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FOR THOSE OF YOU WHO ARE HAVING
SECOND THOUGHTS ABOUT YOUR FIRST CB.

Move up to the all-new Cobra So if you're having second
29GTL. It's the third generation of  thoughts about your first CB, make
the trucker-proven Cobra 29. And  your next CB the Cobra 29GTL,
like the 29 and the 29XLR before We back it with a guaranteed
it, it advances the state of the art. warranty and a nationwide network

Transmitter circuitry has been  of Authorized Service Centers
refined and updated to improve where factory-trained technicians

performance. are available to help you with
Receiver circuits have been installation, service and advice.

redesigned to include dual FET But more important than that,

mixers, a monolithic crystal filter we sell it at a price you won't have

ference and improve reception.

and a ceramic filter to reduce inter- second thoughts E) about.

By improving the transmitter .
circuitry the 29GTL keeps you obra:
punching through loud and clear.  pypches through loud and clear.
By incorporating new features for Cobra Communications Products
better reception everything you 6460 %Ygﬁt?;gtcgﬁgﬁggg 60635

copy comes back loud and clear. L i

or brochure
EXPORTERS: Empire + Plainview, NY+ 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.

4%%4« ﬁf’éf’ﬁ{

%

ey

R R R R R R P S i S

The new JS&A Chess Computer plays six

levels of chess and costs only $99.95.

The Winners

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 1% x 2¥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

DECEMBER 1978

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 2%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 lllinois 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.

wWwWwW americanradiohistorv com

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-orierted 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 iong
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.

o), NATIONAL

SALES
O\ GROUP

Dept.PE  One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
InlllincisCall .......... (312) 564-7000

©JS&A Group,Inc.,1978
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Bearcat® 250 Features:

e 50 Channels/5 banks—Program 50 frequencies from
infinite frequency combinations Designate certain banks
for specific types of actwity. for example. use bank
1-10 for Police. 11-20 for Secret Service. 21-30 for
Drug Enforcement Agencies. etc

$-Band Coverage—Includes Low and High VHF
bands. UHF and 2 meter plus % meter amateur bands
With special programmung techniques. this unit can
monttor 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™—quahty 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 prionty frequency on
chiannel 1 every 2 seconds regardless of other scanner
operations—important for professionals who must
monitor a certain frequency

Time—Bnilant digital LED clock—will display hours.
minutes and seconds Extremely accurate!
Count—Frequency ‘traffic analysis” mav be easlly
recorded to keep track of potentially hostile farces
Automatically counts numbers of transmissions on each
charnel to determine the most active frequenctes
Non-Voiatile Memory—No battenes required to retain
memory. even when scanner 15 unplugged MNOS
integrated circuit utilized for memory
Scrambler/Tape Audio Output—Top secret crypto-
graphic messages may be received and decoded by
connecting the Bearcat 25(0's audio output 1ack to a
correctly keyworded decrypting device. evenf it utilizes
the National Bureau of Standards. Data Encrvption
Standard

Small Size—The Bearcat 250's small physical size lends
itself to government monitoring applications When
used with a battery power supplv and a tape recorder
the Bearcat 25() may be easily concealed in an artache
case for unattended unobtrusive survelllance

Auxiliary—On/Off control of auxihary equipment {tape
deck. alarm hght. motor} when transmissions occur on
programmed channels Now. law enforcement agents
can activate a tape recorder by remote control when

a "body mike” transmission s receved

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”
dunng search mode Scanner will skip over any
programmed bhirdies’

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—Recewe frequencies across
the full band without adiustment Circuitry 1s
automaticallv aligned to each frequency monitored

Selective Scan Delay—Adds a two-second delay to
prevent missing fransmissions when “calls” and
“answers” are on the same frequency

e E ded Fr: y C ge—With special
programming techmques. 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
keyhoard the frequency you wish to momitor

Space Age Circuitry—Custom integiated circuits

a Bearcat tradition in scanning radios

Rolling Zeros—This Bearcat exclusive tells vou which
channels vour scanner 1s monitoring

UL Listed/FCC Certified—In addition to the # 1 rating
from Communications Electronics.” the UL and
FCC cerufication assures you of quahty design and
manufacture

The new Communications Electronics Bearcat® 250
an incredible scanning radio offering the scanning
professional and the knowledgeable scanning enthusiast
more monitoring capabiliies. more frequency versatility.
than any other scanning monitor avallable 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 1s easy to comprehend.
simple to use. Al functions are instantly displayed in
bnight LED numbers and letters.

All programmed frequencies and pertinent scan n-
structions are memorized in an electronic memory that
operates even when the unit is unplugged from wall
power-there 1s no need for batteries

Not only will the Bearcat 250 capture more scanning
action. it will “remember” where and how often 1t heard
that action. Now it's easy to identify which frequency 1s
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 tme. Press the enter key and any of these
frequencies is entered automatically into the scan
memory.

@

asiowas $259.00

in quantities below

Bearcat® 250 THE INCREDIBLE, NEW
Specifications BEARCAT 250 SCANNER.

LEADING THE WAY TO REAL EXCITEMENT
Frequency Reception Range The Bearcat 250 has an auxibiary output feature which
Low Band 32-50 MHz can be programmed to actuate external devices such asa
3':1[; ‘éz’;“i ;ggé‘{g mnz light. alarm. motor. etc
ONE-YEAR LIMITED WARRANTY
Extended frequency range With your Bearcat 250. we will send all accessories. a
With special programming techniques the complete set of simple operating instructions and a

Bearcat 250 will also cover the follouing
frequencies with o reduction in sensitiity one-year mited warranty 1f service 1s ever required.

VHF Band 125-146 MHz just send your recewver to one of our approved national

UHF Band 399.420 MH. service centers When you purchase your scanner from
Scanner Dimensions Communlcations Electronics. you're buying from

27 0cmWidex 7.6 cmHighx 19 4 cmDeep the world'sleaderin no-crystal scanners. We've sold

(10% Wide x 3" High x 7%’ Deep) more synthesized scanners than any other company
Scanner Weight NO OBLIGATION 31 DAY TRIAL

2 27 Kilograms Test our Bearcat 250 for 31 days before you decide to

{5 pounds) keep it If you do. you'll own the most sophisticated and
Shipping Weight technologically advanced scanner in the world [f for any

3 18 Kilograms reason you are not completely satisfied. return it 1n new

{7 pounds) condition with all accessories in 31 days. for a courteous
Power Requirements and prompt refund {less shipping charges)

{Note 220 Volt AC Export madel may ADVANCED YET UNCOMPLICATED

be available April 1979) Besides all the advanced features that put the

110-130 V ac. 60 Hz 15 Watts C feati El jes™ Bearcar 250 light

1215 V dc. 8 Watts years ahead of any other scanning radio. it has the

Audio Output supertor engineering and “standard” features that have
At least 2.0 Watts rms made Bearcat the greatest selling scanner in America
Antenna Bearcat’s patented track turung insures full band
Telescoping (supphed) coverage for maximum reception And a single electron-
Scan Rate ically switched antenna eliminates the need for an
15 or 5 channels per second additional low band antenna A detailed service manua!
Sensitivity 1s also available for $15 00 postpaid
04 microvolts for 12dB SINAD on VHF BUY WITH CONFIDENCE
bands UHF band slightly less The Communications Electronics™ Bearcat 250 is
Selectivity an extraordinary scanning instrument. [t provides
Better than. virtually any scanning function that the most professional
~60dB @ £25 KHz monitor could require. The Bearcat 250 lets those who
Audio Quality need to know. know more. To get the fastest delivery

The BC-250's audio 1s more noise-free and
suffers less distortion than the Bearcar 210
by a margin of 10 dB or more.

of your super synthesized Bearcat 250. send or phone
your order directly to our Bearcat Scanner Distribution
. R Center” Mail orders to: Communications Electronics.
"Tl_iieaegj:;:i;s"o e eI Box 1002 - Department PE12. Ann Arbor. Michigan

by at least 8 dB better n all bands than 48106 US A Send $319.00 plus $5 OQ forU PS. ship-

the Bearcar 210 ping or $9 00 for U.P.S air shipping (Michigan residents
please add 4% sales tax} Foreign orders inwited at a

Connectors c !
External antenna and speaker. AC & shghtly higher cost International customers.please read
DC Power. Auxiliary control output. special shipping information (in our catalog) before
tape audio output ordering Further price discounts are available toquantity
Accessorles buyers. Suggested list price 1s $399.95 but you can get 6
Vehicle mounting bracket and hardware Bearcat 250's @ $309 00. 12 units @ 299 00. 24 units
AC & DC power cords @ $289.00. 48 unmits @ $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 wnte for a pro-forma invoice
If you have a Master Charge or Visa cardyou may calland
order toll free 800-521-4414 to place a credit card
order. [f 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

The Communications Electronics™
Bearcat 25() even has an automatic count
function that remembers how often any or
all programmed {requencies were activated
by transmissions while scanmng This will
help you determine the value of your fre-
quency selections. The Bearcat 250 wiil
literally search and seize active frequencies.

An mportant feature for professionals
who must monitor a specific frequency is
the priority channel. Channel 1. If desired.

whatever frequency 1s programmed for this N . .
channel will be sampled every two seconds Autoprogramming?” Scanner Distribution Center™ and CE

anytime the set is turned on logos are trademarks of Communications Electronics™
Bearcat® 15 a registered trademark of Masco Corporation of Indiana

™ Copyright °1978 Communications Electronlcs™

Al COMMUNICATIONS
ELECTRONICS™

Box 1002, Ann Arbor, Michigan 48106 U.S.A.

1vodvIg v

B ORDER YOUR
VISA | BEARCAT 250
@RS TODAY!

masier change
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FOR YOUR FREE COMMUNICATIONS ELECTRONICS BEARCAT® SCANNER CATALOG, CIRCLE 1 ON FREE INFORMATION CARD
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VOLUME 14, NUMBER 6

‘Coming
Next
Month

® AGUIDETO
PROJECTION TV RECEIVERS

® BUILD A UNIVERSAL
ELECTRONIC TIMER

® FREQUENCY CONTROL
METHODSFOR 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, Voi-
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 n U.S. currency). Second Class
postage paid at New York, NY and at additionat
mailing offices. Authorized as second ¢lass mail by
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.

COPYRIGHY © 1978 BY 2IFF-DAVIS PUBLISH-
ING COMPANY. ALL RIGHTS RESERVED.

Zitf-Davis also publishes Boating, Car and Driv-
er. Cycle, Flying, Popular Photography, Skiing,
Stereo Review, Electronic Experimenter's Hand-
book, Tape Recording & Buying Guide, Stereo Di-
rectory & 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, Zit-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 p: ge and will be handled with bl
care; however, publisher assumes no responsi-
bility for return or safety of manuscripts, arl work,
of models.

Forms 3579 and all subscription corre-
spondence: .POPULAR ELECTRONICS,
Circulation Dept., P.O. Box 2774, Boulder,
CO B0302. 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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Feature Articles

DOLBY FM BROADCASTING / Julian Hirsch

AM STEREO—SOON ON THE AIR? / Joe DeAngelo
Five proposals have been made to the FCC. One may be on the airin 1979

HOLIDAY SEASON ELECTRONIC GIFTS PE EDITORS WISH THEY’D RECEIVE

SHORTWAVE BROADCASTS IN ENGLISH TO NORTH AMERICA,
NOV. 1978 to MARCH 1979 / Gienn Hauser

POPULAR ELECTRONICS INDEX, VOLUMES 13 & 14, 1978.

Construction Articles

BUILD A COMPUTER-VS-YOU CHESS GAME / Biil Green
Microprocessor-based game has three player levels.

SECURITY FOCUS: TWO ELECTRONIC SYSTEMS
TO PROTECT YOU AND YOUR PROPERTY

AN INFRARED INTRUSION SYSTEM / Hank Olson
A PORTABLE ALARM FOR SINGLE ENTRIES / John Holiabaugh

Columns

STEREQ SCENE / Raiph Hodges
So You Want to Build . . . A Speaker?

SOLID STATE / Lou Garner
Holiday Projects.

HOBBY SCENE Q&A / John McVeigh

EXPERIMENTER’S CORNER / Forrest M. Mims
The 74154 Multiplexer.

COMPUTER BITS / Lestie Solomon
Enhanced Graphics.

Julian Hirsch Audio Reports

LAFAYETTE MODEL LR-120Db AM/FM STEREO RECEIVER
DUAL MODEL C 819 CASSETTE DECK
CROWN MODEL DL2 DIGILOGIC CONTROL CENTER

Departments

EDITORIAL / Art Salsberg
FCC Stomps on R-F Modulators.

LETTERS

NEW PRODUCTS
SOFTWARE SOURCES
OPERATION ASSIST
ADVERTISERS INDEX
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Editorial

FCC STOMPS ON R-F MODULATORS

| felt it was just a matter of time before the FCC turned its attention to the wide-
spread use of r-f modulators for 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 | 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 | 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 sourcein 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 | FCC rules, among others, were being violated.

Justimagine 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. | 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.

Best Whishes for a Jovous Boliday Season
and a Happp fetw Pear

POPULAR ELECTRONICS
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The Age of Affordable Personal
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
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Superboard Il $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.

—Standard Features

B Uses the ultra powerful 6502 microprocessor
H 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 expandabie 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 1/O utilities in ROM
Direct access video display has 1K of dedicated memory
(besides 4K user memory), teatures 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

B Avallable expander board features 24K static RAM (addi-
tional), dual mini-floppy intertace, port adapter for printer
and modem and an OSI 48 line expansion interface.

B Assembler/editor and extended machine code monitor
available.

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

-

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 assistin 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 o 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.

o

ORDERFORM_ _ _ o _ — _ __ _ _ —
Order direct or from your local Ohio Scientific dealer. |
I'minterested Send me information on your

Personal Computers Business Systems
Send me a Superboard Il $279 enclosed
Send me a Chaltenger 1P $349 enclosed
Include 4 more K of RAM (8K Total) $62 more enclosed

Name _

Address I

City State. Zip
Payment by BAC (VISA) Master Charge Money Order

Credit Card Account #

Expires
Ohio Residents add 4. Sales Tax

TOTALCHARGEDORENCLOSED

|
|
Interbank #(Master Charge) |
|
All orders shipped insured UPS unless otherwise requested FOB Aurora. OH I

Interested in a bigger system? Ohio Scientific offers 15 nllln sel!“ I IFIB

other models of microcomputer systems ranging from
single board units to 74 million byte hard disk systems.

DECEMBER 1978

CIRCLE NO 33 ON FREE INFORMATION CARD

America’s Largest Full Line Microcomputer Company
1333 S. Chillicothe Road ® Aurora, Ohio 44202 (216) 562-3101
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I etters

FILTER DOES THE JOB

| 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. | tried every commercial and home-
brew filter | could think of without reducing the
level at all. Then | built the ‘‘Super Audio Fil-
ter” featured in your September 1978 issue,
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. | 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

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 wil}
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 wnitten by experts in
electronics and learning systems so that you
could teach yourself the theory and appli-
cation of digital fogic. 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 microprocess-
ing as well as personal computing — not to
mention all the other aspects of digital
electronics design.

ADVANCED COURSE
OESIGN 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
iarge-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
10 memories, counters and simpie 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-
ical forms; logic conventions; Karnaugh map-
ping; three-state and wired logic.

Al wvaisble st lesding computer stares
Computar Mar| of New York 118 Manison Ave New York NY
Erie Compuytar Co . 1253 West 8in St , Eree. Py

Intarac tive Compuiers, 7646% Dastwood Houstn 1X

Impenal Computer Systems Inc 210b 23rd Ave . Rockford 1t
Home Computer Center 6101 Yonge 51 Whiiowdale Oniaro Canecs

and many othens Ask your dester

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-
1ation;  program storage: address modes;
|npuu‘0utpu( systems; program interrupts;
interrupt priorities: programming; assemblers;
executive programs, operating systems, and
time-sharing.

BASIC COURSE

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
for logical thought. It consists of 4 volumes—
each 11%" x 8%"—and 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
tables; DeMorgan's Laws; design of logical
circuits using NOR gates; R-S and J-K flip-
flops; binary counters, shift registers and
half-adders.

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

NO RISK GUARANTEE
There's absotutely 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 ORDER

To order by credit card, call GFN’'s toli-
free 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 volumes};
Caribbean $10; Europe $15; Africa, South
America $20; Australia, Asia $25; or write
for exact quote

Wuite for educational discounts, quantity
discounts and dealer coss.

LOW PRICES ~ SAVE $5

We ship promptly from stock. There are
no extras—we pay all shipping costs, we even
pay your sales tax where required. And f
you order both courses, you save $5. Order
at no obilgation today.

Design of Digital Systems $19.95
6 volumes

Digitat Computer Logic ... $14.95

& Electronics - 4 volumes

Both courses - 10 volumes .. ..... $29.90

GFN Industries, tnc.
Suite 400 - U

888 Seventh Ave.
New York

N.Y. 10019

Call TOLL-FREE {800)331-1000
{orders only)
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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
jonization 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-
icsound for TV.—H. J. Cohan, A. T. & T.

ADD A ZENER DIODE

After building the “Compressor Guard”
(June 1978), | 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. | solved the probiem by instaliing an
8.2-volt zener diode (1N756 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 (/CT in my article
“Listen to a New World of Sounds with Uitra-
sonic Detector,” July 1978) has been
changed to SG-ATES Semiconductor Corp.,
79 Massasoit St.,, Waltham, MA 02154; Te!:
617-891-3710. Note also that the Fairchild
n A739 can be used. —Brian Dance.

POPULAR ELECTRONICS
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MOST MUSIC IS

REC

RDED UNDER ID

ok

CONDITIONS.UNFORTUNATELY, IT USUALLY ISN'T
PLAYED BACK THAT WAY.

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 potenrial.

Your rugs may be soaking up the
highs.

Your high ceilings or blank walls
can make every singer sound as it
he’s singing in an echo chamber.

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

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

In brief, the SG2500 plugs
into the back of your receiver or
amplifier and acts as a massive

tone cantrol. It then divides the musi-
cal spectrum up into ten different tre-

quency bands, and gives you a sepa-
rate level control that lets you add or
subtract up ro ten decibels to each
frecS]uency.
O you can cut the exact frequen-

cies that are rattling the windows.

Or boost the bess your bookcases
are soaking up.

THE FIONEER SG9500.

CIRCLE NO €1 ON FREl INFORMATION TARD
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Or simply remix the music ta
compensate for your own musical
tastes, or bad speaker placement.

Of course, it 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 deticiencies 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.

WPIONEER"
We bring it back alive.

©1978, U.S. Pioneer Electronics Corp.
85 Oxtord Diive, 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 Card
or write to the manufacturer at the
address given.

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,
Waestbury, NY 11590.

CIRCLE NO. 93 ON READER SERVICE CARD
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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

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. 32 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 1SO-coded devices is avail-
able from NewO in both right- and left-
hand models. It features snap-action

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™ keyboardcan 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 8%%" or more), and small.
Power required is 5 volts at 52 mA dc. Ad-
dress: NewO Company, 246 Walter Hays
Dr., Palo Aito, CA 94303.

CIRCLE NO. 34 ON READER SERVICE CARD

The power amplifier section features a di- I
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- I
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
(50:7080 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-

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, 5x magnifier, X-Y opera-
tion, and compact size. Overall size is less
than 1134” x 834" x 4" (29.8 x 22.2 x 10.2
cm) and weight is 10 Ib (4.5 kg). $895. Ad-
dress: Ancrona Corp., P.O. Box 2208,
Culver City, CA 90230.

CIRCLE NO. 36 ON READER SERVICE cmj

PAL Firesticks
CB Antennas

The latest models of the PAL Firestick top-
(Continued on page 10)
M|
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Measure resistance to .01
at a price that has
no resistance

The new B&K-PRECISION Model 2810 may well
be the highest resolution 3V2-digit DMM avail-
ble. Itis certainly the lowest cost DMM to provide
01Q 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-zercing and
100% overrange reading. Twenty-nine ranges
provide maximum readings to 1500 volts DC, 2

A PRECISION

6460 west Cortiand Street, Chicago. 11linois 60635 - 312/889-9087

amps, and 20 megohms. All ranges are fully
overload protected. Typical DC accuracy is
0.5% with resolution to 100wV. And unlike many
electronic voltmeters, the 2810 is RFl 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 forimmediate delivery.

DYNASCAN
CORPORATION

In Canada: Atlas Electronics. Ontario
International Sales: Empire Exporters, 270 Newtown Rd., Plainview, L. N.Y. 11803
CIACLE NO. 9 ON FREE (NFORMATION CARD
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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-

The DMM for Home Electronics Experts.

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 your hands on one, call (800)
426-0361%, toll free. 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.

FLUKE

. 2507-7304

®

CIRCLE  NO.
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loaded fiberglass antennas are availabie in
four lengths, three color schemes, and
l three basic mounts. The antennas are rat-
ed by the manutacturer 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.
I CIRCLE NO. 97 ON READER SERVICE CARD
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| Wrist Static Strap

l 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
334 or 7% ips and the deck can be oper-

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)
| S—

—

—

I
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Spend less
lestmore

Faster,easier and more economical digi-
taltesting. 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. __. s

Unlike oscilloscopes, meters
and other conventional test equipment, CSC
probes are /ogic-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
thateven fast scopes miss.

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

2 -
B

2 Tl E c
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multi-family Logic Probes locate over 95% of
circuit problems in minutes instead of hours.
Andthey're easy touse. Simply connect two clip

leads across the power supply, touch the probe
e

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

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

without pulse memory capability. Handling a
minimum pulse width of 300 nanoseconds, this
300 K ohm probe is the economical way to test

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

Our LP-3has 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.

EmE HIOHEBPEED PADEE LUP-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.SA.

*Manufacturer's suggested retail.

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

DECEMBER 1978
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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

wwWwW americanradiohistorv com
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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 7'2 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 7% ips. Dimensions are: 18.5"H x
17.3"W x 9.8"D (47 x 44 x 25 cm). Weight
is 45.5 Ib (21 kg). Approximate price is
$800. Address: Akai America, Ltd., 2139
E. Del Amo Bivd., Box 6010, Compton, CA
90224.

CIRCLE NO. 98 ON READER SERVICE CARD

Sylvania Cables
For TV Repairs

Sylvania's “Chek-A-Board” extension ca-

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

SEE YOUR DEALER TODAY

DON'T TAKE NO

FOR AN ANSWER
WHEN YOU WANT THE BEST!

‘Firestik’

CB — AMATEUR — MARINE
FIBERGLASS ANTENNAS

the CB and

Our 16th Year Serving

Communications Market

LOOK FOR THIS LOGO

.. SEND FOR FREE CATALOG

2614 E. ADAMS e PHOENIX, ARIZONA 85034

5-YEAR REPLACEMENT WARRANTY

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-
bergiass 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-300MKIl tonearm
features a single needie-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 batl-bearing mountings. A knob
atop the arm permits the user to adjust the
oil damping system to flatten out the

FRANK BAGGY SACKS — PRES

THE “JOHNNY CARSON" X
OF THE ANTENNA WORLD!
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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

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 voits 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 meg-
ohms. The DMM is powered by four AA
cells (supplied), and a testpoint for check-
ing battery condition is built in. Dimensions
are 6"Lx3.75"Wx3.75"D (15.2x9.5x 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 machme like a robot. Because he or she does not
understand either the number or the machine. Or your child can be plcasurably
clevated 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 gitt list of every
concerned parent, despnte 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 mgmhcant m
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
Shacl\ . but maybe we could work a deal where 1 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 fhaek

The biggest name in little computers™

DECEMBER 1978

A Division of Tandy Corporation
Fort Worth, Texas 76102

www americanradiohistorvy com

Plain-English 232-page

manual makes it easy to
start programming with
no computer experience.

\

m--'z

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

E

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

_/
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Stereo Scene

By Ralph Hodges

SO YOU WANT TO BUILD...A SPEAKER!?

ROM 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 composert
living somewhere in the north woods. He
immediately altered the crossover net-
work and disconnected the mid-range
driver—a move that, much as | loved
that loudspeaker, | 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 itis true that you can beat him

14

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, |. 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

wWwWwW americanradiohistorv com

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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PROFESSIONAL

Nashville, the Center of Country Music,
is Stanton Country, too!

Kty Fucs«=ti ciecks out 45 rom stamgzer, while aucitoaing one at 33%s rpm.

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 cutling system calibration,
including level and frequency response” . . . and they use
the Calibrated 681 Triple-E in their Disc Cutting cperation

.. 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-

" % 4 vidually calibrated test result is packed with each unit.
- Whether your usage involves recording, broadcasting, or
E |

L 3 =

- == : i - home entertainment, your choice should be the choice of
Scanning Electron Beam Microscope phato of Stereo-  the Professionals . .. the Stanton Calibrated Cartridge.
hedroln° stylus. 2000 times magnitication, brackets point For further information write to: Stanton Magnetics,
g iiiiderGoniaEialio Terminal Drive, Piainview, N. Y. 11803

© STANTGN 1978

DECEMBER 1978 The choice of the professionals™ 1
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NRI traininginTV
and Audio Servicing

keepsupwiththe

state of the art.
Now you can learn to
service video cassette
and disc systems.
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ey You 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,

DECEMBER 1978

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.)

www americanradiohistorv com

Learn at home at vour convenience |

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 frez
catalog and see for yourself
i why NRI works for you,

Other NRI training includes Computer Technology,
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:

NRI-Schools
McGraw Hill Continuing
Education Center
" " H 3939 Wisconsin Ave.

Washington, D.C. 20016
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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. 1 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 oft" 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 il, 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 aimost 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-
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SCENE (continued from page 14)

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, | 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 themtoa
microphone and examining the resuits
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. & 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? | 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 journais
with an alert mind. However, the basic
engineering seems to be a great deal
less than the whole story, as is eloquent-
tly 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 fooking 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

POPULAR ELECTRONICS
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Koss stére
headphone. ®®

@@ Nealy every letter |
recetve at the North Pole
wishes for Koss stereo-
phones. 9@

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 (o hear lo believe.
o0 Fulfilling wishes 1s
never very easy, but the
superior quality and
diversity of models makes
any wish for Koss a

ophones t

Santa Claus

pleasure to fulfill. 99

We believe in Santa
Claus. Don'! you?
@@ Of course, | read all
the test reports, but never
have I read such glowing
reports as | have on the

Koss Pro/4 Tnple A.
And when | heard them
they really brought a
twinkle to my eyes. 9®
The world famous
Pro/4 Double A was a
lough act to follow but the
Pro/4 Triple A's extra

i More kids wish for

an any other

Audio Expert North Pole

large voice coil and over-
sized diaphragm offer an
incredibly beautiful, full-
bandwidth, dynamic
response over the entire
frequency range of 10 Hz
lo 22 kH:z.
@@ The Trple A's are
so comfortable and seal
out ambient noise so well
that even | dnift off with
visions of sugar plums
dancing in my head. ®®
The Triple A's

special, human-engineered,

direci-contoured
Pneumalite® ear cushions
create a gentle yet perfect
seal for flat, low bass
response lo below audi-
bility as well as sealing out
ambient noise. And the
unique Koss dual suspen-
sion headband makes
wearing the Triple A's as
much of a pleasure as
listening lo them.
@® 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 Il agree with
Santa Claus that when it
comes to Koss slereo-
phones and loudspeakers:
“hearing is believing.”

€ 1978 Koss Corp

IROSS stereophones/loudspeakers

hearing is believing”
KO$S$ CORPORATION, 4129 N Port Washington Ave . Milwaukee. Wisconsin 53212 International Headqguarners Milwaukee /faciiities Canada - France - Germany - reland - Jgpan
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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 solderiess
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.

AP PRODUCTS
INCORPORATED
Box 110 Ae 72 Corwin Drive
Painesville, Dhio 44077

Tel. 216/354-2101

TWX: 810-425-2250

Faster and Easier is what we're all about.
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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?)

(8) 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 constructior
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! o
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Introducing Electroscan. A quiet CB radio!

We finally built a CB so complete, there’s  which lets you search quickly for either an
only one popular feature it doesn’t have. available, open channel to continue your con-

Radio Hash. Youknow, the irritating noise ~ versation...or the nearest occupied channel
you hear every time your squelchis wide open. to locate other CB’ers.

Because Motorola’s exclusive VariCom® Besides these features, Electroscan also
noise elimination system combines RF and IF  offers the Extender® noise blanker and fully
gain to selectively reducenoiseonthechannels. variable noise limiter. Plus variable control/
It trims away radio hash for cleaner operation, dynamic gain microphcne that adjusts mic gain
especially when the squelch is wide open and  over a 20 db range to make your voice sound
you're listening really hard. better.

The Electroscan’s microprocessor also has So stop in today at a Motorola® Dealer and
the convenient programmable memory which  take alook at the Electroscan, the first CB that
allows you to set, in the sequence you desire,  virtually eliminates radio hash.
any 10 channels you enjoy listening tc

everyday. MOTOROLA
The Electroscan also offers a scanner CcB

To find the dealer nearest you, write: Market Relations Manager, Motorola, Inc., Automotive Products Division, 1299 East Algonquin Road, Schaumburg, Illinois 63196.
¥ Motorola, VariCom, and Extender are registered trademarks of Motoroli Inc.
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Julian Hirsch
~Audio Report

HIRSCH/HOUCK. LABORATORIES

““The benefits
of Dolby FM
are rarely

as dramatic

as those in
cassette
recording . . .
because the
system is SO
compatible with
existing

FM practice.”

Dolby FM Broadcasting

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-

wwwW americanradiohistorvy com

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-ps time
constant (a 6-dB/octave boost above
2120 Hz).

In an FM receiver, there is a comple-
mentary 75-us 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
about 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)
POPULAR ELECTROMICS
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"It youre going tolearn
electronics, you might
as well learn it right!”

“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 POPULAR ELECTRONICS
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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 largestindepen-
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 get in return.

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

There’s no such thing as
bargain education.

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

We don’t promise you the moon.
We do promise you a proven way to

build valuable career skills. The CIE

faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. Today, it’s pretty
hard to put a price on that.

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

At CIE, we’ve got a position of
leadcrship to maintain. Here are
some 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
vou 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

vourself —and use to practice trouble-

shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
you use to perform actual service
operations.

Our specialists 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.

DECEMBER 1978

Pick the pace that’s right
for you.

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

Enjoy the promptness of
CIE’s “same day” grading
eyele.

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 proofof your
specific knowledge and skills!

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, ncarly 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 wark
...tobuildacarecr. The work can be
hard, sure. But the bencfits are
worth it.

Send for more details
and a FREE school
catalog.

Mail the card today. Ifit’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 represcnta-
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,

Patterns shown on TV and oscilloscope screens are simulated.

Cleveland Institute of Electronics, Inc.

1ClI
0

1776 East 17th Street. Cleveland, Ohio 44114
Accredited Member National Home Study Colnc:l

I L] YES...]wuntthe best of everything! Send me my FREE CIE school

catalog — including details about troubleshooting courses — plus my FREE package

I of home study information. PE.79
I Print Name -

Address_ - Apt. . .
l City . S
. State S N Zip____ S
l Age — Phone (arcacode)

Check box for GG.1. Bill information: [ | Veteran Active Duty
J MAIL TODAY!
|

“Cntmental U'S only AK. HI. or PR, $5.00 CanZéZ‘ie 50. Foreign, $19 00 Airmail e PE2 i

""" T
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(Continued from page 24)

to use some form of dynamic
high-frequency peak limiting to

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

the finest

receiver

ever to bear

the company’s name

e st~ The Model LR-

: s - 120Db  stands
at the top of La-
fayette's line of

SRR 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 freguencies, 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 b (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

32

that the combination was satisfac-
tory. In extensive trials, most lis-

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

cuits on or alert the user to the
presence of a Dolby transmission.

- 13 r

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. 3%

audio fest reports:

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

wWWwW americanradiohistorv com

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
joudness 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 evervone. A [amily member.,
A business acquaintance. And mavbe
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 —Scicntific $60*
» The HP-32E —Advanced Scientilic
with Statistics. $80%*
* The HP-33E — Programmable Scien-
tific. $100*
» The HP-37E — Business Management.
$75*

* The HP-38T — Advanced Financial
with Programmability. $120*
What's more, vou can choose from

a large selection of accessories to

wo with every Hewlett-Packard. (So if

someone alreadv owns an HP,

surprise them with an accessorv.)

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 [ully charged
—ready 0 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 vour Christmas list. Then

CIRCLE NO. 21 ON FREZ INFORMATION CARO
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sce vour nearest Hewlett-Packard
dealer. (For the address, call toll-iree
800-658-1711 except from Alaska

or Hawaii. In Nevada, call 800-992-5710.)

HEWLETT@ PACKARD

Dept. 254 H 1000 N.£. Circle Blvd.. Corvallis. OGR 97330

*Saggested rewi! price excluding applicable
state and local 1axes — Continental U S\
Alaska and Hawan

*isplavs are photographed separatelv wo
simulate typical appearance Blo, 8
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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 oFfF 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

IO alu_
———FREJLENE T RESPOMSE

| 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%.

v | 1
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FREQUENCY IN Hz

Averaged frequency response and
crosstalk for both channels. ‘

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
from the rear of the receiver and occu- noise level was —74.2 dB and —73.5
py a big portion of the rear apron. H 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

accessory ac outlets, one of which is
switched. Finally, the output-transistor |
heat sinks extend about 2” (5.1 cm)

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-

A System

with SOCK!

Our special Motorola Microprocessor Evaluation Kit Il
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.

®

MOTOROLA
Semiconductor Products Inc.

34

MOTOROL A

Motorola Microprocessor Evaluation Kit 1l

It includes:

MEKG68R2 . . . $199.95
Accessory board for complete interface between D2 Kit, ASCI!
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
MEKGB00AB . . . $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.

CIRGLE NO. 20 ON FREE INFORMATION CARD POPULAR ELECTRONICS

wWWW americanradiohistorv com



www.americanradiohistory.com

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 vOoLUME 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 tesf
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

OK MACHINE & TOOL CORPORATION

WIRE WRAPPING KIT WK-5

CONTAINS:

Battery 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, 16, 24 and 40 DIP Sockets
Terminals WWT-1{

Tri-Color Wire Dispenser WD-30-TRI
Hobby Board H-PCB8-1

$74.95

ADD $2.00 FOR SHIPPING
(N. Y. CITY AND STATE RESIDENTS ADD TAX)

3455 Conner St., Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091
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A major ddvance |'n C

The new Sansui SC-5100.

If you'se looking for a cassette d=ck that con-
oines the convenierce o the taditional cassette
deck with the ona excellencz of oper reel, you
~eedn’t look any futher. Beccuse the 3ansui SC-5100
gives you both. And more.

Here's why. Ferformancz meets the standarcs
oftocay’s most adsonced ccmponent systems. All
musical signals are reproduced clearly and wittout
distartion because of the wide frequer Cy response
[2047,000Hz. chrom um), exce'lent signal-to-noise
" ratic (67dB, with Doby *),and unusually low wow and
fiutter (0.05%, WRAIS).

The SC-5100 is ultrc-convenient fo use. Solencic
opera-ion permits controls thct easily respond to your
lightest touch. And with the el=ctronically-
contro led tgpe trarsport you get automatic
play and repeat. The illuminatad memory
counter is alsc automatic.

For added convenience the SC-5100,

expect in-a suparior cassette dec<. Such as large VU
maters, a peak evel indicator, linz input/mic mixing
capability,and bias and equalizc-ion controls for
every fape. We e also added sosthing you didn't
erpect, Sansui’s exclusive Tape Lead-In**. Just

fouch the contrel and the tape adscnces past the
leader to the first po nt suitable foi -ezording. You
need newer miss or gooil the start of a recording again

Diract-O-Matic loading is ahather Sansui
exclusive It mases loading and u-tdading a snap,
gives you access to the tape well “or instant insertion
ond easy clear¥ng of the heads, and lets you see the
crectionof the -ape and how muc~ s left.

Ncw youhavz it, cassette ceck convenience
with oper r=el performance.
All for less than $600. Hear
the new C-5100 at your
franchise< 3ansui dealsr. We
think you' fcxgree you've
never heard anything like it.

when used wih a imer, will iIecord off »our
uner or receiver unattended. Or it will
“~vake you gently ir the marring with ycur
avor te mus .

The SC-5100<ffers al thefeofuresyou 'd

SANSUI AUDIO EUROPE S.A., Antwerp. Belgium

DIREG ™ D-MATC Loaning & ste

*Trademark o~ Dby Laboratories, Inc.

. **Patent pending

tApproximate Terionally advertised value
Actual refail Triz= set at the opfion of the
Individual deal>s.

Awnhole new world of musical pleasure.

- o ~ vl

Miur

WU input Lz 1€ Outpat Laval

WalalaXalale)

SAN3UI ELECTRONICS CORP.
Woodside. New York 11377 - Gardena, California 90247
SANSUI ELECTRIC CO., LTD., Tokyo, Jogan
— In Canada Electronic Distribbutors
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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

DECEMBER 1978
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Performance Specifications

Specification

Audio
Power output

Rating Measured

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
Aux.
Phono overioad

FM Section
Usable sensitivity
Mono
Stereo
50-dB quieting
Mono
Stereo
S/N at 65 dBf
Mono
Stereo

Frequency response

(30-15,000 Hz)

Distortion at 65 dBf

Mono
Stereo

Capture ratio at 65 dBf

Image response
AM suppression

Alt. channel selectivity

Stereo separation
100 Hz
1000 Hz
6000 Hz

Subcarrier product ratio

Over 70 dB (re 120 W) 73.5dB (re 1 W}

Over 90 dB 74.2dB
25,5.0,10 mV Confirmed
150 mV

150 mV at 1000 Hz 250 mV (20 kHz.
with 0.1% THD re 1 kHz)
10.3 dBf 12.0 dBf
17.2 dBf 15.5 dBf
14.1 dBf 15.5 dBf
36.8 dBf 35 dBf

74 dB 72.5dB
70dB 70 dB
+0.5/-1.5dB +0.6/-0.8dB
0.15% 0.40%
0.30% 0.10%
1.3dB 1.25dB
—-80dB —-75.6dB
-55dB —-72dB
80 dB 79.4 dB
45 dB 56 dB

48 dB 51.5dB
42 dB 42 dB

60 dB 80dB
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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 al! 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

38

accurate recording
with foolproof
level meters and
low flutter

The Dual Model
C 819 cassette
deck has many
of the operating

g 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 178"W X
1314"D x 5 %"H (43.5 x 33.7 x 14.9

wwwW americanradiohistorv com

cm) and weighs 17 3% Ib (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 —20to +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
MIC 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

POPULAR ELECTRONICS
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what 002% THD doesn’ fell you about
the SE-2060, waveform fidelity will.

[¢7

THEG a5 lcw as D.02% says a lot akout
ary ampl fier. But os:illoscope read ngs

sho= it all. Loox at the waveforms. The
ottput waveferm of -he SE-9060 is

a1
4 >
—

vistually @ mir-or imcge of the irpJt.

One way “ezhnics achieved this
gca wes with cud FETs in the
differentiol amglifie~. They give the
SE-225D the DZ stasility necessary for
the dckest gein i~ -he crucial first stage.
Whil= the constant zurrent load anc

NI
G
NN

curran- feedback used in the voltagz
aregl fier <eep distortion to a minimJm.

And since the SE-9060 is ¢ DC

anag! fier, eact amp ifier section anc the

NFB oop are disetly coupled without the

us2 =f cnv capccitors. So the SE-2060
nct an'y Fas vrtualhy nonexistert shase
sh 1, it als0 boasts at frequency responsz
fram DC 10 1CC kH= And with comoletely

Output Waveform.

independent pcwer supplies for each-
ckannel, Technics eliminated all signs of
transient crosstelk distortion.

Compare soecifications. And you'll
realize there's ro comparison.

POWER CUTPUT: 70 watts per
channel (stere>_ 180 watts (monaural)
minimum RMS imto 8 ohms from 20 Hz
to 20 kHz with ~o more than 0.02%
total harmoric aistortion.

POWER BA~DWIDTH: 5'Hz-50 kHz,
-3 dB. S/N: 120 dB (IHF A). RESIDUAL
HUM & NOISE: 100 pV. INPUT SEN-
SITIVITY & IMPE-ANCE: 1 V/47 kilohms.
INTERMODULATEDN DISTORTION (60 Hz:
7 <Hz, 4:1): 0.(2%. FREQUENCY
RESPONSE: *C —~ 100 kHz, +0 dB, ~1 dE.

Technics SE-9060. A rare combina-
tion of audio t2chnology. A new standard
of audio excallence.

TbChniCS Professional Series
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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 farring
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-uF 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-.F 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 3to 5 seconds.

When the FADE EDIT button is re-
leased, the transistors are fully conduct-
ing. The charge on the 22-F 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.

Although this technique stifl 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.

40

“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 | for Fe,
Scotch Master Il for Cr, and BASF
Professional lll 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 | 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 Il tape was
not quite as ruler flat, sloping down
steadily from 35 to 15,000 Hz. Stili,
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 vyielded a flat response of
+1dB 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-us 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-us
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 |,

] v Fi 3
1000 10000 200

FREQUENCY {Hz}

Record/playback responses at 0 and —20 dB for three types of tape.

wwwW americanradiohistorv com

POPULAR ELECTRONICS



www.americanradiohistory.com

Il he Technics ST-QOSO funer,

Purists would teel oetier if itcost over #1000,

To some, tuners that offer 0.02% THD, 50 dE stereo
separct on, @ casturz ratio ol 0.& dB and wzveform
fidelity should dema~d a pric= tag of over $1,000.
But with the ST-$C33 this perfzrmance can bz yours
for undar $450.

T-at's quite a teat for a -uner. But then te
ST-9030Q is quite 21 tuner. It has two completely
independent IF arcu ts: A nar-=w band, for u tra-sharp
selectiv ty. And ¢ wide band, *=r ultro-high sesaration
and ulira-low didortion. It eve 1 selects the right band,
depending cn rezzption cond tions, automat cally.

B=th bands give you the seme extended flat
frequecy resporse Because, unlike conventinnal
tuners, -he ST-9030 dtilizes an electronic pilot cancel
circuit trat cuts tae zilot signel, without cuttiag any of
the high end. ltsingenious. Ard a1 Technics innovation.

The Technics ST-9030 has =n= of the quistest,
most s2asitive front ends of any tuner. With a1
advanczd linear “recuency 8-aanged tuning capacitor
and 3 coublz-tumed zircuits, glus dual gate MOS

FETs in the 2st=ge JF crplifier and kalanced mixer
circuit. W/aats mo-e, thete s a servo tunir g circui- thet
locks int> the funed frezLency. regardless of minor
fluctuatmons, “t= r2a t: Negl gible dr ft distar-ior and
maximu" s'e-eo separahi=n.

Techxce 27-9030. Z=npare specificctiors.
Comparz p-icez. Arc ysull raalize theres -eally 1o
comparecn.

THD ;ste~z0): Wide—2.C8% (1kFz). Norow—0.3%
(TkHz). 5/N: 87 dE. FREQ_INCY RESPONSE 20Hz—

18 kHz —C.1, — (.5 JE. SZLEZTIVITY: Wice—25 dE.
Narrow —79 JB. CAPTURE 2ATID: Wid2—0 3 d3.
Narrow~2 0 db. I5 IMAGE and SPURIDUS £ESFOMSE
REJECTICNS (28 m—iz): 135 dB. AM SUPPR=SICN

(wide): 5& dB. STEREC SZPARATION (1 kHz): W de —50 d3.
Narrow —49) JB. CARSIERLEAK: Variakle — &5 dB

(19 kHz_ Fi<ed —70 dB (12 kHz, 38 kHz)}. SLGGESTED
RETAIL PF CE 5249 &%

Techizs 379089, A sare combir atior of audio
technolegy. A n2w standed of audio exce lerce.

