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From the grandest opera to the Grand Ole Opry. A lot ®
of FM stations play a lot of different music yet still have I eCI l nlcs
one thing in common: The need for uncommonly accurate v
turntables. That’s why so many FM stations use Technics '
direct drive turntables.
That professionals use Technics direct drive turntables
is really not surprising. What is, is that now you can get
professional performance in Technics quartz-synthesizer
MK2 Series: The SL-1800 manual, the SL-1700 semi- ’
automatic and the SL-1600 fully automatic.
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] As you can see, they all have impressive performance.
But with Technics MK2 Series, you also get impressive
advances in electronics. Like a quartz-synthesizer pitch
control. As you vary the pitch it’s instantaneously displayed
by 13 LED’s in exact 1% increments. That makes life easy.

So does the SL-1600 MK2's infrared disc-size sensor.
Just place a disc on the platter, press the start button and
immediately an infrared ray activates the micro-computer.
Then the Technics precision gimbal-suspension tonearm
automatically sets down in the lead-in groove.

And for double protection against acoustic feedback,
Technics precision aluminum diecast base has a double-
isolated suspension system. One damps out vibration
from the base, the other from the tonearm and platter.

The MK2 Series. You don’t have to be a radio station
to afford performance good enough for a radio station.

Your next turntable should be as accurate
as the ones many radio stations use.
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You're standing in an open field. Suddenly
there's music from all directions. Your bones
resonate as if you're listening to beautiful
stereo music in front of a powerful home stereo
system.

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

AROUND YOU

And nobody will know you're listening to a
stereo. The entire sound system is actually
draped around you like a scarf and can be
hidden under a jacket or worn over clothes.

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

INNER EAR BONES

The sound will also resonate through your
bones—all the way to the sensitive bones of
your inner ear. It's like feeling the vibrations of
a powerful stereo system or sitting in the first
row listening to a symphony orchestra—it's
breathtaking.

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

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

SKI INVENTION

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

So heinvented the Bone Fone stereo. When
he put it around his neck, he couldn’t believe
his ears. He was not only hearing the music
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and stereo separation, but the sound was
resonating through his bones giving him the
sensation of standing in front of a powerful
stereo system.

AWARDED PATENT

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

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

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

BUILT TO TAKE IT

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

The Bone Fone stereo is covered with a
sleeve made of Lycra Spandex—the same
material used to make expensive swim suits,
s0 it's easily washable. You simply remove the
sleeve, dip it in soapy water, rinse and let the
sleeve dry. It's just that easy. The entire
system is also protected against damage from
moisture and sweat making it ideal for jogging
or bicycling.

The sleeve comes in brilliant Bone Fone
blue—a color designed especially for the
system. An optionai set of four sleeves in
orange, red, green and black is also available
for $10. You can design your own sleeve using
the pattern supplied free with the optional kit.

YOUR OWN SPACE
Several people could be in a car, each tuned
to his own program or bring the Bone Fone to a
ball game for the play by play. Cyclists,
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STEREO BREAKTHROUGH

Bohe
one

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

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

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

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

GET ONE SOON

To order your Bone Fone, simply send your
check or money order for $69.95 plus $2.50
postage and handling to the address shown
below. (lllinois residents add 5% sales tax.)
Credit card buyers may call our toll-free
number below. Add $10 if you wish to also
receive the accessory pack of four additional
sleeves.

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

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

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

0 PRODUCTS
o THAT
o WTHINK

Dept. PE One JS&A Plaza
Northbrook, lll. 60062 (312) 564-7000
CallITOLL-FREE ........ 800 323-6400
InillinoisCall .......... (312) 564-7000

©JS&A Group, Inc.,1979
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The World’s biggest

SALE of
Regency:
scanners!

Communications Electronics; the
world’s largest distributor of radio scanners,
is pleased to announce that all Regency
brand scanners are on sale during our world’s
biggest scanner sale. From now until Janu-
ary 31, 1980, you can save hundreds of
dollars during our multi-million dollar
scanner sale!

Even the new Regency models K500, M100
and R-804 are onsale. If you don't own at least
one scanner, your missing all the action of
police, fire, marine and government trans-
missions. Since you can monitor most business
or government broadcasts in your area, it's like
listening to a party line full of vital information.

Since CE distributes more scanners world-
wide than anyone else, we can give you rock
bottom prices. Our warehouse facilities are
equippedto process over 1,000 Regency scan-
ner orders per week and our order lines are
always staffed 24 hours. We also export
Regency scanners to more than 300 countries
and military installations. Almost allitems arein
stock for immediate shipment, so save now
and get a Regency scanner during the world’s
largest scanner sale!

NEW! Regency® K500

List price $399.00/CE price $259.00

40 Channel ® Synthesized ® Service Search
Digital count ® Weather with tone alert
Search/Store ® Priority Channel » AC/DC
Frequency range: 30-50, 144-174, 440-512 MHz.
The new Regency Touch K500 is an advanced
synthesized scanner with many new features. In
addition to the conventional no-crystal touch entry
programming for 40 channels, there are over 500
preprogrammed channels for receiving selected
services such as police, fire. marine and mobite
phone. It's like having an accurate frequency
directory builtinto your scanner. The K500 will also
find new frequenciesin your area and store them in
memory so you may enjoy them later. There is a
builtin digital clock that also functions as an alarm
alock to wake you to a 60 second beep.

When you activate the priority feature, you can
program calls coming in on your favorite frequency
to override all others. If you have a National
Weather Service transmitter in your area, the K500
can alert you to severe weather warnings. The
"count” feature. automatically counts the number
of transmissions on each channel to determine the
most active frequencies. The Touch K500.. for
those who won't settle for anything less than
everything.

Regency® K100

List price $279.00/CE price $179.00

10 Channels ® Crystalless ® Searches
Wood Cabinet ® AC/DC o Delay feature
Frequency range: 30-50, 144-174, 440-512 MHz.
The Regency Touch K100 brings the versatility of a
totally synthesized scanner within anyone’sreach.
It's the lowest cost no-crystal scanner that we have
ever offered. By merely touching the pressure
pads, you can receive any one of 15,757 frequen-
cies. The possibilities are endless. Imagine putting
the whole world of police, fire, weather, emergency
broadcasts and more at the tip of your finger. The
Regency Touch K100...where computer control
brings new dimensions to scanning.

NEW! Improved Regency K500
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NEW

=

rcraft Regency 720-A

NEW! Aircraft radio
Regency® Touch 720-A

List price $349.00/CE price $229.00

18 channels ® Two separate priority channels
AC/DC ® Search or Scan ® Synthesized
Frequency range: 108-136 MHz.

The new Regency Digital Fight Scan uses advanced
computer circuitry to put any civil aircraft navigation or
communications frequency at the tip of your finger.
From Lear Jet to DC-10 you'll hear it all.

You can store your tavorite frequenciesin the sixteen
channels then watch the LED's sequentially scan for a
call. There's even a two channel priority scan function.
So you can listen tor bone chilling “maydays” on 121.5
MHz., plus any other frequency of your choice.

NEW! Regency® M100

Available February - March, 1980

List price $279.00/CE price $179.00

10 Channels ® Backlighted Program Panel
Synthesized ® Priority ® AC/DC ® Searches
Frequency range: 30-50, 144-174, 440-512 Mhz.

The Regency Touch M100 provides the ease of com-
puter controlled, touch-entry programming in a compact
sized scanner for use at home or on the road. Enter your
favorite public service frequencies by simply touching
the numbered pressure pads. You'll even hear a“beep”
tone to ensure you've entered a command. The muiti-
function digital display shows channel numbers during
the scan mode, channel and frequency when a call is
received, loss of power, delay function status, channel
lockout and search mode selection. In addition to
scanning the programmed channels, the M100 has the
ability to search through an entire band for an active
frequency. When a call is received. the frequency will
appear in the digital display. Special features of the
M100 include: channel 1 priority, scan or search delay
and a brightness switch for day or night operation.
Reserve your Regency Touch M100 now for February -
March, 1980 delivery.

Regency® E-106

List price $149.00/CE price $99.00

Performance and Priority in one Scanner
Frequency range: 30-50, 146-174, 450-512 MHz
Easy. That's the word to describe the Regency E-108
scanner. First, easy crystal access is made possible
through a special bottom panel. Second, listening to
your favorite frequency is easy with the Priority feature
on channel one. An all-new wood grain cabinet and
smart control panel design make the Regency E-106
one of the best looking scanners around. Not to
mention that you get ten crystal controlled channels to
listen in on police, fire and emergency calls. Crystalt
certificates #A-135cc are $4.00 each.

Regency® R-106

List prge $129.00/CE price $85.00

Hear 10 channel action at home or on the go.
Frequency range: 30-50. 146-174, 450-512 MHz.

A versatile scanner. the Regency R-108 is built to
provide maximum reception at home or on the road.
AC/DC power cords for versatility of operation from
almost anywhere. External speaker jack, external
antennajack and mobile mounting bracket are standard.

®
New! Regency® R-804
List price $119.00/CE price $79.00

The first full feature budget priced scanner.
Frequency range 30-50. 146-174, 450-512 MHz
Value. That's the word that best describes the R-804.
Because this is the first full-teatured scanner that has
ever been offered at such a low price. You'll hear all the
action of police, fire, weather, and emergency callson a
full eight channels. Crystals are easily inserted and
programmed through a flip-top panel. Supplied with
detachable, swivel mount antenna and AC power cord.
AC only. Also order crystal certificates at $4.00 each.

Lowest Cost! Regency K100

CIRCLENO.1ONFREEINFORMATION CARD
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INCREASED PERFORMANCE ANTENNAS
tfyou wantthe utmost in performance from your Regerncy
scanner,itisessentialthatyou use an externalantenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#A64 is a % inch snap-in mount, and #A70 is an all
bandbase stationantenna. Allantennasare $25.00 and
$3.00 for UPS shipping inthe continental United States.

TESTAREGENCY SCANNER FREE
Testany Regency brand scanner purchased from Com-
munications Electronics™ for 31 days before you
decide to keep it. If for any reason you are not com-
pletely satisfied, return it in new condition with all parts
in 31 days, foracourteous and promptrefund (less ship-
ping and handling charges).

NATIONAL SERVICE BY MAIL
With your Regency scanner, youwill receive a complete
set of simple operating instructions and a one-year
limited warranty. If service is ever required for any
Regency scanner, just send your receiver to Regency at
their headquarters in Indiana for prompt repair.

BUY IN QUANTITY - SAVE EVEN MORE
As incredible as our sale prices are on Regency
scanners, you can save even more when you order
in quantity or in our incentive program. Order one
extra scanner with your order, save 1%. Order two
extra scanners, save 2%. You can save up to 5%
when you order five or more extra scanners at the
same time.

BUY WITH CONFIDENCE
All Regency scanners are extraordinary scanning
instruments. They provide virtually any scanning
function that the most professional monitor could
require. To get the fastest delivery from CE of
any Regency scanner, send or phone your order
directly to our Scanner Distribution Center” Be
sure to calculate your price using the CE prices in
this ad. Michigan residents please add 4% sales
tax. Written purchase orders are accepted from
approved government agencies and most well
rated firms ata 10% surcharge for net 30 billing. All
sales are subject to availability. All sales on
accessories are final. Prices and specifications are
subject to change without notice. Out of stock
items will be placed on backorder automatizally
unless CE is instructed differently. international
orders are invited with a $10.00 surcharge for
specialhandling in addition to shipping charges. All
shipments are F.O.B. Ann Arbor, Michigan. No
COD’s please. Cashier’s checks will be processed
immediately and receive an order priority number.
Personal checks require three weeks bank clearance.

Mail orders to. Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$5.00 per scanner for U.P.S. ground shipping,
$9.00 for faster U.P.S. air shipping or $30.00 for
overnight delivery to most major U.S. cities via
Federal Express or Airborne Air Freight. If you have
aMaster Charge or Visa card, you may call anytime
and place a credit card order. Order toll free
800-521-4414. If you are outside the U.S. or in
Michigan, dial 313-994-4444. You may also crder
via TWX 810-223-2400. Dealer inquiries invited.
All order lines at Communications Electronics™
are staffed 24 hours.

Since this multi-million dollar scanner sale
is the world's largest, please order today at no
obligation to assure a prompt order confirmation
and delivery.

When you foli the leader to real i t,
your journey ends at Communications Electronics.
Autoprogramming;” Scanner Distribution Center™ and
CE logos are trademarks of Communications Electronics.”
*Regency 1s a federally registered trademark of Regency
Electronics Inc.

Copyright 1979 Communications Electronics™

master charge
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™

Al COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800)521-4414 oroutside U.S.A. (313)994-4444

We’re first
with the best."
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' Editorial

DECADE OF THE HAND-HELD CALCULATOR

Can you imagine a world without hand-held calculators? They're among the
most pervasive electronic products in the U.S. today. About 50-million of
them, in fact, have been sold in the last two years. Yet, the first one was in-
troduced only nine years ago—two years after Armstrong walked on the
moon! And Hewlett-Packard debuted the first programmable model two years
later in 1973.

So here we are with a recently developed product, based on an ever-evolv-
ing electronic technology, that is now part of our lives. There seems to be a
hand-held calculator for virtually every need. Yesterday's $100 four-function
model is today’s $5 throwaway. There are also low-cost scientific models,
programmable units that can hack it against computers, paper-thin ones to
carry in a pocket; wristwatch models that are right there when you want them;
learning-aid types to teach children math; you name it.

Shopping for a hand-held calculator, therefore, can be a challenging ex-
perience. Should you get an LCD or LED display? Should it have an algebraic
Operating System or a Reverse Polish Notation one, the latter developed by
Jan Lukasiwicz in 19512 (If it doesn’'t have an equal sign, it’s likely to be the
latter.) Would it be useful to have one with CMOS circuitry to hold memory
even when the unit is switched off? How many memory registers? And what
about size, key-pad type, preprogram cards, price, etc.?

Morever, new developments in calculator design continue to pour out of the
labs, attracting buyers who already own a few models. For example, my fami-
ly of four owns five hand-held calculators at this time, yet I'm looking hungrily
at an HP-41C hand-held calculator system as well as Sharp’'s EL-5101 rolling
writer model. (But then I'm also intrigued by an extension of calculators/com-
puters—the hand-held language translator, especially Texas Instruments’
model that displays foreign words and pronounces them for you too!)

Most people, it seems, don't take full advantage of a hand-held calcula-
tor's capability. That's a shame. The situation can be corrected, though, by
investigating books relating to calculators. TI's Learning Center has a fine
one, Understanding Calculator Math. Matrix's Sippl and Sippl Programmable
Calculators is another interesting text. It analyzes various models. If scientific
analysis is your bag, try Wiley-Interscience's Scientific Analysis On The
Pocket Calculator by Jon M. Smith. A fine book on programming is Prentice-
Hall's How to Program Your Programmable Caiculator, with 160 examples
and exercises in a variety of fields. Consider, too, TI's Sourcebook for Pro-
grammable Calculators, which includes large sections on using a programma-
ble for music theory and biomedical engineering, among others.

As one who taught students how to use a slide rule (remember the ‘‘slip
stick’’?) many years ago, I'm especially intrigued by the utility, power, low
cost, and portability of today’s crop of hand-held calculators. However, the
end is surely not in sight. Observing new devices in the development stage, |
would be truly disappointed if the hand-held calculator did not become the
hand-held computer some time in the 1980s.

1Best TWishes for a Jovous Holidav Season
and a Happy Netw Pear

POPULAR ELECTRONICS
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1—E bt companding dlgnai ‘o anal¥y
conve-ter ‘or music ard voice
cutpul

HJMAN INPUT EXPANSION

2—& axis joystick interfaces
2—10 «ey pad interfaces

HOME INTERFACE

1—AC-12 AC remote control interface

DISPLAY

32 x 64 with upper and lower case
2048 Characters.

256 x 512 effective Graphic Points
16 Colors

SOFTWARE

Ohic Scientific offers a comprehensive
fikrary of both systems and
applications software for the C4P.

The C4P is an outstanding pramium
computer — years ahead of the
marxet. We know because thare's
notring quite like it for the price,
anywhere. And probably wor 't be ter a
very leng time.
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C4Ps698

€k BASIC-in-ROM_ 8K of staiic RAM
ard audio casseite interface. Can be
€iectly expanced to 32K static SAM
ard wo mini-“lozpy disks.

C4P MF$1695

Ali the features of the C4P plus real

ime clock, homz security system
interface, modem intertace, printer
inierface, 16 paraliel lines and an
accessory BUS. The C4P MF starts
with 24K RAM and a single mini-floppy
and can be directly expanded to 48K
and iwo mini-floppies. Over 45 diskettes
now available including games,
personal, business, educationatl and
home control applications programs as
wellas a real time operating system,
word processor and a data base
management system.

Computers come with keyboards and floppies where specified.
Other equipment shown is optional.

