more complex and hence more 
expensive to duplicate than the simpler design, this circuit fea- 
tures step -selectable maximum ranges of from three minutes 
to four hours and is capable of switching (ac) line operated 
loads. Here, a type CA3094A programmable power switch/ 
amplifier serves as the active device, supplying a gate control 
signal to a standard Triac. In operation, depressing spst push- 
button switch S1 charges timing capacitor Cl from the dc 
source through R5. The voltage across Cl (E1) is applied to 
the amplifier's noninverting (+) input and is compared to ref- 
erence voltage (E2), applied to the inverting (-) input through 
an isolation diode by control R6. 

As long as El is greater than E2, the amplifier supplies a 
positive gate voltage to the Triac, holding the device in a con- 
ducting or on state and permitting current flow through the 
load. Capacitor Cl will slowly discharge through the amplifi- 
er's input impedance at a rate determined by the amplifier's 
input bias. This, in turn, is established by bias control resistors 
R1 through R4. Once Cl has discharged to the point where 
E2 exceeds E1, there is no longer a positive gate voltage ap- 
plied to the Triac. Consequently, this device switches off. The 
total time during which the Triac supplies current to the load, 
then, depends on E2's initial value. This, in turn, reflects R6's 
adjustment and the input bias established by bias resistors 
(R1 to R4) selected by TIME RANGE SELECTOR switch S2. De- 

pending on the type of Triac used, the circuit is capable of 
switching either 120- or 240-V ac loads. 

RCA suggests values of 0.51 megohm for R1, 5.1 meg- 
ohms for R2, 22 megohms for R3, and 44 megohms for R4 to 
provide maximum timing periods for each range of 3 minutes, 
30 minutes, 2 hours, and 4 hours, respectively. Voltage divid- 
er resistors R5 and R7 should be 2700 -ohm, 1/4 -watt types, 
gate -current limiting resistor R8 a 1500 -ohm, 1/2 -watt unit, and 
timing control R6 a standard 50,000 -ohm potentiometer with a 
linear taper. A type T2302B Triac is recommended for control- 
ling 120-V ac loads; a type T2302D for 240-V applications. 
The 30-V dc source required for timer circuit operation may be 
obtained either from batteries or a well -filtered line -operated 
power supply. 

On the other hand, if you're not turned on by timers and are 
seeking an inexpensive "stocking stuffer" gift for a friend 
whose interest, as yours, is electronics, you might consider 
giving the person one of the versatile ICs described in recent 
columns: perhaps the SN76477 complex sound generator de- 
scribed last October, an 8038 waveform generator or LH0094 
multifunction converter, or TL489C analog level detector. 

Should you decide on ICs as gifts, be sure to include data 
sheets and, if available, application notes on the device(s), 
together with tear sheets of any magazine articles you have 
featuring the units. If the device is one you've used in projects, 
you might also include a sketch of your favorite circuit applica- 
tion to add an extra personal touch to your gift. 

If you don't feel that you or the recipient of your gift are suffi- 
ciently adept at building a project, see the article on page 74 
for items the PE editors think would make good gifts. O 
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Hobby Scene/ , 

HOW TO FIND PIV 

O. I recently bought a batch of sur- 
plus diodes, most of them unmarked. 
How can I determine the PIV of each 
component without destroying it in 
the process?-John F. Eldredge, 
Nashville, TN. 

A. The V -I characteristic of a silicon di- 
ode is shown in the diagram at A. When 
the diode is forward biased by a voltage 
equal to VF, the diode turns on and con- 
ducts heavily. Under reverse bias condi- 
tions, current through the diode remains 

-VB Ivolul Ve +Vp Ivolul 

Breakdown 

(A) 

infinitesimal-on the order of nanoam- 
peres-until the breakdown voltage VBD 
is reached. At that point, the diode "ava- 
lanches" into conduction and will de- 
stroy itself unless the current through it 
is limited by an external factor. A silicon 
diode is rated by a peak inverse voltage 
(PIV) that specifies the reverse voltage 
that the diode can withstand without 
avalanching. Diodes intended for power 
rectification applications generally have 
a PIV rating of greater than 50 volts. 
Some are rated as high as 1000 volts or 
more. Silicon switching and signal di- 
odes usually have smaller PIV ratings 
-on the order of 35 volts or so. 

The PIV of a silicon diode can be de- 
termined nondestructively by using the 
circuit shown at B. The variable voltage 
source applies a controlled reverse bias 
across the diode. As the TEST button is 
pressed and the supply voltage is in- 
creased, the milliammeter and voltmeter 
should be monitored. At a certain output 
voltage, the voltage across the diode will 
no longer continue to rise and the mil- 
liammeter will begin to indicate some 
current through the diode. The voltage 
as read on the voltmeter is the VBD of 

By John McVeigh 

the diode. Use the diode under test only 
in an application in which it will not be 
subjected to this voltage. Also, leave a 
safety margin so that the diode will not 
be operating near the breakdown point. 

The variable power supply shown in 
the schematic should have a peak out- 
put somewhat greater than the expected 
PIV of the diodes. In the case of power 
rectifiers, this can be as high as 1000 
volts. If you want to test such reverse 
voltages, EMPLOY CAUTION! Never 
connect a diode to binding posts BPI 
and BP2 while depressing Si. Take 
care when wiring the circuit. 

If a variable voltage supply with an 
adequate range of adjustment is not 
available, you can use a fixed supply 
and a potentiometer. Connect the poten- 

BP2 
(B) 

tiometer across the supply with the wip- 
er to the 2.2-megohm resistor. A potenti- 
ometer with a maximum resistance of 
50,000 ohms or more will be suitable. 
Determine the power rating of the poten- 
tiometer using the equation P=V2/R 
where R is its resistance and V is the 
maximum output voltage of the supply. 
Again, take care if you are using an HV 
supply. Employ only a pushbutton 
switch or spring -loaded toggle switch 
(normally open) for SI that is rated to 
withstand the peak output of the supply. 

DETERMINING COAX LOSSES 

Q. I am planning to install a master 
television antenna system in my 
home. One problem-I can't find out 
how to determine coaxial cable at- 
tenuation. Is there a formula to deter- 
mine attenuation per 100 feet (30.5 m) 
of RG-59/U cable, or any other type of 
coax?-Charles H. Lake, Jr., In- 
dependence, MO. 

A. Transmission lines can be described 
by so-called distributed constants: R, 

the resistance of the conductors in ohms 
per foot or meter; L, inductance per unit 
length; G, the conductivity of the insulat- 
ing dielectric in Ohms per unit length; 
and C, the capacitance between the 
conductors in microfarads per unit 
length. Each type of line has its own 
propagation constant r equal to: (R+jL) 
(G + j C). The propagation constant is 
also expressed as ti = a +13, where a is 
an attenuation factor in nepers per unit 
length (one neper is 0.115 decibels) and 
(3 is a phase factor in radians per unit 
length. We can approximate a as 
1/2(RTC7L+G L/C) and 13 aswLC where w 
is the angular frequency in radians/ 
second. Thus, if we know the four dis- 
tributed constants, we can determine 
the attenuation and phase -shift factors 
of the line. 

However, measuring the distributed 
constants requires test equipment that 
most of us don't have. Fortunately, the 
results of such measurements are readi- 
ly available. On page 24-41 of Refer- 
ence Data for Radio Engineers (pub- 
lished by Howard W. Sams & Co.) a 
comprehensive plot of attenuation of 
various types of cables in dB per 100' is 
shown. A similar graph appears on page 
93 of The ARRL Antenna Book (pub- 
lished by the American Radio Relay 
League). The graphs are valid for cable 
in good condition, cable that has not 
deteriorated from the effects of the envi- 
ronment. If you don't have either of 
these books, you'll probably find a copy 
in any engineering school's library. 

Cable losses can be determined em- 
pirically in the following manner. Termi- 
nate one end of the cable with a carbon 
resistor whose resistance equals the 
characteristic impedance of cable. 
Then, connect a signal generator whose 
source impedance equals the character- 
istic impedance of the line to the other 
end. Adjust the generator so that it pro- 
duces a convenient output level as mea- 
sured on an oscilloscope or r -f voltmeter 
at the frequency of interest. 

The vertical bandwidth of the oscillo- 
scope or the response of the voltmeter 
must be such that the instrument is cali- 
brated at the frequency of measure- 
ment. Also, the instrument must be cou- 
pled to the line so that it disturbs the 
conditions on it as little as possible. 

Measure the signal voltage at the out- 
put of the signal generator and that at 
the matched termination. The attenua- 
tion exhibited by the transmission can 
then be determined using the formula: 

A (dB) = 20 log (VIN/VOUT) 

Have a problem or question on circuitry, compo- 
nents, parts availability, etc? Send it to the Hobby 
Scene Editor, POPULAR ELECTRONICS, One Park 
Ave., New York, N.Y. 10016. Though all letters can't 
be answered individually, those with wide interest 
will be published. 
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THE 74154 DEMULTIPLEXER 

AMULTIPLEXER, as you'll recall 
from last month's column, has a 

set of address inputs that selects one of 
several data inputs. The logic level at 
the selected input is then routed to the 
chip's single output pin. A demultiplexer, 

/ -00° 

Fig. 1. Comparing multiplexer 
and demultiplexer. 

as you might expect, performs the oppo- 
site function. A set of address inputs se- 
lects one of several outputs. The binary 
status of a single input is then steered to 
the selected output. 

Figure 1 will help you visualize the es- 
sential difference between a multiplexer 
(MUX) and a demultiplexer (DEMUX). 

Simple 1 -of -2 Demultiplexer. Fig- 
ure 2 shows a simple single -input DE- 
MUX with two outputs and one output 
select (address) line. The circuit is called 
a 1 -of -2 DEMUX since the logic state of 
the single input is steered to one of the 
two outputs at any given time according 

By Forrest M. Mims 

to the status of the output select line. 
The output select line serves the same 
function as the data select input of a 
MUX. The logic level at the output select 
line is called an address because each 
possible output select logic state, in this 
case 0 and 1, selects one and only one 
output. 

Referring to Fig. 2, assume the data 
input is low (logic 0). When the address 
at the output select line is logic 0, NAND 
gate A is selected and the logic 0 at the 
data input appears at the A output. The 
B output remains at logic 1. When the 
output select address is logic 1, NAND 
gate B is selected and the logic 0 at the 
data input is steered to the B output. 
Next, assume the data input is logic 1. 

The outputs of both NAND gates will be 
high no matter which is selected by the 
output select address. 

Try proving this explanation for your- 
self by following all possible input and 
address combinations through the cir- 
cuit. Ifyou need help, Fig. 2 also shows 
the truth tables for the 1 -of -2 DEMUX as 
well as those of the gates and inverters 
of which it is composed. 

Using Demultiplexers as Decod- 
ers. By definition, a logic decoder con - 

DATA /N ADDRESS OUTPt/r A' OUTPUT 8 

o o o / 
o / / o 
/ O / / 
/ / / / 

Fig. 2. Logic diagram 
and truth tables for 
a simple 1 -of -2 
demultiplexer. 
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verts a binary input into some other 
number system, often octal, decimal or 
hexadecimal. A demultiplexer can be 
easily transformed into a decoder by 
placing its data input at the low state. 
This will cause the output selected by 
the input address to be low while all oth- 
er outputs are high. If the DEMUX has 
four address lines and sixteen outputs, 
applying a sequential binary count 
(0000, 0001, 0010... 1111) to the ad- 
dress lines will cause the respective out- 
puts to sequentially drop to logic 0 one 
at a time. 

For a better understanding of how a 

DEMUX can be used as a decoder, 
mentally assign the data input in Fig. 2 

to ground (low). Then label outputs A 

and B with the digits (not bits) 0 and 1. If 

the outputs are connected to LEDs, the 
0 digit LED will glow when the address, 
which has now become the binary input, 
is logic 0 and the 1 digit LED will glow 
when the binary input is logic 1. Demulti- 
plexers have many applications when 
used as decoders. 

Advanced Demultiplexers. You 
can easily breadboard a working version 

Fig. 3. Pin outline of the 
74154 demultiplexer. 

of the 1 -of -2 DEMUX in Fig. 2. This cir- 
cuit, however, has relatively limited utili- 
ty. Fortunately, a number of more ver- 
satile demultiplexers are readily avail- 
able. These include the 74139, 74155 
and 74156 dual 1 -of -4 and the 74154 1 - 

of -16 demultiplexers. CMOS demulti- 
plexers are also available. 

The 74154 Demultiplexer/Decod- 
er. Figure 3 is the pin outline of the 
74154 DEMUX. This chip has four ad- 
dress inputs and sixteen outputs. Two 
data inputs, G1 and G2, are provided. 
When both data inputs are at logic 0, the 
circuit functions as a binary -to -hexadeci- 
mal, or, as it is also known, a 4 -line - 
to -16 -line decoder. Demultiplexing is 
performed when one input is kept at log - 
DECEMBER 1978 (Continued on page 87) 
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ADDING RAM TO A 
HEX KEYPAD ENCODER 

The last Project of the Month described 
a hexadecimal keypad encoder designed 
around a 74150 1 -of -16 multiplexer. That 
encoder can be used to load 4 -bit nibbles 
onto a 4 -bit microcomputer bus and to 
write data into a 4 -bit RAM such as the 
7489. The 7489 TTL chip was the subject 
of the December 1977 and January 1978 
installments of Experimenter's Corner. 

As this month's project, we will add a 
7489 to the keyboard encoder. This results 
in a circuit with many applications, particu- 
larly if a clock and counter is included to 
enable the data stored in the RAM to be 
read out a nibble at a time at an adjustable 
rate. The circuit can be used as is to store 
hex numbers such as microprocessor in- 
structions and data, or it can be used as a 
simple controller. 

As a controller, the circuit can be con- 
nected to a D/A converter such as the one 
described in the August 1978 installment 
of Experimenter's Corner to generate pro- 
grammable waveforms or even brief, 16 - 
note electronic tunes. The D/A converter 
will also permit the speed of a motor or the 
brightness of a lamp to be controlled. 

The schematic diagram shows a RAM 

7 
DEFiiS/r _ 

3,5 

y 

2 

SSS 

plus clock and counter you can add to the 
keyboard encoder described last month. If 

you duplicated the prototype, there should 
be just enough space on the circuit board 
for the additional circuitry. 

Operation of the RAM and its associated 
circuits is as follows. The 74173 data stor- 
age register in the keyboard encoder is 
connected directly to the inputs of the 7489 
RAM. When Si is in the LOAD position, the 
RAM deposits the nibble stored in the 
74173 into the RAM location correspond- 
ing to the address selected by the 74193. 

Normally, the data loading process is 
begun at RAM address 0000 by opening 
normally closed pushbutton S2. To load 
the first nibble into the RAM, S3 is toggled 
to its DEPOSIT position and then back to 
READY. This delivers a single, bounce -free 
pulse to the 74193 counter and advances 
the counter to the next address (0001). 
The nibble in the 74173 is then safely load- 
ed in RAM location 0000. Incidentally, the 
bounce -free operation of S3 is provided by 
an RS flip-flop made from one half of a 
7400 quad NAND gate. 

The RAM is now ready.to receive a sec- 
ond nibble. If the same nibble is to be load- 
ed in the second RAM slot as was in the 
first, S3 is toggled again. Otherwise, a new 
key on the hex keyboard is pressed and S3 
toggled to deposit the new nibble at RAM 
address 0001 and increment the counter to 
address 0010. 

This data loading process continues un- 
til all sixteen address slots in the 7489 are 
occupied. After the final nibble is selected, 
however, the DEPOSIT switch is not tog- 
gled. Rather, S1 is switched to READY. This 
preserves the data in address 1111 and 
prevents the nibble in address 0000 from 
being inadvertently overwritten by the data 
in address 1111. 

When Si is switched from LOAD to 
READY, clock pulses from the 555 are de- 
livered to the 74193 and the circuit auto- 
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matically flashes out the data stored in the 
RAM a nibble at a time at a rate deter- 
mined by trimmer R1. 

The 7404 hex inverter between the 7489 
and the LEDs connected to the RAM out- 
puts is required to invert the RAM's data 
back to its original form. This is so because 
the RAM stores the complement of data at 
its input. (You can eliminate the 7404 if you 
reverse the hex numbering sequence on 
the keyboard switches.) 

The photograph shows the prototype 
hex keyboard encoder plus data storage 
circuit. As you can see, there's just enough 
room for all the components on the circuit 
board. 

Be sure you have made no wiring errors 
before connecting a 5 -volt supply to the 
completed circuit. Then press pushbutton 
S2 to reset the coúnter. All the address 
LEDs should turn on to indicate 0000. 

Test the circuit by loading each RAM ad- 
dress with its hex counterpart (press 0 for 
address 0000, 1 for 0001, etc.). Remem- 
ber to toggle S3 to deposit each keyboard 
entry except the final one. After the final 
entry, switch S2 from LOAD to READY and 
watch the address and RAM LED read- 
outs. They should flash an identical 
0000-1111 sequence as the counter cy- 
cles the RAM through each of its storage 
slots. Adjust R1 to obtain a reasonably 
slow clock rate if necessary. 

You can manually single-step the RAM 
through each of its addresses by using two 
separate switches for Si. The switch at pin 
5 of the 74193 is toggled to LOAD while the 
switch at pin 3 of the 7489 is left at READY. 
Switch S3 is then toggled to advance the 
RAM to successive addresses. 

After the data loader is running properly, 
consider connecting the RAM outputs to a 
D/A converter and using the circuit as a 

controller. You will find that the data stor- 
age hex keyboard will do many things a mi- 
croprocessor does but with less trouble. 

You can also connect the RAM outputs 
to the address inputs of a 74154 decoder 
whose outputs are connected to LEDs, re- 
lays or tone generators. This will provide a 
very versatile control capability. O 
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(Continued from page 85) 
is 0 and the other used as a data input. 
When the single data input is at logic 0, 

the output selected by the address is at 

OUTPUTS 

ln l1 MIlIAIP19l _II=Illlnl _ 0/ 2 3 9 S G 7 d 9 /0 // /2 /3 /Y /S 

7V/SW 

G B /t 

DATA /N ouTPur sELSCr CND 

Fig. 4. How pins of the 74154 
are organized. 

logic 0 and all other outputs are at logic 
1. When the data input is at logic 1, all 

outputs, including the selected one, are 
logic 1. 

Operation of the 74154 is more easily 
understood by referring to Fig. 4. This 
figure reveals the 74154 DEMUX to be a 

mirror image of the 74150 MUX which 
was the subject of last month's Experi- 
menter's Corner. 

A Demonstration Demultiplexer. 
Figure 5 is a circuit you can make to 
demonstrate the operation of the 74154 
as a DEMUX. The circuit has no practi- 
cal applications as shown, but they can 
be implemented by replacing the data 
input and/or address switches with logic 
signals from other circuits. 

Binary -to -Hexadecimal Decoder. 
A somewhat more practical application 

Fig. 5. A 74154 
demultiplexer 
demonstrator 

circuit. 
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Fig. 6. A 74154 binary -to - 
hexadecimal decoder. 

for the 74154 is shown in Fig. 6. Both in- 

puts of the 74154 are at logic 0 (ground- 
ed) to exploit the decoder capabilities of 
the chip. In operation, a 4 -bit nibble at 
the address !inputs is decoded by the 
74154. One of the sixteen outputs from 
the 74154 then goes low while all the 
others stay high. The LED connected to 
the low output glows to indicate the de - 
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coded number. Although the circuit is a 

binary -to -hexadecimal decoder, it can 
convert a 4 -bit binary number into its 
counterpart in any other number system 
by properly labeling the output LEDs. 

Digital Sequencer. Figure 7 shows a 

circuit which has numerous applications, 
a digital sequencer. In operation, the 
555 clock delivers a train of pulses to the 
input of a 74193 4 -bit counter. The coun- 
ter outputs are applied to the address in- 
puts of a 74154, and its 16 outputs are 
sequentially strobed from high to low. 

In this circuit, the 74154 is operated 
as a 4 -line -to -16 -line decoder, but it can 

SSS 

ñ CI 
to/,F 

I 

3 S 
14/93 

pulse every 0.05 seconds (50 mil- 
liseconds) to use the circuit as a reaction 
tester. Connect an spst toggle switch 
and a normally closed pushbutton 
switch in series between pin 3 of the 555 
and pin 5 of the 74193. Have a friend 
close the toggle switch after a random 
interval to start the test. As soon as the 
first LED glows, press the pushbutton to 
stop the clock. The number of the lit LED 
indicates your reaction time. 

How can you calibrate the circuit to in- 
dicate 50 milliseconds per LED? One 
way is to use an oscilloscope with a cali- 
brated horizontal timebase. Alternative- 
ly, use a digital stopwatch and adjust R1 

7 

6 21 

uv 
-le74/Sy 
z 8 

12.14 
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Fig. 7. A I -of -16 sequencer circuit. 

also be used as a DEMUX by discon- 
necting one of the two data input lines 
(pins 18 and 19) from ground and strob- 
ing it with a logic 0 signal when an output 
is desired. In either case, the outputs of 
the 74154 can be used to drive LEDs, 
relays, transistors or SCRs. They can 
also be connected to other logic circuits 
or even other DEMUX chips to provide 
expanded decoding capability. 

If the 555 clock is calibrated to emit 
pulses at known intervals, the sequenc- 
er can be used as a simple clock. Ap- 
plications include darkroom timing when 
the clock operates at 1 Hz and timing 
phone calls when the clock emits one 
pulse per minute. 

Adjust the clock so that it generates a 

Or/TtY/T 
zaz 

until the first LED glows once each 0.8 
seconds when the counter is running. 
Each LED will then indicate 1/16th of 
0.8 second or 50 milliseconds. 

Programmable Sequencer. The 
74193 counter has a very useful pin des- 
ignated CLEAR. Normally this pin is held 
low by connecting it to ground. If CLEAR 
goes high, the counter immediately re- 

sets or clears to 0000. 
This feature makes possible a pro- 

grammable digital sequencer. Suppose 
you want to sequence through only the 
first ten of the sixteen outputs of the 
74154. Simply connect the eleventh out- 
put to the CLEAR pin of the 74193 
through an inverter. As soon as the elev- 
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enth output goes low, the CLEAR input 
of the 74193 goes high and resets the 
counter. The cycle then begins anew at 
address 0000. 

Reader Letters. I would like to thank 
those of you who have written express- 
ing interest in this column. Your com- 
ments and suggestions are often taken 
into consideration when topics for future 
columns are selected. If you would like 
to suggest a topic for the future install- 
ment or comment upon a past one, I 

would appreciate hearing from you. Ad- 
dress your card or letter to Experiment- 
er's Corner in care of POPULAR ELEC- 
TRONICS. Unfortunately the volume of 
correspondence received far exceeds 
the time available for composing replies. 
I will, however, attempt to provide a brief 
response to readers who include a 

stamped, self-addressed envelope. 
Some readers have requested sche- 

matic diagrams for various circuits they 
wish to build. If the requested circuit ap- 
pears to have the potential of wide read- 
er appeal, I will consider developing it for 
inclusion in a future installment of Ex- 
perimenter's Corner. Otherwise, time 
does not permit custom circuit design for 
individual readers. 

Thanks also to the dozen or so read- 
ers who caught the major error in Figure 
4 of the July 1978 Experimenter's Cor- 
ner. As shown, the spdt input switches 
will cause a dead short across the 9 -volt 
battery when they are placed in the 0 po- 
sition. The error can be remedied by 
connecting the center pole of each 
switch to the four input resistors. Also, 
the straight line plotted on the graph in 
Figure 5 should be a stepped function. 

On a related subject, I want to reply to 
a letter from Allan P. Saadus that ap- 
peared in the August 1978 issue of POP- 
ULAR ELECTRONICS. His letter described 
a way to simplify the pseudo -random 
number generator described in the Jan- 
uary 1978 installment of this column. 

While Allan's circuit will work, it is no 
longer a pseudo -random number gener- 
ator. Instead, it is merely a sequential 
number generator or, in other words, a 
RAM used as a counter. The same func- 
tion can be achieved with a clock and 
counter without the RAM. 

Allan suggests that eliminating one of 
the clock plus counter circuits will re- 
duce the parts count. As the text ex- 
plained, however, the additional clock 
plus counter provides the very rapid se- 
quence of numbers from which one is 
randomly selected each time the RAM is 
advanced to a new address. 
DECEMBER 1978 
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PLAY CHESS 
WITH YOUR 
COMPUTER! 
Now you can play chess against 
your home computer! Mlcrochess, 
a machine language program by 
Peter Jennings, is available for the 
Radio Shack TRS-80 (4K or more, 
Level I or II), Commodore PET 
(8K), and Apple II (16K). Just load 
it from the supplied cassette and 
you're ready to play. It will check 
your moves for legality and display 
the current position on a graphic 
chessboard. You can play White or 
Black, set up and play from special 
board positions, or even watch the 
computer play against itself! You 
can adjust the program's skill level 
for anything from speed chess to 
a long but challenging game. 

To see Mlcrochess in action, ask 
for a demonstration at your local 
computer store (for the TRS-80, at 
your Radio Shack store). If you're 
a bridge player, ask to see Bridge 
Challenger, which you can use to 
practice your game even when you 
can't get four people together to 
play! Or you can order Microchess 
($19.95) or Bridge Challenger 
($14.95) direct from our address 
below, by check, money order, 
or VISA/Master Charge. Personal 
Software" offers many other 
exciting software packages for 
your computer. For a free catalog, 
just send a letter giving your TRS- 
80, PET, or Apple serial number, 
memory size, and your primary 
computer application interest. 

Personal 
Software ÑM. 

Box 136-E, Cambridge, MA 02138 
VISA/MC orders call 617-783-06941 
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ENHANCED GRAPHICS 
NOT TOO long ago, when video 

plug-in boards for computers came 
along, someone discovered that novel 
and interesting graphics could be creat- 
ed using non -alphanumeric control sym- 
bols that are present in some character 
generators. A classic example is the 
VDM-1 playing Target or TREK80. 

There have been many other video 
displays since then, each using its own 
special control characters for graphics. 
Finally, along came a computer (Pet) 
that had a set of dedicated graphic sym- 
bols available at the user's fingertips. 

So far, however, these forms of 
graphics have been limited to the sym- 
bols that the chip or computer manufac- 
turer decided to include. 

Recently, Exidy Inc. (969 Maude Ave., 
Sunnyvale, CA 94086) introduced its 
Sorcerer computer ($895), which fea- 
tures up to 128 user -defined graphic 
symbols as well as 128 upper- and low- 
er-case ASCII characters, and 64 Pet - 
like graphic symbols. This 64 -character 
by 30 -line display system also uses the 
ubiquitous S-100 bus, and has a unique 
set of one -stroke BASIC commands 
where certain keys produce BASIC in- 
structions (FOR, NEXT, REM, STOP, 
etc.) for one keystroke. 

The feature of the computer that in- 
trigued us was the user -defined graphic 
symbols. Such an approach allows us to 
use certain symbols currently not avail- 
able: a tilde, an umlaut, special math 
and APL symbols, italics and even 
script! It can also be used to create cer- 
tain foreign -language symbols for Arab- 
ic, Hebrew, Greek, or other languages 
not written in "English" symbols. We can 
even create strange logos, swirls, whirls 
or stripes for special displays. In fact, we 
can create any symbol we desire. 

Exidy provides two approaches to the 
creation of special symbols. In one 
mode, each special character is stored 
in eight successive memory locations 
between FE00 and FFFF (where the 
number key symbols are stored). 

To create a symbol, an 8 x 8 graph 'is 

used in conjunction with a pencil to dark - 

By Leslie Solomon 

en the blocks not required for that sym- 
bol. Each row of 8 blocks is coded as a 
hex digit with a dark space being a "0" 
and a white space a "1 ". Each row is 
then ENTERED via the monitor at the 
desired key address. Now, when you hit 
that key, the symbol appears. 

The second approach uses an ingeni- 
ous BASIC program that, when RUN, 
displays an 8 x 8 array of boxes on the 
screen with the cursor in the top left- 
hand box. After selecting the number 
key in which you wish the character to 
appear, the cursor -positioning keys are 
used, with a graphics key depressed, to 
insert a white box at the desired location 
to form the wanted character. The space 
bar is used to erase any unwanted 
square. After RETURN is hit, the pro- 
gram then POKES around in the memo- 
ry to insert the 1's'and 0's needed to 
form the special symbol. 

With a little practice, one can create 
italics, script, or any symbol desired. 

Double Disk. If you use one of the 
small (51/4") diskettes, then you should 
know that there is a relatively easy way 
to double the storage area of the dis- 
kette. Square -1 (614 18th Ave., Menlo 
Park, CA 94025; Tel: 415-325-4209) is 
making available its Flippy Disk kit for 
$9.95. It contains a hand punch, a metal 
template, a pencil and a set of instruc- 
tions on how to use the other side of 
your present diskettes. This kit will work 
with any diskette whose "other side" is 

coated and burnished (shining surface). 
We had occasion to try this kit with some 
of our diskettes and found the procedure 
easy to follow, and very satisfying as we 
wound up with double our disk space. 
We did have one disk that did not have 
the required second surface. 

S-50 Parallel Interface. Available 
from F&D Associates (1210 Todd Rd., 
New Plymouth, OH 45654), the VPI-1 
Versatile Parallel Interface is a 4 -port 
I/O board for the S-50 bus. This board 
can support two MC6820 PIA, two 
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MC6522, or one of each to give a total of 
40 I/O lines, 36 of which can be input or 
output, and four that are input only. 
These lines are arranged in four groups 
with 8 I/O lines, one I/O handshake, 
and one input handshake. The lines go 
to selected drivers and buffers that can 
drive up to 300 mA at up to 80 volts. Dis- 
crete transistors, SCR's, or triac's may 
be used. Space is provided for clamping 
and transient -suppression diodes. With 
the 6522 you also get two programma- 
ble timers that can be used for a variety 
of functions. The VPI-1 can replace two 
SWTP MP -L boards in most applica- 
tions. The bare boards are $32.50 each 
plus $2.50 shipping/handling charge. 
Documentation only is $5 pp. Ohio resi- 
dents please add 4% sales tax. 

EPROM Erasing. A couple of new ul- 
traviolet lamp EPROM erasers are avail- 
able from Spectronics Corp. (956 Brush 
Hollow Rd., P.O. Box 483, Westbury, 
NY 11590; Tel: 516-333-4840). The 
Model PE -14 ($59.50) will support up to 
six EPROM chips at a time and will 
erase them in as little as 14 minutes. 
The UV lamp fits into a special shielded 
reflector and is kept at a constant dis- 
tance from the EPROM's. A safety inter- 
lock prevents the unit from operating 
when the tray is not fully inserted. A con- 
ductive foam pad holds the chips in 
place. The PE -24, at $104.50 is similar 
to the PE -14 but holds up to nine 
EPROM's and can erase them in less 
than 12 minutes. A 60 -minute timer is 

also included for automatic shutoff. 

Music Boards. One of the original 
computer music system manufacturers, 
Newtech Computer Systems, Inc. (230 
Clinton St., Brooklyn, NY 11201; Tel: 
212-625-6220) recently announced its 
Plus Americana music software that 
works with either its S-100 bus Model -6, 
or its SWTP-compatible Model -68 plug- 
in boards. These boards are available 
for $59.95 (assembled and tested) at 
your local computer store. Supplied on 
an MD -1 NS diskette for the North Star 
system or an MD -1 SW disk for the 
SWTP system ($19.95 each), the pro- 
grams feature a dozen pre-recorded 
melodies, including five having two 
voices. The diskettes also feature Juke- 
box, a BASIC program that allows 
choice of any of the musical selections. 
Although the two music boards come 
with their own small speakers, we rec- 
ommend that the audio output be fed to 
a conventional audio system to take 
advantage of the improved sound. O 

"iHOBBYISTS! ENGINEERS!'TECHNICIA'NS! STUDENTSr 
' I Yt! Write and run machine language programs at home, display video 

graphics on your TV set and design microprocessor circuits-the 
very first night-even if you've never used a computer before! 

ELF II by 

METRONICS 

As featured 

in POPULAR 

ELECTRONICS 

Shorn vat 
optional Q bury Boards, 

GIANT BOARD" I IIIsp Board. 

ELF II featuring RCA COSMAC 
microprocesminsori- / COMPUTER $9995 

-fie: 
Stop reading about tompriters and get your hands on one! With 
ELF II and our new Short Course by Tom Pittman. you can 
master computers in no time at all! ELF II demonstrates all 91 

commands an RCA 1802 can execute and the Short Course 
quickly teaches you how to use each of the 1802's capabilities. 

ELF It's video output lets you display an alphanumeric 
readout or graphics on any TV screen or video monitor plus 
enjoy the latest video games, including an exciting new 
target/missile gun game that was specifically developed for 
ELF II. 

But that's not all. Once you've mastered computer funda- 
mentals, ELF II can give you POWER with add-ons that are 
among the most advanced found anywhere. No wonder IEEE 
chapters plus hundreds of universities and major corporations 
have chosen the ELF 11 to introduce their students and per- 
sonnel to microprocessor computing! 

Learn The Skill That May Soon Be Far 
More Important Than Your College Degree! 

The ability to use a computer may soon he more important to 
your earning power than a college degree. Without a knowl- 
edge of computers, you are always at the mercy of others when 
it comes to solving highly complex business, engineering, in- 
dustrial and scientific problems. People who understand com- 
puters can command MONEY and to get in on the action, you 
must learn computers. Otherwise you'll he left behind. 

ELF II is The F -A -S -T Way To Learn 
Computer Fundamentals! 

Regardless of how minimal your computer background is now, 
you can learn to program a computer in almost no time at all. 
That's because Netronics has developed a special Short 
Course on Microprocessor And Computer Programming in 
non -technical language that leads you through every one of the 
RCA COSMAC 1802's capabilities so you'll understand 
everything ELF I I can do... and how to get ELF II to do it! 

All 91 commands that an 1802 can execute are explained to 
you, step-by-step. The text, written for Netronics by Tom 
Pittman, is a tremendous adv'Snce over every other program- 
ming hook in print. 

Keyed specifically to the ELF II. it's loaded with "hands 
on" illustrations. When you're finished. ELF II and the 1802 
will no longer hold any mysteries to you. 

In fact, not only will you be able to use a personal computer 
creatively, you'll also be able to read magazines such as 
BYTE... INTERFACE AGE... POPULAR ELEC- 
TRONICS and PERSONAL COMPUTING and under- 
stand the articles. 

If you work with large computers, EI.F 11 and our short 
Course will help you to understand what makes them tick. 

A Dynamite Package For Just S09.951 
With ELF II. you learn to use machine language-the funda- 
mental language of all computers. Higher level languages such 

as FORTRAN and BASIC must be translated into machine 
language before a computer can understand them. With ELF 
II you build a solid foundation in computers so you'll really 
know what you're doing, no matter how complicated things 
get. 

Video output also makes ELF II unique among computers 
selling for such a low price. Attached to your TV set. ELF II 
becomes a fabulous home entertainment center. It's capable of 
providing endless hours of fun for both adults and children of 
all ages! ELF II can create graphics, alphanumeric displays 
and fantastic video games. 

No additional hardware is required to connect ELF II to 
your TV's video input. If you prefer to connect ELF I1 to your 
antenna terminals instead. simply use a low cost RF modulator 
(to order one, see coupon below). 

ELF II's 5 -card expansion bus (connectors not included) 
allows you to expand ELF II as your needs for power grows. If 
you're an engineer or hobbiest. you can also use ELF II as a 
counter. alarm, lock, thermostat, timer or telephone dialer, or 
for countless other applications. 

ELF II Explodes Into A Giant! 
Thanks to ongoing work by RCA and Netronics. ELF II 
add-ons are among the most advanced anywhere. Plug in the 
GIANT BOARD'S and you can record and play back programs, 
edit and debug programs, communicate with remote devices 
and make things happen in the outside world. Add Kluge Board 
to get EI.F I I to solve special problems such as operating a 
more complex alarm system or controlling a printing press. 
Add 4k RAM hoard and you can write longer programs, store 
more information and solve more sophisticated problems. 

Expanded, ELF II is perfect for engineering, business, 
industrial, scientific and personal finance applications. No 
other small computer anywhere near ELF It's low price is 
backed by such an extensive research and development pro- 
gram. 

The ELF -BUG" Monitor is an extremely recent break- 
through that lets you debug programs with lightening speed 
because the key to debugging is to know what's inside the 
registers of the microprocessor and, instead of single stepping 
through your program, the ELF -BUG" Monitor. utilizing 
break points, lets you display the entire contents of the regis- 
ters on your TV screen at any point in your program.You find 
out immediately what's going on and can make any necessary 
changes. Programming is further simplified by displaying 24 
bytes of RAM with full address, blinking cursor and auto 
scrolling,. A must for serious programmers! 

Netronics will soon he introducing the ELF II Color 
Graphics & Music System-more breakthroughs that ELF II 
owners will be the first to enjoy! 

Now BASIC Makes Programming ELF II Even Easier! 
Like all computers, ELF II understands only "machine 
language"-the language computers use to talk to each other. 
But, to make life easier for you, we've developed an ELF II 
Tiny BASIC. It talks to ELF II in machine language for you so 
that you can program ELF II with simple words that can be 
typed out on a keyboard such as PRINT. RUN and LOAD. 

"Ask Now What Your Computer Can Do... 
But What Can It Do For YOU!" 

Don't be trapped into buying a dinosaur simply because you 
can afford it and it's big. ELF II is more useful and more fun 
than "big name" computers that cost a lot more money. 

With ELF I1, you learn to write and run your own programs. 
You're never reduced to being a mere keypunch operator, 
working blindly with someone else's predeveloped software. 

No matter what your specialty is. owning a computer which 
you real) know how to use is sure to make you a leader. ELF 
II is the fastesty way there is to get into computers. Order from 
the coupon below! 

NOW AVAILABLE FOR ELF II- SmND TODAY! - 
II D Deluxe metal cabinet for ASCII 

D Tom Pittman's Short Course On Mi- 
croprocessor & Computer Programm- 
ing teaches you just about everything 
there is to know about ELF I I or any 
RCA 1802 computer. Written in non- 
technical language, it's a learning 
breakthrough for engineers and laymen 
alike. $5.00 postpaid! 
O Deluxe metal cabinet with plexiglas 
dust cover for ELF 11, $29.95 plus 
$2.50 p&h. 
O ELF II connects to the video input 
of your TV set. If you prefer to use 
your antenna terminals, order RF 
Modulator, $8.95 postpaid. 
D GIANT BOARD" kit with cassette 
I/O, RS 232-C/TTY I/O, 8 -bit P I/O, 
decoders for 14 separate I/O instruc- 
tions and a system monitor/editor, 
$39.95 plus $2 p&h. 

Kluge (Prototype) Board accepts up 
to 36 IC's. $17.00 plus SI p&h. 

4k Static RAM kit. Addressable to 
any 4k page to 64k. $89.95 plus $3 p&h. 
D Gold plated 86 -pin connectors (one 
required for each plug-in board). $5.70 
postpaid. 
D Professional ASCII Keyboard kit 
with 128 ASCII upper/lower case set, 
96 printable characters, onboard regu- 
lator, parity. logic selection and choice 
of 4 handshaking signals to mate with 
almost any computer. $64.95 plus $2 L&n. 

Keyboard, $19.95 plus $2.50 p&h. 
ELF II Tiny BASIC on cassette 

tape. Commands include SAVE. 
LOAD. ,'<.+,( ). 26 variables .A -Z-. 
LET, IF/THEN, INPUT. PRINT, 
GO TO, GO SUB, RETURN. END. 
REM. CLEAR. LIST, RUN, PLOT, 
PEEK, POKE. Comes fully docu- 
mented and includes alphanumeric 
generator required to display al- 
phanumeric characters directly on your 
TV screen without additional hard- 
ware. Also plays tick-tack-toe plus a 
drawing game that uses ELF II's hex 
heyhoard as a joystick. 4k memory re- 
quired. 514.95 postpaid. 
D Tom Pittman's Short Course on Tiny 
BASIC for ELF II, S5 postpaid. 
D Expansion Power Supply Frequired 
when adding 4k RAM). $34.95 plus $2 
p&h. 

ELF -BUG" Deluxe System Monitor 
or cassette tape. Allows displaying the 
contents of all registers on your TV at 
any point in your program..xlso dis- 
plays 24 bytes of memory with full ad- 
dresses, blinking cursor and auto scroll- 
ing. A must for the serious'program- 
mer! 514.95 postpaid. 
Coming Soon: A -D, D -A Converter, 
Light Pen, Controller Board, Color 
Graphics & Music System...and 
more! 

Call or write for wired prices! 

Netronics R&D Ltd., Dept. P E-1 2 
333 Litchfield Road, Phone 
New Milford, CT 06776 (203) 354-9375 

Yes! I want to run programs at home and 
have enclosed: $99.95 plus $3 postage 
8 handling for RCA COSMAC ELF II kit, 
O $4.95 for power supply (required), 

$5 for RCA 1802 User's Manual, O $5 
for Short Course on Microprocessor 8 
Computer Programming. 

I want mine wired and tested with 
power supply, RCA 1802 User's Manual 
and Short Course Included for just $149.95 
plus S3 p&h! 
D I am also enclosing payment (including 
postage 8 handling) for the items checked 
at the left. 
Total Enclosed (Conn. res. add tax) 
$ D Check here if 
you are enclosing Money Order or Cashier's 
Check to expedite shipment. 
USE YOUR VISA Master Charge 
(',nterbank 

Account # 

Signature Exp Date 
PHONE ORDERS ACCEPTED (203) 354-9375 
Print 
Name 

Address 

City 

State Zip 

_ DEALER INQUIRIES INVITED 
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Exidy Sorcerer 

$1195 

$895 

CREATIVE COMPUTING magazine is Num- 
ber 1 in hardware, software and system 
evaluations. In-depth, thorough evaluations 
give you the facts before you buy. Creative 
Computing was the first to review these now 
popular systems: Radio Shack TRS-80, 
Exidy Sorcerer, VideoBrain, Heath H-8, 
Bally Basic, OSI Challenger, and many 
others. More important, we also review 
peripherals and software from independents 
as well as manufacturers. 

lidi ' ':.i Yt: 
... + .r 

Heathkit H-8 

0011"' 

$375 

Which of 
these 

computers 
is for you? 

w 
11:1.4a« al:a " Itt»tí,"i*- !!; 

..:.- -.___.---_ 

Radio Shack TRS-80 $599 

SOL -20 $1600 

Bally Arcade $399 

Ohio Scientific C2 -4P $598 

And what are you going 
to do with it? 

CREATIVE COMPUTING has long been Number 1 in 
applications and software for micros, minis, and time- 
sharing systems for homes, schools and small businesses. 
Loads of applications every issue: text editing, graphics, 
communications, artificial intelligence, simulations, data 
base and file systems, music synthesis, analog control. 
Complete programs with sample runs. Programming 
techniques: sort algorithms, file structures, shuffling, etc. 
Coverage of electronic and video games and other 
related consumer electronics products, too. 

Just getting started? Then turn to our technology 
tutorials, learning activities, short programs, and 
problem solving pages. No-nonsense book reviews, too. 
Even some fiction and foolishness. 

Subscriptions: 1 year $15, 3 years $40. Foreign, 
add $9/year surface postage, $26/year air. Order and 

payment to: Creative Computing, Attn: Pamela, P.O. 
Box 789-M, Morristown, NJ 07960. Visa and Master 
Charge acceptable by mail or phone; call 800-631-8112 
9 am to 5 pm EST (in NJ call 201-540-0445). 

CREATIVE COMPUTING also publishes books, games, 
art prints, and T-shirts for the computer enthusiast. The 
most popular book of computer games in the world, 
Basic Computer Games is a Creative Computing book - 
only $8.50 postpaid. 

And now, Creative Computing also produces and mar- 
kets software for personal computers on tape cassette 
and floppy disk. 

If your dealer does not carry the full line of Creative 
Computing products, write "catalog" on your order and 
we'd be happy to send you one free. 

creative coi1pItiRf 
92 
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Soft ware 
Sources 

8080 Timesharing System. TEM- 
POS (Timed Environment Multi -Partitioned 
Operating System) is a newly upgraded time- 
sharing system for 8080 -based computers. 
The system permits the simultaneous execu- 
tion of several different jobs or processes at 
once, including simultaneous batch and in- 
teractive use, and foreground/background 
processing. The package includes: OPUS/ 
TWO, a high-level language with features of 
BASIC, FORTRAN and ALGOL; TEXTED, a 

character -oriented text editor for use with 
OPUS/TWO, assembly language, or ASCII 
text; and utilities for assembly, file handling, 
file listing and a linking loader. Basic hard- 
ware requirements are an 8080 processor, 
48k of RAM addressed from location 0, vec- 
tored interrupts, a real-time clock, and at 
least one "system consols" I/O terminal. 
Driver software is supplied for MITS and 
iCOM floppy -disc drives, for MITS and IMSAI 
I/O boards, and for MITS and IMSAI vectored 
interrupt/real-time clocks. Support documen- 
tation provides for insertion of drivers or other 
hardware. TEMPOS is available on either 
MITS (hard -sectored) or iCOM (IBM 3740 - 
type) diskette, for $787. A User's Manual is 
$20. Administrative Systems Inc., 222 Mil- 
waukee, Suite 102, Denver, CO 80206. 

6502 DOS Software. KVOS is a minia- 
ture operating system for use with 6502 sys- 
tems using the TIM monitor ROM, with the 
S.D. Sales "Versafloppy" or the CGRS Flop- 
py I/O; it can be used with CGRS 
S-100/6502 systems or with other 6502 sys- 
tems via the CGRS S-100 adapter card. Two 
versions are available: KVOS1T, which adds 
file -name disk commands to the TIM monitor, 
is available as one 2708 ROM and a diskette, 
at $40. KVOS2T, with the addition of a disas- 
sembler and dynamic program tracing, is 

supplied on two 2708s plus diskette, at $65. 
CGRS Microtech, Box 368, Southampton, PA 
18966. 

Z80 APL Interpreter APL is now avail- 
able for Z80 based systems using Digital 
Group or CP/M operating systems. The APL/ 
Z80 interpreter includes nearly all primitive 
APL functions and operators. Primitives not 
present can be implemented as defined APL 
functions, according to the system's develop- 
er. Purchasers must sign and return an end 
user software license and nondisclosure 
agreement permitting use on one computer 
system only. $300. Vanguard Systems Corp., 
6812 San Pedro, San Antonio, TX 78216 

DECEMBER 1978 

Incredible! but True 
Precut wire is Cheaper than cutting your own! 

Fast Reliable Economical 

No more culling & stripping by nand 
Good. Clean. uniform strp 
Cheaper than using bulk wire 

WIRE KITS 
-1 $6.95 

250 3" iD0 47," 
250 3':' 100 5" 
100 4" 100 6" 

Choose One Color 
or Assortment 

S 34.95 
HOBBY WRAP 
Model 8W 630 

02 519.95 with TRnLLEE WIRE KITa1 
250 2'r" 250 5" (56.95 Value) 
500 3" 100 519" 
500 3a- 250 6 ifs /%/ten getting it e 500 4- 100 619" 

like 
for $2800- 

250 410' 100 7- 

1-250 It. Roll Batteries & Charger 511 00 

TIT LIT la [R]LIT 
135 E Chestnut 51 u5 Monrovia, CA 91016 (2131 357 5005 

loll 

We also have. 
PRECUT WIRE BY SIZE 
WIRE WRAP SOCKETS 
WIRE WRAP TOOLS 
INTERCONNECT CABLES 
PROTOTYPING BOARDS 
SOLDERLESS BREADBOARDS 
AND MORE' 

Catalog available on request. 