*Technics recommer de d price, oul oo aal r=tail price will bes=¢ by deakers

L
TGChnlw Professional Series

by Panasonic
SRCE AC §9 D+ REE INFORMATION CARD
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0.79 volt with Scotch Master I, 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 1), +2 dB (Scotch Master Il), 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 1), 51 dB (Master ll),
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 I, 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 O
dB ) on the scale was accurate within
1 dB when playing standard Dolby-
level tapes. Crosstalk from right to left

Performance Specifications

Specification Rating Measured
Signal-to-noise, w/Dolby
Ferric oxide Over 64 dB 65.6 dB (CCIR/ARM)
Chromium dioxide Over 64 dB 70 dB (CCIR/ARM)
Ferrichrome Over 67 dB 67.4 dB (CCIR/ARM)
Crosstalk Over 40dB 54.5 dB (at 1000 Hz)
Wow and flutter (wrms) Less than 0.05% 0.035% (JIS)

Harmonic distortion
Speed accuracy
Fast wind time (C-60) 65s

Less than 0.7% —
Less than +0.6% —_

60s

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 middie 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 CARD

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

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

42

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,

www americanradiohistorv com

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

POPULAR ELECTRONICS
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Enormousl
Efﬁcnent

The computeroptimized
Wharfedele E’s. Beaurifully designad
and crafted. For the sophisticatad
connoisseur of scuad.

Unusually efficient {34dB/W/m),

the E’s are clzan and easy-to-listen-to,
with noteably good transient response.
Diistortion is inordinately —

and inaudibly—lcw.

“Exceptionally flat...”
Resyonse is wide znd flat (50-
18,000Hz, +3dB for the E-70),
with exceptional sass performance.

That's why audio experts acc aim
“he E’s. Why audiophiles
adore them,

The Wharfedale =-70’s and E-50’s
come in matched, hand-finished,
walrut-veneer pairs. Audition the
E’s and our complete line of
high-qualit, loudspeakers at

vour Wharfedale dealer today.

We know you'll be

enormously impressed.

\'a'4

k RANK HIF] Inc., 20 Bushes Lane, Elmwood Park, New Jersey 074C7 (201) 791-7388
CIRCLE NO. 68 ON FREE MWFORMATION CARD
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The true novelty of the Model DL2 is
in its basic design. The key operating
functions are controlled by digital log-
ic, which can be interfaced with an
8080-based computer. The Model
DL2 has a connector for this purpose
and is, in fact, routinely checked with
such a computer at the factory. (A
computer interface module and test
and operating programs are planned
for the future.)

The basic control center measures
17'"W % 14"D x 714"H (43.2 x 35.6 X
19 cm), while its companion power
supply is 17" x 7¥2"D x 3V2"H (43.2 x
19 x 8.9 cm). The respective weights
are 20 and 9 Ib (9 and 4 kg). Optional
items include: 19" (48.3-cm) rack-
mounting hardware, wooden cabi-
nets, and a Phono Module A that
measures 6%" x 32" x 138" (16.8 x
8.9 x 3.5 cm) and weighs 12 oz (337
g). A similarly packaged Phono Mod-
ule B for low-output moving-coil car-
tridges is soon to be available. Prices
are $1495 for the control center, $250
for the power-supply module, and
$250 each for the phono modules.

General Description. The domi-
nant visual feature of the Model DL2 is
a pair of 3" numeric displays, be-
tween which are six pushbutton
switches. The displays indicate gain
separately for each channel in 0.5-dB
steps from 0.0 to 63.5 dB, while the
buttons are for controlling the gain of
the system. Two buttons vary the gain
in both channels simultaneously and
the others are for adjusting only one
channel at a time in either direction. A
momentary touch on a button steps
the gain by 0.5 dB. Holding down the
button causes the gain to change at
an increasing rate to cover the full
63.5-dB range in only 3 seconds.
Near the displays are OVERLOAD in-
dicators that are set to flash at the rat-

ed 11-volt maximum input.

A large click-stop LOUDNESS CON-
TOUR control reduces the volume in
5-dB steps as it is rotated clockwise
while simultaneously boosting the
low-frequency response. The loud-
ness contours are based on Interna-
tional Standards Organization curves
that are considered to be more accu-
rate than Fletcher-Munson curves.

Pushbutton switches to the left of
the LOUDNESS CONTOUR control are
for switching into and out of the signal

noise and
distortion are below
measurement levels

path either or both of two EXTERNAL
PROCESSOR accessories (equalizer,
noise-reduction system, or dynamic-
range modifier, for which separate in-
puts and outputs are provided so that
none of the Model DL2's tape record-
ing and monitoring flexibility is sacrif-
iced). A third button is for inserting the
selected processor(s) into the signal
path before the signal goes out to the
tape decks. Similar buttons to the right
of the LOUDNESS CONTOUR control are
for engaging and disengaging the fil-
ter and tone controls

The TONE control system consists
of two groups of slide-type potentio-
meters, each of which has a ~15-dB
range and is detented at 2- or 3-dB in-
tervals. They control the bass, mid-
range, and treble for the two channels
independently. A three-position switch
below each control permits the fre-
quency of maximum effectiveness for
the control to be shifted by one octave
above and below a nominal value.
The result is an extremely flexible
tone-control system.

wwwW americanradiohistorv com

At the upper left of the control panel
are the input-selector, POWER, and
MUTE pushbutton switches, each with
its own adjacent color status indicator.
The preamplifier/control center can
be turned off by touching the POWER
button. Power is applied by touching
any of the source-select buttons, as-
suming the power in the power-supply
module is activated.

There are eight identical high-level
program inputs. Three are labelled
TAPE, three aux, and one each PHONO
and TUNER. All buttons can be rela-
belled as desired. Any input used for
phono must be preceded with a Pho-
no Module (which goes near the rec-
ord player to minimize cable problems
in sensitive low-level circuits). As a
rule, touching any source-select but-
ton automatically disengages the last
selection.

The remaining controls are ar-
ranged in a row across the bottom of
the Model DL2's panel. At the left are
the tape recorder controls, including a
TAPE COPY switch that can be used to
dub from any one of the three tape
decks the control center can accom-
modate to one or both of the others or
to record the selected program Source
on any or all three decks. Next come
the TAPE 3 IN and ouT phone jacks
that parallel connections on the Model
DL2's rear apron.

Following the TAPE MONITOR jacks
are two four-position controls for the
cutoff frequencies of the LOW FILTER
and HIGH FILTER systems, both of
which have 18-dB/octave slopes. The
low filter's cutoff frequencies are at
20, 30, 50, and 100 Hz, while the high
filter's are at 4, 7, 12, and 20 kHz.

The next three controls are a
unique feature of primary interest to
serious recordists, although they can
also be useful in a conventional home
hi-fi system. Each of these AUDIO
IMAGING controls is a concentric pair
of 32-position switches that permit in-
dependent adjustment of the chan-
nels. Arrows above the knobs identify
the corresponding input and output
circuits. The first control channels the
A and B inputs to the A and B outputs.
it can be used to independently con-
trol the level for each channel. The
next control is similar to the first, ex-
cept that it transposes the routing.
The third control is similar to the first,
except that it controls an entirely dif-
ferent set of inputs on the rear apron
(x and Y) and channels them to the A
and B outputs, respectively.

POPULAR ELECTRONICS
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The Look & Sound of ‘

What you see here is the result of twelve years of
devotion to the development and production of the
most revolutionary and highest quality components
in the audio industry. This is not the usual self-
seeking statement by a biased manufacturer — to
prove it. ask anyone who knows SAE.

But, it is not only uniqueness that sets SAE products
so far apart from their competitors. It is a goal that
SAE established long age — a goal which states that
it is manufacturing excellence as well as design
that makes a product truly great.

The following points out the realization of this
goal in our product.

AMPLIFIERS

The complete line of SAE Stereo Power Amplifiers
is the product of one heritage in both design and
construction. The unique, fully complementary
design system provides balanced amplification
from input to output. This approach yields lower
steady state and transient distortion as well as
better overload recovery.

PREAMPLIFIERS

A bold research and development program by our
engineering staff has resulted in the introduction of
the first integrated circuit (IC) designed
specifically for audio applications. Extremely low
distortion, low noise characteristics and fast
overload recovery have made it ideally suited

for preamp applications.

PARAMETRIC EQUALIZERS

The parametric approach stands as a revolutionary
advancement in equalizers for consumer products.
The unique combination of controls provides for
tonal modification never before thought possible.

ASSOCIATED COMPONENTS

These components complement our line of
amplifiers, preamps and equalizers. They include a
digital readcut FM tuner with linear phase IF filters
and phase-leck multiplex: an Electronic Crossover
for biamplification; an Impulse Noise Reduction
System, the system that takes over where every
other noise reduction system leaves off, by
providing dramatic reduction of the impulse noises
(clicks and pops) that eccur in common playback of
records; and our new Time Delay Ambience
System, to recreate the live performance previously
beyond reach in the hame environment.

CONCLUSION

As you can see, the goal of advanced design and
manufacturing excellence has created the finest
audio products in the world. With constant
supervision of assembly and testing, SAE products
offer performance, value and consistency —
functional, state-of-the-art, and without question,
Components for the Cennoisseur.

For Complete Infarmation Write:
CIRCLE NO 52 ON FREE INFORMATION CARD

— A —

Scientific Audio Electronics, Inc.
P.O. Box 60271 Terminal Annex, Los Angeles, CA 99060
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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 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-channe! 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 14" 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-.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-

Performance Specifications

Specification Rating

Frequency response
(10,000 ohm load)

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

IM distortion (SMPTE)

+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

THD (20-20,000 Hz): 2.5 V Lessthan 0.0008%
10V Less than 0.0025%

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

Measured

Confirmed

Better than
90 dB down

0.002%

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

Maximum gain 20 dB +0.2 dB (100,000 ohms) Confirmed

Output 11V maximum Confirmed
2.5 Vrated (50 ohm)

Headphone output 17 V rms (1 ohm source) —

Gain tracking +0.2 dB over 63.5-dB range —

Audio imaging 50-dB range, tracking —
within 0.2 dB

Muting 5-7-s turn-on delay

Phono Module A

Frequency response +0.25 dB of RIAA, +0.2dB

Hum & noise (shorted)
below 10-mV input

IMD (as MIC amp)

THD

Gain

Inputimpedance

Input overload

Output voltage

20-20,000 Hz
94 dB (A-wtd)

Less than 0.0005% at 2.5V
Less than 0.002% at2.5V

Adjustable 30 to 50 dB
47,000/100,000 ohms
lessthan 5 pF

33-330 mV depending on gain

100 mV at 40-dB gain
11 V (600 ohms)
into 10,000-ohm load

wWWW americanradiohistorv com

Less than 90 dB

Confirmed
46,000/93,000 ohms
Not measured

95 mV

POPULAR ELECTRONICS
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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 Q,
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
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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.

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 them—the Model DL2
Digilogic Control Center is centainly
the answer to the need.

CIRCLE NO 103 ON FREE INFORMATION CARD
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The best

speaker kit

isn’t a kit
%al all!

i

The best speaxer 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 bookshelt system, from a wide
selection of waofers, tweeters, mid-
range drivers and crossovers.

Then Electro-Voice provides detailed
plans on how t> construct the enclo-
sures designed specifically for the
drivers you chcse.

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 $1.0C to Electro-Voice
Component Speaker Systems,

600 Cecil St., Euchanan, Mt 491C7.

. ®
Ey| Elecloloice
® Q_gU‘bﬂ company

600 Cecil Street, Buchanan, Michigan £9107

Electro-Voice Comporient Speaker Systems,
600 Cecii St., Buchanan, M1 49107.

Please send me -
E-Vcomponent speaker packages.

I have enclosed 51.00 for each
package ordered.

Name

Address

City/State/2ip PE-12-78
47
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The Realistic SCT-30 tells it like it is:

Why 3 heads are better than 2.
Why 2 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 hus 3 heads!

-9
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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.

.
THRER MAD 028 by CaraTAR

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-

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 9,000,000 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.

Radio fhaek

The nationwide supermarket of sound™:

Radio Shack is a Division of Tandy Corporation. Forc Worth, TX 76102. Over 7000 focations in nine countries

wWWwW americanradiohistorv com
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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.

wwWw americanradiohistorv com
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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,
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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) /C1 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)

C1—1000-pF disc

C2—20-uF, 6-volt tantalum electrolytic

DIS1, DIS2—TIL312 (T1) or similar red sev-
en-segment display

1C1—2650 central-processing-unit (Signetics)

1C2—91341 custom-programmed ROM

1C3,1IC4—2112 random-access-memory

1C5,1C6—741L.S373 octal-latch

[C7—74L.S244 octal noninverting tristate
buffer
IC8—74L.S00 quad 2-input low-power

Schottky gate

1C9,IC13—74LS20 dual 4-input low-power
Schottky gate

IC10—74LS14 hex
Schmitt trigger

IC11—74LS30 8-input low-power Schottky
NAND-gate

1C12—7404 hex-inverter

All resistors Y4-watt, 10% tolerance:

R1—1000 ohms

R2,R3—47 ohms

R4—220 ohms

RS thru R13—10,000 ohms

S1—Normally open spst pushbutton switch

low-power  Schottky

S2—Spst switch

Misc.—Suitable enclosure; printed-circuit
boards; IC sockets for IC1 thru IC4; con-
ductive elastomer; Mylar or acetate film;
white contact paper; battery holder; red
acrylic filter for display; 16-conductor flat
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 1, 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. 2. Data bus latches IC5 and
IC6drive DIS1and DIS2.IC5
also provides row key scanning.
IC7 reads keyboard colums.

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

Data on the data bus is latched by IC5
and /C6 (Fig. 2) for display on seven-
segment displays DIS1 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 IC10 (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.

POPULAR ELECTRONICS
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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 12" (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 34" x 33"
(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
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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 IC1
through /C4.

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 S1, located near pin 1 of
IC1. Connect and solder the free ends of
these wires to S1.

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 handiing procedures for MOS devices
(IC1, IC2, IC3, 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-
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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 A1, A2, or
A3. Finally press S1 and hold it until the
A in digit 2 of the display turns to an 8.
Release S1. 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 changeto 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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Advanced Electronic Career

ANNOUNCING
... A New
CREI Program:

Mmlcomputer &
Microprocessor

Technology
Including A
Microprocessor

Laboratory

Now you can learn at home
the new technology that is
revolutionizing electronics
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The microprocessor has ushered in the
age of microtechnology and electronics
will never again be the same. The micro-
processor has made possible the placing
of an entire computer on a silicon chip
one quarter inch square. The microproc-
essor “'miracle chip™ is in the process of
changing the world. Soon all technical
personnel in electronics will have to un-
derstand and work with the microproc-
essor. It is invading virtually every area
of electronics. And it is profoundly affect-
ing your electronics career.

Brand New
Program

CREI has a brand new program to help
you learn how to work effectively with
this revolutionary electronics develop-
ment. CREI's new program in Minicom-
puter and Microprocessor Technology is
designed to prepare you for this field by
giving you the education and practical
experience you need.

The program provides solid prepara-
tion in electronics engineering technol-
ogy with a specialization in minicomput-
ers and microprocessors. In addition.
it includes a microprocessor laboratory
which features a fully programmable
microcomputer which utilizes the Mo-
torola 6802 microprocessor chip. This
is an extremely important element of
your program.

Programming
Essential

As you may well know, you must learn
how to program the microprocessor in
order to design. service or troubleshoot
microprocessor electronic systems.
There is only one effective way to learn
this all-important skill of programming.
and that is by actually doing it. CREI's
new program gives you this opportunity
as you work with the exciting micro-
processor laboratory.

Programming
Is Easy

With CREI's new program, learning the
skill of programming is simple. Within a
few hours you'll be programming the
microprocessor and in a short time you'll
learn how to program it in three lan-
guages: BASIC. assembly and machine
languages. In addition. you will learn
how to interface the microprocessor
with other systems and to test and debug
specialized programs.

POPULAR ELECTRONICS
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Preparation at Home

Wide Choice
of Programs

Please note, however, that CREI’s new
program is only one of 16 state-of-the-
art programs in advanced electronic
technology offered by CREL. So even if
you choose not to specialize in micro-
processor technology, CREI has an ad-
vanced electronics program to meet your
needs.

With CREI, you may choose from any
of the following areas of specialization in
advanced electronics:

Microprocessor Technology
Computer Engineering
Communications Engineering
Digital Communications
Electronic Systems
Automatic Controls

Industrial Electronics
Television Engineering
Microwave Engineering
Cable Television

Radar and Sonar

Nuclear Instrumentation
Satellite Communications
Aeronautical and Navigational
Solid State Theory

Nuclear Engineering

Unique Lab
Program

An exclusive option available with CREI
programs in electronic engineering tech-
nology is CREI's unique Electronic De-
sign Laboratory program. It gives you
actual experience in designing practical
electronic circuits. It also helps you
to understand the theories of advanced
electronics and gives you extensive ex-
perience in such areas as tests and mea-
surements, breadboarding, prototype
construction, circuit operation and be-
havior, characteristics of electronics
components and how to apply integrated
circuits. Only CREI offers this unique
Lab Program.

Practical

Engineering

CREI programs give you a practical en-
gineering knowledge of electronics. That
is, each part of your training is planned
for your ““use on the job.”” By using your
training, you reinforce the learning proc-
ess. And by demonstrating your in-
creased knowledge to your employer,
you may qualify for faster career ad-
vancement.
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Free Book

There isn't room here to give you all of
the facts about career opportunities in
advanced electronics and how CREI
prepares you for them. So we invite you
to send for our free catalog. This fully
illustrated, 56 page book describes in
detail the programs, equipment and serv-
ices of CREL.

Qualifications

You may be eligible to take a CREI
college-level program in electronics if
you are a high school graduate (or the
true equivalent) and have previous train-
ing or experience in electronics. Program
arrangements are available depending
upon whether you have extensive or
minimum experience in electrorics.

Send for this FREE Book
describing your opportunities
and CREI college-level
programs in electronics

'. rou
MINICOMPUTER &

CLUMMMG MCROPROCEEE0R
MCAM LA B O RAT O P R CHs B AN

Mail card or write describing qualifications to Gl Bill
CREI programs
CAPITOL are approved
RADIO for traizing of
ENGINEE RING veterans and
.\‘(’l"ﬁ'[('(’i”(’ﬂ HH([()I'
INSTITUTE the G 1. Bill.
McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue Northwest
Washington, D.C. 20016 w, v"r'
e
(Hl |

Accredited Member National Home Study Council
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move, press and hoid S1 untii an 8 ap-
pears in digit 2. This turns the upcoming
board move back to you. You can then
enter your new move, and continue the
game as previously described.

Operation. The computer portion of
the Computer Chess game has certain
commands built into it. They're ac-
cessed as follows. Command “S” on
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square 40 operates only after power up;
it sets up the board for standard play.
Command “L” on square 43 lets you
set the level of play. Pressing this
square causes an “L” to appear in digit
1, as previously described. The desired
level of play can then be selected by
pressing the appropriate square. Level 1
on square 40 is for beginners and for
one to develop a game quickly. Level 2

wwwW americanradiohistorvy com

on square 41 is for intermediate play
and may take between 10 seconds and
more than a minute for the computer to
come back with its move. Levei 3 on
square 42 is for more advanced players.
Here, the computer’s move may take as
long as several minutes if the board is
complex.

Pressing Command “E” on square 40
permits a player to enter a piece should

POPULAR ELECTRONICS
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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 iower-case ‘d" appears in
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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 computer's move is flashing, briefly
press S1 when the “to” square number
is displayed. (If the display is flashing 14
to 34, press S17 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 S1
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
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S1until 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 S1. 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 S7 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 S71. 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 S1 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.
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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 S1toobtainan8inthe
display. Then move the king inthe normal
fashion, as your move. Bear in mind that
the computer will accept an illegal move
on your part but will notitself make anille-
gal move. !f 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

L KING
!
L/
— QUEEN
1—1
I BISHOP/BLACK
-/
1=
KNIGHT
/1
- ROOK
/
/—, PAWN
1~ INDICATES COMMAND
1 MODE
/
1 LEVEL SELECT MODE
— —  YOU ARE IN CHECK
(APPEARS BETWEEN
FROM AND TO)
_1_l
—'  NOPIECE ON
— SQUARE SELECTED
-1 STANDARD FORMAT
—
= ENTRY MODE
1~
/ FIND MODE
-/ DELETE MODE
-/
1~ INDICATES COMPUTER IS
! READY FOR YOUR
NEXT MOVE
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Fig. 7. Photo shows prototyp diassembled. Keybo
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in grooves over batteries. Battery charger plug is in rear panel.

display will give you the number of moves
madeinthe 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 gueen, two rooks, two knights, and
two bishops on the board at any one time.
if you selectacapturedbishop, make sure
that itis the correct one for the color of the
square ontowhichitistobeplaced.)

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
pawnis to be promoted was located atthe
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 atleft) to which thepawnis
tobe promoted will appearinthe 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. Ifits queen
has not been captured, youmostpromote
the pawn to its (computer’s) next highest
available piece, in the same manner as
promoting yourown piece.

The Computer Chess game does not
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.

wwwW americanradiohistorv com

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 4" (3.2-
mm) sheet of red acrylic plastic to allow
the red seven-segment LED display to
be seen. Switches S2 (power) and S1
(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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M-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 Belar 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-u.s 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 moduiated 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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Five proposals for
AM stereo
systems are
being considered
by the FCC.

One may be on
the air in 1979,
revitalizing AM
broadcasting
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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 + Rand
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 stéreo-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

channel signal 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 catry 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 + Rand L —
R signals for channel separation.

System Details. So far, we have

enumerated only the similarities be-
tween the various competing AM-stereo
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systems. Now let us look at the individu-
al systems in brief detail.

Belar (AM/FM). This system uses
AM/FM tecnniques 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-us 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. 1B) 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 dudio 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 carrieris 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 padths, 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 + Rand L —
R signals are combined in an audio ma-
trix to yield independent left- and right-
channel stereo signals.

Kahn (1SB). In this independent-side-
band (1SB) modulation 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 Fig. 3A, the left and right
audio channels are applied to a matrix.

POPULAR ELECTRONICS
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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 — Rand 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
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amplifier whose 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.)
Wher: voth 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).
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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 signais
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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AM STEREQ Continued

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 + Rand 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

Fig. 4. Basic

Quadrature Modulation

+90°
PHASE
SHIFTER

AM TRANS.
NO.1

CARRIER
OSCILLATOR

STEREO

RECEIVER

FRONT

LEFT_’

AUDIO

COMBINING
NETWORK

NO. 2

AM TRANS,

RIGHT I

AUDIO
(A)

MIXER

I-F
QUTPUT,

END

MONO R

FRONT

PLL/I-F

LEFT
AUDIO

t

+45°
NETWORK

QUTPUT

—45°
NETWORK

!

MIXER

ECEIVER

I-F
OUTPUT

ENVELOPE | L+R

RIGHT
* AUDIO

END

DETECTOR

(8)

MONO
OuUTPUT

FRONT

IF OUTPUT

AUDIO
MATRIX

L+R

TIME

L+R

CARRIER
OSCILLATOR

1

DELAY

BALANCED
MODULATOR

(L+R}

MODULATOR
INPUT

AM
TRANS

RF
tINPUT

CARRIER

25H1,4%
TONE GEN

(a)

LEVEL
CONTROL

S

AMP

LIMITER

-90°
PHASE
SHIFTER

BALANCED
MODULATOR
(L=R)

CARRIER

END

BALANCED
MODULATOR

RIGHT

'_T—.OUTPUT

L=R
MATRIX =

25 Hr
TONE
DETECTOR

STEREO
LAMP

BALANCED

LEVEL
MODULATOR

o MODULATOR

~a5°
PHASE
SHIFTER

+45°
PHASE
SHIFTER

PHASE

62

DETE!

CTOR

LEFT
ouTPUT

Fig. 5.
Motorola
(C-QUAM)

AMPLITUDE

QUADRATURE PLL
PHASE LOW-PASS

[
[
1
| LIMITER
|
|
|
[

PHASE LOCKED LOOP

DETECTOR FILTER

t i

e L L S e e - = )

wwwW americanradiohistorvy com

POPULAR ELECTRONICS



www.americanradiohistory.com

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
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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
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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 +
R 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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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-

25-} O=No FILTER; BISELLIPTIC FILTER
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TUNED FILTER
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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 and
graphs are given in Figs. 7 and 8. Final
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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 &re also gear-
ing up for this rew 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. <&
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BY ROBERT P.BALIN

Electronics
IQ QUIZ

Lamp circuits A and B are electrically 1
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

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?

N

Which diode circuit (A-D)
does not belong in this group?

Can you determine the magnitude of
current G leaving the circuit junction?

Which of these resistor combinations (A-D)
does not belong in this group ?

n 30 1201 an a8

If sketch A is the foil side
of a pc board, which sketch, B or C,
is the reverse, or component, side?

What reading is indicated
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?

© O N O O & W

If the first five rows of lamps (A-D)
use the binary code (a lighted lamp is
a 1) toindicate the numbers in a
mathematical series, what number

should row E indicate? E (‘I» \
<S>

=)
o
o o)

s00000
00000
10 ecoeo
00 @00
c®@0000

{Answers on page 100)
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TWO ELECTRONIC SYSTEMS TO PROTECT

YOU AND YOUR PROPERTY

Mllllll“HI”III!’

ﬁn!%!!!“lﬂllll

HE INTRUSION 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 intruders from using another in-
frared light source in an attempt to “fool”
the alarm, the system uses a 700-Hz
modulation of the invisible surveillance
beam. The operating range can be as
much as 50’ (15.2 m) between transmit-
ter and receiver.

i

Pt

Modulated invisible light beam...a

protection range up to 50 feet

Circuit Operation. The infrared
transmitter shown in Fig. 1 employs a
conventional 555 timer. (IC1) to control
Qf1, 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
on about 0.7 ms and off anout 0.7 ms.)

wwWw_americanradiohistorvy com
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TRANSMITTER PARTS LIST
C1—0.082-uF disc
IC1—555 timer

LED1—Discrete infrared light-emitting diode
(Monsanto MI20C or ME60 or Motorola
HEP P2002)

Q1—2N3641 transistor

R1-—-2400-ohm, 10%, Y4-watt resistor

R2—11,000-ohm, 10%, Y2-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 Q71 is
coupled through C1 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 x100 amplifier IC1C 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 IC1D 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 voitage at TP2 is less than
the preset voltage at TP1, IC1D’s output

is almost +12 volts, at which point, Q2
conducts and energizes K1.

Since I/C1 operates with a 12-volt
power supply (rather than its normally
rated +6-volt supply), IC2 is used to
generate V/2 (6 volts) at a low imped-
ance. Note that the output of /IC2 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
plus 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

aQl
VTTIO3

EERIZ

=
L

+t2v
"R aTP2 D2 4
100K IN40OI q
Kl
2Ng§43
Ri3 RIS
13 ) 1000 8K o
14 8

Se PPy

12 IN4454 10

RI6
5.1m

A,B,C,D=LM324N(ICI) ]
IC2=741 f

2

3

R2
8.2

C1—0.01-pwF disc

C2, C7—0.22-uF disc
C3,C4—0.068-wF disc
CS5—1-uF, 15-V electrolytic
C6—10-uF, 15-V electrolytic
D1—1N4454 diode
D2—1N4001 rectifier diode
IC1—LM324 quad op-amp
1C2—741 op-amp
K1—12-volt, 250-chm relay

RECEIVER PARTS LIST

QI1—VVT-1013 (Vactec), MRD450 (Motoro-

la}, or HEP PO0OO3 (Motorola) phototransistor

(+]
K

Q2—2N3643 or HEP-S30015 transistor
The following resistors are 10%, 2-watt:
R1, R2, R17—10,000 ochms

R3, R11, R14—100,000 ochms

R4—1 megohm

R5—330 ohms

R6—150 ohms

R8, R9—68,000 ohms

ZRi8
51K

ILP—-—QTPI

Wi+ |2V
RI9
10K

TRIP LEVEL

R10, R12—1000 ohms

R13—100 ohms

R15, R18—51,000 ohms

R16—5.1 megohms

R20-—8200 ohms

R7—50-chm 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 K1.
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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 vaiue 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 Q7 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 smali piece of Kodak
Wratten #87 filter between the lens and
the phototransistor in the receiver to ex-
clude visible light.

Setting Up.
68

Connect a triggered-

sweep oscilloscope or a frequency
counter to pin 3 of capacitor /IC1 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 C1 by adding
a low-value capacitor either in shunt or
in series with C1.

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,02=IN4002

Hrv

s2a B8

(A)

+i12v

c2
‘ F2 !
1724 f;

|ZEV

iBPZ $2B

TRANSMITTER POWER SUPPLY PARTS LIST

BP1, BP2—Five-way binding post
C1—0.01-pF, 1-kV disc
C2—2000-p.F, 15-V electrolytic
C3—0.22-pF

C4—10-pF, 10-volt tantalum

D1, D2, D3—1N4002 rectifier diode
F1, F2—1-ampere fuse and holder

IC1—780S5 5-volt regulator
QI1—HEP S5000 (Motorola) or D40D2 (GE)
transistor

‘R1—1-ohm, 10%, Y2-watt resistor

S1—Spst switch
S2—Dpst switch
T1—Triad No. F90X transformer.

Fig. 3. Ac-only version of power supply is shown at (A).
Circuit (B) has provision for standby battery operation.
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DI,D2=IN4002

—+5V

e

BPI |I BP2 $2B

RECEIVER POWER SUPPLY PARTS LIST

BP1, BP2—Five way binding post
C1—0.01-pF, 1-kV disc
C2—1000-uF, 25-volt electrolytic
C3—0.22-pF

C4—10-pF, 15-volt tantalum

D1, D2, D3—I1N4002 rectifier diode
F1—VY5-ampere fuse and holder

1C1—7812 12-volt regulator

QI1—HEP S5000 (Motorola) or D40OD2 (GE)
transistor

R1—1-ohm, 10%, Y-watt resistor

S1—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

MOUNTING FLANGE

LENS MOUNT
LENS .
\/.’“f N
h |
i ! 1-1/8" 1-1/72"
[ | "
L i I
N i
|
172" |- —-| —1/16"
—={3/8"
1-1/72" — 1= 1/4"—

MATERIAL: THIN WALL BRASS TUBING
LENS SECURED WITH EPOXY

Fig. 5. How to construct the
lens systems for receiver
and transmitter units.

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. o

A PORTABLE ALARM
FOR SINGLE ENTRIES

ILENCE 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

DECEMBER 1978

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 is 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

wwWwW americanradiohistorv com

rubber gloves. Once tripped, the device
cannot be disabled until its reset push-
button is pressed.

The advantages of such an alarm are:
(1) portability; (2) operation independent
of the ac power line; (3) easy construc-
tion; and (4) low cost. The alarm can be

)
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'SAVE!

MONEY © TIME  FREIGHT |}

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA.
1 TION RETURNED SAME DAY
FACTORY SEALED CARTONS—
CUARANTEED AND INSURED,

SAVE ON NAME BRANDS LIKE:

PIONEER SANSU
KENWOOD DYNACO
SHURE SONY
MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL-FROM

audio

12 East Delaware
Chicago, Illinois 60611

312-664-0020

CIRCLE NO 24 ON FREE INFORMATION CARD

A

B

AL

‘Electronic Music™ _
Products .....effects devices fo

computer controlled modular synthe-
sizers. Select from experimenter’s
kits, step-by-step product klts or fully
assembled professional e t.

color catalug

- —————arnes o
m ELECTRONICS, INC. .

1020 W. Witshire Blvd. OklahomaCity, 0K 73116

SEND FREE CATALOG T0:

address

state

city 2ip
BA £LECTRONICS . DEPT. P
1020 W. WILSHIRE BLVD.. OKLAHOMA CITY, OK 73116

CIRCLE NO 43 ON FREE INFORMATION CARO

DVANCED*

PARTS LIST

Al—1.5-volt buzzer
B1—Two 1.5-volt cells in series
C1—50-pF disc

C2—6-uF, 15-volt electrolytic

D1-—Any germanium diode

L1—See text

Q1—2N5949 or similar FET

Q2— Low-power npn germanium transistor
R1—150,000-ohm, Ya-watt, 10% resistor

R2-—10,000-ohm, Ya-watt, 10% resistor

R3—5600-ohm, Y4-watt, 10% resistor

R4—500-ohm trimmer potentiometer

SCR1—2N877 or similar 0.5-ampere silicon
controlled rectifier

S1—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 C1. The output of the
oscillator is generated across the sec-
ondary of L1 and is rectified by D1. The
rectified signal is then used to forward
bias Q2 so that the transistor’s collector-
emitter voltage is almost zero. This bias
voltage is applied to the gate of SCR1,
which, because the gate voltage is very
close to the anode voltage, prevents the
SCR from firing.

The C1/R1 junction and gate of Q1
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 L1.

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 Q2. When this occurs, Q2's collector
goes positive. This voltage is applied to
the gate of SCR1 to trigger the SCRiinto
conduction. Current now flows through
alarm A1, RESET Switch S2, and SCR1.
Because SCR1 is powered from a dc

wWwWwW americanradiohistorv com

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 L1.)

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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FREE =3

HEATHKIT
CHRISTMA
CATALOG B}

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

S S g

NEW! VF-2031 Hand-Held Two-Meter Trans-
ceiver. 8-channe! simplex with + or —600

kHz offsets giving you a total of 24 transmit ¥ 3
and 8 receive channels with only 8 crystals. J—
e athit g
NEW! ID-4001 Weather Computer. The first sl satsyng vay
computerized instrument to combine all sefg:ﬁ'f:’a’;:i‘::ﬂ";‘g"ﬁfng
these important weathef instrument func- 3 tine piece of electronic
tions, Displays time, wind direction and equipment that will perform
magnitude, indoor/outdoor temperature, ”";‘;‘;“i"ga':fv’:g:;fg‘;’”"
barometric pressure, even wind chill factor. satistaction and sense of
Computer memory provides useful storage 2ccomplishment that

and recall of data. come with busding

it yourseit,
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- N ».KYMAIL

able time base, DC to 5 MHz bandwidth, T S ORDER ¢
NEW! RECHARGEABLE Portable Light. L SN *«»»..,M.n?f’fj‘?
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!

\\““\

. . . Heath Company, Dept. 010-430
This NEW Heathkit Catalog is yoursFREE! Schiumberger Al f.';‘,_’,o,f' Mkﬁigan 49022

OVER 40 NEW PRODUCTS —
SEND FOR YOUR COPY NOW!

OR, you can redeem this coupon at your nearest

HEATy

| MAIL CGUPON
"TODAY!

Plezse send me my FREE Heathkit Catalog.
I am not on your mailing list.

Name
Heathkit Electronic Center where Heathkit products
are displayed, sold and serviced. Check the white £ediBss
pages of your phone book for the store nearest you. I .
It coupon is missing, write City s
Heath Company, Dept. 010-480 CL-673 Zip
Benton Harbor, Michgian 49022 L-‘--------------------

CIRCLE NO 5 ON FREE INFORMATION CARD

= h----
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Holiday Season

Electronic Gifts
PE Editors Wish

Theyd Receive...

HAT 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.

7 x
2 Eag
.7

e

< 4
L, SN,
Bl

POPULAR ELECTRONICS
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PLUS OTHER SELECTIONS:

®TEAC A-3340S 4-Channel
Open-Reel Tape Deck

® Dual 1246 Automatic Turntable

® Nakamichi 600 || 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 RT-707 Open-Reel Tape

wwWw americanradiohistorv com
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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

e o ————————— - — - ————— i — - - - - =

CHRISTMAS 1978 ELECTRONICS HOPE CHESY

Audio:

Communications: __ _ _ I

Computer: e —— —_—

Test Instruments: . B

Others: - A

Stocking Filiers:

(Signed with a prayer)

o i o o o e e = ———— - - me =

www americanradiohistorv com

Hazeltine 1500 Video Terminal

PLUS OTHER SELECTIONS:

® Southwest Technical Products
CT-82 Intelligent Terminal

® Heath H36 (DEC Writer Il) 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

Proee _{g,ﬂ.

Ohio Scientific Challenger IP
Microcomputer with Keyboard



www.americanradiohistory.com

Continenta)

S .
Pulse pecia

Generator

PLUS OTHER SELECTIONS:
®Hewlett-Packard HP-1740A
Dual-Trace Osczillcscope
®Phillips PM3214 Dual-Trace
Oscilloscope
® Sabtronics 2000 Digital Multimeter
Optoelectronics CP10-8000-1
Frequency Counter
® Heath IM-5248 Audio THD Analyzer
® H=ath IM-5258 Audia IM Analyzer
@ ilvie IE-10A Portable Octave
Analyzer

lties “Design Mate 4~

Telequjpmem (fr
Dual-Trace

2nix) DesA

OsciHoscOpe

R

CZCEMBER 1978

59 Hand-Held Calculator

0 ¢ -8

JVC HR-3600 Vidstar Vi
Recorder with slow-motion and stop
PLUS OTHER SELECTIONS:
®RCA “SelectaY¥ision 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

4 uninmn 1)

d
Piorneer TVX-9500 TV Soun

Texas Instruments Programmable

deo Cassette

PLUS OTHER SELECTIONS:

®Panavise Vise with PC-Board
Adaptor

® Xcelite “99" Tool Se:

®Nye-Viking Speed-X Telegraph Key

®Radio Shack TAD-15 Autamatic
Telephone Answering System

®Wzller Solder Gun

1979 Radio Amateur's Handbook

1979 World Radio Handbook

Reference Data For Radio

Engineers book
®Ungar “Controlled Solder Station”

anid ||
OK Machine & Tool Manual
Wire Wrapper

Tuner

wah! “1so

wwWw americanradiohistorvy com
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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 new 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-

| Detector, the inexpensive IC consists of five comparators
and output drivers along with a reference voltage network in a
single 8-pin plastic miniDIP.

Referring to the block diagram and function table given in
Figs. 1A and 1B, respectively, the TL489C accepts a positive
analog dc input signal at terminal A (pin 8) and switches open
collector outputs Q1 through Q5 (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, Q1 switches to low (that
is, on or conducting).

Afterwards, Q2 switches low when the input is raised to 400
mV, Q1 remaining low. Next, Q3 switches low when the input
is raised to 600 mV, and so on, until all five outputs are low
with an input 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, Q5 returns to a high state when the input voltage drops
to approximately 800 mV. This is followed similarly by Q4,Q3,
Q2, and Q1, 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, CMQS, 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 T1489C 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 potential gift projects for the TL489C are such items as soil
moisture indicators for amateur gardeners; temperature range
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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
shownin 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 Q5) to maintain
small currents through each lamp while “off,” thus avoiding

ANALOG DIGITAL OUTPUTS
INPUT
A vee Qs Q4
g7 6|5
VOLTAGE
REGU-

LATOR

4

A GND | Q1 Q2 a3 |,

DIGITAL OUTPUTS

INPUT A OUTPUTS
(NOM) Q1 Q2 @3 Q4 Qs
<~200 mV H H H H H
~200-—-~400 mV L H H H H
~400—~600 mV L L H H H
~600—~800 mV L L L H H
|=800—~1000 mV L L L L H
B >=1000 mV L L L L L

Fig. 1. Block diagram (A) and function
table (B) of Texas Instruments’ TL489C.

POPULAR ELECTRONICS

wWwWwW americanradiohistorv com


www.americanradiohistory.com

INPUT Vee

TL489C

1=
4
L

ANALOG

Vee

r

100 kn &

100 kf2

TLABSC

+

25 uF 0

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 wF to as much
as 10 uF. 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 handyperson 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 cabinet 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 Sonalert. 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 siide 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 Q5 is high (that is, LEDs L1 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 L1 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, Q1 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, Q1, Q3 and Q5 all wili 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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ANALOG

INPUT Vee
Se—b 8 17 6 5
A Vee as o4
_L TLA489C
/}\
GND a1 az 5]
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8 1 6 5
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SENSOR &
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=
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Fig. 3. Three level indicator (A) has alarm logic; control circuit (B) with selectable hysterests.

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

Tapelalh MAGAZINE
for your

TapeTalk™, a truly unique
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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
asin 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 S7 selects the temperature at which the
blower fan is furned on, while S2 sets the temperature at
which it is switched off. Initiaily, of course, the relay is open,
the blower fan off, and all Q outputs are “high.” As the ther-
mistor temperature rises, the analog input voltage increases
and Q1, Q2 and Q3 go “low” in successive order. With the
switch positions shown, current can flow through the relay coil
and isolation diode when Q3 goes low. The relay closes,
switching the blower fan on. As the thermistor cools, Q3 will
go “high,” but relay current continues to flow through the sec-
ond set of contacts and Q2, which is still “low,” and the relay
is heid closed. Only after the thermistor has cooled enough for
Q2 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 S1 and S2 are
both set to the same “Q" output, to as much as 1000 mV (or
1.0 V) when ST is set to Q5 and S2 to Q1. The input potenti-
ometer determines the circuit’s overall sensitivity and, there-
fore, the actual temperature at which initial operation occurs,
regardiess 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 leveis, 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 frve-transistor 1C 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, Q1 and
Q2, are interconnected to form a bistable switch while the
third, Q3, serves as a driver for the lamp load. One of the pnp
transistors, Q5, is diode-connected and used in the base bias
network for the remaining pnp type, Q4. In operation, the 5-.F
capacitor is charged slowly through Q4 at a rate determined
by the bias potentiometer setting until there is sufficient volt-
age to trip the bistable switch, Q71-Q2. At this point, Q2 is
switched to a high-impedance state and a positive base bias
is applied to Q3, 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 5 pF) 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 programmabie 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 C1 from the dc
source through R5. The voltage across C1 (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 E1 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 C1 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 C1 has discharged to the point where
E2 exceeds E1, there is no longer a positive gate voitage 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 R?, 5.1 meg-
ohms for R2, 22 megohms for A3, 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 A5 and A7 should be 2700-ohm, '2-watt types,
gate-current limiting resistor R8 a 1500-ohm, ¥2-watt unit, and
timing control R6 a standard 50,000-chm 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-fiitered 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 s ,,

HOW TO FIND PIV

Q. | recently bought a batch of sur-
plus diodes, most of them unmarked.
How can | determine the PIV of each
component without destroying it in
the process?—John F. Eidredge,
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 Vg, the diode turns on and con-
ducts heavily. Under reverse bias condi-
tions, current through the diode remains

+Ip (mA)

v,

—Vp (voltst &0 +Vp (vorts)

| !

|, Breakdown

I
|

“ip imA)

(A)

infinitesimal—on the order of nanoam-
peres—until the breakdown voitage V
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 variabie voltage
source applies a controlied reverse bias
across the diode. As the TEST button is
pressed and the supply voltage is in-
creased, the milliammeter and voitmeter
should bé monitored. At a certain output
voitage, 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 Vgp of

DECEMBER 1978

By John McVeigh

the diode. Use the diode under test only
in an application in which it will not be
subjected to this voltage. Aiso, 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 BP1
and BP2 while depressing S1. 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-

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. Empioy only a pushbutton
switch or spring-loaded toggle switch
(normally open) for S1 that is rated to
withstand the peak output of the supply.

DETERMINING COAX LOSSES

Q. | 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,

www americanradiohistorvy com

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 ¥ equal to: (R+jL)
(G + j C). The propagation constant is
also expressed as Y = a +jB, where a is
an attenuation factor in nepers per unit
length (one neper is 0.115 decibels) and
B is a phase factor in radians per unit
length. We can approximate « as
15(RYC/L+GYL/C)and 8 as wLC 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) = 20log (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 ail letters can't
be answered individually, those with wide interest
wilt be published
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THE 74154 DEMULTIPLEXER

MULTIPLEXER, 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,

— 7 —" 0
R ——t o )
p——0
*——y / -—-a/:]
0o / —o" o
MILT IPLEXER DEMATIPLEXER
g (0EMYX)

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 1-0f-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 O 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 O 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. If you 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 itis composed.

Using Demultiplexers as Decod-
ers. By definition, a logic decoder con-

NAND
‘A A
DATR
¥ WTPYTS
INPUTS
TPUT Fig. 2. Logic diagram
SELECTO——-DO-‘ and truth tables for
LUNE a simple 1-of-2
(ADDRESS) demultiplexer.
DATA IV | ADDRESS | OUTAUT A | UTPUT B
0 0 4 /
0 / / o
/ o / /
/ / 4 /
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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 O one
ata 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. Demuilti-
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 1-0f-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. Demuiltiplexing is
performed when one input is kept at log-
DECEMBER 1978 (Continued on page 87)
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ROJECT
BEHE

ONTH

ADDING RAMTO 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 controlier, the circuit can be con-
nected to a D/A converter such as the one
described in the August 1978 instaliment
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 controlied.