OHIQ SCIENTIFIC

1333 S. Chillicothe Road
Aurora, Ohio 44202
(216) 562-3101
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$140

Gets It All

We just knocked down the last reasons for not going digital in a
multimeter. Fast continuity measurement. And price.

Beckman’s exclusive Insta-Ohms™ feature lets you do continuity checks
as fast as the analogs. And Beckman'’s superior technology and experience
let you own this beauty for such a reasonable price.

Of course you get a lot more. Like 7 functions and 29 ranges including
10 amp ac/dc current capability. 0.25% Vdc accuracy. In-circuit resistance
measurements and diode/transistor test function. Two vears’ typical operation
from a common 9-volt battery. In other words, all the features you want in
one hand-held unit of exceptional good looks and design.

With 1500 Vdc overload protection, 100% instrument burn-in, plus
rugged, impact-resistant case, you're assured of the utmost in dependability and
long-term accuracy. You get a tough meter that keeps on going, no matter
how tough the going gets.

So visit your dealer today and get your hands on the DMM that does it
all. Or call (714) 871-4848, ext. 3651 for your nearest distributor.

B MAN
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Letters

POCKET-SIZE COLOR ORGAN

The ""Hand-Held LED Spectrum Analyzer'
(September 1979) has a more common use
than that mentioned in the article. By chang-
ing the display-board pattern from rows and
columns to a group of concentric circles,
each of a different color LED, a color organ
can be produced for much fess than the cost
of most commercial color organs. Also, the
‘‘color organ’ is small enough to fit into a
pocket. —Kenneth Lorber, Washington, DC.

TV PROBLEMS INTERCHANGED

You have undoubtedly noticed by now that
the diagram with the first problem in "Ten
Uncommon TV-Receiver Problems' (October
1979) has to do with the sixth problem on
page 60. —Glen McDougal, Osage, MO.

CHANGE OF SUPPLIER

Many thanks for mentioning my book,
Home Recordings for Musicians, in the Gcto-
ber 1979 Electronics Library column. | would
like to point out, however, that Guitar Player
Books, listed as the supplier, is no longer in
business. Any reader who wishes to obtain
this book can do so from Music Sales Co , 33
West 60 St., New York, NY 10023. —Craig
Anderton, Clayton, CA.

MISSING DIAGRAM
In “Tips & Techniques' for October 1979,
the '‘Low Voltage Indicator’’ diagram was
omitted.— S. Lay, Huntington Beach, CA.
Sorry, Here it is. —Ed.
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Out of Tune

In “"NASA Motor-Control Circuit Cuts Elec-
tric Cost"" (October 1979), the lengths of
wire necessary to fabricate /1 (under “*Con-
struction’” on page 43) should be 9” of #22
or 10" of #24.

POPULAR ELECTRONICS


www.americanradiohistory.com

When digital circuiry tsnt behaving as ‘ogically as it sho.id, you
yeed answers—fast A zuick, unambiguous lozk at whafs happening.
To show you at a glaice the state of any point or port in the crcuit.

That'’s the logic behind our logic probes. A pocket-s:ze,
sircuit-powered famiy cf mult-family insirume-ts that dra-
natically cut the tim= (end cost) of diagncsing ogic.
They're juick enouch to catch narrow pulses,one-
sho: events and transitizns—:0 10 nanoseconas
and pas: 50 MHz—tat evenfast scopes migtt
niss. Trey help keep tr=ck ol pulse trains,
2ven aporoximate the duty cycles of
asymmetrical wavefznrs.

All with higher spe=d, pr=cisicn, ver-
satility and economy than any other test-

ng me:hod (or any other log ¢ probes,
“or that matter).

Available singly orin Logic Anal-
ysis Tes: Kits, with cur Logic Monitors
and Digital Pulser, CSC logic probas ! rd

dramatically simplify ma nt2nance and
‘iedd service—as wd as design, pro-
ductior and educatizn.

CSC logic protes. ‘Ahen it
>omes tD digital tesfing nc
~onder 30 many pezple com=2 _
o us.

CSC logic probes capture
pulses as narrow as
10 naroseconds, to over 50 MHz. -
Priced from $28.00 to $77.00". T

- ==
Smarter tools for testing and design.
CONTINENTAL SPECIALTIES CORPORATION

p = E Call toll-free for details
=70 Fulton Terr., New Haven, CT 06509 (203) 624-3183, TWX 710-465-1227 ‘
OTHER OFFICES: San Francisco (415} 421-8872, TWX 910-372-7992 1 - Bm' 243' 607 7
Eurone: CSC UK LTD. Phone Saffron-Walden (799-21682. TLX 817477 -

Canada: Len Finkler _td.. Ontasio 830AM‘500PM Eastern? Time

*Suggested U.S. resale. Available at serected local distributors. Prices, specifications subject to shange without notice. © Copyright 1979 Con:inental Specialties Zorporation
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TELESCOPIC TECHNOLOGY Travel to the

Now Americans can explore the last frontier.
Here is a report on the newest conceptin

Space-Age Telescopes.

Do you know that only 9.000 stars can be
seen in the entire sky with the naked eye How-
ever. astronomers have studied over 500.000
stars in the universe with a telescope.

Watching the stars come out, as twilight ends.
IS an experience that you will never forget
Sometimes the first light you see in the sky is
not a star. but a bright planet. Venus Venus is
just on the other side of the Sun from the Earth
and will appear over the horizon as the sun sets
in the west

A sightseeing trip through space will help you
understand the mysteries of the universe

EARLY DISCOVERIES

Galileo. the Italtan astronomer. built his first
telescope in 1609. It was a crude instrument.
In fact. the most powerful telescope that
Gallleo ever built magnitied objects only 33
times. Furthermore. it was possible to see only
a small field of view, less than one-fourth of the
diameter of the moon. Nevertheless. Galileo
made some outstanding discoveries. He was
able to see the rings of Saturn. four of the satel-
lites of Jupiter and the mountains and craters
of the moon.

Today. we have come a long way since the
days of Galileo. Scientists and Astronomers
working together have developed the most ad-
vanced telescopes of our time to keep up with
the ever increasing space activity in the hea-
vens above

WE ANALYZED THE MARKET

There are several Celestial/Terrestrial Tele-
scopes on the market. but most of them cost
between $480 and $2.000. A few months ago
we purchased a Terra Refractor-Zoom Tele-
scope from Tasco Incorporated and discovered
a superior quality instrument at an affordable
price.

The new Terra Refractor-Zoom Telescope
offers several innovations in the world of Astron-
omy. First, it is inexpensive — only $199.95.
Secondly, compared with others, its impressive
specifications and its wide field of view gives
you clear, bright images of the heavens or dis-
tant landscapes in any weather

Finally, it is a product with years of major
telescopic technology behind it. The manufac-
turer of the Terra Refractor-Zoom Telescope
has become the standard of the industry with
more design — invention breakthroughs than
any other company in the business.

JUDGE THE QUALITY YOURSELF

The precise craftsmanship and matchless
versatihity makes it ideal for the amateur or pro-
fessional astronomer. You will appreciate the
crisp. sharp, right-side-up images with the fully
coated achromatic 60mm objective lens.
20X-60X zoom eye lens and 4X15 finderscope
The new Terra Refractor-Zoom Telescope is
considered by astronomers as a scope for all
purposes. Its new special lens design increases
the field of view at 1,000 yards from the normal
40 to 50 feet to a wide 87': feet The all
metal telescoping tripod adjusts to 54 inches
in height, while the rubber tipped feet and acces-
sory tray add to the simplicity of operation. It
keeps its celestial object centered during ob-
servation by compensating for the earth's ro-
tation with a system of micro-adjustments for
altitude and azimuth control. It is 21" inches
long and has a total weight of 15 Ibs It comes
complete with “Keys To Worlds Beyond" in-
struction booklet and the official "Rand McNally"
outer space and moon maps.

LIFE-TIME LIMITED WARRANTY

The Terra Refractor-Zoom Telescope comes
with a life-time limited warranty on all parts and
labor — backed by two substantial companies.
Your Terra Refractor-Zoom Telescope should
function properly for many years without a
problem, but if it ever needs repair, there is a
complete service-by-mail facility as near as
your postman. Just slip it into its convenient
mailer and send it back for repair — further re-
assurance that service and the quarantee was
an important consideration in our decision.

PRICE BREAKTHROUGH

The new advanced Terra Refractor-Zoom
Telescope is available from Chandler's for only
$199 .95 complete with telescoping tripod,
maps and all components. We suggest you
order yours and try it out. Test it in your own
back yard. Take it with you on trips to the
mountains or the shore. Explore the exciting
Space Frontier, Stars and Planets that you have
only heard or read about before. After you have
discovered how facinating our universe can
really be — then decide if you want to keep it.

CIRCLENO. 13 ONFREE INFORMATION CARD
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If you decide the Terra Refractor-Zoom Tele-
scope 1s not for you for any reason, simply re-
turn your telescope within our 30-day trial
period for a full, courteous and prompt refund.
There will be positively no questions asked and
we will even refund our $3.50 postage and
handling charge We want you to judge for
yourself the truly outstanding quality of the
telescope, before you decide

Tasco Incorporated is a substantial Ameri-
can company with over twenty years of manu-
facturing and importing the most advanced tele-
scopic products known and Chandler’s 1s one of
America’'s innovative marketing companies
specializing in unique products-additional assur-
ance that your prudent investment 1s well
secured

The Terra Refractor — Zoom Telescope
comes in Two Models for your convenience
The Model 88T Polar White has a 54 inch
telescoping tripod and the Model 89T Ruby
Red has a 66 inch telescoping tripod.

To order your Terra Refractor — Zoom
Telescope, send your check for $199.95 for
the 88T Polar White Model with 54 inch tele-
scoping tripod or $219.95 for the 89T Ruby
Red Model with 66 inch telescoping tripod a-
long with $3.50 per order for postage and
handling (Virginia residents. please add 4%
sales tax) to our address shown below or
credit card buyers may call our 24-hour Toll-
Free number below.

We will promptly ship your telescope. com-
plete instructions. life-time parts and labor
limited warranty. telescoping tripod and all
components. Try your own adventure in astron-
omy and prove for yourself how remarkable the
Terra Refractor-Zoom Telescope really s.

There’'s no risk when you can own the best.
Order your Terra Refractor-Zoom Telescope
with complete confidence, at no obligation
today.

Chandler’s

Innovative Products
Dept. LC. One Chandler Plaza, Box 137
Chantilly, Virginia 22021 (703) 631-1456
Call TOLL-FREE..... 800-638-1287
In Maryland Call..... 800-492-1275
ASK FOR OPERATOR #102
Chandiers, Inc., 1979

POPULAR ELECTRONICS
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Stocking Stuffera

Linear Tracking
Turntable

An advanced gimbal suspension and linear-
tracking tonearm allow Technics' Model
SL-10 direct-drive turntable to be operated
flat or upright on edge. The machine has the

same length and width as an LP’s record
jacket. Designed in two halves, the cabinet's

upper half contains the tonearm, its drive
system, and microcomputer control block,
while the lower half has a direct-drive motor
and PLL control circuit. To play, a record is
loaded and the cabinet closed; operation is
then fully automatic. Features include: built-
in cartridge preamplifier; Technics' 310 mov-
ing-coil cartridge; auto lead-in and disc-size
selection; search capability; auto repeat;
auto stop and return; built-in 45-rpm adapter;
and a dial scale that shows tonearm position
on the record’s surface. Power can be either
ac line or 12 volts dc.

CIRCLENO. 91 ONFREE INFORMATION CARD

Heath ‘‘Electronic
Weatherman”’

Heath's microprocessor-based Model
IWD-4001 (ID-4001 kit) digital Weather Com-
puter gives time, date and past, present, and
future weather data. It stores high and low

temperatures, minimum and maximum baro-

metric pressures, peak and average winds,
and date and time each occurred. It aiso cal-
culates wind-chill factor and the rate at
which barometric pressure changes to warn
of storm fronts. A compact transmitter with
infrared sensing devices mounts atop a TV
antenna mast, while the computer console
remains indoors. Ac operation with optional
external battery for memory backup. $369.95
kit, $595 wired.

CIRCLE NO.90 ONFREEINFORMATION CARD

Sansui Digital Receiver

Sansui's Model G-7700 receiver contains a
true digital FM tuner and a 120-W/ch (8
ohms) power amplifier. A quartz time base,

Lt

~I‘N'

frequency divider, and digital comparator in
the FM tuner automatically lock in the signal.
The patented circuitry is claimed to have a
wider lock-in range than most PLL systems.
FM sensitivity is 9.8 dBf (1.7pV); S/N is 76
dB; distortion, 0.1%; capture ratio, 1 dB; and
selectivity, 70 dB. The AM section’s frequen-
cy, aithough not digitally tuned, is digitally
displayed. Amplifier response is dc to
200,000 Hz +0/—3 dB, and slew rate is 60
V/us. Phono overload is 250 mV. A 15-seg-
ment LED bar display indicates instantane-
ous power in each channel. Full two-way,
two-deck tape dubbing is built in. $800.
CIRCLE NO.92 ON FREE INFORMATION CARD

CSC Digital
Capacitance Meter

The line-powered Model 3001 3%-digit, 0.5-
inch-high LED, bench-style capacitance me-
ter from Continental Specialties Corp. can

in nine

measure from 1 pF to 199.9 uF,
ranges. Basic accuracy is rated at 0.1% on
all but the two highest ranges, where accura-
cy is 0.6% of reading. A ZERO CAL control is
provided for nulling out stray or cable capa-
citance, and can be adjusted over a 100-pF
range. A unique dual-threshold scheme is the
key to the instrument’s accuracy.
CIRCLE NO. 93 ON FREE INFORMATION CARD

Remote Phone
Answering System

The dual-cassette Phone-mate Remote 930
telephone answering system from Communi-
cation Electronics has a built-in remote con-
trol feature that allows one to play back re-
—~a
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corded messages via the telephone line from
anywhere in the world by using a coded tone
key. Other features include: a digital LED re-
ceived-message counter, an Audio-Scan

system that allows rapid location of mes-
sages, Controlled Voice Activation (C-VOX)
that allows more messages to be recorded,

and ring adjust. A microprocessor-based fail-
safe systam provides self-correcting backup
measures. The system, set up for automatic
phone answering only, allows the user to rec-
ord up to 30 seconds.

CIRCLE NO.94 ON FREE INFCRMATION CARD

Portable Video
Cassette Recorder

Portability in a VHS videa cassette recorder
can be enjoyed with Fanasonic's Model
PV-2200. This four-hour €olor VCR has de-

tachable electronic pushbutton vhf and uhf
tuners. It can be programmead with up to four
selections on any channel over a seven-day
period. Features include: electronic digital
clock /timer with on/off for preset recording;
solenoid-operated pushbutton transport con-
trols; r-f modulator (TV channels 3 and 4);
ac-line/car battery/rechargeable battery
(provided) powering option. Supplied with
shoulder strap. $1450.
CIRCLE NO. 95 ON FREE INFORMATION CARD

Alpine Car -
Tuner/Cassette Deck °,

Alpine’s Model 7307 AM/FM tuner/cassette
deck/preamplifier for cars features five-sta- e
tion preset tuning, Dolby ncise reduction on
tape, and automatic replay at end of rewind.
[ ]
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It also has a noise-eliminator switch (N.E.S.),
FeCr/Cr0, tape selector, MUSIC SENSOR in
fast forward and rewind, MUTE and LOUDness
switches, automatic eject at end of play and
fast forward and when ignition is turned off.