Ordering Information: 
Orders under $25 and COD's add 52 
All others. shipped Ppd in U.S via UPS 
For Blue Label (Air) or 1st Class. add $1 

We accept Visa & Maslercharge 

Dealer Inquiries Invited 
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THE orKROCOmPUTER MART; 
COMPU I tR RETAIL STORES 

CALIFORNIA 
Rainbow Computing 
"Complete Apple II Line" 
Granada Hills, CA 91344 
(213) 360-2171 
COLORADO 
Amptec, Inc. 
Send For Catalogue -10% Off 
5975 North Broadway 
Denver, CO 80216 
(303) 571-0833 
Byte Shop 
Complete Apple II Line 
3664 South Acomo Street 
Englewooc, CO 80110 
(303) 761-6232 
ILLINOIS 
American Microprocessors 
Equipment and Supply Corp. 
At The Chicagoland Airport 
20 North Milwaukee Avenue 
Half Day, IL 60069 
(312) 634-0076 
American Microprocessors 
Equipment And Supply Corp. 
6934 North University 
Peoria, IL 61614 
(309) 692-5852 
Lillipute Computer Mart, Inc. 
Complete Microcomputers and Peripherals 
4446 Oakton Street 
Skokie, IL 60076 
(312) 674-1383 
MARYLAND 
Computers Unlimited, Inc. 
Tomorrow's Technology Today 
907 York Road 
Towson, MD 21204 
(301) 321-1553 
MICHIGAN 
The Computer Mart 
We Will Not Be Undersold 
1800 West 14 Mile Road 
Royal Oak, MI 48073 
(313) 576-0900 
United Microsystems Corp. 
The Professional Computer Store 
2601 South State Street 
Ann Arbor, MI 48104 
(313) 668-6806 
NEW JERSEY 
Computer Mart Of New Jersey 
The Microcomputer PeopleTm 
501 Route 27 
Iselin, NJ 08830 
(201) 283-0600 
NEW YORK 
Byte Shop Of Long Island 
The Affordable Computer Store 

2721 Hempstead Turnpike 
2 Blocks East Of Wantagh Parkway 
Levittown, NY 11756 
(516) 731-8116 
Byte Shop Of New York 
The Affordable Computer Store 
130 East 40th Street 
New York, NY 10016 
(212) 889-4204 
Computer Mart Of New York 
First In The East 
118 Madison Avenue 
(30th Street Entrance) 
New York, NY 10016 
(212) 686-7923 

OHIO 
Digital Design 
Cincinnati's First Computer Store 
7694 Camargo Road, Madeira 
Cincinnati, OH 45243 
(513) 561-6733 
Ohio Microcomputer Specialists, Inc. 
IMSAI Personal and Business Systems 
1265 Grandview Avenue 
Columbus, OH 43212 
(614) 488-1849 

OKLAHOMA 
Microlithics, Inc. 
Medical Systems -Differential Diagnosis 
2918 North MacArthur Boulevard 
Oklahcma City, OK 73127 
(405)'347-5646 

PENN SYLVANIA 
Personal Computer Corp. 
First In Pennsylvania 
Frazer Mall 
Lancaster Avenue and Route 352 
Frazer, PA 19355 
(215) 647-8463 

SOUTH CAROLINA 
Byte Shop #32 
The Affordable Computer Store 
1920 Blossom Street 
Columbia, SC 29205 
(803) 771.7824 

VIRGINIA 
The Computer Hardware Store 
Alpha -Micro, Apple II, S-100 
818 Franklin Street 
Alexandria, VA 22314 
(703) 584-8085 

CANADA 
TJB Microsystems, Ltd. 
Your Commodore Pet Headquarters 
10991 -124th Street 
Edmonton, Alberta', Canada 
T5M OH9 
(403) 455-5298 

Dealers: For information about how to have your store listed in THE MICROCOMPUTER MART, 
please contact: POPULAR ELECTRONICS, One Park Ave., New York, N.Y. 10016 (212) 725-3568. 
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Popular Electron ics 

eprint 
series 

Many important articles covering a variety of interests in 
the broad field of electronics are published in POPULAR 
ELECTRONICS. Reprints of selected articles and test 
reports are now available in the event that you missed 
some you would like to have for reference or study 
purposes -or for projects you wish to build. Reprints 
are only $1 each; 75¢ for those marked with asterisk; 
$1.50 for those noted. Minimum order is $3. 

Denotes new reprints available for the first time, 

SPECIAL ARTICLES 

AUDIO 
40854 How The New FTC Hi -Fi Rules Affect You 
40855 How To Evaluate Tape Recording Specs 
40856 A New Standard For FM Tuner Measurements 
40964 Build The HI-Fi/TV Audio Minder 

1,41097 Upgrading Your Old Stereo FM Tuner System & s . 

Expanders ó 

41098 Build An Audio Compander 
41099 How FM Tuners Work, Part I 

41100' How FM Tuners Work, Part II 

COMPUTER 
40860 How To Select A Microcomputer 
40861 Ins & Outs Of Computers For Beginners 
40966 Introducing Speechlab-The First Hobbyist 

Vocal Interface For A Computer -51.50 
COSMAC "ELF" SERIES 
40857 Low Cost Experimenter's Microcomputer 
40858 Experimenter's Microcomputer/With Hardware 

Improvements & More Programming Details 
40859 Microcomputer/ How To Expand Memory, Plus 

More Programs 
40870 Build The Pixie Graphic Display 

1,41101 Expanding Elf II 

COMMUNICATIONS 
40862 CB Specifications Made Easy 
40863' How To Choose CB Base Station Antennas 
40965 Build Morse -A -Letter -$1.50 

1,41102 Choosing A Mobile CB Antenna 
OTHER 
40867 How To Design Your Own Power Supplies 
40868 The Care & Feeding Of NiCd Batteries 
40869 Build A Gas & Fume Detector 
40963' Six CMOS Circuits For Experimenters 
40967 Programming Calculators For Fun 

and Games -s1.50 
40968' Zap New Life Into Dead NiCd Batteries 

41103 How To Design TLL Digital Systems 
41104 Build An Autoranging Digital Capacitance Meter ° 

LEARNING ELECTRONIC THEORY WITH 
CALCULATORS SERIES 
40864 Basic Equations and OHM's Law 
40865 Reactance, Time Constants And AC 

Calculations c -i 
40866 RC Coupling, Basic Amplifier Calculations, and . 

RLC Relationship 

'REPRINTS ARE $1 EACH; 75y FOR THOSE MARKED 
,_# WITH ASTERISK; $1.50 FOR THOSE NOTED. _ 

MINIMUM ORDER $3.00. 

POPULAR ELECTRONICS REPRINTS, Dept. C1281' 
P. O. Box 278, Pratt Station 
Brooklyn, New York 11205 

Please send the reprints listed below: 

Reprint # Quan. Reprint # Quan. 

r 

NUMBER OF REPRINTS ORDERED: 
@75e @$1.00 _ @51 50. 

TOTAL ENCLOSED S 

(MINIMUM ORDER $3.001 

Print Name 

Address 

City 

State 7ip 

1 Residents of CA, CO, DC, FL, IL, MI, MO, NY STATE, 
and VT add applicable sales tax. Outside U.S.A. add 
$2.00 per Order. 

Shortwave Broadcasts in English to North America 
November 1978 to March 1979 by Glenn Hauser 

TIME' 
E$T 

4:00-4:15 a.m. 

4:00-4:15 a.m. 

4:00-5:00 a.m. 

4:00-6:00 a.m. 

5:00-5:05 a.m. 

'5:00-5:30 a.m. 

5:00-5:30 a,m. 

5:00-6:00 a.m. 

5:00 -sunrise 

5:30-6:30 a.m. 

5:55-6:55 a.m. 

6:00-6:15 a.m. 

6:00-6:56 a,m. 

6:00-7:35 a.m. 

6:00-7:50 a.m. 

6:00-8:00 a.m. 

6:00-8:30 a.m. 

6:00-9:00 a.m. 

6:00-9:00 a.m. 

6:30-9:00 a.m. 

7:00-7:15 a.m. 

7:00-7:30 a.m. 

7:00-7:30 a.m. 

7:00-7:45 a.m. 

7:00-7:45 a.m. 

7:00-7:55 a.m. 

7:00-9:00 a.m. 

7:00-11:30 a.m. 

7:15-7:30 a.m. 

7:20-7:50 a.m. 

7:30-7:55 a.m. 

7:30-8:00 a.m. 

7:30-8:00 a.m. 

7:30-8:20 a.m. 

(Sat) 

7:30-9:20 a.m. 

(Sun) 

8:00-8:15 a.m. 

8:00-8:30 a.m. 

8:00-10:50 a.m. 

8:00-11:00 a.m. 

8:15.8:45 a.m. 

8:30-9:30 a.m. 

8:30-10:00 a.m. 

8:30-11:00 a.m. 

TIME 

UTC/GMT . STATION 

10900-0915 ',Bu 
0900.0915 R.Japan4 

0800-1000 , R. Australia 
0900-1100 1 R. Oman 

1000-1005 UN Radio 

1000-1030 i R. Japan 

' 1000-1030 V. of Vietnam 

1000-1100 KGEI,San Francisco 

1000- . R. Australia 
1030-1130 Sri Lanka Br. Corp. 

1055-1155 I R. Thailand 
1100-1115 I R.Japan 

1100-1156 1 R. RSA 

1100-1235 TWR-Bonaire 

1100-1250 R. Pyongyang ' 

1100-1300 R. Australia 
1100-1330 BBC 

1100-1400 4VEH, Haití 
1100-1400 ' VOA 

1330-1400 CBC Northern Service 

1200-1215 ' R. Japan 

1200-1230 ' Israel Radio 

1200-1230 R. Tashkent 

1200-1245 V. of Germany 
1200-1245 R. Berlin International 

- 1200-1255 ' R. Peking 

1200-1400 AFRTS-Washington 
1200-1630 HCJB,Ecuador 
1215-1230 V. of Greece 

1220,1250 R. Ulan Bator, Mongolia 

` 1230-1255 Austrian R. 

1230-1300 R. Bangladesh 

1230-1300 ,R.Sweden 
1230-1320 I TWR-Bonaire 

1230-1420 

I 

1300-1315 R.Japan 

1300-1330' t R. Finland 

1300-1550 R. RSA 

1300-1600 HCJB, Ecuador - 

13151'1345 Swiss R. International 

1330-1430 R. Finland 

1330-1500 All India R. 

, 1330-1600 BBC 

9:00-9:30 a.m. , 1400-1430 

9:00-9:30 a.m. 1400-1430 

9:00-9:30 a.m. 1400-1430 

9:00-9:30 a.m. 1400-1430 
9:00-9:30 a.m. . 1400-1430 

9:00-9:30 a.m. ' 1400-1430 

9:00-9:45 a.m. 1400-1445 

9:00-10:00 a.m. 1400-1500 

9:00-10:00 a.m. 1400-1500 
9:00 a.m.-7:00 p.m. I 1400-2400 

9:30-10:00 a.m. 1430-1500 

9:30 a.m.-5:00 p.m. I 1430-2200 

10:00-10:15 a.m. 

10:00-11:00 a.m. 

10:00-11:00 a.m. 

10:15-10:30 a.m. 

10:30-11:00 a.m. 

10:30-11:30 a.m. 

. 10:45-11:00 a.m. 

11:00-11:15 a.m. 

11:00-11:15 a.m. 

11:00-11:30 a.m. 

; 1500-1515 

1500-1600 
I 1500-1600 

1515-1530 

1530-1600 

1530-1630 

1545-1600 

1600-1615 

1600-1615 

1600-1630 

R.Japan 

R. Sweden 

IR. Norway 

V. Rev. Party, N. Korea 

R. Afghanistan 
R. Tashkent 

R. Berlin International 
V. of Indonesia 

R. Varitas (Phillippines) 
CBC Northern Service 

R. Finland 

UN Radio 

R. Japan 

V. of Rev. Ethiopia 

,BBC 
V. of Greece 

Swiss R. International 
V. of Vietnam 
R. Canada Internátional 
R. Japan 

R. Pakistan 

' R. Korea 

0UAL.2 FREQUENCIES, kHz' 

A 
iiI 

11955, 9640, 9510, 7150, 6195 
B I 9505 

C 9670,9540 
D 11890 

.A 9565, 5955 (The -Sat) 

B 9505 
C 12035, 10040 

A 5980 (f requent changes) 

B 5995 

C 17850, 15120, 11835 (not all Eng.) 

C 11905,9655 
B 9505 

C 21535, 25790 , 

A 11815 (Sat, Sun_1220) 

C 11535,9977 
A 9580 

A -B 11775,6195,5990 
B 11835,9770 
A 9730, 9565 (to 1430), 5955, 

6185 (to 1430) 

B < 9625, 6065 (not all Eng.) 

B 9505 

C 1 25605,21495,-17685,15530,15405, 
!!!! 11655 

C 9600, 9540, 6025, 5975 
B 21600, 17765, 15410 

C 21540, 15320, 15125 
C 11685 

A 15430, 15330, 9700, 6095 

A , 15115,11745 
B 17830, 15345, 11730 
D 12070, 6383 (not Sun) 

C 17725 (frequent changes) ` 
O 21683, 15520 (both vary) 
C 21700 . 

A 15255 

B 9505 

C 15210 

B 25790, 21535, 15220, 11900 

B 17890 

C 21630, 21545-SSB, 21520, 15350, 
17790 

C 15105 (Sun. only) 
C 15335,11810 

B -C 21710, 17705, 15400 (from 1430), 

15070 

B , 9505 

B 

B 

21505 

17840, 15175 (Sun only) 
D. 4557,4120 
D 4775 

C 9600, 9540, 6025, 5975 

B 21540, 15125 

C 11789 

C 11810 

B -C 11720, 9625 (not all Eng.) 

B 15210 

21670, 15410 (also French; when 

in session) 

C 9505 

O 9615 (frequent changes) 

B 17840, 11775 (Set, Sun) 
B 17830,15345,11730 
B 21570' 
C 12035,10040 
A 17820, 15325 (Mon -Fri only) 
C 9505 
C 17830, 15520, 11672 

C 9740,9640, 7150 
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Satellit 3000 
11:00-11:30 a.m. 

11:00-12:00 a.m. 

11:00 a.m: 12:09 p.m 

-11:30 a.m. 

11:45-12:00 a.m. 

12:00-12:15 p.m. 

12:00-1:00 p.m. 

12:00-2:00 p.m. 

12:05.12:55 p.m. 

12:45.3:00 p.m. 

1:00-1:15 p.m. 
1:00-1:30 p.m. 

1:00-1:30 p.m. 

1:00-1:30 p.m. 
1:00-2:00 p.m. 

1:00-2:30 p.m. 

1:00-3:00 p.m. 

1:00-4:00 p.m. 

1:15-1:45 p.m. 

1:15-2:00 p.m. 

1:30-1:35 p.m. 
1:45-2:45 p.m. 
1:45-3:00 p.m. 

2:00-2:10 p.m. 

2:002:15 p.m. 

2:00-2:30 p.m. 

2:00-2:30 p.m. 
2:00-3:00 p.m. 

2:00-3:30 p.m. 

2:00-5:00 p.m. 

2:30-3:00 p.m. 

3:00-3:15 p.m. 
3:00-3:30 p.m. 

3:00-3:30 p.m. 

3:00-3:30 p.m. 

3:00-6:00 p.m. 
3:00-4:15 p.m. 

3:10-4:50 p.m. 
3:30-4:20 p.m. 
3:30-4:30 p.m. 

3:50A:40 p.m. 

4:00.4:15 p.m. 

4:00-4:50 p.m. 
4:15-5:00 p.m. 

4:30-5:00 p.m. 

4:305:00 p.m. 
4:305:00 p.m. 

4:305:30 p.m. 

4:306:00 p.m. 
4:405:40 p.m. 

5:00-5:15 p.m. 
5:005:15 p.m. 

5:00-5:30 p.m. 
5:00-5:30 p.m. 

5:00-5:30 p.m. 

5:00-5:45 p.m. 

5:00-7:00 p.m. 
5:30-6:00 p.m. 
5:45-6:00 p.m. 

5:45-6:00 p.m. 

6:00-6:30 p.m.. 

6:00-6:30 p.m. 
6:00-6:30 p.m. 
6:00-6:30 p.m. 

6:00-6:50 p.m. 
6:00-7:00 p.m. 

6:00-7:50 p.m. 
6:00-8:00 p.m. 

6:00.8:00 p.m. 
6:30-7:00 p.m. 

6:30-7:00 p.m. 
6:30-7:30 p.m. 

11600-1630 r 
R. Norway 

1600-1700 VOA 
.i 1600-1709 , BBC 

'-1630 R. Singapore 

,1645.1700 R. Canada International 
.11700-1715 R.Japan . 

1700-1800 HCJB, Ecuador 
1700-1900 i VOA 

.f1705-1755 
r R. France International 

11745-2000 i BBC 

1800-1815 R.Japan 

'1800-1830 R. Canada International 
18001830 R. Norway 

1800.1830 - R. Korea . 

1800-1900 : R. Algiers 

1800-1930 V. of Nigeria. 
1800-2000 ' AFRTS-Washington 
1800-2100 R. Kuwait 
1815-1845 Swiss R. International 
1815-1900 V. of Revolution, Guinea 

1830-1835 UN Radio 

1845-1945 I Sri Lanka Br. Corp. 
1845-2000 , R. Ivory Coast 

1900-1910 i R. Tahiti 
1900-1915 ; R.Japan 

1900-1930 4 R. Canada International 

1900-1930 

1900-2000 

1900-2030 

1900-2200. 

1930-2000 

2000.2015 

2000-2030 

R. Afghanistan 
B.S.K. Saudi Arabia 
HCJB, Ecuador' 
VOA ' 

V. of Iran 

R. Japan 

R. Korea 

2000-2030 R. Canada International 
2000-2030 Israel R. 

2000.2300 AFRTS-Washington 
`'2000-2115 ' BBC 

2010-2150 
2030-2120 

2030-2130 

2050-2140 

2100-2115 
2100-2150 

- 2115-2200 

2130-2200 

R. Habana Cuba 

R. Nederland 

V. of Vietnam 

R. Habana Cuba 

R.Japan 
R. RSA 

BBC 

R. Cenada. International 
2130-2200 KGEI San Francisco 

2130-2200 R. Sofia 

2130.2230 R. Baghdad 

2130-2300 IV. of Turkey 
2140.2240 V. of Free China 

2200-2215 1R. Yugoslavia 

2200-2215 R.Japan 
2200.2230 R. Nacional, Venezuela 

2200-2230 R. Norway 

2200.2230 , V. of,Chile 
2200.2245 BBC - 

2200.2400 
2230.2300 
2245-2300 

VOA 
Israel R. 

BBC 

2245-2300 UN -Radio 

2300-2330 BBC 

2300.2330 
2300-2330 

2300-2330 
2300.2350 
2300.2400 

2300-2450 
2300-0100 

R. Japan 

R. Sweden 

R. Vilnius 
Rdif. Argentina 
AF RTS -Washington 

R. Pyongyang 

R. Moscow 

' 2300-0100 CBC Southern Service 

2330-2400 V. of Chile 

2330-2400 , R. Finland 

2330-2430 iBBC 

B 

C 

B 

B 

C 

C 

C 

C 

A 

C 

C 

C 

A 

C 

C 

C 

C 

A 

B, 

C- 

C 

B 

'A 

C 

B 

C 

A- 

C 

A 

A 
A 

B ` 17715, 15175 (Sim only). 
A- i 26040, 21485, 17870, 17710 

B ' 17840, 11775 (Sat, Sun -1745) 
C 11940 (fade-in time varíes) 

A 17820, 15325 

C - 9505 _ 

8 21480,17745,15295 
A 26040,21590,21485, 

E- 17870,17785,17710 
- 15425, 15360, 15300, 15210 

15400, 12095.(11820 from 8200) 
9505 

_ 17760, 15260 

11895 (Sun only) 
9720 

= 9510 - - 
15120, 11770 

17765,15430,15330,11805,11790' 

!! 

12085 = 

1- 15305 

15310 (varies) (Sun only) 
21670, 19505-SSB, 15410 (Mon -Fri¡ 
17850, 15120, 15115, 11370 
11920 = 

= 15170, 11825 (exc Sun) 

15105 -- . 

É 17820, 15325, 11905 
F. 17760, 15260 - = 

7 11770 or 11820 (frequentchanges) 

11855 

21480, 17770, 15295 = 

= 21590, 21485, 17870, 17785, 17710 

C. 

C -17750,9770 . 

B _15105 - 

B -17780,15155,11900 
A 15260, 6175 

A l!%17820,15325,15150,11945 
C {-15280 

B I 11850,11750 
C '9745 
C '19665,951-5,7270, 7170 
C 717890, 15345 

C 9620 ` 

B =17755 

B 15400 (irregular) - 

C -9645, 9590 (Sun only) - 

B 15140 

A 15260, 11910, 9590, 6195, 6175, 
5975 

A 26095, 21610, 21460, 17895, 17820 
A 11655, 9815, 9435, 7412.5 
A 15260, 11910, 9590', 9410,-7325, 

_6195,6175,5975 
A 15240, 11955 (Mon -Fri) - 

A 15260, 11910, 9590, 9580, 9410, 
7325, 6195, 6175, 5975 5 

B 17755 E 

C 11705,9695 
B 7400, 7360, 7215' 
C J1710 (Mon -Fri) 

- 9022 

15105 - 

11860 

_17820,15325,11945,11905 
11655, 9815 
17765, 15430, 15330, 11790 
17840, 15260, 6175 = . 

17855 

'21640, 
15012, 12035, 10040 

A 17765,15430,15330,6030 
C 11535,9977 
B 17720,15425,15140,12050,7440, 

7205, 7195, 7130, 7115, 7105, 
3125, 5940 - 

A 5960 (Mon: Fri.), 
B 15175, 15140 

C 11800, 9565 

A 15260, 11910, 9590, 9580, 7325, 
6175, 6120, 5975 

- 

- 

,..r 

WW .` 
1.le 0 a ¡ " 'e 

(Gaunow) 

18 X -SW; FM; MW; LW; SSB and 
CW plus 6 FM pre -select buttons. 
24 hour LCD clock. Digital read- 
out on all wave bands. High 
sensitivity; excellent selectivity; 
plus many other outstanding 
features. 

5995°° 
Plus shipping 
(List '1235") 

Also in stock: 
Sony: CRF-330K, CRF-320, ICF-5900W 
ICF-6700W Panasonic RF-2200, 
RF-2800, RF-4800 Grundig 2100 

Barlow Wadley XCR-30 World 
Radio TV Handbook World DX Guide 

For FREE catalog send self-addressed, 
stamped business -size envelope. 
Outside USA send 3 I.R.C's. 

(o` RADIOS INTERNATIONAL 

P. 0. Box 6053 PE -12 
Richardson, TX 75080 

ABOUT YOUR 
SUBSCRIPTION 

Your subscription to POPULAR 
E_ECTRONics is maintained on one of 
the world's most modern, efficient 
computer systems, and if you're like 
99% of our subscribers, you'll never 
have any reason to complain about 
your subscription service. 

We have found that when com- 
plaints do arise, the majority of them 
occur because people have written 
their names or addresses differently 
at different times. For example, if 
your subscription were listed under 
"William Jones, Cedar Lane, Mid- 
dletown, Arizona," and you were to 
renew it as "Bill Jones, Cedar Lane, 
Middletown, Arizona," our computer 
would think that two separate sub- 
scriptions were involved, and it 
would start sending you two copies 
of POPULAR ELECTRONICS each month. 
Other examples of combinations of 
names that would confuse the com- 
puter would include: John Henry 
Smith and Henry Smith; and Mrs. 
Joseph Jones and Mary Jones. Minor 
differences in addresses can also 
lead to difficulties. For example, to 
the computer, 100 Second St. is not 
the same as 100 2nd St. 

So, please, when you write us 
about your subscription, be sure to 
enclose the mailing label from the 
cover of the magazine -or else copy 
your name and address exactly as 
they appear on the mailing label. 
This will greatly reduce any chance 
of error, and we will be able to ser- 
vice your request much more 
quickly. 
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Popular Electronics 

eprint 
series 

Many important articles covering a variety of interests in 

the broad field of electronics are published In POPULAR 
ELECTRONICS. Reprints of selected articles and test 
reports are now available in the event that you missed 
some you would like to have for reference or study 
purposes -or for projects you wish to build. Reprints 
are only $1 each; 750 for those marked with asterisk: 
Minimum order is $3. 

r- Denotes new reprints ayallable for the first time! 

, TEST REPORTS 
AUDIO 
40871 ADC Accutrac 4000 Record Player 
40874' MXR Stereo Graphic Equalizer 
40875' Nakamlchi Model 500 Stereo Cassette Deck 
40878' Pickering Model XV -15/625E Stereo Phono Cartridge 
40879 Pioneer Model CT -F8282 Stereo Cassette Deck 
40886' Stanton Model 681EEE Stereo Phono Cartridge 
40887 Teac Model PC -10 Portable Stereo Cassette Deck 
40889' Thorens Model TD -126C Record Player ,ti . 

40969' Akai Model GX-2700-SS Four -Channel Tape Recorder 
40970 Speakerlab Model S7 Speaker System Kit 

40972' Dual Model 1245 Automatic Turntable 
40973' Burwen Model DNF 1201A Noise Reducer System 

1,41105 Yamaha Model CR 2020 A MlStereo FM Receiver 
41106' Optonica Model RT-3535 Stereo Cassette Deck 
1,41107' dbx Model 128 Dynamic Range Enhancer 
41108' Garrard Model GT25 Automatic Record Player 
41109' Sansei Model AU -717 Integrated Amplifier 
1,41110 Sherwood Micro/CPU 100 FM Tuner 
41111' Sony Model PS -X5 Turntable 
1,41112' JVC Model P-3030 Stereo Preamplifier 
41113' Dahlquist Model DO -1W Low -Bass Module 

COMMUNICATIONS 
40890' Cobra Model 29XLR 40 -Ch. AM CB Mobile 

Transceiver 
40891' Drake Model SSR-1 AM/SSB Communications 

Receiver 
40892' Kenwood Model TS -820 Amateur Radio Transceiver 
40893' Kns Model XL -50 40 -Ch. AM CB Mobile Transceiver 

40894' President Model "Washington 40 -Ch. 
AM/SSB CB Base Station 

40895 Yaesu Model FRG -7 AMISSB Communications 
Receiver 

40971' General Electric Model 3-5825 AM/SSB CB 
Transceiver 

40974' Realistic Model TRC449 Mobile AMISSB CB 
Transceiver 

1,41114 Ten-Tec Century/21 Ham Transceiver 

TEST INSTRUMENTS 
40928' B&K-Prectston Model 280 Digital Multimeter 
40929' 86K -Precision Model 14718 Dual -Trace Scope 
40930' Ballantine Model 1010A Dual -Trace Scope 
4093t' Fluke Model 8020A Digital Multimeter 
40932' Hewlett-Packard Model 280 Digital Multimeter 
40933' Sencore Model DVM-32 Digital Multimeter 
40934' Sencore Model TF-70 Portable Transistor Tester 
40935' Triplet Model 60 Analog Multimeter 

1.41115 B&K Precision Model 1820 Universal Frequency 
Counter 

'REPRINTS ARE $1 EACH; 750 FOR THOSE 
MARKED WITH ASTERISK; MINIMUM ORDER $3.00. 

POPULAR ELECTRONICS REPRINTS, Dept. c1280 
P. O. Box 278, Pratt Station 
Brooklyn, New York 11205 ' 

Please send the reprints listed below: 

Reprint 4 Cuan. Reprint 4 Quan. 

NUMBER OF REPRINTS ORDERED: 

@ 750 @ $1.00 

TOTAL ENCLOSED $ 

(MINIMUM ORDER $3.001 

Print Name 

Address 

City 

State lip 
Residents of CA. CO. DC, FL, IL, MI, MO, NY STATE, 

and VT add applicable sales tax. Outside U.S.A. add 
$2.00 per order. 

`6:45-7:45 p.m. 2345-2445 R. Japan 

7:00-7:15 p.m. 0000-0015 1 R. Japan 

7:00-7:25 p.m: 0000-0025 ' R. Tirana 

7:00-7:30 p.m. 0000-0030 r R. Norway 

B 17825, 15,270 

B 17755 

B 9750, 7065 ' 

C 9590, 6015 (Mon only) 

7:00-7:55 p.m. 0000-0055 R. Peking B 17680, 15520, 15060 - 

7:00-8:00 p.m. 0000-0100 , R. Sofia B 9705 

7:00-8:00 p.m. 0000-0100 AFRTS-Washington A 17765, 15330, 11790, 6030 

7:00-9:00 p.m. 0000-0200 VOA A 15205, 11740, 9650, 6130 

7:00-9:00 p.m. 0000-0200 Spanish Foreign R. B 11880, 9630 

7:00-9:00 p.m. 0000-0200 R. Luxembourg C 6090 

7:00 p.m. -1:06 a.m. r 0000-0606 CBC Northern Service B 9625, 6195 (not all Eng.) 

7:15-7:30 p.m. 0015-0030 V. of Greece 11955, 11730, 9760 - 
' 

7:15-8:00 p.m. - 0015-0100 BRT, Belgium C 6080 

7:30-7:50 p.m. ' 0030-0050 SOD RE, Uruguay C 11885, 9515 (time varíes) 

7:30.8:00 p.m. - 0030-0100 R. Sweden C 11905 

7:30-8:00 p.m. . 0030-0100 R. Prague C 
I 

9630, 6055 

7:30-8:00 p.m. 0030-0100 R. Kiev B I 17670,15180,12000,7150, 
6020, 5980 

7:30-10:30 p.m. ¡ 0030-0330 i'J3BC A I 15260, 11750, 9580, 9410, 7325, 

6175, 6120, 5975 

7:30-12:00 p.m. 0030-0500 ; HCJB, Ecuador 11915,9560 

7:35-8:35 p.m. 0035-0135 TWR-Bonaire B 11925 

8:00-8:15 p.m. 0100-0115 R.Japan B 17755 

8:00.8:15 p.m. - 0100-0115 Vatican R. B ' ' 11845, 9605, 6015 

8:00-8:20 p.m. 0100-0120 RAI, Italy B 11810,9575 

8:00-8:30 p.m. ' 0100-0130 , R. Canada International A < 11940, 9535 

8:00-8:30 p.m. 0100-0130 V. of Chile "B 11890,11765 

8:00-8:45 p.m. 0100-0145 R. Berlin International C 9730 

8:00-8:55 p.m. 0100-0155 R. Prague 11990, 9630, 9540, 7345, 5930 

8:00-8:55 p.m. 0100-0155 R. Peking B 15060,11945,9940 

8:00-9:00 p.m. 0100-0200 V. of Free China C 17890, 15425, 15345 

8:00-9:00 p.m. 0100-0200 AFRTS-Washington A 
I 

17765, 15330, 11790, 6155, 6030 

8:00-10:00 p.m. 0100-0300 ' R. Moscow B 15425, 15100, 12050, 9700, 9635, 

7440,7205,7195,7115,7105, 

; 
6125, 5940 

8:00.10:30 p.m. l 0100-0330 R. Habana Cuba A 11930 

8:00.10:30 p.m. 0100-0330 ; R. Australia B ' 17795, 21740' 

8:00-12:00 p.m. 0100-0500 i WYFR, Family Radio A 5985 

8:30-8:50 p.m. 0130-0150 1 V. of Germany A t 
11865,9605,9565,9545,6100,-, 
6085, 6075, 6040 

8:30-8:55 p.m. 0130-0155 i Austrian Radio. C 9770, 6155 

8:30$:55 p.m. 0130-0155 1 R. Tirana B ; 7120, 6200 , 

8:30-9:25 p.m. 0130-0225 ! R. Bucharest . 11940, 11840, 11705, 9690, 9570, 

6155, 5990 

8:30-9:30 p.m. 0130-0230 ' R. Japan 21640, 17825, 17725, 15195 - 

8:45-9:15 p.m. 0145-0215 Swiss R. International 8 11780-SSB, 11715, 9725, 9660, 

6135 

9:00-9:15 p.m. 0200-0215 R.Japan' B 17755 

9:00-9:30 p.m. 0200-0230 R. Canada International A 11845,9535 

9:00-9:30 p.m. 0200-0230 R. Norway B ' 9645, 9590, 6005 (Mon only) - 

9:00-9:30 p.m. 0200-0230 R. Budapest 8 15225, 11910, 9833, 9585, 6000, 

I 6080 (not Mon) 

9:00-9:30 p.m. 0200-0230 I R. Warsaw C ' 15120,11815,9525,7270,7145, 
6135, 6095 

9:00-9:50 p.m. 0200-0250 I R. RSA B 11900,9610,9585,5980 

9:00-9:55 P.m. 0200-0255 R. Peking B ' 15060, 12055, 9940 - 

9:00-10:30 p.m. '0200-0330 R. Cairo B- 9475,6230 

9:00-10:30 p.m. 0200-0330 AFRTS-Washington A 15330, 11805, 11790, 6155, 6030 

9:15-9:30 p.m. 0215-0230 V. of Greece B 11730,9760,9610 

9:30-9:45 p.m. 0230-0245 R. Pakistan C I 21590,17830 - 

9:30.9:55 p.m. 0230-0255 R..Tirana B i 7120,6200 

9:30-10:00 p.m.' - 0230-0300 R. Lebanon C 1 11925 (frequent changes) - 

9:30-10:00 p.m. . ',0230-0300 , R. Sweden C 11705,9695 

9:30-10:00 p.m. 't 0230-0300 I V. of Chile 8 11890, 11765 ' 

9:30-10:15 p.m. ` 
1 0230-0315 ; R. Berlin Internationa) C . 9730 

9:30-10:25 p.m. 0230-0325 R. Nederland 9590,6165 - 

10:00.10:15 p.m. { 0300.0315 R.Japan B 1 17755 

10:00-1015 p.m. r 0300-0315 j Austrian Radio C 9770, 6155 (Sun only) . 

10:00-10:30 p.m. 0300-0330 R. Canada International A i 11845,9755,9535,5960 

10:00.10:30 p.m. 0300-0330 ; R. Portugal B ' 11935, 6025 (Mon -0320) 

10:00-10:30 p.m. 03(10-03301 R. Budapest B ' 15225, 11910, 9833, 9585, 

6080, 6000 ' - 

10:00-10:30 p.m. - 0300-0330 1. R. Warsaw C 15120, 11815, 9525, 7270, 7145, 

6135, 6095 

10:00.10:30 p.m. 0300-0330 j R. Kie4' B 11860, 9780, 9580, 7400, 

7245, 6020, 5980 

10:00-10:55 p.m: , 0300-0355 , R. Prague 8 11990,9630,9540,7345,5930 

10:00.10:55 p.m. 0300-0355 ( R. Peking B I 15060, 12055, 11650, 9460 

10:00-11:00 p.m. -; 0300-0400,lí RAE, Argentina 

f 

C 9690 (Tue-Sat) 

10:00-11:00 p.m. 0300-0400 R. Baghdad C I 11935 
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12:00-1:00 a.m. 

12:00-1:00 a.m. 

12:00-2:00 a.m. 

12:15-1:15 a.m. 

12:30-12:50 a.m. 

10:00-11:00 p.m. 
10:00-11:00 p.m. 

0300-0400 UBC, Uganda 

0300-0400 R. Moscow 

10:00-11:26 p.m. 0300-0426 
10:25.10:30 p.m. 0325-0330 

; 10:30-10:55 p.m. 
10:30-10:55 p.m. 
10:30-11:00 p.m. 

10:30-11:15 p.m. 

10:30-11:45 p.m. 

i 0330-0355 

0330-0355 
0330-0400 
0330-0415 

0330-0445 

10:30-11:50 p.m. 0330-0450 
10:30-12:00 p.m. 0330-0500 
10:30 p.m. -1:00 a.m. 0330-0600 
10:30 p.m. -2;30 a.m. 0330-0730 

11:00-11:15 p.m. . 0400-0415 
11:00-11:15 p.m. 0400-0415 

11:00-11:30 p.m. ' 0400-0430 

R. RSA 

V. of Armenia 

R. Tirana , 

Austrian Radio 

R. Australia 

R. Berlin International 
BBC 

R. Habana Cuba 

AF FITS -Washington 

R. Habana Cuba 

R. Moscow 

R. Japan 

R. Budapest 

R. Bucharest 

11:00-11:30 p.m. 0400-0430 1V. of Chile 

11:00.11:30 p.m. 0400-0430 i R. Canada International 
11:00-11:30 p.m. ; 0400-0430 R. Norway 
11:00-11:55 p.m. - 

, 0400-0455 R. Peking 

11:00-12:00 p.m: 0400-0500 R. Australia 

11:30.11:55 p.m. ' 0430-0455 Austrian R.' 
11:30-12:00 p.m. ; 0430-0500 ' Swiss R. International 
11:30-12:00 p.m. 0430-0500 R. Sofia 

11:45 p.m.12:45 a.m. 0445-0545 BBC 

12:00-12:15 a.m. s 0500-0515 Israel R: 
12:00-12:15 a.m. 0500.0515 R. Japan 

1210.12:30 a.m. 0500-0530 R. Portugal 

0500-0600 AFRTS, Washington 

0500-0600 R. Australia 

0500-0700 HCJB, Ecuador 

0515.0615 !Spanish Foreign R. 

0530-0550 1 V. of Germany 

12:30.1:00 a.m. 

12:30-1:25 a.m. 

12:45-1:00 a.m. 

0530.0600 V. of Chile 

0530-0625 R. Nederland ' - 

0545-0600 I UN Radio 

12:45-2:30 a.m. 0545-0730 BBC 

12:55-3:35 a.m. 0555-0835 ' V. of Nigeria . 

1:00-1:15 a.m. 0600-0615 R. Japan 

1:00-1:30 a.m. ' 0600-0630 1 R. Norway 
'110-2:00 a.m. 0600-0700 RAE, Argentina.. 
1:00-2:00 á.m. _ 0600-0700 ! AFRTS-Washington 

1:00-2:00 a.m. 0600-0700 ' R. RSA 

1:00-4:15 a.m. 0600-0915 R. Australia 
1':15-1:30 a.m, 0615-0630 R. Canada International 

1:25.3:55 a.m. 0625-0855 V. of Malaysia 

1:30-2:00 a.m. 0630-0700 R. Korea 

1:30-3:00 a.m. 0630-0800 R. Habana Cuba 

1:45-2:00 a.m. 0645.0700 IR. Canada Internatiónal 

2:00.2:15 a.m. 0700-0715 R. Japan 

2:00.4:00 a.m. 0700-0900 R. Australia 

2:00-7:00 a.m. 0700-1200 IAFRTS-Washington 

2:07.2:15 a.m. 0707-0715 UN Radio 

2:30-2:45 a.m. 0730-0745 UN Radio 

2:30-3:25 a.m. 0730-0825 R. Nederland 

2:30-0:00 a.m. 0730.0900 BBC 

3:00-3:15 a.m. 0800-0815 R. Japan 

3:30.4:25'a.m. 0830-0925 R. Nederland' 

15325 

7440, 7205, 7195, 7115, 

7105,6125,5940 
11900, 9585, 7270, 5980, 4990, 
15180, 12000, 9735 (Sun., 
Wed, Thu, Sat) 

7300, 6200 

9770, 6155 
17795 

11970, 11890, 11840 

9410, 6175, 6120 (to 0430); 

5975 

11930,11725 
1)805, 11790, 9700, 6155, 6030 

{ 11760 

9735,9665,9635,9610, 
9580, 7260, 6150, 5905 

15105 

. 15225, 11910, 9833, 9585, 6000 

6080 (Wed & Sat) 

11940, 11840, 11705, 9690, 9570, 

6155,5990 
1111765 

9535, 5960 

9550, 6015 (Mon only) 
15060, 12055, 11650, 9460 

. 17795, 15320 - 

16015 

9725, 6045 

-9530 
9510, 6175, 5975 (11860 from 0500) 

11655,9833 
15105 _ 

11935, 6025 (Mon -0520) 

11805, 9700, 9685, 6155, 6030 

21680, 17890, 17870, 17725, 15240 

6095, 9560, 11915 

11880, 9630 

-11905,11785,9545,6185, 
610.0, 5960 

11765 

9715,6165 
9620, 6055 (Tue-Sat) 

11955, 11860, 9640, 9510, 7150 

15120, 11770, 7255 
15105 

9645 (Mon only) 
:11755, 9690, 6120 (TueSat only) 
11905,9700,9685,6155, 
6095, 6030 

17780,15220 ' 

15320 

11825, 11735, 9730, 9655, 

6140 (Mon -Fri) 
15295, 12350, 9750 
9640 

9525 
11825, 11735, 9730, 9655, 

6140 (Mon -Fri) 

15105 

11740,9570 
9700,9685,6155,6095,6030__ 
6135, 6055 (Tue-Sat) 

6135, 6055 (Tue-Sat) 

9770,9715 
1-11955,9640,9510,7150 
9505 
9715 

Explanatory Notes. 

1. Times in first column are EST. For AST, add 1 hour. CST, subtract 1 hour. MST, subtract 2 hours. PST, subtract 3 

hours. Days of week are in GMT. 
2. Quality. A -strong signal and very reliable reception. B -regular reception. C -occasional reception under favorable 
conditions. 0 -rarely audible. These ratings are for locations in the central USA. European and African stations are in 

general, more reliably received in eastern North America. Asian and Pacific stations are more reliably received in 
western North America. North American stations are received well except in areas too close to the transmitter site. 
3. The information in this listing is correct to press time. However, frequencies and schedules are constantly changing. 
Listen to "DX Digest" at 1800, 1900 to Europe, 2000, 0100, 0200, 0300, 0400 on Sunday and 1900 Wednesday to 
Africa on R. Canada International for late changes. 
4. R. -Radio; V. -Voice 

YOU'RE 

READING 

POPULAR 

ELECTRONICS. 
That already says a lot about 

you. That you're fascinated by 
the diversity of electronics. 

Everything from 
microcomputers to audio, 

from construction projects to 
ham radio. Who knows what 
area of electronics will catch 

your interest next? That's why 
you read P.E. To keep in 

touch with all that's new and 
best in the many worlds of 

consumer electronics. 

Popular Electronics 
World's largest -selling 
electronics magazine 
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Operation Assist 
If you need information on outdated or rare 

equipment -a schematic. parts list. etc. -another reader 
might be able to assist Simply send a postcard to Opera- 
tion Assist. POPULAR ELECTRONICS. 1 Park Ave . New York. 
NY 10016 For those who can help readers. please re- 
spond directly to them They'll appreciate it (Only those 
items regarding equipment not available from normal 
sources are published.( 

Concertone 727 tape recorder. Schematic or voltage chart. 
Clarence Lundy, Space 6. 1251 E. Lugonia Ave., Redlands, 
CA 92373. 

Telequipment type D43 oscilloscope. Serial #72182. Aiwa 
TP-1001 tape recorder. Any available information. C. Bloch, 
Springhill Farm, Hillsdale, NV 12529. 

Mercury model 201 tube type tester. Tube chart and sche- 
matic. Ken Layton, 19411/2 E. State, Apt. 80. Olympia, WA 
98506. 

Atwater Kent model E radio. Schematic and owner's manu- 
al. Mike Bodner, 4073 Millstream Dr., Murrysville, PA 15668. 

Pianola SR -850 AM -FM stereo auto radio. Schematic and 
any information. E.E. Leibert, Rt. 4, Box 70, Walla Walla, WA 
99362. 

Crownscriber model COM-10 cassette tape recorder dictat- 
ing machine. Schematic and parts source. Gar Miller, 114 

Bradwell Rd., Barnngton, IL 60010. 

Knight transistor stereo amplifier model KG -870. Schemat- 
ic. George Martin, 45-57 167 St., Flushing, NY 11358. 

National Electronics HRO 500 receiver. Need mainte- 
nance manual and schematics. A Giroux, 555-66-8776, 
HHT, 2d ACR APO, NV 09093. 

$249*gets the entire family into 
creating video games, graphics :-.f 

.and control 
functions. - 
For starters. 

COSMAC VIP, the com- 
pletely assembled, ready -to- - 

operate RCA Video Interface 
Processor, opens up a whole new 
world of computer excitement. New 
challenges in graphics, games and 
control functions. Yet it's just 
$249.00. 

Easy to buy. And easy to program, 
thanks to its unique, easy -to -use 
interpretive language. You -get a 

complete how-to book including 
programs for 20 games: fun, chal- 
lenging, and ready to load and record 
on your cassette. 

Simple but powerful. 
Built around an RCA COSMAC 

microprocessor, the VIP is a com- 
plete computer system that can 
grow with you. It has 2K of RAM, ex- 
pandable on -board to 4K. Plus a 

ROM monitor, audio tone output to a 

built-in speaker, power 
silpply, and 8 -bit input and 

output ports for control of 
relays, sensors, or other 

peripherals. 
Soon RCA will offer options for 

color graphics and 256 tone -sound_ 

generation. An optional auxiliary . 

keyboard will open up an exciting 
world of two -player games. 

Take the first step now. 
Check your local computer store 

or electronics distributor for the VIP. 

Or contact RCA VIP Marketing, New 
Holland Avenue, Lancaster, PA 
17604. Phone (717) 291-5848. 

-Suggested retail price. Does not Include 
video monitor or cassette recorder. ,L 

The fun way 
into computers: RCill 

Tektronix oscilloscope model 545 with type CA plug in. 

Calibration manual. Bill Heronemus, 138 Franklin Ave., 
Lewes, DE 19958. 

Supreme Instruments model 599 tube tester. Schemat- 
ic and manual. William Groskurth, Box 1244, Terminal A, To- 
ronto. Ontario, Canada, M5W t G7. 

Hallicrafters S 40B receiver. Operation manual and sche- 
matic. Stanley V. Ryba, 2954 Trimble Paducah, KY 42001. 

Action Labs CB transceiver type TCV-271.3. Schematic 
or any available information. Danny Degraff, 20 Birch St., 
Everett, MA 02149. 

Knight KG -690 signal tracer. Schematic, operating manual. 
Richard Roggeveen, 5569 Dunsburry Cl., San Jose, CA 
95123. 

Dumont Labs type 322A oscilloscope. Schematic. Dennis 
Smith, 19502 Bowers Dr. Topanga, CA 90290. 

Sylvania type 132 oscilloscope. Operation and service 
manual. Jerry Eckard, 2412 129th Ave., Southeast, Belle- 
vue, WA 98005. 

Source Industries, Inc. electrograph 201 dual channel 
strip chart recorder. Schematic and instruction manual. P. 