The schematic diagram shows a RAM

+SVY  ADDRESS

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 S1 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 S71 is switched from LOAD to
READY, clock pulses from the 555 are de-
livered to the 74193 and the circuit auto-

ZAM

READOUT READOUT

R3
47K

555

AL

T B
PRESS To RESET TO 0009

[ 3 ¥
AR g
matically flashes out the data stored in the
RAM a nibble at a time at a rate deter-
mined by trimmer R71.

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
compieted circuit. Then press pushbutton
S2 to reset the counter. All the address
LEDs shouid 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 shouid flash an identical
0000-1111 sequence as the counter cy-
cles the RAM through each of its storage
slots. Adjust R?1 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 S1. 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. (&
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(Continued from page 85)

ic 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
4 1214
7 ~N
\]Nm 3 Y Jn hlv o9 T ':’]Ql':J:l
0/ 23 4567890111314
49159
D C 8 A

19 1197
~l ~ [ ~ N -
DATA IV ouTPUr T GAD

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
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Fig. 6. A 74154 bwnary-to-
hexadecymal 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

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

L}
oo,
7
T4193
RZ 558 : o
LS 2
[4
t ]
= 1
1OpF l‘(_1.

Fig. 7. A 1-0f-16 sequencer circull.

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

wwwW americanradiohistorv com

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. | 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, |
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, | 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-voit
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, | 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. <o

DECEMBER 1978
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a new Audio-Technica

Dual Magnet" stereo phono cartridge.

Our ATI2XE, for instance. Tracking smoothly at

1 to 1-3/4 grams, depending on your record player. Delivers
smooth, peak-free response from 15 Hz to 28,000 Hz
(better than most speakers available). With a mirimum

24 dB of honest stereo separation at importar.t mid
frequencies, and 18 dB minimum separation even at the
standard high-frequency 10 kHz test point. At just $65
suggested list price, it’s
an outstanding value
in these days of
inflated prices.

Audio-Technica
cartridges have been
widely-acclaimed for
their great sound, and
for good reason. Our unique, patented* Dual Magnet
construction provides a separate magnetic system for each
stereo channel. A concept that insures excellent stereo
separation, while lowering magnet mass. And the ATI2XE
features a tiny 0.3 x 0.7-mil nude-mounted elliptical diamond
stylus on a thin-wall cantilever to further reduce moving
mass where it counts. Each cartridge is individually
assembled and tested to meet or

FOUR COILS exceed our rigid parformance
NCE
ROMUSTMER T S | standards. As a result, the
S ATI2XE is one of the great
POLE bargains of modern technology
PIECES o o
..and a significant head start
toward more beautiful sound.
el . Listen carefully at vour
THINWALL S . )
CANTILEVER ™ Audio-Technica
"5730 736 and NUDE-MOUNTM dealer’s today.
e e 0.3x 0.7-MiL A
. d ELLIPTICAL STYLUS

AUDIO-TECHNICA U.S,, INC,, Dept128p 33 Shiawassee Avenue, Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.
CIRCLE NO. 7 ON FREE INFORMATION CARO

89


www.americanradiohistory.com

PLA Y CHESS
WITH YOUR
COMPUTER!

Now you can play chess against
your home computer! Microchess,
a machine language program by
Peter Jennings, is available for the
Radio Shack TRS-80 (4K or more,
Level | or 1), Commodore PET
(8K), and Apple Il (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 Whiteor
Black, set up and play from special
board positions, or even watch the
computer play against itself! You
can adjust the program’s skill leve!
for anything from speed chess to
a long but challenging game.

To see Microchess 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.:

Box 136-E, Cambridge, MA 02138
VISA/MC orders call 617-783-0694
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Computer Bits

ENHANCED GRAPHICS

OT 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 FEOO 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-
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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 O's needed to
form the special symbol.

With a little practice, one can create
italics, script, or any symbol desired.

Double Disk. !f you use one of the
small (5%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
1/0 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 1/0 lines, 36 of which can be input or
output, and four that are input only.
These lines are arranged in four groups
with 8 1/O lines, one 1/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 ciamping
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. Chio 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-1NS diskette for the North Star
system or an MD-1SW 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. ¢

ELF Il

ELF Il by
NETRONICS

As featured
in POPULIR
ELECTRONICS

Shown with
optional 4k Memory Boards,
GLANT BOARD™ & Kiuge Board.

Stop reading abouT "omputers and get your hands on one ! With
ELF Il and our new Short Course by Tom Pittman, you can
master computers in no time at all'! ELF 11 demonstrates all 91
commands an RCA 1802 can execute and the Short Course
quickly teaches you how to use each of the 1802 capabilities.
ELF Il'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
LFII.

But that’s not all. Once you've mastered computer funda-
mentals, ELF |1 can give you POWER with add-ons that are
among the most advanced found anywhere. No wonder |EEE
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 Sklli That May Soon Be Far

More Important Than Your College Degree!
The ability to use a computer may soon be 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 be left behind.

ELF Il 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 E1LF |l cando...und how 1o get ELF 1 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 advance over every other program-
ming book in print.

Keyed specifically to the ELF 11, it’s loaded with “hands
on” illustrations. When you're finished. ELF 11 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, EL.F [l and our short
Course will help you to understand what makes them tick.

A Dynamite Package For Just $99.95]

With ELF 11, you learn to use machine language —the funda-
mental language of all computers. Higher level languages such

HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!
Write and run machine langua
graphics on your TV set and design microprocessor circuits—the
very first night—even if you’ve never used a computer before!

microprocessor/
mini-

e programs at home, display video

wauins RGA COSMAC
COMPUTER $99%

as FORTRAN and BASIC must be translated into machine
language before a computer can understand them. With ELF
11 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 mukes ELF 11 unique among computers
selling for such a low price. Attached to your TV set, ELF |1
becomes a fabulous home entertainment center. It's capabie of
providing endless hours of fun for both adults and children of
all ages! ELF [ can create graphics, alphanumeric displays
and fantastic video games.

No additional hardware is required to connect ELF II to
your TV’ video input. If you prefer to connect ELF 11 to your
antennaterminals instead, simply use a low cost RF modulator
(to order one, see coupon below).

ELF II's S-card expansion bus (connectors not included)
allows you to expand ELF |1 as your needs for power grows. [f
you're an engineer or hobbiest, you can also use ELF 11 as a
counter, alarm, lock, thermostat, timer or telephone dialer, or
for countless other applications.

ELF || Explodes Into A Giant!

Thanks to ongoing work by RCA and Netronics, ELF [I
add-ons are among the most advanced anywhere. Plug in the
GIANT BOARD™ 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 ELF IT 1o solve special problems such as operating a
more complex alarm system or controlling a printing press.
Add 4k RAM board and you can write longer programs, store
more information and solve more sophisticated problems.

Expanded, ELF 11 is perfect for engineering, business,
industrial. scientific and personal finance applications. No
other small computer anywhere near ELF T1's Jow 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. Programmin? 15 further simplified by displaying 24
bytes of RAM with full address. blinking cursor and auto
scrolling. A must for serious programmers!

Netronics will soon be introducing the ELF 11 Color
Graphics & Music System—more breakthroughs that ELF 11
owners will be the first to enjoy!

Now BASIC Makes Programming ELF Il Even Easierl
Like all computers, ELF Il understands only “‘machine
language " —the language computers use to talk o each other.
But. 1o make life easier for you. we've developed an ELF Il
Tiny BASIC. Ittalks to ELF 11 in machine language for you so
that you can program ELF 11 with simpie words that can be
typed out on a keybouard 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. El 11 is more useful and more fun
than “big name” computers that costa lot more money.

With ELF |1, 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 really know how to use is sure to make you a leader. ELF
L1 is the fastest way there is to get into computers. Order from
the coupon beiow!

—— ———— —— e . e s e GEND TODAY! = mam e e e e e e o
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NOW AVAILABLE FOR ELF I1—

(1 Tom Pittman’s Short Course On Mi-
croprocessor & Computer Programm-
ing teaches you just about everything
there is to know about ELF 11 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 1l. $29.95 plus
$2.50 p&h.

O ELF 11 connects to the video input
of your TV set. If you prefer to use
your antenna terminals, order RF
Modulator, $8.95 postpaid.

O GIANT BOARD'™ kit with cassette
1/0, RS 232-C/TTY 1/0, &-bit P /O,
decoders for 14 separate 1/O instruc-
tions and a system monitor/editor,
$39.95 plus $2 p&h.

U Kiuge (Prototype) Board accepts up
1036 1C’s. $17.00 plus $1 p&h.

O 4k Static RAM kit. Addressable to
any 4k page to 64k. $89.95 plus $3 p&h.
O Gold plated 86-pin connectors (one
required for each plug-in board). $5.70
postpaid.

O 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
al‘;LnI:)sl any computer. $64.95 plus $2
p&h.

CIRCLE NO 36 ON FREE

O Deluxe metal cabinet for ASCII
Keyboard, $19.95 plus $2.50 p&h.

O ELF Il 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 1I's hex
heyboard as a joystick. 4k memory re-
quired. $14.95 postpaid.

O Tom Pittman’s Short Course on Tiny
BASIC for ELF 11, $5 postpaid.

O Expansion Power Supply (required
when adding 4k RAM). $34.95 plus $2
p&h.

[0 ELF-BUG™ Deluxe System Monitor
on cassette tape. Allows displaying the
contents of all registers on your TV at
any point in your program. Also dis-
plays 24 bytes of memory with full ad-
dresses, blinking cursor and auto scroll-
ing. A must for the serious program-
mer' $14.95 postpaid.

Coming Soon: A-D, D-A Converter.
Light Pen, Controller Board, Color
Graphics & Music System...and
more!

Call or write for wired prices!

INFORMATION  CARD

www americanradiohistorv com

—— —— e e == DEALER INQUIRIES INVITED

Netronics R&D Ltd., Dept. PE-12
333 Litchfield Road, Phone
New Milford, CT 06776 (203) 354-9375

Yes! | want to run programs at home and
have enclosed: () $99.95 plus $3 postage
& handling for RCA COSMAC ELF Il kit,
O $4.95 for power supply (required),
[0 $5 for RCA 1802 User's Manua!, O $5
for Short Course on Microprocessor &
Computer Programming.

O 1 want mine wired and tested with
power supply, RCA 1802 User's Manual
and Short Course included for just $149.95
plus $3 p&h!

O I 'am aiso enclosing payment (including
postage & handling) for the items checked
at the left.

Total Enclosed (Conn. res. add tax)
$ O Check_here if
you are enclosing Money Order or Cashier's
Check to expedite shipment.

USE YOUR O VISA O Master Charge
{nterbank # )

Account #

Signature____ Exp. Date_

PHONE ORDERS ACCEPTED (203) 354-9375 l
Print |
Name

Address |
City I
State Zip

"_I
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Heathkit H-8

Exidy Sorcerer $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, 0S|I Challenger, and many
others. More important, we also review
peripherals and software from independents
as well as manufacturers.

IR

Whichof

these ol
—computers &S

Radio Shack TRS-80

T

$375

¢ is for you? Bally Arcade $399

Ohio Scientific C2-4P  $598

$599

And what are you going
to do withit?

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 producis, 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 compating
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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 console” 1/0 terminal.
Driver software is supplied for MITS and
iCOM floppy-disc drives, for MITS and IMSAI
170 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/0; 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 impiemented 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
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Fast = Relfable + Economlical

or Assortment 12z 0ft Roli

135 € Chestnut St #5 Monrovia, CA 91016 (213) 357-5005

Incredible! but True i

Precut wire is Cheaper than cutting your own!

No more cutting & strpping by hand it
Good ¢ ean uniform strp ’
Cheaper than using bulk wire $ 34 95 -
.
HOBBY WRAP
WIRE KITS Mode| BW 630
gl Sei9s 42 sistes with fk££ WIRE KIT#1
250 3 100 4 250 # 250 5 {36 95 Value)
250 3 100 5 |- 3 100 54
100 4 100 6 250 B Its l/'ke geting 1t
Ee v 6
Choose One Color 250 = i s $28_0_Q

Batteries & Charger $11 00

PIELE MIBITAL ELEBURONIES

We a so have

PRECUT WIRE BY SIZE

WIRE WRAP SOCKETS

WIRE WRAP TOOLS
INTERCONNECT CABLES
PROTOTYPING BOARDS
SOLDERLESS BREADBOARDS
AND MORE

..\ Cataiog ava: able on request

Ordering tntormation
* Orders under $25 and COD's add $2

* We accept Visa & Mastercharge
Dealer Inquiries Invited

= Al others, shipped Ppd in US via UPS
= For B ue Label (Atr) or tst Class, add $1

CIRCLE NO
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CALIFORNIA

Rainbow Computing
‘“Complete Apple Il 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 Il Line
3664 South Acomo Street
Englewood, 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

Liltipute 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, M| 48104
(313) 668-6806

NEW JERSEY

Computer Mart Of New Jersey
The Microcomputer People™
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.
IMSA! Personal and Business Systems
1265 Grandview Avenue

Columbus, OH 43212

(614) 488-1849

OKLAHOMA

Microlithics, Inc.

Medical Systems-Differential Diagnosis
2918 North MacArthur Boulevard
Okiahoma City, OK 73127

(405) 947-5646

PENNSYLVANIA

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 I, 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 OHS

(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 Electronics

| Shortwave Broadcasts in English to North America
" November 1978 to March 1979

eprint by Gienn Hauser

series

TIME
utc/GMT

STATION

QUAL.?> FREQUENCIES, kHz®

Many important articles covering a variety of interests in 4:00-4:15 a.m 0900-0915 BBC A 11955, 9640, 9510, 7150, 6195
the broad field of electronics are published in POPULAR g g s . . . .
EEEC(JQI'ROlﬁIICS.eRep(r?r%’;%( selected articles and test 4:004:15a.m. 0900-0915 'R.Japan* B 9505
e a0 would ke 1o, have.for eterents or study £005:00am  0800-1000 R. Australi C 96709540
purposes—or for projects you wish to build. Reprints 4:00-6:00 a.m. 0900-1100 R. Oman D 11890
are only $1 each; 75¢ for those marked with asterisk; 5:00-5:05 a.m. 1000-1005 UN Radio A 9565, 5955 (Tue-Sat}
$1.50 for those noted. Minimum order is $3. 5:00-5:30 8.m 1000-1030 | R. Japan 8 9505
»Donotes naw reprints available for the first time! 5:00-5:30 a.m. 10001030 | V. of Vietnam C 12035, 10040
SPECIAL ARTICLES 5:00-6:00 a.m. 1000-1100 KGEI,San. Francisco A 5980 {frequent changes)
5:00-sunrise 1000- R. Australia B 5995
AUDIO 5:30-6:30 a.m. 1030-1130 | Sri Lanka Br. Corp. C 17850, 15120, 11835 {not all Eng.)
o T L WoL G INTHA RIS il e 5:55-6:55 a.m. 1055-1155  R. Thailand C 11905, 9655
40855 How To Evaluate Tape Recording Specs 6:00-6:15 1100-1115 R, J B 9505
40856 A New Standard For FM Tuner Measurements SISt i - Japan
40964 Build The Hi-Fi/TV Audio Minder 6:00-6:56 a.m. 1100-1156 R. RSA % 21535, 25790
21097 gpg'a‘jng Your Old Stereo FM Tuner System & 6:00-7:35a.m. 1100-1235 TWR-Bonaire A 11815 (Sat, Sun-1220)
xpanders 3 b I
,+41098 Build An Audio Compander 6:00-7:50 a.m. 1100-1250 R. onngy?ng [% ;;335,9977
» 41099 How FM Tuners Work, Part | 6:00-8:00 a.m. 1100-1300 R. Australia A
41100 How FM Tuners Work. Part Il 6:00-8:30 a.m. 1100-1330 BBC A-B 11775, 6195, 5990
COMPUTER 6:00-9:00 a.m. 1100-1400 4VEH, Haiti B 11835,9770
40860 How To Seiect A Microcomputer 6:00-9:00 a.m. 1100-1400 VOA A 9730, 9565 (to 1430), 5955,
40861 Ins & Outs Of Computers For Beginners 6185 {to 1430)
40966 Introd Speechlab—The First Hobbyist
\Torcc;ulgxr;grfafsggri Comp?ne'rrs—mo.sows 6:30-9:00 a.m. 1130-1400 CBC Northern Service B 9625, 6065 {not all Eng.)
COSMAC "ELF" SERIES 7:00-7:15a.m. 1200-1215 R. Japan B 9505
40857 Low Cost Experimenter’s Microcomputer 7:00-7:30 a.m. 1200-1230 Israel Radio C 25605, 21495, 17685, 15530, 15405,
40858 Experimenter's Mlcrocog\puter With %ar:ﬂxqare 11655
improvements & More Programming Details
40859 Microcomputer/ How To Expand Memory. Plus 7:00-7:30 a.m. 1200-1230 R. Tashkent C 9600, 9540, 6025, 5975
More Programs — 7:00-7:45a.m. 1200-1245 V. of Germany B 21600, 17765, 15410
ek 7:00-7:45 a.m. 1200-1245  R. Berlin International C 21540, 15320, 15125
COMMUNICATIONS 7:00-7:55 a.m. 1200-1255 R. Peking c 11685
40862 CB Specifications Made Easy 7:00-9:00 a.m. 1200-1400 AFRTS-Washington A 15430, 15330, 9700, 6085
40863° How To Choose CB Base Station Antennas 7:00-11:30 a.m. 1200-1630 HCJB, Ecuador A 15115, 11745
40965 JBUldIMorses L eter SIS0 7:157:30 a.m. 1215-1230 V. of Greece B 17830, 15345, 11730
’g}ﬁ;‘"""s”‘g AienieloBreT0a 7:20.7:50 a.m. 12201250  R. Ulan Bator, Mongolia D 12070, 6383 {not Sun)
40867 How To Design Your Own Power Supplies 7:30-7:55 a.m. 1230-1255 Austrian R, c 17725 (frequent changes)
40868 The Care & Feeding Of NiCd Batteries 7:30-8:00 a.m. 1230-1300 R. Bangladesh D 21683, 15520 (both vary)
40869 Build A Gas & Fume Detector 7:30-8:00a.m. 1230-1300 R.Sweden [% 21700
2036245 CMOSIC rouits RorE Apetimantecs 7:308:20a.m. 12301320  TWR-Bonaire A 15255
40967 Programming Calculators For Fun Sat)
and Games—§1.50
40968° Zap New Life Into Dead NiCd Batteries 7:309:20a.m. 1230-1420 " " "
»41103 How To DAesign TLL Dgltal lS)éstems (Sun)
41104 Build An Autoranging Digital Capacitance Meter 8:00-8:15 a.m 1300-1315 R. Japan B 9505
e :00-8:15a.m. :
Eiﬁgﬁﬂ%égcsg?gs'c TS 8:00-8:30 a.m. 1300-1330 R. Finland % 15210
40864 Basic Equations and OHM's Law 8:00-10:50 a.m. 1300-1550 R. RSA B 25790, 21535, 15220, 11900
(40865 geac‘a”°e~ Time Constants And AC 8:00-11:00 a.m. 1300-1600 HCJB, Ecuador B 17890
iculati : ]
40866 RC Coupiing. Basic Amplifier Calculations, and 8:15-8:45 a.m. 13151345 Swiss R. International C 21630, 21545858, 21520, 15350,
RLC Relationship 17790
8:30-9:30 a.m. 1330-1430 R. Finland c 15105 {Sun. oniy)
*REPRINTS ARE $1 EACH; 75¢ FOR THOSE MARKED ¢
V?ITH ASFER?SKGQ%O Eég(i'?(gose NOTED. 8:30-10:00 a.m. 1330-1500 All India R. [% ;5;;535, :;%g ki -
MINIMUM ORDER $3.00. 8:30-11:00 a.m. 1330-1600 BBC B-C 10, b rom )
15070
: ICS REPRINTS, Dept. C1281
:.O(EL,B%‘)\(RZ'ESK:[PCr;S%:‘a(CiEn e 9:00-9:30a.m. 1400-1430 R, Japan B 9505
Brooklyn, New York 11205 9:00-9:30 a.m. 1400-1430 R.Sweden B 21505
Please send the reprints listed below: 9:00-9:30 a.m. 1400-1430 R. Norway B 17840, 15175 (Sun only)
Reprint # Quan. Reprint # Quan. ggg‘ggg a.m. ::gg'::gg x :fe;h Pa‘nstva' N. Korea [[; :;;’;' 4120
:00-9:30 a.m. - ¥ anistan )
9:00-9:30 a.m. 1400-1430 ' R. Tashkent [% 9600, 9540, 6025, 5975
9:00-9:45a.m. 1400-1445 ' R. Bertin International B 21540, 15125
9:00-10:00 a.m. 1400-1500 'V. of Indonesia [% 11789
9:00-10:00 a.m. 1400-1500 R. Veritas {Phillippines) [% 11810
“@L;*;ff" OF “EP“'(;;‘S;"DE“ED‘ - 9:00 a.m-7:00 p.m.  1400-2400 CBC Northern Service B-C  11720,9625 {notall Eng.)
’ ' 9:30-10:00 a.m. 1430-1500 R. Finland B 15210
TOTAL ENCLOSED § " 9:30a.m.-5:00 p.m. 14302200 UN Radio A _21670., 15410 (also French; when
(MINIMUM ORDER $3.00) in session)
10:00-10:15 a.m. 1500-1515 R. Japan c 9505
Print Name N e 10:00-11:00 a.m. 1500-1600 V. of Rev. Ethiopia D 9615 {frequent changes)
Add 10:00-11:00 a.m. 1500-1600 BBC B 17840, 11775 (Sat, Sun)
- F——g— 10:15-10:30 a.m. 1515-1530 V. of Greece B 17830, 15345, 11730
City— ——— = 10:30-11:00 a.m. 1530-1600 Swiss R. International B 215707
State __ Zip 10:30-11:30 a.m. 1530-1630 V. of Vietnam [% 12035, 10040 )
+Residents of CA, CO, DC, FL, IL, MI, MO, NY STATE, 10:45-11:00 a.m. 1545-1600 R. Canada International A 17820, 15325 (Mon-Fri only)
and VT add applicable sales tax. Outside U.S.A add 11:00-11:15 a.m. 1600-1615 R. Japan C 9505
$2.00 per order. 11:00-11:15 2.m. 1600-1615 R. Pakistan [4 17830, 15520, 11672
11:00-11:30 a.m. 1600-1630 R. Korsa C 9740, 9640, 7150
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11:00-11:30 a.m.
11:00-12:00 a.m.
11:003.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.
2:00-2:15 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.
3:00-4:15p.m,
3:104:50 p.m.
3:30-4:20 p.m.
3:30-4:30 p.m.
3:504:40p.m.
4:004:15p.m.
4:004:50 p.m.
4:155:00 p.m.
4:30-5:00 p.m.
4:30-5:00 p.m.
4:30-5:00 p.m.
4:30-5:30 p.m.
4:30-6:00 p.m.
4:40-5:40 p.m.
5:00-5:15p.m.
5:00-5:15 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.

5:456:00 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.

DECEMBER 1978

1600-1630
1600-1700
1600-1709

1630
1645-1700
1700-1715
1700-1800
1700-1900

1705-1755
1745-2000
1800-1815
1800-1830
1800-1830
1800-1830
1800-1900
1800-1930
1800-2000
1800-2100
1815-1845
1815-1900
1830-1835
1845-1945
1845-2000
1900-1910
1900-1915
1900-1930

1900-1930
1900-2000
1900-2030
1900-2200
1930-2000
2000-2015
2000-2030
2000-2030
2000-2030
2000-2300
2000-2115
20102150
2030-2120
2030-2130
2050-2140
2100-2115
2100-2150
2115-2200
2130-2200
2130-2200
2130-2200
2130-2230
2130-2300
2140-2240
2200-2215
2200-2215
2200-2230
2200-2230
2200-2230
2200-2245

2200-2400
2230-2300
2245-2300

2245-2300
2300-2330

2300-2330
2300-2330
2300-2330
2300-2350
2300-2400
2300-2450
23000100

2300-0100
2330-2400
2330-2400
2330-2430

R. Norway

VoA

BBC

R. Singapore

R. Canada International
R. Japan

HCJB, Ecuador

VOA

R. France International
BBC

R. Japan

R. Canada nternational
R. Norway

R. Korea

R. Algiers

V. of Nigeria
AFRTS-Washington

R. Kuwait

Swiss R. Internationai
V. of Revolution, Guinea
UN Radio

Sri Lanka Br. Corp.

R. {vory Coast

R. Tahiti

R. Japan

R. Canada International

R. Afghanistan

B.S.K. Saudi Arabia
HCJB, Ecuador

VOA

V. of Iran

R. Japan

R. Korea

R. Canada International
Israel R.
AFRTS-Washington
BBC

R. Habana Cuba

R. Nederland

V. of Vietnam

R. Habana Cuba

R. Japan

R. RSA

BBC

R. Canada Internationat
KGE! San Francisco

R. Sofia

R. Baghdad

V. of Turkey

V. of Free China
R. Yugoslavia

R. Japan

R. Nacional, Venezuela
R. Norway

V. of Chile

BBC

VOA
Israel R.
BBC

UN Radio
BBC

R. Japan

R. Sweden

R. Vilnius

Rdif. Argentina
AFRTS-Washington
R. Pyongyang

R. Moscow

CBC Southern Service
V. of Chite

R. Finland

BBC
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17715, 15175 (Sun only)

26040, 21485, 17870, 17710
17840, 11775 (Sat, Sun-1745)
11940 (fade-in time varies)
17820, 15325

9505

21480, 17745, 15295

26040, 21590, 21485,

17870, 17785, 17710

15425, 15360, 15300, 15210
15400, 12095 (11820 from 8200)
9505

17760, 15260

11895 (Sun oniy)

9720

9510

15120, 11770

17765, 15430, 15330, 11805, 11790
12085

15305

15318 (varies) (Sun only}

21670, 19505-SS8B, 15410 (Mon-Fri)
17850, 15120, 15115, 11870
11920

15170, 11825 (exc Sun)

15105

17820, 15325, 11905

171760, 15260

11770 or 11820 (frequent changes)
11855

21480, 17770, 15295

21590, 21485, 17870, 17785, 17710
9022

15105

11860

17820, 15325, 11945, 11905
11655, 9815

17765, 15430, 15330, 11790
17840, 15260, 6175

17835

21640, 17810, 11740, 11730
15012, 12035, 10040

17750, 9770

15105

17780, 15155, 11900

15260, 6175

17820, 15325, 15150, 11945
15280

11850, 11750

9745

9665, 9515, 7270, 7170

17890, 15345

9620

17755

15400 (irregular)

9645, 9590 (Sun only)

15140

15260, 11910, 9590, 6195, 6175,
5975

26095, 21610, 21460, 17835, 17820
11655,9815, 9435, 7412.5
15260, 11910, 9590, 9410, 7325,
6195, 6175, 5975

15240, 11955 {Mon-Fri)

15260, 11910, 9590, 9580, 9410,
7325, 6195, 6175, 5975

17755

11705, 9695

7400, 7360, 7215

11710 (Mon-Fri)

17765, 15430, 15330, 6030
11535, 9977

17720, 15425, 15140, 12050, 7440,
7205,7195,7130, 7115, 7105,
6125, 5940

5960 (Mon.-Fri.)

15175, 15140

11800, 9565

15260, 11910, 9590, 9580, 7325,
6175, 6120, 5975

wwWwW americanradiohistorv com

===ABOUT YOUR==

Satellit 3000

R
A\

[x]
& :‘ury‘.:r—"
° ¥

(oRrRUNDIG)

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. $ggi500

Pius 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 « wWorld
Radio TV Handbook « World DX Guide

For FREE catalog send self-addressed,
stamped business-size envelope.
Outside USA send 31 R.C's.

lﬂ?\ RADIOS INTERNATIONAL

Ny P. O. Box 6053 pg.12
<" Richardson, TX 75080

SUBSCRIPTION

Your subscription to PopuLAR
ELECTRONICS is maintained on one of
the worid’'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,
Middletowr, Arizona,” our computer
would think that two separate sub-
scriptions were involved, and it
would start sending you two copies
of PopuLArR 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 difficuities. 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.

95


www.americanradiohistory.com

Popular Electronics

eprint
sCrries

Many important articles covering a variety of interests In
the broad field of electronics are published in POPULAR
ELECTRONICS. Reprints of selected articles and lest
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
Minimum order is $3

1~ Denotes new reprints avaitable for the first time!

AUDIO
40871 ADC Accutrac 4000 Record Player
40874 MXR Stereo Graphic Equalizer
40875* Nakamichi Mode! 500 Stereo Cassette Deck
40878 Pickering Model XV-15 625€ Stereo Phono Cartrdge
40879 Pioneer Mode! CT-F8282 Stereo Cassette Deck
40886 Stanton Model 681EEE Stereo Phono Cartnidge
40887 Teac Model PC 10 Portabie Stereo Cassette Deck
40889- Thorens Model TD-126C Record Player
40969 Akai Mode GX-270D SS Four-Channel Tape Recorder
40970 Speakerlab Model S7 Speaker System Kit
40972 Dual Mode 1245 Automatic Turntable
40973 Burwen Model DNF 1201A Noise Reducer System
41105 Yamaha Model CR 2020 AM Stereo FM Receiver
+»#41106° Optomca Model RT 3535 Stereo Cassette Deck
»41107° dbx Mode 128 Dynamic Range Enhancer
#41108* Garrard Model GT25 Automatic Record Player
41109 Sansul Model AU-717 (ntegrated Amplifier
»41110 Sherwood Micro CPU 100 FM Tuner
»#41111° Sony Model PS-X5 Turntable
»41112° JVC Model P 3030 Stereo Preamplifier
»41113" Dahiquist Model DQ-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 Kris Mode! XL 50 40-Ch AM CB Mobile Transceiver

40894 President Model “Washington” 40-Ch
AM SSB CB Base Station

40895 Yaesu Mode FRG-7 AM,SSB Communications
Receiver

40971° Genera Electric Mode 3 5825 AM SSB CB
Transceiver

40974 Realist c Mode! TRC-449 Mob e AM SSB CB
Transcewver

» 41114 Ten Tec Century 21 Ham Transcesver

TEST INSTRUMENTS
40928" B&K Prec sion Mode! 280 Digita Mu imeter
40929 B&K-Precision Mode! 14718 Dual-Trace Scope
40930° Ba iantine Mode| 1010A Dual-Trace Scope
40931 Fluke Model 8020A Digital Mulimeter
40932° Hew ett-Packard Model 280 Digital Multimeter
40933" Sencore Mode! DVM 32 Digital Multimeter
40934 Sencore Mode! TF 70 Portab e Transistor Tester
40935" Trip et Model 60 Analog Muitimeter

»~41115 B&K Precision Mode! 1820 Universal Frequency

Counter

*REPRINTS ARE $1 EACH; 75¢ FOR THOSE
MARKED WITH ASTERISK; MINIMUM ORDER $3 00
POPULAR ELECTRONICS REPRINTS, Dept. C1280
P. 0. Box 278. Pratt Station
Brooklyn, New York 11205

Please send the reprints listed below

Reprint # Quan Reprint # Quan.

NUMBER OF REPRINTS ORDERED
@ 75¢ = ~— @ $100

TOTAL ENCLOSED $ __
{MINIMUM ORDER $3 00)

Print Name = -
Address ——= = =

City.

State 2=

tResidents of CA, CO, DC, FL, IL, MI, MO, NY STATE
and VT add applicabie sales tax Outside U S A add
$2.00 per order
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6:45-7:45 p.m. 2345-2445 R, Japan

7:00-7:15 p.m. 0000-0015 R. Japan

7:00-7:25 p.m. 0000-0025 R. Tirana

7:00-7:30 p.m. 00000030 R. Norway

7:00-7:55 p.m. 0000-0055 R. Peking

7:00-8:00 p.m. 0000-0100 R. Sofia

7:00-8:00 p.m. 0000-0100 AFRTSWashington
7:00-9:00 p.m. 00000200 VOA

7:00-3:00 p.m. 0000-0200 Spanish Foreign R.
7:009:00 p.m. 0000-0200 R. Luxembourg
7:00p.m-1:06a.m.  0000-0606 CBC Northern Service
7:15-7:30 p.m. 0015-0030 V. of Greece
7:15-8:00 p.m. 0015-0100 BRT, Belgium
7:30-7:50 p.m. 00300050 SODRE, Uruguay
7:30-8:00 p.m. 0030-0100 R.Sweden

7:30-8:00 p.m. 0030-0100 R. Prague

7:36-8:00 p.m. 0030-0100 R. Kiev

7:30-10:30 p.m. 0030-0330 BBC

7:30-12:00 p.m. 0030-0500 HCJB, Ecuador
7:35-8:35 p.m. 0035-0135 TWR-Bonaire
8:00-8:15p.m 0100-0115 R. Japan

8:00-8:15 p.m. 0100-0115 Vatican R.

8:00-8:20 p.m. 01000120 RAI, Italy

8:00-8:30 p.m. 0100-0130 R. Canada International
8:00-8:30 p.m. 0100-0130 V. of Chile

8:00-8:45 p.m. 0100-0145 R. Berlin International
8:00-8:55 p.m. 0100-0155 R. Prague

8:00-8:55 p.m. 0100-0155 R. Peking

8:00-9:00 p.m. 0100-0200 V. of Free China
8:00-9:00 p.m. 0100-0200 AFRTS-Washington
8:00-10:00 p.m. 0100-0300 R. Moscow
8:00-10:30 p.m. 0100-0330 R. Habana Cuba
8:00-10:30 p.m. 01000330 R. Australia
8:00-12:00 p.m. 0100-0500 WYFR, Family Radio
8:30-8:50 p.m. 0130-0150 V. of Germany
8:308:55 p.m. 0130-0155 Austrian Radio
8:30-8:55 p.m. 0130-0155 R. Tirana

8:30-9:25 p.m. 0130-0225 R. Bucharest
8:30-9:30 p.m. 01300230 R. Japan

8:45.9:15 p.m. 0145-0215 Swiss R. International
9:00-9:15p.m. 02000215 R. Japan

9:00-9:30 p.m. 0200-0230 R. Canada International
9:00-9:30 p.m. 0200-0230 R. Norway

9:009:30 p.m. 0200-0230 ° R. Budapest
9:00-3:30 p.m. 02000230 R.Warsaw

9:00.9:50 p.m. 0200-0250 - R. RSA

9:00-9:55 p.m. 0200-0255 R. Peking

9:00-10:30 p.m. 0200-0330 * R. Cairo

9:00-10:30 p.m, 0200-0330 AFRTS-Washington
9:15-9:30 p.m. 0215-0230 _ V. of Greece
9:309:45p.m. 0230-0245 R. Pakistan
9:30-9:55 p.m. 02300255 R.Tirana

9:30-10:00 p.m. 02300300 R. Lebanon
9:30-10:00 p.m. 0230-0300 R. Sweden
9:30-10:00 p.m. 0230-0300 V. of Chile
9:30-10:15 p.m, 0230-0315 R. Berlin International
9:30-10:25 p.m. 0230-0325 R. Nederiand
10:00-10:15 p.m. 0300-0315 R. Japan

0300-0315 Austrian Radio
0300-0330 R. Canada International
03000330 R. Portugal

03000330 R. Budapest

10:00-10:15 p.m.
10:00-10:30 p.m.
10:00-10:30 p.m.
10:00-10:30 p.m.

10:00-10:30 p.m. 0300-0330 R.Warsaw

10:00-10:30 p.m. 0300-0330 R. Kiev
10:00-10:55 p.m.
10:00-10:55 p.m.
10:00-11:00 p.m.
10:00-11:00 p.m.

0300-0355 R. Prague
0300-0355 + R. Peking
03000400 RAE, Argentina
0300-0400 R. Baghdad

www americanradiohistorv com

TOOOMOWOOE>POITOODOE

>

o> O oM m@»moooo®

> P> O

oD

o o™

oo P o

[}

[}

[==]

OO om

mm)nm)nmnnmnm)mmm

17825, 15270

17755

9750, 7065

9590, 6015 (Mon only)

17680, 15520, 15060

9705

177865, 15330, 11790, 6030
15205, 11740, 9650, 6130
11880, 9630

6090

9625, 6135 {not all Eng.}
11955, 11730, 9760

6080

11885, 9515 (time varies}
11905

9630, 6055

17870, 15180, 12000, 7150,
6020, 5980

15260, 11750, 9580, 9410, 7325,
6175, 6120, 5975

11915, 9560

11925

17756

11845, 8605, 6015

11810, 9575

11940, 9535

11890, 11765

9730

11990, 9630, 9540, 7345, 5930
15060, 11845, 9940

17880, 15425, 15345

17765, 15330, 11790, 6155, 6030
15425, 15100, 12050, 9700, 9635,
7440, 7205, 7195, 7115, 7105,
6125, 5940

11930

17795, 21740

5985

11865, 9605, 9565, 9545, 6100,
6085, 6075, 6040

8770, 6155

7120, 6200

11840, 11840, 11705, 9690, 9570,
6155, 5990

21640, 17825, 17725, 15195
11780-SSB, 11715, 9725, 9660,
6135

17755

11845, 9535

9645, 9590, 6005 (Mon only)
16225, 11910, 9833, 9585, 6000,
6080 {not Mon)

15120, 11815, 9525, 7270, 7145,
6135, 6095

11900, 9610, 9585, 5980

15060, 12055, 9940

9475, 6230

15330, 11805, 11790, 6155, 6030
11730, 9760, 9610

21590, 17830

7120, 6200

11925 (frequent changes)

11705, 9695

11890, 11765

9730

9590, 6165

17755

9770, 6155 {Sun only)

11845, 9755, 9535, 5960

11935, 6025 (Mon -0320}
15226, 11910, 9833, 9585,
6080, 6000

15120, 11815, 9525, 7270, 7145,
6135, 6095

11860, 9780, 9580, 7400,

7245, 6020, 5380

11990, 9630, 9540, 7345, 5330
15060, 12055, 11650, 9460
9690 (Tue-Sat)

11935

POPULAR ELECTRONICS
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10:00-11:00 p.m.  0300-0400 UBC, Uganda B 15325
10:00-11:00 p.m. 03000400 R. Moscow B 7440,7205,7195, 7115,
7105, 6125, 5940
10:00-11:26 pm.  0300-0426 R. ASA B 11900, 9585, 7270, 5980, 4990
10:25-10:30 p.m. 0325-0330 V. of Armenia B 15180, 12000, 9735 (Sun.,
Wed, Thu, Sat)
10:30-10:55 p.m.  0330-0355 R. Tirana B 7300, 6200
10:30-10:55 p.m.  0330-0355 Austrian Radio C  9770,6155
10:30-11:00 p.m. 0330-0400 R. Australia B 17795
10:30-11:15 pm. 0330-0415  R. Berlin (nternational B 11970, 11890, 11840
10:30-11:45 pm.  0330-0445 BBC A 9410,6175, 6120 (o 0430},
5975
10:30-11:50 pm. 03300450 R. Habana Cuba A 11930, 11725
10:30-12:00 p.m.  0330-0500 AFRTS-Washington A 11805, 11790, 9700, 6155, 6030
10:30 p.m.1:00 a.m. 0330-0600 R. Habana Cuba A 11760
10:30 p.m.-2:30 a.m.  0330-0730 R.Moscow B 9735, 9665, 9635, 9610,
9580, 7260, 6150, 5905
11:00-11:16 p.n.  0400-0415 R. Japan 15105
11:0011:15p.m.  0400-0415 R. Budapest 15225, 11910, 9833, 9585, 6000
5080 (Wed & Sat)
11:00-11:30 p.m. 04000430 R. Bucharest C 11940, 11840, 11705, 9690, 9570,
6155, 5990
11:00-11:30 pm.  0400-0430 V. of Chile B 11765
11:00-11:30 p.m. 0400-0430 R. Canada International A 9535, 5960
11:0011:30 p.m. 04000430 R.Norway B 9550,6015 (Mon only)
11:00-11:55 p.m.  0400-0455 R. Peking B 15060, 12055, 11650, 9460
11:00-12:00 pm. 04000500 R. Australia B 17795, 15320
1:30-11:55 pm.  0430-0455 Austrian R. C 6015
11:30-12:00 p.m. 0430-0500 Swiss R. international B 9725, 6045
11:30-12:00 p.m. 04300500 R.Sofia B 9530
11:45 p.m.12:45 am. 04450545 BBC A 9510,6175, 5975 (11860 from 0500)
12:0012:152.m. 05000515 Israel R. B 11655,9833 .
12:0012:15a.m. 05000515 R.Japan B 15105 =
12:0012:30 a.m. 05000530 R. Portugal B 11935, 6025 (Mon -0520) In
12:00-1:00 a.m. 0500-0600 AFRTS, Washington A 11805, 9700, 9685, 6155, 6030 ,
12:00-1:00 a.m. 0500-0600 R. Australia C 21680, 17890, 17870, 17725, 15240 ‘ Y
12:00-2:00 a.m. 0500-0700 HCJB, Ecuador B 6095, 9560, 11915 \
12:15-1:16 a.m. 0515-0615 Spanish Foreign R. B 11880, 9630
12:30-12:50am. 05300550 V.of Germany A 119p5, 11785, 9545, 6185,
6100, 5960
12:30-1:00 a.m. 0530-0600 V. of Chile B 11765
12:30-1:25 a.m. 0530-0625 R. Nederland A 97156165
12:45-1:00 a.m. 05450600 UN Radio A 9620, 6055 (TueSat)
12:452:30 am. 0545-0730 BBC B 11955, 11860, 9640, 9510, 7150
12:56-3:35 a.m. 0555-0835 V. of Nigeria B 15120, 11770, 7255
1:00-1:15 a.m. 0600-0675 R. Japan B 15105
1:00-1:30 a.m. 0600-0630 R. Norway B 9645 (Mon only)
1:00-2:00 a.m, 0600-0700 RAE, Argentina C  11755,9690, 6120 (TueSat only)
1:00-2:00 a.m, 0600-0700 AFRTS-Washington A 11805, 9700, 9685, 6155, ‘
6095, 6030 .
1:00-2:00 a.m. 06000700 R.RSA C 17780, 15220
1:004:16 a.m. 06000915 R. Australia B 15320 That already savs a lot about
1:15-1:30 a.m. 0615-0630 R. Canada International B ;}%5(,""101“71;‘.?',)9730,9655, vou., Thll[ \'(—'U.I'C ILISCiI]LHC‘(l h\
1:25.3:55 am. 06250855 V. of Malaysia C 15295, 12350, 9750 the dl\'C““Sl'I_\' ol ¢electronics
1:30-2:00 a.m. 06300700 R. Korea C 9640 F e i e
1:30-3:00 a.m. 06300800 R, Habana Cuba A 9525 : Everything from )
1:45-2:00 a.m. 0645-0700 R. Canada International B 11825, 11735, 9730, 9655, lnlCl'()CUIﬂpU[CIAS to audio.,
6140 {Mon-Fri) % \ et e
BN 07000715 R Japan B from LOI].SI]'JLIIUH projects to
2:00-4:00 a.m. 07000900 R. Australia B 11740,9570 ham radio. Who knows what
2:00-7:00 a.m. 0700-1200  AFRTSWashington A 9700, 9685, 6155, 5095, 6030 o A
2:07-2:15a.m. 0707.0715  UN Radio A 6135, 6055 (TueSat) ared .01 clectronics will %‘mh
2:30-2:45 a.m. 0730-0745 UN Radio A 6135, 6055 {TueSat) vour interest next” That's why
2:30-3:25 a.m. 0730-0825 R. Nederiand B 9770,9715 Ll ) .
2:30-4:00 a.m. 07300900 BBC B 11955, 9640, 9510, 7150 youl IC."d P.E. T”_ keep in
3:003:15 am. 08000815 R. Japan B 9505 touch with all that'’s new and
3:30-4:25'2.m. 0830-0925 R. Nederland B 9715 bt St Egi el s

Explanatory Notes. consumer electronics.
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. D—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

DECEMBER 1978 97

‘ Popular Electronics
World's furgest-selling

clectronics magazine

| L——
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Operation Assist

I you need informalion on outdated or rdre
equipment—ad schemanc pdris st erc —another reader
might be abile to assist Simply send a4 postcard to Opera-
10N Assist POPULAR ELECTRONICS 1 Park Ave New Yorn
NY 10016 Fnr those wno can heip redaders please re-
spond directi, 1o them They it apprecidte it «Only Mose
Hems regdrding equipment not dvalabie from noroal
SOUrces dre pubnsaed )

Concertone 727 tape recorder. Schematic or voltage chart.
Ciarence Lundy, Space 6, 1251 E. Lugonia Ave., Redlands,
CA92373.