Separate BASS, TREBLE, and BALANCE con-
trols, tone-bypass switch, and DIN connector
round out features. Specifications: 1.4,V
FM usable sensitivity; 72 dB FM S/N ratio;
1.5 dB FM capture ratio; 40 to 16,000 Hz
tape frequency response; 65 dB S/N on
tape; 0.09% wow and flutter. $380.
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Crown 11-Band Equalizer

Eleven bands of equalization are available
from Crown's Model EQ-2 two-channel sy-
nergistic equalizer. Center frequencies are
set at 20, 40, 80, 160, 320, 640, 1250, 2500,
5000, 10,000, and 20,000 Hz. Boost/cut

range is + 15 dB, and each channel has its
own frequency adjust control. The tone con-
trols have +20-dB ranges, with bass hinge
points adjustable from 180 to 1800 Hz and
treble hinge points adjustable from 1000 to
10,000 Hz. There are also equalizer- and
tone-cancel master controls and overload in-
dicators. Specifications: 20 to 20,000 Hz
+0.1 dB frequency response with controls
flat; 90 dB below rated output hum and noise;
0.01% IM distortion at rated output; 2.5 volts
rms rated output. $1095.
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DSI Mini Frequency
Counter

®® The pocket-size Model 500 HH 50-Hz to 500-
MHz digital frequency counter from DSI In-
struments, Inc. is claimed to provide the ac-
@ Curacy and readability of full-size counters.
Rated accuracy is 1 ppm (TCXO time base)
from 17° to 40°C (31° to 71° F). An eight-
digit LED display features automatic decimal
point shifting and zero blanking. Sensitivity is

s

rated at 30 mV from 100 Hz to 250 MHz and

stOCking stufferé 50 mV from 250 to 450 MHz. Prescale input

resolution is only 10 Hz in 0.1 second (1 Hz in
1 8). Input impedance is 1 megohm direct, 50

y
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t

ohms prescaled, both into BNC connectors,
The counter operates on a built-in recharge-
able battery pack or ac power with an exter-
nal battery eliminator/charger. 7%"H X
3%"W X 1%"D (197 X 89 X 32 mm). Price
is $169.95.
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Realistic
Computer-Controlled
CB Base Station

Radio Shack's Realistic Model TRC-459 40-
channel, digital LED readout, AM/SSB CB
base station provides instant channel ac-
cess by entering the channel number on a
keyboard. Moreover, any five channels can
be stored in memory and they or all 40 chan-
nels can be scanned for busy or clear chan-
nels. The SWR meter is digitally displayed;
time in hours and minutes (12/24-hr format)
is displayed separately. All controls (volume,
r-f gain and tone) are slide-type potentiome-

ters. The unit also has a clock alarm, head-
phone jack, and PA provision. Rated sensi-
tivity is 0.5uV on AM, 0.25uV on SSB for
10 dB (S + N)/N; adjacent-channel selectiv-
ity is 80 dB; image rejection is 80 dB or bet-
ter. Requires 117 volts ac or 12 volts dc,
positive or negative ground. $439.95.

CIRCLENO. 109 ON FREE INFORMATION CARD

Hewlett-Packard
Calculator ‘“‘System”’

Hewlett-Packard’s hand-held, LCD-display
HP-41C may well be the ''dream’’ calculator
you've always wanted. It offers some 130
functions and 400 lines of program memory
or 63 data-storage registers and optional

®
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plug-in Memory Modules to expand program-
ming power. Alphanumeric capability permits
labelling of programs, functions, variables,
and constants and allows prompting with
words or sentences. Any standard function or
program can be reassigned to any desired
keyboard tocation. Even when power is off,
the HP-41C “‘remembers’’ all program, data,
and key assignments. Other features include
up to 6 levels of subroutines, 10 conditional
and 56 external flags, specific loop control,

indirect addressing, and local and global
branching. $295 for basic HP-41C; $45 each
for optional Memory and Application Mod-
ules; $195 for '‘extra-smart’” card reader;
$350 for thermal printer. Optional '*Wand"’ in-
put device for reading ‘'bar codes’’ available
soon.
CIRCLE NO. 110 ON FREE INFORMATION CARD

Sony Stereo
Cassette Deck

Sony's Model TC-K65 cassette deck fea-
tures a metallic tape setting and a newly de-
veloped Sendust and Ferrite record/
playback head. The deck has two servo mo-
tors, one tor capstan drive and the other for
spool rewind, and microprocessor solenoid-
logic controls. Peak recording levels are dis-
played and held on 16-segment LED program
meters. Features include: Dolby noise-reduc-
tion circuitry; Random Music Sensor for pre-
programming up to 16 selections; Auto-
Space mute for eliminating unwanted pro-
gram material during record; master record-

level control with separate line and micro-
phone mixing; timer-activated record/
playback. Frequency response is rated at 30
to 18,000 Hz +3 dB; wow and flutter is
0.04% wrms. $500.

CIRCLE NO. 111 ON FREE INFORMATION CARD

Ohio Scientific’s
Top Personal Computer

Ohio Scientific's most powerful personal
computer, Model C4P MF, features a
2048-character (32 X 64) video display with

(Continued on page 13)



www.americanradiohistory.com

INCREDIBLE CASSETTE OFFER!

It's your choice. Think about the kind
of music you like. You don’'t want to
think about cassettes jamming, loss of
high frequency response or tape hiss.

DAK manufactures a cassette that you
can really forget about. Great sound,
and no problems. And, for only $5 we
hope you will think a lot about your
new LCD digital quartz watch.

YOUR TIME IS PRECIOUS

Imagine yourself just finishing record-
ing the second side of a 90 minute cas-
sette and horrors, the cassette jams.
Tape is wound around the capstan, your
recorder may be damaged and you've
just wasted 90 minutes of your time and
perhaps lost a great recording off FM.

Enter DAK, We manufacture over one
million units of cassette tape each
month in our North Hollywood factory.
Many of our tapes are used for high
speed duplication where they are
recorded at speeds up to 8 times nor-
mal. This is the ultimate stress for
cassettes and causes more failures than
any other use.

MOLYSULFIDE

We developed polyester slip sheets
with raised spring loaded ridges to guide
each layer of tape as it winds. We coat
them with a unique formulation of Gra-
phite and a new chemical, molysulfide.

Molysulfide reduces friction several
times better than graphite and allows
the tape to move more freely within the
cassette. The molysulfide is tougher and
makes the liner more resistant to wear.
Evidently 3M and TDK were hot on our
heels, because they have now also come
out with new liners.

Hi frequency protection! Tape is basi-
cally plastic, and as it moves within the
cassette friction causes the build up of
static electricity, much as rubbing a bal-
loon against your hair, or scuffing
your shoes on a carpet in dry weather.

Static electricity within the cassette is
drastically reduced by the low friction
of the molysulfide so that its tendency
to erase very high frequencies is drasti-
cally reduced. A very important consid-
eration for often played tapes.

MAXELL ISBETTER
Yes, honestly, if you own a $1000 cas-
sette deck like a Nakamichi, the fre-
guency responses of Maxell UDXL or
TDK SA are superior and you just
might be able to hear the difference.
DAK ML has a frequency response
that is flat from 40cps to 14,500cps

DECEMBER 1979
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cassette recorders

+3db Virtually all
priced under $600 are flat £3db from
40cps to about 12,500cps, so we have

over 2000cps to spare, and you'll
probably never notice the difference.

No apology. We feel that we have
equaled or exceeded the mechanical
reliability of virtually all cassettes and
offer one of the best frequency respon-
ses in the industry. Maxell UDXL is
truly the Rolls Royce of the industry,
and DAK is comparable to the 100% US
made Cadillac or Corvette!

Price DAK manufactures the tape we
sell. You avoid paying the wholesaler
and retailer profits. While Maxell UDXL
90s may sell for $3.50 to $4.50 each at
retail, DAK ML90s sell factory direct to
you for only $2.19 each complete with
deluxe boxes and index insert cards.

A $5 LCD WATCH?

Of course not! This is an incredible
offer. Countless stores throughout the
country sell LCD quartz crystal watches
like this for up to $69.

This beautifully styled slim silvertone
watch is loaded with features. LCD
means that the time in hours and
minutes always shows without having to
push buttons. Push the button once,
and you'll see the date in months and
days, and push the button again and the
watch shows seconds.

Night light. Usually only found in the
most expensive watches. Simply push a
button and the entire time section lights
up for convenient night viewing.

Quartz crystal accuracy means con-
stant time within 1 minute per month.
Crystals use little electricity, so the bat-
tery should last up to a vyear, and
may be easily changed by any jewler.

Stainless steel band for long life and
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Try 10 DAK high energy cassettes
risk free for only $2.19 each and
get a beautiful $69 value LCD
digital watch for only $5.

comfort. No cheap imitation, a first rate
locking adjustable band.

It’s guaranteed. This fine watch comes
with a manufacturer’s limited warranty
for one full year.

a rugged
micro-computer

& 2

DAK TAKES A RISK
Obviously giving away quality watches
is not going to make DAK rich. Even
giving away cheap watches wouldn't
help. We are betting that you will buy
our cassettes again, and we are putting
our money where our mouth is!
Customers like you are very valuable
in the form of future business. We
anticipate receiving over 6000 orders
and 4500 repeat customers from this
advertisement to add to our list of over
57,000 actives.
TRY DAK ML90 CASSETTES FREE
Try these high energy cassettes on
your own recorder without obligation
for 30 days. If you aren’t I00% satisfied
for any reason, simply return the tapes
and the watch to DAK for a full refund.
To order your 10 DAK ML 90 minute
high energy cassettes at $2.19 each and
the $69 value watch with your credit
card, simply call the toll free number
below, or send your check for $21.90
plus $5 for the watch and $3 for pos-
tage and handling for each group of 10
cassettes and each watch to DAK.
(Calif. residents add 6% sales tax )
DAK unconditionally guarantees all
DAK cassettes for one year against any
defects in material or workmanship.
Why not order an extra group of 10
DAK ML90 cassettes for yourself or a
friend? We will add one free ML90 cas-
sette to each 10 you buy and of course
you can buy one $69 value watch for $5
with each group you buy.
© DAK Industries, Inc.,

B¢ DAK
L INDUSTRIES
'\ INCORPORATED

Call TOLL-FREE . ... ... ... .. (800) 423-2636
In California Call ... ...... ... (213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605

"
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fact: professional studio
technology comes

to home hi-fi!

There is a new phono cartridge line that is the talk of the recording and
broadcasting industries: the Shure SC39 Series. Itis the first professionally
optimized combination of true high fidelity performance, superb trackability,
resistance to stylus damage under grueling conditions, and prolonged record
life. These unique features make the SC39 ideal for high quality home
applications as well.

if you transfer discs to tape

Use the cartridge developed for professional recording studios. The SC39 Series
has a special strengthened internal stylus-support wire and elastomer bearing to
improve stability when professional backcuing and slip-cuing techniques are
employed.

In addition, the SC39 offers a unique stylus tip not avairlable on any other cartridge:
the MASAR™ tip, designed for playing even delicate lacquer masters, without
objectionable noise buildup or "cue-burn” damage. It even helps when playing discs
with high surface noise, or 45 rpm records made from reprocessed, substandard
vinyl or polystyrene.

if youngsters have access to your hi-fi

This cartridge also comes close to being "butterfinger- ;
proof.” Most stylus damage is caused either by dropping the =
cartridge or by pushing the stylus sideways against the
edge of arecord. To protect against this. the SC39is
equipped with two remarkable features. The firstis the :
Lever-Operated Stylus Guard, which locks the stylus guard ) )

In safety position when notin use. With the flip of athumb.  Lever-Operated Stylus Guard
the guard snaps up and the operating lever turnsinto a
handy cuing aid.

Inaddition. the SIDE-GUARD Stylus Deflector protects the
stylus shank from damage by withdrawing it safely into the
cartridge body in response to sideways impacts.

if you prefer professional response _—

The transparent sound of the SC39 Seriesis due toits optimized CTTT]
professional response which is virtually flat through the upper mid-range. T

with a smooth and gentle rolloff at the highest frequencies. Itis especially SC39ED | =
pleasant when used with loudspeakers that tend to exaggerate the high
frequencies.

There are three models inthe SC39 Series: SC39ED—Biradial (Elliptical)

stylus for 34 to 12 gram tracking; SC39EJ—Biradial (Elliptical) stylus for 1%
to 3 gram tracking; and SC39B—Spherical stylus for 12 to 3 gram tracking.

|
=]

RELATIVE RESPONSE IN ¢B
o

SC39E |

—rnll

[ L1

Send for brochure ALG20. Typical Frequency F.iesponse

SC39 series professional phono cartridges. .. by

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
In Canada: A C. Simmonds & Sons Limited
Outside the U.S. or Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information on your local Shure distributor.

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

CIRCLE NO.54 ON FREE INFORMATION CARD
12 POPULAR ELECTRONICS
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Stocking Stuffers

(Continued from page 10)

16 colors and 256 X 512 point graphics re-
solution. The standard model comes with
24K of static RAM and a minifloppy disk
dnive (directly expandable to 48K and two

drives). Features include: 64-character line
width; full keyboard with upper- and lower-
case characters; line printer interface;
acvanced disk-BASIC software; instant pro-
gram loading; high speed animation; sound
output; D/A converter; joystick interfaces;
and home-security and fire-alarm interface.

CIRCLE NO. 112 ON FREE INFORMATION CARD

SAE ‘““Class A”’
Power Amplifier

SAE's Model X-10A ‘‘Hypersonic Class-A”
100-W/channel power amplifier employs a
new high-efficiency output-stage design that
is said to achieve the advantages of Class A

operation with Class AB efficiency. Another
design innovation is the use of balanced fully
complementary mirror-image amplifiars that
are claimed to correct linearity problems

common to transistors. Among its features
are '‘True Power' display indicators, gold-
plated connectors, and turbo-flow heat sink-
ing for output transistors. Specificaticns: 100
W/ channel output power into 8 ohms at 20 to
20,000 Hz +0/—0.25 dB frequency re-
sponse with 0.02% THD ard IM; 120-dB S/N;
1.4 volts high-level sensitivity; 60 volts/us
slew rate; and greater than 100 kHz power
bandwidth. $800.
CIRCLE NO. 1130ON FREE INFORMATION CARD

RCA ‘‘Limited Edition”
Color-TV Receiver

The Contura GD930R ‘‘Limited Editicn'’ col-
or-TV receiver from RCA features a 25"-dia-
gonal 100° picture tube, automatic color
control, fleshtone correction, light sensing,

and contrast/color tracking. It also has a
BlackLock contrast circuit ChannelLock key-
board electronic tuning with programming
memory, and XL (XtendedLife} chassis. Fza-
tures include Dual Dimension Sound (one
each 9" and 6" oval speakers) far synthetic
stereo, and Dynamic Detail Processor to im-
prove video resolution. An electronic remote

control system controls power/volume and
up/down channel selection for all 82 chan-
nels. The contemporary cabinet is made from
pecan solids and veneers and similated
wood trim.

CIRCLE NO: 114 ON FREE INFORMATION CARD

Pioneer Auto-Reverse
Open-Reel Tape Deck

The Model RT-909 open-reel stereo tape
deck from U.S. Pioneer Electronics €Corp.
features three motors and a four-head auto-

INTRODUCING...

DECEMBER 1979

-ROAD
RUNNER aowm

FROM WESTON

D 6 FUNCTIONS
O 29 RANGES

CIRCLE NO. 69 ON FREEINFORMATION CARD

WWW amernaczanadiohietary com

WESTON INSTRUMENTS

THE MEASUREMENT PEOPLE®
614 Frelinghuysen Ave.,
Newark, NJ 07114

AUDIO RESPONSE"
PLUS DIGITAL DISPLAY

O 5 RANGE AUDIBLE SIGNALING FUNCTION
D RUGGED FIELD SERVICE DESIGN
O 0.5" LCD DISPLAY

SANGAMO WESTON

Schlumberger
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Stocking Staffers

matic reversing system. It can accommodate
® rcels up to 10%” (267 mm) in diameter. The
closed-loop dual-capstan transport is oper-
ated by solenoids controlled via touch-sensi-
® tive electronic switches. Capstan drive is
@ provided by a dc servo motor, whose play-
® back speed can be adjusted through a range
of 6% by a ‘‘pitch control.” A 24-segment

Fluroscan meter displays recording levels,
and a four-digit electronic index counter mon-
itors tape usage. Signals from MIC and LINE
inputs can be mixed prior to recording. Spe-
cifications: 30 to 30,000 Hz +3 dB frequen-
cy response at 7% ips (20 to 18,000 Hz +3
dB at 3% ips); more than 50-dB channel sep-
Py aration; crosstalk more than 50-dB down;

greater than 60-dB S/N at 7% ips (55 dB at

3% ips); 0.04% wrms wow and flutter at 7%
@ ips (0.08% at 3% ips); 1% maximum harmon-
@ ic distortion at 7% ips.

CIRCLE NO. 115 ON FREE INFORMATION CARD

Magnavox Videodisc
Player

Magnavox brings the optical videodisc play-
er to the consumer market with its Model
8000 Magnavision. The player connects to
the antenna terminals of any home color or
monochrome TV receiver. It employs a tiny
@ laser beam to relay picture and sound infor-
mation that are said to be equal in quality to
'. the best broadcast TV reception and better

than videotape playback. Features include:
halt (freeze frame), slow, fast, and reverse
play; rapid random access; instant replay;
° frame-by-frame readout; and outputs for con-
nection to AUX inputs of a hi-fi system. An
extensive library of discs is available for
$5.95 to $24.95each. $775.