Kalcich, Box 244, El Dorado, AK 71730. 

Precision E-200 signal generator. Manual and schematic. 
Bill Hocutt, 926 S. Shades Crest Rd.. Bessemer. AL 35020. 

Kenwood model 1100. Schematic and user's manual. 
Greg Wright 3318 Emerald Isle Dr., Glendale, CA 91206. 

Sanborn Electronic Switch model 179-100. Schemat- 
ics, parts list, service manual. Michael Ames, Dept. D&EA, 
214 Van Rensselaer Hall, Ithaca, NY 14853. 

Knight r -t signal generator. Schematic and construction 
manual with parts list. David Kisner, 601 E. 12th. Hays, KS 

67601. 

Zenith model 4K035 foour-tube radio. Schematic and oper- 
ator's manual. Daniel Bovine, 506 South 8th St., Galesville, 
WI 54630. 

Triumph model 830 Oscilloscope. Schematics or any infor- 
mation. R. Rockwell, 2 Forest Rd.. Burlington, MA 01803. 

Knight kit model KG 988A stereo receiver- Schematic and 

parts list. Ken Bryant, 97 Williamsburg Dr., Monroe, CT 
06468. 

Heathkit oscilloscope model OL-1. Schematic. Robert 
Dole, Route 1, Alemna, KS 67622. 

Non -Linear Systems X-2 digital multimeter. Circuit board 
needed. Joaquin Araujo, Box 384, San Antonio, TX 78292. 

Allied Knight model KG -50. Schematic needed. Joseph 
Szomolyai, 15418 Collins, Romulus, MI 48174. 

Signal Corp. tube tester I -77-B with adapter TTA-2B. Need 
updated tube charts. J. Stiles, 1420 Sunset Dr., Fairborn, OH 
45324. 

Crosly model 1318 (T 316). Schematic needed. Jerry Ung- 
er, RR 1. Box 537, Buchanan, MI 49107. 

National high frequency receiver type NC -200. Owners/ 
operation manual, schematic, parts list and any other infor- 

mation. George Patchan, 3338 Slade Ct., Falls Church, VA 

22042. 

Cubic Corp. model V-45 voltmeter. Operating instructions, 

repair manual and schematic. Henry Heintz, 15939 Nor - 

borne, Redford, MI 48239. 

Allied Radio Knight amateur transmitter model T-60. Oper- 

ation and assembly manual. John Ross, Oakledge Rd., 

Brunswick, ME 04011, 

Tennelec monitor, memoryscan model MS -I. Schematic and 

alignment procedure. Thomas R. Cannon, 7 Wistar St.. Clay- 
mont. DE 19703. 

Heathkit HW-2021 2 -meter transceiver. Schematic diagram 
and parts list. Mark Canavan, 163 Thorns Cr., New Market, 
Ontario, Canada, L3V-IC9. 

Hallicrafters SX 110 receiver. Schematic and manual. Gary 

Lutes. Box 94, Bealtyville, KY 41311. 

Paco model S-55 oscilloscope. Need power transformer 

#P18.183. George Chamberlin, 2139 Penna Ave., East Liv- 

erpool, OH 43920 

Clough-Brengle model 105 oscilloscope. Manual and sche- 

matic. Edna Farkas. 651 Sanford Ave., Akron, OH 44305. 
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Popular Electronics® 

INDEX VOLUMES 13 AND 14 
JANUARY TO DECEMBER 1978 

AUDIO Mo./Pg. 

Amplifier Measurement, A New IHF Standard for 
(Feldman) Sept. 54 

AM Stereo-Soon on the Air? (De Angelo) Dec. 59 
Audio Amplifier Classes (Hirsch) Sept. 26 
Audio "Click" and "Pop" Suppressers, 

Comparing (Hirsch) Nov. 64 
Cartridge Loading and Preamplifier Interaction 

(Hirsch) July 24 
Cassette Recorder Tape Compatibility 

(Hirsch) Aug. 24 
Cassette Tape Formats. The New Micro/Mini 

(Berger) Feb. 58 
DC -Coupled Speakers, Protection for 

(Cogswell) Sept. 75 
Disco Preamp/Mixer, Build a (Roberts) Sept. 61 
Dolby FM Broadcasting (Hirsch) Dec. 24 
Electric Guitar or Bass, Add Fuzz to 

(Barbarello) June 44 
Electronic Music Synthesizers Work, How 

(Simonton) Apr. 56 
Fidelity-or Believability (Hirsch) Mar. 26 
HI -Fi Equipment, What's New In (Berger) May 49 
Hi -Fi Sound in Any Auto, How to Get 

(Sutheim) July 44 
Hi -Fi Television Sound, Now You Can 

Enjoy (Marks) Sept. 72 
How FM Tuners Workl, Part 2 (Hirsch) Jan. 58 
Loudness Control-Boon or Bane? (Hirsch) Jan. 24 
Loudspeaker Efficiency and Amplifier Power 

(Hirsch) May 26 
Metal Cassette Tape Debuts (Burawa) Sept. 73 
Microprocessors in Audio Components 

(Hirsch) Nov. 22 
Multitrack Tape Recording, A Practical Guide to 

(Barbarello) Mar. 66 
Power Race-When Will it End?, The 

(Hirsch) Apr. 22 
Selectable I -F Bandwidth in an FM Tuner, 

How Necessary is (Hirsch) June 30 
Speaker Specification Guide June 63 
Speaker Systems. Focus on (Berger) June 56 
Spectrum Analyzer in Hi -Fi Measurements 

(Hirsch) Jan.49 
Stereo Blend Control, Build a (Miller) Feb. 55 
Stereo FM Tuner Buying Directory (Berger) Jan. 54 
Stereo Roto -Blender, Build a (Johnson) Oct. 66 
Super Audio Filter, Build a (Faulkner) Sept. 74 
Turntable Drive Systems (Hirsch) Feb. 21 
Unity Gain Indicator, Build a (Barbarello) Nov. 106 
What is the Best (Tuner, Amplifier, Etc.)? 

(Hirsch) Oct. 30 

COMMUNICATIONS 
Amateur Code Exams, Secrets of the New 

(Helms) Oct. 56 
Broadcasts (SW) in English to North America 

Sept. -Oct. 1978 (Hauser) Oct. 95 
CB Antenna, Choosing a Mobile (McVeigh) Apr. 69 
CB Today and Where It's Going Apr. 63 
CB Transceivers and Antennas, How to 

Install Mobile (Berger) Apr. 73 
English -Language Shortwave Broadcasts 

for Mar. & Apr. (Wood) Mar. 100 
English -Language Shortwave Broadcasts 

for May through Aug. (Wood) May 91 
Loop Antenna Extends AM Radio Reception, 

Low -Cost (Kohl) July 59 
Oscar: Communications Satellites for Everyone 

(Helms) Feb. 60 
Personal Microwave Communications System- 

The Mini -Wave, Part 1 (Cooper & Richey) Oct. 42 

Personal Microwave Communications System- 
The Mini -Wave, Part 2 (Cooper & Richey) 

Shortwave Broadcasts in English to N. America, 
Nov. 1978 to March 1979 (Hauser) 

Shortwave DX "Catches" from Africa (Helms) 
Transceivers, Buyers Guide to Super Mobile 

(Berger) 

COMPUTERS 
Cassette Control System for Computers, A 

(Mangieri) 
Computer Music Box Peripheral (Smaha) 
Chess Game, Build a Computer -vs -You (Green) 
Computer Remote Control, Part 2, Using Existing 

House Wiring for (Sokol, Muhonen, Miller) 
Computer Remote Control, Part 3, Using Existing 

House Wiring for (Sokol, Muhonen, Miller) 
Computers for Small -Business Applications, 

Personal (Isaacson) 
"Corona" 256 -Color Peripheral (Lowenson, 

Marsh, Spann) 
Data Processing Quiz (Bolin) 
Diskettes, How to Care for (Solomon) 
Elf Computer. A Tic -Tac -Toe Game for Your 

(McCormick) 
Elf Microcomputer, How to Upgrade a Basic 

(McCormick) 
Elf II, Expanding the (Meyer) 
Eprom Programmer, Low -Cost. Part 1 (Vincent) 
Eprom Programmer, Low -Cost, Part 2 (Vincent) 
"Explorer" 8085 -Based Microcomputer, The 

(Meyer) 
Logic Arrays, Experiments with Programmable 

(Lunt) 
Microprocessor Microcourse (Mims) 

Part 1 

Part 2 
Part 3 
Part 4 

Part 5 
16 -Bit Vs. 8 -Bit Microprocessor (Letwin 

& Miller) 

CONSTRUCTION 
Active Power "R" Box, Build an (Beene) 
A/D Converter, Build a Low -Cost (Green) 
Audio Alarm Backs Up Car Warning Lights 

or Meters (Nelson) 
Capacitance Meter, Build an Autoranging 

Digital (Dage) 
Cassette Control System for Computers, A 

(Mangieri) 
"Charge." Build (Reese) 

Out of Tune Correction 
Chess Game, Build A Computer -vs -You (Green) 
Circular Sweep, Experimenting with 

(Kirschman) 
"Compressor Guard," Protect Your Air 
- Conditioner with a (Fermoyle) 
Computer Music Box Peripheral (Smaha) 
Computer Remote Control, Part 2, Using Existing 

House Wiring for (Sokol, Muhonen, Miller) 
Computer Remote Control, Part 3, Using Existing 

House Wiring for (Sokol, Muhonen, Miller) 
Digital Clock, Add a "Tick Took" to Your 

(Kraengel) 
Digital Darkroom Timer, Build a (Robbins) 
Disco Preamp/Mixer, Build a (Roberts) 
Dot/Bar Generator. A Low -Cost (Penny) 

Mo./Pg. 

Nov. 71 

Dec. 94 
July 60 

Apr. 64 

Nov. 94 
Apr. 60 
Dec. 49 

Jan. 60 

Feb. 74 

Aug. 53 

Nov.92 
Nov. 70 

Nov. 104 

Nov. 98 

Feb. 65 
Mar. 62 
Feb. 41 

Mar. 55 

Nov. 87 

June 88 

Mar. 52 
Apr. 50 
May 56 

June 48 
July 67 

Nov. 101 

Oct. 69 
Sept. 45 

Aug. 64 

Feb. 48 

Nov. 94 
Jan. 45 
Mar. 10 
Dec. 49 

Mar. 41 

June 41 

Apr.60 

Jan. 60 

Feb. 74 

Nov. 81 

Aug. 47 
Sept. 61 

Sept. 78 

Mo./Pg. 

Electric Guitar or Bass. Add Fuzz to 
(Barbarello) June 44 

Electronic Voltage Regulator for Your Car, 
Build an (Cheairs) July 55 
Out of Tune Correction Oct. 8 

Elf Computer, A Tic -Tac -Toe Game for Your 
(McCormick) Nov. 98 

Energy Leak Detector Reveals Home Heat 
and Cooling Losses (Tenny) Oct. 59 

Elf II, Expanding the (Meyer) Mar. 62 
Out of Tune Correction June 12 
Out of Tune Correction July 6 

Eprom Programmer, Low -Cost, Part 1 

(Vincent) Feb. 41 

Eprom Programmer, Low -Cost. Part 2 
(Vincent) Mar. 55 

Fail -Safe Timer, Build a (Lefkowitz) May 65 
Out of Tune Correction Oct. 8 

Infrared Intrusion System, An (Olson). Dec. 66 
Keyboard Conversion Circuit, Build a 

(Martin) Oct. 74 
LED Projects, Four Easy -to -Build (Wilkins) Apr. 80 
Loop Antenna Extends AM Radio Reception, 

Low -Cost (Kohl) July 59 
Magnetcmeters for Investigating UFO's 

and Other Magnetic Phenomena (Lawrence) May 41 
Model Railroad with Audio Tape, Control Your 

(Bostwick) Nov. 83 
Oscilloscope, How to Add Triggered Sweep to an 

(Goodpasture) May 47 
Personal Microwave Communications System- 

The Mini -Wave, Part 1 (Cooper & Richey) Oct. 42 
Personal Microwave Communications System- 

The Mini -Wave, Part 2 (Cooper & Richey) 
Phototachometer, Build a Digital (Sikonowiz) 
Portable Alarm for Single Entries, A 

(Hollabaugh) Dec. 69 
Power Supplies, How to Design and Build, Part 1 

(Carr) Apr. 41 

Out of Tune Correction July 6 
Power Supplies, How to Design and Build, Part 2 

(Carr) May 61 
Security Focus: Two Electronic Systems to 

Protect You and Your Property Dec. 66 
Stereo Blend Control, Build a (Miller) Feb. 55 
Stereo Roto -Blender, Build a (Johnson) Oct. 66 
Super Audio Filler, Build a (Faulkner) . Sept. 74 
SWR Tester, Build a Low -Cost (Lewart) June 46 
Ultrasonic Detector, Listen to a New World 

of Sounds with (Dance) July 64 
Unity Gain Indicator, Build a (Barbarello) Nov. 106 

Nov. 71 

Mar. 47 

DEPARTMENTS AND COLUMNS 
Amateur Aadio (Thurber) 

The Ideal Novice Ham Shack Feb. 97 
Getting It Together as a Novice June 106 
The Antenna-Getting Out the Signal Sept. 111 
Keys, Keyers, and Other Accessories Oct. 88 

CB Scene (Garcia) 
Automatic Transmitter Identification Jan. 80 
Handling Radio -Frequency Interference Mar. 94 
Inside a Sideband Club July 86 

Computer Bits (Chamberlin) 
Bus Systems Jan. 77 
Microcomputer Memory Mar. 96 
Microcomputer Input/Output May 86 
Computer Arithmetic July 88 
Computer Arithmetic-Multiply and Divide Sept. 108 
Computer Arithmetic-Floating Point Nov. 122 

Compute- Bits (Solomon) 
Music Generators and Other Items Feb. 92 
High Resolution Graphics Apr. 102 
Computers to Aid the Handicapped ' June 110 
Direct -Wire Remote Control Aug. 83 
Another Graphics System Oct. 91 
Enhanced Graphics Dec. 90 

DX Listening (Hauser) 
Single Sideband Broadcasting Mar. 99 
Non-English Broadcasts to North America Apr. 100 
Current News and Future Plans Aug. 81 
Changes with the Sunspots Sept. 106 
Radio Clarin Nov. 119 

Editorial lSalsberg) 
Electronics and the Handicapped Jan. 4 

The Sound Recording Centennial Feb. 4 

Who Are You? Mar. 4 
Electronics at Winter CES Apr. 4 
Big Brother In Electronics May 4 
The Perfect Speaker Quest June 4 
The Electronic Curse! July 4 
The Light Traveller Aug. 4 
The Software Rights Dilemma Sept. 4 
The Standards Muddle Oct. 4 
POPULAR ELECTRONICS at the 
White House Nov. 4 
FCC Stomps on R -F Modulators Dec. 4 

Experimenter's Comer (Mims) 
Read/Write Memories (RAMs), Part 2 Jan. 67 
The Schmitt Trigger Feb. 82 
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Mo./Pg. 
Three -State Logic Mar. 84 
Getting Acquainted with CMOS Apr. 84 
The Monostable Multivibrator May 76 
The Voltage Multiplier June 98 
Digital to Analog Converters, Part 1 July 82 
Digital to Analog Converters, Part 2 Aug. 76 
Analog to Digital Converters, Part 1 Sept. 92 
Analog to Digital Converters, Part 2 Oct. 82 
The 74150 Multiplexer Nov. 112 
The 74154 Demultiplexer Dec. 84 

Solid State (Garner) 
"For I Dipt into the Future" June 64 
The Microwave Challenge Feb. 78 
Digital Meter Circuits Mar.76 
The Light Connection May 66 
Motor Control Circuits June 92 
Crossing the Bridge July 72 
On the Light Path Aug. 66 
Solid (State) Security Sept. 87 
Chirp, Jangle, Woosh, Boom! Oct. 75 
Holiday Projects Dec. 78 

Stereo Scene (Hodges) 
The Direct -to -Disc Revolution (?) Jan. 16 
The Digital Countdown and Other 
Timely Matters Feb. 15 
The Furor Over (Gulp)) Cables Mar. 20 
With the High Rollers in Vegas Apr. 14 
For the Record May 18 
For the Record-II June 26 
Power Supplies and Other Revelations July 20 
RFI and Other Matters Aug. 20 
"Your Show of Shows" Sept. 22 
Under the Big Top Oct. 20 
New Maps of Sound Nov. 20 
So You Want to Build A Speaker Dec. 14 

FEATURES AND TUTORIALS 
Amateur Code Exams, Secrets of the New 

(Helms) Oct. 56 
Amplifier Measurement, A New IHF 

Standard for (Feldman) Sept. 54 
AM Stereo-Soon on the Air? (DeAngelo) Dec. 59 
Audio Amplifier Classes (Hirsch) Sept. 26 
Audio "Click" and "Pop" Suppressers. 

Comparing (Hirsch) Nov. 64 
Broadcasts (SW) in English to North America, 

Sept. -Oct. 1978 (Hauser) Oct. 95 
Cartridge Loading and Preamplifier Interaction 

(Hirsch) July 24 
Cassette Recorder Tape Compatibility 

(Hirsch) Aug. 24 
Cassette Tape Formats, the New Micro/Mini 

(Berger) Feb. 58 
CB Antenna, Choosing a Mobile (McVeigh) Apr. 69 
CB Today and Where It's Going Apr. 63 
CB Transceivers and Antennas, How to 

Install Mobile (Berger) Apr. 73 
CB Transceivers, Buyers Guide to Super Mobile 

(Berger) Apr. 64 
Circuits for Worst -Case Performance, Designing 

(Cheairs) Oct. 62 
Computers for Small -Business Applications, 

Personal (Isaacson) Aug.53 
"Corona" 256 -Color Peripheral (Lowenson, 

Marsh, & Spann) Nov. 92 
Data Processing Quiz (Balin) Nov. 70 
DC -Coupled Speakers, Protection for 

(Cogswell) Sept. 75 
Digital Logic Probes, Clips & Pulsars, 

A Basic Guide to (Hallmark) Nov. 53 
Diskettes, How to -Care for (Solomon) Nov. 104 
Dolby FM Broadcasting (Hirsch) Dec. 24 
Electronic Games, 1978 (Jensen) Jan. 33 
Electronic Music Synthesizers Work, How 

(Simonton) Apr. 56 
Electronics IC) Quiz/Balin Dec. 65 
Elf Microcomputer, How to Upgrade a Basic 

(McCormick) Feb. 65 
English -Language Shortwave Broadcasts 

for Mar. & Apr. (Wood) Mar. 100 
English -Language Shortwave Broadcasts 

for May through Aug. (Wood) May 91 
"Explorer" 8085 -Based Microcomputer, The 

(Meyer) Nov. 87 
Fidelity-or Believability (Hirsch) Mar. 26 
Hi -Fi Equipment, What's New In (Berger) May 49 
HI -Fi Sound in Any Auto, How to Get (Sutheim) July 44 
Hi -Fi Television Sound, Now You Can Enjoy 

(Marks) Sept. 72 
Holiday Season Electronic Gilts PE Editors 

. Wish They'd Receive Dec. 74 
How FM Tuners World Part 2 (Hirsch) Jan. 58 
Interface Panel and End Test -Lead Clutter, USe an 

(Shaw) Sept. 80 
Keypad, The Versatile (Pepper) Aug. 58 

Out of Tune Correction Nov. 6 

Mo. /Pg. 

Logic Arrays. Experimenting with 
Programmable (Lunt) June 88 

Loudness Control-Boon or Bane? 
(Hirsch) Jan. 24 

Loudspeaker Efficiency and Amplifier Power 
(Hirsch) May 26 

Measure the Resistance of Hot Elements, 
How to (Sydnor) Oct. 68 

Metal Cassette Tape Debuts (Burawa) Sept. 73 
Microprocessor Microcourse (Mims) 

Part 1 Map. 52 
Part 2 Apr. 50 
Part 3 May 56 
Part 4 June 48 
Part 5 July 67 

Microprocessors in Audio Components 
(Hirsch) Nov. 22 

Multitrack Tape Recording, A Practical Guide to 
(Barbarello) Mar. 66 

Oscar: Communications Satellites for Everyone 
(Helms) Feb. 60 

PC Boards from a Schematic, How to Design 
(Barbarello) Sept. 50 

Printed PC Patterns with No Camera or 
Chemicals, Now: Transfer (Fisher) Feb. 46 

Power Race-When Will It End?, The 
(Hirsch) Apr. 22 

Power Supplies. How to Design and Build, Part 1 

(Carr) Apr. 41 
Out of Tune Correction July 6 

Power Supplies, How to Design and Build, Part 2 
(Carr) May 61 

Selectable I -F Bandwidth in an FM Tuner, 
How Necessary Is (Hirsch) June 30 

Shortwave Broadcasts in English to N. America. 
Nov. 1978 to March 1979 Dec. 94 

Shortwave DX "Catches" from Africa (Helms) Jul 60 
16 -Bit Vs. 8 -Bit Microprocessor (Letwin 

& Miller) Nov. 101 
Solid State Components Chart Aug. 23 
Speaker Specification Guide June 63 
Speaker Systems, Focus on (Berger) June 56 
Spectrum Analyzer in Hi -Fi Measurements 

(Hirsch) Jan. 49 
Stereo FM Tuner Buying Directory (Berger) Jan. 54 
Turntable Drive Systems (Hirsch) Feb. 21 
Video Cassette Recorders: A Rising Home 

Entertainment Start (Buchsbaum) Aug. 39 
What is the Best (Tuner, Amplifier, Etc.) 

(Hirsch) Oct. 30 

PRODUCT TEST REPORTS 
Acoustic Research Model AR -9 Speaker 

System Oc . 36 
B & K Precision Model 1820 Universal Counter Mar. 87 
Crown DL2 Digilogic Control Center Dec. 42 
Dahlquist Model DO -1W Low -Bass Module Mar. 33 
dbx Model 128 Dynamic Range Enhancer Jan. 31 
Dual Model C 819 Cassette Deck Dec. 38 
Dynaco Stereo 416 Power Amplifier May 36 
E.F. Johnson Viking 4360 Remote -Control 

Mobile AM CB Transceiver Jan. 74 
Electro -Voice Interface: B Series II 

Speaker System Sept. 36 
Fisher Model CR -4025 Cassette Deck June 34 
Garrard Model GT 25 Automatic Record Player Feb.27 
Hailer Model DH -101 Stereo Preamplifier July 25 
Harman-Kardon Model 730 AM Stereo Receiver Apr. 24 
Hazeltine Model 1500 Computer Terminal Apr. 93 
Heathkit Model HW-2036 2 -Meter Transceiver May 79 
Infinity Model Qb Speaker System July 42 
J.I.L. Minicom SX-100 Scanning Monitor 

Receiver Nov.118 
JBL Model L110 Bookshelf Speaker System May 27 
JVC Model JT-V77 AM/FM Stereo Tuner Oct. 32 
JVC Model P-3030 Stereo Preamplifier Mar. 31 
Kenwood KX-1030 Cassette Deck Aug. 30 
Lafayette Model 1R-120Db AM/FM Stereo Receiver 

Dec. 32 
Leader LBO -508 Dual -Trace Oscilloscope Aug. 80 
Luxman Model R-1120 AM/FM Stereo 

Receiver Non. 33 
Motorola CM -550 Mobile AM/SSB CB 

Transceiver Aug. 78 
Nikko Gamma 1 Stereo FM Tuner June 32 
Optonica Model RT-3535 Stereo 

Cassette Deck Jan. 29 
Panasonic RF-2800 5 -Band Portable 

Communication Receiver Sept. 100 
Philips Model AH673 AM/Stereo FM Tuner May 33 
Pioneer GX-5050 Car Stereo FM/AM 

Receiver Aug. 35 
Pioneer Model CT -F900 Stereo Cassette Deck Nov. 24 
Realistic Optimus-10 Speaker System Aug. 33 
Sansui Model AV -717 Integrated Amplifier Feb. 29 
SBE Key/Com 1000 Mobile AM CB 

Mo./Pg. 

Transceiver Mar. 88 
Sencore Model CB 41 Automatic CB 

Performance Tester May 78 
Jan. 75 Sencore Model DVM37 Digital Multimeter . 

Sencore Model TF 46 Transistor/FET Tester Oct. 86 
Sharp Model RT-3388 Cassette Deck Apr. 29 
Sherwood Micro/CPU 100 FM Tuner Feb. 32 
Shure Model V15 Type IV Stereo Phono 

Cartridge June 37 
Shure SME -3009 Series III Tonearm Oct. 39 
Signet Model TK7E Stereo Phono Cartridge Nov. 44 
Sony Model ICB-1020 Portable CB 

Transceiver July 84 
Sony Model PS -X5 Turntable Mar. 30 
Sony Model TA -N88 Basic Power Amplifier Sept. 32 
Superscope Aircommand AM CB 

Transceiver Apr. 91 
Technics Model SL-1500MK2 Direct -Drive 

Turntable System July 30 
Ten-Tec Century/21 Ham CW Transceiver Feb. 85 
Tram Model D62 AM/SSB Mobile CB 

Transceiver June 100 
Wharfedale Model E50 Speaker System Apr. 33 
Yamaha Model CR -2020 AM/Stereo FM 

Receiver Jan. 26 

TEST EQUIPMENT AND 
TV SERVICING 
Capacitance Meter, Build an Autoranging 

Digital (Daga) Feb. 48 
Digital Logic Probes, Clips & Pulsars, 

A Basic Guide to (Hallmark) Nov. 53 
Dot/Bar Generator, A Low Cost (Penny) Sept. 78 
Interface Panel and End Test -Lead Clutter, 

Use an (Shaw) Sept. 80 
Measure the Resistance of Hot Elements, 

How to (Sydnor) Oct. 68 
Oscilloscope, How to Add Triggered Sweep to an 

(Goodpasture) May 47 
Power Supplies, How to Design and Build, 

Part 1 (Carr) Apr. 41 
Out of Tune Correction July 6 

Power Supplies, How to Design and Build, 
Part 2 (Carr) May 61 

SWR Tester, Build a Low -Cost (Lewart) June 46 

ANSWERS 
ELECTRONICS IQ QUIZ 

(On page 65) 

I. Answer: A. The bulbs correspond as fol- 
lows: 1-C, 2-B, 3-E, 4-F, 5-A, 6-D. 
2. Answer: A. The combined resistance of 
resistances in parallel is always less than 
the smallest one in the group. 
3. Answer: C. All of the diodes are re- 
verse -biased except C which is for- 
ward -biased. 
4. Answer: 7 A. The sum of the currents 
entering a junction must equal the sum of 
the currents leaving it. With 25 amperes 
flowing toward the center and 18 A flowing 
away, current G must be 7 A. 

5. Answer: D. All of the resistor combina- 
tions have an equivalent resistance of 12 

ohms except D. 
6. Answer: C. Drawing C is upside down. 
Drawing B is reversed and rightside up, but 
one of the holes has been moved. 
7. Answer: 5864. A kilowatt-hour meter is 

read from left to right. 
8. Answer: 1-B, 2-C, 3-A. 
9. Answer: C. All of the components have 
the names of animals except C. A: croco- 
dile clip; B: pigtails; C: banana plug; D: rab- 
bit ears. 
10. Answer: 24. A = 6, add 3; B = 9, add 4; 
C = 13, add 5; D=18, add 6; E = 24. 
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TTL LOW POWER SCHOTTKY PLASTIC DUAL -IN -UNE I.C. 
Part NO. Price Part No. Price 

741500 
741.501 
741502 
741503 
741504 
74LSO5 
74LS08 
74LSO9 
741510 
741511 
741512 
741S13 
74LS14 
74LS15 
741520 
741521 
741522 
741526 
74LS27 
741528 
74LS30 
741S32 
74LS33 
741537 
74LS38 
74LS40 
74LS42 

.15 
15 
15 

.15 
19 
19 

.19 
19 
15 
19 
19 
35 
59 
19 
15 
19 
.19 

25 
.21 
21 

.15 
25 

.27 
.23 
.23 
19 

.54 

741547 .89 
741548 89 
74LS49 .89 
741551 .19 
74LS54 .19 
741555 .19 
741563 1.50 
74LS73 
741574 
741575 
741576 
741578 
741583 
741585 
74LS86 
74LS90 
741591 
74LS92 
741593 
741595 
741596 
7415107 
7415109 
7415112 
7415113 
74LS114 
74 LS122 

.29 

.35 

.49 

.39 

.39 
79 
99 
35 
.59 
99 
.59 
.49 
70 
99 
39 
32 
.32 
39 

.39 
.50 

Part No. Price Part No. 

7415123 
7415124 
74LS125 
7415126 
7415132 
7415133 
7415136 
74LS138 
74L5139 

.79 

.99 
59 
59 

.79 
29 

.39 

.64 

.64 
7415145 .99 

7415147 1.95 
7415148 .99 
7415151 
7415153 
74LS155 
7415156 
7415157 
7415158 
7415160 
74 LS161 
7415162 
7415163 
7415164 

59 
59 
.99 
80 
59 

.69 

.84 

.84 
84 
.84 
89 

7415165 1.25 
7415166 1.45 
74L5168 1.50 
7415169 1.50 

LINEAR 
LM324N 
LM339N 
LM555N -8 
LM556N -14 
LM723CN 
LM723CH 
LM741CH 
LM741CN-8 
LM1458N-8 

.49 

.49 

.29 

.59 

.34 

.39 

.37 

.24 

.39 
a 

Quad Op Amp 
Quad Comparator 
Timer 
Dual Timer 
Voltage Regulator 
Voltage Regulator 
Op Amp 
Op Amp 
Dual Op Amp 

7415170 
7415173 
7415174 
74LS175 
7415181 
74LS183 
7415190 
7415191 
7415192 
7415193 
7415194 
74LS195 
7415196 
7415197 
7415221 
7415240 
7415241 
7415242 
7415243 
74LS244 
74LS245 
7415247 
7415248 
7415249 
7415251 
74LS253 
74LS257 

GENERAL 
INSTRUMENT 

1 Amp Rectifiers (Epoxy) 
Stock level Part No. Price 

1 7 Million 
9 Million 
5 Million 

5 7 Million 
1 6 Million 

8 Million 
8 Million 

1N4001 50V 029 
1N4002 100V 039 
1N4003 200V 045 
1N4004 400V 049 
154005 600V 055 
IN4006 800V 065 
1N4007 1000V 07 

1.5 AMP Single Phase 
Silicon Bridge Rectifiers 

Stock level Part No. Price 
2908x1 W02M 200V 28 
57000 WOrM 400V 32 

390000 WO6M 6L0V 34 
80000 W08M 800V 39 

7000 W IOM 10000 60 

SWITCHING 
DIODES 

Part NO 

1 N914 
1N4148 

1100V 4NSI 

1100V 4NSI 

Price ` 
.027 
.027 

;Z80 -CPU 
Z80A-CPU 

Zilo Z80 -P10 
9 Z80A-P10 

Z80-CTC 
Z80A-CTC 
Z80 -DMA 

14.95 
24.95 

7.95 
11.95 

7.95 
11.95 
46.00 

Z80 -S10/0 59.00 
Z80A-S10/0 68.00 
(common TX & RX clocks 
with DTRB) 

Z80 -S10/1 59.00 
Z80A-S 10/ 1 68.00 
(separate TX & RX clocks 
without DTRB) 

' f-Aclive 4E1e , 
Sales Corp 

Price Part No. Price Part No. Price 

1.25 
.95 
.69 
.69 

2.50 
3.50 

.89 

.89 

.95 

.95 
75 
.66 

1.09 
1.09 
1.25 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.25 
1.25 
1.25 
.85 
.65 
.60 

7415258 
74LS259 
74LS260 
74LS261 
7415266 
74LS273 
7415275 
7415279 
74L5280 
74LS283 
7415290 
7415293 
74LS295 
74LS298 
74L5299 
7415324 
7415325 
74LS326 
7415327 
74LS347 
74LS348 
7415352 
7415353 
74LS362 
74L5365 
74LS366 
7415367 

.75 
1,45 

.29 
1.85 

.39 
1.65 
4.50 

.59 
1.75 
.85 
.85 

1.10 
1.25 
1.25 
2.95 
1.25 
2.55 
2.55 
2.55 
1.25 
1.75 
1.35 
1.35 
7.00 

.55 

.55 

.55 

74LS36d 
74LS373 
7415374 
74LS375 
74LS377 
741_5378 
7415379 
74LS:386 
74LS390 
7415393 
741.5395 
74LS:396 
7415398 
7415399 
7415424 
74LS445 
7415447 
74LS490 
74LS668 
7415669 
7415670 

.55 
1.75 
1.75 
.65 

1.50 
1.25 
1.35 
.49 

1.50 
1.25 
1.50 
1.70 
2.65 
1.50 
4.50 ° 

1,25 
1.25 
1.95 

.90 

.90 
2.00 

1978 IC MASTER 
Complete integrated 
circuit data selector. New 
1978 edrt1011 12200 pages) 
is twice as big as last 
year Master guide to Irle 
latest I C 's including 
microprocessors and 
consumer circuits 

Free quarterly updates 

s24-41 $19.95 
Tremendous Opportunity, 
Subject to Prior Sale, Lowest Price 
Ever Offered Anywhere. ., 

fr'. ...- 
Dual In -line 

Sockets W UGLEADS 
SOCKET FOR IC PACKAGES 

TH 
HIGH RELIABILITY GA5 TIGHT JOINT 
Folly QUALIFIED TO M.I 583]4 
COMPACT LOW PROFILE DESIGN 
NO WICKING WHEN SOLDERED TO 
PC BOARD 
FLAMMABILITY RATING U1 040V 0 

Finest Quality 
Sockets Available 
Anywhere 

Stock level Contacts Price 

14000 8 PIN .11 
345000 
156000 

14 PIN 
16 PIN 

.13 

.15 Z 
33000 18 PIN .19 
18000 22 PIN .27 
84000 24 PIN .28 
25000 28 PIN .36 
46000 40 PIN .48 

AIM new major manufacturer prod- 
uction material offered. 

Largest variety of device types 
available anywhere. 

MOS Static RAM'S 
Stock level Part No. Price 

41400 2114 7.50 
4K(1Kx4)45ONS 

59500 2102LFPC 1.19 
1K 350N S ( Low Power) 

MOS Dynamic RAM'S 
Stock level Part No. Price 

21110 4K 4060 :3.95 
30.S 

27550 16K 416-3 11.95 

18650 

200NS 

16K 416-5 8.95 
300NS 

Stock level 
UART's 

Part No. Price 
29000 AY5-1013A 4.95 
9200 AY3.1015 5.95 

1K CMOS RAM 
Stock level Part No. 

4400 5101 
450NS (Low Power ) 

Price 

4.95 

P.O. BOX 1035 FRAMINGHAM,MASSACHUETTS017C1 
Over the counter sales, 
12 Mercer Rd., Natick, Mass. 01760 
Behind Zayres on Rte. 9 

, Telephone Orders & Enquires (617 )879. 0077 

IN CANADA 3 LOCATIONS 

5651 FERRIER ST. 
MONTREAL QUEBEC 
H4P 2K5 
Tel: (514) 7356425 - 

MICROPROCESSOR 
CHIPS 

CPU's 
Stock level Part No Price 

21600 8080A 3,r95 5.50 
2700 6800 &9a 7.95 

INTERFACE 
SUPPORT CIRCUITS 
Stock level Part No Price 

1250 
1800 

8212 
8214 

1.98 
áb95 3.95 

11200 8216 1.98 
1 700 8224 2.75 
2800 8226 1.98 
1500 8228 4.75 
1000 8238 4.75 
4900 8251 995 4.95 
500 8253 14.95 

5200 8255 5.95 
1100 8257 9.95 
300 8259 14.95 

1500 6810 1,95 3.50 
1700 6820 Af?9S 3.95 
1400 6821 4:98 3.95 
2800 6850 r.ri 4.95 

700 6852 .596 4.95 

MINIMUM ORDER 510.00 ADD 52.00 TO 
COVER POSTAGE 8 HANDLING Canadian 
customers add 30% for exchange and handling. All 
federal and provincial taxes extra. 
Foreign customers please remit payment on an 
international bank draft or international postal 

II - money order in American dollars: 
4800 DUFFERIN ST. 1 BAXTER CENTRE 
DOWNSVIEW, ONTARIO 1050 BAXTER ROAD 
M3H 5S9 II OTTAWA, ONIIARIO 
Tel: (416)661.1115 K2C 3P2 

-. li Tel: (613)820.9471 
'II 

DECEMBER 1978 
CIRCLE N0. 2 ON FREE INFORMATION CARD 

101 

VISA 

o 

AmericanRadioHistory.Com



,"*." 7400 TTL 
SN14705 .19 ¡¡ Í 
SN7473N 29 

16 5614736 35 S14711506 .89 

.18 5674701 .35 S5741616 .89 

18 5674755 49 S97116374 1.95 

18 51474766 35 S5741635 .89 
.18 51414796 5 00 S5741645 .89 

20 5574806 .50 SN74165N .89 

.29 5674826 99 S5741666 125 

.29 5974835 59 5117416714 1.95 

20 5574855 79 SN741706 1.59 

.20 5674865 35 56741726 6.00 

.75 567489N 1 75 56741736 1.15 

.25 5674905 45 547417<N .89 

25 51414916 59 56741755 .19 
40 56749314 93 S6741766 .79 

70 5574936 ,43 S6741776 .19 
25 5574945 65 56741796 1.85 
.25 5674956 65 94741806 .79 
20 51474966 65 55741819 1.95 

29 59719714 3.00 56741826 .79 

39 56111005 89 91741849 1.95 

25 5147410111 .35 57414185N 1.95 

29 55741096 .59 567418614 9.95 
29 56741105 t 95 59741886 3.95 
25 55741216 35 56741905 1.25 
39 55741226 .39 56741915 1.15 

20 55741236 49 56741925 79 

15 56711256 49 56741936 .79 
25 514141266 49 56741946 89 

25 5747413214 75 56741956 69 

25 56741365 15 56741965 .89 

20 5914111N 79 56741975 .89 

89 35741436 2 95 574711996 149 
49 55111435 295 55141295 149 
75 56747445 2 95 56745200 4.95 
75 56711455 79 56742519 1.79 

75 56741416 1.95 56742195 29 

69 55141486 I 29 557428314 3 25 

59 55741506 89 55742856 3 95 

79 55741516 59 59742856 3 95 

20 55741536 59 55743656 69 

20 55741575 59 55743666 69 

20 55741546 .99 56743675 69 

20 55711555 79 56743685 69 

25 55741566 79 56743905 1 95 

20 56741515 65 S5713935 1.95 

56740074 
S57101N 
5674026 
59740314 

5N7401N 

50174056 
5674065 
57474076 
5671086 
SN7409N 

9174105 
5574116 
9474125 
5674136 
5674145 
5574165 
SN741TN 
5574206 
5674216 
$674226 
5574236 
$674256 
5671266 
5574275 
$674295 
SN7430N 
56743214 

5674376 
5574385 
5574396 
5674106 
5674405 
51174126 
5574436 
5574448 
5674455 
514744614 

5574415 
5674485 
SN7450N 
3674516 
$674536 
5574545 
5574594 
5674606 

20% Dlscounl 100 pcs combined order 25% -1000 pcs combined order 

Electronic HomeVigilite - 'r' 
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Part Number 

VGL-1 
539.95 ea. 

DISCRETE 
LEDS' .200' die. 

XC5566 red 5/51 .125' dia. 
965560 green 4/S1 %62099 red 5/51 
XC556Y yellow 4/51 XC209G green 4/$1 
XC556C clear 4/$1 66209V yellow 4/S1 

.200' dia. .185^ Ola. 
00229 red 5151 005266 red 5/51 
XC22G green 4/S1 

%C5266 green 4/51 
06220 yellow 41S1 XC526Y yellow 4/S1 

.170" Ole. XC526C clear 4/51 
MV10B red 4/51 

.085' die. .190' dia. 

MV50 red 6/51 
061118 red 5/51 

INFRA -RED LEO 
XCII1G green 4/51 

1/4'411/4'81/16' flat 
XC111 yellow 4/51 

5157 
%01110C clear 4/51 

TIMEX T1001 
LIQUID CRYSTAL DISPLAY 

FIELD EFFECT 

0 
Y a 222 ° 

1111+x111 
Í111+11r1 

4 DIGIT - .5 CHARACTERS 
THREE ENUNCIATORS 
2.00' x 1.20" PACKAGE 
INCLUDES CONNECTOR 

T1001-Trensmiºsive 07.95 
T1001A.Retlective 8.25 

C04000 23 C /M 0 S 604070 

.55 
7 53 604001 23 

604062 23 604028 .89 604072 19 

604006 119 604039 1 19 604076 1 39 

604007 25 C01030 ,49 C04081 23 

601009 49 C04035 .99 604082 23 

C04010 49 0041510 119 604093 99 

604011 23 604041 1 25 CD4098 2 49 

604017 .25 C04042 99 9614409 14 95 

C04013 39 6041113 .89 MC14410 14 95 

604014 1 39 604044 89 51614411 14 95 

C04015 1 19 C04046 1 19 MCIn419 4 95 

C04016 49 604041 I.50 1.4614433 19 95 

604017 119 604048 135 51614506 75 

604018 99 604049 49 9614507 .99 

604019 49 C04050 49 4614562 N 50 

604020 1.19 604051 1 19 0nC14583 3 50 

604021 179 C04053 119 607508 395 
C04022 1 19 C04056 2 95 6714510 139 
604023 23 604059 9 95 C04511 1 29 

604021 79 004060 I 49 C04515 2 95 

604025 23 C04056 79 604518 I 29 

601026 2 25 6131068 39 601520 129 
601027 69 607069 45 604566 2 25 

oz 39 
74C00 ; ; 3 9 

74604 39 74685 2.49 74C113 2.60 
74608 09 71690 1.95 740192 2.49 
74610 .39 74693 I 95 746193 2 49 

74614 I 95 14695 1.95 74C195 2.49 
74620 .39 74C107 1 25 746922 5 95 

74630 39 70C151 2 90 716923 6 25 

71642 195 74C154 3.00 74C925 8 95 

74618 2.49 74C157 2.15 746926 8 95 

71673 .89 716160 2.49 80695 1.50 

74674 ,89 746161 2 19 80C97 150 

DISPLAY LEDS . 