Telequipment type D43 oscilloscope. Serial #72182. Aiwa
TP-1001 tape recorder Any available information. C. Bioch,
Spninghill Farm, Hillsdale, NY 12529,

Mercury model 201 tube type tester. Tube chart and sche-
matic. Ken Layton, 1941Y: E. State. Apt. 8C, Olympia, WA
98506.

Atwater Kent model E radio Schematc and owner's manu-
al Mike Bodner, 4073 Millstream Dr.. Murrysville, PA 15668.

Pianola SR-850 AM-FM stereo auto radio. Schemalic and
any information. E.E. Leibert, Rt. 4, Box 70, Walla Walla, WA
99362.

Crownscriber model CDM-10 cassette tape recorder dictat-
ing machine. Schematic and parts source. Gar Miller, 114
Bradweli Rd , Barrington, IL 60010.

Knight transistor stereo amplifier model KG-870. Schemat-
1c. George Martin, 45-57 167 St., Flushing, NY 11358,

National Electronics HRO 500 receiver. Need mainte-
nance manual and schemalics. A Giroux, 555-66-8776,
HHT, 2d ACR APO, NY 09093.

COSMAC VP

$249 gets the entire family into

creating video games, graphics

and control

functions.

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
compiete how-to book including
programs for 20 games: fun, chal-
lenging, and ready to load and record
on your cassette.

Simple but powertul.

Built around an RCA COSMAC
microprocessor, the VIP is acom-
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 outputtoa

CIRCLE NO 64 ON FREE

98

B8 pply, and 8-bit input and

3Ltput ports for control of

eerrelays, 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.

The fun way
into computers.

INFORMATION  CARD

www americanradiohistorv com

Tektronix oscilloscope model 545 with type CA plug in.
Calbration 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 1G7.

Hallicrafters S 40B recewer. Operation manual and sche-
matic. Stanley V. Ryba. 2954 Tnmble 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 Ct., San Jose, CA
95123.

Dumont Labs type 322A oscilloscope. Schematic. Dennis
Smith, 19502 Bowers Dr. Topanga. CA 90230.

Sylvania type 132 oscilloscope. Operation and service
manual. Jerry Eckard, 2412 129th Ave., Southeast, Beile-
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, lthaca. NY 14853,

Knight r-f signal generator. Schematic and construction
manual with parts hst. Dawvid Kisner, 601 E. 12th, Hays, KS
67601,

Zenith model 4K035 foour-tube radio. Schematic and oper-
ator's manual. Daniel Bevine, 506 South 8th St.. Galesville,
WI54630.

Triumph model 830 osciloscope. 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 78232,

Allied Knight model KG-50. Schematic needed. Joseph
Szomolyai, 15418 Collins, Romulus, M1 48174.

Signal Corp. lube lester |-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 recewer type NC-200. Owners/
operation manual, schemalic, parts list and any other infor-
mation. George Patchan, 3338 Stade Ct., Falls Church, VA
22042.

Cubic Corp. model V-45 voltmeter Operating instructions,
repar manual and schematic. Henry Heintz, 15939 Nor-
borne, Redford, M1 48239.

Allied Radio Knight amateur transmitter model 7-60. Oper-
ation and assembly manual. John Ross, Oakledge Rd.
Brunswick, ME 04011,

Tennelec monitor, memoryscan model MS-1. Schematic and
alignment procedure. Thomas R. Cannon, 7 Wistar St., Clay-
mont. DE 19703.

Heathkit HW-2021 2-meter transceiver. Schematic diagram
and parts (ist. Mark Canavan, 163 Thoms Cr.. New Market,
Ontario, Canada. L3Y-IC9.

Hallicrafters SX 110 receiver. Schematic and manual. Gary
Lutes. Box 94, Beattyville. KY 41311.

Paco model S-55 oscilloscope. Need power transformer
#P18-183. George Chamberhn, 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.

POPULAR ELECTRONICS
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Popular Electronics’

INDEX VOLUMES 13 AND 14

JANUARY TO DECEMBER 1978

AUDIO

Amplifier Measurement, A New IHF Standard for
(Feldman) .
AM Stereo—Soon on the Air? (De Angelo}
Audio Amplifier Classes (Hirsch) ............
Audio “Click” and "Pop" Suppressers,

Comparing (HirSCh) ...........c.ccoeioeeeeeeveeeenn Nov. 64
Cartridge Loading and Preamplifier Interaction
(HIESCR) Lo July 24

Cassette Recorder Tape Compatibility
{HIrSCh) L
Cassette Tape Formats, The New Micro/Mi
(Berger)
DC-Coupled Speakers, Protection for
(COGSWEN) ..o
Disco Preamp/Mixer, Build a (Roberts)
Dolby FM Broadcasting (Hirsch)
Electric Guitar or Bass, Add Fuzz to
(Barbarsllo}
Electronic Music Synthesizers Work, How

June 44

(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

{SUIRBIM) ..o July 44
Hi-Fi Television Sound, Now You Can

Enjoy (Marks) Sept. 72
How FM Tuners Work!, Part 2 (Hirsch) . Jan. 58
Loudness Control—Boon or Bane? (Hirsch) . Jan. 24

Loudspeaker Efficiency and Amplifier Power
(Hirsch) . .

Metal Cassette Tape Debuts (Burawa) .......

Microprocessors in Audio Components

(HIFSCH) Lo Nov. 22
Multitrack Tape Recording, A Practical Guide to

(Barbarello) . e r——————————— Mar. 66
Power Race—When Will it End?, The

(HIrSCh) ..o, e Apr. 22

Selectable {-F Bandwidth in an FM Tuner,

How Necessary is (Hirsch) .
Speaker Specification Guide
Speaker Systems, Focus on (Berger)
Spectrum Analyzer in Hi-Fi Measurements

(Hirsch) .
Stereo Blend Control, Build a (Miller) .
Stereo FM Tuner Buying Directory (Berger)
Stereo Roto-Blender, Build a (Johnson)
Super Audio Filter, Build a (Faulkner) ...
Turntable Drive Systems (Hirsch)
Unity Gain Indicator, Build a (Barbarelio)
What is the Best {Tuner, Amplifier, Etc.)?

(HIrSCh) Lo Oct. 30
COMMUNICATIONS
Amateur Code Exams, Secrets of the New

{HBIMS) ..o Oct. 56

Broadcasts (SW) in English to North America

Sept.-Oct. 1978 (Hauser)
CB Antenna, Choosing a Mobile (McVeigh) ”
CB Today and Where It's GOINg ...................cceveee.nn.
CB Transceivers and Antennas, How to

Install Mobile (Berger)
English-Language Shortwave Broadcasts

for Mar. & Apr. (Wo0d) .........ccoeeveeeeceeen. U Mar. 100
English-Language Shortwave Broadcasts

for May through Aug. (Wood)
Loop Antenna Extends AM Radio Reception,

Low-Cost (KOhl) ..o July 59
Oscar: Communications Satellites for Everyone

(Helms) ... .
Personal Microwave Communications System—

The Mini-Wave, Part 1 (Cooper & Richey) .......... .. Oct. 42

DECEMBER 1978

Personal Microwave Communications System—

The Mini-Wave, Part 2 (Cooper & Richey) ... .... Nov. 71
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) .....cooeeeueen...

COMPUTERS

Cassette Control System for Computers, A
{MaNGIBN) ..o,
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, Milter) ............ Jan. 60
Computer Remote Control, Part 3, Using Existing
House Wiring for (Sokol, Muhonen, Miller) ............ Feb. 74

Computers for Smali-Business Applications,
Personal (Isaacson)
"Corona” 256-Color Peripheral (Lowenson,
Marsh, Spann)

Diskettes, How to Care for (Solomon) .
Elf Computer, A Tic-Tac-Toe Game for Your

(McCormick) ......occoiivvieeeiin Nov. 98
Elf Microcomputer, How to Upgrade a Basic

(McCormick) ... .Feb. 65
Elf Il, Expanding the (Meyer) . Mar. 62
Eprom Programmer. Low-Cost, Part 1 (Vincent) . Feb. 41
Eprom Programmer, Low-Cost, Part 2 (Vincent) ._..... Mar. 55

"Explorer” 8085-Based Microcomputer, The

(MBY®I) L. e Nov. 87
Logic Arrays, Experiments with Programmable

(Lunt)
Microprocessor Microcourse (Mims)

Part 2

Part 3 .
Part 4
Part 5
16-Bit Vs. 8-Bit Microprocessor (Letwin
& Milter)
CONSTRUCTION
Active Power “R" Box, Build an (Beene) ................... QOct. 69
A/D Converter, Build a Low-Cost (Green) ............... Sept. 45

Audio Alarm Backs Up Car Warning Lights

or Meters (Nelson) ...
Capacitance Meter, Build an Autoranging

Digital (Dage) ..............cccccoomeiiieeceee e Feb. 48
Cassette Control System for Computers, A

(Mangieri)
“Charge," Build (Reese) .

Out of Tune Correction
Chess Game, Build A Computer-vs-You (Greeny).....
Circular Sweep, Experimenting with

(KIrSChMAan) ... e Mar. 41
“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) ............ Jan. 60
Computer Remote Control, Part 3, Using Existing

House Wiring for (Sokol, Muhonen, Miller) ............ Feb. 74
Digital Clock, Add a “Tick-Tock" to Your

(Kraengel) ..
Digital Darkroom Timer, Build a (Robbins;
Disco Preamp/Mixer, Build a (Roberts) ...
Dot/Bar Generator, A Low-Cost (Penny) .................
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Electric Guitar or Bass, Add Fuzz to
(Barbarelio)
Electronic Voltage Regulator for Your Car.

Build an (Cheairs) .July 55

Out of Tune Correction ..............cccccoeevenienenn, Oct. 8
Elf Computer, A Tic-Tac-Toe Game for Your

(MCCOormick) ...coeeeeeeiveeeeeeen . Nov. 98

Energy Leak Detector Reveals Home Heat
and Cooling Losses (Tenny)
Eif ll, Expanding the (Meyer) ..
Out of Tune Correction .............
Out of Tune Correction
Eprom Programmer, Low-Cost, Part 1
{Vincent) Feb. 41
Eprom Programmer, Low-Cost, Part
(Vincent) ..........
Fail-Safe Timer, Build a (Lefkowitz,
Out of Tune Correction .
Infrared intrusion System, An (Olson).
Keyboard Conversion Circuit, Build a
(Martin)
LED Projects, Four Easy-to-Build (Wilkins
Loop Antenna Extends AM Radio Reception,

Low-Cost (KORI) ...ccuoviiieieceieeee e, July 59
Magnetometers 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

(GOoOdPaSIUNG) ........coeeeuire e 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) ...............ccoi i, Dec. 69
Power Supplies. How to Design and Build, Part 1
(Carr)
Out of Tune Correction
Power Supplies. How to Design and Build. Part 2
(Carr)
Security Focus: Two Electronic Systems to
Protect You and Your Property
Stereo Blend Control, Build a (Miller)
Stereo Roto-Blender, Build a (Johnson) .
Super Audio Filter, Build a (Faulkner) ..
SWR Tester, Build a Low-Cost (Lewart
Ultrasonic Detector. Listen to a New World
of Sounds with (Dance)

- Nov. 106

Unity Gain iIndicator, Build a (Barbarello)
DEPARTMENTS AND COLUMNS
Amateur Radio (Thurber)
The Ideal Novice Ham Shack ... Feb. 97
Getting It Together as a Novice June 106
The Antenna—Gstiing 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 .............cccceovoievee, July 86
Computer Bits (Chamberlin)

Bus Systems ... Jan.77
Microcomputer Memory ..., Mar. 96
Microcomputer Input/Qutput. .. May 86

Computer Arithmetic
Computer Anthmetic—Multiply and Divide .
Computer Anthmetic—Floating Poaint .........
Computer Bits (Solomon)
Music Generators and Other Items _._._..................
High Resolution Graphics ..
Computers to Aid the Handicapped
Direct-Wire Remote Control
Another Graphics System
Enhanced Graphics
DX Listening (Hauser)
Single Sideband Broadcasting
Non-English Broadcasts to North America
Current News and Future Plans
Changes with the Sunspots
Radio Clarin .......c..cooeveun..
Editorial (Saisberg)
Electronics and the Handicapped ...
The Sound Recording Centennial
Who Are You? ................
Electronics at Winter CES
Big Brother In Electronics ...
The Perfect Speaker Quest
The Electronic Curse!
The Light Traveller .................
The Software Rights Dilemma .
The Standards Muddle .............c..cccoveenreevrcsecrne
POPULAR ELECTRONICS atthe
White House
FCC Stomps on R-F Modulators ..
Experimenter's Comer (Mims)
Read/Write Memories (RAMSs), Part 2
The Schmitt Trigger
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Three-State Logic .
Getting Acquainted with CMOS .
The Monostable Multivibrator ...
The Voltage Multiplier ................... June 98
Digital to Analog Converters, Part 1.
Digital to Analog Converters, Part 2.
Anaiog to Digital Converters, Part 1.
Analog to Digital Converters, Part 2.
The 74150 Multiplexer
The 74154 Demultiplexer
Solid State (Garner)
“For | Dipt into the Future”
The Microwave Challenge
Digrtal Meter Circuits
The Light Connection . .
Motor Control Circuits ............. ...June 92
Crossing the Bridge
On the Light Path ..
Solid (State) Security
Chirp, Jangle, Woosh, Boom!
Holiday Projects
Stereo Scene (Hodges)

The Direct-to-Disc Revolution (?) ... Jan. 16
The Digital Countdown and Other

Timely Matters
The Furor Over (Guip!) Cables
With the High Rollers in Vegas ...
For the Record ...
For the Record—I!
Power Supplies and Other Revelations
RFI and Other Matters ..
“Your Show of Shows"
Under the Big Top ...
New Maps of Sound
So You Want to Build A Speaker ...........cc........c.... Dec. 14

FEATURES AND TUTORIALS

Amateur Code Exams, Secrets of the New

(HEIMS) Lottt e Oct. 56
Amplifier Measurement, A New IHF

Standard for (Feldman)
AM Stereo—Soon on the Air? (DeAngelo)
Audio Amplifier Classes (Hirsch)
Audio “Click” and "Pop"” Suppressers,

Comparing (Hirsch) ...
Broadcasts (SW) in English to North America,

Sept.-Oct. 1978 (Hauser) ....
Cartridge Loading and Preamplifier interaction

(S ) S S Y SR e e July 24
Cassette Recorder Tape Compatibility

(Hirsch)
Cassette Tape Formats, the New Micro/Mini

{Berger) ........cccoceeeienen.
CB Antenna, Choosing a Mobile (McVelgh)
CB Today and Where It's Going
CB Transceivers and Antennas, How to

Install Mobile (Berger) .......c.c.cceovoovniinnenannc e Apr. 73
CB Transceivers, Buyers Guide to Super Mobile

(Berger)
Circuits for Worst-Case Performance. Oesigning

{CRBAIIS) ......vice et naes Oct. 62
Computers for Small-Business Applications,

Personal (Isaacson) ..
“Corona” 256-Color Peripheral (Lowenson,

. 26

.64

.95

Marsh, & SPann) ... Nov. 92
Data Processing Quiz {Balin) .....................o s Nov. 70
DC-Coupled Speakers, Protection for

(Cogswaell)

Digital Logic Probes, Clips & Pulsars,

A Basic Guide to (Hallmark)
Diskettes, How to Care for (Solomon)
Dolby FM Broadcasting (Hirsch) ..
Electronic Games, 1978 (Jensen)
Electronic Music Synthesizers Work, How

(Simonton)
Electronics 1Q Quiz/Balin ..
EIf Microcomputer, How to Upgrade a Basic

(MCCOIMICK) ...cocoieriiiiiiie s Feb. 65
English-Language Shortwave Broadcasts
for Mar. & Apr. (Wood) ..o Mar. 100

English-Language Shortwave Broadcasts
for May through Aug. (Wood)
“Explorer” 8085-Based Microcomputer, The
(Meyer) ..
Fidelity—or Believability (Hirsch)
Hi-Fi Equipment, What's New In (Berger)
Hi-Fi Sound in Any Auto, How to Get {Sutheim)
Hi-Fi Television Sound, Now You Can Enjoy
{MATKS) oot e Sept. 72
Holiday Season Electronic Gifts PE Editors
Wish They'd Receive
How FM Tuners Work! Part 2 (Hirsch
Intertace Panel and End Test-Lead Clutter, Use an
(Shaw)
Keypad, The Versatile (Pepper) .
Out of Tune Correction

100

May 49

Logic Arrays, Experimenting with
Programmable (Lunt)
Loudness Contro—Boon or Bane?

(Hirsch) ...

Loudspeaker Efficiency and Amplifier Power

{HIFSCRY Lot e e 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

Part2 ..

Part 3

Part 4

Part 5
Microprocessors in Audio Components

(Hirsch) ..

Multitrack Tape Recording. A Practical Guide to

(BarDarllo) ......coooviveiiiieeee e Mar. 66
Oscar: Communications Satellites for Everyone

(HBIMS) oo et Feb. 60
PC Boards from a Schematic, How to Design

(BArbarello) ..........coceeeiiiiiinnn e Sept. 50
Printed PC Patterns with No Camera or

Chemicals, Now: Transfer (Fisher) ...................coee. Feb. 46
Power Race—When Will It End?, The

(Hirsch)

Power Supplies, How to Design and Build, Part 1

(Carr)

Out of Tune Correction
Power Supplies, How to Design and Build, Part 2

(Carr)
Selectable I-F Bandwidth in an FM Tuner,

How Necessary Is (HIrsch) ...........ccoins June 30
Shortwave Broadcasts in English to N. America,

Nov. 1978 to March 1979
Shortwave DX *Catches” from Africa (Helms) .
16-Bit Vs. 8-Bit Microprocessor (Letwin

& Miller)
Solid State Components Chart
Speaker Specification Guide ....... RN
Speaker Systems, Focus on (Berger) .
Spectrum Analyzer in Hi-Fi Measurements

(Hirsch)
Stereo FM Tuner Buying Directory (Berger) .

- Nov. 101

... Aug. 23
.. June 63
.. June 56

Turntable Drive Systems (Hirsch) ..o Feb. 21
Video Cassette Recorders: A Rising Home

Entertainment Star! (Buchsbaum) ....................... Aug. 39
What is the Best (Tuner, Amplifier, Etc.)

(Hirsch)

PRODUCT TEST REPORTS

Acoustic Research Model AR-9 Speaker

System
B & K Precision Model 1820 Universal Counter .
Crown OL2 Digilogic Control Center
Dahlquist Model DQ-1W Low-Bass Module .
dbx Model 128 Dynamic Range Enhancer
Oual Model C 819 Cassette Oeck .
Dynaco Stereo 416 Power Amplifier .
E.F. Johnson Viking 4360 Remote-Control

Mobile AM CB Transceiver ... Jan. 74
Electro-Voice Interface: B Series |l

Speaker System ..
Fisher Mode! CR-4025 Cassette Deck
Garrard Model GT 25 Automatic Record Player .
Hatfler Model DH-101 Stereo Preamplifier ...
Harman-Kardon Model 730 AM Stereo Receiver .
Hazeltine Model 1500 Computer Terminal
Heathkit Model HW-2036 2-Meter Transceiver .
Infinity Mode! Qb Speaker System
J.I.L. Minicom $X-100 Scanning Monitor

Receiver
JBL Model L110 Bookshelf Speaker System
JVC Model JT-V77 AM/FM Sterec Tuner .
JVC Model P-3030 Sterec Preamplifier
Kenwood KX-1030 Cassette Deck ..
Lafayette Model LR-1200b AM/FM Stereo Recenver

Sept. 36
.June 34
.Feb.27

Leader LBO-508 Dual-Trace OSC|IIOSCOpe
Luxman Model R-1120 AM/FM Stereo

ROCBIVEI ..o
Motorola CM-550 Mobile AM/SSB CB

Transceiver
Nikko Gamma | Sterec FM Tuner .
Optonica Mode) RT-3535 Stereo

Cassette DOCK .o Jan. 29
Panasonic RF-2800 5-Band Portable

Communication Receiver
Philips Model AH673 AM/Stereo FM Tuner
Pioneer GX-5050 Car Stereo FM/AM

Receiver 0
Pioneer Model CT-F300 Stereo Cassette Oeck .. Nov. 24
Realistic Optimus-10 Speaker System ....
Sansui Model AV-717 Integrated Amplifier .
SBE Key/Com 1000 Mobile AM CB
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Mo./Pg.

TrANSCBIVET ...ocoieiiviiriciii e Mar. 88
Sencore Model CB 41 Automatic CB

Performance Tester
Sencore Model DVM37 Digital Multimete
Sencore Model TF 46 Transistor/FET Tester
Sharp Model RT-3388 Cassette Deck .
Sherwood Micro/CPU 100 FM Tuner .
Shure Model V15 Type IV Stereo Phono

Cartridge ... June 37
Shure SME-3009 Series Iil Tonearm ... Oct. 39
Signet Model TK7E Stereo Phono Cartridge ............ Nov. 44

May 78
Jan. 75
. Oct. 86
.Apr.29
Feb. 32

' Sony Model ICB-1020 Portable CB

Transceiver
Sony Model PS-X5 Tumtable
Sony Model TA-N88 Basic Power Amplifie
Superscope Aircommand AM CB

Transceiver
Technics Model SL-1500MK2 Direct-Drive

Turntable System
Ten-Tec Century/21 Ham CW Transceiver .
Tram Model D62 AM/SSB Mobile CB

Transcesiver
Wharfedale Model E50 Speaker System .
Yamaha Model CR-2020 AM/Stereo FM

. July 84
Mar. 30
Sept. 32

Receiver . Jan. 26
TEST EQUIPMENT AND
TV SERVICING
Capacitance Meter, Build an Autoranging

Digital (Dage) ........ccceeeimiiiiie e Feb.48

Digita! Logic Probes, Clips & Pulsars,

A Basic Guide to (Hallmark)
Dot/Bar Generator, A Low-Cost (Penny
Interface Panel and End Test-Lead Clutter,

Use an (Shaw) ... Sept. 80
Measure the Resistance of Hot Elements.

How to (Sydnor) ..
Oscilloscope, How to Add Triggered Sweep to an

{GoO0PASIUIG) ....oovvriiiiiiicie e May 47
Power Supplies, How to Design and Build,

Parn 1 (Carr)

Out of Tune Correction .
Power Supplies, How to Design and Build,

Part 2 (Carr)
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 paraliel 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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Part No. Price Part No. Price Part No. Price

741800 15 74LS47 89 74LS123 79
74801 15 74LS48 89 745124 99
74LS02 15 74549 89 745125 59
741503 15 741551 19 74L8126 59
741804 19 74LS54 19  74/S132 79
74L.805 19 741855 19 74L.S133 29
74LS08 19 741563 150 7405136 39
74LS09 19 74LS73 29 7415138 64
74LS10 15 74LS74 35 7405139 64
74LS11 19 74LS75 49 7415145 99
74L812 19 74LS76 39 7405147
74LS13 35  741S78 39 7415148 99
74LS14 59 741883 79  74(S151 59
741515 19 741585 99 7415153 59
741820 15 74LSB6 35 7415155 99
74LS21 19 74LS90 59  74LS156 80
74LS22 19 74LS91 99 74 5157 59
74LS26 25  74LS92 59 7415158 69
74LS27 21 74L893 49 745160 B4
741828 21 74LS95 70 415161 84
74L830 15 74LS96 99 4 qier g4
741832 25  74LS107 39 745163 g4
741833 27 74LS109 32 745461 g9
74LS37 23 TALS112 32 7415465 105
74Ls38 23 74LS1'3 39 745166 145
741540 19 74LS114 39 545468 150
74LS42 54  74LS122 50 745189 150

©
b

LINEARI.C.'S

LM324N .49 Quad Op Amp
LM339N .49 Quad Comparator
LMSS5N -8 .29 Timer
LM556N-14 59 Dual Timer
LM723CN .34 Voltage Regulator
LM723CH .39 Voitage Regulator
LM741CH 37 Op Amp
LM741CN-8 24 Op Amp
LM1458N-8 39 Duat Op Amp

TTLLOW POWER SCHOTTKY PLASTIC DUAL-IN-LINE I.C.

1978 IC MASTER

Complete integrated
circuit data selector New
1978 edition {2200 pages)
s twice as big as last
year Master guide to the
latest 1 C ‘s including
microprocessars and
consumer Circuits

Free quarterly upgates

$24:95 $19.95

Tremendous Opportunity,
Subject to Prior Sale, Lowes! Price
Ever Offered Anywhere.

Dual In-line
Soc kets . PlelYJS(EéglISE SOCKET FOR {C PACKAGES

) ® HIGH RELIABILITY GAS-TIGHT JOINT
Finest Quality ® FULLY QUALIFIED TO Mil $.837a
Sockets Available ¢ COMPACT LOW PROFILE DESIGN
A c ehs 4 ® NO WICKING WHEN SOLDERED TO
nywhere PC BOARD
® FLAMMABILITY RATING UL 340V-0

Part No. Price PartNo Price  PartNo. Price

74LS170 125 7418258 75  74LS368 55
74L5173 95 7415259 145 7418373 175
7415174 B9 74LS260 29  74LS374 175
7415175 69 7415261 185 74L8375 65
74LS181 250 7415266 39 7418377 150
7415183 350 7418273 165 7418378 125
7418190 89 7418275 450 7415379 135
/4151917 89 74LS279 59 7415386 49
7415192 95 7415280 175 7418390 150
74LS193 95 7415283 85 745393 1.5
74L5194 75 7418290 85 7415395 150
74L5195 68 7418293 110 74LS3% 170
74LS196 1.09 7415295 125 7415398 265
74LS197 109 74LS298 125  74.5399 150
7418221 125 74LS299 295 7415424 450
7415240 195 74LS324 125 7415445 125
7415241 195 7418325 255 7415447 125
7405242 195  74LS326 255 7415490 195
7415243 195 74L8327 255 7415668 90
7415244 195  74LS347 125  74.S669 90
7418245 195 7418348 175  74US670 200
7418247 125  74L58352 135
7415248 1.25 7418353 135
7415249 125  74LS362 7.00
74182517 85 7415365 55
74LS253 85  74LS366 55
748257 60  74LS367 55

Stock level Contacts Price

14000 8 PIN 1
14 PIN 13
16 PIN 15
18 PIN 19
22 PIN 27
24 PIN 28
28 PIN .36
40 PIN 48

All new major manufacturer prod-
uction material offered.
Largest variety of device types
available anywhere.

| MOS Static RAM'S MICROPROCESSOR
1

IPS
Stock level Part No. Price Q;T
41400 2114 7'50 Stock level  Part No Price
AR A745ONS 21600 8080A 3:9855.50

59500 2102LFPC 1,19 | 2700 6800 8:957.95

1K 350NS (Low Power)

4 GENERAL N MOS Dynamic RAM'S INTERFACE
INSTRUMENT ) ) SUPPORT CIRCUITS
1 Amp Rectifiers (Epoxy) ';55":(:"";3";19;;'::::9 Stock level Part No. Price | T = — N
S\lo‘c’:‘:‘eve’i :D:‘;'rg?. o p’,iff’ Stock level P?/C"r:; m Pvi?: 21 1 10 4K 4060 3_95 1250 8212 198
gmion N0z Gov o 00 WO 00v 300NS 1800 8214 #835395
HENE R g W aa]y wso 16KTI6-3 1195 e e i
00 1IN 6 i
TBMIlon IN4G07 1000V 07 226 1.
\ S 18650 16K 416-5 895 | 290 826 138
Part No Pice Y S00NS 1000 8238 4.75
SWITCHING, (S5 e 557 UART's 4900 8251 585495
INa148 covans 027 ) B gtk (evel Part No. Price 200 8253 14.95

ZB0OA-PIO 11.95 Wwith OTRB)
Z80-CTC 795 Z80-SIO/t 59.00
Z80A-CTC 1195 ZB8OA-SIO/1  68.00

(separate TX & RX clocks
Z80-DMA 46.00 withcut DTRB)

#i=RActive

e
QL Eﬁg&tr{nmc

DECEMBER 1978

Z80-CPU 1495 Z780-S10/0 59.00
Z80A-CPU 2495 ZB8OA-SIOIO 68.00

Z80-P1O 7.95 (common TX & RX clocks

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

5200 8255 5.95

29000 AY5-1013A 4.95 1100 8257 995
9200 AY3-1015 5.95 300 8259 1495

1K CMOS RAM 1500 6810 3983.50

) 1700 6820 #853.95

Stock level Part No. Price 1400 6821 208 3.95
1 2800 6850 595495

v 450N§(109Powe1) 495 700 6852 586495

MINIMUM ORDER $10.00 ® ADD $2.00 TO

Over - the - counter sales, COVER POSTAGE & HANDLING @ Canadian

12 Mercer Rd., Natick, Mass. 01760 customers add 30% for exchange and handling. All
Benhind Zayres on Rte. 9 ) federa) and provincial taxes extra.

Telephone Orders & Enquires (617) 879 - 0077 Foreign customers please remit payment on an

IN CANADA 3 LOCATIONS international bank dratt or international postal
maoney order in American doilars.
5651 FERRIER ST. 4800 DUFFERIN ST. BAXTER CENTRE

MONTREAL. QUEBEC DOWNSVIEW, ONTARIO 1050 BAXTER ROAD
H4P 2K5 M3H 589 OTTAWA, ONTARIO
Tel: (514) 735-6425 Tel: (416) 661-1115 K2C 3P2

Tel: (613) 8209471

CIRCLE NO. 2 ON FREE INFORMATION CARD 101
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7400 TTL - ag e » TELEPHONE/KEYBOARD CHIPS
P Push Button Telephone Dialler $14 95
SN7470N 29 yeili - Fepertory Diailer 14.95
SN7aT2M 2 Electronic Home N R CMOS Clock Generator 495
SNMOUN SN7473N 35 SN74160N 89 | Security Timer g \, . Keyboard Encoder (88 keys) 14 95
SN7401N SNTATAN 3 SN7A16IN 89 i . 8 Keyboard Encader (16 keys 785
ShiTi0on |B S e 7eteoN 195 | A meropocessorbased bresrogrammed »qm"mw tha hits into @ /:’) / s Ke;boam Enoder e ke;s; g
SN7403N 18 m;:;sz 3% gzmm Bg truders and burgiars by turming Iights on and oft e patiem y e, | HIPS
SNTADAN 18 3N 500 741 89 | whie youre away T 3.
SN7405N 20 SN7480N 50 SN74165N 89 | v| ICM7045 CMOS Precision Timer 2495
SN7406N 29 SN7482N 9g SN74166N 125 mk:“ :':‘-";-;;.mf’;;::;gz;x" ‘;’;“{;‘;::m:g . s, ‘ 1CM7205 (C)MOIS LED Stopwatch/Timer 1?.?3
SNTAQ7N 29 SN7ABIN 59 SNT416IN 195 o “ . 1CM7207 scilatr Controlier
SN7408N 2 SN7485N 79 SNTATON 159 | oo e e monrs tgwars s e s o ICM7208 Seven Decade Counter 1995
SNT409N 20 SNT486N 3 SN74172%  6.00 [ unimate protection. because the usar chooses 8 kghiing patiern that 5 L 1CM7209 Clock Generator 695
SN7410N 18 SN74BIN 175 SNTA173N 125 | depicts rus real e pattem He than sels the Vigriie clock and room
s 2 SN &5 SNTAITAN 83 | oo aceovigly 1500 bt char beow ) T mouss acualy ooks NMOS READ ONLY MEMORIES
SNT412N 2% 3N2491N 59 SN74175N 79 | oocumed. althaugh no one i home i MCM8571 1zg ; % X7 AScu shmml *"S Greek 13'%8
SNT413N 40 5N7a32N 43 SN74176N 7 MCMB574 12 X 7 Math Symbol & Pictures 1
SNT41N 70 SN7493N 43 SNTAVTIN 79 ;m;:;;‘;;";;:_V,;s:;;;;;:;",';:;;;;7:;:,;;1;;37;; | Part Number MCMB575 128 X 9 X 7 Alphanumeric Control 350
SN7416N 2 SN749N 65 SNT4179N 195 | ro0m kotchen. hving room, and oulside porch kghta All-sokd-state com- I vcl 1 Character Generator
SNT4I7N % SNT495N 8 SN74180N 79 | ponerts assurs the user long product he and reliabiety
SN7420N 20 SN7496N 65 SNT418IN 195 | —— MISCELLANEDUS
SN7421N 29 SN7A97N 300 SN741BN 79 Techrucal Specitcations $39.95 eq. | LoN Quad Low Norse bi-fet Op Amp 249
SNT422N 39 5N743008 89 SN7atBan 195 | emem 120vAG 3 oot o and o conpt - = | TL4%4CN Switching Regulator 449
SN7423N 2 SN74107N 35 SN74185N 195 Amps Aopiances or cther motor TL496CP Singte Switching Regulator 1.75
SNT425N 2 SN74109N 59 SN7at8eN 995 crarers aaven aqupment 1 11090 Dwide 10/11 Prescaler 19.95
SNT426N 2 SNTATIEN 195 stzatsiv 395 | 2 W S when 4 One e oo 95H90 H1-Speed Dvide 10/11 Prescaler 11.95
SN7427K 2 SN72121N 35 SNmsox 125 oo s b v N33 Photo-Darlington gmo-lsolalm ggg
SN7429N 39 SN74122N 33 SN74191 125 MK50240 Top Octave Freq Generator g
SNHIN 20 SN4iZN  ag ssaon 9 | ISCRETE LEDS TIMEX 71001 D50026CH Mz 3.phase HOS clock drver 3.75
SN7432N 2% SN74125N 49 SN74193N 79 " TIL308 .27 red num. display w/integ. logic cup  10.50
SN7437N % SNTOIZBN 49 SN74104N 89 .200” dia. N L1QUID CRYSTAL DISPLAY 5320 TV Camera Sync. Generator 495
SN7438N 25 SNIOIN 75 snrajesy 69 | XCS96R red 5/%1 125 dia. FIELD EFFECT M5330 4% Digit DPM Logic Block 5 95¢
SN7430N 5 NN 75 snraien 89 | XC396G  green 431 XxC209R 5781 hrerit 3% Digit A/D Converter Set 25.00/se!
SN7440N 20 SNTAtAIN 73 sNaigN 8y | XCB96Y  yellow 4181 xC209G urean 4/81
SN7441N 89 SN7alaN 295 snzareen 149 | XCS56C  clear 481 XxC209Y yeflow  4/%t LITRONIX 1$0-LIT 1 SN 76477
SN7442N 19 SN74143N 295 SN74199N 149 -200" dia. 185" dia. Phata Transistor Opto-Isolator SOUND GENERATOR
SN7443N 75 SN74184N 295 SN748200 495 XC22R  red 5/81 XC526R  red 5181 (Same as MCT 2 or 4N25) Generates Complex Saunds
SN7adaN 75 SNiA1aSN 79 SN7425IN 179 ’x‘%ﬁﬁ? green :g: XC526G  green 4/$1 Low Power - Programmabie
S 6 S in o Swee o i XCo20Y yalow 431 40IGIT - 5 CnaRACTERS 2/99¢ .95 each
S 59 Shresw b9 swasn 395 | wyiop e 4t — 200X 1 20" PACKAGE TV GAME CHIP AND CRYSTAL
Corder o S Do oo Wb i rd 581 INCLUDES CONNECTOR AT3E500-1ons 201 WHE Gl v ol o g o
SN745IN 0 SN74153N 59 SN74366N 69 MvsolNFRTLED LED Eel XC111G  green j;g; T1001-Transmissive $7.95 inciudes score display. & games and select angles, etc.
SN7453N 20 SN7ISAIN 99 SN7436IN 69 NFRA-RED LE 1Y yellow T1001A-Refiective 8.25
SNraseN 20 SNeison 79 SNTadBN 69 LA 14XE/16” flat XC1I1C  clear 481 L B S
SN74594 » SNT4156N 79 SN7A39ON 195 581 YRotE 440 XR2556 3 %
SN7460N 20 SN7ATSIN 65 SN7439IN 195 D|§PLAY LEDS NR320 155 Ro%T 298
20% Discount 100 pcs combined order 25% -1000 pcs combined order cE . T PRICE XR-L555 150 XR3403 125
= i POLARITY AP s DUARITY " ! XRS55 39 XR1800 320 XR4136 125
04000 23 C/MO s €04070 S5 | MAN 1 Comman Anode-red 270 295  MAN6730  ommon Anode-red - ! 560 N it % XRo208 440 Ri151 288
04001 23 04071 23 | man2 5% 7 Dot Matmk-red 300 495  MANG740  Common Cathode-red-DD 560 9 RoeacP .09 XR2207 385 XR4104  1.48
04002 23 04028 4072 a9 | man 3 Common Cathode-red 125 25 MANG750  Common Cathode rec = 1 560 s | ImBe7eT 128 R 520 XR4202 360
CD4006 113 £04029 1 w 04076 139 | man 4 Common Catnode-red 187 195 MANG760  Common Anode-red 560 9 | Yaniee 130 208 175 XR4212  2.05
04007 2 D030 a9 D408} 23 | man76  Common Anode green 300 125  MANG780  Common Cathode-red 560 99 | JRieeeN 385 XRo211 525 XRéS58 75
C04009 13 04035 9 cD4082 23 | maN 7Y Common Anode-yetiow 300 99 OL701 Comman Anode-red = 1 300 s | (Ridse . 139 XRoa2 435 xR 115
04010 49 04050 119 04093 99  maN 72 Common Anoge-red 300 9% DL7O4 Common Cathorte-red 300 x YR1a89 139 XRooks 3.5 XRaTal Ui
D401t 23 CDa041 125 CD4098 249 | MAN74  Common Cathode-red 00 125 OLIOT Common Anode red 300 :
04012 2 D402 99 MC14209 1295 | MANS2  Common Anode-yellow 300 99 DL728 Sommon Cathorte red 50 143 DIODES TYPE . VOLTS W PRICE
€D4013 33 CDAVS3 39 MC14410 1495 | MANB4  Common Catnode-yellow 300 9 OL741 Common Anode-red 800 125 NGOz 100 PIV 1 AMP  12/1 00
04014 139 04044 89 MC1aa11 1495 | MAN 3620 Common Anode orange 300 9 DL746 Comman Anode-red =+ 1 610 143 | TYPE vOLTS W PRICE  N4003 200 PIV 1 AMP 120100
04015 119 D404 179 MC14419 495 | MAN 3630 Common Anode-orange = 1 300 99 oua7 Sommon Anode-red 500 149 ) wree 33 a0om 4100 IN4DDJ 400 PIV 1 AMP 121100
CD4ams a9 CD4047 250 MC14433 1995 | MAN 3640 Common Cathode-orange 300 %9 DL748 ommon Cathode-red - 1 830 149 1N751 51 400m 4100 1N40DS 600 PIV 1 AMP 10/1 00
04017 119 CD4048 135 MC14506 75 | MAN 4810 Common Anods-orange 300 99 OL750 Common Cathoge-reg 600 149 | IN7S2 58  400m 4100 1NAOGS  BOOPIV1AMP 101100
CD4018 99 CDa049 49 MC14507 99 | MAN 4640  Common Cathode-orange 400 99 DL338 Common Cathode-red 10 35 § IN7S3 62 400m 47100 1N4D07 1000 PIV 1 AMP 1011 00
coa019 9 €D4050 19 MC14562 1450 | MAN 4710 Common Anode-red 400 9@ FND7O Common Cathode 250 69 | 754 68 4d0m 4100 INI6OD 50 200m 61 00
0D4020 118 CD4051 T1g MC14583 350 | MAN 4730  Common Anode-red = 1 400 99 FNDISE  Common Cathode - ! 357 99 | ST 90 400m 4100 NS 75 f0m 151 00
04021 1399 €04053 119 CDas08 385 | MAN 4740 Common Cathode-red 400 99 FND359 Common Cathode 357 75 INTSS 120 400m 4100 1N4154 35 10m 1201 00
04022 118 04056 295 €04510 139 | MAN 4810 Common Anode-yallow 400 99  FNDSO3  Common Cathode(FNDSO0) 500 99 | 1Ngsg B2 400m 4100 INGOS 75 25m 15,100
Egagga 271 CD4059 995 ggdgw; ; ;g mnx 2843 Eﬂmmnl\ Calnodrye\lown 5 400 99 ;ggzsm Comman AAnugz (F:nswm ggg , gg |N96§ 15 ;DOm 41 32 |N47§; g; :w 228
4024 9 CD4050 148 451 AN 6610 Common Andde-orange 560 % 7730 Common Anode-re 5232 56 500m 1NGT. w
04025 23 14056 79 04518 129 | MAN6630  Common Anode-orange = 1 560 99 HOSP-3400 Common Anode-red 800 210 | w5234 62  Soom 28 NI 68w 28
€04026 225 D408 3 04520 129 | MaN 6640 Common Cathode-orange DD 560 99 KOSP-3403  Common Camode red 80 210 | 1ns235 68 500m B N7 B2 w 28
C04027 63 D069 a5 04566 225 § MAN 6650  Common Cathode-orange - 1 360 99 5082-7300 & x 7 sgl Digi-AHDP 600 1995 | 1N5236 75 500m 28 N2 12w 23
MAN 6660  Common Anoge orange 560 ko 5082-7302 4 x 7 Sgl Digit-LHOP 6800 1995 INS242 12 500m 28 1N4744 15 tw 28
74C00 39 74(:[]0 740163 249 | MAN 6680  Common Cathode-orange 560 99 5082-7304  Dverrange character (+ 1) 600 1500 | N5245 15 500m 28 INTIB3 50 PIV 35 AMP 160
74002 39 74C164 249 | MAN 6710 Common Anode red-D O 560 99 50B2-7360 4 x7Sgl Digi-Hexadecmal 600 2250 | IN4SB 25 d0m 6100  INTIBd 100 PIV 35 AMP 170
14832 38 ;‘:ggg % ;g ;:g:;g g ;‘g IN458 150 7m 6100  INT1B5 150 PiV 35 AMP 170
4 49 IN4BSA 18 10m 5100  INT186 200 PIV35 AMP 180
74010 39 74093 195 740193 249 RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA w:ugw 20 PIVIAMP  12/100  IN1188 400 PIV3SAMP 300
74014 185 74095 195 745195 243 leaorar 215 casosen 2o00| CHIPS/DRIVERS | mmssos $4 95 | MC1408L7 5495
74020 k] Mcgr 125 740922 595 oo 25 casoesn 160 mmsTes 5295 | MM531 495 | MC1408L8 575 SCR AND FW BRIDGE RECTIFIERS
74030 39 74C151 290 740923 625 MM5312 495 | MC1439L 295
CA3035T 248 CA3086N 85| MM5738 295 3022 295 C360 154 (@ 400V SCRIPN 1848 5195
74042 195 740154 300 740925 895 ICha030T 135 CAS0BN 3 75| DMg8sd 2 00 | MMS5314 4 95 | MC3022p i e sy e Lo
74C48 249 74C157 215 740926 895 MMS316 695 | MC3081P 350 @
4 CA3D46N 130 CA3I30T 139 DMBBES 100 3 | ScR
74673 89 74C160 249 8095 150 fCazgsoN 325 CA3140T 1 25| Dm8ss? 75 | MMS318 995 [ MCAD16(74416) 750 7nes28 64 @ 300V 50
74C74 89 74C161 249 80C97 150 Wcasoson 325 CAB160T 1 25| Omesse 75 | MM5369 2 95 | MC4024P 395] MDA 9801 128 @ S0V Fw BRIGE REC 195
78MG 175 LIN E A R LM710N 79 ] ca3osoT 85 CA3401N 49| 9374 7 seg nmfﬁgmssﬂ 495 :g:g:or; tjgg MDA 980 3 124 (. 200v FW BRIDGE REC 195
o £ LMILN 39 foasgen 200 cngsoon 30l CA Lem amer 1 SO {MUSSL % - puzsor Pustc 710 TR TORS ansoo 4100
T 6 MUK 18 135 a0 IC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS MUE30S5 100 ZN3905 a1
CM302H % LM3a0K-24 135 MTaen 0] 1-24 25-49  50-100 2549 50-100 MPSAOS 30 2N3392 5100  2N3906 4100
LM308H 100 LM340T 5 125 Mraice 35 | Eente s 16 15 22 pin LP S ko 3 35 MPSAQS 5100  2N3398 5100 2N4033 311 00
Lusdor 6 125 WMpnlP 20 18 18 “ 2pnlp 38 37 3 | Tise7 6100  PN3S67 3100 2Ma123 6100
LM30SH 60 (340718 125 LM741-14N 39 Y f W
LM0761 ®omlp 2 2 20 28 pin LP 4 a | nsss 6100  PNIS6R 4100 PNA24S 4100
NIEE. LM3407-12 125 LMIZNM TS happnip 29 7 wpath 6 59 s8 | 40400 175 PNISE 4100 PNA25O /100
LMIOBCN/H 100 LM340T-15 125 LM7aBN/H 39 = i opnlP 63 I
110 ¥ 3108 WonlP 34 32 30 SOLDERTAIL STANDARD (TIN) 40P 62 61 40410 175 MPS3638A 5100 2N4400 4100
LM30gH LM340T-18 125 M1 295 40673 175 MPS3702 57100 2N4401 4100
(M3 1.25 IMuoT-24 125 AL VRS S’ B 2 BpnsT s % o 8] anoe 4100 2N3704 100 2N4aD2 4100
LMSIOCNENIS LMISEN 100 wowssy 1os | Bl Ty & 2 36 pin ST 139 1% 18 e 2100 MPSII04 5100 2N4403 4100
IMITINKH 90 LM3ITON 195 mciadon 195 | 0P 35 2 b 40pin ST 159 t4s 130 {5 ! % 7 p IN2e00 5100
vl e el i o o 3 14 an 2N3705 5100  2NAAD: ]
24 pin ST “ 45 4z SOLDERTAIL STANDARD (GOLD) INZ222A 5/100  MPS3705 5100  2N5086 4100
LS 17K 6150 LMITZN 400 Lmissey 175 pin 56 § .70 6 57 | anoss 5100  2N3706 5100  2N5087 4100
A e LM3BON 125 Meraisce 300 | sense s:0 7 2 - " pnsg 110 1.00 0 | an2woA 4100 MPS3706 5/100  2NS088 a0
LM3B0CH el LR 9% lupnsc 3 32 29 GpnsG 65 140 126 | wes23se 5100 2N3707 5100  2N5089 41100
ChAS20K.5 S} S CMSSINER S LM2SOIN - 295 fy5pnsc 38 35 2 0pnse 175 159 145 | 2Npess w287 5100 2N5128 51100
LMS20KCS)ZRgiiss LM3B2N 179 LM3053N 150 {qganss 52 a7 3 22906 4100 2N3724A 65 PN5I3d 5100
LM3Z0K 12 135 NESOIN 800 LM30GSN 149 WIRE WRAP SOCKETS , INa07 5100 N2 100 PN 3100
e NESICA 0 LMISOONBAO1) 43 | gpqww 538 35 3t (GDLD) LEVEL #3 e ST o | 2ness 5100 aN3772 225 N619 5100
LM320K-18 135 NE5294 495 LM3OOSN 8 | yopnww 45 i 24 pin WW .05 .95 5 | s hes B S e
LM320K-26 135 NES3IMA 395 M0 125 | paww 39 P ¥ 28 pin WW 1 40 [E-IRBL [ o uc Ohas0q e e loo
s, 2 pESTTI messsey %9 1 16 pm ww oo - St B i | 2305 PN2222 Plastc 71100 2N5051 3100
LM30T52 125 NES4OL 600 80388 495 | 45 on ww i 40 pin WW 175 1.55 140 e e s
LM320T-8 125 NE544N 495 LM75450N 49 APACITO LTI CER e co R N E R
L2002 B T XS0 WATT RESISTOR ASSORTMENTS - 5%
LM320T-15 125 NESS5Y 33 754520N 39 - (] ) ir] 100 19 1099 100
ngggw ;B 1 ;g NESSEN % 75453CN gs 10 OHM 17 OHM MM TH WA OHM 109 03 Wk & n o
LM320T-24 1 NESGOB 500 75454CN 9 g B S Y 229t B u o u 035
LM323K5 595 NES613 500 754910N 79 ASST. 1 5ed 2TUMN HUMM 90K ITOMM o n DA 50 PCS 51 .75 a7 S, 05 04 03 Ouf 05 04 035
LM324N 180 NES628 500 75492CN B9 bR UHM B2 UHM 100 UM 100 DHM s Gl 106 pt 05 04 03 022ufF 06 05 04
LM330N % NESSSNA 125 75493 80 | ASST. 2 sea o cronm 0w e OnM i sorcs  1.75 220 pt 05 M 03 OaTF 06 05 04
LM330K 5 135 NESESCN 175 754940N 89 y : 470 of 05 04 035 Iuf L2
(MMOK-6 135 NESETVIH 99 RC4136 125 F0URhE i) A RHL DRI A Gl . 100 VOLT MYLAR FILM CAPACITORS
(M340K8 135 ASST. 3 Sea ' 1o " o v 50 PCS 1.75 oo1m! s2 10 07 022ml noo0s
ES/ON 49 G P 0022 10 07 o4rmt B
LM3a0K-12 135 LM703CNH 69 ACA194 595 [ KN D s IR0 0047 7w ow i P
LMASDK-15 135 LM70ONH 29 AC4195 4 491_ ASST. 4 Sea A i s i s sopcs  1.75 otmi 7 2
741500 23 7415138 5 o e an . o mm opee0 nnmuus 1soum CAPACITORS
741801 s 74LSOOTTL aLsisy 1 asst.s Sea S 68 How o 1200 sopecs 1,75 o g §§ L 5
740502 2 7aLs47 7415151 69 1535V 2 2 yzsv 3w B
- 150n THOK. R 27k i 2238V 28 23 7 338V a2
741503 23 74551 23 7415158 69 23735V 28 23 17 4TV 2 8 3
7aL504 » 7aL854 2 7aL5187 g0l ASST.6  ser wo sk woe oBm A sopcs  1.75 sy BB B
741505 2 74855 a3 74L5160 g ™ 1om 15m 1N 2 ’M 68/35V & @ s 0 3 2N
s e [ 2 G Bl asst.7 se 2w um aw ow ’ sorcs  1.75 1 635V 3 15 25 6 50 40
U MINIATURE ALumnun ELECTROLYTIC CAPACITORS
s e jusre bed o % | _ASST. 8R_ Includes Resistor Assortments 1-7 (o50 PCS.) $9.95 ea. g Mt Ml
/ l
TLS13 o s SO 7| $5.00 Minimum Order - U.S. Funds Oni Spec Sheets — 25¢ 10750V I I TR 11
11583 s 7alsi8s 24 | $5.00 Minimum Order = Lo, Y e : 33750 W32 1 0riev 5131
;:'[‘;; 33 741585 99 74L5190 85 | California Residents — Add 6% Sales Tax 1979 Catalog Available—Send 41¢ stamp 3 ﬁggv 51310 1025V % 141
741820 23 41586 35 7aL$191 88 10725V 13 10 1050V 6 w1
s B T s e om | PHONE 075y I A i B
740522 2 741592 59 7415193 89 221257 715 12 A7Rsy 51310
741826 29 741893 59 7418194 89 ameco ORDERS 22150V 2420 18 4750V B 1
TaLs27 B s DR ELCOME | &2 B oa 13 oo I
741528 29 74159 89 7415253 79 100/25v W18 050 1§ 15 12
741530 2 7aL5107 3B 74L5257 59 ELECTRONICS (415) 592-8097 | 1o0sy PR I S e
741532 2 utgmg :;g ;atsggg 1 g: o 1\ ELCTRON S 2201257 2 2 25 j0nsv 9 15 e
741537 35 s 4 - T ¢ Y 3 0150V 45 41 3B 1 2 18
741540 29 48123 29 7415278 59 MAIL ORDER ELECTRONICS — WORLDWIDE e B w7 ,gg,’_?'gx B
741542 69 Mlg‘gg gg 74tgg§; gg 1021 HOWARO AVENUE, SAN CARLOS. CA 94070 1000/16V B gg gg zzomgv gz i ;s
7aLst 74 . : 2200116V 47072
7aSie 39 rasem 195 Advertised Prices Good Thru December
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Klts
Regulated Power Supply