CIRCLE NO. 116 ON FREE INFORMATION CARD

Kloss Projection
TV System

The Novabeam” Model One large-screen col-
or-TV projection system from Kloss Video
Corp. is claimed to offer the brightest picture
ever provided by a projection system for

home use. This two-piece system consists of
a receiver/projector console and a separate
free-standing 6'%' (2-meter) diagonal-mea -
sure screen that yields a 5%’ X 4' (1.7 X 1.2
m) picture. The receiver employs a comb fil-
ter for greater picture resolution and offers
random-access electronic tuning with full-
function wireless remote control. Three No-
vatron projection tubes, operated on a modi-
fied Schmidt principle, are used. $2500.
CIRCLE NO. 117 ON FREE INFORMATION CARD

Kenwood Precision
FM Tuner

Designed for the purists among FM listeners,
the Kenwood L-O7TIl tuner employs several
high-technology devices in its circuitry, in-
cluding surface acoustic wave filters (for en-
hanced selectivity) and a pulse-counting de-
tector (for lower distortion). Wide or narrow
intermediate-frequency bandwidth can be se-
lected to help preserve as much of the tonal

quality in the signal ds possible. In addition,
the tuner incorporates such niceties as sig-
nal-strength and channel-center meters, as
well as a highly legible dial. Specifications:
37.2-dBf/40-nV 50-dB quieting sensitivity
in stereo; 84-dB mono, 80-dB stereo S/N;
0.7-dB WIDE, 1.3-dB NARROW capture ratio;
30-dB WIDE, 100 dB NARROW alternate-chan-
nel selectivity, 20-t0-15,000-Hz +0.2/—1-
dB frequency response; 120-dB spurious and
image response ratio; 110-dB i-f-response
ratio; 45-dB WIDE, 38-dB NARROW separa-
tion, 50 to 10,000 Hz.

CIRCLE NO. 118 ON FREE INFORMATION CARD
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Telequipment
Oscilloscope

Telequipment’s Model D1016, from Tek-
tronix, is a moderately priced, dual-trace 15-
MHz scope that offers automatic, normal,
and TV triggering, X-Y display capability, and
X5 magnifier to meet a wide range of servic-
ing and experimenting needs. It has sensitiv-

ity ranges of from 5 mV to 20 volts/division
and switchable 0.2-us to 200-ms/division
time-base sweep speed (40 ns/division with
magnifier). An uncalibrated sweep control is
used for variable sweep rates between posi-
tions of the time/division switch and extends
the slowest sweep speed to 500 ms/divi-
sion. Suggested retail price is $895.
CIRCLENO 119 0N FREE INFORMATION CARD

Chafitz Modular
Game System

Chafitz's BORIS 2.5 modular game system,
is designed so that a control panel slides
into a storage position under the playing
board. Chess pieces are displayed electroni-
cally on the board. It analyzes its next best
move while waiting for its opponent’'s re-
sponse and even gives game-related mes-

sages, such as ‘'MATE IN THREE." A back-
space control allows erasure of up to three
moves per side to remedy blunders and eval-
uate varying response strategies. It can also
evaluate up to five full moves ahead and if
you haven't time to finish a game, piece posi-
tion will be held in memory indefinitely on ac
and for five days in battery mode. Other fea-
tures: seven playing levels; tournament timer;
audio alert tones for various modes; rank dis-
play and position verification; position pro-
gramming; handicapping; move monitor; and
alphanumeric display. Can be operated on
ac-line power or up to six continuous hours
on optional rechargeable battery pack. Up-
dating modules will be available.
CIRCLE NO. 120 ON FREE INFORMATION CARD
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Thelo

ogic behind the

Revox B77%.

The logic is the logic which is built-in.

It's an ingenious and highly sophisticated system—
much like the human nervous svstem— which controls
the deck’s functions.

You ean push any buiten in any order with no chance of
damaging vour tapes. Our motion sensing system con-
stantly feeds status veports to the logic cireuitry which
activates your commaruls in proper sequence,

The logie also permits full-function remote con-

tral, and an editing maode that keeps the playback cir-
cuitry live, even when the motors are stopped. You can
make vour splices right on-the-beat, and our built-in
splicing hiock makes it easv.

further

) get the

The design and corstruction of the Revox B77
guarantee smooth and aceuvate operation. Tt

REVOX

long-life advantage of ferrite without static build-up or
heat degradation, we use Revox's exclusive Revodur
heads, made of metal to dispel heat and static, and
vacuum-coated with permalloy for durability.

The B77 has a unique capstan motor that’s monitored by
a tacho head to precisely control speed and hmit wow
and flutter to professional studio standards.

Revox offers many options with the B77 including a full
range of speed configurations from 15/16 IPS to 15 IPS,
variable speed control, % track record/playback and more.

All this professional quality is nedtly engmeel ed
to fit in a deck you can carry Afterall, if you own a
machine this good, it's logical to take it with you.

Experience the B77 and the full line of Revox audio
components at your franchized Hevox dealer today.

1819 Broad wey. Nashville, Th 37203 615 329-9576/ In Cééla(i'a: Studer Revox Canaca, Ltd.

CIRCLE NO. 67 ON FREE INFORMATIOM CARD
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SPECIFICATIONS AND BEYOND i

AST MONTH, we started to look at some

of the pitfalls inherent in excessive reii-
ance on numerical specifications in apprais-
ing the performance of audio products. In
fact, our investigation barely scratched the
surface of that topic. Having dealt with am-
plifier power and distortion specifications,
let's examine specs for some other compo-
nents and see what they do or do not tell us
about how the product will behave under real
operating conditions. We'll begin—with ap-
propriate trepidation—by looking at trans-
ducer specifications.

The Record’s the Thing. As many readers
are doubtless aware, the exact measured
frequency response given for a phono car-
tridge depends on the test record used. As
can be seenin Fig. 1, the differences are not
great and are fairly well confined to the re-
gion above 10 kHz.

T
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Fig. 1. Frequency response of
test records using same cartridye.
(Courtesy of Stanton Magnetics,)

However, they are of sufficient magnitude
to make the choice of a cartridge that is flat
within = 1 dB over one whose limits are +2
dB fatuous. Clearly, when interpreting pickup
frequency-response data, the best course is
simply to ignore small variations. You can
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Stereo Scene

By Harold A. Rodgers
Senior Editor

never be sure that they exist in practice, and
they can be equalized in any case.

Separation, too, depends as much on the
record as on the cartridge. First, since the
modulation on one groove wall can cause the
stylus to deform the modulation of the oppo-
site wall slightly, the hardness of the vinyl is
a factor. Second, not all cutters use the
same geometry. Some, rather than keeping
the left and right modulation mutually ortho-
gonal, that is, 90 degrees apart, use, for
technical reasons, some other angle, say 91
or 92 degrees. This difference is for all prac-
tical purposes inconsequential. It does, how-
ever, limit separation measurements to the
neighborhood of 25 dB. One pickup manufac-
turer went so far as to optimize the geometry
of a new model for a 92-degree cutting angle
so that a separation spec on the order of 35
dB could be obtained with a popular test rec-
ord. This does not compromise the product in
any significant way, nor does it help—except
tor yielding that lovely data.

Of course, many of these impressive num-
bers represent overkill. It is generally recog-
nized, for example, that a stereo image is not
enhanced by pickup separation in excess of
17 dB or so, and few listeners can distin-
guish =1 dB from +2 dB in frequency re-
sponse. By all means, take the numbers into
account, but remember that tracking abili-
ty—which depends on stylus mass and
geometry and a proper choice of dynamic
compliance—is the sine qua non of a phono
cartridge. If the stylus cannot trace the
groove accurately (and without recutting it),
none of the other characteristics of the pick-
up are apt to help matters very much.

Note also that the mass of the tonearm is
a crucial factor. The more massive the arm,
the less compliance there can be if the
low-frequency resonance of the arm/car-
tridge system is to be kept out of the record-
warp band.

It may prove tempting to use listening tests
as the bottom line in selecting a cartridge,
but great caution should be exercised. Using
a pre-selected disc, it is quite possible to
make a demonstrably inferior unit sound bet-
ter than one that is well designed. The pru-
dent auditioner will use his own records and
double-check on a reasonably large number
of them before reaching a decision.

For some audio hobbyists, it seems that
the specification that a pickup is a moving-
coil design is sufficient to win it a place in a
highly preferred category. A few moments of
consideration suggests that such a view
might be misguided. It can be stated on the
basis of the physics involved that a conduc-

WWW amerdaaanadioRigstary com

IDEAL RISE TIME

MM T

J H

Fiy. 2. Rise time of moring-

magget (MM) and moving-coll (MC)
cartridyes. Lateral seale: 10
microseconds/div. (Courtesy

of Stunton Maynetics.)

tor moving with respect to a magnetic field
has no way of "knowing'' whether or not it is
moving or stationary with respect to this or
that frame of reference. The same relative
motion between the conductor and field in-
duces the same voltage regardless of the
external frame of reference. Therefore, what-
ever it is, if anything, that makes the mcving-
coil pickup special, it is not the transduction
principle per se.

It has been suggested that moving-coil de-
signs are less subject to back-and-forth
scrubbing motions of the stylus than are
fixed-coil designs, but this point seems at
least arguable. Perhaps less controversial is
the idea that moving-coil pickups are less
likely to interact with preamp inputs than are
fixed-coil types. This property would appear
to be related to their low output impedance
and the fact that they are isolated from the
standard phono preamp by the head amp
needed to boost their low output. Even when
the boost is supplied by a transformer, the
impedance reflected by the secondary is in

(continued on page 21)
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For the Best and Latest in Computer Technology . . .
Come to The Source—Howard W. Sams & Co., Inc.

There's something for everyone—from those who want to discover what computers
are all about to those who are already into computers and programming.
The fundamentals . . . programming . . . interfacing . . . logic—we're the complete
source for home, business, educational and professional users.

The “Starters”

Microcomputer Primer

by Waite and Pardee.
A beginner's guide to microcomputers
and how they work. 224 pages, No.
21404, $7.95

The Howard W. Sams

Crash Course in
Microcomputers new
by Frenzel.
The first complete crash course in mi-
crocomputers for everyone—ftrom the

average consumer to the Doctor of Sci-
ence. 256 pages, No. 21634, $16.95*

Getting Acquainted With

Microcomputers

by Frenzel.
Gives you a complete working knowledge of the microcom-
puter-organization, operation, and programming. 288 pages,
No. 21486, $8.95

How To Buy & Use Minicomputers

and Microcomputers

by Barden.
A single source to buying and using a computer in your home
or business to handle recreational or practical tasks from
playing games to setting up a burglar alarm. 240 pages, No.
21351, $9.95

Fundamentals of Digital Computers (2nd Ed.)
by Spencer.

Unravels the mysteries of computers and programming. 320
pages, No. 21534, §9.95

The
“Programmers”
D How to Program

Microcomputers

by Barden.
A popular, complete guide to assembly
language programming of the Intel
8080, Motorola MC6800, and MOS
Technology MCS 6502 Microprocessors.
256 pages, No. 21459, $8.95

Basic Primer

by Waite and Pardee.
Covers everything from getting organized to writing a game
program. 240 pages, No. 21586, $8.95

DBUG: An 8080 Interpretive Debugger
by Titus and Titus.
Covers program operation and how it's applied to program
development and testing. 112 pages. No. 21536, $4.95
8080/8085 Software Design,
“ 1y NEW
™

2 volumes

by Titus.
Volume 1 gives you an introduction to assembly language
programming. 336 pages, No. 21541, $9.50—Volume 2 is a
unique, one-of-a-kind, computer science book for the design
engineer. Written 1n Intel machine code. 352 pages, No.
21615; 9.95
Two-volume set No. 21659. $17.50

6502 Software Design

by Scanlon. ™ n@w
Tells how to program for the 6502 assembly language. Ap-
proximately 288 pages, No 21656, $9.95*

Computer Graphics Primer

by Waite. ln@w

Shows how to create your own graphic affects—from de-
tailed drawings to moving figure animation. Approximately
192 pages, No. 21650; $10.95*

DECEMBER 1979

The “Computer
Technology”

.. Leaders

! The Z-80 Microcompute
E':z‘“nr. D Handbook Pt
microed! | by Barden.

Gives current and prospective users a
one-stop source to Z-80 technology—
hardware and software aspects and in-
strumentation problems. 304 pages, No.
21500, $8.95

Using the 6800
Microprocessor

by Poe.

Acquaints you with the hardware and software of the "6800"
fun machine. 176 pages: No. 21512; $6.95

“Interfacing”
Bookshelf

Microcomputer-Analog

B Converter Software &
- Hardware Interfacing ™
iR by Titus, Titus, Rony, and Larsen.
s Concepts and techniques of interfacing

r digital computers to analog devices.
. 1 288 pages, No. 21540; $9.95

i .

5 T TRS-interfacing

s il . =1

l %{k iﬂ D by Titus. WQIUU
(0 1 - 192 pages; No. 21633; $8.95

Interfacing & Scientific Data
Communications Experiments

by Rony, Larsen, Titus & Titus.

160 pages, No. 21546, $5.95 JJ
Microcomputer Interfacing With the

D 8255 PPI Chip ngw
by Goldsbrough.

224 pages, No. 21614, $8.95 m,_
1-80 Microprocessor Programming

D & Interfacing, 2 Volumes ng
by Nichols, Nichols & Rony.

800 pages, No. 21611, $21.95. JJ

D Introductory Experiments in Digital
Electronics and 8080A Microcomputer
Programming and Interfacing, 2 Volumes,

by Rony, Larsen, and Titus Lg

912 pages; No. 21552; $20.95

“Reference”
Library

Pre-Pub Offer—Save $2.50 (expires

12/31/79)
D Computer Dictionary &
Handbook (3rd Ed.)
by Sippl and Sippl. mgwj
The best and latest resource for anyone
involved in computers or computer ap-

plications. over 900 pages: No. 21632
ONLY $23.45

«Y-—E;J:}‘IJ'IEH-
ot i

W
)

Computer Dictionary (2nd Ed.)
by Sippl and Sippl
Over 12,000 entries, 488 pages, No. 20943, $9.50

CIRCLENO.52ONFREE INFORMATIONCARD

WWW akherieaaadiahictary com

™

“Logic”
__Cookbooks

D CMO0S COOKBOOK

B The well-known author, Don Lancaster
presents an information-pac«ed guide
i to this low-cost, fun-to-work with digi-
tal logic family. 146 pages, No. 21398,
$10.50

TTL Cookbook
by Lancaster.
336 pages, No. 21305, $9.50

The Cheap Video Cookbook
by Lancaster.
256 pages, No. 21524, $5.95

IC OP-AMP Cookbook
by Jung.

592 pages. No. 20969, $12.95
RTL Cookbook

by Lancaster.
240 pages, No. 20715, $6,50

TV Typewriter Cookbook
by Lancaster.
256 pages, No. 21313, $9.95

IC Converter Cookbook
by Jung
576 pages, No. 21527, $13.95

'

*Tentative price

ORDER FORM

HOWARD W. SAMS & CO., INC.
4300 WEST 62ND STREET, PO. BOX 7092
INDIANAPOLIS, INDIANA 46206
(317) 298-5400

Indicate quantity in boxes above and complete ordering in-
formation below:

Sub Total

Add lacal sales tax where applicable

GRAND TOTAL
[J Bl Me (Shipping and Handling Charge will be added)
[0 Payment Enclosed (No Shipping Handling Charge)

(J check  [J Money Order

[J Master Charge

[ Bank Americard/Visa

Exp. Date

Account No

Interbank No

(Master Charge Only)
Minimum Credit Card Purchase $10.00
[ Flease send free 1980 Computer Book Catalog.

540

Signature.

Name

Address.

City State Zip

Prices subject to change without notice. All books available
from docal Sams Distributor. Offer good in U.S. onty.

Note: Distributor, computer store and dealer inguiries are
welcome.
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Even the
most enlightened
consumer can
oet eaten alive 1n
the hi-f1 jungle.

There are probably In terms of power, for example, the V4

.r_: 0 ) few places where offers ample watta§e to fill almost any size living
i' = the phrase “caveat room with clean, clear sound. (55 watts per
—' emptor™ let the buyer channel at 8 ohms from 20 to 20,000 hertz, with
beware iS more apphcable than in high fidelity. less than 0.1% total harmonic distortion.)
The average consumer walks into a hi-fi store It has absolutely no audible distortion.

It features the same kind
of “direct coupled” circuitry
%.® used 1n the most expensive
) professional broadcast ampli-
O fiers to ensure rich bass.
] Its completely encased
o E . In metal to reduce interference.

only to be confronted by a morass of receivers,
turntables and tape decks, running the gamut
from the unaffordable to the unpronounceable.
And to make matters worse, the salesman seems
dpeak some bizarre dialect about megahertz
transient response.

At Sony, we sympathize with the plight of sk - Y1l -
the music lover caught in this rather distressing Tk Its capable of running
situation. And to this end we offer some - " two sets of speakers without
reassurance: components: smahmevenhing  Straining, and has somethin

Since 1949, Sony has been at the very forefront butperformance. - called a “phase-locked-loop IC
of high fidelity. (In fact, our name is derived from stereo multiplex stage”
the Latin word “sonus” for sound.) that guarantees

And while the technology ' extraordinary
has changed, one thing hasn’t: FM reception.
Since the beginning we've never All of
put our name on anything that - which explains
wasn't the best. .why if you pay
ia few dollars
" less for one of
our competitor’s
receivers it’s prob-
ably because youTe getting
less receiver.