TYPE POLARITY HT PRICE TYPE POLARITY NT PRICE 

MAN 1 Common Anode -red .270 2.95 MAN 6130 Common Anodered o I .560 99 

MAN 2 5 x 7 301 Malnared 300 1.95 MAN 6740 Common COII,04ered'D.D. 560 .99 

MAN 3 Common CIIhO0eted .125 .25 MAN 6750 Common Calnode-red o 1 .560 99 

MAN 4 Common Cathode -red .187 1.95 MAN 6760 Common Made -red 560 99 

MAN 7G Common An0de.preeit .3130 1.25 MAN 6780 Common 6410020 red 560 99 

MAN 7Y Common Mode.yellow .300 99 0L701 Common Anode red 0 1 300 99 

MAN 12 Common Anode.red .300 .99 0L700 Common Ca16088.110 .300 99 

MAN 74 Common GihoOe.re0 .300 1.25 06107 Common 60068 red .300 99 

MAN 82 Common Anode.5811.w 300 .99 01.728 Common Cathode ,12 .500 1 49 

MAN 81 Common Cathode -yellow .300 .99 06741 Common Anode.reO .600 1 25 

MAN 3620 Common Anode -orange .300 .99 01116 Common Anode.ned _ I .630 149 
MAN 3630 Common Anode.01100. - 1 300 .99 01747 Common Anode -red .600 1 49 

MAN 3640 Common Calhode.alange 300 .99 01749 Common Camode.ned o I 630 149 
MAN 4610 Common An00e-olange .300 .99 DL750 Common Calhode-reO .600 149 
MAN 4640 Common CaIIo4e.orange 600 .99 0633B Common Glno0e-red 110 35 

MAN 4710 Common Anode.led 600 .99 16070 Common Calnode .250 69 

MAN 4730 Common An00aled 0 I .400 99 160358 Common 647802, d 1 .357 99 

MAN 1740 Common Cathode.red .400 .99 F60359 Common Cathode 357 75 

5146 4810 Common Anooe.yellow .400 .99 160503 Common Calhodelf740505 .500 99 
MAN 4840 Common CathoOeyellow .400 .99 060507 Common Anode 171405101 .500 99 

MAN 6610 Common Anode -orange -D D. .560 .99 5082-7730 Cannon Mode -red .300 130 
MAN 6630 Common Anadeoringe 4 I .560 .99 HD3P-3400 Common 00000.,8/ .800 2 10 

MAN 6640 Common Catnode.oran9.0.0..550 .99 6051.3403 Common Cathode red .800 2 10 

MAN 6550 Common Cathode -orange o 1 560 .99 5082.7300 4 .7 sgl. 098.R60P .fi00 19 95 

MAN 6660 Common Anode-cwanee .560 .99 5082.7302 4 o 7 S91 D9í1 -160P .600 19 95 

MAN 6680 Common Cathode -orange .560 .99 5082-1304 Ovenange character loll 600 15.00 

MAN 6710 Common AnoOere0-O.D .560 .99 5082.7310 1 7 501 060.11eeadeornal 600 22.50 

,0160 99 LINEAR 3;ºÑ 39 

16130014 .80 LM3408-18 135 L41231011 55 

L5301601/11 35 14340024 1.35 1.1413314 100 
1930210 .75 1543101-5 1,25 11,17396 1 19 

1.143046 1.00 643401.6 1,25 LM14106M 35 

11430511 .60 1613401-8 1.25 151741-1414 39 

1930766/14 .35 6M340712 1.25 L074)11111 79 

6M308CN/14 1.00 1513401-15 1.25 1474814M 34 

15130911 1.10 0513401-18 1 25 6M131051 2 95 
1513096 1 25 1513401.24 1.25 15114586610 59 

1.5131065 I15 103585 1.00 MC14881/ 195 
LM311N/H .90 11.137011 1.95 54614896 1 95 

1143126 1.95 6513736 3.25 15114966 95 

143176 6.50 15131714 4.00 11415560 1.75 

1513186604 1.50 693806 1.25 MC1711SCP 300 
193195 1.30 6438065 .99 15121116 1 95 

6032065 1.35 1.5138114 1.79 LM290111 295 
L43200-5 2 1 35 1103826 1.79 11130536 1 50 

14320.12 1.35 6E5016 8.00 14306574 1 49 

143206-15 1.35 6E5104 5.00 1439005(3401) 49 

143206-18 1.35 NE5294 4.95 11139055 89 

6M3206-24 1,35 6E9311139 395 15390951 1.25 
143201-5 1.25 6E5361 6 00 516555130 59 

6513207-5.2 1.25 NE540L 6.00 80388 195 
183201.8 1.25 14E5446 4 95 19754506 49 

1513209-12 1.25 11E55011 130 75451679 39 

LM3201-15 1.25 6E5559 .39 15452614 39 

19320T -1B 1.25 6E5566 .99 1545366 39 

143201-24 1 25 NE5606 5 00 1515765 .39 
1513238-5 595 14E5618 500 7549165 .79 

11132414 1.80 1105629 500 7549266 .89 
1513396 .99 6E565639 1.25 754935 59 

1513108.5 1.35 5E56666 1.75 7519466 .89 
143408.6 1,35 NE5610711 .99 664136 1 25 

1513406-8 135 NE510N 4.95 RC4151 595 
193e0.12 1.35 1470394/11 69 RC1194 5 95 
1143400-15 135 1611095714 29 R64195 1.49 

RCA LINEAR 
CA30131 2.15 6030825 2 00 

6420230 2.56 6430836 1 60 

6630351 2.48 6430866 85 
0030397 1.35 C4308914 3 75 

6130466 1.30 6031301 1 39 

6430599 3.25 C43140T 125 
C0306014 3 25 6031601 125 
6430801 .85 CA3401N 49 
6430816 200 6036009 3 50 

CALCULATOR 
CHIPS/DRIVERS 

8405725 52 95 
MM5738 2 95 

098864 2 DO 

088865 100 
008887 15 

DM8889 75 

9374 7 se9 

C A LED dnver 150 

CLOCK CHIPS 

50515309 54 95 

54515311 4.95 
MM5312 495 
MM5314 4 95 
MM5316 695 
445318 995 
M515369 2 95 

M45387/19984 1,95 
MM5641 9.95 

MOTOROLA 
MCI008L7 5 95 

616140018 5.75 

MC1439L 295 
61630221 2.95 
MC3061P 3.50 

MC4i16174116) 7.50 

MC4024P 3.95 

MC4040P 6.95 
51C4341P 4,50 

741500 .23 74LSOOTTL ieisi3º 
69 
69 74L501 23 

741602 .23 741547 69 7465151 69 

741503 .23 741551 .23 7415155 .69 

746504 .29 716551 23 7465157 69 

74LS05 .29 746055 23 7415160 89 

746508 23 745573 .35 7445161 89 

741509 .29 741574 .35 7415162 89 

741510 .23 741575 .49 7465163 89 

746511 .60 746576 35 7465164 99 

741513 .49 746578 39 7465175 79 

741514 ,99 746583 .15 74LSI91 2 49 

744515 .29 746585 .99 7115190 89 

741.520 .23 7<1586 35 7465191 89 

746521 .29 741590 .49 7465192 89 

711522 .29 741592 .59 7165193 89 

706626 .29 741593 .59 7415191 89 

746527 29 741395 .79 7415195 89 

741528 .29 741596 .89 741.5253 79 

741930 .23 1415100 35 7415257 69 

741532 .29 7015109 .35 7465258 1 39 

746037 .35 7465112 .35 7415260 55 

741540 -29 7415123 .99 7440279 59 

746512 .69 7465125 .69 7415367 .59 ` 7415132 .19 1416368 59 

711.5136 .39 7465670 1.95 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1.21 25.49 50-100 12 2549 50100 

6 pin LP .517 .16 .15 22 014 LP f 3 .36 .35 

14 pin LP 20 .19 .18 O 710 I 24 Din LP 3 37 36 
16 pin LP 22 21 20 28 pin LP .4 Al 43 

18 an LP 29 .28 .27 36 pm LP .60 ,59 .58 
20 214 LP .30 .32 .30 SOLDERTAIL STANDARD (TIN) 00 pin LP .63 .62 .61 

14 pin ST 5.27 .25 .24 11.11 MIN 28 Din ST 
01:9399 

. .90 .81 

16 pin ST .30 .17 .25 
36 pct ST 1.16 1.15 

18 pet 5T .35 .32 30 
10 pin ST 1.59 1.15 1.30 

24 pm ST .49 A5 .42 SOLDERTAIL STANDARD (GOLD) 
24 pm 564 5 .10 .63 57 

8 pin SG S 30 .27 .24 MI 29 pin 50 1.10 1,00 .90 

14 pin 55 .35 .32 29 36 pin SG 1,65 1,40 126 
16 pin SG 38 .35 .32 IO pct $G 1 75 1.59 1 IS 

18 pm SG .52 47 .43 WIRE WRAP SOCKETS 

8 pm WW 5 39 35 31 (GOLD) LEVEL 933 
22 pin WW 5 .95 .85 .75 

10 pin Mgr .45 .11 .37 
24 pin WW 1.05 .95 .85 

N Din WW 39 38 .37 
mpg28 pin WW 1.40 1.25 1.10 

16 pH WW .43 42 Al 36 pm WW 1,59 165 1.30 

18 Dm WW .IS 60 62 
40 On WW 1.75 1.55 1 10 

1/4 WATT RESISTOR ASSORTMENTS -5% 
1000119 120HÁ1 1501100 18000 77OHM 

ASST. 1 5 Co. 77 OHM 0300151 19 OHM 47 1101J561110 50 PCS 51.75 
68 0061 82 prim 100 11111.1 120 000 150 0119 

ASST. 2 5e4. 180089 270070 72001158 3309851 490111158 50 PCS 1.75 
47n OHM 560 0119 680 OHM 820 /1119 7+ 

ASST. 3 sea. 1.20 1,55 1.8K 7714 7i+ 50 PCS 1.75 
3.30 1.41 

4 

.7n 5.66 5.55 

ASST. 4 5 ea 828 m+ 178 156 11. 50 PCS 1.75 
778 lit 738 1000 206 

ASST. 5 5 ea. 580 580 82A 100+ 1/05 50 PCS 1 .75 
1505 1808 2211+ 27010 3308 

ASST. 6 5 ea. 390n 4708 5600 6808 8700 so PCS 1 .75 
IM 7.20 1561 1.89 7.29 

ASST. 7 5ea. 2.18 3.314 3 9M 4.79 5.68 50 PCS 1.75 

ASST. 8R Includes Resistor Assortments 1-7 (350 PCS.) $9.95 ea. 

55.00 Minimum Order - U.S. Funds Only Spec Sheets - 25i 
California Residents - Add 6% Sales Tax 1979 Catalog Available -Send 41C stamp 

ameco PHONE 
ORDERS 
WELCOME 

ELECTRONICS (415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 
Advertised Prices Good Thru December 

41-5.91% 
AY -5-9200 
01.5-9500 
AY -5-2376 
600165 
740922 

ICM CHIPS 
ICM7045 CMOS Precision Timer 24.95 
ICM7205 CMOS LED Stopwatch/Timer 19.95 
ICM7207 Oscillator Controller 7.50 
ICM7208 Seven Decade Counter 19.95 
ICM7209 Clock Generator 6.95 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dialler 514.95 
Repertory Dialler 14.95 
CMOS Clock Generator 4.95 
Keyboard Encoder 86 keys 14.95 
Keyboard Encoder 16 keys 7.95 

Keyboard Encoder 16 keys 9.95 

NMOS READ ONLY MEMORIES 
MCM6571 128 X 9 X 7 ASCII Shifted with Greek 
MCM6574 128 X 9 X 7 Math Symbol & Pictures 
MCM6575 128 X 9 X 7 Alphanumeric Control 

Character Generator 

13.50 
13.50 
13.50 

TL074CN 
TL494CN 
TL496CP 
11690 
95H90 
4633 
MK50240 
0S%26CH 
TIL308 
MM5320 
MM5330 
L0110/111 

MISCELLANEOUS 
Quad Low Noise bi-let Op Amp 
Switching Regulator 
Single Switching Regulator 
Divide 10/11 Prescaler 

HI -Speed Divide 10/11 Prescaler 
Photo -Darlington Opto -Isolator 
Top Octave Freq. Generator 
5Mhz 2 -phase MOS clock driver 
.2r red num. display w/integ. logic chip 
TV Camera Sync. Generator 
414 Digit DPM Logic Block 5.95 
314 Olgh A/O Converter Set 25.00/set 

2.49 
4.49 
1.75 

19.95 
11.95 
3.95 

17.50 
3.75 

10.50 
14.95 

LITRONIX ISO -LIT 1 

Photo Transistor Opto -Isolator 
(Same as MCT 2 or 45251 

2/990 

SN 76477 
SOUND GENERATOR 

Generates Complex Sounds 

Low Power - Programmable 

3.95 each 
TV GAME CHIP AND CRYSTAL 
AY -3-6500.1 and 2.01 MHZ Crys al (Chip & Crystal 

l includes score display, 6 games and select angles, etc. 7 ,95/5 e 
09205 03.40 
08210 4.40 
XR215 
08320 
XR-L555 
09555 
X5556 
XR567CP 
0556761 
XR1310P 
68146866 
001488 
851489 

4.40 
155 
1.50 
.39 
.99 
.99 

1.25 
1.30 
3.85 
1 39 
1.39 

0R2242CP 
092264 
082556 EXAR 092567 
603403 

091800 3.20 XR4136 
892206 4.40 084151 
092207 3.85 084194 
007008 5.20 054202 
X82209 1.75 084212 
1082211 5.25 054558 
082212 4.35 XR4739 
052240 3.45 064741 

1.50 
4.25 
3.20 
2.99 
1.25 
1.25 
2.85 
1.45 
3.60 
2.05 

.75 
1 15 
1.47 

DIODES TYPE VOLTS W 

164002 100 NV I AMP 

PRICE 

12 100 
TYPE VOLTS W PRICE 164003 200 110 1 AMP 1211 DO 

15716 33 4000 4/1 00 164004 400 110 1 AMP 12,1 00 
16151 5.1 411Om 4/1 00 164005 600 010 1 AMP 10 100 
16752 5.6 40071 1/1 00 164006 800 2710 1 AMP 10 100 
15153 6.2 400m 4/1 00 164007 1000/101 AMP 10/1 CO 

19754 6 8 400m 4/1.00 153600 50 20071 6/1 00 
1 157 9 0 400. 1/1 00 164148 75 100 1511 00 

14759 120 40071 4/1 DO 164151 35 10m 12/1,00 
114959 8.2 40071 411.90 164305 75 25. 15,100 
16965 15 400m 0/1 00 154734 5.6 ter 28 

165232 5.6 500. 28 154735 6.2 Ica 28 

165234 6.2 50071 28 164736 6.8 Ica 28 

1115235 6.8 500m 28 164138 B.2 to 28 

115236 7.5 500m 28 164742 12 ter 28 

145242 12 50071 28 164740 15 to 28 

145215 15 500. 28 151183 50 PIV 35 AMP 160 
16456 25 4án 61100 161184 100 110 35 AMP 170 
16458 150 7m 601.00 161185 150 PP/ 35 AMP 1 70 

161854 180 100 5/100 151186 200 110 35 AMP 1 80 

154001 50 119 I AMP 12/1.00 151188 40001435 AMP 300 

SCR AND FW BRIDGE RECTIFIERS 
6360 156 @ 4960 SOWN 16491 51 95 

C384 354 @ 6000 SCR 195 
752328 166 96 3009 SCR 50 

M04 9801 126 @ 505 rW BRIDGE MEd 1 95 

404 9803 124 471 2006 RV BRIDGE RFC 195 

PN2907 Wasp. 711.00 TRANSISTORS 293901 41100 

C10681 ,50 MJE3055 100 253905 III 08 

615005 .30 2143392 5/1.00 263906 1/1 00 
MP5406 51100 263398 511.00 254013 31100 
0591 6/1.00 163567 3/1.00 264123 6 1 00 

11598 6/1.00 153568 0/1,00 154249 111 00 

40409 1 75 153569 4/1,00 994250 4/1 00 
40110 075 MP536384 511.00 254400 4/1.00 
10673 1.75 MP537132 5/100 2N4401 Ill 00 

25918 44.00 253701 5/1.00 264402 4/1 DO 

2622194 2/1.00 0053704 5/1 00 254403 4/1 00 

2622214 44.00 263705 5/1 00 251409 5 1 00 

2622224 5/1.00 MP53705 5/1.00 255086 41 00 

252369 5/1.00 263706 511.00 255087 ill 00 

2623694 44 00 MPS3706 511.00 255088 4 1 00 

MPS2369 5/1.00 253707 5/1.00 255089 401 00 

262484 40.00 263711 511.00 265129 5,1 00 

252906 4/1.00 21437244 .65 155134 5 100 
262907 511.00 2637254 1.00 P55138 5100 
252925 5/1.00 2143772 2 25 255139 5 1 00 

MJE2955 1.25 263823 1.00 255210 5 I 00 

263053 2/1 00 263903 511.00 255449 3/1.00 

263055 89 062222 1115110 7/1 00 255951 311 00 

CAPACITOROISCOCAPACITORS CORNER 
L.3 a33 )On 1.9 0.99 100 

10 pl 

22 pl 
.05 .04 

.05 04 
03 

.03 
.001,..f05 
.0017µ1 .05 

7W 
04 

.035 

.035 

17 pl 
100 pl 

.05 04 

.05 .01 
.03 
.03 

.0105 

.022µF 
05 
05 

.04 

.05 
035 

.04 
220 pl 
410 01 

05 04 
.05 .01 

03 
035 

0110 
1µF 

06 
.12 

.05 

.09 
.04 
.075 

.001m1 
100 YOU M6LAR FI1M CAPACITORS 

.12 10 07 022181 13 II .08 

.0022 

.0001111 
12 10 

.12 10 

07 
07 

041711 

Iml 
21 

27 

.17 

.23 
13 

.17 

Ofml .12 10 .07 .22m1 33 

.20'7. DIPPED TANTALUMS ISO11ED CAPACITORS 
27 .22 

.1/35V 

.15/35V 
.28 .23 
.28 23 

17 

.17 
151359 
2 2,250 

30 

31 

26 

27 
.21 
.22 

220359 
.33/350 

.28 .23 
.28 .23 

.17 
.17 

33/259 
4.725V 

31 

32 

27 

.28 
22 

.23 
07/350 .28 .23 .17 6.8/259 36 31 .25 
.68/350 

1.0059 
.28 .23 
.28 .23 

17 

.17 
10/250 
15256 

40 
.63 

35 
.50 

29 
.40 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 

.47/500 
Lead 
.15 .13 10 A7/250 

Radial lead 
15 13 .10 

1.0/50V 
3.3/500 

.16 .14 

.64 .12 
.11 

.09 
.47/500 
1.01160 

16 

.15 
.14 
.13 

.11 
10 

4.7/25V 
10/256 

.15 13 

.15 13 

,10 
.10 

100354 
1.0/505 

.16 

.16 
14 

.14 
.11 
.II 

10/500 
22/259 

.16 14 

.17 .15 
.12 
.12 

1.71160 
4.7250 

.15 
15 

.13 
13 

IC 

.10 

22/500 
47250 

24 20 
19 .17 

.18 

.15 
1.71500 
10/169 

.16 

.14 
14 

12 

11 

09 
47/5011 
100/259 

.25 .21 

.24 .20 
.19 
18 

101250 
10/500 

.15 

.16 
.13 

14 

,10 
12 

10015017 

220/259 
.35 30 
.32 .20 

.28 
25 

47/500 
100/160 

.24 

.19 
.21 

.15 
19 

14 

220 500 
4707250 

.45 AI 
33 .29 

.38 

.27 
100/750 

1001500 
.24 
.35 

.20 

.30 
.18 
.28 

10001160 
2200/160 

.55 .50 

.10 .62 
.45 
.55 

220/160 
470/2517 

.23 

.31 
.17 
.28 

.16 

.1r 
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Jamecó Kits ELECTRONICS 

Regulated Power Supply 
Uses LM 309K 
Heat sink provided 
P.C. board construction 
Provides a solid 1 amp O. 

5V 
Includes components. 
hardware and instructions 
Sizes: 3-1/2" x 5" x 2" high 

JE200 $14.95 

Function Generator Kit 

r 

Provides 3 basic wave- 
forms: sine, triangle 8 
square wave 
Frequency range from 1 Hz 

to 100K Hz 

Output amplitude from 
0 -volts to over 6 volts 
(peak to peak) 
Uses a 12V supply or a ± 
6V split supply 
Includes chip, P.C. board, 
components and instruc- 
tions. 

JE2206B $19.95 

Digital Stopwatch Kit 
19 rP ff 

ale 

Ja o 

Use Intersil 7205 Chip 
Plated thru 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: 
single event, split (cummulative) 
and taylor (sequential timing) 
Uses 3 penlite batteries 
Size: 4.5" x 2.15" x .90" 

JE900 $39.95 

MICROPROCESSOR COMPONENTS 
8080A/8080A SUPPORT DEVICES 

8080A CPU 5 9 95 
8212 1.84 Inpulroulpul 3 25 
8214 Priority InlerruPt Gonlro 5.95 
0216 &-0rrenlonal Bus Driver 3 49 
0224 Clock GeneralorIOnver 395 
8226 Bus Driver 3 49 

8228 System Controller Bus Dover 5.95 
8238 System Controller 5 95 

8251 Prog Comm IN 1USAR11 795 
0253 Ping Interval Timer 14 95 
8255 Prog Pen, I/O IPPI) 995 
8257 Prog DMA Control 19 95 
8259 Prog Interrupt Como 19 95 

680080000 SUPPORT LEVICES 
MC6800 MPU 514.95 
MC6802CP MPU with Croce and Ram 74 95 
111068104PI 12888 Shut Ram 5 95 
MC6821 , Penpn Inter Adapt (MC66201 7 49 
MC6828 Priority Interrupt Controller 12 95 
MG6830L8 102408 0' ROM 1MC6043001 14 95 
MC6850 Asynchronous Comm Adaplw 7 95 

MC6852 Syncnronous Sepal Data Adapt 9 95 
MC6860 0.600 bps Digital MODEM 12.95 
MC6862 2400 bps Modulator 14 95 
MC68804 Own 3.Stale Bus Trams 18097261 2 25 - MICROPROCESSOR CHIPS -MISCELLANEOUS - 
2801780C) CPU 519.95 
28081780.11 CPU 24 95 
COP1802 CPU 1995 
2650 MPU 19 95 
8035 8.0,1 MPU w clock. RAM. ISO Imes 19 95 

P13085 CPU 19 95 
TM59900.11 16.8,1 MPS wyhardware. mul:loly 

6 aivide 49.95 
SHIFT REGISTERS 

MM50011 0ual 25 Bit Dynamic S 50 

005038 Dual 50 Bit Dynan, 50 
605040 ouai 16 Bit Stano 50 
885060 Dual 100 84 Static 50 
*05100 Dual 64 Bit Accumulator 50 
00501614 500 512 00 Dynamo 

8 

9 

25041 1024 Dynamrt 3 95 

2518 Het 32 Br, Slant 4 95 

2522 Dual 132 Bit Static 2 95 
2524 512 Stott 99 

2525 1024 Dynamic 295 
2527 Dual 256 Br) 51410 2 95 

2528 Dual 250 Stang 4 00 
2529 Our 240 Bit Static 4 00 
2532 qua 80 Br) Static 2 95 
2533 1024 Static 2 95 
3341 Ftls 6 95 
741.5610 4x4 Register file (1n5ute) 195 

DART S 

A -Y -S-1013 308 BAUD 5 95 

MICROPROCESSOR MANUALS 

M.280 User Manual 

M CE/P1802 User Manual 

9.2850 User Manear 

R0M'S 

S7 50 

7 50 

500 

2513121401 Character GeneralorOpper car.) 
2513(3021) Chancey Generalorflower case) 
2516 Character Generator 
M052305 2048.11 Read Only Memory 

59 95 

995 
10.95 

1.95 

RAM'S 

1101 25641 Steck 51 49 

1103 102481 Dynamic 99 

210118101) 25604 Static 395 
2102 1024.1 Static 1 75 

21102 102441 State 095 
211118111) 256x4 Slatrc 3 95 

2112 25614 Slatrc 005 495 
2110 007464 State 450n9 9 95 

21141 102444 51311c 450ns low power 10 95 

2114.3 102404 Static 30008 10 95 

21141.3 102484 Stout 300ns low power II 95 

5101 25684 5141,0 7 95 

52802107 409601 Dynamic 4 95 

7489 1644 Static 175 
745200 256x1 State Insult 495 

93421 25601 Static 2 95 
UPD404 4K Dynamic 16 pm 4 95 

18840271 
UP0416 1640 Dynamic 16 on 14 95 

(MK4116) 
1954044. 4K Static 14 95 

4541 
1054045 102404 Sul, 14 95 

2117 16.38441 Dynamic 35009 995 
(Souse nearkedl 

0665262 2881 Dynamic 471 00 

PROM'S 

17024 2048 FAMOS 55 95 

TMS2516 160' E200611100er 27161 19 95 

12716) 'ReQu,res single .55 power supply 

TMS2532 41018 EPROM 89 95 

2708 81 EPROM 1095 

271611 150'' EPROM 2995 
Reouires 3 uoluges. 5V. ' 5V. 12V 

5203 2048 14605 14 95 

6301.1176111 1024 70,0141e Bmomar 3.49 
63301176021 256 Open C 00040 2 95 

82523 32x8 Open collector 395 
825115 4096 Bipolar 1995 
825123 Ube 1nslate 3.95 
74186 512 TTL Open Crown, 9 95 

74188 256 T11 Open Collector 3 95 
745287 1024 Static 2 95 

The Incredible 

' Pennywhistle 103", 

$139.95 Kit Only .9-4 
The Pennyerhislle 103 is capable 01 recording data to and from aud,0 tape without 

1r 104 weed requirements for the recorder and rt is atria to Communicate 0,rect10,18 
4rml0el modem 400 terminal Mrlaeono0e nammmg" and communications In 

414,100. 1,s tree of critical adtustmMs and 5 bmlt won non.oleosrOn. readily aval451* 

P -1s 
odd Teammate. MM , Freguency.5ht11 KePng tue.euples mat1,101 , 

selectam11 
Marmum Rate 300 Baud 

Odra Format Asynchronous Samar freer, Irk mark level reg.', 
between non character) 

Reserve Channel Frerluenerea 2025 04 for space 2225 Hz for mare 
Transmit channel Frequenues 5witch selectable low I0Orm1h 1070 SP4CC, 

1270 mark. Wgn 025 space, 2225 man 
Raceme Sensitivity 46 een a9C0u0hcany 00.10 
Transmit level 15 Om nominal 401060101e tom 6 door 

to 20 dbm 
Reuel. Frequency Tolerance ._frequency reterenee automatically adsosts to 

allow for Operaton between 180001 41412400 04 
Medal Date Interface Eta RS232C Or 20 mA current loop Irecerver i5 

p5omed an, 
Power Requirements 120 VAC single phase. 10 watts 
Phyycal All e0moonen0s mum on a single 5' Oy 9" 

pbnhd nrturl board All 00 00045 intruded 
Rr:urres a YOM Audio Oscillator Frequency COuntu anaior 0045CV10.0g4 00 align 

4-DigitI Clock Kit A J, na to bin w..1 i Tne..11 ..n 
e, 

ÍL: Sorin 19;;.: : an , I 
w 

y^n+111, 1 ,niJl nn.. 

In 

mulun nrr 1 the, i H 

14.44.0444.1ua +eJlmtliylitF.k.t..,r 

The Sinclair PDM35. 
A personal digital 

multimeter for only $ 59.95 

I4r1 yo.lnr 199Y Is a,prvi,H . 
PMM, awnmMJwlm Ir.1 kala ºJer J. 
Pnwwr.,ex nt 

r 
J¡h+.r+'.NmW 

IM Send. PU9i' , :odor nude u 
100110.<k.rl.pnu.i rrlJlw h. 

, onne Ian 1.`t ',ry- 

ünaIaJ.mJ 
tr,Innh..1.n.1., 1 

n iJr,l 

._ XMAS SPECIAL - Get your PDM-35 
IT: 28 ' PLUS the 117 volt AC Adapter and 

Bright .357" ht. red display - __ Padded carrying case for only . Sequential flashing colon. 
12 12 or 24 hour operation 4.. (Retail valueS73.85) 
Extruded aluminum case (black) 
Pressure switches for hours, minutes and hold modes 
Includes all components, case and wall transformer 
Size: 3-1/4" x 1-3/4" x 1-1/4" 

JE730 $14.95 

i 

1.1:oa se 

w 6 -Digit 
Clock 

Kit 
Bright -.00.111. common cathode display 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 20 feet 
Simulated walnut case 
115 VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Size: 6-3/4" x 3-1/8" x 1-3/4" 

JE701 $19.95 

PxPRfC7SlON 31/2 -Digit Portable DMM 
0.1^440 P.o:ectee 

3 ,en LEO DsPla, 
Bane o Bpn41n 
1:.r)ieVplJlnnm 

<sohtpn 
0utMnqe^ ...mg 
0 ',leaP +noenaence 

Dc Accuracy Ise lyamlr 
anges. DC YolM9e -0.1000V 

ortudM31 
0 1000 

Rnpnn.e jD3dD n1 

OC AG C wen: 0.100,14 

16 
Resrsunce 010 meg onm 
Sue 6 4 4 2 

Model 2800 Accessories: 

Sg9.95 AC Adapter BC -28 59.00 

ct0.5wnnw9 Rechargeable 
os arcrrong 01a0,,,1 Batteries 8P-26 20.00 

4000 awrewse Carrying Case LC -28 7.50 

$64.50 

¡+ DL colo 

,kleflIV of J1 
s9e w.paia st u;, ,, 
Range to WWII 

UI^Cu'eniit 1 ,.. Mtn7oom i 

Kan lo. 
1 

m41 Is 

100 MHz 
8 Digit 

20 ár:100 MO; Range Counter 
6 LEO Display EMI, power souce5 1 1 

crystal -controlled tlmebax 5601105, 110 or 2209 win 
Fully Aul0004lrt charger 02V w,1 auto 
POnaDle - comply Wry lighter adapter and aalern41 
3ell'conta,nea 7 2 000 power suouh 
;tae -1)5'07}8 MAX100 

s 63 $134.95 ,._ 

19.1238173 

ACCESSORIES FOR MAX 100: 
Mobile Charger Eliminator 
use power from car battery 180011 ISO - 618 53.95 

Charger/Ellminator 
use 110 V AC Model 100 - CAI 99.95 

TRS-80 16K Conversion Kit 
Expand your 4K TRS-80 System to 16K. Kit 
comes complete with: 

B each UPD416 (16K Dynamic Rams) 
Documentation for conversion 

TRS-16K $115.00 
Special Offer - Order both your TRS-16K and the 
SIJp'R' MOD II Interface kit together (retail value 

S144.95) for only S139.95 

COMPUTER CASSETTES 
1- . 6 EACH 15 MINUTE HIGH 

QUALITY C-15 CASSETTES 
iiLi 

PLASTIC CASE INCLUDED 
12 CASSETTE CAPACITY 

. ADDITIONAL CASSETTES 
AVAILABLE xC-15-52.50 ea 

11 CAS -6 
,,1 

I 

(Case and 6 Cassettes) 

SUP 'R' MOD II 
UHF Channel 33 TV Interface Unit Kit 

* Wide Band 8/W or Color System 
* Converts N to Video Display Inr 

Borne computers. CCTV camera, 
Apple II, works with Cromeco Daz- 

zler. SOL -20. IRS -80. Challenger, 
etc. 
MOD II Is pretuned to Channel 33 
(UHF). 

*Includes coaxial cable and antenna 
transformer. 

$29.95 Kit 

o y I . ' A 

I f, I 

Four .630" ht. and two .300" ht. common anode displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut case 
115 VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Size: 6-3/4" x 3-1/8" x 1-3/4" 

JE747 $29.95 

Jumbo 
Ú ° e 6 -Digit 

Clock 
Kit 

1..P.,.. Mini -Max 6 Digit 50MHz Frequency Counter 
Guaranteed frequency range of 100 Hz to 50 MHz 
Full 6 digit display with antiglare window 

-^ Fully automatic -range, polarity, slope, trigger, input level switching not required. 

If -'1 Lead -zero Slanting -All zeros to the left of the first nonzero digit are blanked. Kilo Hertz 
- and Mega Hertz decimal points automatically light up when the unit Is turned On. 

Imo--%- 
Built in input overvollage protection. 
Use 9V Battery or 110/2206 power. 
Complete with mini ante? 
Lightweight - Only Boo. MINI -MAX $89.95 

Custom Cables & Jumpers 
.t+j3 HH 

_ p ,-,' ' 

r .,, " 241 Flyrz 

DB 25 Series Cables 
Pan No. Cable Length Connectors Price 
0325P -4-P 4 Ft. 2-0P25P 515.95 ea. 

0325P -4-S 4 FI. 1-DP25P t -25S 516.95 ea 

5325S -4-S 4 It 2-DP25S 517 95 ea 
Dip Jumpers 

0114-1 1 ft. 1 14 Pin 51 59 ea. 

D.116-1 1 ft 1-16 Pin 1 79 ea. 

0.124-1 1 It 1-24 Pm 2.79 ea. 

0.114-1-11 1 1l. 2.14 Pin 2.79 ea. 

0.116.1-16 I h 2-16 Pin 3 19 ea. 

D-24.1-16 1 ft. 2-24 Pm 4 95 ea. 

For Custom Cables a Jumpers, See JAMECO 1979 Catalog for Pricing 

CONNECTORS 9° . 25 Pin -D Subminiature 

DB25PIas pictured) PLUG 52.95 
DB255 SOCKET 3.50 
0851226-1 Cable Cover for DB25 P or $ 1 75 

Accessories For Mini -Max 
Part No. Description 
MM -Ale Antenna 
MM -05 Carrying case 
MM-IPC Input cable with clip leads 
MM AC2 110V adapter 
MM.403 220V adapter 

Price 
S 3.95 

5.90 
3.95 
9.95 
9.90 

55.00 Minimum Order - U.S. Funds Only Spec Sheets - 251! 
California Resid tits - Add 65A Sales Tax 1979 Catalog Avellable-Send 41C stamp 

Mgt 
41-;11-4i 

S 
N1- \C4Jameco 

Cat 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-E097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

Advertised Prices Good Thru December 

63 -Key Unencoded Keyboard 

This is a 63 -key, terminal keyboard newly manufactured by a 

large computer manufacturer. It is unencoded with SPST keys. 
unattached to any kind of PC board. A very solid molded plastic 13 
x ¿" base suits most application. IN STOCK 529.95/each 

Hexadecimal 
Unencoded 

Keypad 
19 -key pad includes 1-10 keys 
ABCDEF and 2 optional keys and a 

shift key. 510.95/each 
CIRCLE NO. 29 ON FREE INFORMATION CARD 
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ádIóShack.: NOI;-1PartS Place 
Low Prices and New Items Everyday! 

Top-quality devices, fully functional, carefully inspected. Guaranteed to meet all specifications, both electrically and mechanically. All are made 
by well-known American manufacturers, and all have to pass manufacturer's quality control procedures. These are not rejects, not fallouts, not 
seconds. In fact, there are none better on the market! Always count on Radio Shack for the finest quality electronic parts! 

Linear ICs 
By National Semiconductor 
and Motorola - first quality 

Type Cat. No. ONLY 

301 CN 
324N 
339N 
386CN 
555CN 
556CN 
566CN 
567CN 
723CN 
741CN 
741H 
3900N 
3909N 
4558CN 
75491 
75492 
7805 
7812 
7815 

276-017 
276-1711 
276.1712 
276-1731 
276.1723 
276-1728 
276.1724 
276.1721 
276-1740 
276-007 
276-010 
276.1713 
276-1705 
276-038 
276-1701 
276.1702 
276.1770 
276.1771 
276-1772 

490 
1.49 

1.49 

990 
79C 
1.39 

1.69 

1.99 

694 
490 
490 
99: 
990 
790 
99C 
990 
1.29 

1.29 

1.29 

Hand -Held 6 -Digit 
Frequency Counter 

Counts from 9995 100 Hz too 45 MHz 
kHz and MHz 
Decimals 

A high quality "pocket" counter with 
accuracy of 3ppm at 25°C or less than 
30 Hz at 10 MHz! Overload -protected 
1-meg input. Sensitivity, 30 mV up to 30 
MHz. Lead -zero blanking. Just 3x4'/2'! 
With mini -rod antenna, leads, case, in- 
structions. Requires 9V alkaline 
battery. 22.351 99.95 

Wire Wrapping Accessories 

C Socket Wrapping Tool. Strips and wraps 0 -gauge 
wire. 276.1570 ... .... ... 6.95 
14 -Pin Wire Wrapping Sockets. 276-1993 2/1.29 
16 -Pin Wire Wrapping Sockets. 276-1994 2/1.39 
DIP Header. 16 pins. 276-1980 - 1.29 

50' Red 30-ga. Kynar' Wire. 278-501 1 99 
50' White 30-ga. Kynar Wire. 278-502 1 99 
50' Blue 30-ga. Kynar Wire. 278-503 1 99 

Computer Chip 

it 
IU811N 

8 -Bit Data Bus, 
16 -Bit Address Bus 
8080A Microprocessor. 100% prime 
CPU handles up to 65K bytes memory. 
276-2510. 12.95 

RAM Memory IC 

I 

Under 450 nS 
Access Time 

2102 1K Static RAM. Low power ver- 
sion. 16 -pin DIP. Buy 8 and save! 
276-2501 2 49 Ea. or 8/14.95 

O 
NEW IC Breadboard 

LI Sockets 

( 

Modular boards snap togethe and feature standard 0.3" center. Ac- 
cepts 22 through 30 -gauge solid hookup wire. 
OO 550 connections In 2 bus strips of 40 tie points each with 47 rows of 
5 connected tie points. 2'/ex6" 276-174 9 95 

270 connections in 2 bus strips of 40 tie points each with 23 rows of 
5 connected tie points. 2'/ex3%" 276-175 5 95 
© Mini -Socket. 22 rows of 5 tie points each, plus 2 bus strips with 10 
connections each. 2'/ex17/e' 276.176 3 95 

Solar Cells 
Electricity 
from Light 

4cm x 2cm 21/4" Dia. 
Silicon Silicon 

Cell Cell 

SALE 
Silicon type cell converts light 
to electrical power, delivering 
up to 100 mA at 0.5V. Use sev- 
eral in series -parallel for 
higher voltage or current. 
276-120 Reg. 2.99.... Sale 2.29 

Agira 
AMES 

~la 11111111111I 

Highly efficient! Delivers up to 
400 mA at 0.5V. Ideal for solar 
power projects, battery charg- 
ing and operating electronic 
equipment. 
276-121 5 99 °' 

TTL and 
CMOS Logic ICs 

Full -Spec Devices 
Direct from 
Motorola and 
National Semiconductor 

Type Cat. No. ONLY 
7400 
7402 
7404 
7406 
7410 
7413 
7420 
7427 
7432 
7441 
7447 
7448 
7451 
7473 
7474 
7475 
7476 
7485 
7486 
7490 
7492 
74123 
74145 
74150 
74154 
74192 
74193 
74194 
74196 
4001 
4011 
4013 
4017 
4020 
4027 
4049 
4050 
4511 

4518 

274-1801 
2761811 
276-1802 
276.1821 
276-1807 
276-1815 
276-1809 
276-1823 
276-1824 
2761804 
276-1805 
2761816 
276-1825 
276-1803 
2761818 
2761806 
276-1813 
2761826 
276-1827 
276-1808 
276-1819 
2761817 
276-1828 
2761829 
2761834 
2761831 
2761820 
276-1832 
276-1833 
2762401 
276-2411 
2762413 
2762417 
276-2420 
2762427 
2762449 
276-2450 
276-2447 
276-2490 

350 
390 
35C 
49C 
390 
79C 
390 
490 
490 
990 
990 
990 
390 
490 
49C 
79C 
590 
1.19 

490 
790 
690 
994 
1.19 

1.39 
1.29 

1.19 

1.19 
1.19 

1.29 

494 
490 
890 
1.49 

1.49 

890 
694 
690 
1.69 

1.49 

Low -Cost Power Transformers 
Primaries Designed to Operate from 120VAC, 60 Hz 
Solder Lugs for Easy Wiring or PC Board Mounting 

Volts Current Cat. No. Each 

6.3 1 2A 273-050 2.49 
6.3 300 mA 273-1384 1.99 
12 300 mA 273-1385 1.99 
24 300 mA 273-1386 2.49 
24 1.2A 273-1480 2.99 
12 6 CT 1.2A 273-1505 2.89 

- Ideal for 5V (using CT) 0 12V solid-state regulators 

Volts Current Cat. No. Each 

6,3 CT 3A 273-1510 3.99 
12 6 CT 3A 273-1511 4.69 
25.2 CT 2A 273-1512 4.99 
12 5A 273-1513 8.95 
18 CT- 4A 273-1514 8.95 
18 CT- 2A 273-1515 4.99 

NEW 3 -Amp 4PDT 
Relay 

rl! 
11 1. 

t. 

With Clear 
Protective 
Cover 

Switch up to four different circuits! 
Contacts rated 3 amps at 125VAC. 
12VDC coil, 160 ohms resistance. Sol- 
der terminals. Just 13/ex1Vex'3/r6" 
275-214 4 99 

Radio Shack Reference Books 
Digital Integrated Circuits. Complete 
specs. AC test circuits, waveforms. 
62-1370 3 95 
Voltage Regulator Handbook. 
62-1371 2 95 
Linear Integrated Circuits. Covers 
op -amps, voltage regulators, more. 
62-1372 3 95 
Linear Applications. Fully indexed and 
cross-referenced. 62-1373 2 95 
Linear Applications, Vol. 2. The latest 
data sheets, applications. 
62-1374 Reg. 2.95 Sale 1.95 

CMOS Integrated Circuits. Covers 74C 
series, CD4000 with data specs. 
62-1375 Reg. 3.95 Sale 2.29 
Memory Data Book. 
62-1376 Reg. 3.95 Sale 2.29 
Intel® 8080/8085 Programming Man- 
ual. Uses Intel's assembly language. 
62-1377 3 95 
Intel Memory Design Handbook. 
Companion to Data Catalog, below. 
62-1378 3 95 
Intel Data Catalog. 928 pages of com- 
plete specs on most Intel standard de- 
vices. 62-1379 4 95 

Paddle 
Switches 

NEW 

Rated 6 Amps 
at 125VAC 

Mounts in 3/4" round hole -no 
need to cut square opening. 
SPST Black. 275-641 1 59 
SPOT Red. 275-642 1 89 
DPDT Black. 275-643 2 19 

Lighted DPDT 
Pushbutton 

Switch 

WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

. 

NEW 
Push-on/push-off 
switch rated 4A 
at 12VDC. Button 
glows red in "on" 
position. Mounts 
in 9/16" hole. U.L. 
listed. 
275-675 .... 4.69 

8 -Rocker 
DIP Switch 

Standard 
.100x.300" 
DIP 

j. 

Designed for easy change of 
preset logic states in digital cir- 
cuits. Fits 16 -pin IC socket or 
mounts on PC board. 
275-1301 1 99 

Epoxy -Glass 
1 Plug -In 

PC 
r Boards:, 

For 22 -pin connectors. 4V2x4': 
'/to" grid. 3 styles available. 
Standard. 276.155 4 49 
Digital. 276-156 4 49 
Op -Amp. 276-157 4 49 
22 -Pin Dual Connector. 
276-1551 2 99 

104 

Prices may vary at individual stores and dealers A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 
OVER 7000 LOCATIONS IN NINE COUNTRIES 

POPULAR ELECTRONICS 

AmericanRadioHistory.Com



D1P65UNT ALLEY 
WE'RE PUTTING 

1 AMP REGULATED $ 8.88 
POWER SUPPLY KITS 
Eaoy to ausernblei Uee 
CM340K poeltive voltage 
regulators. Reveres leads for a 

negative supply! Buy 2 for a 
plan/minus pplyl Complete 
kit. nothing else to buy! (cam 
not included) With step by step 

.4.actions Wt. 4 lb.. Sire 6'1 
254" 

C.!. No. Vow 
3154 5 
3657 12 
3558 15 
3559 14 

S AMP 
ply 

ósó TEFLON" 
RECTIFIERS 0 ;º Ovar by Cot. No. 

S.0 600 5271 end PIV 

"GREENBACKS" IN YOUR POCKET! 
*N EW!DIGITAL 

CAPACITANCE METER KIT 
e 5 Measure any capacitor value from 100 pF to 10,000 uFl Floe * Ranges! ranges: 0-luF, 10uF, IOOuF, I000uF, 10,000uF Also tee'. * 

leakage! Directly reed. all types of capacitor. at the touch of e * button. Easy to ensemble! Complete kit, nothing aloe required. $69.95 With ztep-by.atep in/ructions. Size 6% z 2'1 z 5't." deep, vinyl * Four.S"dlRits! C00e No. 5O31 
od ce 

C.p.titanc. Meter Kit $65.95 * 
You've seen it at twice the price! 11.t. No. 5230 C.pacllanc Motor WU.d 596 

IF 

BARGAIN PRICED ONE -LINE SPECIALS 

10 for 2.89 O LONG LEAD DISC CAPACITORS, pop 0.10.., ...t'd.(. 25931 
:O TRANSISTOR 'LYTICS, ...t. pop 0.1x.., uprIght, mast 10 2747) 
O MOLEX IC SOCKET PINS, cut to . y length.), 3144) 
O AXIAL ELECTROS, ...t'd vale.. A moan... (o 3227) 

LCD DRIVER IC'S, untested like 7 -2 S05+ d. a MOTOR SPEED Control! up 
Work. with 

AMpn, 1000der. ` c 369E . aaa 1 3360) 
oninduc. JUMLINE O RE EDS,280. 100% prime. long,o. *43)) CONTROL coot type motor. and incande.. LINE CORDS. I4g., 2 coati, with plc., 3lí.14 13.31 .BASIC+.* ant lights Varies from 6% to O HARDWARE SURPRISE' .crew., note, washers, and mor.(a 19671 La 95X. Wt. 10 oz. C.1. Mo. 3327 TUBULAR CAPACITORS, out value. from 100 pl up,(a 3541219) KIT 80al. au. include all nena.ary COILS AND CHOKES, NF, AF, ma, peaking{, .rd mor..la 3592/7) 

kctrona 412 1Y' ,, RCA PLUGS S JACKS, for audio, RF, Nc.'. 358402) $2,9,5 I board, line cord, SLIDE SWITCHES, pop type., Iron: SPIT up.la 1495) 
neform or battery. Easy to 

ei 

10 for 5.1319 ULTRASONIC TRANSDUCER, 42ktlz, .loan., ..mot cont. (a S37S) 149 
10 for 1.09 a O DYNAMIC MIKE, 500 ohm humidoncy with ía04.101330) 196 
IO for 1.29 0 LED RAY DIODES. melts coh.r.nt beam, 5-9W. (0350/) 999 
10 for 1.69 12VDC BLOCK RELAY, SA contacts, SPOT, 700 ohm, (4072) ... 100 
lO for 2.39 RED DISC SPECIAL, Erie. mostly marked, pop value. (0 5341) 190 for 100 

108 for $2.00 
SO for 32.00 

200 for S2.00 
40 for 2.00 

30 for $2.00 
15 for 5100 I for 32.00 

500 pc for $2.00 
tc for 51.00 
90 lo, 11.00 
19 for 31.00 
2C for 31.00 
I for 31.00 

20 for 51.00 
el for $1.00 
3 for $1.00 

100 for 100 
1. for 2.00 
21 for 2.00 

20D for 2.00 
20D for 100 
109 for 2.00 

15 for 2.00 
103 for 2.00 
20 for 2.00 
15 for 2.00 

139 for 200 
100 for 100 
200 for 100 
200 for 2.00 

60 for 2.00 
3O l 100 
30 f,rnr 2.00 
30 for 2.00 
20 for 100 
24 for 2.00 
11,0195 

254 for 100 
050,100 

34lor 2.00 

10 
10 for 100 

for 2.00 
100 for 2.00 
30 for 100 

401E for 200 
3 for 2.00 
X for 1,49 
2 for 1.00 
21or 1.00 
I for 2,45 
! for 1.49 
d for 1.95 
21., 1.49 

2G 10, 100 
751m 200 

IOC for 2.00 
3C for 200 
75 for 2.00 

I for 1.95 
30 for 1.00 
40 for 2.00 

ISO for 2.00 
112 for 2.00 

3 for 1.00 
l0 for 1.00 

L or 1.95 
9 for 1.00 

9 VOLT BATTERY 16..14 typ.o.(o 21521 
b readboord, wick irutrurIions. 0 2/4144 SWITCHING DIODES, Ilk* 16914, 100% prlm..)o 3000) 

UTILITY AC OUTLET, root mounung.(a 3542) - Jet Yrl vs O l AMP CIRCUIT BREAKERS. glue, tSrm00.la 3905) 
CAPACITOR SECIAL, diem. mylar, IyUct, more to 2731) 
VOLTAGE REGULATORS, hobby LM320, 340, 70-3 to 3330) 
PANEL SWITCHES, olldo, Marie., mod, etc to 3261 
RESISTOR SPECIAL, W to LW, carbon, mot/ o 3054 
HALF WATTERS, reel tor., carbon, metal (0 3046) 
NATIONAL IC BONANZA, IIne.ra, 7400. ROM' (o 2160) 
LM340T VOLTAGE REGULATORS, 5 to 24V, TO -220 I. 2835) 
POLYSTYRENE CAPS, e.of'd values, eolt.0., hl -Q to 2729) 
BRIDGES, unte.tod, 2, 4, 6. amp, lull wave )o 4022) 

O MIXED READOUTS, hobby, untested, .127, .3, .5, etc. (8 3618) 
O QUARTER WATTERS, resistor., metal film marked (8 3413) 

PLASTIC TRANSISTORS, un/e.td, TO -92 to 2604) 
PREFORMED RESISTORS, 14, K, 1W, marked, .ott'd (o 2608) 
PRECISION RESISTORS, W, H, 1W, 1%, 2% marked to 2421) 
DIPPED MYLARS, shiny Ilnloh, o..t'd velum (a 2597) 
VOLUME CONTROLS, audio, linear. ...t'd r.lu.. to 2421) 

O CLOCK CHIPS, National, hobby A unl..t.d, alarm (o 5099) 
O MM5262 2K RAMS, hobby, unt.tsd (o 35401 

PU514 SWITCHES, pooh-ta-bro.k, op.!, .1.rm. o 52191 
O CD -4000 SERIES CMOS, . 101 unable ylId to 52141 

CONDENSER MIKES, eenItivo, 500 ohm. 1.5 Volt. (o 3171) 
UNMARKED CAPACITORS, polyatyreno. molded, pop slue. la 3105! 
IC SOCKETS, 14, II ply, oold.r tall. (a 3421) 

O PC TRIM POTENTIOMETERS, thumbwn.el, .cry drlvr ...'t. (o 3345) 
O SLIDE VOLUME CONTROLS, 00í'd 00000., dual., .Ingi.. (o 3057) 
O CRYSTALS, my Incwd. CI, Ham A more to 3250) 
O TERMINALS STRIPS, from 2 lug. up (a 3136) 
0 ME-2NEON LAMPS, all 100% good (o 2913) 
0 SHIELDED CABLE, 1 cond. mike., phenol, (4 3577) 
O SOUND TRIGGER. sound trlgg.o. oar w/amp I. 3625) 

1N4000 EPDXY RECTIFIERS 
Cat. No. Typo 
O 2377 114001 
O 2371 1/14002 

2379 1144003 
O 2340 114004 
O 2341 1N4005 
0 2332 114004 

IV Salo 

50 10 for .49 
100 101or .S9 ' 

200 10 for .69 Order by 
400 loto. .RS Cat Na 
800 10for 1.09 
500 lO for 1.49 

For cooling. flushing, heating BLOCK and lilleting. Quiet Sr 

FANS , dependable. Lightweight, name 
retardant. 3 blades or better 

$9.954'' W 4 
Lorry, 

nno ew 
choosing/. Removed 

from n equipment. Ship wt. 
Ilk Iba. Cat. No. 92CÚ3108 

Famous USA Makers! 4.11/16" s0. 159" deep. 