« Uses LM 309K

» Heat sink provided

« P.C. board canstruction

» Provides a sofid 1 amp (v
5V

« Includes components,
hardware and instructions

« Sizes: 3-1/2"x 5" x 2" high

JE200 $14.95

ELECTRONICS

B0BOA

Function Generator Kit

- Provides 3 basic wave-
forms: sine, triargle &
square wave

« Frequency range from 1 Hz
to 100K Hz

« OQutput amplitude from
D-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

g2t

Digital Stopwatch Kit

W

= & &

“w

« Use Intersil 7205 Chip

« Plated thru double-sided
P.C. Board

« LED dispiay (red)

« Times to 59 min. 59.59 sec. with
auto reset

- Quartz crystal controlled

» Three stopwatches in one:

e single event, sphit (cummulative)
el o and taylor {sequential timing)

« Uses 3 penlite batteries
«Size 4.5 x 215 x .90

JE900 $39.95

| A

MICROPROCESSOR COMPONENTS

‘B0BOA 8080A SUPPORT DEVICES
CPU

MICROPROCESSOR MANUALS

The Incredible
“Pennywhistle 103"

$139.95,, 0.\

Tha Pennywhislie 103 15 capabie of recording dats to and from audio 1ape withoul
crlical speed requirements for the recorder and 1t 15 able to communicate directly win
another modern and lermunal for telephone “hamming  and communications In
agaiion. it 15 Iree of ¢-ilicat adjusiments and 1s buill with nan-precision. readily avaiabie

art
Bara Transmission Mathod Frequency -Snitt Keyng. o
selectable
00 Bavd
Asynchronous Senal (return 16 mark level required
between each characle!
2025 He for space 2225 Hz for mark
Switch selectabls Low tnormalj 1070 space
1270 mark High 025 space 2225 mark

16 dbm accoustically coupien

15 dbm oominal Adjustable from
o 20 dbm
Frequency reference automanicaily 2djusts to
allow for operation hetween 1800 Hz ana 2400 Hz
E1A RS-232C or 20 ma current ioop !receiver 1
optoIsaiated ann non-poiar)
120 VAC single phase 10 Watts
Al camponents mout on a single 5 by 9
arinted circu boatd All comoonents meluded
Requires a VOM. Aucio Oscilalar Frequency Counter and.or Oscilloscope to align

duples {halt-guples

Maximum Data Rale
Data Format

Recaive Channei Frequancies
Transmil Channel Fraguencies

Recaive Sensitivity
Transmit Level

6 dbm
Receive Froquency Tolarance
Digital Data Interface

Power Raguirments
Physical

TRS'BO 16K Conversion Kit

Expand your 4K TRS-80 System to 16K. Kit

comes complete with:

* 8 gach UPD416 (16K Dynamic Rams)

" Documentation for conversion 0
$115.0

TRS-16K

Special Offer - Order both your TRS-16K and the
Sup'R" MOD I Interface kit together (retail value
$144 95) for only $139.95

4-Digit Clock Kit
TR

multime ter

3985 780 User Manua| $7 50
8212 8-Bit Ilnput/Qutpul 3.25  M-COP1B02  User Manual 750
8214 Prianty interrupt Control 595 M-2650 User Manual 500
8216 Bi-Directiong! Bus Driver 349
8224 Clock Generator/Drver 395 AOM'S
8226 Bus Dtver 343 2513(2140)  Gharacter Generator{upper case| 8995
8228 Sysiem Conttaller/Bus Drver 595 2513(3021) Character Generaior(lower case 995
8238 System Controller 59 2515 Character Genesator 1095
8251 Prog Comm 1/ iUSART 795  MM5230N 204811 Read Only Memory 195
8253 Prog luterval Timer 14 95
8255 Prog Penpn 1/ PPy 995 RAM'S
8257 Prag DMA Contiol 1985 1101 256X1 Statie §149
8259 Prog Interrupl Control 1995 1103 1024X7 Dynamic 99
6800:5800 SUPPOAT DEVICES 21018101 256x4  State 35
MC6800 MPU $1495 2102 1024K1 Stanc 75
MCEB02CP  MPU with Clock 2ng Ram 2495 21102 10261 Stanc 95
MCBBIOAP!  128XB Stauc Ram 595 2011811 256x4  Staw 9%
MCES21 Penpn Inter Adapt (MC6820) 749 2112 2564 Stanc MOS 495
MCG828  Pronty Interrupt Controlier 1295 2114 1024X4 St 450ns 9
MCGB30L8  1024X8 Bt ROM [MCEBA0-8) 1195 2114l 1024xa  Stanc 45005 low Dower 1095
MC6850 Asynchronous Comm  Adapiter 795 21143 1024X4  Statc 300ns. 1095
MCEB5?  Synchronous Senal Data Adapt 995 201403 1024X4  Stanc 300ns low power 11 95
MC6860 0-600 bps Diginal MOGEM 1295 5101 25644 Stanie 795
MC6862 2400 bps Modutator 1495 52802107 4096) Oynamic 495
MCGBEOA  Quad 3-State Bus Trans (MGBT26) 225 7489 6Xé Stanc 175
—— MICROPROCESSOR CHIPS—MISCELUNEDUS —— 45200 e 2::} TSt A
Zaoien - geu S1995 Uepars  ax Dynamic 16 pin 495
ZBOA(T80-1) CPU 2485 T oo,
COP180Z  CPU 1995
2650 MPU 1585 IPPA:I‘(L“ - 16K Dynamic 16 pin 1495
8035 8 Bt MPU wicloch RAM. 10nes 1995 (WE1O
PB0ES Py 198 Ji;;}“ K Static 495
TMSS900JL  16-Bil MPU wiharaware, mulinly SIS 102400 Su 1495
& dice 4995
ETTREaTEns 17 16.384X1 "!st","‘ml?fﬁ 995
MM5001 Dual 25 Bit Dynamic 550 3
MMSO3H  Dual 50 Bit Dynam ol MMz e Gygenie ¥ {100
MM504H Dual 16 Bit Sianc 50
MMS08H  Dual 100 B Static 50 - PROM'S
MM5T0H  Dual 64 Bt Accumuato 50
: 17024 2048 FAMOS 595
MMEIIEHE D00 2lElDrame MSZ515 16K° EPROMIIntel 2716) 1995
250 1024 Dynamic 395 o7s “Requires singie - 5V power supply
2518 Hex 32 B Stat 485 pyeosn kg ERROM 8995
252 Dual 132 Bi Static 295 o B £PROM 1095
zsga 512 Static 8 ans 16K EPROM 2995
2525 02¢ Dynamic 295 ““Requires § vollages -5V, -5V 12V
2527 Dual 256 Bt Statc 295 00 048 AMOS 149
2528 Dual 250 S‘E‘é’ 00 o1 102e Tustate Bipoiar 349
2528 gl 240'6if St 290 6330176021 256 Qpen C Bioolar 295
25332 uuzaf 80 Bif Slat 295 gyspn 32X8 Open Cotlectar 395
23 10 S 2w mis w0% Bipor 1995
12 X8 Trstat g
TALS670 ix4 Regiter ile (TnState e B2 = s, pe
UART'S 74188 256 TIL Open Callector 395
AY-5-1013 30K BAUD 595 755287 1024 Static 295
N n
‘N g\{\\. The Sinclair PDM35,
. o
Apersonal digitel

_ multimeter foronly $59 %

Now everyane can affnrd to own a digial

PN

"

Tachnicol ppacification
DX Volta (4 ranger)

COMPUTER CASSETTES

- 6 EACH 15 MINUTE KIGH
QUALITY G-15 CASSETTES

» PLASTIC CASE INCLUDED
12 CASSETTE CAPACITY

« ADDITIONAL CASSETTES
AVAILABLE #(-15-82.50 ea

CAS-6
$14.95

(Case and 6 Cassettes)

= .'j 1[“ et

Range | m 101000\
AeLuta o readimg 1 0% - ] count
e 10 M1 ungun impedance
€ Yot 40 St

A e s reading 18
D Cument s angess
Range a2
Ao o veading
Nt M el

oun

m
AOIRA

unt

Y4

« Bright 357" ht. red display
» Sequential flashing color
» 12 or 24 hour operation

Padded

carrying case for only

(Retail value$73.85)

. m’ i sl o . o w e i le\ulln((l);’n(l“n
o v S S ke
XMAS SPECIAL Get your PDM 35 T A e
Sinclar A adapier (Baice. P

PLUS the 117 volt AC Adapter and

$64.50

Sockets. bundard mm ¢

Oppons A adapter o 1174
A oer De-luee padded

SUP 'R" MOD Il

UHF Channel 33 TV Interface Unit Kit
* Wide Band B/W or Color System
* »* Converts TV to Video Display tnr
home computers. CCTV camera,

2 Apple 11, works with Cromeco Daz-
- zler, S0L-20. IRS-80. Challenges,
etc
# MOD It 1s pretuned to Channe! 33
. {UHF)
I} * Inciudes coaxial cabie and antenna
transformer

MOD 1I $29.95 Kit

«» Extruded aluminum case (biack)

= 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”

$14.95

JE‘?30

B 6-Digit

Clock
Kit

« Bright 300 ht. common cathode display
« Uses MM5314 clock chip
« Switches for hours, minutes and hold functions

ana spare luse

I8 PRECISION

3‘/z -Digil Portable DMM

Protecie
= Batter, or Al operan
. iy
= Ovel 16
« 10 meg nput mpeny
. Aty voica
Ranges DC Voltage  O-:000V
4C valtage 0 1000V
Freq Respo 50 400 H,

OC AC Current 0-100mA
Res 3 i onm

Jl2e tdd
Model 2800  Accessories:
$99.95  AC Adapter BC-28  $9.00
£ with fest Rechargeable
‘eads Dperatig manua Batteries BP-26  20.00

Carrying Case LC-28 7.50

* 20 Het
o 6 LED
* Crystal

« Fully Aut

ACCESS

use power

use 110 v

CORTIMATR 14tCWn TS GORRORRTION

o Portanie — completely hghter adapter and exiecnal
self-containeg 7 2-10V power supply
. Slze 175 x738

563
Mobtlie Charger Ellminator

Charger/Eliminator

arr gl

100 MHz
8-Digit
00 MHz Range Counter
Display o Four power souces e
ontrolled tmetase bateres, 110 o 220 win
tomatie charger 12V with aulo

MAX-100 §134 g5

<

ORIES FOR MAX 100:
from car battery Madel 100 — CLA §3.95

Mode( 100 — CAI $9.95

» Hours easily viewabie to 20 feet

« Simulated wainut 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
$19.95

JE701
Jumbo
6-Digit
Clock

N

» Guaranteed frequency range of 100 Hz to 50 MHz

® Full § digit dispiay with antiglare
® Fully automatic-range. patarity, si

* Complete with mini antenna
® Lightweight — Only Boz

* Lead-zero blanking—Al{ zeros 1o the left of

and Mega Hertz decimal points automatically Iight up when the unit 15 turned on
 Built in input overvoltage protection
» Use 9V Battery or 110,220V power

@ S5 Mini-Max s Digit 50MHz Frequency Counter

window

lope, m?ge

the first nan-zerg digit are blanked. Kilo Hertz

Custom Cables & Jumpers

DB 25 Serles Cables

Part No. Cable Length Connectors  Price

DB25P-4-p 4 F 2-DP25P $15 95 ea
DB25P-4-S 4R 1-DP25P 1-255 516 95 ea
DB255-4-5 41t 2-DP258 $17 95 ea

Dip Jumpers

DJ14-1 11t 114 Pin S159ea
DJ16-1 14 1-16 Pin 179 ea
DJ24-1 11 1-24 Pin 279¢ea
0J14-1-14 11 2-14 Pin 279ea
DJ1B-1-16 1h 2-16 Pin 319ea
DJ24-1-16 i 2-24 Pin 495 ea

For Custom Cables & Jumpess. See JAMECO 1978 Catalog for Pricing

r. input level switching not required

»» CONNECTORS
p—_

25 Pin-D Subminiature

0B2SP(as pictured) PLUG §2.95
DB25S SOCKET 3.50
DB51226-1 Cabie Cover for DB25PorS 175

MINI-MAX  $89.95

Accessories For Mini-Max
Part No Description Price
MM-A4 Antenna $395
MM-C5 Carrying ca: 5.95
MM-IPC Input cable w:m clip ledds 395
MM-AC2 110V a 9.95
MM-AC3 220V adap(er 9.95

Kit

« Four 630" ht. and two .300” ht. common anode displays
« Uses MM5314 ciock chip

« Switches for hours, minutes and hold functions

« Hours easily viewable to 30 feet

« Simuiated 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

$5.00 Minimum Order —
California Residents — Add 6% Sales Tax

U.S. Funds Only

Spec Sheets — 25¢
1979 Catalog Available—Send 415 stamp

/\f’
B PHONE
WL ORDERS
919 o <5 OME

ELECTRONICS

s dreisian of JAMES F1LECTRONICS af Catfarmns

MAIL ORDER ELIECTRONICS — 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 moided plastic 13
x 4" base suits most appiication. IN STOCK $29. 95/each

(415) 592-8097

Hexadecimal
Unencoded
Keypad

19-key pad includes 1-10 keys

ABCDEF and 2 optional keys and a
shift key $10.95/each

DECEMBER 1978

CIRCLE NO. 29 ON FREE

INFORMATION CARD
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103

9V€d I8N SOINOH LDIATS



www.americanradiohistory.com

Radio Shack: No. 1 Parts 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 rzjects, 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

Hand-Held 6-Digit g
Frequency Counter g

Wire Wrapping Accessories

Type Cat. No. _ ONLY ® Counts from e m
301CN 276.017 ¢ 100 Hz to 45 MHz 9 9 n
324N 276-1711 1.49
338N 2761712 1,49 ® kHz and MHz § e
386CN 276-1731 99¢ Decimals
555CN 276-1723 79¢
-1728 1.39
gg‘égﬁ 33‘;1724 129 A high quality "pocket” counter with
567CN 276-1721 1.99 accuracy of 3ppm at 25°C or less than
;Eagn g;gag;n gg 30 Hz at 10 MHz! Overioad-protected i IC Socket Wrapping Tool. Strips and wraps 30- uauge
1 5 1-meg Input. Sensitivity, 30 mV up 10 30 wire. 276-1570
741H 276-010 49¢ 14-Pin Wire Wrapping Sockets, 276-1993 2/1.29
3900N 276-1713 99; MHz. Lead-zero blanking. Just 3x4to" 16-Pin Wire Wrapping Sockets, 2761994 2/1.39
t pping
3909N 276-1705 99¢ With mini-rod antenna, jeads, case, in- [ DIP Header. 16 pins. 276-1980 129
4558CN 276-038 79¢ structions. Requires 9V alkaline 50' Red 30-ga. Kynar* Wire. 278-501 1.99
75491 276-1701 99¢ battery. 22-351 e 99.95 50' White 38 ga. Kynar Wire. 278-502 1.99
75492 276-1702 99¢ 50’ 8lue 30-ga. Kynar Wire. 278-503 1.99
7805 276-1770 1.29
7812 276-1771 1.29
7815 2761772 129 NEw IC Breadboard Solar Cells

)|
s  Sockets Electricity o B
C 1 Ch from Light [
omputer Ip ' — —
4cm x 2cm 2% Dia. SENESEER W
Siicon Siicon . —
Cell Cell A
VJ Modular boards snap together and feature standard 0.3" center. Ac- = g
cepts 22 through 30-gauge solid hookup wire. —‘ —a

8-Bit Data Bus,
16-Bit Address Bus

8080A Microprocessor. 100% prime

CPU handles up to 65K bytes memOrg
12.95

276-2510.

5 connected tie points. 2Vex6” 276-17

5 connected tie points 2V%x35" 276-175

RAM Memory IC

Under 450 nS
A% Access Time
L L’

connections each. 2Vex17" 276-176

(& 550 connections in 2 bus strips of 40 tie pomts each with 47 rows of
.. 9.95

B 270 connections in 2 bus strips of 40 tie ponnts each with 23 rows of
5.95

€ Mini-Socket. 22 rows of 5 tie points each. plus 2 bus strlps with 10
.3.95 27 -120 Reg. 2

Highty efficient! Delivers up to
400 mA at 0.5V. Ideal for solar
power projects, battery charg-
ing and operating electronic
equipment.

276-121

Silicon type cell converts light
to eleclrical power. delivering
up to 100 mA at 0 5V. Use sev-
eral in series-parallel for

her volta e or current.
Sale 2.29

i

j 2

; Low-Cost Power Transformers

e Primaries Designed to Operate from 120VAC, 60 Hz
¢ Solder Lugs for Easy Wiring or PC Board Mounting

NEW 3-Amp 4PDT
Relay

2102 1K Slagc ReM 8Lowdpowei ver- With Clear
16- P sa
e A Uy AN Sy &ia.05 [ volts | Curent | Cat. No. | Each Volts | Current | Cat No. | Each gl tive
6.3 12A 273050 | 249 | [ 63cCT 3A 2731510 | 3.99 ver
TTL and 6.3 300 mA | 2731384 | 199 12.6 CT 3 2731511 | 4.69
g ;g ggg mﬁ g;g}ggg ;28 232 cT %A %;g"mz ggg Switch up to four different circuits!
m, - d 1 A -1513 J Contact: ted 3 amps at 125VAC.
CMOS Logic ICs 2 1.2 2731480 | 299 || 18cT " 2731514 | B8 || SovD il 150 ohms resistance. So-
12601 | 12a 273-1505 | 2.89 18 CT* 2A | 2731515 | 498 || ger terminals dust 1ex1Vex e’

Full-Spec Devices
Direct from
Motorola and
National Semiconductor

* Ideal for 5V (using CT) or 12V solid-state regulators

275-214

Radio Shack Reference Books

Type Cat. No ONLY Digital Integrated Circuits. Complete CMOS Integrated Circuits. Covers 74C
7400 276-1801 35¢ specs. AC test circuits, waveforms series, CD4000 with data specs.
7402 276-1811 39¢ 62-1370 . .3.95 62-1375 Reg. 3.95. Sale 2.29
BoomE o
7410 276-1807 39¢
7413 276-1815 79¢ Linear |nlegra(ed Clrcuns Covers Inlel“! 8080/8085 Programming Man-
7420 276-1809 3g9¢ op-amps. voltage regulators, more. ual. Uses Intel's assembly language.
7427 g;g:ggg :gg 62-1372 ... . ....395 62-1377 . F .3.95
e g Linear Appllcahons FulIy:ndexed and Intel Memor Desngn Handbook
7441 276-1804 99¢ y
7447 276-1805 99¢ cross-referenced. 62-1373 .95 Companion to Data Catalog below.
7448 276-1816 99¢ Linear Applications, Vol. 2. The latest 62-137 3.95
;:% g;g’_}ggg igz data sheets. applications. Intel Data Catalog 928 pages of com-
7474 276.1818 pre 62-1374 Reg. 2.95. Sale 1.95 plete specs on most Intel standard de-
7475 276-1806 7g¢ vices. 62-1379 . . ... ... 4.95
7476 276-1813 59¢
7485 276-1826 1.19 .
2 Paddle Lighted DPDT |  8-Rocker Epoxy-Glass
7492 276-1819 69¢ H .
Switches Pushbutton | DIP Switch Plug-In
74145 276-\858 Hg SWltCh PC
74150 276-1829 .
74154 276-1834 129 Ew Standard
74192 276-1831 119 -100x.300" Boards
74193 276-1820 1.19 ”Ew DIP
74194 276-1832 1.19 \
74196 276-1833 1.;9 ! \
4001 276-2401 49¢ ¥
4011 276-2411 ag¢ - Rated 6 Amps Push-on/push-off :
4013 276-2413 89¢ witch rated 4A f
at 125VAC SWlchmtatel { For 22-pin connectors. 4Y2x4".
7 E o
BOEER IR | veusiwrounonoono (SN Slous wdnton i
4027 276-2427 89¢ S g KEMERICIE 00 glowsredinon' |pesigned for easy change of | Standard. 276-155 ... ... 4.49
4049 276-2449 69¢ need to cut square opening, position. Mounts [preset iogic states in digital cir- |  Digital. 276-156 .. 4.49
4050 276-2450 69¢ SPST Black. 275-641 . ... 1.68 in %" hole. U.L. |cuits. Fits 16-pin IC socket or | Op-Amp. 276-157 4.49
4511 218,207 169 SPDT Red. 275-642 ... 1.89 listed. mounts on PC board 22-Pin Dual Connector.
4518 76243 : DPDT Black. 275-643 219 275-675 ....4.69 |275-1301 .. 199 276-1551

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Radio fhaek

Prices may vary at individual stores and dealers A DIVISION OF TANDY CORPORATION ¢ FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN NINE COUNTRIES
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POLY PAKS

S ———————————————————
DISCOUNT ALLEY

WE'RE PUTTING “GREENBACKS” IN YOUR POCKE T/

AAMAAAAAAAAAAAAAAAAA AR ‘tttttttttttttttttttttttthtttt*tt*htttttt*t:
! DIGITAL CAPACITANCE METER KIT X

3 1 AMP REGULATED g g gg 4
POWER SUPPLY KITS
Easy to assemble! Uues

LM340K positive voltage |
: regulators Reverse leads for a
4

® 5 Measure any capacitor value from 100 pF to 10,000 uF" Five ¥
Ranges! ranges: 0.1uF. 10uF, 100uF. 1000uF, 10,000uF. Also tasts ¥
J leakage! Directly reads al! types of capacitors at the touch of a
" - butten Easy to assemble! Complete kit, nothing else required. x

$69.95 win step-by-step inatructions. Size 6% x 2'4 x 54" deep. viny]

* digits! covered wooden cabinet. Wt. 2 tba

@ Four 57 digits) e R e N 2 I e kit $69.95
e You've seen it at twice the price! cat. No. 5239 Capacitance Meter Wired $95

L 8 2 2 3 3 4 8 3 32 T3 3 INE S

negative supply! Buy 2 for a

) Plus/minus supply! Complete  Cat. No. Volts
kit nothing elge to buy! (case D 3884 s

p ot included) With step by step O 3887 12

p Telrustions Wi 4 1be. Size 64 0 3858 15 & WA A AR A A o ok o A e A e o e Ak
p X4 x 27 O 3sse m ¢

AAAAAALALAL Ll
W

+«
*
+
ﬂ
AAAAAMAAAAAAAAAAAALALALL 2 oo ooo 06000000 H
AAAA/ WA/ VAAAAAY
- S XYY BARGAIN PRICED ONE-LINE SPECIALS ¢
L] v
3 AMP ol Y 10for 89 o @ T ULTRASONIC TRANSDUCER, 42kMHz, alarms, remote cont, (#8375 °
S - 0 5o 10 for 1.09 3 DYNAMIC MIKE, 500 ohm impedance, with stand. (+5330] °
« "“TEFLON E;l ot 10 for 129 1 LED RAY DIODES, emits coherent bearm, 5.0W, (x:u(.) o3 °
10 for 1. O 12vDC BLOCK RELAY, SA contacts, $PDT, 700 ohms {+ 4033 > '
¢ RECTIFIERS B 208 ot eale e D RED DISC SPECIAL, Erie. mostly marked, pop valuss (=  8341] MEMORIES! SUPPORT!
oQresby Cotie sty L 600 10 for 2.89 O LONG LEAD DISC CAPACITORS, pop vatues, 2 Order by Cat. No. 3489 and type
O TRANSISTOR ‘LYTICS D 8008 g7.98 O e28s
%eoovocsttanescescsses * Daoeos W12 Oiaasely
acitance. (¢ 3(221)- Y : a e212 3.50 0 1103 7
Controls up to 10 AMps, 1000 liks 78491-2, 50X+ good.(» 3360} O 8214 7.98 O MMszeo ”
MOTOR SPEED watts! Warke with m‘,’nmduc, $ 100X prime, long Issds.(~ 3389) : D s216 3.50 O MMs262 39
CONTROL tive type motors and hoeendes. 3 8ga, 2 cond, with plug, 5 #t.(+ 3843) .. 08224 350 O MMS280" 398
SBASIC'™* cent lighta Varies from 55 1 O HARDWARE SURPRISE! screws. nuts. weshers, snd mor S D228 ggs 0 MK4200P-11 395 @
KIT 95% W 10 oz. Cat. No. 8327 a zgry::::::s:l!?'onllr‘ s oo Ces a8 O MK 395 @
*Basic kits include ali » RF, 0281 9.98 Q MK4aiss 1995 ®
electeonts el "o P @@ D RCAPLUGS & JACKS, for o : S Ceas3 19 D 17024 495 o
board. case. line oorg. O SUIDE SWITCHES, pop typ: b D 8288  1q.30 D MM5202 295 o
transformer, or ‘batters Easy ts O 8 VOLT BATTERY SNAPS, fite atd types.{r o o 08287 jaes a 2708 1098 o
breadboard, with meteetions O 1N4148 SWITCHING DIODES, Hks 1N914, 100X H M
O UTILITY AC OUTLET, rect mounting. (= 3582) ---
O L AMP CIRCUIT BREAKERS. glsss, tharmal. (v 3908}
D CAPACIYOR SPECIAL, dlecs, mylar, iytice, mora (v 2738} -
4 O VOLTAGE REGULATORS, hobby LM320, 340, T0.3 (v . 3330).
1N4000 EPOXY RECTIFIERS O PANEL SWITCHES, slides, rotaries, mod, etc (» “f
O RESISTOR SPECIAL, % to 1W, carbon, metal Cat. No. Contacts Sal
SR 0y e sty es) O HALF WATTERS, resistors, carbon, met . * A 125VAC contacts VN GoniRcts fale
O 2378 1N4002 100 10for .59 O NATIONAL IC BONANZ ROMS (~ 3 or better! . O 5088 SPDT"  9pc "
0 2379 IN4003 200 10for . Order by \TORS, 5 to 24V, T ® | T Usa 0 4037 OPDY  1.29
O 2380 IN4OOA 400 10for . Cat N d values, voltage, p 2 Q 8422 DPOT" 1.4
O 2381 1N4OOS 600 10for 1. ot e qiaie el ‘1';7.(;. T makers! 0 8434  3pOT
obby, un i -3, 0tc. [# T 1,98
D 2382 1N4008 800 10for 1.49 O QUARTER WATTER: tors, metal film, marked (¥ 4 Oisos?, $PD)
O PLASTIC TRANSISTORS, untested, T0-92 [« 2604) - ...+ center off
- I e O PREFORMED RESISTORS, %, %, {W, marked -
or cooling. fushing, heating PRECISION RESISTORS, 4
BLOCK “& °"d ventillating! Quiet & Sp.»m.yu. hiny finish, . L] 0000000000000 000000008
FANS | g\ dependable. Lightweight, flame T VOLUME CONTROLS, sudle. Iin i " "
retardant. 3 blades or better O CLOCK CHIPS, Nationsl, hobby sted, els
$9.95 (s0rry. no choosing). Removed O MMS262 2K RAMS, hobby. unt R
. 1 from new equipment. Ship wt O PUSH SWITCHES, - pst, slarms (4 5289) -
: 1% lbs. Cat. No. 92CU3108 ERIES 80% ysesb S$284 . Type Each O NESS8N 99
® Famous USA Makers! ® 4-11/16" sq. 1%" deep. naltive, 500 ohms 1.5 Volts (+ 3178 2 O LM300N 49 O NEBSSY -29
$. polystyrene, molded, pop valu - X O LM300H 49 | O NESSSM 29
14, 18 pin, solder tall. (« 1 O LM3o1V 28 O NESSIN 1,99
) B O PC TRIM POTENTIOMETERS, thumbwh. k i O LM301H 25 | O nEsesn s
30 WATT Kasy to G“l - assembles 1n O SUDE VOLUME CONTROLS, dus $7) - O M307V 25 O NEB6SH 79 =
STEREO 10 s orin, o) watt T CRYSTALS, may includs 50) - . 0 tm3osv 29 | ONESSTY 120 o
Hybrid Amplifier Modules with O TERMINALS STR u ° O LM308H .89 | D LM703H -39 |
AMPLIFIER hea: ""“u";{)"d“go Power out O NE-2NEON LAMPS, il 100% g . " O LM309K 99 | Oim7oan s =
KIT put 2 x ’}‘5 ik S, ‘; Ch‘g",: o O SHIELDED CABLE, 1 cond, mikes, phonos, [+  3577)- -40 . O M3V 29 O LM709H 19 4
$24.95 i 183 i ftonhion2a:00 % O SOUND TRIGGER, sound triggers scr w/amp (¢ 3628)- O LM320T-6v .9 | O LM710M 29 M
O S?’“’ CELSrLiony ‘;’5}‘ ”‘ﬂ;‘ c’ d O VEEDER ROOT COUNTER, 000-999, resettable, panel mt. (v so81) D LM322N .79 O LM711N 39
® Use with any ize: B4 x 2-3/4" Wt 1 ot. O DUAL GATE MOSFLY, sim. to 38200, 38187, for RF & Mixer (= 8101)° O LM322H .59 D LM723N 49 N
preamp! No- ““Made For Fisher O LCD THERMAL INDICATORS, 88-108°F, 7x flexible {« 5198} O LM324N .89 O Lm733N -59
D JOYSYICK, four 100K pots, [+ 3808A) ' - O LM339N ‘oe | O LM74Y "
m D EECO THUMBWHEEL SWITCH, BCD, 0.7 (+2870A) O LM34OK-8Y ‘g9 | O LM741M ae @
O PLESSEY TV SIDEBAND FILTER, for chen. 3 or 4 (s  3978) - O LM340K-8V ‘99 | O LM747H 3
\] , ‘ O 9V NI-CAD CHARGER PAK, pt 128ma, 128 VAC prl (4098} O LM340K-12V  ‘gg | D LM1304N 9 @
' \14 - O DATA ENTRY PUSH. o O UMK 15V ‘39 | O LMi31oW e o
By 18) ® D LM340K-18Y ‘9o | O MC1312N 249 ®
8 O MINI DIP ICs, lineer. ® (O LM340K-24V g O LM1414V 4w o
O LM380 AUDIO IC's, 2 w. 284) e O LM340T-8V 99 D Lmi4sav 29 o
s O LINEARS, OP AMPS, untested 50X+ yleld, amps-dips-minidips ( e O LM3OT-6V g9 | O LM1soON .
e O LED WATCH GUTS, men’s, how good7 We don't know [+ $287)- ® DUIM30T.12v ‘oo | O LM3028h °
TYPE O SLIDE SWITCHES, 3 i 00 O LM390ON .
U SN7400 42 | O sN7492 .39 00 99 | O Lw3sooN b4
G SNY401 12 | O SN7493 43 o 3 (|0 Lmasoey o
O SN7402 .14 O SN7494 15 || ® O cALCULATOR KEvBoARDS, ont, Torked values, asstd (s 260 2,00 .99 .
O $N7403 42 O SN7498 39 and up. (= 371 o e O LM3soN 79 0 73481
SNT7404 14 O SN7496 12 for windows, 2.3/4” x 3" (» 1. e O LM3TIN 1,49 D 75483 .
o s [Molswrss 12 CALCULATOR SWITCHES, SPST-N.0., saat'd, %" sq. (# 1.00 o] Eloasss: 550 | O73ees .
O sN7408 12 | O sw7s100 78 || @ O ITT 6 DIGIT COUNTER, 110VAC. with mounting flange (s 1.98 o M3soN ap | O 73492 .
0 $N7406 20 | O SNT4107 125 || @O 2N2389 TRANSISTORS, NPN switch, llke 2N2222. (5 1,00 o] Glucssn 14 | D 78484 .
0O SN7409 ACTOR T DiO, rect t 00 : O PA263 .
0O SN7410 12 O SN74109 29 (1] L] O NES32N .28 0 DMsss4 °
O SNT411 .19 O SN74113 49 ® O NES4OH 2.50
O $N7413 49 D SN74114 25 r R ® O NEsssY . Order by Type No.
O SN7416 28 O SN74121 20 b 3 E 4 35" led d P &4 Case code: T=TO-220 Power Tub. P4
O SN7420 12 O SN74123 39 88y to read 35 1gits, Q°  V-Mini & 0.3 1
D SN7421 25 [ SN74132 85 b dependable MOS/LSI circuitry. D o ini dip: K=TO-3: H=TO-
D $N7423 12 O SN74140 TR FREQUENCY Quartz crystal controlled for 4 Yo eooe0o000eesestoesss
O SN7426 12 | O SN74148 so ([ high accuracy! Displays internal ~ §
0 SN7430 14 | O snra1s: ss il & COUNTER $77 frequency standard at the touch DIP T
O SN7437 12 O SN74153 58 Q o!‘ n: grm:n. Bbi“"km' polwer uugi» ‘: O 3868 >
SN7438 14 O SN74158 49 ® More features for the money! piy! Flip-top black viny cover .
g SN7440 42 | g :N‘l‘lgﬁ ) :’ ¢ Easy to assemble and cailibrate! \ wooden cabinet for easy access. :: SWITCHES o ::;: 3 -9
O SN7443 49 | O SN74187 1 € SPECIFICATIONS TACCURACY: 1 PPM @ 4 MH: 4 O 2877 7 1.7
B : 9 -
0 SN1443 13 | O Suraise 4 || 3 SRECIFICS YL MHz, 50 mV to 50 MHz. LEAD ZERO BLANKING 4 Orderby 03164 n Lo
O SN7444 l: O SNT4181 .49 S FREQ. RANGE: 10Mz to SOMHy, SIZE: 8% x 2% x 84" deep. WT: 2 Ibs. b S 7~ Cat.No, 0O 3672 10 250
O SN7448 8! O SN74183 -89 4 optional f POWER REQUIREMENTS: 110VAC, 60 Hz, b
P SNTaeT o5 | 1B [sw7s16s bl | I § Bticnal orescaler to 500 MHz. 4
O SN7450 12 O SN74168 ‘89 || € RESOLUTION: 1 Hz @ 1 sec, 10 Kx @ 10 sec. Cat. No. 4049 COUNTER KIT. . . $77 :
O SN7451 12 O SN74166 ” Q GATE TIMES: 1 and 0.1 sec. No. 4050 COUNTER WIRED & CALIBRATED. 9
N74173 & INTERNAL FREQUENCY STANDARD: 5.24288 MHz  Cat. Mo, 8439 COUNTER WITH PRESC $ 2Send for new FREE
D sN7453 12 | O »”» 4 _ N 4
BN 19 | O sN7417a 79 || QINPUT IMPEDANCE: 1 megohm win <
a swress 12 | O SN74178 8 AAAAAAAAAAAAAAAAAAAAAY 20 page catalog
D SN7480 19 o l::’l:l;; .89
O sn7464 i | g e 1.49 including the best bargains'on:
1 SN74180 s Cat. No. Output V. Amps Sais eech '
Dleniass 12 | D sureies 20 TRANSFORMER SALE! 55" o A Open frame 2.4 © SEMICONDUCTORS * Solar Ene
D SN7472 12 | D sN74190 I8 ® 11OVAC Primaries D 3399 63 500mA  Metal Encased $1.98 P
D SN7473 29 | D SW74se1 99 — 03323 24VCT  300mA  Openframe $1.95 © Plus more-n-moral
D SN7474 29 D SN74182 .69 y O 5407 14VCT 1A Open frame $3.95 nd test equipment] e |c’
D SN7478 39 | D sN74193 e f 05395  34VCT 34 Open frame $6.88 peakers| o LED'S
O sN7476 35 | O SN74194 R L D 3412 12V 300mA  Open frame, PC $1.49 SEND FOR YOURS NOW/|
D SN7480 12 O SN74195 19 L
D SN7482 12 D SNT4197 K23 b
D SN7483 59 D SN74189 79 ............... om ...
D SN7485 69 | O SN74200 1.99 . Easy 10 build a compl io
O SN7486 28 | D SN74251 59 Urenar | o SANYOQ  ampiter for hi-fi, tape, AM,
D sn7488 79 O SN74284 2.49 28 AWG . AUDIO FM, PA. and more' Reaponse @
D sn7409 1.28 Q ::;:;:: 2.95 Order by Cat. . 20-20,000 Hz.]less than 5% dis- @
D SN7480 .39 o] .99 N o tortion at full power Effic.ent ¢
D sN7491 18 He. 3939 ana {AMPLIFIER heal radiating contruction @
conductors, MODULES Output 8 ohms. Size 3'4 x 2 x %4
FREQUENCY COUN - thick approx. Wt. 8 oz With Ter,
FU\QLI,ZVE BRIDGE RECTIFIERS Fits ingige o4y Fre :‘ER PRESCALER K1t ‘nstructions. m {gdd Plostage Rated: Ne: 3¢
v zame SAMP  roaMp  zsamp [ Counter Caping, pauency o with o) Watts-RMS 5, Ret 17} 245.3828
(£1348) (-2486)  (s2447) (~zz73’) f.‘f,},DC' 100mA. With instrue. requency eeum:.... 2 MI;”;'": 16-18 De] Carmine St
a .89 .88 1.29 1.8 - X e ot.
o e 178 f ot Mo, 5213 prescaren 4o 12495 A UM ORODER: gg Wakefield, Ma
d200 .79 1.28 ® 228 § 82408 4 <k ORDER
0400 .89 1.50 1.99 249 J Cat. No. 5224 PRESCALER  ® Extends rq ' i
D600 .89 1.78 2.2% 378 § WIRED 534 95 to 300 M UC- c*t%lox nump,, type
0800 119 198 2.80 450 Hal TIO 77 okme of the magesing you "
Order by Catalog Numbsr and voitage. NS:  ordering trom nd the month
COPYRIGHT 1978 - POLY PAKS*, INC.
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .20 ww .35 gmgsg; ’;‘;’; (2N2222 Plastic .10) -12
1N4005 600v 1A .08 14-pin  pcb .20 ww 40 . o
1N4007  1000v 1A .15 Topn  beb 20 ww 40 | N300 TNT (e Dnmaed 10
1N4148 75v 10mA .05 18-pin pcb .25 ww .75 2N3054 NPN .35
1N4733 5.1v 1 W Zener .25 22-pin  pcb .35 ww .95 %_2’3?2555 ’;‘:’;‘ 105A|, 60v 3(5’
1N753A 6.2v 500 mW Zener .25 24-pin  pcb .35 ww .95 arlington ‘
1N758A 10v " 25 28pin  pcb 45 ww  1.25 D Sreen, R, e Yogh oorvanods 195
1N759A 12v ” 25 40-pin pcb 50 ww 1.25 MAN72 o 7 seg com-anode :ged) ) 1%2
r” . MAN361 7 seqg com-anode (Orange 5
mggﬁa :3:’, . gg Molex pins .01  To-3 Sockets .25 M ANSIA. 7 se comanode (Yeliow) 1.25
25 Amp Bridge  200-prv 1.95
C MOS - T TL -
4000 15 7400 10 7473 .25 74176 85 74H72 .35 745133 .40
4001 .15 7401 15 7474 .30 74180 .65 74H101 .75 745140 55
4002 .20 7402 .15 7475 .35 74181 2.25 74H103 .55 745151 .30
4004 3.95 7403 15 7476 .40 74182 .75 74H106 .95 745153 .35
4006 .95 7404 10 7480 .55 74190 1.25 745157 .75
4007 .20 7405 .25 7481 .75 74191 .95 74L00 25 745158 .30
4008 75 7406 .25 7483 .75 74192 .75 74102 20 745194 1.05
4009 .35 7407 55 7485 .65 74193 .85 74L03 25 745257 (8123) 1.05
4010 .35 7408 15 7486 .25 74194 .95 74L04 .30
4011 .20 7409 .15 7489 1.05 74195 95 74L10 .20 74L.S00 .20
4012 .20 7410 15 7490 .45 74196 .95 74L20 .35 74LS01 .20
4013 .40 7411 .25 7491 .70 74197 .95 74L30 45 74LS02 .20
4014 .75 7412 .25 7492 .45 74198 1.45 74147 1.95 741504 .20
4015 .75 7413 .25 7493 .35 74221 1.00 74151 45 741LS05 .25
4016 .35 7414 .75 7494 .75 74367 .75 74L55 65 74LS08 .25
4017 .75 7416 .25 7495 .60 74172 .45 74LS09 .25
4018 .75 7417 .40 7496 .80 75108A .35 74L73 40 74LS510 .25
4019 .35 7420 156 74100 1.15 75491 .60 74174 45 741511 25
4020 .85 7426 25 74107 .25 75492 .60 74L75 .bb 741L.S20 .20
4021 .75 7427 25 74121 .35 74193 .bb 74LS21 .25
4022 75 7430 15 74122 .55 741123 .85 741522 .25
4023 .20 7432 .20 74123 .35 74H00 15 741532 .25
4024 .75 7437 .20 74125 .45 74H01 .20 74500 .35 74LS37 .25
4025 .20 7438 .20 74126 .35 74HO04 .20 74502 .35 741538 .35
4026 1.95 7440 .20 74132 75 74H05 .20 74S03 25 74LS40 .30
4027 .35 7441 1.15 74141 .90 74H08 .35 74504 25 741542 .65
4028 .75 7442 .45 74150 .85 74H10 .35 74505 .35 74L551 .35
4030 .35 7443 .45 74151 .65 74H11 .25 74S08 .35 74LS74 .35
4033 1.50 7444 .45 74153 .75 74H15 .45 74510 .35 74L.586 .35
4034 2.45 7445 .65 74154 .95 74H20 .25 74511 .35 741590 .55
4035 .75 7446 .70 74156 .70 74H21 25 74S20 25 74L593 55
4040 .75 7447 .70 74157 .65 74H22 40 74540 .20 7415107 40
4041 .69 7448 .50 74161 .55 74H30 .20 74S50 .20 7415123 1.00
4042 .65 7450 .25 74163 .85 74H40 .25 74S51 .25 7415151 .75
4043 .50 7451 25 74164 .60 74H50 25 74S64 15 74L5153 .75
4044 .65 7453 .20 74165 1.10 74H51 25 74574 .35 7415157 75
4046 1.25 7454 25 74166 1.25 74H52 .15 745112 .60 74L.5164 1.00
4049 .45 7460 .40 74175 .80 74H53J 25 745114 .65 7415193 .95
4050 45 7470 .45 74H55 .20 7415367 .75
4066 .bb 7472 40 7415368 .65
4069/74 C04 .25
4071 .25 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .30 8038 3.95 LM320T5 1.65 LM340K15 1.25 LM723 .40
4082 .30 LM201 75 LM320T12 1.65 LM340K18 1.25 LM725N 2.50
MC 14409 14.50 LM301 .45 LM320T15 1.65 LM340K24 1.25 LM739 1.50
MC 14419 4.85 LM308 (mini) 95 LM324N 1.25 78L05 .75 LM741(8-14).25
4511 .95 LM309H .65 LM339 .75 78L12 .75 LM747 1.10
74C151 1.90 LM309K (340K-5185 7805 (34075) .95 78L15 .75 LM1307 1.25
LM310 .85 LM340T12 95 78M05 .75 LM1458 .65
9000 SERIES LM311D mini) .75 LM340T15 .95 LM373 2.95 LM3900 .50
9301 .85 95HO3 1.10 LM318 (miny  1.75 LM340T18 .95 LM380 (s-14 Pin) .95 LM75451 .65
9309 35 9601 20 LM320K 5(/905)1.65 LM340T24 .95 LM709 (8,14 PiN).25 NES555 .35
0322 65 9602 .45 LM320K12  1.65 LM340K12  1.25 LM711 45 NESS6 .85
MICRO'S, RAMS, CPU'S, NESES 5%
INTEGRATED CIRCUITS UNLIMITED | Aes '
745188 3.00 8214 8.95 CIRCLE NO 25 ON FREE INFORMATION CARD
1702A 4.50 8224 3.25
MM5314  3.00 8228  6.00 7889 Clairemont Mesa Boulevard, San Diego, California 92111 ST
MM5316 3.50 82561 8.50 . ;
i e e e (7?4) 278 439.4 (Calif. Res.) N DISCOUNTS
2102L-1 175 | 8T13 150 All orders shipped prepaid No minimum Total Order  Deduct
2114 9.50 | 8723 1.50 Open accounts invited COD orders accepted $36 - $99 10%
TR16028 3.95 8724 2.00
TMS 4044- 9.95 8797 1.00 Discounts available at OEM Quantities  California Residents add 6% Sales Tax $100 - $300 15%
21078-4 4.85 All IC’s Prime/Guaranteed. All orders shipped same day received. $301-$1000  20%
gg?g ggg %Zs((]]SPlo ggg 24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / MasterCharge
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DIGI-KEY TOLL (W=
Quality Electronic Componenis FREE 218-681-6674 m