The V4 receiver: You don’t need an
engineering degree to understand
what makes it superior.

Put as clearly as possible, the V4
was designed for people who are as interested
in getting good value as they are good sound.

The ¥4 Receiver: the latest from the company that founded
the era of transistorized high fidelity.’

© 1979 Sony Industries, a division of Sony Corp. of America, 9 West 57th Street,

WWW amerdaaanadioRigstary com
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= The X30 turntable: S Survival of the smartest.
Proof, once again, that Sony is the e Obviously, we don’t have enough
real pioneer in high fidelity. space here to tell you the whole Sony hi-fi story.
Today, virtually all of the worlds most Like the way our new micro components use
expensive turntables feature ‘l‘iuartz lock” An Sony developed “pulse power supplies” that reduce
electronic circuit that works like a quartz waich to  distortion almost to the point of Eeing

ensure perfect turntable speed. SSU-2070 speakers: Sony remains UTUTIEASUTADE.

Now Sony has improved on this  neeithe s omrens e Or the way our new SSU-2070
incredibly accurate system in the only way ~ andewenthe cineis temschves. -~ speaker system guarantees you'll hear
possible: by making it less e every part of the music with
expensive. But to buy the X30 } : ' distortion reducing carbon fiber
on it’s price alone would be s | speaker cones. And a computer-
selling it short. designed speaker arrangement

Like today’s most that makes sure you hear the
expensive turntables, the X30 music exactly as 1t was recorded.
features a direct-drive motor The point of all this, however,
that eliminates pulleys and is that for over three decades Sony
unreliable belts. But unlike has built superior audio equipment.
models built by Pioneer and Extraordinary products whose
Technics, our direct-drive motor reﬁutation for quality, value and
is both brushless and slotless— reliability is unsurpassed.
which means it's more accurate. = y’ So even if you don’t know

Instead of usin%ﬂz:n inexpensive ! watts from ohms, at least you'll be

particle-board base like many of our & o~ able to survive in the hi-fi jungle by
competitors, the X30% base 1s g

knowing Sony.
made of a Sony patented“bulk  irect-arive tumtabie:

< For more information, or the name
molding compound” that re- ey of your nearest Sony dealer, write us at
duces acoustic feedback.

Sony, PO. Box CN-04050, Trenton, N.J. 08650.
And we've even made the X305 platter mat SONY AUDIO

slightly concave—so if your records are a bit warped, We've never put our name on anything
they won’t sound that way. that wasn’t the best.

New York, NY. 10019, Sony is a registered trademark of the Sony Corporation.
CIRCLE NO.50 ON FREE INFORMATION CARD
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A perfect chess opponent, the Challenger® can play against
you atinfinite levels of skill, from beginner to expert. And.,
...it speaks to you. . .calling out all moves, catching erfors
and announcing game progression. The Challenger®

is also a superb teacher and it will even suggest your-
best move. Be warned, however, that the Challenger®. .
has 1200 classic book-opening moves and can
analyze over three million board positions stored

in its tiny computer brain. So, it can be very tough.
Itis so sophisticated, it is'available in either English,
Spanish, German or French language. 5 '

Other challenging computer games from F‘idélit_y
include...BRIDGE ...CHECKERS. ..and )
BACKGAMMON. At fine stores everywhere.

FIDELTY -
ELECTRONICS, LTD.

S Miami, Florida 33178

The world's largest manufacturer of self-contained, microprocessor based, board games.
CIRCLENO.26 ONFREE INFORMATION CARD
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STEREO SCENE (Continued from page 16)
most cases lower than that of a fixed-coil design.

But moving-coil pickups have their problems too. Their moving
structures tend to be fairly massive and their suspensions corre-
spondingly stiff. This necessitates relatively high tracking forces if
groove contact is to be maintained at high frequencies. The slower
risetimes shown by many moving-coil pickups (Fig. 2) do not neces-
sarily correspond to or indicate sonic deficiencies. They do, how-
ever, make claims of electrical superiority and better high-frequency
response and tracking less supportable.

As far as we are concerned, neutrality with respect to transduction
principle is proper. We have seen good and bad examples of both
varieties. It should be noted, however, that in a massive tonearm, the
relatively stiff (noncompliant) suspension of the cantilever may give a
moving-coil pickup an advantage, though possibly at the cost of fast-
er wearing of records.

The Ultimate Can of Worms. If there is an audio component more
refractory than a loudspeaker when it comes to numerical specifica-
tion of performance, | do not know what it is. For example, if we are
given a frequency response curve for a speaker, under what condi-
tions does it apply? As Dr. Amar Bose once pointed out at a press
seminar, frequency response curves have meaning when we have
defined the input and output ports of the unit under test. But where is
the output port of a loudspeaker? At a point one meter away on axis
where such curves are often taken? (Who listens from there?) At a
“normal” listening position—whatever that may be? Or shall we try
to sum the total output power; and if so, how?

Whatever method we settle on, we have to decide where to put the
speaker. In an anechoic chamber? If here, how does the data relate
to a real room? In a real room? Then how does data taken in that
room relate to performance in my room, which almost undoubtedly
has different acoustic properties. No matter what we do, we are, as
the Australians might say, up a gum tree. The data will disclose only
the grossest anomalies and certainly cannot be used to distinguish a
good product from one that is excellent. Granted, loudspeaker engi-
neers manage to interpret such data quite well. But in addition to
their considerable knowledge and experience, they have the oppor-
tunity to take many sets of curves with all parameters under reason-
ably tight control.

When frequency-response data is given as, say 40-18,000 Hz +2
dB (note that limits are included to make the numbers *‘meaningful’’),
the situation is even worse. Looking at Fig. 3, one can easily see that

+5dB IS? @ .
P" T 7\/:];1 \\lo\b{\@

Fig. 3. Three possible speaker
response curres; all = 2 dB.

the summary description given above applies equally well to all three
curves, each of which could be expected to give a different sonic
effect. A more careful description would include the rms ripple
across the passband, and the slope of the best straight-line approxi-
mation would help to distinguish curves two and three.

Not too surprisingly, data on loudspeaker distortion can be equally
uninformative. | can recall an instance in which a speaker with an
audibly defective midrange driver gave a plot of second- and third-
harmonic distortion that even the manufacturer’'s chief engineer con-
sidered perfectly normal. The difficulty is that, as with amplifiers, the
spectrum of the distortion is not adequately taken into account. A
defective driver, for example, is not likely to contribute much in the
way of second and third harmonics. Its unsolicited output will prob-
ably consist mainly of fifth, seventh, or even higher-order partials.

| could continue to point out serious ambiguities in specs  and
numerical performance evaluation ad nauseam, but | suspect that the
point has been made. The purpose of this discussion has not been to
damn specs out of hand, only to suggest that they be interpreted
with care and caution. Many designers insist on the importance of
correlating that which is measured with that which is heard. but |
know of none who would say that the process is easy. Further, |
suspect that virtually all check their handiwork in careful listening.
After all. no engineer could keep a job very long by turning out prod-
ucts with great specs and mediocre sound. '
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YOUR INVITATION TO
COMPUTING ADVENTURE

INTERFACE AGE HAS
EVERYTHING YOU WANT TO
KNOW ABOUT COMPUTING

Every issue is written and edited by experts. Every issue
brings you how-to's and know-how on:

e Tutorials on all phases of computing technology

®Software and Hardware

eNew Product Design and Reviews

e Business, Accounting. Investment Analysis. Law and
Medical Applications

eEducational and Developmental Applications

ePersonal and Home Projects

eGames, Robotics and Energy

[’s a 12-month program to help you enjoy all computing
activities and it's all yours. All the spectacular computing
fun, adventure and know-how that you have dreamed
about. We guarantee™ it.

DON’T WAIT! SUBSCRIBE TODAY!

*Unless you are completely satistied with INTERFACE AGE, you
may cancel your subscripfion at any time and receive a full re-
fund for all unmailed copies.

e e e e e - — — —— — ——— — — —— T G — = e =
Please enter my subscription for: -
[J 1VYear(12lssues)$18

L ] 'm
1 1 Year Canada/Mexico $20 e o J

[0 1 Year Foreign Surface $28 [ Air Mail $50
Check or Money Order must be in U.S. Funds drawn on U.S. bank.

Make check or money order payable to:
INTERFACE AGE Magazine, P.O. Box 1234, Cerritos, CA 90701

LI BillMe Please charce my (> Am/Ex [ VISA 0TIM/C
Signature
Expires
RUSH my copies to:
First Middle o I
Initial Inttial — |
I | I
Address ] I ‘
City l | State ! Zip
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ulian Hirsch Audio Reports

P xENWOOD

Kenwood Model KR-6050
stereo receiver with
“high-speed” dc amplifiers

W Kenwood's new ste-
HIRSCH- reo receiver line fea-
W tures “high-speed”
dc amplifiers whose
claimed slew rates
exceed those of
competitive receivers as well as previous
Kenwood models. With a slew rate of =100
volts/microsecond and an audio power rat-
ing of 60 watts/channel into 8 ohms from
20 to 20,000 Hz with no more than 0.02%
THD, the Model KR-6050 is typical of the
current Kenwood design philosophy. The
FM tuner section offers selectable wide
and narrow i-f bandwidths, a feature rarely
found in medium-priced receivers. In most
respects, the KR-6050 closely resembles
the higher-priced Kenwood receivers, the
chief exception being its modest output-
power rating.

Housed in a walnut-grained vinyl wood-
en cabinet, the receiver measures 20%4"W
x 16"D x 6"H (516 x 409 x 154 mm)
and weighs 28.7 Ib {13 kg). Suggested re-
tail price is $490.

General Description. Two of the four
meters behind the upper half of the receiv-
er's front panel indicate audio power into 8-
ohm |loads.Their logarithmic scales are cal-
ibrated from 0.01 to 120 watts. The other
two meters are conventional tuning indica-
tors, one for relative signal strength on AM
and FM and the other for center-channel
tuning on FM only.

The SPEAKER selector switch turns on
and off the power to the receiver and con-
trols two pairs of speaker outputs simul-
taneously. It can also silence all speakers
for headphone listening.

The control complement consists of
SUBSONIC and HIGH filter switches; BAL-
ANCE and vOLUME controls; and FM MODE,
TAPE MONITOR, FM IF BANDWIDTH, and two
TAPE MONITOR switches. The STEREO/
MONO FM MODE aiso controls muting,

22

which is always on in the automatic-stereo
mode and always off in the mono mode.
When both TAFE MONITOR switches are set
to PLAY, the output of deck B is monitored
while it is recording from the output of deck
A. The input SELECTOR swiich has posi-
tions for AM, FM, PHONO, and AuX program
sources.

On the rear of the receiver are insulated
binding-post speaker connectors and a
hinged ferrite-rod antenna for AM and
binding-post terminais for both AM and FM
antennas. One of the two accessory ac
outlets on the rear apron is switched. In-
side the cabinet is a switch by which the
time constant of the FM deemphasis can
be set at 25, 50, or 75 microseconds.

Kenwood does not supply a schematic
diagram with the KR-6050, but the user's
manual points out the receiver's exception-
al slew rate, 0.95-microsecond rise time,
and use of FETs in the low-level audio
stages and a MOSFET in the r-f section.
The FM multiplex decoder has a pilot-sig-
nal canceller instead of the usual notch fil-
ter to remove the 19-kHz pilot carrier from
the audio.

Laboratory Measurements. Follow-
ing the one-hour preconditioning period at
one-third rated power and five minutes at

full power, the top of the receiver was mod-
erately warm. With both channels driven at

distortion into

8 ohms was less
than 0.008% from
0.1 to 65 W/channel

WWW ammedaaaradiahisetery com

1000 Hz into 8 ohms, distortion was a
nearly constant 0.0055% to 0.008% from
0.1 to 65 watts/channel output. Clipping
occurred at 70 watts/channel. With 4-ohm
loads, the distortion was slightly greater,
measuring about 0.016% between 0.1 and
80 watts and 0.02% at 90 watts before out-
put clipping at 93 watts. Although the re-
ceiver is not rated to drive 2-ohm loads,
tests revealed 0.028% distortion from 0.1
to 20 watts and 0.032% between 30 and
40 watts, with clipping occurring at 50
watts with such low-impedance loads.

Driving 8-ohm loads at 60 watts, the dis-
tortion was very low at bass and midrange
frequencies, dropping from 0.004% at 20
Hz to 0.0022% between 100 and 300 Hz
and rising to a constant 0.009% from 1000
to 20,000 Hz. At lower power, the shape of
the curve was similar, but the distortion
levels were slightly iower. Although the
POWER meter reads typically 10% to 50%
high on continuous signals, it was about
10% low at 60 watts.

A high-level input of 90 mV drove the
amplifier to a reference 1-watt output, with
an A-weighted S/N ratio of better than 90
dB (our measurement limit). Phono sensi-
tivity was 0.28 mV at 79 dB S/N referred to
1 watt. Phono preamplifier overload oc-
curred at 225 mV at 20,000 Hz (converted
to an equivalent 1000-Hz level). IHF clip-
ping headroom at 8 ohms was 0.68 dB,
and dynamic headroom was 2.07 dB, cor-
responding to a short-term output of 96.7
watts. Into 4 ohms, the short-term output
was 144.7 watts/channel, which is consist-
ent with Kenwood's rating of 300 watts of
total dynamic output power at 4 ohms.

The IHF slew factor exceeded our mea-
surement limit of 25. Slew rate measured
about 168 volts/microsecond, and rise
time was approximately 1 microsecond.

The tone controls had rather moderate
characteristics, with the bass turnover fre-
quency shifting between 100 and 500 Hz
as the control was varied and the treble re-
sponse hinging at about 2000 Hz. Max-
imum boost or cut at the frequency ex-
tremes was about 10 dB. Loudness com-
pensation boosted only the lower frequen-
cies, beginning at about 1000 Hz. The
suBsONIc filter had a very slight effect in
the audio range (about 1 dB at 20 Hz), and
the HIGH filter had a 6 dB/octave slope with
—3-dB frequency at 5000 Hz. RIAA phono
equalization was flat within +0.2/-0.8 dB
from 20 to 20,000 Hz. When we measured
the phono frequency response through the
inductance of a phono cartridge, there was
a broad high-frequency rise between 3000
and 17,000 Hz, wtih a maximum of +2 dB
at 11,000 Hz falling off to — 1 dB at 20.000
Hz. Phono input impedance was 52,000
ohms in parallel with 250 picofarads.

We measured most of the FM tuner
characteristics separately for the wibe and
NARROW i-f bandwidths, which can affect
many of the results. Among the few char-
acteristics not affected by the bandwidth
were the muting/stereo threshold of 17 dBf
(4 microvolts), 19-kHz pilot carrier leakage
of 58 dB, the tuner hum level of —70 dB,
and image rejection of about 90 dB.

(Continued on page 30)
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OUR 563 SOLAR ALARM.
A GHALLENGE TO EVERY CHRONOGRAPH
INTHE WORLD.

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

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

It's Dog-Eat-Dog.

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

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

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

We know, we've looked.

Its display is liquid crystal; the digits
are crisp and clear. You get the
uncommon convenience of a 24-hour
alarm, precise time information for two
different time zones. Plus, the latest solar
cell technology—to keep your Xernus
working for up to 5 years on its original
set of batteries. And with an uncanny
+ 15 seconds per month quartz accu-
racy. By the way, Xernus is pronounced
Zernus.

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

©1979 The Sharper Image
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chronographs at or near its price.

It's also an incredible 8mm thin.
Much thinner than the Texas Instruments
alarm chronograph; much, much
thinner than the widely advertised
Jupiter. Xernus is even trimmer than the
comparably clever $295 Seiko. By
more than 2 mm.

Want more? You get a face crystal
that's made from tough, hard mineral
glass. Most other chronographs in this
price field give you nothing befter than
plastic. And nothing picks up scratches
faster than plastic.

Save $60 while Xernus is hungry.
This isn't a small watch company,

or even a very new one. In fact, this pio-

neer in microcomputer timepieces has

Normal time [] ’ { ~114| Seehours/min-
display: “ (< utes/seconds,
— AM/PM, day. Date
3] 8]9] oncommand.
SquTUW[THFRSA T2 PM AL
Stopwatch " /3 1r08| 12-hourtiming
display: { (112195 15440 secona.
{ ¢+ 17157 gyeniapand
TTTI 1] 1-2 finishes.
Alarm setling - = Set for AM or
display: Ct- LI AL by audible
[ beep lasts a fuil
TTITIT e ™minvte.
e
Calendar set- - 11525 Setfime/date
ting display: /‘-"' / ll " ll pT| for2time zones.
o L End-of-month
2 adjustment s
sTwnwmTmmazma  automatic.
Extra light ~7+)°¢ 126! Push a bution
at night. ', o ” | torbright tace
- 4 lilumination.
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already sold a phenomenal number of
chronographs around the world; in
countries like Germany, Switzeriand
and France.