30 WATT Easy to build, aseemble. In 

STEREO .ten. Uee, two 16 wee. 
Hybrid Amplifier Modules with 

AMPLIFIER heat sinks included/ Power out: 
put 2 z 15 W RMS, both channel. KIT into 8 ohm. from 40.22,000 Hz- Z4.9S Total distortion lees than 1%. 

Use with eery Size: 6'41 z 2-3/4". Wt. 1 lb. Cat. 
masons! N0' 54O Made For Fisher! 

TYPE 
0 $N7400 

SN7401 
SN7402 

0 5117403 
S117401 

O SN7405 
0 SN7406 

517409 
O 517410 

517411 
517413 
5147416 
SN7420 
SN7421 
SN7423 
SN7426 

0 517430 
SN7437 

O SN7435 
0 S117440 
O 5117441 

SN7443 
0507444 

SN7446 
517447 
517490 
SN7451 

O 6117453 
SN7454 

O $N74$5 
SN7460 

O 5117444 
p aN7483 
0 5117470 

5117472 
517473 

SN747S 
SM7476 
517440 
5N74/2 
SN7413 

0 5N74a5 

SM741$ 
SM7499 
5117490 

0 517491 

SALE 
.12 
.12 
.14 
.12 
.14 
.14 
.12 
.20 
.12 
.19 
.49 
.25 
.12 
.25 
.12 
.12 
.14 
.12 
.14 
.12 
.49 
.29 
.12 
.65 
.65 
.12 
.12 
.12 
.19 
.12 
.19 
.12 
.12 
.12 
.12 
.29 
.29 
.39 
.33 
.12 
.12 
.59 
.69 
.25 
.79 

1.25 
.39 
.19 

OrderBy Cat. 
No. 1961 
8 Typo No. 

p SN7492 
5N7.93 

p SN749/ 
CI 517495 

5N74P6 
o 

SN74100 
5174107 

O SN74109 
SN74113 
SN74114 

0 5174121 
0 51471123 
0 SN74132 
0 5N74140 
0 5N74145 
0 5/71151 

5174153 
SN7/1S5 
5N71156 

0 5671157 
SN741SS 

0 5N74161 
0 5/74163 

SN7/164 
p 5174165 
0 51474166 

SN74173 
5174174 

0 51174175 
O áN71177 

SN74176 
SN741/0 

O 5117/162 
O SN74190 
O SN74191 

O SN741º3 
5M74194 

p 5074193 
O SN74197 
0 5M74199 
O SN74200 

SN742S1 
5674264 

CI 3674265 
O SN742H 

.39 
.43 
.49 
.39 
.12 
.12 
.79 
.25 
.29 
.49 
.25 
.29 
.39 
.65 
.39 
.59 
.55 
.55 
..9 
.29 
.55 
.49 
.49 
.89 
.39 
.69 
.00 
.99 
.79 
.89 
.59 

1.49 
.39 
.29 
.79 
.99 
.69 
.69 
.69 
.10 
.69 
.79 

1.99 
.59 

2.49 
2.95 
.99 

ÁVE BRIDGE RECTIFIERS 
PIV 2 AMP 6 AMP 10 AMP 25 AMP 

(.1316) (02456) (024471 102273) 
0 50 .59 .q 1.29 1.59 
0 100 .60 .99 1.19 1.79 

200 .79 1.25 1.89 125 
0 400 .99 1.50 1.99 2.49 0 60 .01 1.75 2.25 3.75 
0 000 1.19 1.95 2.50 4.50 

Ord.0 by Catalog Number .red voltag.. 

' COPYRIGI IT 1978 - POLY PARS*, INC. 

:ó 
O 

O 

O 

VEEDER ROOT COUNTER. 000991, remittable, panel mt. (a 5061) 
DUAL GATE MOSFET, elm. to 3/200, 31117, for RF A Mixer (a 5101) 
LCD THERMAL INDICATORS I$.101'F, 741", Iloslbl (p 5195) 
JOYSTICK, lour 10011 pots, I. 30000) 
EECO TNUMRWNEEL SWITCH, BCD, 0.7 (02170A) 
PLESSEY TV 5102.5100 FILTER. tor at..,. 3 or 4 )0 3975) 
IN NI -CAD CHARGER PAK, Plug -I., 125m., 125 VAC prl to 4096) DATA ENTRY PUSH -SWITCHES, spat, norm open, for keyboard. to S27e( 
5117400 TTL IC.. «Mooted 505+ yield, pop type. (o 2419) 
MINI DIP IC., II , unmet.4 S0%+ yield, pop typo. (o 324S) 
LM380 AUDIO IC'., 2 motto on.a-dlp 505+ yield (o 5244) 
LINEAR$, OP AMPS, un1.010d 505+ "told. amp..dlpa-minldlp. (o241111 
LED WATCH GUTS. mon'a, how good/ We don't know (o 5267) 
SLIDE SWITCHES, met pop etyta. (s 1495) O UPRIGHT ELECTROS, a.t'd "loos A 0.0.011.00.. I0 3226) 

O PREFORMED DISC CAPACITORS, marked value., met (a 2605) CALCULATOR KEYBOARDS, 20 key. and up. (o 5371) 0 ALARM WARMING STICKERS, for windows, 2-3/4". 3" (o 5334) 
O CALCULATOR SWITCHES. SPST-14.0., .../'d, H" se. (0 3524) 

ITT / DIGIT COUNTER, 110VAC, with mounting Ileng. (o 5392) 0 2142369 TRANSISTORS, NP/ switch, 14. 2112222. (a 1392) 
O FACTORY REJECT DIODES. t, elan.), unt.11.4 le 5351) 2000 for 1.00 eeeeI 

8 DIGIT 
FREQUENCY 

COUNTER $77 
More lectures for the money! 
Easy to assemble end celllbrafel 

SPECIFICATIONS: 
SENSITIVITY: 25mV to 33 MHz, SO mV to SO MHz. 
FREQ. RANGE: 1010 to S0MHHz, 

optional oroc.l.r to SOO MHz. 
RESOLUTION: 1 Ha k0 I c, 10 Hz 10 sec. 
GATE TIMES: 1 and 0.1 . 
INTERNAL FREQUENCY STANDARD: 5.24251 MHz 
INPUT IMPEDANCE: 1 rn010h,n 

Easy to rend 35" led digit.. 
dependable MOS/LS1 circuitry. 
Q is crystal controlled for .e high accuracy! Diepl9ye internal 
frequency standard IL the touch 
of a button. Built in pow.r sup- 
ply! Flip -top black vinyl covered 
wooden cabiwt for envy access. 

ACCURACY: L FPM 10 4 MHz 
LEAD ZERO BLANKING 
SIZE: 654 4 215 0 545" deep. WT: 2 lb.. 
POWER REQUIREMENTS: 110VAC, 60 Ex. 

Cat. No. 4049 COUNTER KIT... 177 Cat. No. 4050 COUNTER WIRED A CALI 3... 9112 Cat. No. 5433 COUNTER WITH PRESCALER 
WIRED S CAU 

3 0 

a 

} 

2z 

e 

e 

..5150 

TRANSFORMER SALE! 03814No. 
110VAC Prlm.rl. 0 3399 

3323 ' / n 1 . 5407 

!4rR1. 111 

6395 

:V. 
3412 

RIBBON CABLE AT THIN PRICES t28 Ulr. n.11 Cona fete 0l6 3 ft. f1.5.á WG A 025 414. 51.98 40 3 H. 51.98 Coder by Cat. 026 4 ft. 31.98 0 50 2 It. 51.9$ No. 3039 .04 034 3 ft. 51.0$ 060 2 ft. 51.9$ conductora. 
FREQUENCY COUNTER PRESCALER KIT Fit. inside our Frequency Counter Cabinet. Require Works with all +6r. DC. 100mA. With instruct Inqupey 000n1r.1 do .. 
Cot. No. 5213 PRESCALER KIT /24,9561, $24.95 
Cat. No. 5225 PRESCALER 0 Eotnda rang WIRED 534.95 to 500 MHz: 

Output V. 
6.3 
6.3 
24VCT 
/4VCT 
34VCT 
12V 

Amp 
IA 
500mA 
300mA 
IA 
3A 
300mA 

AIM 
Open frame 
Metal Encased 
Open frame 
Open frame 
Open frame 
Open frame, PC 

any rghtñake10% discount off nyim Ih s ad! Or, forany 
take 

S%discount! POLY 
shipment, 

SICOUNT 
ALLEY continues 

with 

$50 
2 

t 
COwhere! 

biggest discounts available o Y 

MICROPROCE S RS! 
MEMORIES! SUPPORT! 

OrdOr by Cat. No. 3165 and typo 
O 6006 57.95 0 1259 1945 

140404 9.95 0 2102-L1 51.39 0 1212 0 3.501103 .79 0 8214 7.55 0 MM5260 ,09 0 1214 3.50 0 MM5262 ,39 0 1224 3.50 0 M915240" 3.9S 0 1278 8.95 0 19K4200P.11 3.93 0 1238 7.95 0 MK4094 3.95 0 1251 9.95 0 IM 1945 1253 10.93 0 17024 1.95 0 4265 10.50 0 MM5207 195 0 6257 19.95 0 2704 10.95 

O 

i 

11 

GIANT MINI TOGGLE SWITCHES SALEI 
3A 126VAC contact. 

or better/ 
Top USA 
mp key /f% 

Cat. No. Contact. Salo 
O 4036 SPOT B9e 
0 6055 SPOT' 9SO 

4037 DPDT 1.21 
0 5422 DPDT' 1.49 
IT 5434 3PDT 1.69 
O SO17 4P0T 1.15 

- center off 

LINEAR "POP" OP AMPS if o 
1:1:1 

Type 
O LM300N 
O LM300H 

LM301V 
O LM301N 

LM307V 
O LM308V 

LM304H 
O LM309K 
O LM312V 
O LM320T-6V 
O LM322N 
O LM32211 
O LM324N 
O LM339f1 

LM340K-SV 
LM3401t-8V 
LM34011-12V 
LM340K-ISV 
LM340K-1111 
LM340K-24V 

O LM34OT-SV 
LM340T-e1 
LM3407-12V 

O LM340T-15V 
LM340T-11V 
LM340T-24V .811 

LM3SO1 .79 
LM37714 1.49 
LM379S 5.50 
LM340/ .69 
NE53I11 1.49 
1E53214 .25 

O /E54011 2.50 
NE5550 .39 
Case code: T=TO 

V=Mini dip: K=TO- 

Each 
.49 
.49 
.25 
.25 
.25 
.29 
.59 

.29 

.79 

.59 

.89 

.99 

NES56N 
O NESSBV 

/1E55411 
NE511N 
N[665N 

O NESBSH 
O NEa87V 

LM703N 
LM704H 
LM709N 
LM710N 
LM711N 
LM723N 

O LM733N 
0.LM74IV 

LM741H .11 
LM74714 ,39 
LM1304/ .99 
LM1310N .99 
MC1312N 2.49 
LM1414V .49 
LM14511V .29 
LM1$00N 
LM302$H 
LM3f00M 

O LM3909V 
LM42SON 
75451 
7S453 .29 

O 75491 
76492 

O 75494 
O A283 

DMS/N ,M 
Order by Type No. 

220 Power T ah: 
I; 11=TO-5; N=DIP. 

Ave 
.29 
.21 

1.09 
.19 
.79 

1.20 
.39 
.19 
.19 
.29 
.35 
.49 
.59 
.19 

.25 

.69 

.29 

.89 
1.99 
.29 

.49 

.49 

.99 

.77 

DIP Cat. No. 

SWITCHES O i66áá 
3021 
2677 
5164 

O 3672 
Order by 

.. Cat. So. 

Switche. Sal. 
2 .77 
3 .q 
4 ,q 
7 1.79 
/ 1.99 
10 2.50 

Send for new FREE 
20 page catalog 

Sale each Including the best bargains n: 
12.49 SEMICONDUCTORS Solar Energy) 
51.98 _ Computer Compononfa rib.. Optical 
11.95 Ov0r 400 asortme.t.l lua moron-morI 
53.95 01111.1 clocks and test equipment' IC'S $6.88 HI-FI dome, e.okml LED'S 51.49 SEND FOR YOURS NOWT 

Easy to build a complete nudm SANYO pryer ear h fi, tape, AM. 

AUDIO FM, PA,or 1Reponee20 
20,000 H l then .5% dl 

MAY PAKtorsion ntver. Ell':toeAMPLIFIER 
neat radlaung pan.1,utmn I BE PHONE ! 

RO. eOX aSO LYNNFIELD 
thick )tit 8 ox. With Terms: 01930 'inaracúon 

.. : Add Postage Rated: Net 30 :Cat. Non Type ' Watto-RMSPhone: (617) 
245-3828s3sosrK-one 

11 Retell: 16.18 Del Carmine St. 
ó áiáí áix-013 zó ¡.1111 :; MINIMUM ORDER: $8 Wakefield, MA 11 O 5415 STK-OSB 30 í1.q 

5275 sTK-050 w 20.q F ORDER/NG wn.n a.d.,ing, .Iw.y, p 5353 STNS :`.a 1542 1/.q .: INSTRUC- 
1 h: m.. TIONS: orderl:g 1.,m and the month e/ 

I I 

CIRCLE NO 46 ON FREE INFORMATION CARD 
107 
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74S188 3.00 
1702A 4.50 
MM5314 3.00 
MM5316 3.50 
2102-1 1.45 
2102L-1 1.75 
2114 9.50 
TA 16028 3.95 
TMS 4044- 9.95 

8080 8.95 
8212 2.95 

DIODES/ZEN ERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc. 1N914 100v 10mA .05 8 -pin pcb .20 ww .35 2N2222 NPN (2N2222 Plastic .101 .15 
1N4005 
1N4007 

600v 
1000v 

1A 
1A 

.08 

.15 
14 -pin pcb 
16 -pin pcb 

.20 ww 
.20 ww 

.40 

.40 

2N2907 
2N3906 
2N3904 

PNP 
PNP (Plastic - Unmarked) 
NPN (Plastic - Unmarked) 

.15 

.10 

.10 1N4148 75v 10mA .05 18 -pin pcb .25 ww .75 2N3054 NPN .35 1 N4733 5.1v 1 W Zener .25 22 -pin pcb .35 ww .95 2N3055 NPN 15A 60v .50 
1N753A 
1N758A 

6.2v 
10v 

500 mW Zener .25 
.25 

24 -pin pcb 
28 -pin pcb 

.35 ww 

.45 ww 
.95 

1.25 

Ti P1 25 PNP Darlington 
LED Green, Red, Clear, Yellow 
D.L.747 7 seg 5/8" High corn -anode 

.95 

.15 
1.95 1N759A 12v .25 40 -pin pcb .50 ww 1.25 MAN72 7 seg corn -anode (Red) 1.25 1N 5243 

1N5244B 
1N5245B 

13v 
14v 
15v 

.25 

.25 

.25 

Molex pins .01 

2 Amp Bridge 

To -3 Sockets 

100 -pry 

.25 

.95 

MAN3610 
MAN82A 
MAN74A 
FND359 

7 seg corn -anode (Orange) 
7 seg corn -anode (Yellow) 
7 seg corn -cathode (Red) 
7 seg corn -cathode (Red) 

1.25 
1.25 
1.50 
1.25 25 Amp Bridge 200 -pry 1.95 

C MOS 
4000 .15 
4001 .15 
4002 .20 
4004 3.95 
4006 .95 
4007 .20 
4008 .75 
4009 .35 
4010 .35 
4011 .20 
4012 .20 
4013 .40 
4014 .75 
4015 .75 
4016 .35 
4017 .75 
4018 .75 
4019 .35 
4020 .85 ' 4021 .75 
4022 .75 
4023 .20 
4024 .75 
4025 .20 
4026 1.95 
4027 .35 
4028 .75 

4030 .35 
4033 1.50 
4034 2.45 
4035 .75 
4040 .75 
4041 .69 
4042 .65 
4043 .50 
4044 .65 
4046 1.25 
4049 .45 
4050 .45 
4066 .55 

4069/74 C04 .25 
4071 .25 
4081 .30 
4082 .30 

MC 14409 14.50 
MC 14419 4.85 

4511 .95 
74C151 1.90 

7400 .10 7473 .25 
7401 .15 7474 .30 
7402 .15 7475 .35 
7403 .15 7476 .40 
7404 .10 7480 .55 
7405 .25 7481 .75 
7406 .25 7483 .75 
7407 .55 7485 .55 
7408 .15 7486 .25 
7409 .15 7489 1.05 
7410 :15 7490 .45 
7411 .25 7491 .70 
7412 .25 7492 .45 
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7438 .20 74126 .35 
7440 .20 74132 75 
7441 1.15 74141 .90 
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7453 .20 74165 1.10 
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MCT2 .95 LINEARS, REGULATORS, etc. 
8038 3.95 
LM201 .75 
LM301 .45 

9000 SERIES 
9301 .85 95H03 1.10 
9309 .35 9601 .20 
9322 .65 9602 .45 

LM308 (Mini) .95 
LM309H .65 
LM309K (34oK-5185 
LM310 .85 
LM31 1 D (mini) .75 
LM318 (mini) 1.75 
LM320K51 /905)1.65 
LM 320K 12 1.65 

MICRO'S, RAMS, CPU'S, 
E -PROMS 

8214 8.95 
8224 3.25 
8228 6.00 
8251 8.50 
8255 8.50 
8T13 1.50 
8723 1.50 
8T24 2.00 
8T97 1.00 
21078-4 4.95 
2708 9.50 
Z80 PI 0 8.50 

- T T L - 
74176 .85 74H72 .35 74S133 
74180 .55 74H101 .75 74S140 
74181 2.25 74H103 .55 74S151 
74182 .75 74H106 .95 74S153 
74190 1.25 74S157 
74191 .95 74L00 .25 745158 
74192 .75 74L02 .20 74S194 
74193 .85 74103 .25 74S257 (8123) 
74194 .95 74L04 .30 
74195 .95 74L10 .20 74LS00 
74196 .95 74L20 .35 741501 
74197 .95 74L30 .45 74LS02 
74198 1.45 74L47 1.95 74LSO4 
74221 1.00 74L51 .45 74LS05 
74367 .75 74L55 .65 741508 

74L72 .45 741509 
75108A .35 74L73 .40 74LS10 
75491 .50 74L74 .45 741511 
75492 .50 74L75 .55 74LS20 

74L93 .55 74LS21 
74L123 .85 74LS22 

74H00 .15 74LS32 
74H01 .20 74500 .35 74LS37 
74H04 .20 74S02 .35 74LS38 
74H05 .20 74S03 .25 74LS40 
74H08 .35 74SO4 .25 74LS42 
74H10 .35 74S05 .35 74LS51 
74H11 .25 74508 .35 74LS74 
74H15 .45 74510 .35 74LS86 
74H20 .25 74S11 .35 74LS90 
74H21 .25 74S20 .25 74LS93 
74H22 .40 74S40 .20 74LS107 
74H30 .20 74550 .20 74LS123 
74H40 .25 74S51 .25 74LS151 
74H50 .25 74S64 .15 7415153 
74H51 .25 74S74 .35 74LS157 
74H52 .15 74S112 .60 74LS164 
74H53J .25 745114 .65 7415193 
74H55 .20 74LS367 

LM320T5 
LM320T12 
LM320T15 

1.65 
1.65 
1.65 

LM340K15 
LM340K18 
LM340K24 

1.25 
1.25 
1.25 

LM324N 1.25 78L05 .75 
LM339 .75 78L12 .75 
7805 (34075) .95 78L15 .75 
LM 340T 12 .95 78M05 .75 
LM 340T 15 .95 LM373 2.95 
LM 340T 18 .95 LM380 (e-14 Pi N) .95 
LM 340T24 .95 LM709 (8,14 PI N).25 
LM340K12 1.25 LM711 .45 

INTEGRATED 
NO. CIRCUITSON CASO 

UNLIMITED 
CIRCLE 25 FREE INFORMATION 

7889 Clairemont Mesa Boulevard, San Diego, California 92111 
(714) 278-4394 (Calif. Res.) 

All orders shipped prepaid No minimum 
Open accounts invited COD orders accepted 

Discounts available at OEM Quantities California Residents add 6% Sales Tax 
All IC's Prime/Guaranteed. All orders shipped same day received. 

24 Hour Toll Free Phone 1.800-854-2211 American Express / BankAmericard / Visa / MasterCharge 

LM723 .40 
LM725N 2.50 
LM739 1.50 
LM741 (8-14).25 
LM747 1.10 
LM 1307 1.25 
LM1458 .65 
LM 3900 .50 
LM75451 .65 
NE555 .35 
N E 556 .85 
NE565 .95 
NE566 1.25 
N E 567 .95 

SPECIAL 
DISCOUNTS 

Total Order Deduct 

$35-$99 10% 
$100 - $300 15% 

$301-$1000 20% 

AmericanRadioHistory.Com
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MPUTER INTERFACES se,PIRIPHRALS 
For free catalog Including parts lists and schematic's, send a self-cddressed stamped envelope. 

.1 

APPLE II SERIAL I/O T.V. TYPEWRITER 
INTERFACE * 

Part no. 2 

Baud rate is continuously adjustable 
from 0 to 30.000 Plugs into any periph- 
eral connector Low current drain. RS- 
232 input and output On board switch 
selectable 5 to 8 data bits, t or 2 stop 
bits, and parity or no parity either odd or - 
even Jumper selectable address 
SOFTWARE Input and Output routine 
from monitor or BASIC to teletype or other serial printer. 

Program for using an Apple II for a video or an intelli- 
gent terminal. Also can output in correspondence code 
to interface with some selectrics. Board only - $15.00; , 

with parts - $42.00; assembled and tested - $62.00. 

MODEM * Pa40411 ffliel 
rt no. 109 11. 

Type 103 Full or half 
duplex Works up to 300 
baud Originate or Ans- 
wer No coils, only low 
cost components TTL 
input and output -serial 
Connect 8 ohm speaker 
and crystal mic. directly to board Uses XR FSK 
demodulator Requires +5 volts Board $7.60; 
with parts $27.50 

DC POWER SUPPLY * 
Part no. 6085 

Board suppliesa regulated+5 volts 
at 3 amps., +12, -12, and -5 volts at 
1 amp. Power required is volts AC 
at 3 amps., and 24 volts AC C.T. at 1.5 

amps. Board only $12.50; with 
parts excluding transformers $42.50 

TAPE INTERFACE * 
Part no. 111 

Play and record Kansas 
City Standard tapes 
Converts a low cost tape 
recorder to a digital re- 
corder Works up to 1200 
baud Digital in and out 
are TTL-serial Output of 
board connects to mic. in 

of recorder Earphone of 
recorder connects to input on board No coils 
Requires +5 volts, low power drain Board $7.60; 
with parts $27.50 

' ' _ - o , 

ii 

Part no. 106 
Stand alone TVT 
32 char/line, 16 

lines, modifications 
for 64 char/line in- 
cluded Parallel 
ASCII (TTL) input 
Video output 1K 
on board memory 
Output for compu- 
ter controlled cur - 
ser Auto scroll 
Non-destructive curser Curser inputs: up, down, left, 
right, home, EOL, EOS Scroll up, down Requires +5 

volts at 1.5 amps, and -12 volts at 30 mA All 7400, TTL 
chips Char. gen. 2513 Upper case only Board only 
$39.00; with parts $145.00 

V..tt.'444..:Se* . ..2 gl 

Part no. 112 
Tape Interface Direct Memory Access Record 

and play programs without bootstrap loader (no 
prom) has FSK encoder/decoder for direct con- 
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to a 

digital recorder at any baud rate. S-100 bus com- 
patible Board only $35.00; with parts $110.00 

UART & BAUD RATE 

GENERATOR* 
Part no. 101 

Converts serial to parallel 
and parallel to serial Low 
cost on board baud rate 
generator Baud rates: 110, 
150, 300, 600, 1200, and 
2400 Low power drain +5 

volts and -12 volts required 
TTL compatible All characters contain a start bit, 5 to 

8 data bits, 1 or 2 stop bits, and either odd or even parity. 
All connections go to a 44 pin gold plated edge connec- 

tor Board only $12.00; with parts $35.00 with connector 
add $3.00 

ELECTRONIC SYSTEMS 
To Order: 

Dept. PE, 

8K STATIC 

RAM rIr 

Part no. 300 
8K Altair bus memory 

Uses 2102 Static memory chips Mem- 
ory protect Gold contacts Wait states On 
board regulator S-100 bus compatible Vector 
input option TRI state buffered Board only 
$27.50; with parts $160.00 

RF MODULATOR* 

Part no. 107 
Converts video to AM modu- 

lated RF, Channels 2 or 3. So 
powerful almost no tuning is re- 
quired. On board regulated 
power supply makes this ex- 
tremely stable. Rated very 
highly in Doctor Dobbs' Journal. Recommended 
by Apple. Power required is 12 volts AC C.T., or 
+5 volts DC Board $7.60; with parts $13.50 

RS 232/TTY * 
INTERFACE 

Part no. 600 
Converts RS -232 to 20mA 

current loop, and 20mA current 
loop to RS -232 Two separate 
circuits Requires +12 and -12 
volts Board only $4.50, with 
parts $7.00 

RS 232/TTL* 
INTERFACE 

Part no. 232 
Converts TTL to RS -232, 

and converts RS -232 to 
TTL Two separate circuits 

Requires -12 and+12 volts 
All connections go to a 10 pin gold plated edge 

connector Board only $4.50; with parts $7.00 
with connector add $2.00 

P.O. Box 21638, San Jose, CA. USA 95151 

Mention part number and description. For parts kits add "A" to part number. In USA, shipping paid for orders accompanied by check, money order, or 
Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% 
for tax. Outside USA add 10% for air mail postage, no C.O.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for 311 

ICs, components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via 
first class mail. Prices are in US dollars. No open accounts. To eliminate tariff in Cahaca boxes are marked "Computer Parts" Dealer inquiries invited. 
24 Hour Order Line: (408) 226-4064 * Circuits designed by John Bell 
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QUEST Cosmac Super Elf Computer $106.95 
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, Tiny Basic, Ascii 
Keyboards, video character generation, etc. 

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 see the microprocessor chip 
operating with the unique Quest address and 
data bus displays before, during and after 
executing instructions. Also. CPU mode and in- 
struction cycle are shown on several LED indica- 
tor lamps. 

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. 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, input, memory protect, 

Super Expansion Board with 
This is truly an astounding value! This board has 

R 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 (S12.00 value). 
EPROM can be used for the monitor and Tiny 
Basic or other purposes. 

A IK Super ROM Monitor $19.95 is available as 

an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software. (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, video graphics driver with 
blinking cursor and block move capability. The 
Super Monitor is written with subroutines allow- 
ing users to take advantage of monitor functions 

Auto Clock Kit S15.95 
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 53.95 for beau- 
tiful dark gray case. Best value anywhere. 

RCA Cosmac VIP Kit 229.00 
Video computer with games and graphics. 

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 instrucs. Green 
and orange displays also avail. Same kit w/.80" 
displays. Red only. $21.95 

60 Hz Crystal Time Base Kit $4.40 
Converts dighal clocks from AC line frequency to 
crystal time base. Outstanding accuracy. Kit in- 
cludes: PC board. MM5369, crystal, resistors, 
capacitors and trimmer. 

r5 

memory select, monitor select and single step. 
Large. on board displays provide output and op- 
tional high and low address. There is a 44 pin 

standard connector for PC cares and a 50 pin 
connector for the Quest Super Expansion Board. 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 90 page instruc- 
tion manual. 

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 Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit 5106.95, High 
address option S8.95, Low address option 
59.95. Custom Hardwood Cabinet with drilled 
and labelled front panel 524.95. NiCad Battery 
Backup Kit S4.95. All kits and options also come 
completely assembled and tested. 

Questdata, a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic for ANY 1802 System 
Cassette 510.00. On ROM Monitor 538.00. 
Super Elf owners. 30% off. Object code listing or 
paper tape with manual $5.50. 
Original ELF Kit Board 514.95. 

Cassette Interface $89.95 
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 Ports with lull 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. A Godbnut 8K RAM 
board is available for S127.95. Parallel I/O Ports 
$9.85, RS 232 54.50, TTY 20 ma I/F $1.95, 
S-100 $4.50. A 50 pin connector set with ribbon 
cable is available at 512.50 for easy connection 
between the Super Elf and the Super Expansion 
Board. 

The Power Supply for the Super Expansion Board 
is a 5 amp supply with +8v 18v + 12v -5v. 
Regulated voltages are +5v 8 + 12v $29.95. 
Deluxe version includes the case at $39.95. 

° a's 

Same day shipment. First lile 
. parts only. Factory tested. 

Guaranteei money back. Ou al- 
ly IC's an 7 other componerts 
at factory prices. 

INTEGRATED CIRCUITS 

7400111 
' 74009 

74020 
74040 
74099 
74109 
7414N 
74209 
74225 
74300 
74426 
7445N 
74475 
744811 
7450N 
74740 
74750 
74656 
74890 
74906 
74920 
74930 
74959 
741004 
741079 ,29 
741215 .34 
141239 .59 
741256 .39 
741459 .69 
741504 .95 
741519 .69 
741510 1.00 

° 7415711 69 
74161N .87 
741625 .87 

741634 .87 
741740 .96 
74115N 90 
741909 '.15 
741929 .87 
741936 .85 
742219 1.55 
7429814 '.65 

743656 66 
7436511 66 
743674 .66 

° 74300 T1L 
7415000 25 

, 7415029 .25 
741.5040 .25 
7415059 .25 

. 741S086 .25 
7415109 25 
741s13N 10 
741S1471 .90 
7415200 25 

° 7415229 .25 
74LS286 41 

7410300 25 
7415336 .39 
7415386 30 
7410740 35 
74107511 a1 
7415900 .51 

1415936 .51 
7415950 889 
74E51079 35 
74151190 .3s 
14151139 35 
7431329 72 
74151369 .35 
/4151516 6/ 
741.5155N 67 

.67 
°° 74151662N 91 
:Y 74151639 .91 

74151749 .95 
1415190N 1.06 

r 74152210 1.95 
o 74325879 .67 

74L536/9 .89 

8 LINEAR 
043045 .90 

043048 67 
CA3081 1.80 
CA3082 1.90 
CA3089 2 95 
1M301A11/A9 35 
1630s11 .87 
1011079 .35 
1143089 .89 
1030911 1.15 

1840096 .95 
L9311110 90 

1013171/K 292 
1.35 
1.20 

6_95 
35 

.17 

.17 

.19 
23 

.17 

.63 

.17 
1.39 

.20 

.50 
69 

.60 

.69 

.17 

.29 

.49 
as 

1143206.5 
LM3236-5 

LM3208.12 
LM320X.15 
LM320T.5 
1M320T8 
1013201.12 
LM3207.15 
11432411 
163396 
143406-5 
163406-8 
L63406-72 
103406-15 
1013406.24 
163401,5 
1M3407.8 
1M340T.12 
1013401.15 

2.00 
.43 
.43 

3 

90 

35 
60 
60 
50 
60 
15 
55 

.10 

.lo 
10 

10 

10 

70 

10 

10 

10 

163401.68 
1M340T-24 
103435 
10370 
16377 
101379 
1.413806 
16381 
16382 
10170311 
1.017095 
14723N;9 
147336 
1M741CN 
1M1419 
1M7a71EM 
34,87469 
16113034 
011304 
141305 
1111307 
101310 
161458 
161800 
141811 
1011889 
142111 
142902 
10139009 
103905 
LM3909N 
01014584 

9E5400 
NE550N 

055554 
465564 
6E565,4 
6E5665 
1165674 
965706 
1165716 
78105 
78208 
79105 

781405 
75108 
7549100 
7549201 
75491CN 

1.11 

1.11 
/.$ 
1.15 
4.54 

5.04 I« 
1.6E 

1.60 
E 

27 

54 

.6: 

.3`. 

26 

31 
82 

1.10 
1.27 
2.0C 
2.75 

.47 
1.75 
1.50 
300 
1.1° 
Iá4 

.6C 
1.75 

61 

.50 
2.89 

19 
1.00 
1.50 
1.20 
5W 5 

Bo 
70 

85 
1 15 

50 

.55 

.89 

A le o CONVERTER 
80386 4.50 
87000.0 13.95 
870709 22.00 
875001 1395 
10130 9.95 
9400UI90 7.40 
IC11103 9.50 
1017107 14.25 

CMOS 
CD34001 Fzir. 50 
C04000 16 
CD4001 21 
CD4002 21 
c04006 1.10 
C04007 .21 
004008 .21 
C04009 39 
004010 39 

có 4óii ii 
004013 .36 

004014 .06 

C04015 86 
04016 36 
C04017 .91 

004018 9a 

004019 21 
004520 1.02 
004021 1.02 

CD4022 86 
C0a013 21 
C04024 .75 
004025 21 

C04026 151 
C04027 36 
CD4028 79 
C04029 1.02 
c04030 21 

004035 1.02 
004940 1.02 
004042 71 

004043 63 
C04044 63 
004046 1 67 
004049 35 
004050 
004051 
C04050 
C04066 
Co4068 
004069 
C04070 
C04071 
Co4072 
Conn 
C04075 
Co4076 
004078 
004081 
CD4082 
C04116 

c04s77 
004515 
Co4516 
cD4518 
004520 

C04527 
004528 
004553 
004566 
C04583 
CD4585 
C04o192 
74C00 
71004 
74C10 
74014 
74C20 
74C3o 
74048 
74C74 
74076 
74090 
14093 
74C754 
740160 
74C175 
140192 
140221 
740905 
740906 
74c914 
740922 
740923 
740925 
740926 
740927 

INTERFACE 
8095 
8096 
9097 
8098 
8509 

8710 
8713 
8120 
8723 
8724 
8725 
8726 
8728 
8797 
8798 

P.O. Box 4430C Santa Clara, CA 95054 pa 
For will call only: (408) 988-1640 

2322 Walsh Ave. 

94 

2.52 
1 10 
1.02 
1.02 
I.51 

79 
5.15 
2.25 
4.50 
I 10 

3 00 
.28 

33 
.28 

2 IO 
28 
28 

1.95 
.75 

1.40 
LIS 
1.40 
3.00 
1.44 
1.35 
1.65 
200 
3.00 

.75 
195 
5.50 
5.50 
6.95 
6.95 
6 95 

65 
65 
05 
65 

1 25 
50 

3.00 
5.50 
3 10 

350 
3.20 

1 69 
2 75 
1,69 
1.69 

140544E14CRY RAM 
2101-1 3.95 
2102.1 .95 
260241-4 1.60 
21102 1.25 
21048-4 4.95 
21079 4 95 
2111.1 3 75 
2112.2 3 95 
2114 8 50 

16 17 95 
25138 6 30 
21102-1 149 
1045262 40 
145280 3.00 
1045320 995 
1045310 5 94 
704780-3 4.00 
P04711.4 5.00 P51013.95 
á0Óñ1 19.95 
82525 2.90 
911020 1 /5 
11001655 6.95 
4457100 4.50 
514438500.7 9.95 
MCM6511A 9.95 
9368 3.50 
4100 10.00 
416 16.00 

CLOCKS 
14145309 3.00 
01.15311 3.60 
14015352 4.00 
01015313 3.60 
011.15354 3.90 
10.15315 400 
4015316 5.00 
1.1015318 3.60 
MM5369 210 
005841 14.45 
00.15865 / 95 

I 
36 

CT7007 5.91 
142 C17010 8 95 

41 
C1701s 7.25 

0 11145375AA11 390 
40 01053758881 490 
40 1205 18.50 
21 7207 7.50 
21 7208 15.95 
21 7209 495 

.21 050026C6 3.75 
115 05005609 3.75 

40 010153104 2.50 
21 

.21 MICROPROCESSOR 

004507 1Ó0 ÁÓ804 wnn ®ta 2B 95 
CD4508 4.25 8085 27.00 
004510 I 02 280 29 95 

Digital Temperature Meter Kit Sinclair 31/2 Digit Multimeter 
Indoor and outdoor. Switches back and forth. 'i Batt./AC oper. 1 mV and .1NA resolution. Resis- 
Beautiful. 50" LED readouts. Nothing like it Lance to 20 meg. 1% accuracy. Small. portab@. ° 

° available. Needs no additional parts for com- . completely assem, in case. 1 yr. guarantee. Best 
plete, full operation. Will measure -100° to value ever! 559.95 
+200°F, tenths of a degree, air or liquid. 5' 

' Very accurate. $39.95 Video Modulator Kit S8. c15 
Beautiful hardwood case w/bezel $11.75 Convert your TV set into a high quality monitor 

without affecting normal usage. Complete kit 
NiCad Battery Fixer/Charger Kit with full instructions. 
Opens shorted cells that won't hold a charge 

4. and then charges them up, all in one kit w/full r 2.5 MHz Frequency Counter Kit 
parts and instructions. $7.25 Complete kit less case $37.$0 

r. 

30 MHz Frequency Counter Kit 
PROM Eraser ° Complete kit less case $47.75 ` 
Ultraviolet, assembled 549.95 ° Prescaler kit to 350 MHz 519.95 

Clock Calendar Kit $23.95 1978 IC Update Master Manual 
CT7015 direct drive chip displays date and 1978 IC Update Master Manual $30.00. Com- 

' time on .6" LEDS with AM -PM indicator, . plate IC data selector, 2175 pg. Master refer- ,' 
Alarm/doze feature includes buzzer. Complete . ence guide. Over 42,000 cross references. , 

with all parts, power supply and instructions, Free update service through 1978. Domestic 
less case. postage $3.50. Foreign S6.00. 

TERMS: $5.00 min. order U.S. Funds: Calif -residents add 6%tax °' 1u'0. 
BankAmericard and Master Charge accepted. . 

:Shipping charges will be added on charge cards. 

DECEMBER 1978 CIRCLE NO. 48 ON FREE INFORMATION CARD 

CLOCK MODULES Compete Warm sacks 
ready to nook ucompa I t 5 - and - 

.64mSon very compact wnn .50- and 

.84- awns. 
*410028, C or E .50- 8.95 
1021'30 ,, 2.95 
1441010A, C or E .14' 12.25 
102121 

transformer 
1.25 

{\/}J¡ 

s pswalewhn pone 115 

switches when purchased 
wí004 CII 2.95 

68,,,, c moduledisplay 

green Auer. 15.95 

RESISTORS !,wan 5=, 
10 per type 03 1350 per type .012 

20 per Noe 07 5 356piece117 pack 
100 per Noe 015 Sper type 6.75 

56 key ASCII keyboard 6,4 562.50 
f. IMO 

try 
assembled 7250 

53 y ASCII keyboard 14.90 
Fully assembled 65.00 Enclosure 14 95 

1405 
Red 7018 .15 

1 Green. Orange. Yellow 7018 20. - 
Jumbo Red 20 
Gram. Orange. 

Mounting 
Jumbo 25 

Cnp511 LEO M Clips 6'31 25Iso 

CONTINENity TAL 

gram ESll 

Complete TAI SPECIALTIES In stock 
Complete Ilne CO. xsl 
MAK100 1 O19X GreO. 05. 1111 95 

08 WIRE WRAP TOOLS in flock 
Portable MUXimeter 516.00 

550 

-a.oper 

G 
General se or me 0. cBGITATNeMhMET 

679505 

3 

a0YpowCoblmeDpr0As 
. 

compact case 

3.95 
2 95 
7.50 
l 

15]5 3 

3.75 
8.75 
8.75 
2.50 
2.90 
2.90 

48.50 8 DO 

4.50 

4 
50 
25 

4.25 
a 25 

o (1) 

KEYBOARDS 

Cover 1.50 DA15P 2.10 
RS232 Complete Set 6.50 DA15S 3.10 

5-100 Computer Boards 
8K Static RAM Kit 5127.00 

16K Static RAM Kit 265.00 
24K Static RAM Kit 423.00 
32K Dynamic RAM Kit 449.00 
64K Dynamic RAM Kit 945.00 
8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 
Motherboard 539. Extender Board 58.99 

= FREE: Send for your copy,of our NEW 1978 
QUEST CATALOG. Include.28:stamp. 

111 

8212 
8214 
8216 
8224 
8228 
8251 
8253 
8255 
8257 

ELECTRONICS 

1.90 
8 00 
2.90 
2 90 

535 
8.50 

10 00 
9.25 

19.50 
19.50 

COP1802CO 19.95 
C0718020 15.00 
CAPI861 17.95 
6820 9.95 
5850 12.95 
6502 12.50 

IC SOCKETS 
Solder III Low Pra11I1 
PIN 1 UP PIN 1UP 

8 .15 22 30 
14 .18 24 .35 
16 .20 28 .42 
18 .27 36 .58 
10 19 40 57 

34'4541 nl nap pole 

3054°1 X40°w i0 

WIRE WRAP LEVEL 3 

PIN 
25 

PIN 
.86 

16 .27 28 1 00 
18 57 40 1.23 

UARTmfO 
AY5-1013 
445.1014 
3341 

PROM 
17024 
982523 
9825123 

9825126 
5825129 

0825131 
X825135 
0825137 
2708 
048577 
8223 
271611 
2716 Intel 

CRYSTALS 
I MHz 

2 MHz 
4 MHz 
5 MHz 

IO MHz 
18 MHz 
20 MHz 

32 MHz 

32768 MHz 
1 8432 MHz 
7 5795 MHz 

2 0100 MHz 
2.097152 MHz 
24576 MHz 
3.2768 MHz 
5 0668 MHz 
5.185 MHz 
5.7141 MHz 
6.5536 MHz 
14.31818 MHz 
16.131 MNz 
22 1154 MHz 

COMPUTER BOARD KITS 
611RPMA68AR 513195 jr 
46 EPROM 111 114 95 

Board Mt 

I/O Board 60 04 40 50 

Extender Board w/connector 12 50 
video Intmace board Ion 125 00 
166 EPROM board k11 two PROMS 74 50 
Ó9K Stall RAM board 4t 395 00 _ 
Norm Star Floppy Disk KR 5665 00 MI 
Adannnal onve KO 415 00 

SPECIAL PRODUCTS 
MM5865 Stopwatch Timer 9.00 
PC board 7.50 
Switches Mom Pushbutton 37 

de 25 
Encoder 

os 
s 5001655 6.95 

3 Digit universal 
Counter Board KO 

04004es 5-58 Von OC to 5 MN, 
3 

90 0114;112,5111111= 
50..125 LED Osp4o 15.50 

voles 1,5431,6 lwlicn .50 

P4ratronles 1006 Look 
Anel7zer Kit 5224.00 
Mode, 10 lugger 

Expander Kit 522900 
140011 150 Bus 

Grabber Nil 5369 00 

TRANSFORMERS 
6V 300 rna 3 15 
12 Vol 300 matranslormer 1 25 
12.64 CT 600 3 75 
12V 250 ma w a al plug 2 95 
726 CT 250 ma war plop 3 50 

244 CT 400 ma 3 95 
104 1.2 amp wall plug 4 85 
18161mo 52.95 

390 

390 W 
4.50 
1.20 
1.95 

0 

4.50 
4.50 
4.50 
150 
4.50 

25 
4.15 
4.50 

50 

CONNECTORS 
DISPLAY ZEDS 

00 
4453 CA 270 2 39 

41 On edge 2. 
100 611 cace 4.50 69472/74 CA/CA3300 1 00 
100 pin edge WW 5.25 0170a CC 300 115 

300 1 DO 

KEYBOARD ENCODERS 017271728 72 
WN 

CA/CC 500 190 
4452376 912.50 017470750 aCC 600 1.95 
445.3600 13.50 01750 CC 600 1.95 
740927 5.50 090359 CC .357 70 
740923 550 8110500507 CUCA 5001.35 
8001655 895 01,10501510 CUCA 500 .90 

045800'801 CUCA 800 220 
IC Test Clips 3 digit Bubble 60 

1 10 4 alar hable .BO 

Red .55 47 058 Fluorescent 705 
Black 55 47 0010 Fluorescent 1.75 

5 091 14 On 8Spla7 1 00 
Keyer 8043 14.50 05069 9 Pon 4146110 60 

comp. w s ec /sock 7520 Clanes 614locees 39 

TRANSISTORS 
2922224 
2113904 
263906 
263055 

18 
COMPUTER GRADE CAPS 

18 
1600 8506 2006 4.50 

11 
2000 mtd 455 2.50 

. 

.69 3200 504 2.50 
5500 254 2.50 
5800 406 3 00 
6100 405 3.00 

6100 505 3 00 

00 
SOV 

55V 2 

50 800050 
9400 654 3 00 

10000 205 2 50 
12000 304 150 
35000 25V 5 00 
55000 254 5 00 
82000 15v 6 00 

160000 104 6,00 

at 

Stopwatch Kit Sá.95 
fti 

Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 - 
min., 59 sec., 99 1/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. a y 

D Connectors RS232 
25 Pin Subminiatures 
D825P 2.95 DE9P 1.50 

ti 

DB25S 3.95 DE9S 1.95 

AmericanRadioHistory.Com



Izf Ole 
5 9/pkg 

15 9/09 
25 9Ipk9 
27 9/Pag 
47 13/ok9 

68 (Up, 
100 &okra 
150 Broke 

C\ 15 Megahertz PORTABLE MINI -SCOPES 

- , .- - , -rDnuAAcLe MS -215 

Ill 4- .4100:, 
44, 111111 ,r. 

'2 a er ere, with RECHARGEABLE 
PORTABLE (2.7-1-46.4"Wx7.5"13) BATTERIES & CHARGER 

AVAILABLE OPTIONS - usable on both the MS.215 and the M5.15 

41-140 Leather Carrying Case $45.00 - 41-141 10 to 1 Probe, 524.50 

$435.00 
SINGLE,,T MS-15 

$318.00 

KIM -1 MICROCOMPUTER 
Fully Assembled & Tested 

' Including Documentation 
7 dersi . NEW LOW PRICE 

$179.00 

DIP SWITCHES J58722-03 51.40 158722.07 $1.85 
SPST SLIDE TYPE J58722-04 1.70 JSEI7 22-08 1.95 

.108722-01 $1.00 J58722-05 1.75 J58722-09 2.00 
JS87 22-02 1.08 I J58722-06 1.80 J587 2 2-1 0 2.20 

Dash No. indicates number of switch positions on DIP Switch. 