1.C.'S o RESISTORS o TRANSISTORS o CAPACITORS o DIODES o 1.C. SOCKETS & PINS o SWITCHES R
CLOCK MODULES ¢ OPTOELECTRONICS « BREADBOADING & TESTING DEVICES o DRAFTING SUPPLIES ™
DATA BOOKS o HEAY SINKS ¢ WIRE o TOOLS ... AND MORE... WRITE FOR FREE CATALOG........

7\ ”x@[ RCUITS ] — — — - ADAM OSBORNE MICROPROCESSOR 80013

75452 | e
77: P =i & * Trouble-free Module! * A% MA1003 ctock MODULL BY KATIONAL SEMICONDUCIOR .,\ i =
1 & LR | ; a0 %
] n ® 270° Swivel Mount! gned 10 replace those troublesome o 550 eh0GR s 108 100 D05 -
2 t 0 ganst automotive voltc tronsien 'd reversals with ] tow o oo o
2 & <)\¢ Q ¢ Inloid Walnut Chrome * eeping mansaied 10 9 VDC Aviomot Jrseloy brightness coms Erliyrn ua&n"“.u -
2| # - r e disploy with the g e brightness 1 ? £
BB # Trim Bezel! or heod lights and foflows the dash lamp dim o AN P
» s stal ime bose agsures a t " d BOOKS
2 a * Ideal for Car, Van ¥ Der doy over the range of 35 € 1oese o0 9% T AT *R
0 it i " or Boat! . ,::,,‘,""("" INLAID wnuudv & CHROME "m lll!l Desnunpd]l' .u';uuu- 77 ioit e mwxlm
nclasure It
2 1 % o‘x ® 3-5/87x2:3/16" Tall x o esses disclc simwmipy oimg o iRt e bl 5.
2l @ 4 2-1/8" Deep! o s o (S -
| o o : ep: <4 NON- GLARE BLACK ENCLOSURE mvn A 270° swivet B x K
Y * .2l | Part No. 5001K ¢ Quick ond Eosy To Install! fodelot 483 S P dpstoned((Fyima i ngion (ueT(al¥eoins 75 Wdnos WAl s H
. X H b b n -
bel 0 1% se back bos ¥ oose 1o f vount the bezel The BOOK
09, 1% b en be. ) n be flush mounte:
3 ] 'g > 16 thick and in addiion is designed 10 1ii brtween the ribe of most e
33y, 1 e s
2 18 ] * 3 PUSH BUTTON SWITCHES + b and simple h =y an ey
&7 18 1% disploy vation with the ignin 0 it 5115 AN AP 0F AVERTHES & CONVIRTHOS 5
A e 1 i3 o i o B CAEURINRE, RS
] 1 % tely of y M
E1E .
= 16 |z %0 * A SET OF EASY TO FOLLOW INSTRUCTIONS e - e on ]
4 e LM 270 Aoun we N0
B 138 [imazen 270 w0 *
sl 1 |imam 27 MA1003 Clock Module and Switches anly 15.95 04!
30 % [ Maaors 128 401 Bezel and Enclosure onl .9 5 ot -
“
ia ] 001K Digi.Cl 3 e
“ x 01K Digi-Clock Kit des MA d A 21.90 . »
8 i o
i iE LLECTROLITIC CAPACITORS ‘ ek
] <5
¢ i g B CLOCK MODULE . i R,
i Iy w0 " o .
% » o o
& o
i 3 i L .. R
X 98 E Digits ki N o ;
5 b MA010 cu o o, ¥ ot o
5 60 » 20838 NB.
u « H e
n 1 " 17w
x :‘ “ ~ i
g § R
0 M [ ]
i ;n’g T " 13 L1 wncouTIN & oo 3 o )
f 73133318 " Peocan v WK OWUTIES it
X 1% e 1 " iy e Tioew 19
Al 1% 84 " CHOCOMUTI® WNTFRS A0 340 - .
@ 1% M 0 o 2
7 A3 o M COMPOUTS | M ANOBOOR hon wo
a o " wm.-.g;..m Tt £
-
2 bs " ~ ooy
% 1% » #
1 o oS Ma1010A b s A P i i o Y
W " 3 L 2 P Ma10108 58T tasi m Tromntorme € berrcran . K 24 -
Mlox " 9 % 00 W o
1% 1 wp 2 18 i 1 4 JM81010¢ 80 110 74 s et Mot =3
Vo4 15 % N 2 2 4 2101 6¢ §07 o oot 1 Sarrche Mo devp
‘lllg P %0 7% ? oo M e
i Foa] BT E DIGITA mand
041 79 FI 5 4 -
106 240 4 3
“0a7 bAl 392 59 58 -} i{ 544 80
] 750 : » >
w7 % Boim un o 1227} roR MA1002 AND MA10 ;! v o
T i s a3 CLOCK MODULES  — et . Siaou et woans im0 [
19%0] 449 2 % T ) 0 wChOCOMOUTiE
135 0% A b | w 3% ) 5 ol
170 0% 126 “ (Y] » >
1oles  12e o o 1110w - =
Taoaess v 8 32 2e8 e b 0w ¢
;; ‘!g g '] ;3 .‘ o ': L4
7 3 u 7 Ame ity 01 om0 Conmnghs s aron " . Ao o
;; .1] ig ;} \: 95 P;l‘ e e N Ml :c Gintaa, \AJAV)'MYNFI\‘“ w“ ™0 ot Ty T R
a i 3 $4  Rircn G kST e Ly -
7 A ° (i %G it pak »
% 3 ° 108 .
] .
200 123 0 23v b4 PATENTIO (HROMATATIR SCREEN, DR CAST METAL 1AW 8 . o 200 174
] i I B ] 0 PAMELS UP 1O 316" Tk, wo bxposto 00T Southan suocauwwios 1530 T ) Sl
7,: 4 l.” : 2700 87 5% HARDWARI SCRATCN RISISTANT AND EASKY CLEAMED. 2 wint: wOrpoo wn w w o 2 m
280 4 8 88 ELIMINATES GLARE 3 g L]
b 5 [} f e
[ ’53 i¥:1 Kclagd 85 MOUNTING 4DAPTIRS AVARABLE T0 SIMPLEY MOUNTONG  [licor i ur - o LAl Sascaoy =
i ‘ t AND ASSURE PERFECT 41IGHMENT o = " TR0 CUAS SDOTHLFIONE { E A8 e Eake
d . 00 BLZEL WITH BED SN TER an 5 e i
i b £ 479 MOUNTING ADAPTER FOR MAICOT § MAIOD? 9 <Vt > LS AASA A 4n0 =i Aty IR
o7 11 MOUNTING ADAPTER FOR MAIOIG ry CYCE Y :m» o*1aat08 numun&- 09N0 3w
87| -
B DIGIKEY MEANS QUALITY PRODUCTS ~ o m.-m- mlwuwmvm. -
74 TOLL FREE WATS * VOLUME DISCOUNTS *. = jcasiow R R Ao e [
u * PREPAID SHIPPING AND INSURANCE- * | oo v n 1 o oo d
ud ~ aa 2801, s
7 g w110 o
s remcms im0 o o o [
7 EW! s - o -
; - :
. - o
™ osrecy 1) MICR AT A MICROPRICE! . S s ,9
T [FEATURES | oueon s oree
Yock aae i + Asermbled and Teated, yot mnly $1 5 95 o e ) 1o Ly
i e £ = Standard 157 hy 6.5 card with 17 pin rdce it 061 0 . R e By iy
¢ pattern % o e
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COMPUTER INTERFACES & PERIPHERALS

For free catalog including parts lists and schematics, send a self-addressed stamped envelope.

APPLE Il SERIAL 1/0
INTERFACE * e

Part no. 2

Baud rate is continuously adjustable
from 0 to 30,000 e Plugs into any periph-
eral connector ® Low current drain. RS-
232 input and output ® On board switch
selectable 5 to 8 data bits, 1 or 2 stop
bits, and parity or no parity either odd or iv B
even e Jumper selectable address e i %
SOFTWARE e Input and Output routine "
from monitor or BASIC to teletype or other serial printer.
e Program for using an Appie |l 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 *

Part no. 109

e Type 103 e Full or half
duplex ® Works up to 300
baud e 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 e Uses XR FSK
demodulator ® Requires +5 volts e Board $7.60;
with parts $27.50

TV. TYPEWRITER

Part no. 108

* Stand alone TVT
e 32 char/line, 16
lines, modifications
for 64 char/line in-
cluded e Parallel
ASCII (TTL) input e
Video output e 1K
on board memory e
Qutput for compu-
ter controlled cur-
ser e Auto scroll e
Non-destructive curser ® Curser inputs: up. down, left,
right, home, EOL, EOS e Scroll up, down e Requires +5
volts at 1.5 amps, and -12 volts at 30 mA e Al 7400, TTL
chips ® Char. gen. 2513  Upper case only @ Board only
$39.00; with parts $145 00

8K STATIC _
RAM o

Part no. 300
e 8K Altair bus memory e
Uses 2102 Static memory chips ® Mem-

ory protect ® Gold contacts e Wait states @ On
board regulator ® S-100 bus compatible e Vector
input option e TRI state buffered ® Board only
$27.50; with parts $160.00

DC POWER SUPPLY *

Part no. 6085

e Board supplies aregulated +5 volts
at 3 amps., +12, -12, and -5 volts at
1 amp. ® Power required is 8 volts AC
at3 amps, and 24 volts ACC.T. at15
amps. ® Board only $1250; with
parts excluding transformers $42.50

TIDMA *

Part no. 112

e 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 outputsto a
digital recorder at any baud rate. ® 5-100 bus com-
patible ® Board only $35.00: with parts $110.00

RF MODULATOR *

Part no. 107

e 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 e Board $7.60; with parts $13.50

TAPE INTERFACE *

Part no. 111

® Play and record Kansas
City Standard tapes e
Converts a low cost tape
recorder to a digital re-
corder e Works up to 1200
baud e Digital in and out
are TTL-serial ® Output of
board connects to mic. in
of recorder e Earphone of J
recorder connects to input on board @ No coils ®
Requires +5 volts, low power drain ® Board $7.60;
with parts $27.50

ELECTRONIC SYSTEMS

To Order:
-]

Mention part number and description. For parts
Master Charge, BankAmericard, or VISA numbe
for tax. Outside USA add 10% for air mail postage, no C.0.D.'s. Checks an

UART & BAUD RATE
GENERATOR*

Part no. 101

e Converts serial to parallel
and parallel to serial @ Low
cost on board baud rate
generator ® Baudrates 110,
150, 300, 600. 1200, and
2400 e Low power drain +5
volts and -12 volts required
o TTL compatible e All characters contain a start bit, 5 to
8 data bits, 1 or 2 stop bits. and either odd or even parity.
s All connectlions go to a 44 pin gold plated edge connec-
tor ® Board only $12.00; with parts $35 00 with connector
add $3.00

wwWw americanradiohistorv com

RS 232/TTY *
INTERFACE

Part no. 600

e Converts RS-232 to 20mA
current loop. and 20mA current
loop to RS-232 e Two separate
circuits ® Requires +12 and -12
volts @ Board only $4.50, with
parts $7.00

kits add "A" to part number In USA. shipping paid for orders accompanied by check, money order, or
r, expiration date and signature Shipping charges added to C.0.D orders California residents add 6 5%
d money orders must be payable in US doilars. Parts kits include sockets forall
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
tirst class mail Prices are in US dollars. No open accounts To eliminate tariff in Canada boxes are marked “Computer Parts Dealer inquiries invited.
24 Hour Order Line: (408) 226-4064

RS 232/TTL*
INTERFACE =

Part no. 232 e
e Converts TTL to RS-232, . m
and converts RS-232 to

TTL  Two separate circuits = ** 4

® Requires -12 and +12 volts

e All connections go to a 10 pin gold plated edge
connector ® Board only $4.50; with parts $7.00
with connector add $2.00

Dept. PE, PO.Box 21638, San Jose, CA. USA 95151

% Circuits designed by John Bell
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P.0. Box 4430C Santa Clara, CA 95054

Same day shipment. First line
parts only. Factory tested.
Guaranteed money back. Qual-
ity IC's and other components
at factory prices.

INTEGRATEO CIRCUITS

2322 Walsh Ave.

ELECTRONICS

CLOCK MODULES Complste alarm clacks
ready to hook up wilh transformer and
switehes Very compact with 50" and

TAOOTTL LM3407-18 110 CD4511 9« 290 84" digtts
7400N 17 LM340T-2¢ 110 CD4515 2.5 8214 8 MAT002A, C or E .50 8.95
7402N 17 LM343H 450 04516 1.1 8216 280 102P) Transtormer 2.25
T404N 19 LM3 11 CD4518 1.02 8224 2 MAIDI0A, Cor E 84" 11.95
T409N 23 LM377 4,5 CD4520 1.0, 8228 535 102P2 Transtormer 2.26
74108 17 LM379 500 CD4527 51 8251 8 Speclal transiormer and six
74148 63 LM38ON 100  CD4528 79 8253 10 switches whan purchased
7420N 17 LM38! 160 CD4553 575  B255 825 madule 2.95
T422N 1 LM382 1.6/ £04566 2.2 8257 19.50 A1003 duie .3 B
o MR R B B BE MRAVRN e
4. 11 1
7445N LM723H/N (040192 3.0 COP1£02D 2500 Y
447N (M733N 57 74000 28 Copiest 1295 "fg':;‘i;‘; i per type 012
448N LM741CH 35 74C04 33 B2 S 25pertype 025 350 piece pack
7450N LM741N 25 74C1D 28 6850 1295 100pertype 015 5 per type § 75
T4T4N LM747HN 6 4014 2.1 6502 12
TS LT d T 2 : :ﬁ?‘;‘s%? keyboard ki $62.50
Tiaon e % Tich & Sodn T ou potlg Ul a0 2%
T4a0N & s ja e R e e e Eotonure g
4 4 1
74338 43 LMI1310 275 7400 11 W18 2 3B e
74350 LM1458 47 74093 140 16 20 28 42 peiva 15
QuesT Cosmac Super Elf Computer $106.95 oo Hosg s ncios WOE TR B S tue e 3
i & - Jumby d 20
Compare features before you decide to buy any memory select, monitor select and single step. 2N 4 LM1gsg 300 1175 135 3les ave wiap gola Green: Orange. Yelow umba 36
N N 74123N LM2111 17 74C192 1.6! 14 n 2§ 1620 27 Cioiite LED Mountin Clips 88125
other computer. There is no other computer on Large. on board displays provide output and op- TaizsN M2902 @ pacal 2 Zievel 14 pin ww 20 fsn:cw Ted. amber groen yeliow Hear)
the market today that has all the desirable bene- ~tional high and low address. There is a 44 pin LN M3 o0 o) rass S FREWAARIEVELS] MEBNTINENTATSSEIES o
B o o e o ot money. TheSuper  standard comnector for PC cards and 3 0 pin Wt 8 R g ARk MO BRRRASER e
Elf is a small single board computer that does connector for the Quest Super Expansion Board. 74157N NEBADL 283 74923 5 1§ 27 28 100 i
i (12 . 74161N NESS0N 65 740325 695 15 57 40 12 QK WIRE WRAP TOOLS in stock
many big things. It is an excellent computer for  Power supply and sockets for all IC's are in- 24182N 7 NESS5Y 43 74Ca% s Portable Muftimeter 318 00
training and for learning programming with its  ciuded in the price plus a detailed 90 page instruc- Hiew o [T N e SISE] [uATArG o150 g;g”::}'"sfg":vﬂl;‘fmsw’::ggﬁ
machine language and yet it is easily expanded tion manual 74175K ) NES66V 1 INTERFACE AY5-1014 TS0 332k Disposzbie prabe. cover
with additional memory, Tiny Basic, Ascii Many schools and universities are using the 7;2: : 15 EE;{)E z ﬁg S i::,,, 695 c;nz‘ga;c;us;a:y Comp Assy n
i i . ; '4193N 1 5. 8097
Keyboards. video character generation, etc. S, nar Fif a5 3 course of study. OEM's use it for 74221 155 7805 5098 88 17024 33 COMAUTERBIMOKIS e
The Super EIf includes a ROM monitor for pro-  training and research and development T2 Nes [ orod i [heesas 28 K cpRow Kt 1149
gram loading, editing and execution with SINGLE Remember, other computers only offer Super Eif ;gg SN ;g:aouss 8 Hﬁ ?s :ggg:sg 378 'éﬁﬂ?::’fsfim My a0
) 0 2 5
STEP far program debugging which is N0t in-  faaryres at additional cost of ot at all Compare e Taion N o el T R e K s 2
Sluded m others at the same price. With SINGLE  neforg you buy. Super EIf Kit $106.95, High [ 13! 75e34H 8 Sl NESS ars G SalcAad bl T a0 00
TEP you can see the microprocessor chip  ,yqrecq option $8.95, Low address option ATaoN N verieann o oy [ 120 Rattiona) i 415 00
operating with the unique Quest address and g g Custom Hardwood Cabinet with drilled 74LS05N 88 4 97 163 8223 2 PECIAL P
! h .95. Custom Hardwood Cabinet with drille 1 8 SPECIAL PRODUCTS
data bus displays before, during and ater g ahelled front panei $24.95. Nicad Battery [ Ficy IS T G My soai oy 9o
executing instructions. Also, CPU mode and i~ auyup kit $4.95. Al kits and options also comy ESEY 4@ sy L ELT P 4 Switcnes Mom Pusnouron © 27
i indica- e g 3 pos. shd 2
struction cycle are shown on several LEDindica-  oompletery assembled and tested. Tacsan B Moy Ta o gon i e ©0 gaer HOOESS 54
oS Questdata, a 12 page monthly software publica Faisian 4§ G RE R g i Soumer B
A . L : 74LS30N 1044-5 495 5MN 4 v
An RCA 1861 video graphics chip allows you 1o yion'sor 1802 computer users is available by sub- TALSIN 35 cmos 1078 £35 10 Mz Qg5 .1l et O s M
connect to your own TV with an inexpensive video scription for $12 00 per year e S T (R < ST 5 oite actuated swilch 50
modulator to do grapmcs and games There 1s a THLSTN €D4001 1 2na 3’5 2 MHz 3 :::-ln;';l;l"‘m Loglc e
speaker system included for writing your own Tiny Basic for ANY 1802 System Ioretey 1 Chene B e T TR T e :
music or using many music programs already y - y ;:t mu 1 58:335 ! mg;gz 8 a5 ,”.1”’ : MoEdKer:li";DmB:‘s( $229.00
written. The speaker amplifier may also be used  Gassette $10.00. On ROM Monitor $38.00. 7a(sti2N Cpingo 9 MMsas 300 5omeae Grabier i $369.00
to drive relays for control purposes. Super Elf owners, 30% off. Object code listing or e Goanid | fumsiz0 23 oM 40 TRANSFORMERS
aper tape with manual §5.50, i ;4 HEL 32
A 24 key HEX keyboard includes 16 HEX keys ~ (oRer 1ahe Muh anua $9.50 RN e d ROIBL  fE SRR 1 pierwon o 12
plus load, reset, run, input, memory protect, b ;gt (B g gg: w g fgag;t ] gg;;gm i :535?“;?5‘ wal pug. §§
ma «ail plug B
. . 74LST62N 1 £D4A0iE 36 82525 2 1431818 MHz 4 24V CT 400 ma 3.9
T4LS 163N i Da017 94 911024 1 H; 4
Super Expansion Board with Cassette Interface $89.95 Pasien g g o oiess  ch BIEME L 0 zimwrpa s
This is truly an astounding value! This board has  simply by calling them up Improvements and ot S o] L DISPLAY LEDS
) ! ! B 2 CONNECTORS MA| 270 2.9
been designed to allow you to decide how you revisions are easily done with the monitor Ifyou ez i 2! ) (HhesTIA 3 daginedge 200 mana c 125
want it optioned The Super Expansion Board have the Super Expansion Board and Super 04023 1 400 10 }%g}:jggi wwg;g 34%712/74 CA/CA a&u) :g
comes with 4K of low power RAM fully address-  Monitor the monitor is up and running at the push LNEAR b0 e LS cevaounn ovcooens LU o, GA 30 10
able anywhere in 84K with built-in memory pro- of a button. o Suorks s Ao OGRS, DLiaiaACC X0 L
H AYS-3¢ 13.50 DL CC 600 19!
tect and a cassette interface. Provisions have Qype g board options include Parallel Input casnez ! D a0 $50 s of 55 =
been made for all other options on the same  and” Output Ports with full handshake. The i MME3 15 3 740923 5.50 FND300/507  CC/CA 500 1 3
p A . Y it 3 HDO16S-5 8.95 FND503/510 CC/CA 500 9
board and it fits neatly into the hardwood cabinet allow easy connection ofan ASCI! keyboard to the jviaths g §"°°°°é"§; CC/CA 800 zé
i Il
alongsie the Super EIf. The board includes siots — inpyt port. RS 232 and 20 ma Current Laop for it I e T &
for up to BK of EPROM (2708, 2758, 2716 or TI teietype or ther device are on board and if you N353 200 Beo % 47 DGB Huorescent i
2716 d is full keted ($12.00 value) MM5841 1465 Black 55 .47 DG10 Fluorescent 17
) and is fully socketed (S alue). need more memory there are two S-100 slots for Misacs Lol o] Ao ron deoy /]
ispia
EPROM can be used for the monitor and Tiny  static RAM or video boards, A Godbout 8K RAM Gty 3 “Tome. winec ook 7520 Olaney Bhowedls 3
CT17002 8. [
Basic or other purposes. board is available for $127.95. Paralle! 1/0 Ports €101 BIS5] [ o -
A IK Super ROM Monitor $19.95 1s available as  $9.85, RS 232 $4.50, TTY 20 ma I/F §1.95, sy ba e 1 T
an on board option in 2708 EPROM which has $-100 $4.50. A 50 pin connector set with ribbon s SN 2% oNse (A R
been preprogrammed with a program loader/ cable is available at $12.50 for easy connection 7207 7 2N3055 689 i w2
editor and error checking multi file cassette between the Super EIf and the Super Expansign 7208 i b N B
' i 0S0026CN 375 8100 50v 3.01
read/write software. (relocatible cassette file) Board. st Bire s N |
another exclusive from Quest. itincludes register Tpe Power Supply for the Super Expansion Board MM53104 250 oo B 2
save and readout, video graphics driver with isa5amp supply with + 8v + 18v + 12v — 5v mg;o?ﬁocesso‘n? " ;oogﬂ z% §
1 il B8 0 X . S
biinking cursor and block move capability. The  Reqyiated voltages are +5v & +12v $29.95 6802 2485 35000 3V 500
Super Monitor is written with subroutines aliow- Deluxe version includes the case at $39 95 0808 win caa 8 95 8000 av s
ing users to take advantage of monitor functions 80 2995 ‘Sum 0V 6.00

Digital Temperature Meter Kit
Indoor and outdoor. Switches back and forth
Beautiful. 50" LED readouts. Nothing like it
available. Needs no additional parts for com-
plete, tull operation. Will measure —100° to

Sinclair 3% Digit Muitimeter
Batt./ACoper. {mVand . 1NA resolution Resis-
tance to 20 meg. 1% accuracy. Small. portable,
completely assem. in case. 1yr. guarantee. Best

value ever! $59.95
+200°F, tenths of a degree. air or liquid. . .
Very accurate $39.95 Video Modulator Kit $8.95
RCA Cosmac VIP Kit 229.00 Beautiful hardwood case w/bezel $11.75 Convertyour TV set into a high quality monitor
Video computer with games and graphics without affecting normal usage. Complete kit

Stopwatch Kit
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

D Connectors R$232

25 Pin Subminiatures

Auto Clock Kit $15.95
DC ciock with 4-.50” displays. Uses National
MA-1012 moduie with alarm option. Includes
light dimmer. crystal timebase PC boards. Fully
regulated, comp. instructs. Add $3.95 for beau-
tiful dark gray case. Best value anywhere.

NiCad Battery Fixer/Charger Kit with full instructions. DB25F 2.95  DE9P 150
i Opens shorted cells that won't hold a charge = bB25S 3135 DEIS 1.95
m?utjdeas e\g‘y?nair% excclg)?gsé(lzt,pgli}gs and then charges them up. all in one kit w/full 2.5 MHz Frequency Counter Kit Cover 150  DAT5P 2 10

$7.25 RS232 Complete Set 6 50 DA15S 3.10

$-100 Computer Boards

parts and instructions Complete kit less case $37.50

30 MHz Frequency Counter Kit

6-.50 LED Displays. 5314 clock chip. trans-
former, ail components and full instrucs. Green

and orange displays also avail. Same kit w/.80" PROM Eraser Complete kit less case $47.75 8K St

! Htraviol - atic RAM Kit $127.00

displays. Red only $21.95 Ultraviolet_assembled AT s19i95 e LR R
G ; Ciock Calendar Kit $23.95 1978 IC Update Master Manua 24K Static RAM Kit 423.00

60 Hz Crystal Time Base Kit $4.40 CT7015 direct drive chip displays date and [ 1978 IC Update Master Manual $30.00. Com- 32K Dynamic RAM Kit po0g

Conwerts digital clocks from AC line frequency to
crysta! time base. Outstanding accuracy Kit in-
cludes: PC board, MM5369, crystal. resistors,
capacitors and trimmer

64K Dynamic RAM Kit 945.00
8K/16K Eprom Kit {less PROMS) $89.00
Video Interface Kit $139.00
Motherboard $39.  Extender Board $8.99

plete IC data selector. 2175 pg Master refer-
ence guide. Over 42.000 cross references.
Free update service through 1978 Domestic
postage $3.50. Foreign $6.00

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% fax. FREE: Send for your copy of our NEW 1978
BankAmericard and Master Charge accepted. QUEST CATALOG. Include 28¢ stamp.

time on 6" LEDS with AM-PM indicator
Alarm/doze feature inciudes buzzer. Complete
with all parts, power supply and instructions,
less case