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

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

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

And The Sharper Image gives you
two weeks to decide if it's really the
watch for you. lf not, simply send it
back as new for a tull and prompt
refund. But order now to take advan-
tage of this special introductory price.

ORDER TOLL-FREE.

Credit card holders may use our
toll-free ordering number. Or send
check for $69 for stainless, $79 for

d (In California, add $4 .14 and
$4.74 sales tax respectively). Plus
$2.50 delivery.

800 227-3436
In California 800 622-0733

THE SHARPER IMAGE

260 California St., Dept. XE- 049
San Francisco, CA 94111
(415) 788-4'747
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Microcomputers are here!
Get in onthe ground floor with
NRI’s new*“at home” training
in computer technology.

Only NRI Gives You “Hands-on” Experience as You Build Your Own
Designed-for-learning Microcomputer

=T

0100 READ LDAA DS ¢ ANY SYWWTCH
0200 AMDAFS ¢ PRESSED™
0300 COMA =
0400 ~ BME READ *NOD; TRY AGAN
0500 READD LDA A OS * DATA SWITCH?

1200 EORALEDS ¢TURNC .
1300 STAALEDS “

1400 mVS T e

1500 READF LDA A FS ¢ FUNC
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The microprocessor, that amaz-
ing little chip which shrinks electronic
circuitry to microscopic size, has
changed the world of the computer
with dramatic speed. Now, big-
performance computers are here in
compact sizes...priced to make them
practical for thousands of medium and
small businesses, even homeowners
and hobbyists.

Microcomputers are already
being put to work on jobs like inven-
tory control, payrolls, cost analysis, bill-
ing, and more. In homes, they're able
to handle budgets and tax records,
control environmental systems, index
recipes, even play sophisticated games.
And hobbyists across the country are
expanding the state of the art while
developing their own programs.

Become a Part of This
Incredible World ...
Learn at Home
in Your Spare Time

NRI can give you the back-
ground vou need to get into this boom-
ing new field. Microcomputers require
a new discipline, a broader viewpoint ..
the abilitv to think in both hard-
ware and software terms. And NRI's
new course in computer technology
is geared to bridge the gap.

_ You get a firm foundation of digital
theory while you get practical,

DECEMBER 1979

“hands-on” experience working with
the NRI Discovery Lab®, assembling
test instruments you keep, and even
building your own fully functional
microcomputer.

Best of all, you do it at your own
convenience. You learn at home with
clearly written, “bite-size" lessons that
carry you through the course in logical
progression. There's no need to go to
night school or quit your job...you
progress at the pace that’s most com-
fortable to you, backed by vour per-
sonal NRI instructor and individual
counseling whenever you want it.

Assemble an Advanced
Microcomputer with
Exclusive Designed-for-
Learning Features

Only NRI trains you with a mi-
crocomputer that's specifically designed
to teach vou important principles as
you build it. This state-of-the-art unit
performs every function of comparable
commercial units, has capabilities well
bevond many. But each step of con-
struction provides specific training,
reinforces theory to make it come
alive. And once you've finished,
your microcomputer is ready to go
to work for you. Or vou can even sell
it commercially.

You also assemble professional
test instruments for use in your train-
ing. You get your own CMOS digital
frequency counter and transistorized
volt-ohm meter to keep and use in
diagnosing problems and servicing
computers. Together with up-to-the-
minute lessons and NRI's 60-plus vears
of home study experience, you get the
most in training and value.

WWW amernaaanadioRietary com

Other Courses
in Today’s Electronics

Even the servicing of home
entertainment equipment has taken
quantum jumps forward. NRI keeps
you right up with the latest, with train-
ing in stereo, video tape and disc
players, and the latest TVs. You even
build your own 25" diagonal color TV,
the only one complete with built-in
digital clock, varactor tuning, and
computer control that lets you program
an entire e-ening's entertainment. In
our complete communications course,
you learn to service two-way radio,
microwave transmitters, radar, AM and
FM transmitters, CB radio, paging
equipment, and more. And you build
your own 2-meter transceiver or 40-
channel CB while you learn.

Free 100-Page Catalog

No Salesman Will Call

Send the postage-paid card
today for your personal copy of the NRI
electronics course catalog, It shows all
the equipment, training kits, and
complete lesson plans for these and
many other courses. There’s no obliga-
tion of any kind and no salesman will
ever bother you. Find out how you can
learn new skills, keep up with technol-
ogy, advance vour future with training
for new opportunities. Get in on the
ground floor now! If card has been
removed, write to:

I NRI Schools
McGraw-Hill Continuing

[ ] | f | ’ Education Center

(= n0o 3939 Wisconsin Ave.

IJ n | . Washington, D.C. 20016
| |
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Introducing the new

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

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

Three projection tubes
give you bright, vivid
color. And the finest F1.0 lenses
you can buy keep your picture
sharp and clear.

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

Easy adjustment.
Roll-away convenience.

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

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

Surprisingly low price.

Heath engineers have
built in quality while
maintaining a price you
can afford. The new
Heathkit Screen Star is
one of the lowest-priced
three-tube TV's you can buy. Your
Heathkit Catalog lists all prices.

Build it yourself — service it
yourself.

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

athkit’ Screen Star:

It's 8 times bigger
than the screenyou're
watching now:

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

Free Heathkit Catalog with
complete details.

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

*1f the screen you re watching now is a 25" diagonal. If 1t's smaller, the Heathkit Screen-Star is proportionately larger.

Heathkit

Heath Company. Dept. 010-600, Benton Harbor, MI 49022

Simulated TV picture.

Heathkit Products are also sold and serviced at Heathkit Electronic Centers (Units of Schlumberger Products Corporation)

in major cities throughout the U.S. and Canada. See your white pages.

CIRCLE NO.5ON FREEINFORMATION CARD
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KENWOOD KR 6050
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(Continued from page 22)

In the wiDE mode, IHF usable sensitivity
was 11 dBf (2 microvolts) in mono. The 50-
dB quieting sensitivity in mono was 14.5
dBf (2.9 microvolts) with 0.63% THD and
35 dBf (30 microvolts) with 0.36% THD in
stereo. Distortion at a 65-dBf (1000-
microvolt) input was 0.12% in mono and
0.1% in stereo, with respective S/N mea-
surements of 82 and 71.5 dB.

With NARROW bandwidth, mono IHF
sensitivity was 14.5 dBf (2.9 microvolts).
The 50-dB quieting sensitivity in mono was
14 dBf (2.7 microvolts) with 3.6% THD,
and 35 dBf (30 microvolts) with 0.55%
THD in stereo. The tuner's distortion at 65
dBf was 0.215% (mono) and 0.29%
(stereo). The mono and stereo S/N mea-
surements were 78.5 and 71 dB, respec-
tively. Although tuning for minimum distor-
tion was fairly easy with wipe bandwidth, it
was extremely critical with NARROW band-
width. In practice, one could expect the
distortion to be several times higher than
we measured.

The FM tuner frequency response was
almost perfectly flat up to 7000 Hz and
rose to +1 dB at 15,000 Hz. Channel sep-
aration was unusually uniform with fre-
quency. With wipe bandwidth, it averaged
about 46 dB and exceeded 42 dB over the
full 30-to-15,000-Hz range. With NARROW
bandwidth, separation was 24 dB from 30
to 10,000 Hz and 25.5 dB at 15,000 Hz.

In the wiDE mode, capture ratio was an
excellent 0.9 to 1 dB, depending on signal
strength. AM rejection was an unimpres-
sive 53 dB at a 45-dBf (100-microvolt) in-
put but increased to an excellent 72 dB at
65 dBf. When we used NARROwW band-
width, the capture ratio degraded to about
2.8 dB. AM rejection, at 65 dB, was also
slightly lower.

As might be expected, selectivity was di-
rectly affected by the i-f bandwidth. The i-f
passband was rather asymmetrical, but
the averaged alternate-channel selectivity
was 72 dB in wiDe and 85 dB in NARROW.
Respective  adjacent-channel-selectivity
readings were 4.7 and 20 dB. The only
measurement we made on the AM tuner
section was of its frequency response,
which gradually sloped below 1000 Hz to

FM response
was nearly
flatto 15,000 Hz

—6 dB at 120 Hz and rapidly fell above
2000 Hz to —6 dB at 3200 Hz.

User Comment. The KR-6050 im-
pressed us most with its superb audio sec-
tion. Distortion was not only extremely iow,
but nearly constant with power and fre-

(Continued on page 32)
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Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that
beats their performance
is their price.

Accurate performance you can rely
on, time after time. That's what

you expect from a quality DMM.
But don’t expect to pay as much for
it any more. Because now Sabtronics
brings you top quality DMMs with
more features and better accuracy
than other comparable units on the
market today. And they cost
surprisingly less!

We cut the price.
Not the quality.

What you get is a precision crafted
unit that features single-chip LSI
logic, laser trimmed resistor
network and a stable band-gap
reference element for better long
term accuracy. Basic DCV
accuracy is 0.1%. The Model
2035A gives you 32 measurement
ranges over 6 functions and the
Model 2037A an additional two
temperature ranges.

First in features.
First in price.

Both models feature touch-and-
hold capability with the optional
probe — its so convenient, you’ll
wonder why the expensive models
haven't got it yet! And two-
terminal input for all measurement
functions — this eliminates lead
switching and makes your job
easier. The Model 2037A even has
a built-in temperature measuring
circuit with a =30°C to + 150°C
range (-58°F to + 302°F) and is
supplied complete with the sensor

BRIEF SPECIFICATIONS: |
DC VOLTS: 100V - 1000V, 5 ranges |
AC VOLTS: 100pV - 1000V, 5 ranges

DC CURRENT: 0.1pA - 2A, 5 ranges |
AC CURRENT: 0.1pA - 2A, 5 ranges
Hi-OHMS: 0.1 - 20M, 6 ranges |
Lo-OHMS: 0.18 - 20M{2, 6 ranges
TEMPERATURE: -50°C - +150°C I
(-58°F - + 302°F), 2 ranges

(Model 2037A only) I

DECEMBER 1979

For delivery in Texas, add 5% Sales Tax

lenclose [ check L[] money order
(Allow 2-3 weeks clearance time for personal checks). 10% deposit for C.0.D.

probe. Of course, auto zero,
auto polarity and overload
protection are standard. And
you get 200 hour operation
from a single 9V transistor
battery. A low battery
indicator warns you of the
last 20% of battery life. The
large, crisp LCD readouts
allow easy viewing even
in bright sunlight.
Assembling either kit is
simple with our easy-to-
follow, step-by-step
instructions. And the
built-in calibration
references allow you to
calibrate the unit any
time, any place.

We’'ve even eliminated
difficult inter-connect
wires. All parts mount on
the PC board. The only wires you

solder are the two battery-snap leads.

Biggest value in small
DMMs

To sell hand-held DMMs with all
these features at such low prices,
we had to sacrifice profits. But we
never sacrificed quality or
performance. We are so sure that
the Model 2035A and 2037A zare
the best values available that we
offer a money-back guarantee.
Examine either unit in your own
home for 10 days, and if you are
not convinced that it is the best
value for your money, return it in
its original condition for a prompt

Shipping and Handling @ $5.00 per instrument*

[0 Master Charge [ Visa

and courteous refund of the
purchase price (less shipping and
handling). Order yours today! Use
the convenient order form or call
us with your Master Charge or
Visa number.

Making Performance Affordable
sabtronics 4
INTERNATIONAL INC

13426 Flcyd Circle M/S 24 - Dallas Texas 75243
Telephone 214 /783-0994

_________________ —

Mail to: Sabtronics International, inc., 13426 Floyd Circle, M/S 24, Dallas, Tx 75243.
Please send me . . .
______Model 2035A Hand-held Multimeter kit(s) @ $74.95 each
___ Model 2035A Hand-held Multimeter assembled @ $99.95each...........
Model 2037 A Hand-held Multimeter kit{s) @ $89.95 each
Model 2037A Hand-held Multimeter assembled @ $119.95each. .........
#THP-20 Touch-and-hold Probe(s) @ $19.95.........

$ —
s

$ ———

s

|
|
|
............................... s |
|
|
|

WWW aKrerieaniadiahietaory com

Charge my credit card # Expiry Date
WEIGHT: 11 oz. (excl. battery) Name
OVERLOAD PROTECTION: 1000v DC
or ACpeak all voltage ranges; 250V DC | Street et
or ACpeak all Ohms ranges; 2A/250V | City State Zip -
tuse all current ranges *Continental U.S. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail. _]
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HIRSCH REPORTS (Continued from page 30)
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Frequency response and crosstalk,

quency over the entire normal operating
range of the receiver.

The importance of very-high slew rates
in an amplifier is still a matter of controver-
sy, but in the case of the KR-6050's high-
speed amplifier, we observed very iow dis-
tortion at the highest audio frequencies. An
amplifier using slow, narrow-band output
transistors will have a marked increase in
harmonic distortion at the higher audio fre-
quencies at almost any power level. This
effect was notably absent.

The selectable bandwidth of the FM tun-
er section might prove to be a useful fea-
ture in some locations ptagued by severe
adjacent- or alternate-channel interference
problems. Selectivity in NARROW is appre-
ciably better than in WIDE, but the latter
gives a very good 72-dB reading, and it
would be an exceptional situation that
would produce interference with 72 dB se-
lectivity and not with 85 dB! The difference
between the two adjacent-channel read-
ings was much more striking, and the 20

10K 20K

Performance Specifications

Specification

AMPLIFIER SECTION

Power output (8 ohms,
20-20,000 Hz, 0.02% THD)

Dynamic power (4 ohms)

Slew rate
Rise time
Input sensitivity: PHONO
(for 60 watts)
AUX
S/N ratio (A-weighted): PHONO
AUX
Maximum phono level
Frequency response: RIAA
AUX
Tone control: BASS
TREBLE
Loudness control
(volume at 30 dB)
Subsonic filter
High filter

FM TUNER SECTION

Usable sensitivity

50-dB quieting
sensitivity

S/N ratio at 65 dBf

THD

Capture ratio

AM suppression ratio

Stereo separation

Subcarrier product
ratio

Rating
60 watts

300 watts
+100V/ps
095us

2.5 mV/50k ohms

200 mV/50k ohms

84 dB/2.5 mV

105 dB/200 mV

200 mV

20-20,000 Hz 0.2 dB
5-240,000 Hz —-3dB
+8dB at 100 Hz
+8dB at10kHz
+10dB at 100 Hz

18 Hz, 6 dB/octave
5 kHz, 6 dB/octave

10.3 dBf

16.1 dBf mono
37.9 dBf stereo
83 dB mono
75dB stereo
0.08% mono
0.09% stereo
1.0dB

65dB

40 dB, 50-10.000 Hz
60 dB

Measured
Confirmed

290 waltts

+168V/us

1pus

0.28 mV for 1 watt (IHF)
52k ohms/250 pF

19 mV for 1 watt (IHF)
79 dB/1 watt (IHF)

90 dB/1 watt (IHF)
225mV

+0.2/-0.8dB
20-20,000 Hz =0.1 dB
+8/-9dB
+8/-10dB
Confirmed

Not measured
Confirmed

11 dBf

14.5 dBf

35 dBf

82 dB mono
71.5 dB stereo
0.12% mono
0.10% stereo
1.0dB

72 dB

42 dB, 30-15,000 Hz
58 dB

For A Demonstration Or Further Information Contact Your Local Computer Store.
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dB we measured in NARROW is one of the
best we have found on any FM tuner. Ex-
cept where a serious interference problem
exists, we strongly recommend that the
wIDE mode be used at all times. Not only
are its capture ratio and distortion much
lower than in the NARROW mode, but we
found it extremely difficult to tune a station
for minimum distortion in NARROW, where-
as in wWIDE, it is as easy as with any other
receiver. Tuning “feel” is smooth, with a
noise-free muting system that is positive
and devoid of any signs of thumping. FM

dial-scale calibration on our test sample
was so accurate that frequencies could be
read or set within 100 kHz with ease. Tun-
er noise level, too, was considerably lower
than average.

Judged by our measurements and lis-
tening evaluations, the "high-speed.” dc
amplifier incorporated in the KR-6050 is a
success. Though we cannot attest to any
obvious differences between its sound and
that of any other fine-quality amplifier, its
distortion and noise measurements are im-
pressively low and nicely complemented

by the performance of the FM tuner sec-
tion. This, of course, does not rule out au-
dible differences, though it suggests that
they are very subtle. It is noteworthy that
the amplifier measurements—rise time
and slew rate in particular—were made
with signals injected via the Aux input. Rise
time and slew rate data thus apply to low-
level gain and tone-control stages as well
as the power amplifier, normally the only
section so rated. This can be regarded as
a neat littie bonus to top off the product.
CIRCLE NO. 1010ON FREE INFORMATION CARD

Technics Model RS-M33
cassette deck displays level
on fluorescent bar graph

Technics’ medium-
priced Model RS-
M33 cassette deck
offers operating and
i convenience fea-
tures usually found

only in more expensive decks. For exam-
ple, this front-loading deck has two heads
and a frequency-generator-controlled dc
servo motor that drives the capstan and
tape hubs. Instead of analog meters or
LED overload indicators, the RS-M33 has
a fluorescent bar-graph level display that
responds instantaneously to program
peaks. with no overshoot or lag. in the bar
grashs, the 16 elements that extend from

20 to 0 dB are colored yellow. while the
four that indicate from O to +8 dB are long-
er and colored orange.