ALUMINUM ELECTROLYTIC (RADIAL LEAD) 
mid 10,00 16volt 254011 36 ace, 50,03 

8/51.00 7/51.00 7151.00 7151.00 6/51.00 
0.7 1101.0cr 7/51.00 6/5300 5/5303 4/51.00 
10 7/51.00 7/5300 6/51.00 6/5100 4/51.00 
22 7/51,00 6151.00 5/51.00 4/51.00 4/51.00 
33 6/51.00 5/51.00 4/51.00 4/S1.00 4/01.00 
47 6181.00 5/51.00 4/51.00 4/51.00 3/51.00 

100 5/51.00 5/51.00 4/01.00 4/51.25 3/51.00 
220 4/51.00 4151.06 3/S1.00 3/51.25 2/51.00 
330 3/5300 3/51.00 3/0125 2/51.00 2151.00 
470 3,1300 3/51 26 2/51.110 2/51.25 S 80 
1000 . .... 2/51.25 5 80 5370 
7210 51.30 51.60 52.50 

50 VOLT CERAMIC DISC CAPACITORS 
$300 PER PACKAGE 

pf One 

220 8/0kg 
270 7/09 
300 lick9 
330 7/okg 
390 ' n49 
470 7/PH, 
560 //Pair 
680 Hoke 

nsfd OW 

.001 9/pkg 

.0015 9./pkg 

.0022 9/pug 

.003 9/nkra 
.0047 60, 
.005 grokg 
.01 900g 

rIrla Oty 
.015 8/pkg 
.02 84,4 
.027 Broke 
.03 8/okg 
.039 7/oke 
.047 7/1.kg 
.1 Great, 

Ballantine Model 1010A 
la Dual Channel/XY Scope 

T la a 

a T I7 A professional oscilloscope to 

.1 :98 0 he& ilk. fit your basic needs. 

High quality, easy to maintain, and easy to use. Ideal 

for production, design laboratories, field service and 

schools. FREQUENCY: DC to 15MHz each channel 
24ns rise time. SENSITIVITY: 2rnV/crn to 20V/cm - Con. 

TOP QUAL ITY tenuously yarible gain. TIME SASE: 100ns/cm to 1.25s/cm- 
X100 Megnif ier - Trigger beyond 20MHz. 
PORTABILITY: Only 7Kg(15 pounds). 
DISPLAY: 8410cm CRT with 3600 volts. PLESSEY POLYESTER 

MINI.BOX CAPACITOR 
51.75 PER PACKAGE 

MFO OTY MIO 13TV 

CMI 8/pk9 
.0012 8/01, 
.0015 8/013 
.0018 8/09 
.0022 8tpkg 
.0077 09 
.0033 8/okg 
.0039 8/09 
.0047 Wok 9 

.0056 8/09 

.0068 Broke 
OCR? 80/kg 

.01 8/4.9 

.012 Woe 

.015 Drake 
.018 Hoag 
.022 Inak 9 

.027 7/eke 

.033 70pka 

.039 HO, 
647 leaky 
.056 Volta 
068 7/pkg 

.062 7/041 

.1 7/pkg 
12 6/pay 
.15 6/eke 
.18 Wok, 
.22 Slokg 
.27 4/oke 
.33 4rpkg 
39 3/0k9 
.47 3/ok9 
56 3/okra 
.68 2rokg 
.87 bpi, 

1.0 2/pkg 

$695.00 

I The Instructor 50. 
Desktop Compote 

from SIGNETICS 
- 7 

Complete, Ready -To -Use 
Microprocessor Learning Package 

Includes everything you need to. 
117 a11, 

35000 
wi 19t m u ,a0cdh i 

one compact package. 

1.9 10 up 100142 

Microprocessor & Support ICs 

AM2901ADC 24.80 20.15 15.50 
08080A 11.20 9.60 8.00 
P8080A 5.95 5.10 4.25 
C13085A 26.75 23.00 19.25 
PE10854 22.00 19.00 16.00 
D8212 4.40 3.85 3.30 
P8212 3,26 2.85 2.44 
0E1216 4.20 3.67 3.15 
P8216 3.06 2.68 2.29 
08224 5.60 4.90 4.20 
AM8224PC 4.00 3.50 3.00 
D8226 4.20 3.67 3.15 
P8226 3.06 2.86 2.29 
013228 8.00 7.00 6.00 
AM8228PC 7.00 6.12 5.25 
08238 8.00 7.00 6.00 
AM8238PC 7.00 6.12 5.25 
C8251 11.20 9.60 8.00 
P8251 5.95 5.10 4.25 
C8255 10.25 8.75 7.30 
P8255 5.60 4.80 4.00 
AM8257PC 14.35 12.30 10.25 

VIDEO DISPLAY CONTROLLER 
1.24 25 up 100uP 

CRT8002A 35.00 29.90 27.60 

UART 1.24 25 up 1 00up 
COM201 7P 5.70 4.60 3.80 
COM2017HP 5.70 4.60 3.80 
COM2502P 8.00 6.85 5.95 
COM2502HP 9.00 7.85 6.95 
COM6402P 8.00 6.85 5.95 
IM6402-IPL 5.70 4.55 3,80 
IM6403-IPL 10.40 8.35 6.95 
USRT 
COM2601P 28.00 22.00 18.50 
ASTRO 
COM1671 42.00 36.90 32.50 
DUAL BAUD RATE Generator 
COM5036 13.20 10.60 8.80 
BAUD RATE GENERATOR 
COm6046 11.00 8.80 6.95 
Multi -Protocol Syn Trans/Receiver 
COM 5025A 64.00 48.00 36.00 
KEYBOARD ENCODERS 
KR2376STP 12.00 9.60 8.00 
KR3600STP 12.00 9.60 8.00 
EA2007APC 13.50 12.50 11.00 
EA2030PC 13.50 12.50 11.00 
DOT Matrix Character Generator 
CG5004L 30.00 24.00 20.50 
CRT CONTROLLER 
CRT5027 50.00 44.00 38.70 

MODEL 303 DUAL TRACE 

9 PORTABLE OSCILLOSCOPE 

15M1.4./5mV - Fully Automatic Triggering 
- Three Power Source,AC, Rechargeable 
Ni -cad, or external DC source from 11 to 

30V. - Safety Recharging - Small & Light - Stabilized Power 

Supplies High Reliability 

MODEL 303 Complete w/Probes and Nhcad Bat. $895.00 

The FLUKE 8020A 
Over 100.000 will be sold in 1978 

Why? II - 

$16900 

Visit our store, hold one in your 

hand and you will know why. 

Low cost DMM for bench or field 

""s21L. 

1111.1 
_ 

LCD Display -True RMS, 50k Hz 

and Higher -Conductance Ranges 
for noise3 ree leakage measure- 
ments to 10,000 Magohrn. 
Function Power 22 ranges of AC 
and DC volts end current. 6 ranges 
of resistance, end 3 ranges of con- 
ductance. Plus Specks you Expect 
from Fluke -Like 20.1% on DC 
for one Yo4r. 

8010A $23900 

FLUKE 
Low cost multifunction Counter 

"4 '41~1111 
, 5 Hz to 80 MHz 

6 -Digit 
L4.14111'9 zero suppression 
Auto annunciation/overflow 

High Sensitivity 
25mV rms, typically 15mV 

Autoreset 
On all Gate lime intervals 
On all Function switches 

Four Selectable Gate Times 
0.1 Hz resolution 

Unique Autoranging 
Accurately measures signals 
containing largo amounts of 
FM or PM 

1900A $ 34500 

3% Digit LED, Digital Multimeter 

Push Button Control 

Completely Self Zeroing 

0.1% Basic DC Accuracy 
Full Overload Protection 

The Model 8000A gives you more 
functions for your money. There 
are 26 ranges, including 5 ranges 

each of ac and dc voltage, 5 

ranges each of ac and de current 
and 6 ranges of resistance. 

8000A 5 32500 

INTERSIL 144 ?Sup 1004 
10180380CP0 4.45 5 3.75 0 3.13 
1C17106Cel. 14.70 11.75 9.80 

1C1.7107CPL 13.95 11.10 9.15 

FAIRCHILD 
74IPC .35 .30 .25 

AMD 1.24 25 up 100uP 

6110026EN 51.68 51.47 51.76 
2524V 2.50 2.25 1.95 

25250 3.65 3.55 3.42 

2533V 4.90 4.01 3.42 
466080PC 7.50 6.00 5.00 

LINEAR 1-24 25 up 100 up 

LM1 00H $7.00 $5.55 $4.65 
LM101H 1.65 1.32 1.10 
LM101AH 1.80 1.44 1.20 
LM1 05H 4.85 3.90 3.25 
LM106H 4.80 3.80 3.20 
LM107H 2.10 1.68 1.40 
LM109K 5.70 4.50 
LM1 10H 6.00 4.80 
LM111H 4.50 3.60 
LM114 4.50 3.60 
LM1 1BH 12.75 10.20 
LM1 240 3.23 2.58. 
LM200H 6.00 4.80 
LM201H 1.80 .86 
IM201AN114)1.95 1.55 
LM202H 7.50 6.00 
LM205H 5.50 4.40 
LM206H 4,25 3.40 
1_81208H 6.60 5.25 
LM209H 3.00 2.50 
LM209K 3.25 2.75 
LM210H 6.05 4.85 
LM211H 3.45 2.75 
LM211,18) 5.50 4.50 
LM218H 10.65 8.50 
LM300H 2.70 2.15 
LM301AH .95 .78 
LM301AJ 1.25 .98 
LM3020 4.35 3.45 
LM302H 4.00 3.20 
LM304H 3.25 2.58 
LM305H 1.45 1.15 
LM3061.4 1.80 1.40 
LM307H .90 .72 
LM307N18) .80 .64 
LM307N(1 4) .90 .72 
LM3013H 1.28 1.02 
LM308AH 5.10 4.00 
LM308AID 6.75 5.40 
LM308AN(81 4.50 3.60 
LM308D 3.45 2.75 
LM308N(8) .86 .68 
LM309H 1.85 1.60 
LM309K 2.40 2.00 
LM310H 2.55 2.00 
LM3100 4.80 3.86 
Lm310N18 / 2.00 1.56 
LM3I1D 5.50 3.90 
LM311H 1.05 .84 
LM311N18) 1.05 .84 
LM31214 3.53 2.82 
LM316H 6.45 615 
LM317H 3.45 2.95 
LM317K 3.95 3.15 
LM3181-1 3.38 2.70 
LM318N113) 3.00 2.40 
LM319H 2.85 2.28 
LM319N(14) 2.48 1.98 
LM324D 1.58 1.26 
L.M324N114) 1.50 1.20 
LM339A0 3.00 2.40 

3.90 
4.00 
3.00 
3.00 
8.50 
2.15 
4.00 

.72 
1.30 
5.00 
3.70 
2.85 
4.40 
2.10 
2.45 
4.05 
2.30 
3.65 
7.10 
1.80 

.65 

.83 
2.90 
2.65 
2.15 
.90 

1.20 
.60 
.53 
.60 
.85 

3.40 
4.50 
3.00 
2.30 

.57 
1.10 
1.40 
1.70 
3.20 
1.34 
3.20 
.70 
.70 

2.35 
4.30 
2.00 
2.35 
2.25 
2.00 
1.90 
1.65 
1.05 
1.00 
2.00 

LINEAR 1-24 25 up 100up 
LM339AN11 4)1.95 $1.56 01.30 
LM339J 2.50 1.98 1.67 
LM339N 1.05 .84 .70 
LM3480 2.63 2.10 1.75 
LM348N114) 1.80 1.44 1.20 
LM349D 2.90 2.30 1.95 
LM349N(141 2.00 1.60 1.35 
LF355H 1.60 1.25 .95 
LF356FI 1.60 1.25 .95 
LF357H 1.60 1.25 .95 
LM380N114) 1.90 1.80 1.50 
LM380N18) 1.90 1.80 1.50 
LM381N 2,90 2.60 2.00 
LM388N 2.90 2.60 2.00 
NE555N .45 .35 .30 
NE556A 1.12 .98 .84 
LM565CN 1.50 1.20 1.00 
LM566CN(8) 2.60 1.90 1.60 
AM592PC 1.80 1.45 1.20 
AM685OL 14.25 11.40 9.50 
AM685HL 13.40 10.70 8.95 
AM686CN 5.25 4.20 3.50 
AM686HC 13.40 10.70 8.95 
AM687ADL 28.50 22.80 19.00 
AM6B7DL 22.50 18.00 15.00 
LM703L 1.50 1.20 1.00 
LM709CH .90 .70 .60 
LM709CN .62 .51 .43 
LM710CH 1.25 .99 .83 
LM710CN 1.00 .79 .66 
LM710DC 1.80 1.60 1.40 
LM711CH 1.85 1.47 1.23 
LM711CN 1.05 .84 .70 
LM715HC 4.20 3.15 2.85 
LM7151-1M 30.00 24.00 20.00 
LN17150C 7.40 5.90 4.95 
LM723HC 1.35 1.10 1.00 
LM723PC 1.15 .90 .75 
LM725DC 5.25 4.20 3.50 
1M725HC 4.50 3.60 3.00 
LM725HM 18.00 1 4.40 12.00 
LM733HC 1.35 1.08 .90 
LM733OC 2.20 1.75 1.45 
LM733C5/114) 2.00 1.60 1.35 
LM741DC 1.15 .90 .75 
LM741 HC .90 .72 .60 
LM741CN(14) .85 .67 .56 
LM741CN18) .75 .60 .50 
LM741 DM 2.25 1.80 1.50 
LM741HM 1.40 1.15 .95 
LM747DC 2.10 1.65 1,40 
LM747HC 1.95 1,55 1.30 
LM747PC 1.65 1,30 1.10 
LM747DM 2.18 1.74 1.45 
LM747MM 1.95 1.56 1.30 
LM748HC .98 .78 .65 
LM748HM 1.50 1.20 1.00 
LM748CN(13) .90 .72 .60 
LM748CN(1 4) .95 .78 .65 
uA1458CH 1.95 1.55 1.30 
LM3909N 1.80 1.40 1.20 

POWER SUPPLIES from ADTECH POWER 

C> 

MODEL RATING 
NUM BE R Vdc Amps 

AP55-3 5 3 

AP56-2.5 6 2.5 
APS1 2.1.6 12 1.6 
APS15-1.5 15 1.5 
1-4 5-9 10 up 

$42.00 534.00 532.20 

MODEL RATING 
NUMBER Vdc Amps 

DAPS 5.8 55 0.8 
DAPS 9-12.5 S9 to 12 0.5 
DAPS 12.75 512 0.75 
DAPS 15-.60 015 0.60 

1-4 5-9 10 up 
$53.00 $43.00 540.70 

Intersil LED or LCD, 
31/2 DIGIT PANEL . 

METER KITS I," 
BUILD A WORKING DPM IN 1/2 HOUR WITH 

THESE COMPLETE EVALUATION KITS 
tow 'hew no« Pens for yourserr lOVE 004f 

door tne Hosi Or LEO displav Igor the 7107) 111141,9,10, 
material, includon9 PC Poord.lor lunctionl. panel male, 

ICL7106EVn.co) $29.95 16171070.EO) $24.95 

44.1" Sliren 
HYBRID AUDIO 

POWER AMPLIFIER 

SI -1010G (10W output) 
51.1020G 120W output/ 
A -SI -8 (Socket for above) 
51.1030G 130W ~Put) 
SI -1050G 150W output) 
A.SI.10 (Socket for above) 

$ 6.90 
513.95 

.95 
519. 00 
527.80 

.95 

Data with Application Notes .50 

CIRCUITS 1802 SERIES MICROPROCESSORINTEGRATED 

CERAMIC 5510 .125.0 
1.24 2S up 100 up 

519.95 517 35 515.90 
14 00 1320 11.00 
7.75 0.75 6.10 
8.25 7.15 6.50 
5.65 4.90 4.45 

11.70 11.00 9.20 
5.50 4.75 4.30 
5.50 4.75 4.30 
5.65 4 90 4.45 
5.55 4.90 4 45 

180210 
182210 
162410 
1852LO 
185310 
185-4L0 
18561.0 
18571.0 
18581E1 
185910 

scm5101E 

EPDXY 40 te115 

1802LE 
1822LE 
1824LE 
1852LE 
1853LE 
1854LE 
1856LE 
les? LE 
1858LE 
I0001.6 

C 

124 25 up 100up 
511.20 

8.05 
3.55 
1.90 
345 
8.50 
1.10 
1.10 
1.45 
345 

510.60 S 885 
7.20 6.10 
335 2.80 
1.80 150 
1.40 1.15 
8.00 6.65 
1.05 87 
1.05 67 
1.40 1.15 
1.40 1.15 

MICROMOS MEMORIES 
855 7.65 6.45 5C1115555AE 9.00 740 630 

Soft -Touch TONE DIALER 
Convert standard rotary phones into Touch -Tone. 
Improved microphone for better audio. 
Solid State reliability. Convenient operation. 
Utilize for tone signaling, also. 
Five second Installation: Unscrew the mouthpiece 
on your telephone end drop out the carbon micro- 
phone disk. Screw on the Soft -Touch unit and it's 
ready for use. 
Comes in Six colors - Black, Ten, Green, White, Red and Yellow. 

ORDER YOURS TODAY P/N 2006 -color $34.95 

THE COMPLETE 

VIM -1SYSTEM 
MICROCOMPUTER 

BECe '-> ;I I Fully Assembled - Features KIM 1 

sal , hardware compatibility - 28 Double 4 ,,... ... RunctiOn keypadlw/audio rasponcel 
. - - 6 -Digit HEX display - 3 on board 

r'l 4 'programmable interval timers - 4K 
..I a- e.-11-rla -- '''' byte ROM -resident monitor - 111 

byte 2114 static RAM lexpandsble to 4K bytes on board -3 
PROM/ROM expansion sockets for 2316/2332/2716 EPROMs 
STANDARD INTERFACE: Audio Cassette Recorder 1135 

Baud KIM -1 compatible and 2400 Baud) - Full Duplex 20ma 
TTY Interface - System Expansion Bus (KIM1 compatible - 
TV Controller Board - CRT compatible interface - Applica- 
tion Port w/15 Bi-directional TTL linos for user applications. 
Requires a single 5 volt supply. 
ORDER YOURS TODAY $269.00 

HIGH QUALITY /g Watt 5% Carbon Film RESISTOR SETS 

sr 

¿ACH SET CONTAINS 840 RESISTORS -20 each 

of the following values (In ohms) .68, 1, 1.5, 2.2. 

3.3, 4.7, 6.8, 10, 15, 22, 33, 47, 68, 106 150, 220, 

330, 470. 680, 16, 1.5K. 2.26, 3.36, 4.7K, 6.8K. 
10K, 15K, 22K, 33K, 47K, 68K, 100K, 150K, 
220K, 330K, 4706, 680K, 1M, 1.5M, 2.2M, 3.3M, 
and 4.7M Part No'. 

Complete with Storage Bin RS.14-25 $24.90 

Use a POWERACE for faster and easier 
prototyping of all types of electronic 

circuits 

POWE RACE 103<snown1 5124.95 

POWE RACE 101 S 84.95 

POWERACE 102 $114.95 

PHONE ORDERS: Call 213-641-4064 

CALIFORNIA 
ANCRONA 

110$0 ...... on Elhyd 

Culver City CA 902» 
12131 390-3595 

CALIFORNIA 
ANCRONA 

1300 E EdEPT, Xv 
San. Ana, CA 97705 

17141 547,8424 

CALIFORNIA 
ANCRONA 

1051E Ei Cmlno Pam 

Sunnv.14. CA 94.7 
14001 2434121 

CA:551V 
5656 E,asar St 

""15c5ZI'VEP 
16041 324-0707 

, , , 

Send Check or Money Order to: P.O. Box 2208P, 

Culver City, Calif. 90230. California residents add 

6% sales tax. Minimum Order; 510.00. Add 51.00 to cover postage 

and handling Master Charge and Visa welcomed. Please include 

Your charge card number. Interbank number and expiration date. 

5% CARBON FILM RESISTORS 
Only in Multiples of 100pcs per value 

141A1 51.69 'AW 91.69 
10 100 1.0K 10K 100K 1.0M 
11 110 1.1/0 11K 110K 1.1114 

12 120 1.2K 12K 120K 1.2M 
13 130 1.3K 13K 130K 1.3M 
15 150 1.511 15K 150K 1.5A1 

16 160 1.6K 16K 160K 1.6M 
18 180 1.8K 18K 180K 1.8M 
20 200 2.0K 20K 200K 2.0M 
22 220 2.2K 22K 220K 1.2M 
24 240 2.4K 24K 240K 2.4M 
27 270 2.7K 27K 270K 2.7M 
30 300 3.011 30K 300K 3.0M 
33 330 3.31< 33K 330K 3.3W1 

36 360 3.6K 36K 360K 3.6M 
39 390 3.9K 39K 390K 3.9M 
43 430 4.3K 43K 430K 4.3M 
47 470 4.7K 47K 470K 4.7M 
51 510 5.1K 51K 510K 5.1M 
56 560 5.6K 56K 560K 5.6M 
62 620 6.2K 62K 620K 6.2M 
68 680 6.8K 68K 680K 6.8M 
75 750 7.6K 75K 750K 7.561 
82 820 8.2K 82K 820K 8.2M 
91 910 9.1K 91K 91011 10.01M 

DIP SOCKETS 
.24 25 up 50 .10° up 

LOW PROFILE 
ARZT.TI .14 .13 .12 .11 
A14ZT-T .17 .16 .15 .14 
A16ZT.T .20 .19 .18 .17 
AlFIZT-T .25 .24 .23 .22 
A2227-7 .33 .32 .31 .30 
A24ZT.T .34 .33 .32 .31 
A28ZT-T .39 .38 .37 .36 
A40ZT.T .43 .42 .41 .40 
WIRE WRAP (GOLD) 
AlOWG .49 .48 .47 .46 
A14WG .51 .50 .49 .48 
A16WG .53 .52 .51 .50 
A1BWG .64 .63 .62 .61 
A24WG 1.05 .95 .92 .90 
A28WG 1.40 1.25 1.20 1.18 
A36WG 1.59 1.55 1.53 1.50 
A4O75G 1.70 1.65 1.60 1.55 

WAVEFORM 
- NI, GENERATOR 

I 
40' S500 

Kit includes; etched and drilled 
PC board, 2 X18205 IC's, and 
complete assembly instructIonx 

FIRST QUALITY ELECTRONIC COMPONENTS 

ARIZONA 
ANCRONA 

451B E Brodwxy 
TuCsOn. E15711 

10021 Bel 2.348 

GEORGIA 
ANCRONA 

3330 Piedmont 1114, N.E. 
Atlenla. ork 30305 

14041 261-7100 

OREGON 
ANCRONA 

1125 N.E. El2nd 41.. 
Portia, OP 97220 

Moll 259.5541 

TEXAS 
ANCRONA 

2049 tfirrenond 
TIOuEtOn, TX 77090 

11131 529-3489 

CIRCLE NO. 4 ON FREE INFORMATION CARD 
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UNIVERSAL 4Kx8 MEMORY BOARD KIT PRINTED CIRCUIT BOARD ° 

$69.95 
P 

41 2'.61 - 2" SINGLE SIDED EPDXY 
32-2102.1 fully buffered, 16 address lines, on BOARD 115" ;hi, A u, 1. 
board decoding for any 4 0l 64 pages, standard S 60 ea. .. 5152.60 
ae pin 1411, may be 11044 with F-8 &_KI M 7 WATT LD-65 LASER DIODE IR $8.95 

EXPANDABLE F8 CPU BOARD KIT . 2N 3820P FET - 0 45 
$99.00 2N 5457 N FET S 45 

featuring Falrbug PSU.I K-ol static tam. RS 232 - 252646.1»T 5 .45 
interface. documentation, 64 BYTE req.,er ER 900 TRIGGER DIODES 4 51 00 

26 6028 PROD UJT S 65 
C/MOS (DIODE CLAMPED) 

4001 
4002 
4006 
4007 

- .18 
- .18 
- .95 
- .18 

4019 
4020 
4021 
4022 

- 37 
- .00 
- 90 
- .90 

4049 - 35 
4050 - .35 
4053 - 1.10 
4055 - 1.25 

74017- 
74C74- 
74C83- 
74C86- 

4009 - .37 4023 - .18 4066 - .70 74C93- 
4010 - .37 4024 - .75 4071 - .18 74C151 
4011 - .18 4025 .18 4076 - 97 74C160 
4012 - .18 4027 - .37 4520 70 740161 
14013 - 29 4028 - 80 74C00- .22 74C174 
4014 - .75 4029 - .95 74002- .22 740175 
4015 - .75 4030 - .33 74C04- .24 740193 

. 4016 29 4035 .97 74C08 27 74C901 
4017 - .90 4042 - 65 74C10- 27 740902 

- 4018 - .90 4046 1 35 14C42- 85 74C914 

Isaa 
Rs>vI41[Ie1IiCF 4111 

7509 DI, 0,11 5R 

ne .,;IRON 
i+50.,,i 

1 19 

75, 

5700,7,0,9 ovNi,+ N 
40501 

n1. 3741,4ciE.EN 

I 95 117573 

17s17a 
AV 5 1011155,11 

7,471 90 
711.02 M5090 50, 

o.N 45 
570.55 595 o.N14p7 

5,9 1. 
45 11774 

3 45 127s 

R.191597140C 517.51,10911450145,S 

.65 
MINIATURE 
100, 1K, 215 515 10K, 20K. 50K, 100K, 45 200K, 50015 1Meg, 2Meg, 5.75 each 3/52.00 1.15 

40 CHARGED COUPLE DEVICES 
.75' 

1.40 
1.05 
1.05 0 

1.05 
1,05 
1.20 

48 
48 ; 

1.70 d.¡ 

, : xw o 

S I. 

f)f 

/5 

s)ss 

CRYSTALS 53.45 ea, RIBBON CABLE 
000 hair 

5 00 MHe 
6 000 
8 000 MHz MHz 

10 000 MHz 

.AT (COLOR CODED! 
#30 WIRE 

26 cond. -.50/0er foot 
40 cond. - ,75/Per loot 
50 cond. .90/per foot 

CTS 206.8 eight pos bon dip switch .... 51.60 
C r5-206.4 four posi ior dip switch ....51.45 
LIGHT ACTIVATED SCR's 
TO 18, 200V I A $ .70 

SILICON SOLAR CELLS 
2V." diameter .4V at 500 ma $4.00 

FND 359 C.C. 4 S -50 LED READOUTS 
FCS 8024 4 digit DL -704 C.A. .3" $ ./5 
C.C. 8- display $5.95 DL 747 C.A..6" 51.'5 
END 503 C.C. .5" 5 .85 END 803 C.C. .8" 51.95 
ENO 510 C.A. .5" 5 .85 FND 810 C. A..8" 51.95 
DL 704 .3" C C. $ .85 

MULTI -TURN TRIM POTS 

CCD 2010 100x100 Image Sensor $95.00 
CCD 202C 1000100 Image sensor $145.00 
VERIPAX PC BOARD $4.00 
This board Is a 1/1651,14 sided paper epoxy 
board, 4Y,".6Y," DRILLED non ETCHED which 
will hold op to 21 single 14 pin IC's or 8,16 or LSI 
DIP IC's with busses for power supply connector. 

FP 100 PHOTO THAN$ $ 50 
RED, YELLOW, GREEN or AMBER 

LARGE LED's .2" ... 6/51.00 
TI L.1180PTO-ISOLATOR.. $ 75 
MOLEX PINS 100/51.0 

1000/58.00 

1 WATT ZENERS: 3.3, 4,7, 5.6, 9.1,10, 
12. 15, 18, or 22V . 6/01.00 

MC6860 MODEM CHIP 59.95 
MCM 6571 A 7 x 9 character Pen 510.75 

Silicon Power Rectifiers 
PRV IA 3A 124 50A 1256 ¿4OA 

.14 30 80 3 70 5 00 

.20 35 1 15 4 25 6 50 

.25 50 140 6.50 9.50 
.30 .70 180 8.50 12.50 
.35 90 2 30 10.50 16.50 
45 1 10 2 75 12.50 20.00 

SAO 1024,1 REDICON 1024 stage analog 9ucket 
a g ' hI 91 . $18,95 

100 06 
200 07 
400 09 
600 11 

800 15 
1000 20 

IN 4148115914/ 15,01 00 

RS232 GB 25P male ... 52.25 
CONNECTORS D8 25S 17106,4 , 5295 

HOODS $1,00 

REGULATORS 
309K S .95 34010.12,15 
723 9 .50 or 24V $ 95 
LM 376 . S .60 340T-5, 6, 8, 12 
320T12, 15 15,18 or 24VS 95 

or 24V $1,25 78 MG $1.35 
79 MG $1.35 

r 1 
Terms: FOB Cambridge Mass. Send 254 for our catalog featuring 
Send Check or MOlfayy Order, ° Transistors and Rectifiers Include POstepa, Minimum ' 145Hampshire St., Cambridge, Mass. Order $5.00, COD'S $20.00 

TRANSISTOR SPECIALS 
2N6233-NPN SWITCHING POWER 5 1.95 
MRF-804 a CB RF Transistor NPN S .70 
253772 NPN Si TO 3 5 1.00 
2N1546 PNP GE 10.3 . . . . . . . S .75 
254908 PNP Si TO 3 5 1 00 
766056 hPN S T03 D.,.knot., 5 I IC 
265086 PrVP S. 10.92 4 5 1 00 
2N3137 NPN Si RF 5 .55 

253919505S,103RI S I50 
2N1420 NPN Si TO 5 3/5 1.00 
253767 NPN S. T0 66 S 70 

252222 NPN Si 10 18 5 5 1 0 
7N3055 NON Si TO 3 5 .50 
2N3904 NPN Si TO 91 6/5 1.0C 
263906 PNP Si T092 6/5 1,00 
255796 NPN Si TO 220 . S 5C 

266109 PNP S, TO 720 . S .55 
?1_\ . 

4/5 1.00 

TTL IC SERIES7445_ 
.65 

7400- .13 7446- .68 
7401- .13 7447- .58 
7402- .13 7448- .68 
7403- .13 7450- .15 
7404- .15 7472- .25 
7405- .13 7473- .28 
7406- .16 7474- .28 
7407- .20 7475- .45 
7408- .18 7476- .30 
1409- .18 7480- .31 
7410- .13 7483- .65 
7411- .18 7485- .87 
7412- .13 7486- .28 
7413- .36 7489-1.25 
7414- .60 7490- 
7416- .22 7491- 
7417- .25 7492- 
7420- .13 7493- 
7425- .25 7494- 
7426- .22 7495- 
7427- .19 7496- 
7430- .13 74107- 
)432- .22 74121- 
7437- .21 74122- 
7438. .21 74123- 
7440- .13 74125- 
7441- .70 74126- 
7442- .37 74150- 

.58 
A7 
47 
.67 
.65 
.65 
.28 
.29 
.38 
45 
40 
40 71491- .50 
.94 75492- 50 

74151- .61 
70153- .61 
74154- .94 
70155- .58 
71157- .55 
71161- .55 

74162- 79 
79163- .55 
70164- .85 
74165- .95 
70170- 1.68 
74173- 1.20 
71174- .95 
74175- .85 
71176- .75 
74177- .75 
74180- 65 
74181- 1.90 
71190- 1.00 
74191- 1.00 
74192- .79 
74193- .79 
74194- .80 
>.195 50 
71196- .86 
7.1279- .55 
7.1367_ 50 
75325- 1.50 

DATA CASSETTES 1'2 HR S .95 

22/44 Pin Solder Tail .156- Conn $1.95 

MM 5387AA new Clock chip which will thr0ctly 
drive LED's 12/24 hrs.. 1 supply & a,arm 55.95 

NO. 30 WIPE WRAP WIRE SINGLE 
STRAND 100' $1.40 

ALCO ..ti TOGGLE SWIICTES 
MTAlob SPOT , S .95 
MTA 206 CPDT . , S 1.70 
MIA 206 P.000T CENTER OFF 5 1.85 
MSD 206 P DPDT CENTER OF F 

LEVER SWITCH $ 1.85 

SOLID STATE SALES 
P.O. BOX 74A - 

r SOMERVILLE, MASS. 02143 TEL. (617) 547-7053 

CIRCLE N0. 54 ON FREE INFORMATION CARD 

° JUMBO LED READOUT ARRAY 
By Bowmar, .5 in. 
character common L'/ -,..,. J cathode. Designed 

Thñ'ftttttf for use with multi - 
1a95plexed clock chips y LIMITED STOCK 4 digits in 1 pack! 

COMPUTER PARTS 
Z-80 
Z -80A 
8080A 
8212 

$19.95 
$24.95 

$6.95 
$2.25 

NATIONAL SEMICONDUCTOR ' 

Full - ave BricMs DIP SOCK- ETS 
PRV 
100 
200 
400 
600 

8 PIN ,37 24 PIN .35 
14 PIN .20 28 PIN .40 
16 PIN .22 40 PIN .60 
la PIN .25 

SANKEN AUDIO POWER AMPS 
S. 1010010 WATTS $ 7.80 
Si 1020 G 20 WATTS... . $15.70 
S. 1050 G SO WATTS.. .. $28.50 

TANTULUM CAPACITORS 

2A 

.75 
95 

1.20 

6A 

1.25 
1.50 
1.75 

256 
1.30 

23.000.0 

4.00 

22UF 35V 5 SI 00 68UF 35V 4 S1 00 
47UF 35V 5 SI 00 IOUF 10V $ .25 
68UF 35V 551 00 22UF 25V 5 40 
tUF 35V 5 51 00 15UF 35V 3/$1.00 
7 2 UF 20V5 51 00 30UF 6V - 5/51.00 
3 3UF 20V 45100 47UF 20V S .35 
4.7UF 15V 5/51,00 68 UF 15V S .50 

1000F 10V 0 .40 
74íS SERIES 

1,45509 . 21 
/45510 20 

icaset 
/41337 
.5555 715 

5311 

1.4,551 

'1) 

rP.6 - +f 

1.455131 - 

149.67 

74,5173 5.5 

WM. 09 

LINEAR CIRCUITS 
LM 101 75 

LO 3011748 25 
LM307 30 

LIN 308 .75 
LM 311 75 
LM 318 1 20 
LM 324 .70 
LM 339 10 

LM 358 .70 
561 370 15 

LM377 160 
LM380 95 

381 1,25 
LM 382 1 25 
lo 387 115 
11.4 537 250 
LO 553 1.50 
LM 555 39 
LM 5. 85 
NESaOI 1.25 
560 2.00 

I 
565 95 
566 110 
567 110, 

90 

95 
25 
35 
25 

.50 
2.50 

95 
50 

3900 0 
8038CC '.90 

91 .95 
LF35611 1.20 

TRIACS SCR'S 
PR 16 106 25A 1.50, 66 3515 

100 40 70 130 .40 50 1 20 
200 70 I 10 175 60 70 1.60 
400 1 10 I 60 2 60 1 00 1 20 2.20 
600 1.70 2.30 3.60 1.50 3.00 

59,5773 - 
945.99 - 51J 

7453793 - 50 
719.65 - 411 

1455.5 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

JUMBO CLOCK MODULE 

ASSEMBLED! NOT A KIT! 

ZULU VERSION( 
We nave a bm,led number of the 24 HR Real 

me version OI this module ,n stock 
8MA1008D - $9.95 

PERFECT FOR USE 
WITH A TIMEBASE. 

'97H 
09 
0 

7410 4. 
7,19 

LIA 1310 
1456 

MA1008A 
BRAND NEW! 

EATURE5' 
FOUR JUMBO 'h INCH LED DISPLAYS 
12 140 REAL TIME FORMAT 
24 HR ALARM SIGNAL OUTPUT 
50 OR 60 Hz OPERATION 
LED BRIGHTNESS CONTROL 
POWER FAILURE INDICATOR 
SLEEP 6 SNOOZE TIMERS 
DIRECT LED DRIVE (LOW RFII 
COMES WITH FULL DATA 

$695 

E FOR 
$13 

IAC XFMR $7.95) 

COMPARE AT UP TO TWICE 
OUR PRICE! 

MANUFACTURER'S CLOSEOUT! - 

16K DYNAMIC RAM CHIP 
16K X 1 Bits. 16 Pin Package. Same as Mostek 4116-4.250 NS access. 410 NS cycle 
time. Our best price yet for this state 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! 

$ 1 
495 

each 8 FOR $89.95 

EXPERIMENTER'S CRYSTAL 

262 144KHZ This frequency is 2 

lo the 18th power Ea;dy divided 
down to any power of 2. and even 
IO 1HZ New by CTS -Knight. A S5 

value. 

$1.25 each 

SALE! 
1N4148 DIODES 

High speed switching diodes. 
Silicon. Same as 1N914. 

Brand New. Full Leads. Prime! 

100 FOR $2 1000 FOR $17.50 
FAIRCHILD 

JUMBO READOUTS 
.5 Inch Char. High Efficiency! 

FND-503-Common Cathode 
FND-510-Common Anode 

YOUR CHOICE 696 
10 FOR $5.75 

DISC CAPACITORS 
.1 MFD 16V. P.C. 
leads- Most popular 
value! By Sprague. 

20 for $1.00 

Full Wave Bridge 
4 Amp 200 PIV 
69Cea. 10/5.75 

MALLORY 
POWER SUPPLY CAPACITOR 

1500 MFD 16 WVDC 

3/$1.00 10/$2.95 
FACTORY FRESH! SMALL SIZE 

RECTIFIER SALE! 
1N4006. Prime 

New by ITT. 
1 AMP. 800 PIV. 

15 FOR $1 
FET SALE! 

2N4304. Brand New 
N Channel, Junction Fet. 

BVGDO-30V IDSS-15 MA Typ. 
1500 uMHOS. TO -18 Plastic 

Case. Mfg. by Teledyne. 
6 FOR $1 

Motorola PNP Power! 
2N4905 TO -3 case. 90W. 
VCEO-60. HFE-100 max. at 

2.5A. Good mate for the 
2N3055. PRIME! 

75C ea. 4/$2.50 

COMPUTER 
CAPACI TOR 

By GE. 36,000 MFD 15W VDC. 
Small Size: 4, X 155 Inches. 
SUPER DEAL! $2.95 Each 

3 FOR $8 

RCA MICRO -POWER OP AMP. 
OCA307BT Metal Can Most OPAMPS require :15V to operate But the CA3078 is designed 
to operate born :]5 V to 26Vii Pelted lot battery use. Standby power as low as 700 NW ! 

High Gain 92 DB lyrical Open Loop Gain Requires only one capacitor for compensation 
See RCA Linear Data Book form re details Similar to National LM112. Originally cost 
about 52 each 750 EACH 3 FOR $2 

Digital Research Corporation 
(OF TEXAS) 

P. 0. BOX 401247A GARLAND, TEXAS 75040 (214) 271-2461 

TERMS: Add 3010 postage, we pay balance. Orders under 
$15 add 756 handling. No C.O.D. We accept Visa, Master - 
charge, and American Express cards. Tex. Res. add 5% Tax. 
Foreign orders (except Canada) add 20% P & H. 90 Day 
Money Back Guarantee on all items. 

AmericanRadioHistory.Com



 

KPRECISION 31/2 -Digit 
Portable DMM 

Orerhaa Protected Banery o. 

AC opeahan 3'- bib LEO 0,050 
Auto Morro) Model 2800 

pmpnte wuh rea, $85 
leads. e manual and swn lm. 

15 MHz Mini 
Oscilloscope 

L. 

BEST GMC CONTINENTAL SPECIALTIES 

1VS 
.1700 MHz 8.DigottCountermanr !ti 12dHIJl1 

31/2 Digit DMM 
EN79199 Ore. Range Indnaror 

Amo pelaos, Overload Protected 

Model 270 wired Reg 58000 

Kit $65.00 

Weller® Xcelité i 1 

o . 

ll 

yyia 'TjJÍ+ 
e 1 

'A,M1R711-` I. ' 
Service Master Attache Styl 

RCA-~ ; Tool Kit Tool Cases. Model , f ' ? Model 99SM MODEL TC 100/S7 
Roll Kit 99PR 

Color L_w,_ ` 1 

Reg S78300 

$39.95 $239.50 .13.95 
Generator MODEL_ 

Reg 58950 $59.95 WR 508) 
q 

y - PRECISION SUPER SPECIAL 

WAHL 
NEW ISO -TIP 
"Quick Charge" 

1 7 un,n 30r more 

$27.95 $26.95 
Model 7500 Cordless 

Soldering lion 517.95 

Model 5000 Thermal Spot 

Circuit Tester 022.50 

Model 

20 MHz. 
Dual Trace 
. Add, subuat modes on 

Beg 5169 95 
CH IBCH7 

. F.m. panel x 0 nve.atm" $654 
17 5lnse' ose tone 

I 

Reg 

$270.30 
nmInv o. 4ue np,a. 
ornma .na one , r't mode, 

Epode. rnnsumpton less than 15 W - - 
NOW AVAILABLE 

_ 
_ ~Ir.EADER 

Dual Ttace Version Instruent Coro 

Model MS 215 Reg. 5435.00 "04V J.Vv 

5G 
Logic probe 

LP'1 $40 00 complete 

. Como'" ,,,rus 
9nw''a sil CHI C Lill 

MO 

Detornar 
mm 0°11 

Oe.e(., 
pulNsanml ., 

logic Monitor 1\ 

e Aulonntrns,ly 
dnpavtn 

""""c l'e't .:05" n OT 
awp'av 

MOS161E0 tete 
Hll lll+naC - omp 

Model 

, Transistor Illrl 
Checker .,1 

' Model LTC -906 p 

Reg. 5159.95 $136.00) 

n 

-rf 

UHIF Prescaler 
Mo 

Extends 
counter range 

to FogIUPER 
Reg 

$7BUY 

50 
w.lh aceeslo..es 

Transistor Tester Mpdelt00 

9.ml banty $22.00 tare,,,. 
,nr trocea 

Mnwna nao v .n (cooing/7n to 

105. 7018 and small ".nlmi'leads 
l of coto.. OP'rau, on «mlat 

Cream" 

r 
I obser rorro n, le make 

Cree spe e sane ua 

iPRECISIOM 

3ee Dual 
Trace 
Scope 
Model 1432F 

Reg 0780:00 

$663.00 
4 1K ohm/V $9.95 

Ih probes 

1 

ew 30MHz Portable Frequency Counter 

mil\ 30MHz reading guaranteed, 50MHz typical Full 6 -digit display 

with range switch allows &digit accuracy 1 ez resolution -even at 

30MHz and beyond Ideal for field service and MR0 applications 

Model Reg. S120.00 

1821 $59.95 É oYLampal 

py,.H .leuLe 

Model XL -334A $14.95 

Magnifier ,..1c.700 Serves 

Portable LAMP 
P,e..,mngronnaan°"na Call TOLL FREE 

5MHz 

BSR Record 
Changer 
Accessories 

Model 
MA MAxA00 . 

MODEL 

Model 
BaR.129 

$24.95 Hr I . 

Function 
Generator Model 

,` 

215 , 

Reg. 

5199.00 

Model MG 10A 

CIRCLE ION C 

6 
3-5.Nay'' 
Speaker 
2e CV. ceramic magnet 

$14.95 

7,woU,,,,n"°""""' (800) 645-9518 
lo. N 11 State call 15161 752'0050 

(1lKi 
aany 

maef 

ore 
ke or model 

u buy teLl 
`check our prices ^,+wl 

.1 \J 
0$401-2:79''' 

l m = A.,ar«..n . nko^nm.elan.. 
Mu eters -~J cobch..xM yoear 

20K v $17.95 
Add s30omrmroprng and mwranu 

ohm. { T CODS Exta New yo.t Slate 1.01115 and 

$169.15 
FREE 
1978 

Cata$ol 

with motored 
scale_ ape w sales la. 

855 Canuto Sr Farmongeate. N y 11735 

THE ECONORAMTM FAMÍLIOF MEMORIES... 
they're static, they're cost-effective. 
they work. 

Now most Econorams are available as "unkits" (sockets, 
bypass caps pre -soldered in place for easy assembly) or 
assembled and qualified under the Certified System 
Components program (CSC boards are burned in for 200 

hours, tested, serial numbered, and guaranteed to run at 4 

MHz over the full temperature range. We exchange board if 

failure occurs within 1 year of invoice date). 

All Econorams handle DMA devices and feature full 
buffering, static design, low power/high speed operation, and 
specialty features too numerous to mention here along with 
a 1 year limited warranty. For more information, request our 
free flyer. 

I firinlRItW WEI ZWTTIrif11 IT7TWIrbT17 

TRS-80 
EXPANSION $159 

Our Conversion Kit contains all parts (and detailed instructions) ' necessary to upgrade a 4K TRS-80 mainframe to 16K, or populate the 
. Memory Expansion Module. Also works with APPLEs. Only $159 

(3kits/5450)... and we back up our parts with a 1 year warranty. tilu- 
:12V S A POWER SUPPLY KIT 

Handles 12A with 50% duty cycle. Ideal 
for powering mobile equipment in the 
home. Crowbar overvoltage protection, 
foldback current limiting, adjustable output 
11.14V, custom wound heavy-duty 
transformer, RF suppression, easy 
assembly (all parts except xfrmr/filter 
caps/diodes mount on circuit board). Case 
not included. With full assembly instruc- 
tions. 

- 2 unkits $399, assmltested $270. 

16K ECONORAM IV: Use with any S-100 machine. Under 2000 mA current guaranteed. 

Unkit $279, assmltested $314, CSC qualified $414. 

24K ECONORAM VII: Our top of the line for the S-100 buss. Under 2500 mA current 

guaranteed. Unkit $445, assmltested $485, CSC qualified $605. 

ALL OF THE ABOVE ARE AVAILABLE FROM STOCK. Coming soon: 32K boards for 

the S100 buss, the Intel/National 80/10 and 80/20 machines, and the Digital Group ... plus 

an S-100 dual USART I/O board and our new family of S-100 PROM boards. Write for price 

and availability, or better yet, visit your local computer store as they should have 

information by the time this appears in print. 

TJTITii1 ~T~T~17Tf 1 I TRR. LTWF f M:TiT:Tf 1:11 

MA1003 CLOCK MODULE 

8K ECONORAM II: Use with any S-100 machine. Dual block configuration. Kit 5135, 3 kits 

5375, assembledltested $155. 

12K ECONORAM VI: Brings Econoram quality to the Heath H8 buss. Unkit $235, SPECIAL 

E $16.50 
Add 3 time -setting switches, 12V DC,.,. 

and you're up and running. Ideal for car, 
van, other mobile applications thanks - 
to xtal-controlled timebase. Large (0.3") 
blue-green flourescent readouts. In - 

le eludes custom options for car applica _- 
lions (automatic dimming when . 

L 

A^. 
headlights are turned on, etc.). Whether ,±- 
you need a clock yourself or want to 

NM 
I, present someone with a fine gift, this is 

an excellent choice. With applications 
data. 31046. 

111 TWTWTiITTYi1TlftlT~TEnormF TTWTW T1fTYI H.' 
FREE FLYER: Our 40 page flyer lists bargain after bargain. Send us your 

name and address, we'll take care of the rest. ; 

TERMS: Cal ms add tae. allow 5%ssne'p- 
piing, (more for power supply) ao ss 

funded. COO OK with slreel address for 
PS . VISAIMaslercharge call 24 hr. 

Order desk a144,51 582.0636). Thanks la 
nr hue)... 