Shipping charges will be added on charge cards.
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15 Megahertz PORTABLE MINI-SCOPES KIM-1 MICROCOMPUTER The FLUKE 8020A Low cost DMM for bench or field
Fully Assembled & Tested Over 100.000 will be sold in 1978
Sice MS-215 :
TRACE fncluding Documentation ’
$435.00 NEW LOW PRICE Why?
SINGLE s
HRACE S-15 s 1 7 9 . 0 0 LCD Display—Trus RMS, 60k Hz
$318 00 and Higher—Conductance Ranges
. i for noise-free leakage measure-
with RECHARGEABLE Ballantine Model 1010A ments to 10,000 Megohm.
PORTABLE (2.7 Hx6.4"Wx7.5"D) BATTERIES & CHARGER Dual Channel/X-Y Scope Function Power 22 ranges of AC
AVAILABLE OPTIONS — ussble on both the MS-215 and the MS-15 and DC volts and current, 6 ranges
41-140 Leather Carrying Case $45.00 — 41-141 10 to 1 Probe $24.50 0 A professional oscilloscope to of reslstance, and 3 ranges of con-
fit your basic needs, ductance, Plus Specks you Expect
DIP  SWITCHES J58722-03 $1.40 JS8722-07 $1.85 = 2 from Fiuke—Like t0.1% on DC
SPST SLIDE TYPE Js8722-04 1.70 | JSB722-0B 1.95 Hi : P » . for one year.
15872201 $1.00 SEhoros. e iseazroal Yoo igh quallty, easy t_o maintain, qnd e?sv to us_e, Ideal Visit our store, hold one in your
)s8722-02 1.08 | JS8722-06 1.80 JS8722-10 2.20 for production, design laboratories, field service and hand and you will know why. 8010A . .. ... . $23900
Dash No. indicates number of switch positions on DIP Switch. schools. FREQUENCY: OC to 15MHz each channel —
24ns rise time, SENSITIVITY: 2mV/cm to 20V/cm — Con-
ALUMINUM ELECTROLYTIC (RADIAL LEAD) [RRe] e VI \MRR @ tinucusly verible gain. TIME BASE: 100ns/cm to 1.25s/cm— Ll—l K E
mfd  10volt IBvoit  2Gvolt  3Gvolt 50 volt ;‘t‘)gorr;?zi;irﬂ; —OT'iswr veyond 20MHz. ®
1 B/ST00 7/$1.00 7/$1.00 7/$100 6$1.00 | PLESSEY POLYESTE : Only 7Kg(15 pounds).
47 7$100 7/$1.00 6/$100 55100 4/S100 | piNI BOX CAPACITU: DISPLAY: 8x10cm CRT with 3600 valts. $695.00
10 7/S1.00 7/$1.00 6/$1.00 55100 4/51.00 ‘ Lo t multifunction C 3% Digit LED, Digital Multimeter
22 1/$100 €/$1.00 5/$1.00 4/81.00 4/$100 $1.25 PEA PACKAGE w cost multifunction Lounter 191 . Digital
33 6/$1.00 6/$1.00 4/81.00 4/$100 4/§1.00| MFO QTY  MFD QTy
47 6/$1.00 5/$1.00 4/$1.00 4/81.00 5100| 001 B/prg 039 7/mky e e
100 5/$1.00 5/$1.00 4/$1.00 4/$125 3($100 | 00%2 Bivky 047 7/pky from SIGNETICS
220 4/51.00 4/$1.00 3/$1.00 3/$1.25 2/$1.00 | 0016 Bipky 056 7/okg
330 3/$1.00 3/$100 IS125 2/$1.00 2/5100 | 0018 Bipkg 068 V/pkg e i oadyylio;Use
470 3/%1.00 3/$125 2/$1.00 2/$1.25 § 80| 0022 B/phy 082 Tipkg Microprocassor Learning Package
;goog 2/5125 $ BO $1.20| 0027 Hokg ) T/Pkg Includes everything you nead to Push Button Control
$130  $160  $250| 0033 Bikg 12 Grpke write, run and debug machine- [
T T P —~ — = i —1 0039 Bickg 15 6/pkg $35000 language programs—housed in Leading zero suppression Completely Salf Zeroing
50 VOLT CERAMIC DIsc CAPACITORS 0047 B/pkg 18 B/pkg one compact package. Auto annunciation/overflow ﬁ
o 31 Q 00 PER PA‘SKAO L 0056 B/oky 22 S/pkg High Sensitivity
[ v of v m v m Ty 0068 8/pkg .27 4/pkg 25mV rms, typically 16mV 0.1% Basic DC Accurac
5 gpkg 220 B/pkg 001 9/pkg 015 Bipkg | 002 Binky .33 diokg MODEL 303 DUAL TRACE Autoreset Full Overload P -
15 9/pkg 270 7phg 0015 9oka 02 Biokg | 0V B/pkg 39 Ilpky PORTARBLE 0SCILLOSCOPE On all Gate time intervals CID (e AT RACE
25 S/ukg 300 Vipkg 0022 Qpky 022 Bipkg | 012 Bipkg A7 lipkg ) On all Function switches The Model 8000A gives you mare
27 9/pkg 330 Trpkg 003 Qpkg .03 B/pkg | 015 T/pkg 56 3ipkg . P o 3 \ N :
47 Bipxg 390 7 mg 0047 9/pkg 039 7/pkg | D18 Tipka 68 2ipkg 16MHz/5mV — Fully Automatic Triggering | FOU0 ?‘H"ZC:::’;‘?U?;': Times functions for your money. Thare
68 8/ohg 470 2uny 005 O/nkg 047 kg | 022 7iphg 82 2ipkg — Three Power Source AC, Rechargesble N iraramii are 26 ranges, including 5 ranges
100 Bipkg 560 /akg 01  Sipkg 1 Giokg | 027 Tika 10 kg Ni-cad, or external DC source from 11 to 2ccurat8‘7y n?alnsgures - each of ac and dc voitage, 5
150 B/pkg B8O 7/pkg 033 7/pkg 30v. — Safery Recharging ~ Small & Light — Stabilized Power containing large amou:_‘gts 5 ranges each of ac and dc current.
S Tio oo T o0 oo P — Hig! ty FM or PM and 6 ranges of resistance.
- up up up up
Microprosessor & Sumaas 100" 8OMzo17P 570 ~4.80 380 | MOOEL 303 Complate w/Prones and Nrced Bar $895.00 | 1900A . .. ....$34500 8000A ...... . $32500
COM2017HP 5.70 4.60 3.80
1 .
AM2901ADC 24.80 20.18 1550 | Comasoze .00 685 595 | INTERSIL 12 78w b amD 12 20w 100 | Intersil LED or LCD e
PBOBOA 596 510 425 | COM2502HP  9.00 7.85 2.95 ICLBO3BCCPD $ 445§ 375 S 313 MHODO2ECN $168 S147 $1.26 e
caogsA 2635 23.00 19,25 | COME4028 800 685 595 [CLosCeL 1470 1176 980 Zny 250 225 195 | L. DIGIT PANEL
PBOBSA 22.00 19.00 16.00 IME:O?!t:I':t 570 855 283 | cumoreer  azss tir0 w25 2528V 365 355 342 2 H
DB212 440 385 330, oo i . ’ FAIRCHILD 2533v 430 402 342 e Y
PB212 326 285 2.44 7019C 38 AMB0BOIC 750 600 5.00
DB216 2420 367 3.15 | COM2601P  28.00 22.00 18.50 3 2» g
£8216 306 268 220 | ASTRO BUILD A WORKING DPM IN 1/2 HOUR WITH !;* :
D8224 560 490 4.20 | COM1671 42.00 36.90 32.50 THESE COMPLETE EVALUATION KITS b Pl
AMB224PC 400 350 3.00 | OUAL BAUD RATE Generator POWER SUPPLIES from ADTECH POWER Test these new paris for yoursel! wilh Intersils 10w cost ;"’
D8226 4.20 3.67 3.15 | COM5036 13.20 10.60 8.80 plrolt‘!;'w‘?"gu;ﬂs coévgal;le Twlvw'\ Dcnnn;ng;)v a:d‘LCDd:D'-y 6
or fhe 7106} o LED display {lor the 7107) Kits provide ail 7
PDBB";‘;% g:gﬁ ';’:gg g:gg ES‘&?J}QYE G]E%%RABT&R 5.95 | & matensls. nciuding PC board, for 8 URCtioning pane! meter
AMB228PC  7.00 6.12 5.25 | Multi-Protocol Syn Trans/Receiver g JeLrs08ey (LeDy $29.95  icLnor eo) $24.95
gﬁnzsaaaaPc E;-gg ;-?g g-gg COMS5025A 64.00 48.00 36.00 4 { v
2 a b b KEYBOARD ENCODERS HYBRID AUDIO
€B251 11.20 9.60 8.00 | KR2376STP 12.00 9.60 8.00 A
PB251 595 510 4.25 | KR3IB0OSTP 12.00 960 8,00 | : \ POWER AMPLIFIER
€8255 10.25 875 7.30 | EA2007APC 13.50 12.50 11.00 SN
PB255 5.60 4.80 4.00 | EA2030PC  13.50 12.50 11.00 1 - $1-1010G {10W output} $ 6.90
AMB8257PC _ 14.35 12.30 10.25 | pOT Matrix Character Generator $1-1020G (20W output) $13.95
MODE L RATING MODEL AILNG] -St-8 {Sock bove} 95
VIDEO DISPLAY CONTROLLER €G5004L  30.00 24.00 20.50 A-St-8 (Socket for above ;
124 25 up 100up | CRY CONTROLLER NUMBER Vdc Amps NUMBER Vde Amps - S1-1030G  {30W output) $19.00
CRTB002A 35.00 29.90 27.60| CRY5027 50.00 44.00 38.70 [ APS5-3 5 3 DAPS 5.8 45 0.8 S1-1050G {50W output} $27.80
APS6-2.5 6 2.5 DAPS 9.12.5 +<9t012 0.5 A-S1-10 (Socket for above} .95
LINEAR 1-24 25up 100 up | L NEAR 1.24 25up 100up | APS12-1.6 12 1.6 DAPS 12.75 12 0.75 Data with Application Notes 50
ll:wgoa srgo $5.55 54.62 LM339AN(14}1.95 s1 56 $1.30 APS151.56 15 1.5 DAPS 1560 15 0.60
101H 165 1.32 1.10 | LmM339J 2.50 198 1.67 1-4 5- 10 = 5 3
LM1014aH 1.80 t.44 1.20 | LM339N 105 .84 .70 $42.00 $34 %0 532‘_‘290 553 00 $453%0 5140011790 Soft-Touch TONE DIALER
LM105H 85 3.90 3.25 | LM348D 263 210 1.75 e @ Convert standard rotary phones into Touch-Tone.
tmg&;: ;.?8 ::.gg ?.ig tmgagu(m ;‘gg ;,gg 1,22 @ 1improved microphone for better audic.
- . . M349D 8 E B ® Soii iiability. ® C i ion.
LM109K 570 450 3.90 | LM349N(14) 2.00 1.60 1.35 MICROPROCESSOR | ® 2 b Sientiopriation
LM110H 200 480 4.00 | LF355H ho o5 os I 8 0 z s E n 'E tilize for tone signaling, also.
LMI11H 450 3.60 3.00 | LF356H 180 1.25 95 INTEGRATED CIRCU!ITS | @ Five second installation. Unscrew the mouthpiece
LM114 450 3.60 3.00 | LF357H 160 1.26 95 on your telephone and drop out the carbon micro-
LM118H 12.76 10.20 B8.50 LM380N(14) 190 1.80 1.50 CERAMIC 55 to +125 C \ EPOXY -40 10 +85 C phone disk. Screw on the Soft-Touch unit and 1t’s ‘
LM1240 3123 258 2.15 | LM38ON{8) 1.90 1.80 1.50 124 25up 100up 124 25up 100 up ready for use.
LM200H 6.00 4.80 4.00 | LM38IN 2.90 260 200 1sozp  $1995 S, » S1690 | 1802LE  $11.20 $1060 § 8.85 | ® Comesin Six coiors — Btack, Tan, Green, White. Red and Yellow.
LM20A1h! 1.80 .86 .72 | LM3BBN 290 260 200 182200 14.00 3100 | 1BZ2LE 805 720 610 $
CMI01AN(14)1 85 1055 130 | NESSSN ‘a5 35 .30 | 1szaip 00 2 B or|Miszate 880 33 280 ORDER YOURS TODAY P/N 2006-color 34.95
LMggsH ; gg 3,28 g.og NES56A c| . 1852LD 825 7.5 650 | 1852LE 180 180 150
LM H i 8 .7 LM565CN 1853LD 585 4.90 4.45 1853LE 1.45 1.40 115 1, 0, H
LM206H 225 340 285 | LM566CN(B) lasalp 1170 1100 820 | 1858LE it a1 | HIGH QUALITY % Watt 5% Carbon Film RESISTOR SETS
LM208H 6.60 5.25 4.40 | AMS592PC 1856LD 550 4.75 430 | 1856LE 110 105 87 -
LM209H 300 250 210 | AM6ESSDL 1857LD 550 475 430 | 1857LE 110 105 87 EACH SET CONTAINS 840 RESISTORS—20 each
LM209K 3.25 2.75 2.45 | AMBBSHL ¥ 18581 D 565 490 445 | 1858LE 145 140 115 of the foliowing values (in obms) .68, 1. 1.5, 2.2,
LM210H 6.05 4.85 4.05 AMBSBCN ) . 1859LD 5.65 4.90 445 1859LE 1.45 1.40 .15 3.3, 4.7, 6.8, 10, 185, 22, 33, 47, 68, 100, 150, 220,
LM211H .45 2,75 2.30 | AMBBEHC X u MICROMOS MEMORIES 330, 470, 680, 1K, 1,5K, 2.2K, 3.3K, 4.7K, 6.8K,
tMgt;:iB) g.go g.go 3.55‘; :Mgg7SEL b ¥ SCM5101€ 855 765 645 SCM5555AE 9.00 740 630 10K, 15K, 22K, 33K, 47K, 68K, 100K, 150K
M21 1065 8.50 7.1 ME87 b : 220K, 330K, 470K, 680K, 1M, 1.5M. 2.2M, 3.3M.
(M300H 270 215 1.80 | LM703L . . THE COMPLETE o K : : 2
LM301AH .96 .78 .85 LM7g9CH : i V|M_ MICROCOMPUTER . Part No.
LM301AJ 1.26 .88 83 | LM709CN d ! y SYSTEM ot . ) Ky
o 232 52 a0 |DwieN i3 8 o - _Smes o Complete with Storage Bin  Rs-14-25 $24.90
LM302H 400 3.20 266 | LM710CN 100 .79 .66 .
LM304H 225 2,58 215 | LM7100C  1.B0 1.60 1.40 ’;""":}"“ i"'“"";'(""/""d_- 28 D"“b"; 5% CARBON FILM RESISTORS DI P S‘S gu:( SE u:-‘nﬁup
LM305H 1.45 115 .90 | LM711CH 1.85 147 1.23 unction keypad({w/audio responcel | n Mu, £1
LM306+ 185 140 120 | LM711CN  1.05 B84 .70 _ 6-Digit HEX display — 3 on board y",'vly e s’"p/g‘ o Z&p“ ol 'f’“e LOW PROFILE
LM307H ‘80 .72 .60 | LM71SHC 420 3.15 2.85 programmable interval timers — 4K | T R ABZTT) .14 13 12 11
(M307N(8) 80 .64 .53 | LM715HM 30.00 24.00 20.00 B Oerasidont moniter — 1k 10 100 1.0k 10K 100K 1.0M AMZITL 7 e ¢o B
M307N(14) 90 72 (60 | LM71SDC 740 390 495 |byie 2114 static RAM (expandabls to 4K bytes on board 3|11 1o Ak K TIOK LIMAL Ty 25 24 .23 22
e L b SE | MIsaRE 138 T80 198 |rrom/mom expansion sockets for 2316/2332/2716 EPROMs | 12 120 12K 12K 120K 1.2M 0,777} 33 32 31 .30
LM30BAH 510 4.00 340 | (M725pC 525 420 350 |STANDARD INTERFACE Audio Cassette Recorder (135 ‘: 130 1.3k 13K 130K 1.3M|a2477.7) .34 .33 .32 31
M D8] 350 360 360 | LM725HC 450 360 300 |Baud KIM:1 compatible and 2400 Baud) — Full Dupiex 20ma | 18 180 1.5K 15K 150K 1.5M{a28Z7.TI .39 .aa 37 .36
LM308D 388 395 230 | LM725HM 18.00 14.40 12.00 | TTY interface — System Expansion Bus (KIM-1 compatible 16 160 1.6K 16K 160K 1.6M A40ZT.TI .43 .41 .40
LM308N (8) 86 “ea 57 | (mM733uCc 1.5 1.08 .80 | TV Controller Baard - CRT compatible interface — Applica- 18 180 1BK 18K 180K 1.8M [WIRE WRAP (GOLD)
LM309H 1’85 160 1.10 | LM733DC 220 175 1.45 |tion Port w/15 Bi-directional TTL lines for user applications. 20 200 2.0K 20K 200K 2.0M |ATOWG .49 47 .46
LM309K 240 200 140 | LM733CN{14)2.00 1.60 1.35 | Requires a singie 5 volt supply. 22 220 2.2K 22K 220K 2.2m |Al14WG 51 .50 .49 .48
LM310H 255 2.00 1.70 | LM7410C 115 .90 .75 | - $269.00 [2¢ 240 24K 24K 240K 2.4m A16WG 53 .52 .51 .50
LM3100 280 385 320 | LM741HC 90 .72 .60 ROERYOURSTODAY .......... -~ - - : 37 270 27% 27K 270K 27w |A1BWG e 63 .62 &1
LM310N(8) 2.00 1.56 1.34 | LM741CN(14) B85 67 .56 30 300 3.0K 30K 300K 3.0M A24wG  1.05 95 .92 .90
LM311D 560 3.90 3.20 | LM741CN(B) .76 60 .50 Use a POWERACE for faster and easier | 33 330 33K 33k 330K 3.3M A28WG 140 1.25 1.20 1.18
LM311H 105 .8a .70 | LM741DM 225 180 1.50 prototyping of all types of electronic ) -3M |A36WG  1.59 1.55 1.53 1.50
CM311N(8) 1,05  .8a .70 | LM741HM  1.40 1.15 .85 risde 36 360 36K 36K 360K 3.6M |AdOWG  1.70 1.66 1.60 1.55
LM312H 353 282 235 | LM747DC 2,10 1.5 1,40 39 330 3.9k 39K 390K 3.9M WAVEFORM
LM316H 645 516 4.30 | LM747HC 195 1.55 1.30 POWE RACE 103(shown) $124.95 | 33 430 4.3k 43K 430K 4.3Mm
LM317H 345 295 200 | LM747PC 165 130 1.10 il Nla7 470 47K a7k 470K 4TM GENERATOR
LM317K 395 3.15 235 | LM747DM 218 1.74 1.45 51 i) 51K 51 5 5.1M KT
[M318H  3.38 270 225 | LM747WM 195 1.56 1.30 PoweRAcE 101§ 849531 510 1% BLE 210 am 7
LM318N(8) 3.00 2.40 2.00 | LM748HC 98 .78 .65 62 €20 6.2k 62K 620K 6.2M é $ 2500
LM319H 85 2,28 1.90 | LM74BHM 150 1.20 1.00 POWERACE 102 $114.95 - [ £
LM319N(14) 2.48 1.98 1.65 | LM748CN(8) .90 .72 .60 68 680 6.8K 68K 680K 6.8M| U7 v
LM324D 168 1.26 1.06 | LM748CN{(14) 95 .78 .65 75 750 7.5K 75K 750K 7.5M | Kit includes etched snd drilled
LM324N(14) 1.50 1.20 1.00 | uA1458CH  1.85 1.55 1.30 82 820 82K B2k 820K 8.2M |PC board, 2 XR205 IC's. and
(M338A0  3.00 2.40 2.00 | LM3909N 1.80 1.40 1.20 91 910 9.1K 91K 910K 10.0M | complete assembly instructions.
PHONE ORDERS: Call 213-641-4064 - Send Check or Money Ordes to: P.O. Box 2208P, FIRST QUALITY ELECTRONIC COMPONENTS
I i Calit i
CALIFORNIA CALIFORNIA CALIFORNIA CANADA, B.C Culver City, Calif. 90230 Calitornia residents e ARIZONA GEORGIA OREGON TEXAS
ANCRONA ANCRONA 'ANCRONA ANCRONA 6% sales tax. Minimum Order; $1000 Add $1.00 to cover postage ANC RONA ANCRONA ANCRONA ANCRONA
11080 etfarion v | 1300 £ Eoinger Aus | 3054 & £1 Camino Mot sese Fraserst | oo hondiing Master Charge and Visa welcomed. Please include [ 4518 € 8rosdway | 3330 fieamont Be. M. | D20 2.8 2ns 220 2649 Richmond
Cu\v-v City, CA 9023C| Senta Ana, CA 92705 Sunnyveie, CA 941 VEW2V4 Tucson, AZ 857171 Atlants, GA 30305 Portisnd, OR 97220 | Houston, TX 77098
713) 390-3595 7141 547.8424 (408) 1134111 (6041 324.0707 § vour charge card number, interbank number and expiration date. (602) 881.2348 {404} 261.7100 (503) 254.5541 17131 529-3489
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UNIVERSAL 4Kx8 MEMORY BOARD KIT PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Fult Wave Bridges [INERLIIAAD
$69.95 A1 2761 27 8IN SIDED EPOXY 2NB233-NPN SWITCHING POWER § 1.95 BPIN 17 24 PIN 35
32-2102-1 fully buffered, 16 address lines, on BOARD 1 16 1 ’;’!R"/'fo?\fp\‘;\‘%‘af': Transistor NPN : 4 ‘7]% ; ]l'%ol 13 PIN 20 28 IN 40
board decoding for any 4 of 64 pages, standard $ 60 e 5/52.60 NN = L L0 ain 22 4aPIN eq
44 pin buss, may be used with F-8 & KIM 7 z 2 NG ERND S 951.Ls0] 3,00 : :
WATTLD-65LASER DIODE IR $895 2NA908 PNP 5 ! 120 175 a.00| 18 PiN 25
EXPANDABLE F8 CPU BOARD KIT 2NB056 NPN S/ TO 3 Apon 170
2N 3820 P FET S 45 IN5086 PNP S T0 9 4810
$99.00 IN 5457 N FET s 45 imgg; el CA < s SANKEN AUDIO POWER AMPS
featucing Fanbug PSU 1K of statc ram, RS 232 2N2646 UIT s 45 S OLIJCHIONVATITS SK7.80)
intertace. documentation, 64 BYTE reqis.er ER 900 TRIGGER DIODES 1 3100 2N3919 NPN S TO-3 RF S 15 1020 G 20 WATTS $16.70
2N 6028 PROG U JT S &5 2N1420NPN S1 TO 5 3/5 1.00 S 1050 G 50 WATTS $28.5Q
C/MOS (DIODE CLAMPED] B vimiaTURE WOLTT TORN TRIToTS D N o s T TANTULUM CAPACITORS
401 5 3 4 < .
4002 - 18 4020 90 1050 35 74C71. 15 LR s ?;E;D;r\'nzg'(s' T 2N3055 NPN S TO s 50 22UF 35V 5:5100  68UF 35V 4/51 00
4006 95 4021 90 4053 1.10 74C83- 1.15 — - - —- — 2N3904 NPN TO 9! 6/$ 100 47UF 35V 58100 10UF10v ¢ 25
4007 18 4022 90 4055 - 1.25 74C86. 40 CHARGED COUPLE DEVICES 2N3Q06 PNP Si 10 92 6/S 1.00 68UF 35V 55100 22UF 25V 5§ 40
4009 37 4023 18 4066 70 74c93 75 2N5296 NPN S TO 220 5 50 1U- 35V > $1.00 15UF 35V 3/81.00
4010 37 4024 75 4071 18 74151 140 i CCD 201C 100x 100 Image Sensor $95.00 2N6109 PNP S, TO 22 $ 55 22UF 20V5$100  30UF 6V - 5/$1.00
4011 18 4025 18 4076 97 74C160 1.05 CCD 202C 100x 100 Image Sensor $145.00 3638 PS5 TO ¢ 5'S 100 3UF 20V 45100  47UF 20v $ .35
4012 18 4027 37 4520 70 74c161 105§ VERIPAX PC BOARD . ... .. . . $4.00 MPSA 13 NPN S .4/ 1.00 4.7UF 15V 5/S100 G8UF 15V S 50
a013 29 4028 80 74C00 22 73C174 1,05 This board is a 1/16"single sided paper epoxy TTLIC SERIES 74151 61 100 UF 10v S 40
4014 75 4029 95 74C02 22 784C175 105 board, 4%"x6%" DRILLED and ETCHED which 7445 6 74153 61
5 .65 TALS SERIES TINEAR CIRCUIT
4015 75 4030 33 74C04 24 74C193 1.20 will hold up 1o 21 single 14 pin IC's or 8,16 or LS| 7400- 13 7446- 68 74154 94 - ™ ;DV 75 s
4016 29 1035 97 74C08 22 74C901 a8 DIP 1C’s with busses tor power supply connector 7401- 13 7447~ 58 74155~ 58 LM301/748 28
4017 - 90 4042 - 65 74C10 27 740902 48 0 16D DB a0t 12 Iekdees  mglEdC §5 om o =) B m307 30
4018 — 90 4046 - 135 74C42. B85 74C91a 170 RED. YELLOW, GREEN or AMBER 2404- 13 ;:3(;-_ ;g 72162- 39 as@ o on jasim 0 (IS s
LARGE LED's 2" 6/51.00 7405- 13 74730 28 74163- 55 [ isve Bhre
TIL-118 OPTO-ISOLATOR $ .75 7406— 16 7474 28 ptis 2] e 1 324 7
BB RS2 INTERFACE  § 125 21144% STATIC RAw 450 my  § B5; MOLEX PINS 100/$1.00 ;:gg' fg 7475- 45 ;4‘38' Tes (s raimisr 5 ™ 339 110
HESRSIITERi A s 175 i s195 1000/58.00 3 14— 30 74193~ 1.20 sy m o mse L 35 0
2509 TRISTATESIATICSR § (35 5260 2107 K DYN RaM 5 34 7409- .18 7480- 31 s Pl @ Ml 4 LM370 - 115
2708 8K £PROM (150 $825  Tws 0500 s9 1 WATT ZENERS: 33.4.7.56,9 1,10, 7410 Y 7483- 65 ;4‘7 l i [ A B LM377 - 160
o —— e 12 15 18 or 22V 6is) 00 w3 e e a8 pm 7o 2 fow - e
e ) 5 sis - = - ! 5
BICARACTERGEN S 675 Az saz MC6860 MODEM Cri1p $9.95 7413- 36 7488175 74177 75 e I R e el i
75180t 32811 SR $220  avsiorzuamt $52 MCM B571A 7 x 9 character gen $10.75 7414- 60 7490 42 74180~ 65 i B S5 M 387 125
21021 150 % s oy rasors sim 7a16- 22 7491- 58 74181 190 e = B o (M537 -250
21002 1 45 S125 B0 tEEovNE GmT 2617~ 25 7492- 43 74190- 1.00 e I e SN MEs3 250
MU0 VN S 3an A/D CONVIAT s 998 7420— 13 7493- 43 74191- 1.00 74153} 25 patsisol B8 LM 555 39
o Biy e g0 Silicon Power Rectitiers 7425 25 7494 67 74192- 79 Jasw k% rabe e M 556 85
Sl e B2 H PRV 1A 3A 124 & 125 7426- 22 7495- 65 74193~ 79 o T ey e NESSOL  -2.25
T L T e o 1% S - v v W TanE 3 e e w4 nzEow pw o 2w
80 3/0 500 430— 1 k : 5 £ 565 95
o s | ony 5 ommow o oawmo g | AR g oo |23
40 65 ° - WS 3w e 67 110,
RIBBON CABLE - 7438+ 21 74123 45 74367 50 a5y M Musie 68 703 - %
" e S Soged LAT (COLOA CODEDI 180 85 7430 13 74125 40 75325 {50 et Gt ec S 33 &
5000 Miz #30 WIRE 35 80 230 1050 16.50 7441- 70 74126 40 75491 50 ot e 592H
6000 MH7 gg condy |- ..‘;g;pev fe ot #1000 20 a5 510 275 1250 20.00 7442- 37 74150- 94 75492— .50 Zitsee [z ;?3 g:
3.?8% m:: 50 Eg:d: '90/33 rgg| SAD 1024 a REDICON 1024 stage analog ' Bucker DATA CASSETTES 1/2 HR § 85 ) R ) rausies 9 741Corv - 25
Brigade’ shift register. $18.95 S N v 2 fesens 2 787 50
CTS 206-8 eight pasiion dip switch $1.60 T IN4148 IN3I4 551 00 22/44 Pin Solder Tail 1156 Conn $1.95 mano ® owan M 1310 z:(;
€ r$-206-4 tour positior dip switch $1.45 o P — i e ot B e N
LIGHT ACTIVATED SCR's RS$232 DB 25P maie $2.25 e T i iy D lrr ] aE o e 900 20
TO 18,200V 14 S 70 CONNECTORS DB 255 female  $205 . ool et
SILICON SOLAR CELLS HoQDs aSl00 NO. 30 WIRE WRAP WIRE SINGLE LF3s6H __1.20
2% diameter 4V 3t 500 ma $4.00 REGULATORS STRAND 100" $1.40 R R
FND 359 C.C .4 $.50 LED READOUTS 309K $ 95  340K-12.15 ALCO MINIATURE TOGGLE SWITCHES PRV 1A 10A 25A | 154 6A 3J5A
FCS 8024 4 dign DL-704 C.A..3° § /5 723 50 or 24V $ 95 MTA 106 SPDT $ .9 00 40 70 _130] 40 50 120
C.C. 8" display $595 DL 747 C A 6  $1 °5 LM 376 . S 60 34075, 6.8, 12 MTA 206 DPOT S 170 = H
FND 503CC .5 8§ .85 FND 803C C 8" $1.95 3207-12, 15 15,18 o1 24V $ 95 MTA 206 P-DPDT CENTER OFF ¢ 4,35 200 70 110 1.75] 60 70 160
FND 510 C.A. .6 $ 85 FND B10 C.A. 8 $1 95 or 24y $1.25 7 MSD 206 P-DPDT CENTER OFF 400110 160 260100 120 220
c 8 MG .$135 S 1.85
0L 704.3°C.C. $ 85 79 MG $1.35 CEVER[SWITCES = 60C 1.7 g i 50
. . A A ~
OB bridg oro alog g PO
d Check of Mo Ord o d R P.O. BO AA OF OUR ORDER
0 00, COD 0.00 pshire ariae O R A 0214 6 4 0 e g

JUMBO LED READOUT ARRAY

-

-

$1.95 LiMITED sTock

By Bowmar. .5 in.
character common
cathode. Designed
for use with multi-
plexed clock chips
4 digits in 1 pack!

CIRCLE NO. 54 ON FREE INFORMATION

NATIONAL SEMICOND

Z-80
Z-80A
8080A
8212

COMPUTER PARTS

$19.95
$24.95
$6.95
$2.25

ASSEMBLED! NOT A KIT!
ZULU VERSION!

time version of 1his module i stock

#MA1008D — $9.95

We have a imited number of the 24 HR Real

CARD

UCTOR

.

/
{ 2FOR
\ $13

PERFECT FOR USE
WITH A TIMEBASE.

JUMBO CLOCK MODULE
$695

(AC XFMR $1.95)

COMPARE AT UP TO TWICE

MANUFACTURER'S CLOSEOUT!

MA1008A

FEATURES

FOUR JUMBO "% INCH LED DISPLAYS
12 HR REAL TIME FORMAT

24 HR ALARM SiGNAL OUTPUT

50 OR 60 Hz OPERATION

LED BRIGHTNESS CONTROL

POWER FAILURE INDICATOR

SLEEP & SNOOZE TIMERS

DIRECT LED DRIVE (LOW RF1)
COMES WITH FULL DATA

I I I PP

OUR PRICE!

major mtg

16K DYNAMIC RAM CHIP

16K X 1 Bits. 16 Pin Package. Same as Mostek 4116-4 250 NS access 410NS 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
VERY LIMITED STOCK!

EXPERIM
262

dow

valu

to the 18th power Easily divided

to 1HZ New by CTS-Knight A$5

ENTER’S CRYSTAL

144KHZ This frequency 1s 2
nto any power ol 2 and even

el

1N4148 DIODES
High speed switching diodes.
Silicon. Same as 1N914.
Brand New. Full Leads. Prime!

SALE!

YOUR CHOICE 69¢

20 for $1.00

69¢ea. 10/5.75

3/$1.00 10/$2.95

1495 .., 8 FOR $89.95 gy 100 FOR $2 1000 FOR $17.50
g FgRCHILD DISC CAPACITORS MALLORY RECTIFIER SALE!
JUMBO READOUTS 1 MFD 18V. P.C. i [
g tineg | s Mot populr | FUIWAVEBIdge | rowen sy cwmorion | N4005. Prime
FND-S‘(-}Coomrr(\JonAnode value! By Sprague' 4 Amp 200 PIV w y 5

1 AMP. 800 PIV.

10 FOR $5.75 FACTORY FRESH! SMALL SIZE 15 FOR $1
FET SALE! Motorola PNP Power! COMPUTER
2N4304. Brand New 2N4905 TO-3 case 90W CAPAC'TOR RCA MICRO'POWER OP AMP.
N Channel, Junction Fet
' - HFE-10i t =CA3078T Metal Can Most OPAMPS require <15V to operate But the CA3078 s designed
BVGDO-30V IDSS-15 MA Typ YSEGLS0 0 ;nax 31 By GE. 36,000 MFD 15WVDC. RoloneraiTorY STV IiaE VA Rerioe] fg?banery use Standby power a5 fow 4 700 AW
1500 uMHOS. TO-18 Plastic 2.5A Good mate for the Small Size 4% x 1% Inches thgh Gain 92 DB typical Open Loop Gain Requires anly one Capacitor for compensation
Case. Mtg. by Teledyne. 2N3055 PRIME! SUPER DEAL' $2.95 Each aS;(e)uF[iggeLax::ar Data Book for more details Similar to National LM112 Onginally cost
6 FOR $1 75¢ ea. 4/$2.50 3 FOR $8 75¢ v 3 FOR $2

Digital Research Corporation

P. 0. BOX 401247A GARLAND, TEXAS 75040 ® (214) 271-2461

TERMS: Add 30¢ postage, we pay balance. Orders under
$15 add 75¢ handling. No C.0.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 it

www americanradiohistorv com

ems.
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bramT 37-Digit

T |l =S E= CONTINENTAL SPECIALTIES

100 MHz 8-Digit Counter m

Madel
MAX-100

Portable DMM

* Overhead Protecied e Battery
AC aperation e 3 tugh LED Display
o Autp Zeroing Model 2800

gines ca it plete with test $85
eads operaning manusl and spere fusk

5 MHz Mini
Oscilloscope

Model MS 15

RCA

Color
Generator

Reg 589 50

Req $318 00

$270.30

o Batigiy ot liie Operaly
. Au\ ymatic and line sync mades
o Pawer consumptian less than 15 W

Now AVAILABLE

e 638500

Mndel MS 215 Req. 54

ot cuw\ powered
1y compati®’

20 MHz.
|Dual Trace

o Add subtract modes
CH 1&CHZ

o Front panel X Y opeiatiaf

o 175 nSec rise tme

Req 769 95

=1
\_Og“: P[Obe
“ 00 comptete

N n\ WILEMOS

+ Comes 4 01

g yolt battery $22
cluded

Jle nase pin {conforms 1©

nune leads

« Movib

m 3% Digit DMM

« Flashing Over Range Indicator
« AL10 Polunty e Overload Protected
Model 270 wired Reg $80 00

“ ¥ Kit $65.00

359 % $%7f 508

Model LB 508

Transistor Tester Model 100

f}lﬂm

o 60
. - MOOEL

. 7 2 Range @ isplay @ Fully Astomaiic

R e e $119.00
NEW ISO TIP
*Quick Charge’

3or mote

7800
R $27.95 3253& L
o Mode! ar less
Service Master Attache Styl
g Tool Cases ?\\“‘&M

goidenng lron $178
« Mode! 5800 Thermal Spm
Tool MOOEL TC 100/ > ggpR
1 995M )
wni 7 Roll Kit

Circunt Tester $22.50
ord
gt $239.50  $13.95 BSC?\aFt‘\Z%r
SUPER SPECIAL
New 30MHz Portable Frequency Counter

Accessories
« 30MHz reading guaranteed, 50MHz typical » Full 6-digit display

with range switch allows 8 digit accuracy ¢ 1Hz resolutipn—even at
30MHz and beyond  Ideal for field service and MRO apphicatians

Reg $120.00

BSR129

Madel

$654.50

with accessories

Speaker

90 oz. ceramic magnel

n 07 705, 10 1Band sl I ifi 0 Series
orks W < out of circutt @ Operates on €0 Mag'“ﬁe( ot 70 R
$16LED O play o Tesls transistprs 1 07 0 \‘s: " rome 16 make b oished
wdoefvn‘ sB 50 cogur " Cisa speaser tone, 10 visual ODSENAD Poltabm LAMP Pnqu:: :, . o u::"m Call TO LL FREE 1978
e e 15MHz g i 108 TS (800) 645-9518 |Catalog
: 51
LEADER U HEI':'Fr;e;scaler ZER Befare yau buy test equipment )
- 4 5 | R any make or model - check out prices Rl
Transistor | -~ § | e £ VOM Multimeters | G e . "
a nter range $3 00 for shipping and insurans
Checker |11} |iwlwir = 20K ohm/v $17.85 W E et
o FCC accurate with

Model LTC-806

Reg. $159.99 $1 36.00 | | #e s12000 SUPER

=— 1$79.95 BUY

with probes

CIRCLE NO

with mirrer approp sales lax

855 Conklin $1 Farmingdale, NY 11735

17 _ON_FREE INFORMATION CARD

THE EGUHURAM” FAMILY OF 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 gualified under the Certitied 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.

TRS-80 MEMORY

8K ECONORAM II: Use with any S-100 machine. Dual block configuration. Kit $135, 3 kits
$375, assembled/tested $155.

12K ECONORAM VI: Brings Econoram quality to the Heath H8 buss. Unkit $235, SPECIAL
— 2 unkits $399, assm/tested $270.

16K ECONORAM IV: Use with any S-100 machine. Under 2000 mA current guaranteed.
Unkit $279, assm/tested $314, CSC qualified $414.

24K ECONORAM VI Qur top of the line for the $-100 buss. Under 2500 mA current
guaranteed. Unkit $445, assm/tested $485, CSC qualified $605.

ALL OF THE ABOVE ARE AVAILABLE FROM STOCK. Coming soon: 32K boards for
the S-100 buss, the Intel/National 80/10 and 80/20 machines, and the Digital Group .. . plus
an $-100 dual USART I/O board and our new family of $-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.

TJTETH ETETS ETH A TETH WTETR NTETRTITETY]

A1003 cLoCK MODULE

Add 3 time-setting switches, 12V DC,

EXPANSION $159

Qur 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/$450) . . . and we back up our parts with a 1 year warranty.
_l_l_l_ N N

12V 8 A POWER SUPPLY KIT §

Handles 12A with 50% duty cycle. |deal
for powering mobile equipment in the
home. Crowbar overvoltage protection,
foldback current limiting, adjustable output

y 11-14V, custom wound heavy-duty
transformer. RF suppression, easy
assembly (all parts except xfrmr/fitter

caps/diodes mount on circuit board). Case
not included. With full assembly instruc-
tions.

$44.50

CIRCLE NO

18 ON FREE

; $16.50

name and address, we’ll take care

TERMS: Cei res add tax. Allow 5

i (more for power supply) excess
refunded COD OK with street address for
UPS  VISA“/Maslercharge’ call 24 hr
order desk ar (415) 562-0836). Thanhks for
your businmss.

ship

INFORMATION  CARD

wWwWwW americanradiohistorv com

B!

and you're up and running. Ideal for car,
van, other mobile applications thanks
to xtai-controlied timebase. Large (0.3")
blue-green flourescent readouts. In-
cludes custom options for car applica-
tions (automatic dimming when
headlights are turned on, etc.). Whether
you need a clock yourseli or want to
present someone with a fine gift, this is
an excellent choice. With applications
data. 3/$46.

FREE FLYER: Our 40 page fiyer lists bargain after bargain. Send us your

of the rest.

ERBO[)

BILL GODBOUT ELECTRONICS
BOX 2355 OAKLAND AIRPORT. CA 94614

C
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7480 .. .. 0.31 74181 .. . 175 741542 . 060 74L5192 090 74578 . 058
7482 ...050 | 74182 . 075 | 74LS47 ..075 | 7415183 090 | 748112 058

7483 ... 054 | 74184 175 | 74LS48 072 | 7415194 085 | 745113 058
7400 ...$0.04 | 7485 ... 080 | 74185 . .175 | 74LSS1 .. 0.25 ‘ 7415195 050 | 748114 . 058
7401 ... 015 | 7486 . .. 027 | 74188 ... 280 | 741554 . 025 | 74LSI9 080 | 745132 ..0.75
7402 ... 0.15 ' 7489 . 175 | 74190 .. 095 | 741555 . 0.2 ‘ 7418197 .080 | 745133 ..0.38
7403 015 | 7490 ... 040 | 74191 095 | 74LS73 ..0.38 | 74LS221 105 | 745134 ..0.38
7404 ....016 | 7491 ... 051 | 74192 ... 080 | 741574 . 035 | 74LS251 080 | 748135 049 |
7405 ... 016 | 7492 ... 0.40 | 74183 ..080 | 74LS76 . 037 | 7415253 080 | 745138 . 077
7406 ....024 | 7493 . 040 | 74194 ... 080 | 74LS78..036 | 74LS257 .0.70 | 745139 . 1.50 ‘
7407 ... 024 | 7494 ... 060 | 74195 .. 049 | 74LS83 . 0.75 | 74LS258 .0.70 | 745140 . 047
7408 ... 017 | 7495 . . 0560 ' 74186 ...0.73 | 74t885 .. 130 | 7415258  1.60 | 748151 | 125
7409 ... 017 ’ 7496 .. 060 | 74197 . 073 | 74LS86 ..0.36 | 745260 034 | 745153 210
7410 ....0.15 | 7497 . ..245 | 74198 ...1.30 | 74LS80 . 0.50 | 74LS266 .026 | 745157 075 |
710 018 | 74107 ...029 | 74199 .. 130 | 74LS92 ..050 | 74LS279 052 | 748158 125
7412 ....020 ‘ 74109 ...0.32 | 74251 ... 100 | 740893 ..050 ’ 7418283 072 | 748174 .. 150 |
7413 ..025 | 74121 029 | 74279 ... 049 | 74LS35 .0.85 | 74LS290 .0.60 | 745175 . 145
7414 055 | 74122 .. 035 | 74283 .. 1.00 | 74LS107 .0.35 | 74LS295 090 | 745189 .. 2.75 \
7416 . 022 [ 74123 0039 | 74290 ..059 | 74LS109 035 | 74(S298 090 | 745134 175
7417022 | 74125 ... 037 | 74293 ...057 | 74LS112 .035 | 74US365 052 | 745200 . 326
7420 ... 016 | 74126 .. 038 | 74298 ... 092 | 7418113 .035 | 74LS366 .052 | 745206 375
7421 .07 | 74132 .. 065 | 74365 ...0.62 | 74LS114 035 | 74LS367 052 | 745253 . 0.95
7423 ...025 | 74141 . 070 | 74366 ...062 | 74L$123 .090  74LS368 052 | 745257 . 1.15
7425 ....025 | 74145 ... 065 | 74367 ...0.62 | 7418125 .046 | 74LS386 .0.36 | 745258 115
7426 ... 022 [ 76147 150 | 74368 ...062 | 74US126 .046 | 74LSI%0 165 | 745280 ..2.25
7427 ...018 | 74148 .. 1.15 l 7415132 .0.72 | 740393 . 1.35 | 745287 . 320
7430 ....0.15 | 74150 ... 079 m 7415133 .0.34 | 7415490 . 1.10 | 745289 355
7432 ....023 | 74151 ... 059 | 74L8136 035 | 74LS670 229 | 74S300 .. 160
7437 ....021 | 74152 ... G593 | 74LS00 .S021 | 74LSi38 070 748305 . 190
7438 ..021 | 74153 . 060 | 74LS01 027 | 74LS139 .070 148310 .. 2.85
7433 ...025 | 74154 . 095 | 741802 ..0.21 | 74LS151 .0.65 | 748312 105
7446 .05 | 74155 065 | 741503 ..0.21 | 74LS152 .0.65 | 74500 . $035 | 745313 . 155 |
1041 070 | 74156 . 0s ‘ 741804 .. 024 | 74LS163 .0.66 | 74502 ...035 | 745316 . 240
7442 ....038 | 74157 . 059 | 74LS05..0.24 | 7418154 .1.00 | 74503 . .0.35 | 745341 ..4.10
7443 I 74168 . 059 | 74LS08 ..023 | 74LS155 .0.62 | 74504 . .036 | 745342 . 120
7444 ... 055 | 74160 ... 0.79 | 74LS09 .023 | 74LSI56 .0.62 | 74505 . .036 | 745343 . 495
7445 74161 ..079 | 74LS10..021 | 74tS157 0.62 | 74508 ...0.38 | 745346 . 125 ‘
7446 .. 74162 .09 | 74LS11..02) | 74LS158 .0.70 | 74809 .. 038 | 748362 . 2.15
7447 74163 ... 078 | 741812 ..0.27 | 74LS160 082 | 74810 .. 035 | 748387 . 4.70
7448 . ‘ 74164 .0.79 74L513 .. 040 7418161 . 0.82 74511 ... 038
7450 ! 74165 ... 090 | 74LS14 ..0.85 | 74LS162 .0.82 | 74815 (038 J‘
7451 .. 015 | 74166 ...095 | 741S15 ..026 | 74LS163 .082 | 74520 .. .035 | |
7453 ... 0.15 ‘ 74167 ...320 | 741520 .. 023 | 741164 088 | 74522 ...036 | 74C00 . S04
7454 ....015 | 74170 .. 185 | 74LS21..0.23 | 74LS168 .083 | 74530 ..027 | 74C02 ...024 |
7459 015 | 74173 . 100 | 741822 ..023 | 7415169 083 | 74532 050 | 74004 . 0.26
7460 ...015 | 74174 .. 085 | 741576 031 | 7418170 160 | 74540 ...0.35 | 74C08 ...025 |
7470 ....027 | 74175 ... 075 | 741527 ..026 | 74LS173 1.00 | 74551 _ 017 | 74010 . 024
7472 ....024 | 74176 .. 069 | 74LS30 ..023 | 74LS174 075 | 74560 . 035 | 74014 . .0.90
7473 .. 024 | 74177 ...070 | 741832 ..030 | 7418175 0.79 ‘ 74864 ...038 | 74C20 ... 025 |
7474 ... 024 | 74178 ...120 | 741837 ..031 | 74LS181 .2.50 | 74565 = .038 | 74030 . 0.24
7475 ....045 | 74173 120 | 74LS38 ..0.31 | 74LS1S0 .0.90 | 74574 . .@58 | 74032 025
T476....029 | 74180 085 | 741540 ..026 | 74S191 .080 | 74576 ...058 | 74C42 . 094 |

~ PRIME TTL & CMOS AT LOWEST PRICES |

74048 096 | 4007 ... 0.16 | 4086 .. 064

74073 ...062 | 4008 . .0.74 | 4089 .. 275  AAMHTEDITHNTRETDINE
74C74 ... 048 1 4009 .. ..0.35 4093 155 | Merchandise Total Discount
74C76 .. 0.68 | 4010 . ..035 | 4099 ... 2.10 $ 000-$ 999.. . .. .. .. NET
74083 128 | a0n1 016 ‘ 4104 ...280 | & 1000-5 2499 . LESS5%
WEahmono e EmiRE U
MO 35 | une 07 | o ge | 5 [0000-S49899 . LesSio
74090 . 092 l 4015073 | 4511083 | SO0 I

74093 .09 | 4016 .08 | 4512 . 080 -00and Up ... .LESS 25%
74C95 ... 1.04 | 4017 .. 078 | 4516 .. .0.76

74C107 .. 0.68 ‘ 4018 ... .0.78 | 4518 ... 076 ANDARD SHIPPING CHARGES)
74C151 178 4019 ... 0.21 4519 ... .0.62 1f your Merchandise Total is between:
74C154 . 290 | 4020 ....083 ‘ 4520 .. 088 | $ 000-S 4.99.... .. .. add $2.00
74C157 .. 1.78 J 4021 ....083 | 4527 1.48 $ 500-$2499. . .. . add $1.00
74C160 . 1.08 | 4022 ...0B3 | 4528 086 | o 2500 sqq09 2dd $0.75
74C161 .. 108 | 4023 ... 0.6 | 4532 088 | s 5pop seaen 20t SO.50
J4C162 108 | 4024 086 | 4539 .10 o R Tt ars
74C163 .. 1.08 | 4025 .. 016 | 4855 . _ggy | S ocardUp... -

74C184 . 108 | 4027 . 0. 88

740165 .1 og | a028 g% iggg ggs e above charges include shipping via
TACI73 116 | 4029 ...0.98 | 4584 074 | FIrSt Class Mail or UPS fyour choice),
740174 108 | 4030 ... 021 | 4702 . 7.0 | and insurance on all domestic
740175 104 | 4031 .. .297 | 4703 .. .825 | Sshipments.

740192 ..130 | 4034 275 | 4704 ... 730 ——
L BRI Y YR TRR Il S PECIAL SHIPPING CHARGES
74095 110 | 4040 . 086 | 4706 ....975 | cop .. . $1.00—additional
74C200 750 | 4081 064 | 4707 ...835 | (pSpue 5 00-sddiions
70221 138 | 4042 . 084 | 4708 ...1435 | ool i e
o i | aoid 06 | 4 oey | SoecmlDelvery. | S1 25 sditions
74C903 . 048 | 4046 135 | 4721 . 3135

74C904 ..0.48 | 4047 . 145 | 4723 ....093

740905 600 | 4048 . 085 | 4724 ... 129

Rer R R RSN INTERNATIONAL
740907 . 048 | 4050 033 | 40014 . 072

74C908 .. 0.96 | 4051 . 0.89 | 40085 ...147

740909 . 1.78 . 4052 .. .089 | 40097 ...054 COMPONENTS T
74C910 ..6.00 | 4053 .. .0.88 | 40098 .. 0.54

| 740914 090 | 4080 . 140 | 40108 . 0.80 CORPORATION

74C918 .. 1.16 | 4066 .. .054 | 40160 .. 1.08
74C925 ..7.80 | 4088 ....0.34 | 4016) ... 108 P. O. BOX 1837

740826 780 | 4083 026 | 40162 ...108  COLUMBIA, MO 65201
740927 ..7.80 | 407G ... 0.40 | 40163 .. 1.08

740928 ..780 | 4071 | 0.19 ‘ a7 - 108 PHONE: (314) 474-9485

a3 . 02
m 4075 ... 021 .
4976 116

4000 . .S0.16 | 4077 .. 046

4001 ....0.16 | 4078 ....035 ’

4002 ... 06 | 4081 ... 019

4005 ...085 | 4085 064 |
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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 reporducer.
Built-in cross-over network Excellent choice for a low cost Hi-Fi system for autos, vans, or
in your home. Frequency response s 8 smooth 80-15000 Hz. 8-ohm VC, 10 oz 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 20-4000 Hz, 8-ohm
aluminum VC; powerful 20 oz ceramic ring magnet and a rubberized accordion-edge
suspension for excellent compliance. Handles 50W max. Use with the NT576 for 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 50W max.
Frequency response is 4000-20000 Hz. 8-ohm VC, 8-02. ceramic magnet. Your system can
have a brilliance you never imagined NT576 $6.99

Resistors Standard values, +5%, first quality. Packed 5 of one value.
%W 5for$.25 %W 5for $.30

Capacitor Special 3600 mF, 40vdc Sprague “Powerlytic” $1.89
Relay SPDT, 12Vdc - 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 3-6Vdc.

NT527 $1.29
And, the largest inventory of domestic and Japanese
transistors and ICs in the United States.
WRITE FOR FREE CATALOG
Minimum Order $5. Add $1.50 Postage and Handling.
New Tone Electronics
PO BOX 1738

ALL PARTS GUARANTEED ﬂ“&
|
L ‘\"l'f:—w-
Canada add $2.00. N.J. Residents add 5% Sales Tax.
Bloomfield, N.J. 07003

CIRCLE NO. 37 ON FREE

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 valtage
sensing circuit (not likely) — just approaching the protected area will
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.

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.

— 1 @Gr!\
k\@QO

Installation is easy and requires 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. ......Ocular 2 $19.95

Was $49.95, now ......

INFORMATION  CARD

www americanradiohistorv com
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" PLANNING TO
=
=

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, Boutder, CO 80322

giving the following information:
[ Change address only [ Extend my subscription
ENTER NEW SUBSCRIPTION

[ tyear$13.00 [ Payment enclosed
\ Allow 30-60 days for (1 extra BONUS issue)

1)

L
FIX OLD LABE
AF D address here. \

o label handy, print OL

](youhave“ \
-

1
\ Name//?/,ﬂ,,,"i

P

:) Address / \

1 |

\ 1
\

Cityl——stz=r—

——— )
state————_ ___ ———
- NEW ADDRESS HERE 0228
Name
please print
Address Apt.
City

State 2ip
Additional postage on foreign orders: add $3 a year for Canada, $5
a year for all other countries outside the U.S and its possessmny

Cash only on foreign orders. payable in U.S currency.