(Continued on page 34)
TEXAS
EXIDY INSTRUMENTS ATARI APPLE COMPUCOLOR COMMODORE TANDY
* FEATURES SORCERER 99/4 800 1 MOD Il PET TRS-80
Price of Minimum $995 $1150 $999.99 $1150 $1495 $795 $599
Configuration
Computer Type 780 9900 6502 6502 8080 6502 780
Maximum RAM 48K 16K 49.1K 48K 32K 8K 16K
in Unit
ROM Supplied 12K 26K 16K 8K 17K 14K 4K
Display BW Color Color Color Color BW BMW
CHAR/Line 64 32 40 40 64 40 64/32
Line/Screen 30 24 24 24 16/32 25 16
Graphic Resolution 512240 192/256 3807192 280/192 128/128 320/200 128/48
Keyboard 79 Key 40 Key 57 Key 52 Key 77 Key 73 Key 53 Key
Typewriter Calculator Typewriter Typewriter Typewriter Calculator Typewriter
Lower Case Standard Yes No No No No No No
Numeric Keypad Yes No No No Yes Yes No
Standard
Programmable 128 No No No No No No
Characters Standard
170 Electronics Dual Cassette Joystick Joystick Single Cassette Single Disk Single Cassette Single Cassette
Included RS232 Sound Serial Joystick RS232 |EEE 488
Communications Single Cassette Communication
8 Bit Parallel
Expansion Bus S-100 No No Yes Yes IEEE 488 Yes
Daisy Chain
Disk Available 630K Byte No 92K Byte 116K Byte 51.2K Byte 125K Byte 45K Byte
System Software ROM Basic ROM Basic ROM Basic ROM Basic Disk Basic ROM Basic ROM Basic
Available ROM Assembler ROM Assembler Disk Basic Disk Basic Disk Basic
ROM Word Pascal Cassette Assembler
Processor
CPM EXT. Basic
CPM Fortran
CPM Cobol
CPM APL
CPM Pascal
ices and specifications available June 1979. ADVERTISEMENT 390 Java Ave. Sunnyvale CA. 94086 (408) 734-9410

DECEMBER 1979
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Frequency responses at 0 and —20 dB for three different tape types.

Separately switchable bias and equali-
zation permit the deck to operate with nor-
mal ferric-oxide, chromium-dioxide, and
ferrichrome tapes. Dolby noise reduction,
as one would expect, is built in. The re-
cording inputs can be switched to either
line or microphone sources, which cannot
be mixed. With an external timer, advance
set-up can be made for unattended play-
back or recording.

The deck measures 1674" W x 102" D
X 5%” H (430 x 267 x 142 mm) and
weighs 14 Ib 13 oz (6.7 kg). Suggested re-
tail price is $350.

medium-priced
deck has

low 0.04% wow
and flutter

General Description. From the front,
the Technics RS-M33 resembles a typical
front-toading cassette deck, with the cas-
sette compartment at the left and the trans-
port keys below it. When the EJECT key is
pressed, the door swings out with a
smoothly damped motion, and the cas-
sette is lifted slightly for easy withdrawal
from the door guides. Almost all of the la-
bel of a running cassette can be seen and
there is backlighting to allow the amount of
tape on each hub to be estimated.

The controls for INPUT LEVEL are con-

centric and affect the channels individually;
a smaller ouTPuT LEVEL knob controls
both channels together. The two Mic jacks
are provided, as is a PHONES jack. A small
control near the bar-graph display regu-
lates its brightness. Lever switches control
the Dolby system, select LINE or MmiC re-
cording inputs, and set the recording bias
to HIGH, MED, or Low values for CrOop,
FeCr, or NOR (ferric) tapes. A similar eq
switch gives a choice of 70-microsecond
(for the first two tapes) and 120-
microsecond equalization (ferric tape).

A MEMORY rewind system that can be
set to stop the tape or put it into play when
the index counter reaches 000 during re-
wind is provided. In addition, REWIND AUTO
PLAY rewinds the tape to its beginning and
plays it automatically. (Normally, the trans-
port mechanism shuts off and mechanical-
ly disengages when the tape stops at the
end of a cassette.)

If the fast-forward or rewind key is held
down during play, the tape moves fast in
the selected direction and a low-level,
high-pitched sound can be heard from re-
corded sections of the tape. Releasing the
key restores normal playback. When the
tape is stopped, the fast-speed controls
operate in the customary way.

Laboratory Measurements. We test-
ed the RS-M33 with Maxell UD-XLI for
NOR, TDK SA for CrO5, and Sony Duad for
FeCr bias and equalization. These were
the tapes used by Technics as the basis
for the deck’s published ratings.

A LINE input of 60 mV or a MIC input of
0.27 mV was required to obtain a 0-dB re-
cording level. Microphone preamplifier

Performance Specifications
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Specification Rating
Wow /flutter 0.05% wrms
Frequency CrOo/FeCr 30-17,000 Hz (no tol.)
response
Normal Tape 30-14,000 Mz (no tol)
S/N ratio Dolby in: 67 dB (above 5 kHz)
(FeCr tape) Dolby out: 57 dB

FF/RW time (C-60)
Input sensitivity

Approx. 30 seconds
Mic: 0.25 mvV

LINE: 60 mV

Mic: Overload (NA)

Measured

0.04% wrms

CrOo 50-14,000 Hz +0/-2dB
FeCr 55-14,500Hz +0/-2 dB
UD-XL 150-14,000 Hz +0/ -2 dB

65 dB (CCIR/ARM)
58.7 dB (A-wtd)

86 seconds

0.27 mV

60 mv

31 mv

WWW aKrerieaniadiahietory com

overload occurred at a relatively low 31-
mV input. Depending on the tape used, the
playback output from a 0-dB recording was
0.66 to 0.73 volt. (Maxell UD-XL | gave the
highest output.)

At a 0-dB recording level at 1000 Hz, the
playback signal had a third-harmonic dis-
tortion of 0.8% with UD-XL |, 1.6% with SA,
and 1.3% with Duad tapes. The 3% refer-
ence distortion level was reached at inputs
of +6, +3, and +4.5 dB, respectively. Re-
ferred to these levels, the unweighted sig-
nal-to-noise (S/N) ratio was 51 dB for
Duad and UD-XL | tapes and 48 dB for SA
tape. With A weighting, S/N was 57 dB for
UD-XL I, 56.6 dB for SA, and 58.7 dB for
Duad. Dolby noise reduction and CCIR/
ARM weighting improved these figures to
63 dB for UD-XL |, 62.6 dB for SA, and
64.8 dB for Duad.

Through the Mic input at maximum gain,
the noise level was 4.7 dB greater than
through the LINE input. At reduced gain
settings, however, the increase in noise
was negligible. Crosstalk from right to left
channel at 1000 Hz was 40 dB down.

Response of the fluorescent bar-graph
indicators was virtually instantaneous, so
that 0.3-second tone bursts gave the same
reading as a continuous signal of the same
amplitude. Standard Dolby-level tapes
gave readings within 1 dB of the +3-dB
reference calibration marks on the display
scales. The playback frequency response
had a pronounced high-frequency loss
with both 120- and 70-microsecond equali-
zation. TDK AC-337, Teac 116SP, and the
new DIN test cassettes from BASF all
showed this effect to some degree. This
appears to be a matter of head alignment,
since the record/playback frequency re-
sponse was excellent.

At a —20-dB recording level, the re-
sponse of Maxell UD-XL | varied by only 2
dB between 50 and 14,000 Hz. Low-fre-
quency head-contour ripples were moder-
ate in amplitude, and the output did not
drop appreciably below 30 Hz.

Above 14,000 Hz, output fell sharply.
The response of a 0-dB recording was
good up to 8000 Hz; the 0-dB curve inter-
sected the —20-dB curve at 13,000 Hz.

As expected, TDK SA and Sony Duad
tapes at -20 dB behaved much like UD-
XL I, but the 0-dB response extended to
10,000 Hz and never intersected the —20-
dB curve. Tracking of the Dolby circuits
was excellent, with no more than 1-dB
change in frequency response between
Dolby IN and ouT conditions at levels be-
tween —20 and —40 dB.

Flutter was 0.04% in a weighted rms
(JIS) measurement and *0.07% in a
weighted-peak (CCIR) measurement. The
maijor flutter components were in the range
from 30 to 40 Hz. Tape speed was 0.2%
stow at the beginning and 0.5% slow at the
end of a cassette. A C-60 cassette could
be fast-wound in 86 seconds.

User Comment. Mechanical operation
of the transport's piano keys was silky
smooth. Even so, the similarity of all the
keys made it too easy to inadvertently
press the wrong one, in spite of the fact
that the PLAY and STOP keys are somewhat
wider than the others. However, we partic-
ularly appreciated the manner in which the
cassette was partially raised out of the well

(Continued on page 37)
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DIGITAL ACCURACY AT YOUR FINGERTIPS

On the bench, in your hand or on-the-go,
LX303 is your number one value in a com-
pact DVOM. Even though it is low priced,
the LX303 provides the level of performance
you'd expect to find in more expensive
instruments. A full 3% digit display (1.999

full-scale reading) provides range-to-range
overlap for best accuracy and typical preci-
sion of better than 1%. The 100 mV DCV
range gives you low level measurement capa-
bility usually found on instruments costing
nearly twice the price. The maximum reso-
lution of 0.1 ohms lets you accurately check
ballast resistors, windings, coils, etc. The
low-power output (0.35 V max. fuli-scale
voltage) makes in-circuit resistance measure-
ments sure and easy.

Fast, easy, one hand operation. Automatic
polarity, automatic zero, automatic over-
range indication and a rapid (3 per second)
reading rate speed up and simplify operation.
R. F. shielding assures you of jitter free

readings on the big, ¥ inch high, easy read-
ing, wide angle, LCD display. Panel switches
are human engineered for easy one hand
operation.

Years of hassle-free reliability. The 300 hour
typical battery life means you’ll only need
to install a new battery once every 6 months
or so (at 2 hours/day, 5 days/week). A con-
venient battery check capability is built in.
The LX303's excellent overload characteris-
tics also assure long reliable operation. All
DC V ranges will take 1000 volts without
damage except the 100 mV range which will
handie 500 volts. All AC V ranges will with-
stand 600 volts. The ohms ranges are fully
protected too — up to 120 volts AC or DC
without damage — up to 240 volts short
term.

10,000 Volt Protection (optional). For ap-
plications where the LX303 will be used
around voltages over 1000 volts — such as
TV chassis, etc., the optional x10 probe

LX 303 SPECIFICATIONS

adapter {model VP-10) provides protection
of up to 10,000 volts when making DC volt-
age measurements.

The LX303 is designed to withstand a drop from
4 feet without damage.

Built to “take it". The high impact thermo-
plastic case and cover protect the LX303
from abuse in transportation and storage.
Glass-epoxy pc board construction with a
minimum of hand-wiring greatly reduces the
possibility of field failures. Even the oper-
ating panel nomenclature is protected by a
.010" thick layer of GE Lexan® to keep it
clean and easily readable even after extended
usage. LS| circuitry and a laser-trimmed
thick film resistor network provide a very
low parts count inside, so there’s less to go
wrong in a variety of temperatures, climates
and working situations. All plugs and jacks
are recessed and all metal parts fully insu-
lated for your safety even in hand-held usage.

Order with confidence. Thousands of these
units are already in use by engineers and
technicians from many of the largest U.S.
corporations. LX303 is manufactured in the
U.S.A. and carries a full one year warrantee
from the Hickok Electrical instrument Com-
pany with over 65 years of test equipment
production experience. Your LX303 comes
to you fully assembled and calibrated, com-
plete with test leads and instruction manual.

Call TOLL FREE 1-800-321-4664 for your
nearest Hickok dealer, or use the coupon
below to place your order.

THE HICKOK ELECTRICAL INSTRUMENT CO.

DC Voits (5§ RANGES): 200mV to 1000V full scale, RESOLUTION 0.1mV
ACCURACY: +(0.5% rdg+0.5% f.s.): INPUT IMPENDANCE: 10MQ:
OVERLOAD PROTECTION, 1000VDC or peak AC all ranges. AC VOLTS (40 Hz
to 5kHz): 200V to 600V full scale: RESOLUTION: 0.1V: ACCURACY: +(1.0%
rdg - 0.5% f.s.). 2.0 db at 5kHz: OVERLOAD PROTECTION: 600VDC or rms.
RESISTANCE (6 RANGES, LOW POWER): 200Q to 20MQ full scale;
RESOLUTION: 0.1Q; ACCURACY: +(0.5% rdg + 0.5% f.s.) £ (1.5% rdg + 0.5%
i.5.) on 20MQ range; OVERLOAD PROTECTION: 120VDC or rms all ranges,
240V rms for 30 sec. DC CURRENT (6 RANGES): 20 nA to 200 mA full scale;
ACCURACY: £(0.5% rdg + 0.5% t.s.); OVERLOAD PROTECTION: 80Von 10 nA
to 10 xA ranges, 25 mA on 100 xA range and 500 mA on 100 mA range.
GENERAL: DIMENSIONS: 5% x 3% x 14" (14.7 x 8.5 x 4.3cm), WEIGHT: 12 oz
(0.33kg); POWER 9V battery (not incl.) or Hickok AC Adapter: BATTERY LIFE:
Alkaline, 300 hours typical READ RATE: 3/sec.; TEMPERATURE: 0 C to 50 C
operating. - 35 C to + 60 C storage.

- r (. J {7 1 J 1 ] |
THE HICKOK ELECTRICAL INSTRUMENT CO. ‘
I 10514 Dupont Ave., Cleveland, Ohlo 44108 (216) 541-8060 ——
PLEASE SEND ME —

I Hickok LX303 Digital Multimeters . ................. @ 74.95 ea. I
RC-3AC Adapter, 115VAC(220VACavail). ............ @ 8.00 ea.
CC-3DeluxeCarryingCase........................ @ 8.00 ea.
VP-10x10 DCV Probe Adapter . . @ 16.50 ea
CS-110ADC CurrentShunt .. ........... @ 16.50 ea.

____ TP-20 Temperature Probe(specity CorF) @ 39.95ea I
Paymentencl. i1  Bill my: Master Charge VISA L,
I Account # Exp.Date l
Name
I Address.
City State Zip —
Add $3.00 Postage and Handling, Ohio residents add sales tax.
-t 1 {7 7 7 J ¢4 J | |

CIRCLENO.300ONFREEINFORMATIONCARD
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Now there’s finally a scanner for those who simply will not
settle for anything less than everything. We call it the

Touch K500. And we’ve included everything it takes to make
public service band scanning more enjoyable and more
exciting than ever.

If you want it all, the place to start is with all the frequencies.
The Touch K500 covers each one by searching. It’s like tuning
the dial on an ordinary radio, but much more precise and
versatile. You see, when it hears something, you don’t have

to remember a thing. Just keep on searching and enjoying.
Later you can go back and
ask the memory to recall the
active frequencies. It never
forgets.

Now, if you're into scanning,
you know that sometimes a
scanner will miss some calls
you want to hear. Remember
what we said about
everything ? With the Touch
K500 you can stick around
for a reply to a call by
delaying scan resumption for up to 4 seconds. If you need
more time, you can program an indefinite hold.

You'll never have to miss calls on your favorite frequency
either. Just touch priority and the Touch K500 will sample
channel 1 every 1.5 seconds. Another feature to interrupt

The scanner

things is the Weather Alert® we’ve included to
respond to severe weather alerts direct from the National
Weather Service.

“Everything” is a big subject. We’re just beginning. Next
consider the scan channels: all 585 of them. We built-in an
amazing 40 RAM* channels for conventional touch entry
crystalless scanning. But even that’s not enough for you. So
we gave it 545 ROM™* channels that let you scan just by
selecting the type of frequency you want to hear. Touch the
flasher symbol for police, the flame for fire or the sailboat
for marine, weather, or mobile phones. The Touch K500 will
cover any common frequency in the ROM set you select.

There’s also an LED quartz clock with an alarm. A counter
that tallies the number of times a channel is used. Plus a
device that can remotely activate electrical equipment.

To really experience it all, see your Regency retailer. When it

comes to scanners, he has everything. \i
7

TOUCH K500

for those who won’t
settle for anything less
than everything.