CIRCLE NO. 18 ON FREE INFORMATION CARD 

DC30 
BILL GODBOUT ELECTRONICS 

BOX 2355. OAKLAND AIRPORT. CA 94614 

AmericanRadioHistory.Com



PRIME TTL & CMOS AT LOWEST PRICES 
7480 ....0.31 74181 ...1.75 741542 .. 0.60 7415192 .0.90 74578 ...0.58 74C48 ...0.96 4007 ....0.16 4086 ....0.64 

IMMIX 7482 ....0.50 74182 ...0.75 741547 .. 0.75 7413193 . 0.90 740112 ..0.58 74C73 ...0.62 4008 ....0.74 4089 ....2.75 
7483 ....0.54 74184 ...1.75 741548 .. 0.72 7415194 . 0.85 745113 ..0.58 74474 ...0.48 4009 ....0.35 4093 ....1.55 

7400 ...50.14 7485 ....0.80 74185 ...1.75 741551 ..0.25 7415195 . 0.50 745114 ..0.58 74C76 ...0.68 4010 ....0.35 4099 ....2.10 
7401 7486 ....0.27 74188 ...2.80 741554 ..0.25 7415196 . 0.80 745132 .. 0.75 74483 ... 1.28 4011 ....0.16 4104 ....240 
7402 7489 .... 1.75 74190 ...0.95 741555 .. 0.25 7415197 . 0.80 745133 ..0.38 74485 ...1.20 4012 ....0.16 4503 ....0.98 
7403 7490 ....0.40 74191 ...0.95 741573 .. 0.38 7413221 . 1.05 745134 ..0.38 74486 ...0.40 4013 ....0.31 4507 
7404 7491 ....0.51 74192 ...0.80 741574 ..0.35 7413251 .0.80 745135 ..0.49 74489 ...3.95 4014 ....0.73 4510 ....0.95 
7405 7492 ....0.40 74193 ...0.80 741576 .. 0.37 7415253 .0.60 74S138 ..0.77 74C90 ...0.92 4015 ....0.73 4511 ..-.0.93 
1406 1493 ....0.40 74194 ...0.80 741578 ..0.36 7415257 .0.70 745139 ..1.50 74493 ...0.92 4016 ....0.28 4512 ..-.0.64 
7407 7494 ....0.60 74195 ...0.49 741583 ..0.75 7415258 . 0.70 745140 .. 0.47 74495 ...1.04 4011 ....0.78 4516 ....0.76 
7408 7495 ....0.60 74196 ...0.73 741585 .. 1.30 7413259 . 1.60 745151 .. 1.25 744107 ..0.68 4018 ....0.78 4518 ....0.76 
7409 7496 ....0.60 74197 ...0.73 741586 .. 0.36 7415260 . 0.34 745153 ..2.10 74C15I ..1.78 4019 ....0.21 4519 ....0.62 
7410 7497 ....2.45 74198 ...1.30 741590 .. 0.50 7415266 . 0.26 745157 ..0.75 74C154 ..2.90 4020 ....0.83 4520 ....0.68 
7411 14107 ...0.29 74199 ... 1.30 741592 .. 0.50 7415279 . 0.52 74S158 ..1.25 74C157 .. 1.78 4021 ....0.83 4527 ....148 
1412 74109 ...0.32 74251 ... 1.00 741593 .. 0.50 7415283 . 0.72 745174 .,1.50 14C160 ..1.08 4022 ....0.83 4528 ....0.86 
7413 74121 ...0.29 74279 ...0.49 741595 .. 0.85 7415290 .0.60 745175 ..1.45 74C161 ..I.OB 4023 ....0.16 4532 ...,0.86 
7414 74122 ...0.35 74283 ... 1.00 7410107 . 0.35 7415295 . 0.90 745189 ..2.75 74C162 4024 ....0.66 4539 ....1.10 
1416 74123 ...0.39 74290 ...0.59 7415109 .0.35 7415298 . 0.90 745194 ..1.75 74C163 ..1.08 4025 ....0.16 4555 ....0.67 
7417 74125 ...0.37 74293 ...0.57 7415112 .0.35 7415365 . 0.52 745200 ..3.25 744164 4021 ....0.37 4556 ....0.88 
7420 74126 ...0.38 74298 ...0.92 7415113 .0.35 7415366 . 0.52 745206 ..3.75 74C165 4028 ....0.73 4582 
7421 74132 ...0.65 74365 ...0.62 7415114 .0.35 7413367 . 0.52 745253 ..0.95 744173 ..1.16 4029 ....0.98 4584 ....0.74 
7423 74141 ...0.70 74366 ...0.62 741S123 .0.90 7415368 . 0.52 745257 ..1.15 74C174 .. 1.08 4030 ....0.21 4702 ....7.10 
7425 74145 .,.0.65 74367 ...0.62 7415125 . 0.46 7415386 . 0.36 745258 ..1.15 744175 .. 1.04 4031 ....2.97 4703 ....8.25 
7426 74147 ... 1.50 74368 ...0.62 7415126 . 0.46 7415390 . 1.65 745280 .. 2.25 744192 .. 1.30 4034 ....2.75 4704 ....7.30 
7427 74148 ...1.15 7415132 .0.72 7415393 . 1.35 745287 .. 3.20 744193 .. 1.30 4035 ....0.84 4705 ....9.25 
7430 74150 ...0.79 74LSxx TTL 7415133 .0.34 7415490 . 1.10 745289 ..3.55 744195 .. 1.10 4040 ....0.86 4706 .. .9.75 
1432 74151 ...0.59 7415136 .0.35 7415670 . 2.29 745300 ..1.60 14C200 ..7.50 4041 ....0.64 4707 .. .9.25 

741500 .50.21 7437 74152 ...0.59 7415138 .0.70 745305 ..1.90 744221 .. 1.38 4042 ....0.64 4708 .. 14.35 
7438 74153 ...0.60 741501 ..0.27 7415139 . 0.70 74Sxx TTL 745310 ..2.85 74C90I ..0.48 4043 ....0.62 4710 
7439 74154 ...0.95 741502 ..0.21 7415151 .0.65 745312 .. 1.05 744902 ..0 48 4044 ....0.62 4720 

74500 .. S0.35 7440 74155 ...0.65 741503 ..0.21 7415152 .0.65 745313 ..1.55 744903 .. 0.48 4046 .... 1.35 4721 ...31.35 
7441 74156 ...0.65 741504 .. 0.24 7415153 .0.66 14502 ...0.35 745316 ..2.80 144904 ..0.48 4047 .... 1.45 4723 ..... 0.93 
7442 74157 ...0.59 74L505 .. 0.24 7415154 . 1.00 74503 ...0.35 745341 ..4.10 74C905 ..6.00 4048 ....0.95 4724 .... 1.29 
7443 74158 ...0.59 741508 .. 0.23 7415155 . 0.62 74504 ...0.36 745342 .. 1.20 744906 .. 0.48 4049 ....0.33 4725 ....1.29 
7444 74160 ...0.79 741509 .. 0.23 7415156 .0.62 74505 ...0.36 74S343 ..4.95 74C907 ..0.48 4050 ....0.33 40014 ...0.72 
7445 74161 ...0.79 741510 ..0.21 7415151 .0,62 74508 ...0.38 745346 ..1.25 74C908 . . 0.96 4051 ....0.89 40085 ...1 47 
7446 74162 ...0.79 741311 .-0.21 7415158 .0.10 74509 ...0.38 745362 .. 2.15 744909 .. 1.78 4052 ....0.89 40097 ...0.54 
7447 74163 ...0.79 741512 ..0.27 7415160 .0.82 74510 ...0.35 745387 ..4.70 746910 ..6.00 4053 :...0.89 40098 ...0.54 
7448 74164 ...0.79 741513 ..0.40 7415161 .0.82 74511 ...0.38 744914 ..0.90 4060 .... 140 40106 ...0.90 
7450 74165 ...0.90 741514 ..0.85 7415162 .0.82 74515 ...0.38 74Cxx TTL 74C918 ..1.16 4066 ....0.54 40160 ...1.08 
7451 74166 ...0.95 741515 ..0.26 7415163 .0.82 74520 ...0.35 74C925 .. 7.80 4068 ....0.34 40161 ...1.08 

74C00 . . 50.24 7453 74167 ...3.20 741520 .. 0.23 7415164 .0.98 74522 ...0.36 74C926 .. 7.80 4069 ....0.26 40162 ...1.08 
7454 74170 ... 1.85 741521 ..0.23 7415168 .0.83 74530 ...0.27 74CO2 ...0.24 744927 .. 7.80 4070 ....0.40 40163 ...1.08 
7459 74173 ... 1.10 741522 .. 0.23 7415169 .0.83 74532 ...0.50 74C04 ...0.26 74C928 ..7.80 4071 ....0.19 40174 ... 1.08 
7460 74174 ...0.85 741526 ..0.31 7415170 .1.60 74540 ...0.35 74408 ...0.25 4073 ....0.21 
7470 74175 ...0.75 741527 .. 0.26 7415173 . 1.00 74551 ...0.17 74C10 ...0.24 4xxx CMOS 4075 ....0.21 
7472 74176 ...0.69 741530 .. 0.23 7415174 .0.75 74560 ...0.35 74C14 ...0.90 4076 ....1.16 

4000 ...S0.16 7473 74177 ...0.70 741532 ..0.30 7415175 .0.79 74564 ...0.38 74420 ...0.25 4077 ....0.46 
7414 74178 ... 1.20 741537 ..0.31 7415181 .2.50 74565 ...0.38 74C30 ...0.24 4001 ....0.16 4018 ....0.35 
7475 74179 ... 1.20 741538 ..0.31 7415190 .0.90 74574 ...0.58 74C32 ...0.25 4002 ....0.16 4081 ....0.19 
7476 14180 ...0.65 741540 .. 0.26 7415191 .0.90 74576 ...0.58 74C42 ...0.94 4006 ....0.85 4085 ....0.64 

VOLUME 'DISCOUNT -SCHEDULE 
Merchandise Total Discount 
S 0.00 S 9.99 NET 
S 10.00-S 24.99 LESS 5% 
S 25.00-S 99.99 LESS 10% 
S 10000-3499.99 LESS 15% 

$ 500.00-5999.99 LESS 20% 
51000.00 and Up LESS 25% 

jANDARD'SHIPPING,CHARGES 
II your Merchandise Total is between. 
$ 0.00-S 4.99 add $200 
$ 5.00-524.99 add $1.00 
S 25.00-549.99 add $0.75 
S 50.00-$99.99 add $0.50 
$100 and Up NO CHARGE 

The above charges include shipping via 
First Class Mail or UPS (your choice), 
and insurance on all domestic 
shipments. 

COD 51.00 -additional 
UPS Blue $2.00 -additional 
Postal Insurance 51.00 -additional 
Special Delivery $1.25 -additional 

INTERNATIONAL sal 
COMPONENTS 1111® 

CORPORATION , 

t 
P. O. BOX 1837 
COLUMBIA, MO 65201 
PHONE: (314) 474-9485 

CIRCLE N0. 26 ON FREE INFORMATION CARD 

New Tone Electronics 
Quality components at fair prices 

HIGH FIDELITY SPEAKERS 
8 -INCH COAXIAL 
Combines a high quality 8" woofer and a tweeter into a pre -phased sound roporducer. 

Built-in cross -over network. Excellent choice for a low cost Hi -Fi system for autos, vans, or 

in your home. Frequency response is a smooth 80.15000 Hz. 8 -ohm VC, 10 o;. ceramic 
ring magnet. 25W rating. NT577 $13.99 plus 40 cents postage 

. 10 -INCH WOOFER 
The speaker for your "big sound" system. Frequency response is 20-4001) Fz; 8 -ohm 

aluminum VC; powerful 20 oz. ceramic ring magnet and a rubberized accordion -edge 
T 

suspension for excellent compliance. Handles 50W max. Use with the 5T576 for a 

`.a super system. NT578 $17.99 plus 40 cents postage 

50W DOME TWEETER 
Here is the super tweeter. A rugged 10 cm 14") dome tweeter which handles SOWmax. 
Frequency response is 4000-20000 Hz. 8 -ohm VC, 8 -oz. ceramic magnet. Your system can 

have a brilliance you never imagined. NT576 $6.99 

Resistors Standard values, u 54/0, first quality. Packed 5 of one value. 
%W 5 for $.25 'MN 5 for $.30 

Capacitor Special 3600 mF, 40Vdc Sprague "Powerlytic" $1.89 
Relay SPOT, l2Vdc - 5A contacts NT565 $1.79 

- Sound Activated Switch Complete, ready to use. Built-in microphone's output 
triggers a Triac which acts as a switch. Measures only 1" x 3". Requires 3-6Vd:. 

NT527 $1.29 
And,' the largest iriveniory. of domestic and Jalpanese 
transistors and /Cs in the United States. 
ALL PARTS GUARANTEED ' I 

WRITE FOR FREE CATALOG 
'° Mihimum Ordei $5. Add $1.50'Postage and Handling 

Canada add $2.00. N.J. Residents add 5% Sales Tax. rt 

Digital Auto Security System 
3 -Way Protection For Your 
Entire Car or Van 

Proximity Triggered Theft Protection - for valuables, CB or 
Ham equipment. 

Voltage Triggered Entry Protection - for doors and trunk. 

Mechanically Triggered Entry Protection for under -hood parts. 

Activated by Personal 4 -Digit Code. 

Uses Your Auto Horn As An Alarm, Or Add A Siren. 

Forget about anything you may have heard about other anti -theft 
systems. The OCULAR 2®, total security system, adds a new dimen- 

sion to automobile security - Proximity Detection. Even if the 
would-be thief could enter your car without triggering the voltage 
sensing circuit (not likely) - just approaching the protected area will 

r sould your alarm instantly. He does not have to touch anything! 
Attention is the one thing the "rip-off" artist doesn't want. 

And, there's more protection. Raising the hood sounds the alarm. ° 

° Any change in voltage (dome or trunk light on, starting the car) 
sounds the alarm. If the cable connecting the units in the passenger 

,° compartment is cut, the OCULAR 2 turns itself on and sounds 
the alarm. 

.W-EIR 1 
. 

New Tone Electronics 

1 1 i 

Your personal 4 -digit code activates and deactivates the whole 
system. Just enter your code through the attractive push-button 
"Code Lok" keyboard when you leave your car and the system is 

activated. When you return, there's enough time to enter your code" 
to deactivate the system before the alarm sounds. 

Installation is easy and requiras only simple hand tools. Complete 
with all hardware, instructions and your personal code- For 12 -volt,, 
negative -ground electrical systems only. 

Sorry, but at this price, we must limit each order to only two systems' 
. ° per customer. PO BOX 1738 

Bloomfield, N.J. 07003 ` Was $49.95, now 
11 
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Let us know 8 weeks in advance so that you 
won't miss a single issue of POPULAR 
ELECTRONICS. 
Attach old label where indicated and print 
new address in space provided. Also include 
your mailing label whenever you write con- 
cerning your subscription. It helps us serve 
you promptly. 

Write to: P.O. Box 2774, Boulder, CO 80322 
giving the following information: 

Change address only Extend my subscription 

ENTER NEW SUBSCRIPTION 
1 year $13.00 Payment enclosed 

Allow 30-60 days for (1 extra BONUS issue) 
delivery. Bill me later 

AFFIX OLD LABEL -1 _______ 
If you have 

no label handy, print OLD address here. 

I 

I Name please print I 
L, 1 = 

Address 

r I 
1 City 

i Zip 

I State _ _ - - - - 
HERE 0228 NEW ADDRESS 

Name 
please print 

Address Apt 

City 

State Zip 
Additional postage on foreign orders: add $3 a year for Canada, $5 

a year for all other countries outside the U.S. and its possessions. 

Cash only on foreign orders, payable in U.S. currency. 

Í TV -FM Wall Plates" 
Reg. 

C 
AA -051 

Mounts In Standard Wall Box 
For Flat TV Lead -In 
Includes Plug 
Shpg wt. ' lb. 

CB LOCKMOUNT 

99 ;If 
4A U-540 

Anti -Theft Protections 
For CB or Monitors 
SO -239 Antenna Jack 
For 6-12 VDC 

Gallium Phosphide" 
LED's 

LOWCQC AS 

2Volt-10mA Shpg WI. . lb 
PL -233. Large Red 59c 
PL -235. Large Green 89c 
PL -237. Large Yellow 89c 
PL -249. Large Orange 89c 
PL -274. Large Clear 89c 

("RECORDER MIKE 

49 Reg. 

MK -093 
A Perfect Replacement For 

Most Portable Cassette 
Recorders 

Fits Easily in Hand - 
NOT Bulky 

e 
eeu° 

2 Station INTERCOM` 
SYSTEM 

(-ate-- - 

99 139e". 

AM -252 

Complete 
Economical To Operat5) 

(COMPACT TRUMPED 

499 SS -453 

Mounts Under Hood or 
In/On Truck Cab 

HOBBY MOTORS 1 
A A 

5 
Reg.( MO -333 

Used in Most Slot Cars 
Sturdy Construction 
Will Withstand Many Hours 

of Use 

Copper -Clad 

PERFBOARDS 

LOW 

2AS 9 HF-184 
1 16' Thick-Unpunched 

2 Sizes 
` HW-184 2 .x3' Reg. 59c. 298 \ H W -182.6x6" Reg. 1.29 .79c/ 

C 

Dept.'IK 260: S. Forge St.' Akron; Ohio 44327 °. 

NAME 
ADDRESS 
CITY 
STATE ZIP 

111 Oty. Stk. x Description Price Ea. Total 

/ Please send me a free subsciption, ' / to Olson, Value Packed Catalog. " " 

Tax 
Postage 

Total 

7s4677 .70 

52= SI 

aP 

:,:w : ':, 

ñ°% 

SA7)3 .3S 

:d; 

17S09115 135new 

39 

,S6D5 Ns, 
7S11251 .56 

III 1 

INTERNATIONAL ELECTRONICS UNLIMITED 

CERAMIC CAPACITOR 
ASSORTMENT - 50V 

for 33,1 8201 22031 0203, .Oiiu1 
Spf Olaf 1.027001 ,Xi,! .03w1 
IOpf Sip( ISOef arce, .0017uf .050,/ 

2201 6801 Iwo 60001 .01u1 .1.1 
Klee of above values Sl l,g5 
Supplied In steel cabinet math clear 
styrene drawers 519.95 
Cabinet shipping 06,5 

OS a Gneaa) $2.00 

CAPACITOR PACKAGE $7.95 
electrolytic - 'alai 
5 each of the follwing 
181/2000 22,í/50V 

lur/16V 1000"/100 
2.2,1/250 lSOuf/250 
Suf/250 220uf/25V 
10uf/500 SDOuf/30V I 

shipping 6 handling 
OS, Canada a Mexico $1.00 
Other countries $2.50 

CAPACITOR PACKAGE $3,95 
polyester radial ! 100 
10 each of following values 
.0047uf/100V .022u1/1000 
.0150/100V .033uf/l000 
.018uf/1000 .047uí/2000 

TRIMPOT PACKAGE $11.95 
miniature terns 
single turn. Mepco 8014 
2 each of following values 
500 ohm. 1K, 2K. 56, 106, 
20K, 50K, 1001, 500K. 1M 

LED DISPLAY SPECIALS 

HP3400 .8 redre CA LOOOPP 

1.59 

HP3405 .8" red CC CHOP .99 
HP7651 .43' red CA MOP .69 
HP7653 .43' red CC RHDP .69 

TANTALUM CAPACITOR 

ASSORTMENT 
solid dipped '205 

.22ur/151, 3.1,11350 15u1/10V 
.33,í/35V 4,7.1/161, 228 I/161, 
Ica//35V 6.8u1/160 331(1/100 

Á HEAT SINK 1,--11-fl 

'B 01A 

V.u.11250 10.í/20V 47,1/200 
x. 
Supplied 

dive relue5 í177s 
aciro,in sled. styrene 

utility boa 121.95 
Box shipping (,5 a Can ) 51.00 

for TO -220 package 

RESISTOR PACKAGE 
carbon film, 'St. 1/4 or I/2 watt 

0, 220, 470: Ix, I.'Sr, 3.3x, 4,7r 

6.13c, 108, »x, í00c, IM 
15ea of above values. í54s 

aluminum, PC ant tabs 
5/11,00 100/115.00 14 PiN IC SOCKETS 

1 for profile soldertail 
REGULATED POWER SUPPLY 10/51.65 100/015.00 

Plus & minus 5V 12V 15V 
Uses 3 L43401 and 3 LM320T 

regulators, 115V/29V CT transformer '0111 
plus PC board capacitors 6 diodes. '4,111 01.1'' 
All parts, schematic, instructions ' 44 

.,h 

- 

PS -29 $12:95. $1.00 Shppn9. s, - 

PRECISION 
metal film, (IL. item. 50ppe 

240 resistors, 4 ea, from 10,5 to 4646 

RESISTOR PACKAGE Supplied in steel cabinet with nl9.r7.ºá 
wine shippis »9.50 

gbl. cabinet shipping cnhg, us 4 Ean.f2. rA 

METAL FILM RESISTORS 
e li, 1/4r, a 50 PPM/PC 

110~Standard Decide Values 10.5 - 4646 

Qty. Ea. Min 10/value Min 100/value 
1-99 $-20 5.15 
100-999 .20 .10 $9.00/100 
1000- 8.00/100 

Complete satisfaction guaranteed. Shipment to US and Canada prepaid 
unless indicated Otherwise. Other countries add 10S -excess refunded. 
Orders snipped in 3 marking days from receipt. Minimum Order $10.00 
California residents add sales tax. Minimum COO or charge order $15.00 

INTERNATIONAL ELECTRONICS UNLIMITED 
VILLAGE SQUARE. P.O. SOX 119, CARMEL VALLEY, CA 13921 USA 

TELEPHONE 44S üí-3171 
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DIRECT FROM JAPAN'S BIGGEST ELECTRONICS SUPPLIER 
Any and all components for all Japanese makes ' 

wí7 i all a,3st 
7sc.7 

Ss.7i, 
a2 s`un, is 
.12 7S5717 

I 2 gel 

25;31 

25.011 

25.6373 
75551 

25':ó 
250]i) 

755181. 

xY 
259516 
2.58609 

150645 

75677) 

p 
rstrA 
nano 

ú:4 

5114,11 

1.05 

:ó2 

TV, RADIO, STEREO, SPARE PARTS 
KITS (wish beautiful fitted case) 

o TRANSISTOR S., 
A.T V PEt66 apeo..,. 12305.1 627500 
13-TVPEll1a seeme..t23mal S2T500 

',DIODE Set 55000 
0 5e, 127 peal 514000 

0 CO Se, 1470 pall S10000 

. 
265.4 

x 3.67 

j:á0 
0 

Xia 

.63 

DIP IC TEST 
CLIP 16P 

S]o0 - 

:1a 

mo 2.4S 

w716A 2.11 

/5 ,g7 65 : 
1111 
ú+11é 

3.12 

1111c. 1.31 

J:12 
11195.6157 5.60 

dlIrt 

:33 
5851,SS 2.77 

115.1',0 ', ,o as 
u t4,< 12:95 

EXTRA LENGTH TEST CLIPS 

., NEW 
dB. a'n ,67 

REO, o don PC boards or 
1 BLACK S1.00 cl,nús ]"piba 

CIRCLE N0. 41 ON FREE INFORMATION CARD 

Most omen ,nipped same 0.0. a+mn, nm 400. 05#000. Send odd, or bank money peder 

on lease add 05350 rowan 5,6061119 and handling per order. Deal., rlquines also,mited. 

ADO ELECTRONIC INDUSTRIAL CO.,LTD. 
Daini 011004wa Bldg.. 10.7: SOlokanda 3.cnome. Chlyodaku. Tokyo 101. Japan. 

Telex: 0222.4750 ADO 3. Tel: 5,030 253-8303 Cable: MIDRAIHCO TOI1YO. 

CIRCLE NO. 3 ON FREE INFORMATION CARD 
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MOTION DETECTOR 
wiz 111:3° 

_ 0000 

This alarm sensor IIIS trte protected area 
with an energy screen that cannot be 
seen, felt or heard. Triggers your alarm 
whenever burglar moves through detect- 
or field. Mounts on ceiling, wall, desk, 
shelf etc. Optional delay mode, auto - 
reset. Operates on 12.5 VDC.A close-out 
that originally sold for $179. 00! 3 Lbs. 
Oty. Ltd. #8D30336.. $49,88 

IDQ i rYOURSELF 
SPEAKER ENCLOSURES 

Mfg. Close Out - FAMOUS MANUF.ACTUERE had model change & close out of production run. They might have slight blemishes, or 2nds on the finish - Only we saved big for you. (Sample picture shown) - most are ducked port 3 & 4 way with Popoff grills & tweeters mid -range controls on front. Sold by pair only. 
8" - 35wí -3 way - DP - L.P. 5198.00... Cost S118.88 
10" - 50wt -3 way - DP - L.P. $279.50 ...Cost $179.88 
12" - 70wt -3 way - DP - L.P. $349.50 ...Cost S199.88 -Eta, 'ji - 'DB -.039950 ó9i11` 1.99 --' 1 TOUCH WHERE 

SURPLUS 
REIGNS 

SUPREME 

0 
MOTOROLA 

PIEZO- 
ELECTRIC 

TWEETERS 
351" Super Horn. 57.88 Ea. $14.88 Pr. 2X5" Horn Tweeter. . . . $17.88 /Pair 2X6 Horn Tweeter $23.88/Pair 

. 
itREMOTE t' 

14 CONTROL 1 ,. lie 
119!Mbb 

SYSTEM 
Brand New! Originally for TV use ... . 

you can use it to control stereo - on/off 
tape, on/off power, volume, & more. All 
are controlled from across the room with 
a hand held amitter. For the serious 
custom designer. Includes transmitter & 
receiver. Also includes Mfg's schematics. 
Sh.Wt. 1 Lb.. . 8C30372 . $25.00 

Send orders to: 

B & F ENTERPRISES 211: 
VISA' 

DEPT. R-12 

Specializing in Japanese Semiconductors, with 
THE LARGEST INVENTORY AND LOWEST PRICES ANYWHERE 

AND YOU CAN ORDER TOLL FREE 800.631.1250 
Check the prices In this list. 

° Dealers send for our complete voiui-le discount price list. 

INTEGRATED CIRCUITS INTEGRATED CIRCUITS INTEGRATED CIRCUITS TRAN51 TO13 
AH115 725 051201 1 80 UPC511 I 20 25C1429 la9 
aN1)8 465 6153215P 1 13 UeC5a10 3 30 )501452 1 60 
AN272 390 M53273P 1 60 1 UPC102B 1 80 25C145 1 05 
AN313 4 05 M58473P 1 90 UrC103IN 9e 7501548 79 

AN321 I 25 5033710 2 95 UPC1032N 35 2501503 68 
AN376 330 1,1138719 7 70 15C1672 49 

ANx.2 ]70 MN3006 590 25C1630 360 
614366 7 49 6+N3001 19.95 1501681 39 
4N506 550 NPC51o7 14 95 25C1682 

- ANSI/ ].70 811034 8.75 25C1 761 1.58 

134401 150 5G264 7 80 I5CI762 45 
84402 150 SGfi09 a50 25[1775 40 
Ba505 630 565293 340 ]5C177B 45 

8A617 40 5G6523 1740 TRANSISTORS 2501187 6a 

BA131O 
41134 

250 
10 

541010 

511070 

6.90 

1395 
]SÁ71] 
254786 

105 8 

39 

2501881 129 
ISC194a 54 

A1329 24s 511030 1900 254811 75 noses 
N41366W 3 30 511050 27 130 254818 1 OS 2501906 48 

q1366wR 3 30 9.15101 8 90 )54815 1 35 2501923 ]9 
A13:8 3 85 51051070 11. 254040 1 65 2501940 6a 

H41406 120 515013 11 10 25.341 39 2501945 550 
" LA12]2 1 60 5TK01< 965 )54842 )5C1951 1 59 

LAIl65 2 20 516041 1740 254861 I SS ]5C1959 39 

1.41358 390 516075 1312 259019 I 25 2501963 330 
L43101 3 75 ST6413 8 99 154880 90 2501981 260 
LA4720 2 55 TA7p92P 545 254911 70 1501982 3 30 

LA4430 ] 70 TA7111P 360 154915 77 2502009 85 
LD11300 1 70 141705P 306 254922 3; 98 2502021 65 . U L03080 ]00 TA7114P 4 75 254923 50 2502072 l 95 

LD31104 3 75 T.4I2174P 3 30 254940 96 2502120 45 

103150 1 95 T 47222 350 154991 58 25C2217 165 
5151090 330 76152161 355 258509 155 25C22t3 1 45 
M5112y 6 10 1a7607P 990 258528 1 40 25C221a 2 95 

5151181. 250 TA7609P 480 250549 74 250388 3.65 
M51300 31) 7eas1045 330 250567 2 30 250417 1.95 

5/5135P 340 TBM1005 330 )5.618 ] 95 250528 .l 30 
M5142P 5 )0 1841105 330 25C152Á 750 25658 l 30 

340P 

615910P 

2)0 
1° 

85 1 

7048105N 
T8AB20 

235 
10 

250356 
25CSeaC 

25658 4.45 

25691 4.85 
615935P 1 26 70411907 650 )$0895 490 256107 I IS 

M5946P 85 1042002 460 250983 95 ]56120 1 20 

M5953P 2 55 50 2501056 1.00 256121 1 10 

M5962P 85 

úPCSIC 
PC572C 410 250142.1 2.98 2SKIl5 1.75 

255130A 390 

i 
NTEGRATED CIRCUITS 
05214 1 85 

AN211 

AN739 
AN]4I 
41)41 
aN315 
845114 
84521 
Co 1,71G 

4.44130.615 

14,413396 

LA1366 

LM051P 
LA4400 

L031a1 
615115P 

M51513L 

6114300 
MN3002 
61N3003 

PLLOIA 

PL1024 
PLL02A G 

590011 
ST 6015 

515032 
576050 
ST 6056 
576415 
516439 
Ta7D15M 
7a7060P 
1470630 
7670741. 
747089P 

410920 
Ta7110P 
767153P 

TA/201P 
TA7293P 
rA7703P 
Ta1205P 
0013100 

1 I0 

I BS 

2 10 

) 95 

2 20 

220 
I 35 

6 5 

2 45 

2.95 

360 
2 70 

235 
1 89 

600 
245 

16 50 

1155 

704 
4 55 

5 85 

5. 
4 35 

4 95 

13 BO 

28 86 
1090 

B10 
10 10 

45 

115 
I 10 

293 
2 45 

5 45 

105 
660 
3 15 

2.05 

2.45 

195 
1.55 

SWITCH i° 
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jNEW! packaged system. A super close - 
C out item. Protects your valuables; guns, 
In CB's, stereo equipment, test equipment, 
? etc List Price S22.88 
C Sh. Wt. 1 Lb. ...8M130474 ... $7.88 i 3 for j22.88 8M110474 .. $22.88/3 

RACK CABINETS EQUIPTC 
Size: 24"x24"46816' with rails 

D on front & back for mounting 
equipment on 19" centers. No 

O doors or sides - list price $185.00 
NEW SURPLUS! Your cost only 

LL $50.00 each. Oty ltd. Frt. ° collect.$50.00 
II m 8088202049 
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Visit our Retail Stores 119 Foxier Sl.. /abody. 119 Foster Street m 
Vass. 01960 or our o T storeTII TOWNF.' i Peabody,D MA.01960 n DUAIPE. 1.vC.. Nect to 00LCO. 777 7 1liuote 7 n 
St.. ,Manchester, ,N eta Hampshire. 1617) 531.5774 c 

I .se your I111I MC o AE for telephone orders. Coll (617) 5.11-.5774 - No C.O.O'a Please. Add POSTAGE, jiff, 
0 

CIRCLE READER SERVICE CARD FOR FREE JUMBO CATALOG ' i 
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540 Weddell Drive, #4 Sunnyvale, CA 94086 (408)734-8470 

CMOS 74008 
74Ct0 

.65 

.25 
7427 
7430 

.35 

.t5 
74161 
74163 

1.00 
1.30 

8973 
8974 

2.95 
2.95 

8334 
8553 

4.00 
650 

4000 .15 74C14 1.75 7432 .30 74164 1.45 8976 2.95 8556 3.25 
4001 .20 74C20 .26 7437 .44 74165 1.35 75107 3.25 8599 3.25 4002 .70 74C30 .26 7440 .18 74166 1.20 75450 1.00 
4007 
4010 

.20 

.36 
74C32 
74C47 

.30 
1.40 

7442 
7445 

1.08 
.78 

74173 
74175 

1.70 
1.05 

75451 
75452 

.80 

.80 LINEAR 
4011 .20 74C48 2.75 7446 .70 74177 90 75453 .80 301N .35 
4012 .20 74C73 1.25 7448 .70 74182 95 75491 1.25 307N .35 
4013 .35 74C74 .75 74.50 .25 74191 1.20 75492 1.40 3085 1.00 
4014 .80 74086 1.00 7451 74192 1.45 75494 1.50 309K 1.25 
4015 
4016 

30 
.35 

74090 
74093 

1.10 
1.25 

7453 
7454 

.21. 

.25 
35 

74193 
74195 

1.35 
1.00 Peripheral 

3095 
3185 

1.00 
1.50 

4017 .92 74C151 2.75 7460 74196 1.10 8212 3.50 3205-5 .88 
4018 
4019 

.92 
.20 

74C154 
74C157 

3.00 
2.10 

7472 
7473 

.2"4 

.4C 
.4C 

74197 
74199 

1.10 
2.25 

8214 
8216 

8.50 
3.75 

320T.5 
3207.12 

1.25 
1.25 

4020 1.00 74C160 1.40 7474 .40 74367 90 8724 4.75 324N 1.75 
4022 83 74C162 1.70 7475 8728 9.90 3407.5 1.25 
4023 .21 74C164 1.75 7476 

.55 Interface 8251 11.50 340112 1.25 
4024 .75 74C165 1.75 7483 

.45 
1.05 0025 3.50 8255 10.50 3401-15 1.25 

4025 .20 74C174 1.50 7435 1.10 0026 1.75 2513 9.50 3407-24 1.25 
4027 .34 740902 .85 7436 8640 1.25 2516 9.50 3875 1.25 
4078 .79 740904 .85 7489 

.43 
2.00 8641 2.75 1013 6.50 388N 1.15 

4029 1.00 740905 3.00 7492 8806 3.00 555N .35 
4030 .20 74C514 1.95 7493 

.75 
85 8819 1.25 8000 TTL 556N .85 

4035 .95 7495 .78 8870 5.00 8T20 3.25 558N 2.80 
4040 1.00 TTL 7496 .85 8830 4.90 8197 1.75 561N 5.00 
4041 1.00 7400 74121 .35 8833 2.45 8092 .95 56614 1.70 
4042 
4044 

.70 

.60 
7401 
7403 

.16 

.17 

.17 
74122 
74123 

.49 

.65 
8835 
1836 

2.45 
1.25 

8094 
8095 

.60 

.80 
567N 
7095 

1.65 
.30 

4049 
4051 

.35 
1.10 

7404 
7406 

,19 
.40 

74126 
74132 

.65 
1.25 

6837 
8838 

2.45 
2.45 

8096 
8098 

90 
90 

7415 
3035 

.25 
2.40 

4066 .70 7407 .40 74141 1.15 8859 1.50 8121 2-75 3401 1.25 
4068 7409 .25 74145 1.10 8865 1.50 8136 3.25 
4069 

.40 

.40 7410 .18 741481. 1.20 8866 1.50 8220 3.25 74LSxx . 
4075 7413 .78 74150 90 0867 185 8231 2.75 
4082 

.20 

.23 7414 .68 74153 1.10 8869 1.75 8242 1.75 740.500 25 
74000 .25 7417 .38 74154 1.25 8879 2.25 8250 1.75 through 
74032 .45 7420 74155 .75 8880 2.75 8260 2.25 
74004 .32 7421 

.18 
.35 74157 1.00 8884 2.45 8281 1.00 140.5670 195 

For more 74LSxx, refer to our ad in the June issue of this magazine. 

SPECIAL DISCOUNT 

OEM EDUCATORS AND SCHOOLS 
For a low quote, send a list of your needs and, if possible, desired prices. 

No quantity is too small. 

Nknlmum odder $5.00 US cur..cy. Check or money order only. Add 5% to rover shipping and 
handling charges. Calif. rmad.nts add 6% was taxi. Santa Oar. County resident, add 6.5% sale{ tae, 

CIRCLE NO 23 ON FREE INFORMATION CARD 

,NEW -TONE N ELECTRONICS , -INTERNATIONAL 
A division of New -Tone Electronics 

INTEGRA-50CIRtuI rs 
0110004 5 0 
1,04IC005 5 0 
UNIC006 5 0 

UPC20C 2 0 
UPC555N ® 
UPC5631-12 8 CO 

UPC568N 

UPCS15C2 I S 
uPCS92N7 A 
UPCI001117 23- 
UPC1008C 5 I. 

UPC102014 27. 
12P010754 2.3 

UPC11524 3 2 

UPC1156N )3 
U108576 94, 
000858C 7 2l 

TR AN, I5TOR5 

25/4102 39 

)SAa73 60 

, 25Aa84 2 35 

259496 89 

054.91 125 
150.564,4, 39 

754634 9C 

754636 I 25 

25.4664.3 4C 

l 25.467B 55 
254682 135 
256683 45 

159684 
25A699A 65 

256106 IDS 

254133 45 

25822 45 

25054 30 

TRANSISTORS 
258175 39 
258124 40 

250137 
258]70 
250405 
250401 
250435 
258463 

258474 
258492 
25072 
2x173 
25C3B0 

)503076 
250391 

250458 
250460 
25C4B1 

2SC4e2 

250495 
250509 
250517 
750535 
250627 
25C634A 
250710 
250730 3 35 
250732 25 

ISC735 25 

25C7564 1 95 
25C/ 711 3 35 
25C781 2.45 
250784 110 

25C 789 95 

25C793 2 45 
250799 2.45 
250020 l0 
250839 43 
25C8674 4.50 
250930 .30 
25C945 30 

2áC10t4 65 
2501018 90 

TRAN51530145 

2501034 545 
2SC1061 

1 55 2541019 
61 2541096 
35 ;I 25C1166 

I CO ° ]5C117]8 
I I5 2501113 
I 15 25C12266 

95 

° 

25C1237 
105 1 2SC12J9 

30 a1 25c1306 
30 I 2501307 
30 Í )SCII&' 
45 ' 2501184 
35 . 25C1675 

JO 2501618 

45 11 25CI1711 

145 2501760 
135 2561909 

fi 2501957 
45 g 2501973 

325 25002e 
40 250029 

1 ]5 2512091 

50 25C2092 
30 25[2098 

25072 
25092 
750180 
250718 

250234 

250235 
]SD2fi1 

750313 

ís0315 
750325 
250330 
?SKIS 
75033 
25655 
15622 
15640 
35645 

390 
55 
48 

390 
70 

65 

7 IS 

2 95 

I 95 

2 35 

15 

15 V- 

15 

1 55 

uo 
I 05 

2 1: 

:10 

65 

1 95 

15 
220 
3 40 

'0 
115 
I 95 

3 45 

80 

60 
.0 
so 
SO 

'0 

AO 

1.00 

I :5 
IES 

N.J. Residents add 5% Sales taw. COD's WELCOME 
We pay postage her plepa d orders o1 550.00 or more. flour. - Dílly 9 AM -PPM E.S.T.. 5.19 AN 5 PM 
under S50.00. add S1.011. Canada $1.50. All Par.ts,Guaranteed Against Factory Defects I) 

CIRCLE M3. 38 ON FREE INFORMATION CARD 

MEW -TONE ELECTRONICS INTERNATIONAL 
P.O. Box 1739 Bloomfield, N.J. 07003 ' 

New Jersey Phone: 201/748-5089 
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Electronics C ossified 
REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.50 per word. Minimum order $37.50. EX- 
PAND-ADQ' CLASSIFIED RATE: $3.75 per word. Minimum order $56.25. Frequency discount: 5% for 6 months; 10% for 12 months paid in advance. PERSONAL 
RATE: For individuals with a personal item to buy or sell, $1.50 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 column (2-1/4" wide), $30. 2" by 1 column, 
$600.00. 3" by 1 column, $900.00. Advertiser to supply film positives. For frequency rates, please inquire. COLOR: Color avail. for all classified ad styles at earned rate 
plus additional 25%. Color choice Publisher's option and subject to availability. Publisher reserves right to run ad in black if color not avail. on classified pages. In such 
cases color charge will be refunded or credited. GENERAL INFORMATION: Ad copy must be typewritten or clearly printed. Payment must accompany copy except 
when ads are to be billed on credit cards - American Express, Diners Club, Master Charge, VISA - or when ads are placed by accredited advertising agencies. First 
word in all ads set in caps. All copy subject to publisher's approval. All advertisers using Post Office Boxes in their addresses MUST supply publisher with permanent 
address and telephone number before ad can be run. Advertisements will not be published which advertise or promote the use of devices for the surreptitious 
interception of communications. Ads are not acknowledged. They will appear in first issue to go to press after closing date. Closing Date: 1st of the 2nd month preceding 
cover date (for example, March issue closes January 1st). Send order and remittance to Classified Advertising, POPULAR ELECTRONICS, One Park Avenue, New 
York, N.Y. 10016. For inquiries, contact Gladys Mathieu at (212) 725-3926. 

FOR SALE 

FREE! Bargain Catalog-I.C.'s, LED's, readouts, fiber optics, 
calculators parts & kits, semiconductors, parts. Poly Paks, 
Box 942PE, Lynnfield, Mass. 01940. 

GOVERNMENT and industrial surplus receivers, transmitters, 
snooperscopes, electronic parts, Picture Catalog 25 cents. 
Meshna, Nahant, Mass. 01908. 

LOWEST Prices Electronic Parts. Confidential Catalog Free. 
KNAPP, 4750 96th St N., St. Petersburg, FL 33708. 

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER. 
Large catalog $1.00 deposit. BIGELOW ELECTRONICS. 
Bluffton, Ohio 45817. 

RADIO -T V. Tubes -36 cents each. Send for free catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

AMATEUR SCIENTISTS, Electronics Experimenters, Sci- 
ence Fair Students ... Construction plans - Complete, in- 
cluding drawings, schematics, parts list with prices and 
sources ... Robot Man - Psychedelic shows - Lasers - 
Emotion/Lie Detector - Touch Tone Dial - Quadraphonic 
Adapter - Transistorized Ignition - Burglar Alarm - Sound 
Meter ... over 60 items. Send 50 cents coin (no stamps) for 
complete catalog. Technical Writers Group, Box 5994, Uni- 
versity Station, Raleigh, N.C. 27607. 

ROTARY SWITCH 4P11P 5/55: 6P11P 5/$7.25. Dip Switch 
10-SPST 10/515. Transformers 12.2 V CT -6A plus 8.5V -5A 
$6.95. 24V -5A $5.95. 10' RG58C/U 12/$10. Fertiks, 5400 Ella 
St., Philadelphia, PA 19120. 

SOUND SYNTHESIZER KITS -Surf $14.95, Wind $14.95, 
Wind Chimes $19.95, Musical Accessories, many more. 
Catalog free. PAIA Electronics, Box J14359, Oklahoma City, 
OK 73114. 

HEAR POLICE / FIRE Dispatchers! Catalog shows exclusive 
directories of "confidential" channels, scanners. Send post- 
age stamp. Communications, Box 56 -PE, Commack, N.Y. 
11725. 

UNSCRAMBLERS: Fits any scanner or monitor, easily ad- 
justs to all scrambled frequencies. Only 4" square $29.95, 
fully guaranteed. Dealer inquiries welcomed. PDQ Elec- 
tronics, Box 841, North Little Rock, Arkansas 72115. 

TELETYPE EQUIPMENT for sale for beginners and exper- 
ienced computer enthusiast. Teletype machines, parts, 
supplies. Catalogue $1.00 to: ATLANTIC SALES, 3730 
Nautilus Ave., Brooklyn, NY 11224. Tel: (212) 372-0349. 

WHOLESALE C.B., Scanners, Antennas, Catalog 25 cents. 
Crystals: Special cut, $4.95, Monitor $3.95. Send make, 
model, frequency. G. Enterprises, Box 461P, Clearfield, UT 
84015. 

BUILD AND SAVE TELEPHONES, TELEVISION, DETEC- 
TIVE, BROADCAST Electronics. We sell construction plans 
with an Engineering Service. Speakerphones, Answering 
Machines, Carphones, Phonevision, Dialers, Color TV Con- 
verters, VTR, Games, $25 TV Camera, Electron Microscope, 
Special Effects Generator, Time Base Corrector, Chroma 
Key. Engineering Courses in Telephone, Integrated Circuits, 
Detective Electronics. PLUS MUCH MORE. NEW Super 
Hobby Catalog PLUS year's subscription to Electronic News 
Letter, $1.00. Don Britton Enterprises, 6200 Wilshire Blvd., 
Los Angeles, Calif. 90048. 

WEATHER MAP RECORDERS: Copy Satellite Photo- 

graphs, National -Local Weather Maps. Learn How! 

$1.00. Atlantic Sales, 3730 Nautilus Ave., Brooklyn, 

N.Y. 11224. Tel: (212) 312-0349. 

NAME BRAND TEST EQUIPMENT at discount prices. 72 
page catalogue free. Write: Dept. PE, Ndrth American Elec- 
tronics, 1468 West 25th Street, Cleveland, OH 44113. 

NAME BRAND Test Equipment. Up to 50% discount. Free 
catalog. Salen Electronics, Box 82, Skokie, Illinois 60076. 

SURPLUS COMPONENTS, Communication and test equip- 
ment. Illustrated catalog 25 cents. E. French, P.O. Box 249, 
Aurora, Illinois 60505. 

TELEPHONES UNLIMITED, Equipment Supplies. All 

types, Regular, Keyed, Modular. Catalog 50 cents. 

Box 1147E, San Diego, California 92112. 

UNSCRAMBLERS FOR any scanner. Several models avail- 
able. Free literature. Capri Electronics, 87531 Windom, St. 

Louis, MO 63114. 

RADIO SHACK Authorized Sales Center offering 10% dis- 
count on products including TRS-80. 1117 Conway, Mission, 
TX 78572. 

UNSCRAMBLER KIT. Tunes all scramble frequencies, may 
be built-in most scanners, 2-3/4 x 2-1/4 X 1/2. $19.95. Factory 
built Code -Breaker. 529.95. Free Catalog: KRYSTAL KITS, 
Box 445, Bentonville, Ark. 72712. (501) 273-5340. 