/"TV-FM Wall Plates )
Reg.

C 10

AA-051

eMounts In Standard Wall Box

eFor Flat TV Lead-In /

(2 Station INTERCOM
~ SYSTEM

A= il N
;ﬂ& \ \

eComplete
eEconomical To Operate

"CBLOCKMOUNT
49953+

eAnti-Theft Protections
eFor CB or Monitors

e,
/Gallium Phosphide

LED'S con 59(;

#2V0lt-10mA «Shpg wt b

PL-233. Large Red 59¢
PL-235. Large Green 89c¢
PL-237.Large Yellow 89¢

(e )
ﬁECURDER MIKE \

1495

MK-093

oA Perfect Replacement For
Most Portable Cassette

(COMPACT TRUMPEﬂ
499 5

eMounts Under Hood or

In/On Truck Cab

/ HOBBY MUTURS

740

"Reg. 59:: MO-333
D eUsed in Most Slot Cars
eSturdy Construction

Wil Withstand Many Hours
of Use /

Copper-Clad
PERFBUARDS

L 29
HF-184

e1 16 Thick-Unpunched

-~

INTERNATIONAL ELECTRONICS UNLIMITED
CERAMIC CAPACITOR CAPACITOR PACKAGE $7.95

ASSORTMENT sV | etectrotytic - axial
Ipf 33pf 821 220pf 820pf  .02%uf 512:72085 thng‘}};g"v'""
Spf alpf 100pf 270pf .001uf .030uf f ;¥ u
1opf 56pf 150pf 470pf .0047uf .050uf | 1Uf/16Y 100uf/10¥
22p¢ 68pf 180pF 600pf .Oluf . luf 2.2uf/25¥  150uf/25Y
10ea_of above values 31195 Suf/25v 220uf/25v

10uf/50V 500uf/30¥%

Suppiied in stee) cabinet with clear

styrene drawers. -.419.95

Cabinet shippin:
(US & Canada).. ......

CAPACITOR PACKAGE $3.95

shipping & handling
US, Canada & Mexico $1.00
Other countries $2.50

TRIMPOT PACKAGE $11.95

$2.00

polyester radial * 10% miniature cermet
10 each of following values single turn, Mepco 8014
.0047uf/100¥  .022uf/100Y 2 each of following values
.015uf/100v .033uf/100V 500 ohm, 1K, 2K, 5K, 10K,
.018uf/100v .047u/200¥ 20K, 50K, 100K, 500K, 1M
LED DISPLAY SPECIALS TANTALUM CAPACITOR
DL702  .30" red CC LHDP  $.59
HP3400 8" red CA LHDP .99 ASSORTMFNT
HP3405 .8 red CC LHDP 99 solid dipped 201
HP7651 .43" red CA RHDP 69 §2u;/;§v 2 Ju';JSV ;;w/znv
- 3uf/35¥ Juf/16Y £/16¥
(LT e Tty 6 aur/iee 331110
TS 2.2uf/2%  10uf/208  47uf/20V
Sea of above values L317.75
HEAT STnk P e
ko utility b 821,95
) 1°0m Box SMppmq “{us'a can.) $1.00
[ 8

liL RESISTOR PACKAGE
carbon film, *5%,
for T0-220 package
aluminum, PC mt tabs
5/$1.00 100/$15.00

REGULATED POWER SUPPLY

Plus & minus 5V 12V 15V
Uses 3 LM340T and 3 LM320T
regulators, 115V/29v (T transformer
plus PC board capacitors & diodes.
AH parts, schematic, instructions
29......... $12.95 + $1.00 Shppng.
PRECISION
RESISTOR PACKAGE

Renm
METAL FILM RESISTORS

1/4 or U? HI!!
K, 1.5k B3
100K, 1™

10K, 3K,
Y5ea af above values-

$5.45
14 PIN TC SOCKETS

I low protile solderta:l
10/$1.65 100/$15.00

Hetal film, 1%, 1/4w. 50ppm
240 resistors. 4 ea. from 10.5 to 864K

S.s21.
Supplied in steel cabinet with clear
stryene drawers $39 50
Cabinet shipping chrg, US 3 Can.$2.00

+ 1%, 1/4w, + 50 PPM/OC

Standard Decade Values 10.5 - 464K ow)
Qty. Ea. Min 10/value  Min 100/value
1-9% $.20 $.15

100-99% .20 .10 $3.00/100
1000- 8.00/100

Complete satisfaction guaranteed. Shipment to US and Canada prepaid
unless indicated otherwise. Other countries add 10%-excess refunded.
Orders shipped in 3 working days from receipt. Minimum order $10.00
California residents add sales tax. Minimum COD or charge order $15.00

— e ———————
INTERNATIONAL ELECTRONICS UNLIMITED
VILLAGE SQUARE, #.0. BOX 449, CARMEL VALLEY, CA 9924 USA
TELEPHONE 408 659-3171
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DIHEET FROM JAPAN'S BIGGEST ELECTRONICS SUPPLIER

all components for all Japanese makes

.46 | .17 ’zscre s
81 B 3¢ 17
95 5| 837 12
(a2 38 5!
V12 35 3
o8 95 2
28 .35 3
182 35 ]
2 77 &0 9
7 .05 €7 65
76 237 95
53 177, .48
98 136 65
.08 &7 '
98 35 1
108 56 4
329 282 12
560 552 7
‘a2 67 1
207 63 3
79 K
.95 60 05
2.10 ‘88 05
Y23 ‘o8 .05
175 80 96
123 77 03
35 7 63
B2 . 63
= : B
in ' :9%
(60 2. 05
35 ] 05
38 ' ;i 30
3 1. o ]
9] 2. - .73
35 35 EX i 73
35 50 |1 63
35 3 |5 2 .28 .33
39 Y 329 B4 134
a2 Q &3 143 ‘a5
23 5 e 015 aH
‘a8 35 Fag /36 3
25 38 343 154 ‘58
3% a8 258 135 155
35 38 | 150 52
35 35 238 /94 45
35 &7 207 .24 H
£ .70 775 a7 |1 56
.35 35 338 .15 57
56 28 8 194 23
VoS 2.07 33 123 .06
98 156 1 155 52
182 35 28 98 80
98 87 Vi 131 ‘g5
105 &7 2.7 .50 03
2.45 8a v 28 157
s 70 318 28 75
80 198 .58 163
&0 392 1.08 37 63
58 142 178 .38 98
105 28 a2 194 .77
123 ‘88 188 131 7%
1.23 277 315 .25 7%
53 1 3a7 :78 54
5 1.37 -58 266 4
-38 252 o 2.73 .54 | L
7 .33 3.45 ‘34 .24
3 £ 219 50 ¥
35 2108 60 .28 | ot
4z 298 2.45 H
63 8a 70 8
i i 225 2 | b
a7 .3 .05 2|0
457 3. 74 68
277 215 105 | B8 | U
.46 o 84 1
35 -8 a7 "33
207 83 136
.42 1.05 36
| i
135
32 2 1
a2 ] 3t
5Ce9y 35 1179 82
258407 |Feis 133 108 23]

TV, RAOIO STERED, SPARE PARTS
KITS (with beautiful fitted case)

QIP IC TEST
CLIP 16P

$300 =3

EXTRA LENGTH TEST CLIPS
TRANSISTOR Set ¢=H NE

A-TYPEIS6 species, 123 pes) ideal chps far

B.TYPE(114 species. 123pes). S27500 pracision testing
DIODE Set 50 00 £ f o of componens
IC Set (27 pes) $14000 | 1 RED, on PC boards ar
CR Set 1479 pes) $10000 | 1BLACK  $100  chessis 3"axch

Recorders 2 Sizes
eFits Easily in Hand HW-1842 x3 Reg.59¢. 29¢
NOT Bulky HW-182.6x6" Req.1.29 .79¢
Jep b orqe . 0 J 0 44
® NAME
-—
. 0 ADDRESS
- CITY
STATE ZIP
Qty. Stk. # Description Price Ea. Total
[ ] Please end P 8 a0 . o) ([ Tax
. Postage —
0 (U 0 3 g 2 o atalod Total
CIRCLE NO. 41 ON FREE INFORMATION CARD
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Most arders shipped same day. Mimmum order US$20.00 Send postal or bank maney order
anly. Please add US$3 50 for ah shipping and handling pec order. Dealer inquicies also invited.

ADO ELECTRONIC INDUSTRIAL CO.,LTD.

Daini Kitazawa Bldg.. 10-7. Sotokanda 3-chome, Chiyoda kv, To nyr 101 lapar
Telex: 0222-4754 ADO | Tel: 03 253.8303 Cable MIDRAINCO TOKYO

CIRCLE NO 3 ON FREE INFORMATION CARD
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;B&F"B&F'B&F'B&F'B&F'B&F'B&F'B&F'B&F'B&F's&F's&F'B&F'B&F'B&F'
)
u . ; = c I
z = 4 o9 | ~ o
5 ot & hd) il o] ol 2|
—— !
z SPEAKER ENCLOSURES | N
| Mfg. Ciose Out — FAMOUS MANUFACTUERE had model change & close out of |g R
| Production run. They might have slight blemishes, or 2nds on the finish — Only we |
wi saved big for you. {Sample picture shown) — most are ducked port 3 & 4 way with a
; Popoff grills & tweeters mid-range controls on front. Sold by pair only. F3 S
2 %— 35wt - 3 way — DP — L.P. $198.00. . . Cost $118.88 m
" — 50wt — 3 way — DP — L.P. $279.50 . Cost $179.88 i -

I i, . o nnyvale, CA 94086 (408)734-8470
a| 12 —70wt—3way — DP — L.P. $349.50 . . Cost $199 88 o 540 Weddell Drive, #4, Sunnyvale, CA 9
° - _— — e _ g
u w 74C08 €5 a7 235 74161 1.00 8973 295 8334 4.00
£ .& TOUCH ; CMOS  5uGo 25 43 B 74163 130 8974 295 @553 650
] £ 5 4000 15 74014 175 7432 30  ja164 145 8976 295  ssss 338
C . * % SWITCH S| 40 20 74C20 26 437 a4 jat65 135 75107 325  poae e
< " % |~ 4002 20 79C30 26 7440 18 74165 120 75450 1.00
Z « ALAR « 4007 20 74C32 .30 7442 100 74173 1.70 75451 .80 LINEAR

NEW! packaged system. A super close. 2 4010 36 74CA2 140  j445 70 74175 105 75482 80
> 4 34 per clos: i 4011 74C48 275 0N 35
<] out item. Protects your valuables: guns, G z 74C73 i o] 20 1477 90 75453 80 07N 35

cB* . o b ~ 4012 20 4C7 1.25 7448 .70 74182 85 75491 1.25 y
w S, stereo equip t, test 1t N 74C74 75 308H 1.00
z yment . N 4013 35 , 7450 25 34191 120 75492 1.40
Zletc. ... ... List Price $22.88 : 4014 B0 74CBE 100 7451 25 74192 145 75494 150 09K 1.5
g ... .BMI10474 . . $7.88 o 4015 30 74090 110 3453 35 74193 139 Peri 09H  1.00
3 for $22.88 . . _8MI110474 . . $22.88/3 » 4016 35 740393 125 j454 35 74195 100 eripheral 3181 1.50
< PIEZO=— Z || 4017 82 74C151 275 340 72 74198 170 8212 350 XW0HS 88
@ RACK CABINETS EQUIP E LECTR IC ; 4018 92 74C154 300 7472 40 74197 q1p 8214 8s50 32075 125
ol Size:  24"x24"x68%" with rails g | e 20 10181 210 3473 40 ra199 2325 B26 375 3AT42 135
3 on _hont & back for mounting = TWE ETE RS m 4020 1.0 ;:g:g‘) 1.40 7474 40 74367 90 gg%; ;;g eonr, :;g
& ZCIulpmen(' on 19" centers. No | *3%" Super Horn. $7.88 Ea. $14.88 Pr. £ ﬁgg g‘;' 7‘C163 :;g ;:;g fg Interface 8251 1150 340712 125
= Nours or sides - list price $185.00 | *2X5" Horn Tweeter. . . . $17.88 /Pair 2 4024 75 T4C165 1.5 3483 105 0025 350 8255 1050 340T-15 1.25
#| NEW SURPLUS! Your cost only *2X6" Horn Tweeter. . . . . $23.88/Pair [ || 4025 20 74C174 150 3485 340 0026 1.75 2513 950 340T-24 125
u|$50.00 each.  Qty jed. Frt. bl 4027 34 740902 BS 1486 43 BG40 125 2516 950 3N 125
ol collect. 5 . 4028 79 740904  Bs 7489 200 8641 275 1013 650 388N 1.15
o 8082049, s - g | 4023 10 740905 300 7457 75 8806 300 S5SN 35
2 3 | § v B [ 4030 20 740914 V85 3493 go 8BS 125 8000 TTL Ssen s
4 MOTION DETECTQR REMOTE f&= 4|l o o L Jae 2P a3 1o sy TR BN seo
3 ¥ CONTROL i [P [] %41 100 7400 16 74121 15 BBI3 245 8092 95 666N 170
9 SYSTEM ! T Q || 442 .70 7401 17 74122 49 B835 245 B804 6O S6IN 165
I . o I 4044 60 7403 47 4123 65 8836 125 8095 B0 JO9N 30
= Brand New! Originally for TV use . . .. | ® 4049 35 7404 A9 74126 65 B83? 245 B096 90 T4IH 25
| YOU can use it to contro! stereo - on/off ; 4057 1.10 7406 40 74132 125 B838 245 8098 S0 3035 240
i tape, on/off power, volume, & more. All | m 4066 70 7407 40 74141 1.5 :ggg :.gg g:gé g—;g 3401 125

; . 4068 40 7409 25 74145 1.10 .

9] This alarm sensor Tl the protecten s :'i::z‘f;:zd:::;;”os: the joomwith |» || 4065 40 7410 13 741481120 E86s 120 8220 335 74LSxx *
g with an energy screen that cannot be f| oo designer. Includes rrane sarious |z 4075 20 7413 78 74150 90 BB67 185 8231 225 o
El seen, felt or heard. Triggers your alarm C esigner. Includes transmitter & |m 2 23 7414 68 74153 110 8865 1.75 8242 1.75
q e receiver. Also includes Mfg's schematics. | ® 74C00 25 7417 38 74154 125 8879 225 8250 1.75 through
Ol enever burglar moves through detect. o X

or field. Mount T Sh.Wt. 1Lb.. . 8C30372 . $25 00 e 74C02 45 7420 18 74155 75 8880 275 @60 225 P
i : s on ceiling, wall, desk, U 74C04 32 7421 365 4167 100 8884 245 8281 1.00 0 395
i) shelf gc. Optional delay mode, auto. Send orders to: z
uw]reset. Operates on 12.5 VDC.A close-out ? m ® For more 741.Sxx, refer 10 our ad in the June issue of this magazine.
«| that originaity sold for $179. 00! 3 Lbs. VISA' | B&F ENTERPRISES :
2|9t L. #80530336. 4 Loz v ) DEPT. R-12 & SPECIAL DISCOUNT
@[  Visit our Retad Stores 119 Fosier St Prahode: 119 Foster Street w OEM EDUCATORS AND SCHOOLS
O Mass. 01960 or our NEWEST store TiiE: TOWNE Peabody, MA. 01960 |2 ’ For a low quote, send a list of your needs and, it possible, desired prices.
a DUMPE. INC.. next 1o WOOLCO. 777 Willow ’ . o N PR I
zL St.. Manchester, New Hampshire. (617) 5315774 m | 0 quantity is too small.
“llse vour BAIMC o0 Ak for telephone YD 2 : 3 4 ‘ Minimum order $5.00 US curmency. Check or money order only. Add 5% to cover shipping and
N Ptease. Add POSTACE. clephone orders - Call (617) 5315774 - No (.0.1% ‘J o handling charges. Calif. resicents sdd 6% sales tax. Senta Clara County residents #Gd 6.5% teiss tax.
CIRCLE READER SERVICE CARD FOR FREE JUMBO CATALOG |

CIRCLE  NO

N.J. Residents add 5% Sales Tax.
We pay postage for prepaid orders
under $50.00. add $1.00. Canada
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NEW-TONE ELECTRONICS

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 volume discount price list.

COD's WELCOME
Hours — Daily $AM -7 PM E.S.T. Sat 9 AM - 5 PM
All Parts Guaranteed Against Factory Defects

of $50.00 or more.
$1.50

CIRCLE NG 38 .ON FREE M
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A division of New-Tone Elecironics

”~
INTEGRATED CIRCUITS INTEGRATED CIACUITS INTEGRATED CIRCUITS TRANSISTORS INTEGRATED CIRCUITS INTEGRATED CIACUITS TRANSISTORS TRANSISTORS
ANTIS 2.25 M51202 180 UPC574 120 25C1429 149 AN214 185 UHICo04 560 288175 39 25C1034 545
AN228 a65 [l ms3216p 180 UPCSA3C 3.30 25€1452 160 AN217 170 UHIC00S 560 258374 a0 25C1061 %0
AN272 350 [ msazr3e 160 uPCI028 180 251474 105 AN239 485 UHIC006 560 258307 155 25C1079 390
ANIT3 405 M58473P 790 UPCI031H 298 25C1548 79 AN241 210 UPC20C 280 258370 62 25C1096 55
AN3ZY 225 @ wmeano 295 UPC10321 135 25C1583 8 aN2a7 295 UPCS55H 180 2584(5 % 25C1166 8
ANIZE 330 @ wmBB719 770 251622 a9 ANDIS 220 UPC563H2 800 258407 1.00 25C11728 390
ANKZ 2710 MN3006 590 25C1630 360 BAS11A 220 uPCh66H 1ig 258475 118 25C1173 0
AN3IKE 249 MN3007 1995 2sC1881 39 BAS21 235 UPC575C2 155 28Ba€3 118 25C12264 65
ANGOS 550 l Necsi07 1495 25C1682 k) €X101G 695 UPC532H7 9 2584M o5 25€1237 215
ANEI2 270 [ eLi03a 875 251761 158 HA1306W 248 UPC1001H2 235 258492 105 251239 285
Ba40) 150 fll sczeaa 780 25C1762 485 HA13394 295 UPC1008C 5785 250372 30 25¢1306 185
84202 150 [l sG609 450 25€1778 a0 LA1266 360 UPC1020H 235 25¢373 0 25€1307 285
BAKOS 630 5G6293 340 25C1778 45 LAL051F 2’0 UPC1025H 238 25C380 30 25C1382 45
84612 240 [ 5G6523 1740 TRANSISTORS 25¢1787 64 LA¢400 235 UPC1152H 325 25C3874 5 25C1384 s
BA1310 @50 sSup10 690 254772 108 2sC1881 129 D341 189 UPCI56H 235 25C394 35 25C1675 3
HANIZ, 210 511020 1395 25A78B6 39 2501844 54 M5115p 680 UPDBSTC 945 25Ca58 30 25C1678 155
HA1329 245 511030 1900 254811 75 25C1885 79 M51513L 245 UPDBSEC 720 25Ca80 a5 2scrr2m 100
HA1366W 230 [ snoso 2780 254818 105 25C1906 a8 MN 3001 1650 25Ca81 145 25C1760 105
HATI66WR 330 f smsioa 890 254835 135 25€1923 39 MN3002 55 25C482 135 25C1909 27
HA13.8 385 W sms1070 1195 254840 168 251940 64 MN3003 704 25C495 & 25C1957 80
HA1406 r0 @ sTkoi3 110 254841 3 25C1945 550 PLLO1A 455 25¢503 45 2501973 70
LA1272 160 5TKQ14 865 254842 43 25C195) 159 PLLO2A 585 25C51 32% 25C2028 65
LA1365 220 W@ sTkoe) 17 50 254861 155 25€1959 39 PLLO2A G 585 25535 a0 25¢2029 195
LA1366 350 W sTxo7s 822 254879 125 25C1963 330 STKOI 435 Ly 25c627 135 25€2081 118
La3101 375 @ sikany 898 25a880 % 251981 260 STRO15 485 254102 P 25C634A 50 25C2092 220
LA4220 255 W rajosze 525 25891 70 25C1982 330 STK032 1380 S o0 25C710 30 2502098 340
Ladei0 270 W varie 360 258915 7 2502009 85 5TK0S0 28 86 Gy i 25¢730 13 25072 )
LD3000 270 M tarz0ep 306 254922 398 25€2021 65 STKO56 1090 XL 89 250732 25 25092 175
L03080 3o @ rarziar 118 254923 450 2502072 39 STKa15 810 XY T 25738 S 250180 195
LD31104 35 W rarzi7ar 330 251940 % 25C2120 45 STKa39 1010 ELEET b { 25C756A 195 250218 345
03150 195 M varaeze 350 25A991 58 25c2212 165 TAT045M 248 o 2 25¢778 335 250234 80
M5109P 330 TAT521M 388 258509 155 252213 145 TA7060P 1185 EErE o< 25C781 2.45 250235 80
M5112v 60 l tareorr 990 258528 ran 252214 295 TA7063P 110 754643 i 25C784 20 250261 a0
ms118L 250 varc00e 480 258540 7 250388 365 TA7074p 290 Eere £ 25078¢ a5 250313 80
m51300 112 [l reasioas 330 258567 230 250477 195 TaT089P 245 e N 25€79: 245 <0315 80
M5135p 340 TBAB10DS 330 258618 295 250528 330 Ta7092pP 545 ;::::‘ :2 28C79¢ 245 250325 %
M5142p 570 TBAB10S 330 25C352a 250 25K58 3x TAT120P 105 2546994 65 25C82¢ 30 250330 89
M5340P 220 TBABIOSH 235 25C3% 125 25K58 445 TA7153P 660 2$A706 1@ 25C83¢ 43 25K19 60
M5930P 85 M TBa820 210 25C583C %0 25k87 485 TA7201P 315 2ea733 o 25C867A 450 25K33 80
M5935p 120 [ Toan%02 550 25895 490 ?5K107 118 TAT203p 285 25C930 30 25K55 80
M5946P 85 T0A2002 460 25C983 95 25K120 120 TA7204P 245 2SR2 © 250945 10 35K22 180
M5953p 255 wpthaic 250 25C1056 600 K21 t20 TA72059 195 e B 25C101a 85 35K 40 155
M5962p 85 M upCs72C 410 25C1424 2.08 25K125 175 Ta?310p 155 2501018 % 35K45 155
25K 130A 390

NEW-TONE ELECTRONICS INTERNATIONAL
P.O. Box 1739 Bloomfield, N.J. 07C03
Mew Jersey Phone: 201/748-5089
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Flectronics Clossitieo

REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.50 per word. Minimum order $37.50. EX-
PAND-AD® 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—.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.

NAME BRAND Test Equipment. Up to 50% discount. Free
catalog. Salen Electronics, Box 82, Skokie, Illinois 60076.

SURPLUS COMPONENTS, Communication and test equip-
ment. lllustrated catalog 25 cents. E. French, P.O. Box 249,
Aurora, lllinois 60505,

TELEPHONES UNLIMITED, Equipment Supplies. All
types, Regular, Keyed. Modular. Catalog 50 cents.
Box 1147E, San Diego. California 92112.

LOWEST Prices Electronic Parts. Confidential Catalog Free.
KNAPP, 4750 96th St N., St. Petersburg, FL 33708.

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER.
targe catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluttton, Ohio 45817.

RADIO—T.V. Tubes—36 cents each. Send for free catalog.
Cornell, 4213 University, San Diego, Calif. 92105.

AMATEUR SCIENTISTS, Electrorics 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 5/85; 6P11P 5/$7.25. Dip Switch
10-SPST 10/$15. 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.

UNSCRAMBLERS FOR any scanner. Several models avail-
able. Free literature. Capri Electronics, 8753T Windom, St.
Louis, MO 63114,

RADIO SHACK Authorized Sales Center otfering 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. $29.95. Free Catalog: KRYSTAL KITS,
Box 445, Bentonville, Ark. 72712. (501) 273-5340.

r------------1

THE UNRUSTABLES

. ﬂlr'@.‘ £
I} Now carryup to 40

j @xtra galions with Sl
auxdilary tanks

@ for Pickups & Vans econo tan%

[ DETROIT APPROVED: No rust or weld sediment
s Install one hour—lightwelght, no bodywork
l required « Complete Kit » Guaranteed life of
l vehicle ¢ Meets Federal & State standards
For FREE Catalog-TOLL FREE 800/433-2386
(In TEXAS call 817/756-6221)

| PICKUP & VAN EQUIPMENT CO.
Dept. PE, P.O. Drawer C, Hewitt, TX 76643
L-----—------J

ELECTRONIC

SURPLUS

FAEE CATALOGS

ETCO ELECTROMICS, Dep:. EB
Harth Country Shopgang Center
AL, 80, Plataburgn, MY 12801

THE BEST CB ANTENNA

SEND FOR FREE FULL LINE
CATALOG AND DECAL

PAL | Antenna Corp.

2614 EAST ADAMS * PHOENIX. ARIZONA 85034

SOUND SYNTHESIZER KITS—Surt $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., Brookiyn, 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) 372-0349.

NAME BRAND TEST EQUIPMENT at discount prices. 72
page catalogue free. Write: Dept. PE, North American Elec-
tronics, 1468 West 25th Street, Cleveland, OH 44113,

B&K Test Equipment. Free catalog. Free Shipping. Dinosaur
discounts. Spacetron-AM, 948 Prospect, Elmhurst, IL 60126.

SURPLUS ELECTRONICS

ATTENTION HOBBYISTS — SEND FOR
YOUR FREE CATALOG

Great buys in tape drives, keyboards, power
supplies, and transtormers. We also have heat
sinks steel cabinets | O terminals video dis
plays, printers, and equipment cases And of
course components, fans, wire, and cable. Write
D - 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-fi speaker system kits. We'll send you our full-
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 88103

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 free brochure.
AOK Manufacturing, Inc., Box 445, Kenmore, WA 98028.

PLASTIC BAGS. All sizes. Buy in small guantities. Free
Catalog. SAKet, 6151-D Colbath, Van Nuys, Ca 91401.

PRINTED CIRCUITRY. Complete supplies. Failproot 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.

2100 milliamp
Dusl Voltage
Tracking Power Supplies
215 volts
+12 volis
+5, -12 voits
These PC mounted power supplies are jusl Ihe ihing for op amp projecls where @
dual voltage power supply |8 requlred. Line and toad reguiation normally less than 30
mv. Input 115 VAC, Fully repairable

Jim Turner
10305 Newport
El Paso, TX 79824

$21.95

Tosee residents 89 5% asies iz
‘output requited.

PRINTED CIRCUIT boards from sketch or artwork. Affordable
prices, free details. DANOCINTHS INC., Box 261, Westland,
Ml 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, Ml 49237.

BARGAINS GALORE! Buy-sell-trade ciassifieds in "Elec-
tronics Trader” only 10¢ 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 extra's package $450.00. Complete. Jim
Hansen, 1055 Leffingwell N.E., Grand Rapids, MI 49506.
(616) 949-5932.

TRANSISTORS FOR C-B Repair, IC's and diodes TV audio
repairs 25C756A — $2.40, 2SC1306 — $2.95, 25C1307 —
$3.85, PLLOZAG — $7.50, AN239 — $550, STK439 —
$8.95. Many more. FREE Catalog and transistor. B&D Enter-
prizes, Box 32, Mt. Jewett, PA 16740.

SPECIAL

VIDED 1o RF Tv

MODULATORS CAMERAS ‘:J::L:r" VIDEO
BaW * R [ MONITORS
CoLo COLOR MOD

AuDIO KITS

COMPUTER/CCTV INTERFACES

Free Catalog- Phone or Write
Dial: 402-987-3771

ATV Research

1301 BROADWAY DAKOTA CITY, NE. 68731

UNSCRAMBLE CODED
MESSAGES!

Decodes Ponce Fire and Medical

Channers  Works wilt any Scanner

Or Monitor Santslaction gudranieed

same ddy service Wnle or call for

free Brochute NOT A KIT —

Completely Assembled
DEPT PE

DON NOBLES ELECTRONICS INC

LTSRN N WHING . AR 71 a1

ELECTRONICS EQUIPMENT HOTLINE is a classified adver-
tising newsletter for professional, industrial, and surplus elec-
tronic equipment. Subscriptions $6/year, ads 50¢ word. P.O.
Box 4768, Dept. PE, Panorama City, CA 91412.

éB‘VISOR MIRROR — Dual P[erose ten-code reference.
$4.25. Box 9088, Stockton, CA 95207.

FREE MINT US Stamp Price List. Fast, Quafty. Arizona
Stamp, 4668C| Speedway, Tucson, AZ 85712.

TI-59. TI-58, SR-52, wjwo 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 8G,
Slate Hill, N.Y. 10973 for schematic and instructions.

METAL FILM RESISTORS, RN55, 1%, 70 values, 12¢ 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. Pary fun. Gift for
everyone. Easily learned, challenging. Shipped immediately.
Diel, 1154-A Galahad, Casselberry, FI 32707.

FREE CATALOG, unbelievable savings, antennas,
stereos, ham, cable RG58U RG59U $5.95/100,
RG8U Foam $16.95/100" $2/100" Postage. Bank-
Americard. Nemal 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 Cataloantains Test and Ex@menter‘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-dissoive
plans, $5.50. Audiovisual group, $8.50. Millers, 1896
Maywood, S. Euclid, OH 44121

AMAZING ELECTRONIC
. PRODUCTS s~

LASERS SUPER POWERED. RIFLE, PISTOL, POCKET - SEE IN DARK = PYRO
TECHNICAL. OE-BUGGING - UNCRAMBLERS - GIANT TESLA - STUNWAND  T¥
DISRUPTER - ENERGY PRODUCING, SCIENTIFIC DETECTION, ELECTRIFYING.
CHEMICAL, ULTRASONIC, CB. AERO, AUTO AND MECH DEVICES. HUNOREDS
MORE - ALL NEW PLUS INFO UNLTD PARTS SERVICE

INFORMATION unfimited
Dept. EB. Box 716 Amherst, NH 03031

CATALOG $1

TIGER SST
SIMPLI-KIT

AR |
.a o
] THE DO-IT-YOURSELFER
NW'G high quality CD Electronic
Ignition System in kit form,
Contains all components and solder to
build complete Solid-State Electronic
CO Ignition System for your car. As-
sembly requires less than 3 hours.
® Increases MPG 15% ® Eliminates 4 0f 5 tune-ups
® Increases horsepower 15% ® Instant starting, any
®Plugs and Points last weather
50.000 mdes ®Dual system switch
Fits only 12 volt neg. ground Only $21.95 postpaid
P, “Tri-S'tar Corporation
P.0. Box 1727 Grand Junction, Colorado 81501

" 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 $2.00

OWERSI

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-A12,
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, Mitford, PA 18337.

LIGHT TRIGGERED: 1.C. Relay Driver 6 V.D.C. adjustable
threshold, all assembied 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
#ATO032. 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.

DECEMBER 1978

FREE TELEPHONE SUPPLY CATALOG. Most standard

e 1

inciudig 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.

Burglar - Fire . Smoke
Alarm Cataleg

¢ 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,

Burdex Security Co.

Box 82802 rPe-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.

Bev-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 Il 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 25¢ for Series (I
catalog and manual.

Speaherkit, Box 12PE, Menomonie, W) 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

2614 EAST ADAMS * PHOENIX. ARIZONA 85034

Antenna Corp.

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.

TUBES: “E)Idies”, Latest. Supplies, components, schematics.
Catalog Free (stamp appreciated). Steinmetz, 7519-PE Ma-
plewood, Hammond, Ind. 46324.

TUBES 29¢ up, no minimum ord_er necessary. Also have ob-
soletes. Free list. Conelca, Box 1333, Sun Valley, CA 91352.

TAPE AND RECORDERS

RECORDS — TAPES! Discounts to 73%; all labels, no
purchase obligations; newsletter; discount dividend certifi-
cates; 100% 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.

JEEPS5—$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.l, Inc., Box 806, Sarasota, Fla. 33577.

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas-
ters, Ph.D's. Free revealing details. Counseling, Box
317-PEQ12, Tustin, California 92680.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,

strange catalog free! 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-
A12, 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.

IDEAS, INVENTIONS, New Products needed by innovative
manufacturers. Marketing assistance availabie to individuals,
tinkerers, universities, companies with feasible concepts.
Write for Kit-PE, IMI, 701 Smithfield, Pittsburgh, PA 15222,

BUSINESS OPPORTUNITIES

EMPLOYMENT OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPOR-
TUNITIES. Report on jobs now open. Details FREE. Aviation
Employment Information Service, Box 240E, Northport, New
York 11768,

| 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.

HIGHLY

PROFITABLE o N E'M AN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not required,
sales handled by professionals. Postcard brings
facts about this unusual opportunity. Write today!
Barta- DL, Box 248, Walnut Creek, CA 94597,

NEW LUXURY Car Without Cost. Free Details! Codex-2Z,
Box 6073, Toledo, Ohio 43614,

GET RICH!!! Secret law erases debts. Free report exposes
millionaire'$$ 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-
fyn, 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
97268.

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.

MECHAMICALLY INCLINED INOIVIDUALS
— 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

ELECTROMIC DEVELQPMENT LAB
Box 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 seli-addressed stamped envelope.
Village, Box 508-ZDI|, West Covina, CA 91706.

YOUR OWN manufacturing business FREE. We sup}ly all
equipment and know how. Free details. Wnite: Mason, Room
MC-376-HP, 1512 Jarvis, Chicago, IL 60626.

UNIQUE CB repair course requires no electronic knowledge
or expensive equipment. Guaranteed results. CB City-P, 6241
Glade, Suite L-303, Woodland Hilis, CA 81367,

INVENTIONS WANTED

DO-IT-YOURSELF

MODULAR TELEPHONES now availabie. Sets and compo-
nents, compatible with Western Electric concept. Catalog 50
cents. Box 1147W, San Diego, California 92112,

"THE INVENTOR'S CATALOG" $1.00 Computer Evaluations
— Patentability — marketing — taxes — etc.!!! Advanced
Research, P.O. Box 19041, Detroit, Michigan 48219

AUDIO/ANALOG/SYNTHESIS. Pians, 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.

RUBBER STAMPS

RUBBER STAMPS, BUSINESS CARDS. Many new prod-
ucts. Catalog. Jackson's, Dept. K, Brownsville Rd., Mt. Ver-
non, lli. 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. Wondem
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.1.7.T. publications tell it all. For comprehen-
sive listing send s.a.se. and $2.00: Tell It, Box 523,
Waestbrook, 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, lowa 52808.

CHRISTMAS SALE — S-8 Snd Color & B/W Universal &
Columbia 400’ Features: Bye Bye Birdie (Ann-Margaret).
Thoroughly Modern Miliie (Julie Andrews); Machine Gun Mc-
Cain (Peter Falk); Bryan's Song (Winner of 5 Emmy's): Centu-
rians (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); Sportiite; 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 Poliution 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.
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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 |E Integrated Electronics ............. 117
24 lllinois Audio .............. ... 70
25 Integrated Circuits ................... 108
26 International Components Corp. ....... 115
27 International Electronics Unlimited ....116
60 |ITT Business Communications Division 81
28 J&RMusicWorld .................... 64
29 Jameco Electronics .............. 102, 103
JS & A National Sales Group .......... 1
30 Kedman Company .................... 84
31 Koss Corporation ..................... 21

32 Lafayette Radio
Electronics

34 Mclntosh Laboratory Inc. ............. 87

Micro Computer Mart ................ 93
35 Motorola ..... ... ... ... L. 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
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this month’s specials:

ooks, and more. Shop your buy list at Hobby World. You'll find
what you want, and at a solid savings. For example, look at

THE NEW ELENCO 3" 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, HOBBY WORLD PRICE ONLY $74.95!

16K MEMORY ADD-ON FOR APPLE OR TRS-80

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 $19.95, BUTHOBBY WORLD HAS IT FOR $14.95!

THE NEW
HOBBY WORLD
CATALOG

Your source for factory prime,
professional guality eguip-
ment. Computers, add-on
boards, IC's, sockets, resistors,
supplies, tools, test equipment,

[ e e e e e e

——
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| SEND ME A FREE CATALOG! Hobby World |
1 usiness Center Dr #6

93558 C D I

I e Northridge CA 91324 I

m:

| TELEPHONE ORDERS I

I Address Inside Cal 213 886 9200 I

I - Outside Cal 800 423 5387

L Ciry State I

AMAZING EARADIO oI N
THIS IS PROBABLY THE WORLD'S SMALLEST ’w‘v
RADIO. |T WEIGHS ONLY 1/2 OUNCE AND 1S Ed
WORN BEHIND THE EAR. CONTAINS aN IC anD $5 95
SEVERAL DISCRETE DEVICES 70 GIVE AN EQUI- “0°®
VALENT OF 12 .TRANSISTORS. THE RADIO HAS 4 T.R.F,
DESIGN OPERATING FROM | STaNDARO SI13E 1,5V
HEARING A1D SATTERY ((INCLUDED). IT PROVIDES
GOOO VDLUME TO EARPHONE ON SEVERAL STATIONS IN
METROPOLITAN AREAS. DOESN'T REQUIRE ANY ANTENNA,
GROUND OR DTHER ADOITIONAL WIRES - FULLY SELF
CONTAINED & TUNABLE. SiZE: 1 1/8"x1 1/4"x3/§",

i1 £1038 SCA 200V .m G n n
T 8am TRIGGER
©23083
8 for $100

C23zes 3198

o 61ar 3120
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oy o v
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e ASIORTMENT NOTARY SWACH
TS beear -~ aw 200 vour
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 ter 1100
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-
100M PHOTOFLAM Kt \ik'\“ '

SIMPLE TO ASSEMBLE KIT :
INCLUDES PRE-ASSEMBLED &% "l
CIRCUIT BOARD. CAPACITOR, o
FLASHTUBE, REFLECTOR:

SWITCH AND MOOKUP D I1AGRAM, b
LESS CASE, BATTERY HOLDER, C23435
AND BATTERIES (OPERATES OV §2.95
2 AA ceLLS). GuiDE #28 a1
ASA 25,

o 3 baer er You
need onlv to wopty the battaries and 1t C23207 *6.95
T pa s hrlder & case

PNOTOAA/H CAP/ [CALCULATOR .. Mumy

350 mf 330V 100 BOARDS o0 =%

720 se0v 150 FA[ 114 050 B

1600 mi 3sov s225 |48 ekt 55 Vgt
STROBE TUBE ASST. MNRTURE

Assortment ot C23280 7/8"W x 3/4"D |

o e $3.00]c23227 $1.00

o
® Minimum order $5.00
= Please include $1 for postage
= Visa, MC and COD accepted.
® Phone orders are welcome.

P O. BOX 27038. DENVER , CO. 80227 Ph: (303} 973-1052

Serdd s cgnn FHEE LEA™T CATAL GG of urague lems

wwWw americanradiohistorv com

164 PAGE
CATALOG

o Over 4,000 unusual bargains for science
and industry.

e 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.

o Simply mail this coupon for the newest
Edmund catalog.

RUSH LATEST FREE EDMUND CATALOG

I eomunD scienTIFIC co.
Dept. AV24 Edscorp Building

l Barrington, N.J. 08007

I Name

I Address

| City
I State _ Zip
L 8 F F  §F F | J
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CAYO TR T D NewsHighights inBrief

Computer Aids Disc Mastering

According to CBS Records, its New DISComputer™
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 S minutes of music per side to LP’s
and to increase recorded levels by as much as 2 to S 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 DISComputerT™.,

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 l-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 l-inch to 1V2-
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 aresult, 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.

ASCIl 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 AlGaAs
cell. The new system uses two different solar cells—an
AlGaAs 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 AlGaAs 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.

POPULAR ELECTRONICS
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1 The Prince On -Board
~Computer. You've read::
-about digital computers™
being available soon
from Detroit. Now the
first universal driver-
operated automotive
computer is available!
It's a revolutionary elec-
tronic brain that's un-
questionansly going to be
the ULTIMATE OPTION for ‘79.

What it will do for you. The
Prince On-Board Computer
provides more than two doz-
en different kinds of informa-
tion at the -ouch of a button.

Prince on-board computer

F Manufactured by Prince Corporation,
Holland, Mizhigan. Prince and On-Board are

trademarks of Prince Corporation.
Patents pending.

melrr-ories -o store m.le-

#lagdad

: "’HEGHJ.H: g !

R T e e E

CIRCLE NC 47 ON FREC INFDRMATION CARD

The On-Board Computer measures
only 105" x 28" x 1
and mounts easily in any vehlcle.

Data such as vehicle locction
(10/20 to CB'ers). Miles-to-go
on a rip. Estimated time of
arrival. Miles per gallon and

age points with unicue-.
M audic alerm rening-
. ers — anc more!

Test drive one today.
Your new car dealer can
arrange fcr o test ride in
a Prince On-Board Zomi-
puter-equipped car
today. Or you can ccntact
your local ARA distrikutor®
for more information. And if
you're not :n the market for a
'79 right now, the POBC can
be installed or: your presernt
car, van or truzk.

"Lcok in the Yellow Pages urder A gtomotive
Air Conditioners. or write Mr. Al Brandimae. ARA.,

P.O. Box 870. 606 Feuntain Parkway. Grard Frairie. Texas 75050.

www americanradiohistorvy com

Call toll-free 800-527-7914 (USA ). 'n Texas: 214-627-4111

costperizile. Plus five
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The Pile Driver: It’s ?ﬂ no match for the Heil Driver.

Since the turn of the century, “Pile Driver”
speakers have laboriously “‘pushed” the sound
out. This can resuit ina blurring and clipping

of notes.
The revolutionary new Heil Driver in Lafayette’s

Criterion Series 3000 loudspeakers ‘“shoots”
the sound out.

There’s no blurring or clip-
ping. Every noteis crisp and
clearly defined.

*Trademark of ESS Inc

Ever since “talking machines” first started talk-
ing, speakers have produced sound by pushing
the sound waves out of the speaker with a dia-
phragm. Sometimes referred to as a “driver” Or
“pile driver”

This system has definite disadvantages.

To reproduce sound faithfully, the driver has 1o
have very rapid rise ime (acceleration) and decay
hme (deceleration). But the mass of the driver is so
great, it fights against its own immense inertia. So
sound gets blurred. Parts of notes gef clipped
short.

The only solution is to reduce the mass of the
driver so it can react more quickly. And that's
exactly what Dr. Oscar Heil has done.

The Heil Air Motion Transformer * is the heart of
Lofayefte's new Criterion Series 3000 speakers.
The Heil Driver is simplicity ifself. It has just one
moving part. Rather than “push” the air out, if
“shoots” 1t out.

The faster a driver reacts, the higher the fidelity.
The Heil Driver reacts incredibly swiftly. It actually
transfers sound energy fo the air more than 5 times
the speed of its own motion! There is no blurring or
clipping of notes. Noragged top ends. No rounding
off of the initial “attack.” Every note is clear.

THE CRITERION 3001 incorporates a 10 in.
heavy duty wooter ina ported book shelf cabinet
it delivers a deep, solid bass and high efficiency.

THE CRITERION 3002 is a small fower design
which couples the 10 in. woofer acoustically fo a
10 1n. passive radiator. It delivers a deeper, tighter
bass.

THE CRITERION 3003 is a larger tower Cesign
featuring a 12 in. heavy duty woofer coupled
acoustically to a 12 in. passive radiator. It has an
even fuller, deeper bass and greater power
capacity.

All 3 are equipped, with a variable high fre-
quency Brilliance Confrol to tailor frebie response
to the acoustics of any room.

We predict that your reaction to the Criterion
Series 3000 speakers featuring the remarkabie
Heil Driver will be the some as ours.

In a word. “Heil-lelujah!”

1
FREE 1979 CATALOG. Lafayefte's cafalog Is
all new for 19791 172 illustrated pages - half in
full color Features our complete line . . every-
thing Lafayette makes or sells. Write Lafayefte _

omu?mwm_mm_:,_m:ogésc_x@m,\ommm?z<,
11791

E‘Qg—m We let you hear what you’ve been missing.
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