ELECTRONIC 

SURPLUS 
FREE CATALOGS 

ETCO ELECTRONICS, Dept. EB °, 

North Coiintry Shopping Center 
Rt. 9N, Plattsburgh, N.Y.. 12901 

B&K Test Equipment. Free catalog. Free Shipping. Dinosaur 
discounts. Spacetron-AM, 948 Prospect, Elmhurst, IL 60126. 

z SURPLUS ELECTRONICS 
ATTENTION HOBBYISTS - SEND FOR 

YOUR FREE CATALOG 
Great buys in tape drives, keyboards, power 
supplies, and transformers. We also have hear 
sinks, steel cabinets, I/O terminals, video d,s 
plays, printers, and equipment cases. And of 
course components, tans, wire, and cable. Write 
now to 

130 Northeastern Blvd. 
Worldwide Electronics Nashua, N.H. 03060 

SPEAKER INFORMATION KIT 
Get 70 pages of speaker facts, specs, construction tips 
plus info on our raw speakers, crossovers and a line of 9 

quality hi -ti speaker system kits. We'll send you our lull - 
color catalog. plus How to Hook Up Your System. 
an exhaustive step-by-step treatise on hi-fi system 
installation: and our Speaker Operating Manual. 
chock full of facts on how to get 
the most from any speaker 
system, for Free. Even if 
you don't buy from us we 
want you to have the facts. 
That's how we got to be the 
world's largest manufac- 
turer of speaker kits. 

Send to: 
Speakerlab. Dept. PE -Y 
735 N. Northlake 
Seattle, WA 98103 

BUILD THE ARTISAN ELECTRONIC ORGAN ... The 20th 
century successor to the classic pipe organ. Kits feature mod- 
ular construction, with logic controlled stops and RAM Pre -Set 
Memory System. Be an ar-ti-san. Write for our tree brochure. 
AOK Manufacturing, Inc., Box 445, Kenmore, WA 98028. 

PLASTIC BAGS. All sizes. Buy in small quantities. Free 
Catalog. SAKet, 6151-D Colbath, Van Nuys, Ca 91401. 

THE UNRUSTABLES , 

, 
1 NOW carry up to 40 \ 1 

extra gallons with , 
auxiliary tanks ¢cone -tank 

1 for Pickups b Vans ® I ' DETROIT APPROVED: No rust or weld sediment 
Install one hour -lightweight, no bodywork 

regUlred Complete Kit Guaranteed Ilfe of 
vehicle Meets Federal á State standards 
FI or FREE Catalog -TOLL FREE 800/433-2386 

(In TEXAS call 817/756-6221) 
PICKUP & VAN EQUIPMENT CO. II 
Dept. PE, P.O. Drawer C, Hewitt, TX 76643 

E lm -----A----u- 
THE BEST CB ANTENNA 

SEND FOR FREE PAL FULL LINE 
CATALOG AND DECAL 

PAL Antenna Corp. 
2614 EAST ADAMS PHOENIX ARIZONA 85034 

PRINTED CIRCUITRY. Complete supplies. Failproof in- 
structions. Major credit cards. Catalog $1.00 refundable. 
CIRCOLEX, Box 198, Marcy, NY 13403. 

POLICE/FIRE SCANNERS, crystals, antennas, CBs, 

Radar Detectors. HPR, Box 19224, Denver, CO 

80219. 

1802 EXTENDED MONITOR. Relocatable, K.C. tape 
routines, 18 powerful subroutines, requires 1K memory. K.C. 
tape $20.00, paper tape $18.00, w/manual and listing. Infor- 
mation sase. Benchmark Computer Systems, 17 Hanover 
Place, Hicksville, L.I., N.Y. 11801. 

TEST EQUIPMENT CATALOG listing used Tektronix, HP and 
GR equipment at bargain prices. PTI, Box 8699, White Bear 
Lake, MN 55110. Price $1.00 refundable with first order. 

CB RADIOS, VHF -UHF Scanners, Crystal, Antennas, Radar 
Detectors Wholesale. Southland, Box 3591, Baytown, TX 
77520. 

is too mllllamp ' Dual Voltage 
Tracking Power Supplies 

H 2,15 volts 
x 12 volts 

+ 5, -12 colts 
rhos. cc mounted power euppllee are tuºi the thing for op amp proiecis wnero a 
dual voltage pow., ºuppiy is required. Line and load regulation normally less In,, 30 
ma. input 115 VAC. Fully repairable 

Jim Turner 
10305 Newport 
El Paso, TX 79924 

$21.95 

saee,h.an.a.avw rovo.a. 

PRINTED CIRCUIT boards from sketch or artwork. Affordable 
prices, free details. DANOCINTHS INC., Box 261, Westland, 
MI 48185. 

NEW, ADJUSTABLE, THREE OUTPUT, REGULATED 
POWER SUPPLY plus 900 parts worth over $400.00 in com- 
plete CARTRIVISION television electronic assembly. 
Documentation included. Perfect for MICROPROCESSOR 
and all electronic applications. $16.45 plus $4.50 S&H. Master 
Charge, VISA. Free brochure. Madison Electronics, 369, 
Madison, Alabama 35758. SATISFACTION GUARANTEED. 
205-837-6658, Res. 
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3 DIGIT LED VOLTMETER KIT $19.50 complete, 
s.a.s.e. brings specifications, schematic. ALPHA- 

SUPERKIT, Box 21105, Woodhaven, New York 

11421. 
FREE ELECTRICITY! FREE HEAT! 24 Plans. Collection, 
storage, sun -wind energy. $1.95 complete guaranteed! Solar, 
Concord, MI 49237. 

BARGAINS GALORE! Buy -sell -trade classifieds in "Elec- 
tronics Trader" only 104 word! Send $2.00 for next four is- 
sues. Box 1333, Sun Valley, CA 91352. 

CARTRIVISION CTI-I Color VTR'S have two with OEM ser- 
vice manual and -extras package $450.00. Complete. Jim 
Hansen, 1055 Leflingwell N.E., Grand Rapids, MI 49506. 
(616) 949-5932. 

TRANSISTORS FOR C -B Repair, IC's and diodes TV audio 
repairs 2SC756A - $2.40, 2SC1306 - $2.95, 2SC1307 - 
$3.85, PLLOZAG - $7.50, AN239 - $5.50, STK439 - 
$8.95. Many more. FREE Catalog and transistor. MD Enter - 
prizes, Box 32, Mt. Jewett, PA 16740. 

COMPUTER/CCTV INTERFACES 
Free Catalog- Phone or Write 

Dial: 402 -987-3771 
1301 BROADWAY ATV Research DAKOTA CITY, NE. 88131 I 

lr ' ul H, . , rnF .,YLNll1 _N nyo.J6lleutl 
DON NOBLES ELECTRONICS INC 

UNSCRAMBLE CODED 
MESSAGES! 

Decodes Police Fir and Med,cai 
Cnannel5 Works win any Scanner 
or Mo+iw, Sanstacr,on ouaranleed - 
same day se,,Ce Wore or can Tor 

tree Brocnure NOT A KIT - 
Conede,e,V A55emd d 

DEPT PE 

ELECTRONICS EQUIPMENT HOTLINE is a classified adver- 
tising newsletter for professional, industrial, and surplus elec- 
tronic equipment. Subscriptions $6/year, ads 504 word. P.O. 
Box 4768, Dept. PE, Panorama City, CA 91412. 

CB VISOR MIRROR - Dual Purpose ten -code reference. 
$4.25. Box 9088, Stockton, CA 95207. 

FREE MINT US Stamp Price List. Fast, Quality. Arizona 
Stamp, 4668CI Speedway, Tucson, AZ 85712. 

TI -59, TI -58, SR -52, w/wo PC 100A 20 Psychic programs. 
Demonstrations, Research, Pleasure. Fully documented. 
$5.00 ppd. Dickey, 7056 Styers Ferry, Clemmons, N.C. 
27012. 

YOUR DIGITAL MULTIMETER can read resistance values In 
the milliohm range. Send $2.95 to G. Peterson, RD1, Box 80, 
Slate Hill, N.Y. 10973 for schematic and instructions. 

METAL FILM RESISTORS, RN55, 1%, 70 values, 124 each. 
Gold plated phono connectors available. Send SASE for in- 
formation. Component Systems, 5556 Personality Court, In- 
dianapolis, Indiana 46227. 

CIRCUIT BOARDS from camera-ready artwork. Free details. 
Quantity discounts. CM Circuits, 22 Maple Ave., Lackawanna, 
NY 14218. 

CHESS, 4 -PLAYER RULES, $2.00. Party fun. Gift for 
everyone. Easily learned, challenging. Shipped immediately. 
Diel, 1154-A Galahad, Casselberry, Fl 32707. 

FREE CATALOG, unbelievable savings, antennas, 
stereos, ham, cable RG58U RG59U $5.95/100', 
RG8U Foam $16.95/100' $2/100' Postage. Bank- 
Americard. Nema) Electronics, Box 2712, Miami, 
FL 33140. 

"YOUR CIGARETTE LIGHTER" can protect your car from 
thieves. Plans $3.00, Unit $12.95, 1 year guarantee. KEK 
Enterprises, 38 Pilgrim Dr., Clifton, N.J. 07013. 

PLANS AND KITS 

FREE KIT Catalog contains Test and Experimenter's 
Equipment. Dage Scientific Instruments, Box 

1054P, Livermore, CA 94550. 
TV -OSCILLOSCOPE externally adapts TV into audio fre- 
quency oscilloscope. Info. $1.00, Plans $5.00, with P.C. 
$12.00. Evolutionics, Box 855-B, San Rafael, CA 94902. 

TAPE - SLIDE Synchronizer, multiprojector, lap -dissolve 
plans, $5.50. Audiovisual group, $8.50. Millers, 1896 
Maywood, S. Euclid, OH 44121. 

AMAZING ELECTRONIC . PRODUCTS ifs 
LASERS SUPER POWERED, RIFLE, PISTOL, POCKET SEE IN DARK PYRO. 

n TECHNICAL DEBUGGING - UNCRAMBLERS GIANT TESLA. SRINWAND - TV 
, DISRUPTER - ENERGY PRODUCING, SCIENTIFIC DETECTION. ELECTRIFYING, 

CHEMICAL, ULTRASONIC. CB, HERO, AUTO AND MECA DEVICES. HUNDREDS 
MORE ALL NEW PLUS INFO UNLTD PARTS SERVICE. 

INFORMATION iintimif Pd 
Dept. E8. Box 716, Amherst, NH 03031 CATALOG fl 

11 
\I. 

TIGER SST 
SIMPLI-KIT 

FOR 
THE DO-IT-YOURSELFER 

NOW a high quality CD Electronic 
Ignition System in kit form. 
Contains all components and solder to 
build complete Solid -State Electronic 
CD Ignition System for your car. As- 
sembly requires less than 3 hours. 

Increases MPG 15% Eliminates 4 of 5 rune -ups 
Increases horsepower 15% Instant starting, any 

Plugs and Points last weather 
50,000 miles Dual system switch 

Fits only 12 volt neg. ground... Only S21.95 postpaid 
WStar Corporation 

P.O. Boo 1727 Grand JncT,on, Colorado 61501 

BUILD YOUR OWN 
SYMPHONY 

%, OF SOUND! 
It's fun and easy -takes just min- 

utes a day! Complete kits for 
organs, pianos, strings, rhythms, 
amplifiers, synthesizers. Also 
factory assembled. 104 -page 
catalog 52.00 

OWER5I 
Wersi Electronics, Inc. 

Dept. ZD, 1720 Hempstead Road 
Lancaster, PA 17601 

CB/HAM HIGH GAIN ANTENNAS. Modulation boost- 
ing VOX -COMPRESSOR. Portable 300MHz COUNTER 

with memory! Plans $3.00 ea. $7.50/all. Many 

others, catalog with order, PANAXIS, Box 130-Al2, 
Paradise, CA 95969. 

MODIFY YOUR P.L.L. or Crystal Synthesis C.B. for 
extra channels, linear and antenna tips. Send 

$12.95 for instruction book. Action Protection Sys- 

tems, RD1, Box 6003, Milford, PA 18337. 

LIGHT TRIGGERED: I.C. Relay Driver 6 V.O.C. adjustable 
threshold, all assembled only $3.00 #302AT. SONIC 
SWITCH: Turns on lamps, motors, etc. Completely assem- 
bled. Solid State Super Buy only $3.00 #210AT. 3 TRANSIS- 
TOR Audio Pre -Amp for mike, phono, tape etc. Hi -Q input, 
8-45V output, 9 V.D.C. Assembled with schematic $4.00 
#AT032. ABT Systems, P.O.B. 173, Schererville, Ind. 46375. 

UNUSUAL SCIENTIFIC CREATIONS. Catalog $1.00. 
Robotics -Ultra -high powered lasers - high voltage equip- 
ment - chemicals - etc.!!! Advanced Research Scientific, 
P.O. Box. 19041, Detroit, Michigan 48219. 

TELEPHONES & PARTS 

CORDLESS TELEPHONES: Operate 300 ft. from base. Fac- 
tory rechecked, schematics included for personal mainte- 
nance. Originally $399.50 - now $149.95. Check, M.O. or 
Credit Card. Telephone Marketers, P.O. Box 216, Brookfield, 
WI 53005. 

TELEPHONES, Answering Devices, Cords, Jacks. Catalog 
$1.00 Refundable. TEL -TEST, P.O. Box 278, Butler, OH 
44822. 

OMAK PHONE CENTER. All types of telephones - keyed, 
modular and decorator. Catalog $1.00 (refundable). Box 38, 
Beardstown, IL 62618. 

FREE TELEPHONE SUPPLY CATALOG. Most standard 
style telephones, cords, plugs, lacks, accessories: 
including modular. FLEMCO, 20272 37th Ave. N.E.. 

Seattle, WA 98155. 

ALARMS 

QUALITY BURGLAR -FIRE ALARM EQUIPMENT at discount 
prices. Free Catalog! Steffens, Box 624K, Cranford, N.J. 
07016. 

fr 

Burglar Firs Smoke 
Alarm Catalog 

-,' ; 
Billions of dollars lost annually due 

to lack of protective warning alarms. 

FREE CATALOG Shows you how to 
protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
engineering service. 

( FT Burdett ISeourity Co. 

Box 82802 PE -128 Lincoln, Ne. 68501 

SONAR BREAKTHROUGH 
Convert your Polaroid SX-70 Sonar camera to 
picture -taking burglar alarm at low cost. Use also 
for automatic photography and remote control 
shots. Detailed plans and instructions, $10.00. 

Bey -Mor Industries 
Box 1232, Reseda, CA 91335. 

MUSICAL INSTRUMENTS 

UP TO 60% DISCOUNT. Name brand instruments catalog. 
Freeport Music, 114 G, Mahan St., W. Babylon, N.Y. 11704. 

HIGH FIDELITY 

DIAMOND NEEDLES and Stereo Cartridges at Discount 
prices for Shure, Pickering, Stanton, Empire, Grado and ADC. 
Send for free catalog. LYLE CARTRIDGES, Dept. P, Box 69, 
Kensington Station, Brooklyn, New York 11218. For Fast Ser- 
vice call Toll Free 800-221-0906. 

Lambda Series II by 
SpeakerKit, Ltd. 
Woofers with butyl surrounds. Trans- 
mission lines. Open dome midrange 
and tweeters. Infra -woofers and ultra - 
tweeters. Accurate sound at a rea- 
sonable price. Send 254 for Series II 
catalog and manual. 

Speakerktl, Box 12PE, Menomonie, WI 54751 

WANTED 

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest 
prices paid by refinery. Ores assayed. Free circular. Mercury 
Terminal, Norwood, MA 02062. 

WANTED! CB DEALERS 
AND DISTRIBUTORS 

PAL Antenna Corp. 
2614 EAST ADAMS PHOENIX. ARIZONA 85034 

TUBES 

TUBES -RECEIVING, Industrial and Semiconductors Factory 
Boxed. Free price sheet including TV, Radio and audio parts 
list. Low, low prices. Transelectronic, Inc., 1365 39th St., 
Brooklyn, New York 11218. Telephone: (212) 633-2800. Toll 
free: 800-221-5802. 
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RADIO & T.V. Tubes -36 cents each. Send for free Catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. EMPLOYMENT OPPORTUNITIES 
TUBES: "Oldies", Latest. Supplies, components, schematics. 
Catalog Free (stamp appreciated). Steinmetz, 7519 -PE Ma- 
plewood, Hammond, Ind. 46324. 

TUBES 294 up, no minimum order necessary. Also have ob BUSINESS OPPORTUNITIES 
soletes. Free list. Conelco, Box 1333, Sun Valley, CA 91352. 

IDEAS, INVENTIONS, New Products needed by innovative 
manufacturers. Marketing assistance available to individuals, 
tinkerers, universities, companies with feasible concepts. 
Write for Kit -PE, IMI, 701 Smithfield, Pittsburgh, PA 15222. 

TAPE AND RECORDERS 

RECORDS - TAPES! Discounts to 73%; all labels, no 
purchase obligations; newsletter; discount dividend certifi- 
cates; 1000, guarantees. Free details. Discount Music Club, 
650 Main St., Dept. 5-1278, New Rochelle, N.Y. 10801. 

GOVERNMENT SURPLUS 

MANUALS for Govt Surplus radios, test sets, scopes. List 50 
cents (coin). Books, 7218 Roanne Drive, Washington, D.C. 
20021. 

JEEPS-$59.30! - CARS-$33.50! - 200,000 ITEMS! - 
GOVERNMENT SURPLUS - Most COMPREHENSIVE DI- 
RECTORY AVAILABLE tells how, where to buy - YOUR 
AREA - $2.00 - MONEYBACK GUARANTEE - Govern- 
ment Information Services, Department GE -40, Box 99249, 
San Francisco, California 94109 (433 California). 

GOVERNMENT SURPLUS. Buy in your Area. How, where. 
Send $2.00. Surplus, 30177 -PE Headquarters Building, 
Washington, D.C. 20014. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international corre- 
spondence, illustrated brochure free. Hermes-Verlag. Box 
110660/Z, D-1000 Berlin 11, Germany. 

INSTRUCTION 

SCORE high on F.C.C. Exams ... Over 300 questions and 
answers. Covers 3rd, 2nd, 1st and even Radar. Third and 
Second Test, $14.50; First Class Test, $15.00. All tests, 
$26.50. R.E.I., Inc., Box 806, Sarasota, Fla. 33577, 

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas- 

ters, Ph.D's. Free revealing details. Counseling, Box 

317-PE012, Tustin, California 92680. 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details, 
strange catalog tree! Autosuggestion, Box 24-ZD, Olympia, 
Washington 98507. 

GRANTHAM'S FCC LICENSE STUDY GUIDE - 377 pages, 
1465 questions with answers/discussions - covering third, 
second, first radiotelephone examinations. $13.50 postpaid. 
GSE, P.O. Box 25992, Los Angeles, California 90025. 

INTENSIVE 5 week course for Broadcast Engineers. FCC 
First Class license. Student rooms at the school. Radio En- 
gineering Inc., 61 N. Pineapple Ave., Sarasota, FL 33577 and 
2402 Tidewater Trail, Fredericksburg, VA 22401. 

1979 "TESTS - ANSWERS" for FCC First Class 

License. Plus - "Self Study Ability Test." Proven! 

$9.95 Unconditional Moneyback Guarantee. Com- 

mand Productions, Box 26348-P, San Francisco, CA 

94126. 

BROADCAST STATION: Start your own. Home, school, 

church, business operation. Get free equipment, 
records. Details free. "Broadcasting", Box 130- 

Al2, Paradise, CA 95969. 

LEARN ELECTRONIC DRAFTING: PCB design. Complete 
course $10.00. VANDERLAAN, 6102-2 Turnabout Lane, Co- 
lumbia MD 21044. 

PASS FCC 1st, 2nd, 3rd and Radar License Examinations 
using course prepared by noted author -teacher. Workbook 
has example problems with complete solutions. Question - 
Answer Manual provides hundreds of practice questions. 
$9.95 each or both Manuals $14.95 Postpaid. Includes Coun- 
selling. Oeffinger, Box 1240, Garden Grove, CA 92642. 

UNIQUE CB repair course requires no electronic knowledge 
or expensive equipment. Guaranteed results. CB City -P, 6241 
Glade, Suite L-303, Woodland Hills, CA 91367. 

INVENTIONS WANTED 

"THE INVENTOR'S CATALOG" $1.00 Computer Evaluations - Patentability - marketing - taxes - etc.!!! Advanced 
Research, P.O. Box 19041, Detroit, Michigan 48219. 

I MADE $40,000.00 Year by Mailorder! Helped others make 
money! Free Proof. Torrey, Box 318 -NN, Ypsilanti, Michigan 
48197. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas, 
Texas 75201. 

PROFITABLE ONE-MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not required, 
sales handled by professionals. Postcard brings 
facts about this Unusual opportunity.. Write today! 
Berta -DL, Box 248, Walnut Creek, CA 94597. 

NEW LUXURY Car Without Cost. Free Details! Codex-ZZ, 
Box 6073, Toledo, Ohio 43614. 

GET RICH!!! Secret law erases debts. Free report exposes 
millionairé $S secrets. Blueprints, No. EE12, 453 W. 256, NYC 

10741. 

$650 WEEKLY for beginners!! Free report: Mailorder Consul- 
tants MEE12, 453 W256, NYC 10471. 

MECHANICALLY INCLINED individuals desiring ownership 
of Small Electronics Manufacturing Business - without in- 

vestment. Write: BUSINESSES, 92-K2 Brighton 11th, Brook- 

lyn, New York 11235. 

MILLIONS in Mail!!! Free Secrets. Transworld-17, Box 6226, 

Toledo, OH 43614. 

1000% RETURN EASY in the television rental business. Free 

details. Carank-AL, Box 7696, Naples, FL 33941. 

$500.00 WEEKLY POSSIBLE mailing circulars! Free informa- 
tion. Wayne, Box 644, Ottawa, Kansas 66067. 

ESTABLISH YOUR OWN Profitable Mail Order Business! Ev- 

erything supplied. Michael -W, 46 Tanager Rd., Monroe, N Y 

10950. 

EARN $1500 Monthly - Easy Home Income Mailing Circu- 
lars!! Free details: Mailhouse, Box ZD-68403, Portland, OR 

97269. 

Beer Lovers. 
Make the Finest Premium Beers at Home. 
Great Fun! Great Taste! Great Savings! 
First time. Every Time. Duane's Unique 
Home Brewery. Complete details. Free. 
Duane Imports Ltd., Dept. PE2, 508 Canal 
St., N.Y., N.Y. 10013 

CB MAILING LIST. Proven buyers. CB City -P, 6241 Glade, 

Suite L-303, Woodland Hills, CA 91367. 

MECHANICALLY INCUNED INDIVIDUALS 

-WANTED- 

Assemble electronic devices in your home. Get 
started in spare time. Experience, Knowledge or 
Investment Not Necessary. Expect big profits: 
$300 - $600/Wk. Possible. Write for free literature 
telling how. 

ELECTRONIC DEVELOPMENT LAB 
Bole 1535PS, Pinellas Park, FL 33565 

EARN $1,000 MONTHLY sparetime, homework, "Guaran- 
teed." Free details, Write: UNICORN, ZD12,1140 Chelton, 
Colorado Springs, CO 80910. 

$3000 MONTHLY. Start immediately. Stuff envelopes at 

home. Information, send self-addressed stamped envelope. 
Village, Box 508-ZDI, West Covina, CA 91706. 

YOUR OWN manufacturing business FREE. We supply all 

equipment and know how. Free details. Write: Mason, Room 
MC -376 -HP, 1512 Jarvis, Chicago, IL 60626. 

DO-IT-YOURSELF 

MODULAR TELEPHONES now available. Sets and compo- 

nents, compatible with Western Electric concept. Catalog 50 

cents. Box 1147W, San Diego, California 92112. 

AUDIO/ANALOG/SYNTHESIS. Plans, parts, kits, etc. for the 

most exciting sound projects ever. Get on our mailing list, 

send 25¢ to: CFR Associates Inc., Newton, N.H. 03858. 

ELECTRONICS/AVIONICS EMPLOYMENT OPPOR- 
TUNITIES. Report on jobs now open. Details FREE. Aviation 
Employment Information Service, Box 240E, Northport, New 

York 11768. 

RUBBER STAMPS 

RUBBER STAMPS, BUSINESS CARDS. Many new prod- 
ucts. Catalog. Jackson's, Dept. K, Brownsville Rd., Mt. Ver- 
non, III. 62864. 

REAL ESTATE 

BIG . .. FREE ... CATALOG! Over 2,500 top values coast to 

coast!! UNITED FARM AGENCY, 612 -EP, West 47th, Kansas 

City, MO 64112. 

BOOKS AND MAGAZINES 

FREE book prophet Elijah coming before Christ. Wonderful 

bible evidence. MEGIDDO Mission, Dept. 64, 481 Thurston 
Rd., Rochester, N.Y. 14619. 

HOW DOES THE OPERATOR KNOW your telephone 
number without you telling her? Ten digit, state of the art, call 

tracing systems and Telco operation detailed in depth. Gov- 

ernment and C.C.I.T.T. publications tell it all. For comprehen- 
sive listing send s.a.s.e. and $2.00: Tell It, Box 523, 

Westbrook, CT 06498. 

INTERFERENCE HANDBOOKS! TELEVISION INTERFER- 
ENCE: 27 specific problems discussed in detail. Traps, at- 

tenuators, charts and reference data. $5.95. AUDIO REC- 

TIFICATION: Dealing with RFI in AM-FM-PHONO-AUDIO 
equipment. Trouble -shooting charts, filters. $5.95. P.O. Box 

13862, Savannah, GA 31406. 

HYPNOTISM 

FREE Hypnotism. Self -Hypnosis. Sleep Learning Catalog! 

Drawer H400, Ruidoso, New Mexico 88345. 

MOVIE FILMS 

WHOLE MOVIES AT HALF PRICE. Three terrific classic 
comedies starring Laurel and Hardy, W.C. Fields or Buster 

Keaton on sale now. Outstanding values. Uproarious fun. 

Send $1.00 for information and sixty-eight page Film Catalog 
listing comedies, westerns, dramas, horror and others. (Or 
send $1.00 for Video Catalog with more than 140 titles.) Write: 

Blackhawk Films, Dept. 4728 Davenport, Iowa 52808. 

CHRISTMAS SALE - S-8 Snd Color & B/W Universal & 

Columbia 400' Features: Bye Bye Birdie (Ann -Margaret); 
Thoroughly Modern Millie (Julie Andrews); Machine Gun Mc- 

Cain (Peter Falk); Bryan's Song (Winner of 5 Emmy's); Centu- 
rions (George C. Scott); Anderson Tapes (Sean Connery) - 
all in S-8 Eastman Color. Indicate in order of preference, 
$44.95 ea Post-paid. B/W - Mr. Smith Goes To Town; Re- 

quiem for a Heavyweight (Anthony Quinn); On the Waterfront 
(Marlon Brando); Breakout (Charles Bronson), $39.95 ea 

Postpaid. Operation Tall Ships; The Detective (Frank Sinatra); 
Poseidon Adventure (Gene Hackman) - special, $29.95 ea 

+ $1.00 shipping - all 200' S-8 Color Snd. Invisible Man 

(Claude Rains); Frenzy (Alfred Hitchcock) - 200' S-8 B/W 
Snd, $19.95 ea + $1.00 shipping. Universal 64-pg catalog 
$1.00 ($2.00 foreign); Sportlite; Ring Classics; Universal; Col- 
umbia order form, $0.35. SPORTLITE FILMS, Elect -12/78, 
20 N. Wacker Dr., Chicago, IL 60606. 

MISCELLANEOUS 

MPG INCREASED! Bypass Pollution Devices easily. RE- 

VERSIBLY!! Free details - Posco GEE12, 453 W. 256, NYC 

10471. 

ESPERANTO: Boon to travelers, penpals, collectors. Learn 

more about this fascinating international language - broaden 

your horizons! $1 for full information to: ELNA, Box 1129, El 

Cerrito, CA 94530. 

Retail Display Plan 

All magazine retailers in the United States and 
Canada interested in earning an allowance for 
the display and sale of publications of the 
Ziff -Davis Publishing Company are invited to 
write for details. Sales Manager, Select Maga- 
zines, 229 Park Avenue South, New York, 
New York 10003. 

120 POPULAR ELECTRONICS 

AmericanRadioHistory.Com



Popular Electronics 
ADVERTISERS INDEX 

READER 
SERVICE NO. ADVERTISER PAGE NO. 

2 Active Electronic Sales Corp. 101 
3 Ado Electronics Industrial Co. Ltd. 116 
4 Ancrona Corp. 112 
6 AP Products Incorporated 22 
7 Audio-Technica U.S., Inc. 89 

8 B & F Enterprises 117 
9 B & K Precision, Dynascan Corporation 9 

10 Byte 85 

Chaney Electronics 121 
Cleveland Institute of 

Electronics Inc. 26, 27, 28, 29 
11 Cobra, Product of 

Dynascan SECOND COVER 
1 Communications Electronics 2 

67 Consumers Company 85 
12 Continental Specialties Corporation .. 11 
13 Creative Computing Magazine 92 

CREI, Capitol Radio 
Engineering Institute 52, 53, 54, 55 

14 Delta Products, Inc. 82 
15 Digi-Key Corporation 109 

Digital Research Corp. 113 

Edmund Scientific Co. 121 
66 EICO 85 

Electronic Systems 110 
Electro -Voice, Inc. 47 

16 Fluke 10 
17 Fordham Radio Supply 114 

GFN Industries, Inc. 6 
18 Godbout Elecs., Bill 114 
19 Grantham College of Engineering 88 

5 Heath Company 71, 72, 73 
20 HEP 34 
21 Hewlett-Packard 33 
22 Hobby World 121 

23 
24 
25 
26 
27 
60 

E Integrated Electronics 117 
Ilinois Audio 70 
ntegrated Circuits 108 
nternational Components Corp. 115 
nternational Electronics Unlimited 116 
TT Business Communications Division 81 

28 J & R Music World 64 
29 Jameco Electronics 102, 103 

JS & A National Sales Group 1 

30 Kedman Company 84 
31 Koss Corporation 21 

32 Lafayette Radio 
Electronics FOURTH COVER 

34 McIntosh Laboratory Inc. 87 
Micro Computer Mart 93 

35 Motorola 23 

36 Netronics R & D Ltd. 91 
37 New -Tone Electronics 115 
38 New -Tone Electronics 117 

NRI Schools 16, 17, 18, 19 

39 Ohio Scientific Instrument 5 
40 OK Machine & Tool Corporation 35 
41 Olson Electronics 116 

42 Page Digital Electronics 93 
43 PAIA Electronics, Inc. 70 
44 PAL "Firestik" Antenna Corp. 12 
65 Percom Data Company, Inc. 81 
45 Personal Software 90 
46 Poly Paks 107 
47 Prince Corp. THIRD COVER 

48 Quest Electronics 111 

Radio Shack 13, 48, 104 
Radios International 95 

68 Rank 43 
64 RCA Solid State 98 

49 Sabtronics International, Inc. 31 
50 Sabtronics International, Inc. 95 
51 Sansui Electronics Corp. 36 
52 Scientific Audio Electronics, Inc. 45 
53 Scott, Inc., H. H. 25 
54 Solid State Sales 113 
55 Southwest Technical Products Corp. 88 

Speakerlab, Inc. 64 
56 Stanton Magnetics, Inc. 15 

57 Tab Books 84 
63 Tape Talk 80 
58 Technics by Panasonic 39 
59 Technics by Panasonic 41 

61 U.S. Pioneer Electronics 7 

r 

THE NEW 
HOBBY WORLD 

CATALOG 
Your source for factory prime, 
professional quality equip- 
ment. Computers, add-on 
boards, IC's, sockets, resistors, 
supplies, tools, test equipment, 

books, and more. Shop your buy list at Hobby World. You'll find 
what you want, and at a solid savings. For example, look at 
this month's specials: 

THE NEW ELENCO 31/2 DIGIT SOLID STATE MULTIMETER 
The ultimate in performance: measures resistance to .01 ohms, voltage to 
100 micro -volts, current to one micro amp. Assembled and tested, with 
2 -Year warranty. Lists at $99.95, HOB3Y WORLD PRICE ONLY $74.95! 
16K MEMORY ADD-ON .FOR APPLE OR TRS-30 
HOBBY WORLD PRICE IS ONLY $98.00 (specify when ordering) 
WAHL ISO -TIP CORDLESS SOLDERING IRON 
Includes ni -cad batteries and wall plug transformer. 
Lists at S19.95, BUT HOBBY WORLD HAS IT FOR $14.95! 

SEND ME A FREE CATALOG! 

Name 

Address 

City State 

Hobby World 
19355 Business Center Dr *6 
Northridge CA 91324 

TELEPHONE ORDERS 
Inside Cal 213 886 9200 
Outside Cal 800 423 5387 

1 

L PE -12 
J 

CIRCLE NO. 22 ON FREI INFORMATION CARD 

AMAZING EARADIO 
THIS IS PROBAFLY THE WORLD'S SMALLEST 
RADIO. IT VEIGHS ONLY 1/2 OUNCE AND IS ) 
WORN BEHIND THE EAR. CONTAINS AN IC AND 

$5.951,, SEVERAL DISCRETE DEVICES TO GIVE AN EQUI- 
VALENT or 12.TRANSISTORS. THE RADIO RAS A T.R.F. ' 

DESIGN OPERAItNG FROM 1 STANDARD 513E 1.5V 
HEARING AIC 9ATTERY (INCLUDED). IT PROVIDES 
GOOD VOLUME TO EARPHONE ON SEVERAL STATIONS IN ' 

METROPOLITAN AREAS. DOESN'T REQUIRE ANY ANTENNA, 
GROUND OR CTHER ADDITIONAL WIRES - FULLY SELF 

, CONTAINED 6 1LNABLE. SIZE: 1 1/8"x1 1/4"x3/6". 
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IOOM PHOTOFLRIH Kit 
SIMPLE TO ASSEMBLE KIT 
INCLUDES PRE -ASSEMBLED 

o CIRCUIT BOARD, CAPACITOR, 
° FLASRTUBE, REFLECTOR, 

SWITCH AND HOOKUP DIAGRAM. 
:LESS CASE, BATTERY HOLDER, C23035 

. AND BATTERIES (OPERATES ON $2.95 
'2 AA CELLS). GUIDE 528 AT 

ASA 25. 

14' JTROBE fillUTTER CORO 

Electronic Warning Flasher Kit 

r 
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w 
Li 
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.;'"elt:I..'M 

sis of 
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cm '6.95 

PNOTOFLAIN CRP/ ¡CALCULATOR .ti 
720 mt 360V 1.50 

1600 mf 360V 52.25 

1.0 350 mr 330V 0 BOARDS !- [r 
WITH DISPLAY 
LESS KEYBOARD li, 1 
AND CASE (OS X55 
IS) 01.50 - 

AAA 

STROBE TE RUT. fltlnlmuRt- US 
Brand new lac tea,- RECIWCTOR 

strobe a Appx. size. 17/16 'L x 

Arobe 
rubes. 

ssortment of C23280 7/8'1N x 3/4-0. 
H/ a r""" 

$ 3.00 C23227 $ 1.00 A<h-macs 

Minimum order 55.00 
Please include S1 for postage 
Visa, Mc and COD accepted. 
Phone orders are welcome. p 

P.O. BOX 27C3B. DENVER , C0.80227 Ph: (3031 973.1052 , 

' Send for our FFEE GIANT CATALOG of unIque,llems !!!' 

CHANEY 
electronics 

FREE! ¡ 
Ei11,iM U N Ii/ 

SCIENTIFIC 
EECZO sFlG5 
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191 
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ÉMÉ 6v 

m°'' I e R16' MFIOHS 
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`' es 
N11"1115' ?OS ' 

0,505 - -.,,íFikr-++ _ stpW. 

164 PAGE 
CATALOG 

- Over 4,000 unusual bargains for science 
- and industry. 

In -stock supplies for engineers, experi- 
menters, research labs, hobbyists, etc. 
Order direct and save - buy with com- 
plete confidence ... every item carries 
the famous Edmund 30 -day money -back 
guarantee. 
Simply mail this coupon for the newest 
Edmund catalog. 

RUSH LATEST FREE EDMUND CATALOG 

1 

1 

1 

1 

' City 

111 State 

EDMUND SCIENTIFIC CO. 
Dept. ÁV24 Edscorp Building 
Barrington, N.J. 08007 

Name 

Address 

Zip 

Rita-Ri-MNMIMa- 

1 

1 

1 

1 
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EZ.ECTRON=OWS 

(omputer Aids Disc Mastering 

D ® News Highlights in Brief 

According to CBS Records, its New DISComputerTM 
record mastering system promises louder, longer -play- 
ing records. The device uses a computer to pre -read 
tape being mastered 0.167 second before the cutter, and 
to signal the lathe to adjust the excursion of the cutting 
stylus to accomodate as much audible sound as possi- 
ble. By allowing the lathe to anticipate signals to come, 
it is said to add up to 5 minutes of music per side to LP's 
and to increase recorded levels by as much as 2 to 5 dB. 
The computer, which is programmed for use with Scolly 
or Neumann lathes, also uses its memory to compare 
the preview -head signal to previously cut grooves. This 
allows DISComputerTM to take into account such sub- 
tleties as the average level on the disc, and to prevent 
groove echo by "remembering" never to closely space 
loud and quiet grooves. A company spokesman says 10 

percent of all CBS Records produced in 1978 were mas- 
tered using the $250,000 DISComputerTM. 

Talking Clock 
The TCE-124 "Talking Clock" from Omnicron Elec- 
tronics, Putnam, CT, automatically delivers 12- or 24 - 
hour time announcements in "a distinctive male voice," 
in English, German, or Arabic. Designed to be used 
with voice- or device -activated recorders, the TCE-124 
automatically inserts its announcements on the tape at 
the completion of each message or data recording. The 
voice is generated by solid-state electronics, and there 
are no tapes or discs to wear. Other features of the 
clock include a LED display and monitor speaker, MSI/ 
LSI circuitry, one watt, 8 -ohm audio output and com- 
pact size. 

Pendant Saves Lives 
Microlert Systems, Burbank, CA, has developed a new 
wireless communicating device for emergency medical 
attention called "Microlert." The matchbook -size, du- 
al -contact pendant is actually a 1 -ounce transmitter. It 
will signal its receiver (located up to 300 ft away) to 
make telephone calls, giving the type and location of the 
emergency. When the dual -contacts are squeezed, a ra- 
dio signal sets off the alarm. The system can make five 
or more preprogrammed, pretaped telephone calls. Al- 
though "Microlert" was developed for medical emer- 
gency purposes, it is suitable for use in a home or busi- 
ness to signal a robbery or any other emergency. 

Acupuncture with Laser Beam 

Acupuncture (a fairly ancient art) and lasers (rather 
new) are combined in the new "akupLas" therapy unit 
from Germany's Messerschmitt-Bolkow-Blohm. The 
helium -neon laser's beam has a wavelength of 632 nm, 
to which the skin is fairly transparent. This allows the 
1 -mm diameter, 2-mW beam to penetrate to a depth of 3 

to 10 mm, depending on the type of skin. A fiber-optic 
tube guides the beam from the laser to the therapist's 
hand -piece, which can be placed directly to the skin. 

VTR Interference Problems 
If you have recently bought a video tape recorder and 
are using it with a TV receiver that is more than, say, a 

year old, you may be having VTR interference prob- 
lems. This is generally experienced as a 1 -inch to 11/2 - 

inch, 45° bending at the top of the screen. While televi- 
sion manufacturers say that modifications have been 
made to the design of their receivers in recent months to 
avoid such interference, some are being compelled to 
modify older sets to accommodate a VTR. It has been 
explained that the difficulty stems from anti -flutter cir- 
cuits built into older TV receivers to filter the maximum 
amount of external interference. As a result, the circuits 
do not lock on to the TV signal quickly. With a VTR, 
however, immediate locking in of the signal is required. 
Some compromise in the anti -flutter circuitry is thus re- 
quired for video tape machines. 

ASCII for Ham RTTY 
In a move to allow Ham radio operators to operate more 
sophisticated amateur communications rigs, the FCC 
has proposed to allow them to use ASCII code for radio 
teletype transmissions. In the past, only Morse and five - 
unit Baudot codes have been permitted in amateur radio 
operation. The move would allow Hams to use a variety 
of computer terminals for transmissions. 

More Efficient Solar Cell 
A prototype solar cell which converts a record 28.5% of 
sunlight to electricity has been developed by Varian As- 
sociates, Inc., under a Department of Energy contract 
administered by Sandia Laboratories. The highest 
efficiency previously reported was 23% for an AIGaAs 
cell. The new system uses two different solar cells-an 
AIGaAs cell and a silicon one-to absorb a wider range 
of solar wavelengths. A special filter reflects low -ener- 
gy, long -wavelength rays to the silicon cell while permit- 
ting higher -energy, shorter -wavelength rays to pass 
through to the AIGaAs cell. In the prototype, various 
optical losses reduce the overall system efficiency to 
about 25%, but it is hoped that this can be raised to 30% 
by stacking the cells and eliminating the filter. 

Computer Chess in Canada 
The classic struggle between man and machine was con- 
tinued over the chess board at the 100th anniversary of 
the Canadian National Exhibition in Toronto last Sep- 
tember. The occasion was the UNCOMMAN (UNiver- 
sal COMputer MAN) Chess Event, sponsored by WIN- 
TARIO and Control Data Corp., under the auspices of 
the Ontario Chess Association. The public was able to 
try its skill against Commodore's Pet personal comput- 
ers, programmed to play chess at eight different levels 
of expertise. During the event, a match was played be- 
tween International Master David Levy and CHESS 
4.7, a computer program developed by David Slate and 
Peter Atkins of Northwestern U. The program was run 
on Control Data's CYBER 176, in Minneapolis, and 
connected by phone lines to a terminal in Toronto. J 
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The` Prihcé;Oit- Board 
-' Computer. You've read 
-aboit digital ccmputers-, 21 
/being gvuilable soon 
*from Detroit. Now the 
'first, universal driver - 
:operated automotive 
computer is available! 
It's a revolutionary elec- 
tronic brain ,that's un- 
questionably going to be 
:the ULTIMATE O7I'ION for '79. 

What it will do for you. Tre 
Prince On -Board Computer 
provides more than two doz- 
en different kinds of informa- 
tion at the touch of a button. 

NORM 

CAL 

CAL 

1 2 3 4 5 ®a® 
6 7 6 9 0 

?85, 

EEi 'E r 
The On -Board Computer measures 

only 10.5" x 2.8" x 1.7" 
and mounts easily in any vehicle. 

Data siich as vehicle location 
(10/20 to CB'ers). Miles -to -co 
on a trip. Estimated time of 
arrival. Miles per gallon ar-d 

ETA DISTTOGO 

1 

.INST - AVE INST AVE COST USED 

l1 A-! l m 
MP( YG zp5'E1M1-KM - rut.. 

cost per;nile..Plus fire 
mm eories tO store mile, 
age poi>~:ts"*With unique.. 
audio alarm`remind-. 
ers - and more! 
Test drive one today.. 
Your new car dealer can 
arrange for a test ride in 
a Prince On -Board Com- 
pu-er-equipped car 

today. er you can contact 
your local A.R.A. distributor' 
for more information. And if 
you're act in the market for a 
'79 right now, the POBC can 
be installed on your present 
car, van or truck. 

Prince órí -boarcJT computer 
Manufactured by Prince Corporal:kin, 

- Holland: Michigan. Prince and On Boarc a -e - - 
trademarks of Prince Corporation. - 

Patents pending. CONGI NO 47 ON FREI INFORMATION CAR 

Look -Tithe Yellow Pages -under Automotive 
Air Conditioners. or write Mr. 'Al Srandimarte, ARA, AR A 

P.O. Box 870, 606 Fountain Parkwaj, Grand Prairie, Texas 75050. 
Call toll -free 800-527-7914 (LI.S.A). In Texas: 2141647-4111 

AmericanRadioHistory.Com



T
he P

ile D
river: It's just no m

atch for the H
eil D

river. 
S

ince the turn of the century, "P
ile D

river" 
speakers have laboriously "pushed" the sound 
out. T

his can result in a blurring and clipping 
of notes. 

T
he revolutionary new

 H
eil D

river in Lafayette's 
C

riterion S
eries 3000 loudspeakers "shoots" 

the sound out. 
T

here's no blurring or clip- 
ping. E

very note is crisp and 
clearly defined. 

"
A
 

T
radem

ark of E
S

S
 Inc. 
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o - 
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3003 

E
ver since "talking m

achines" first started talk- 
ing, speakers have produced sound by pushing 
the sound w

aves out of the speaker w
ith 

o dia- 
phragm

. S
om

etim
es referred to as a "driver." O

r 

"pile driver." 
T

his system
 has definite disadvantages. 

T
o reproduce sound faithfully, the driver has to 

have very rapid rise tim
e (acceleration) and decay 

tim
e (deceleration). B

ut the m
ass of the driver is so 

great, it fights against its ow
n im

m
ense inertia. S

o 

sound gets blurred. 
P

arts of notes get clipped 
short. 

T
he only solution is to reduce the m

ass of the 
driver so it can react m

ore quickly. A
nd that's 

exactly w
hat D

r. O
scar H

eil has done. 
T

he H
eil A

ir M
otion T

ransform
er* is the heart of 

Lafayette's new
 C

riterion S
eries 3000 speakers. 

T
he H

eil D
river is sim

plicity itself. 
It has just one 

m
oving 

part. 
R

ather than "push" the air out, 
it 

"shoots" it out. 
T

he faster 
a driver reacts, the higher the fidelity. 

T
he H

eil D
river reacts incredibly sw

iftly. 
It actually 

transfers sound energy to the air m
ore than 5 tim

es 
the speed of its ow

n m
otion! T

here is no blurring or 

clipping of notes. N
o ragged top ends. N

o rounding 
off of the initial "attack." E

very note is clear. 

T
H

E
 C

R
IT

E
R

IO
N

 3001 incorporates a 
10 in. 

heavy duty w
oofer in a ported book shelf cabinet. 

It delivers a deep, solid bass and high efficiency. 
T

H
E

 C
R

IT
E

R
IO

N
 3002 is q S

nalltow
erndesign 

w
hich couples the 10 in. w

oofer acoustically to a 
10 in. passive radiator. 

It delivers a deeper, tighter 

bass. 
T

H
E

 C
R

IT
E

R
IO

N
 3003 is a larger tow

er design 
featuring a 12 

in. 
heavy duty w

oofer coupled 
acoustically to a 

12 in. passive radiator. 
It has an 

even fuller, deeper bass and greater pow
er 

capacity. 
A

ll 3 are equipped, w
ith a variable high fre- 

quency B
rilliance C

ontrol to tailor treble response 
to the acoustics of any room

. 
W

e predict that your reaction to the C
riterion 

S
eries 3000 speakers featuring the rem

arkable 
H

eil D
river w

ill be the sam
e as ours. 

In a w
ord: "H

eil-lelujah!" 

F
R

E
E

 1979 C
A

T
A

LO
G

. Lafayette's catalog 
is 

all new
 for 1979! 

172 illustrated pages - half in 
full color. 

F
eatures our com

plete line ... every- 
thing Lafayette m

akes or sells. W
rite Lafayette 

D
ept.P

E
35128111 Jericho T

urnpike, S
yosset, N

.Y
. 

11791. 

fcreIle W
e let you hear w

hat you've been m
issing. 
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