Regency Electronics, Inc. « 7707 Records St. Indianapolis, IN 46226

36 CIRCLE NO. 64 ON FREE INFORMATIONCARD
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*RAM: Regency Alterable Memory
*ROM: Regency Organized Memory
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The Regency KS00 Scanner
is available at the following dealers:

CALIFORNIA
Culver City

Interspace Electronics
Garden Grove

Willis Communications
Glendale

CB Electronics Center
Inglewood

Radioland
Lodi

Sak's TV
Reseda

All American Radio Mart
Sepulveda

Lucky s Two-Way Radio
Stockton

Jim Soares
COLORADO
Aurora

Aurora Electronics
Colorado Springs

Sunshine Radio
Denver

CW Electronics

Harvey Park Radio

CONNECTICUT
Bethel

Quality Line Electronics
FLORIDA
Orlando

CB Country

Radcom, Inc.
Pinellas Park

Alexander Elect.. Inc.
Titusville

Com-Tec Assoc.

GEORGIA
Gainsville

Electronic Sales
Hawkinsville

Saxon Music
ILLINOIS
Chicago

Erickson Communications
Dixon

Prescott’s Home Furn.
East Moline

Redbird CB Sls. & Sve.
Eurcka

Robinson’s Radio Lab
Fairfield

Kincaid’s
Lincoln

Joe's Auto Air
Rock Falls

Prescott’s Home Furn.
Rockford

Weise's Dept. Store
Urbana

Lafayette Radio
INDIANA
Evansville

Kuester's Hardware, All

stores

Wakarusa

Wakarusa Electronics
IOWA
Ankeny

Carney TV
Burlington

Electronic Applications

Clarksville

George's TV

DECEMBER 1979

IOWA (cont.)
Clinton

RIS Electronics
Davenport

Quad City CB

River City Electronics
Des Moines

Johnson Communications
Dubuque

ACE Radio & TV
Grinnell

Williams Sales & Service
North English

English Valley TV &

Electronics

MAINE
Rockland

Kelsey s Audio Video
MARYLAND
Baltimore

Personics

Poptronics

MASSACHUSETTS
Danvers

Ann & Hope
Fitchburg

Fitchburg Emergency Equip.

Lunenburg
C & D Radio
Wrentham
Jason Sales

MICHIGAN
Coldwater

Short & Sons
Grand Rapids

Morris Bros. Electric
Port Huron

Main TV Radio Elect.
St. Clair Shores

Bell Electronics
Traverse City

Alford Distributors
Whitehall

Home TV

MINNESOTA
St. Paul
Action Radio
NEBRASKA
Omaha
Anderson Fire Equipment

NEW HAMPSHIRE
Plaistow
American Comm. Supply
Co.

NEW JERSEY
Bloomfield
Mongiellf’s

NEW YORK
Buffalo

Purchase Radio
Kingston

Greylock Electronics
New Rochelle

City Line Electronics
Newburgh

Action Audio
Stoney Point

Jake's CB Sales
NORTH CAROLINA
Asheboro

Buddy s Distributors

NORTH CAROLINA
(cont.)
Forrest City

Cowan Tire & Battery
Greensboro

Belk's
Henderson

Audio TV Center

Hickory

Clark Tire & Auto
Marion

Carolina Tire
Monroe

Brand Jirs. & Dist.
Newland

Carolina Tire
Rutherford

Cowan Tire & Battery
Salisbury

Flemming Candy Co.
Selma

Saul’s Discount Elect.
Shelby

Bobby s Music
Sprace Pine

Tri-County Wholesale
OHIO
Brunswick

CB City
Cincinnati

McAlpin’s. All stores
Cleveland

CB Palace
Mentor

CQ Sales
Middlefield

Jobar
Toledo

Jerry's CB Center

PENNSYLVANIA
King of Prussia
Philadelphia Distributors
McKeesport
HI FI Center
New Cumberland
Mark Bitting Co.
Shiremanstown
B & B Communications

RHODE ISLAND
Providence
Ann & Hope. All stores

SOUTH CAROLINA
Spartanburg

Brokell Enterprises
TEXAS
Amarillo

Circle N Appliance
Lubbock

Radio Lab

UTAH
Ogden

Communication Spec.
Salt Lake City

Universal House of CB

WISCONSIN
Lancaster

Murray Electronics
Madison

Elmquist Electronics
Milwaukee

Adam’s TV

WWW aKrerieaniadiahietory com

HIRSCH REPORTS
(Continued from page 34)

door when the EJECT button was pressed.

When we recorded interstation hiss from
an FMtuner and compared the playback to
the incoming signal, there was a tendency
toward brightness in the playback, even
when the “‘average” recording level was as
high as -5 dB. This was actually an in-
stantaneous peak reading, and a conven-
tional meter would have produced a much
lower reading. This serves to emphasize
that one can—and should—record at sub-
stantially higher indicated levels using
peak meters than with a similar deck hav-
ing slower meters.

At any rate, the added brightness was
slight and overall fidelity was easily as
good as we have found on other cassette
decks in the RS-M33's price range. With
musical-program material from FM broad-
casts the deck did a virtually perfect job of
recording. We noted that the headphone
volume was too low for use with 200-ohm
phones, however.

Concerned about the apparent azimuth
misalignment of the record/playback head
(which does not affect the overal! record/
playback frequency response), we played
a number of high-quality commercially re-
corded Advent CR/70 series cassettes.
The highs appeared to be all there and
general sound quality was as good as we
have ever heard from these cassettes. Of
course, the loss of highs was less evident
with the 70-microsecond equalization used
with the Advent cassettes; material record-
ed on ferric tape might not do quite as well.

To sum up, we found the Technics RS-
M33 easy to use and above average in
versatility. With these characteristics and
very fine sound quality, it is an excellent
value in its price range.

CIRCLE NO. 102 ONFREE INFORMATION CARD

“And make sure, Moses, you
don’t fold, spindle, or break
these commandments.”’
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AL STEWART-Y

f The Art.

The key high fidelity componeng;uaranteed toimprove your stereo system. Super High Fidelityis achieved by total
quality control. using only riginal Stereo Master Tapes! Our exclusive Half-Speed Mastering
technique insures natural musical clarity and imgact; our high definition Super Vinyldiscis custom pressed OVersees.
tatic Free inner Sleeve and placed in a Special eavy Duty
artists on the highest quality. Limited
| performance!

Each pressing is protected by 2
Protective ackage. The result is your favorite Music by your favorite
five with the sounds of the origina

Edition pressings: Your stereo system will come a

Availabl
and record store

OUR NEXT RELEASE ALSO AVAILABALE...
s 5 CHESTRA

ORIGH
: = THE MYSTIC MOODS OR
: e OHN KLEMME
STEELY D .

THE CRUSADERS
ORCHESTRA

EMMYLOU HARRIS

== mobil® naelity

g\E =A sound lab

 resaon of ko FeMTy prORC LGN, 1

PO.BOX919 * CHATSWORTH, CAQ1311 * (2} 3)993-4945
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=] ’ Popular Electronics
DECEMBER 1979
2 4 Y) G
How facsimile
| o) transmission by
| telephone speedily

[ delivers documents

.‘ @[“: and illustrations

ONG BEFORE television became a

D commercial reality some 33 years
ago, the electronic transmission of still
pictures—news photos and weather

O ‘ charts in particular—was already an es-
tablished routine. In fact, pictures were

being experimentally transmitted by wire
for many years before the telephone
BY DANIEL M. COSTIGAN was invented in the 1870s.

Somewhere along the way, the proc-
ess became known simply as ‘fac-
simile”—"fax" for short—and, as one of
the more slowly evolving inventions of
modern times, it has exhibited a phe-
nomenal endurance record. It was very
nearly consigned to obiivion in 1950
when the greater popular appeal of TV
precluded fax’s debut as a viable home
news and information medium via FM
radio. Instead, it asserted its tenacity
and went on to become one of today's
principal business communication tools.

Today's typical fax machine is a tele-
phone-coupled transceiver capable of
sending or receiving an 82" x 11" page
of text or pictures in anywhere from a
few seconds to several minutes, de-
pending on cost/legibility/speed trade-
offs. And, depending on the level of so-
phistication (some units automatically
answer the phone or skip rapidly over
blank spaces in the copy), it can cost
from $1000 to $20,000 to purchase, or
$39 to $400 a month to rent.

One terminal can be in New York, the

39
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SEND

AMPLIFIEH MODER

PHOTO
RECEPTOR

RECEIVE
MODEM

AMFLIFIER f—e-

WIRE
LINK

i

STYLUS

MOTOR

TRANSMIT

Fig. 1. Drum scanning, a concept originated in the
1850s, 1s still widely used in modern fax equipment.

other in San Diego. The distance be-
tween terminals depends only on the
communication link (typically the tele-
phone dial network) and government
regulations.

Many (perhaps most) existing fax ma-
chines are acoustically coupled to the
phone line via the telephone handset.
The current trend, however, is toward di-
rect hook-up via plugs and standard
phone jacks. The FCC has an ongoing
program through which fax machines
can be certified for that purpose. Direct
hook-up of noncertified, or unregistered,
machines is strictly forbidden.

The only nonacoustic alternative to
the FCC-certified plug-in arrangement is
indirect connection via a certified protec-
tive phone coupler, which until recently
was usually provided for a nominal
monthly fee by the telephone company.
But now this so-called “data access ar-
rangement” (DAA) is in the process of
being phased out in favor of direct plug/
jack connections.

Makers and Users. A dozen or more
domestic firms and a greater number of
foreign ones currently produce some
100 different models of fax machines for
use in a wide variety of applications.
Among the better known names current-
ly associated with fax are Xerox, 3M, Lit-
ton Industries, Exxon, Burroughs, Stew-
art-Warner, Matsushita (Panasonic),
and Toshiba. Rumor has it that IBM may
soon be added to this list.

At last count, there were more than
150,000 fax machines in use in this
country alone, and the number is steadi-
ly growing throughout the world. Be-
sides the Federal Government (notably
the National Weather Service) and the
major news agencies, publishers, banks
and law-enforcement agencies are prin-
cipal users of specialized fax terminals.
40

But the vast majority of the machines
produced are of the office variety and
are used to dispatch documents of every
conceivable type: reports, charts, rush
orders, engineering and software
changes, anything that must reach its
destination in less than the day or more
it would take by mail. “Electronic mail” is
a current buzz term that is frequently ap-
plied to fax. Indeed, it is hard to find a
mail room or communication center in
today's business world that doesn't have
at least one fax machine.

Scanning Methods. Prevailing fax
technology is a mixed bag of the old and
the ultra-new. The vast majority of trans-
mitters still use electromechanical scan-
ning—most often a scan head consist-
ing of a miniature incandescent lamp
and photodiode, screw- or belt-driven
axially along a spinning drum containing
the document being sent (Fig. 1).

Scan resolution is typically slightly
more than 60, or slightly less than 100

RECEIVE

scan lines per linear inch of copy. At
drum speeds of 180 rpm, this amounts
to transmit times of 4 or 6 minutes, re-
spectively, for an 82" x 11" page—or 2
or 3 minutes, using bandwidth compres-
sion techniques. These are typical pa-
rameters for phone-coupled fax termi-
nals, the output frequencies of which (in-
cluding sidebands) must remain within
the flat portion of the telephone band-
pass, which is roughly 300 to 2500 Hz.
Transmitters are also available with
feed-through scanners, permitting inser-
tion of the document into a slot rather
than wrapping it on a drum. These use
relatively fast-moving multiple-scan
heads that sweep across the slowly
advancing page, or perhaps a laterally
moving aperture in a fixed optical path.
One of the more modern mechanical
techniques uses a fiber-optic array to
convert a rotary scan to a repeating lin-
ear sweep, as depicted in Fig. 2.
The most advanced fax transmitters,
however, use arrays of charge-coupled
{Continued on page 47)

OPTICAL
FIBER "CRANK'’

PHOTODIODE

FAX
BASEBAND
out

Fig. 2. Use of fiber optics to convert a linear scan to a
circular path is one scanning technique used in fax.
It permits the dark-light variations within a scan
line to be read serially by simple rotary mechanism.

WWW aKrerieaniadiahietory com
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~inthe
nament,

s. Personal

dary, 1979, re-
.emergedasthe
two draws and no

.¢ Performers
ateurs in the champion-
y contender bore the brand

1 electronic chess game, and
companied by its entourage of
rogrammers, and engineers. After
Atestant had played all of the oppo-

in round robin fashion, the brilliant
allenger-10, stood far ahead of its second
«ace runner-up.
Nobody Knew
Unknown to the other companies, the unde-
feated tournament leader was being retired
after the contest. Taking its place was a far
more powerful chess computer, the Chal-
lenger “7”" This new micro-computer had
already beaten the official undefeated champ
during a series of pre-tournament warm-up
games at the factory. Its engineers explain
that it is simply 14 months ahead in tech-
nology, in finer algorithm sophistication
and in its superb performance.

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

ssor, the new Chess Challenger-7,
is infinitely more powerful’

—S. Samole
President, Fidelity Electronics

IGER

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

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

It Knows Every Rule in the Book

The Challenger "7” will permit you to castle
or perform an En Passant capture or do so
itself, if that is its best move. When your
pawn has reached the eighth rank, it will be
automatically raised to a Queen, unless you
tell the computer to promote it to another
piece. It will take on any player and sharpen
his skills considerably...but it won't permit
illegal moves.

At Level 1, its average response time is 5
seconds. At Tournament Level 7, the Chal-
lenger makes championship decisions in
just 3 minutes.

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

All pieces are magnetized, to stay where
you place them on the permanent metal
board. The set is mounted in a simulated
wood-grained housing which measures
12%" x 8” x 1" Bright, one-half inch tail LED
electronic digits, provide unmistakably clear
readout.

3 i sy of P ing,
Final Results e Gutspe fosom Conputing

OPPONENTS
Games | 1nm -
T £ 93722
CONTESTANTS b2 345|678 9 e : g 7O=>- 3z
£ Z= =
MICRO-CHESS 10 w vije [1jojo|e
~— 13 8}2 7*
' (Heath Ho8) B/ N\[]nlo]o]o]o 4
MICRO-CHFSS 15 wWl% Valh|O (0|0
2 7|2 6*
(TRS-80} B wl/Neo|o]n]o - .
MICRO-CHFSS 2.0 LARAR tjojo[%
3 34 4
. (PET) B 1 1% 01010 3 5
CHFSS C GER(3 WL s 2 514 5
4 SSCHALLENGER (3 Level
ERGLevel) 51 o uloNololu i "
5 CHESS CHALLENGER (10 Level witieprie Liv 02 o1l 1
_LLENG ( evel) B NIRRT T
Wl LAl tie |
7 3
6  BORIS Bl 11 e 7 2 3 8 3
SARGON | LN AR
1,
’ {TRS-80) B NN A AN I e
w
8 ATARI  Did not play B —
*Note: Microchess 1.5 wins 6th place over Microchess 1.0 by virtue
of the tie-breaking analysis of relative strength of opponents

DECEMBER 1979

WWW anercaaradiohietary com

“Chess Challenger-10 Wins Microchess Tourney”

—Personal Computing Magazine
February, 1979

A MAJOR ADVANCE

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

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

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

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

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

CREDIT CARD ORDERS CALL TOLL FREE ——
800-621-5809
ILLINOIS RES: 800-972-5858
24 HOURS—7 DAYS/WEEK — |

O Please send me S
$89.95 plus $3 00 for shipping and insurance.

O Send me voice Challenger(s) at $258 95 plus
$3.00 shipptng and insurance. Price includes case.

Hl. residents add 5% sales tax If not satisfied. | can return it
within 10 days for a refund.

O Enciosed please find check or money order

O Charge My Credit Card

O American Express O Master Charge O Carte
O BankAmer./Visa O Dtners Club Blanche

I
I
I
Credit Card No I
|
I
I
|

Master Charge # Exp Date
Name
Address
City
State

Signature
L—__LEQ —_—— e __5Camelot 79

(v ¥y
Ccamelot
DIRECT
801 Green Bay Rd., Lake Biuff, IL 60044

A DIVISION OF UNITED EDUCATORS, INC.
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"1 youre going tolea,
electronics, you might
as well learn it rlght"’

s

‘;.’_- 1_;*./ "

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

42 POPULAR ELECTRONICS
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You've probably seen ad-
vertisements from other
electronies schools. Maybe yvou
think they’re all the same.
They’re not?

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

Meet the Electronics
Specialists.

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

That’s why it makes so much
scnse to go with numberone .. with
the specialists. . with CIE!

There’s no such thing as
bargain education.

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

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

build valuablc carecr skills. The CIE

faculty and staff arc dedicated to
that. When you graduate, vour di-
ploma shows emplovers vou know
what vou're about. Today, it’s pretty
hard to put a pricce 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
sonic of the ways we hang ontoit. ..

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 necd more
than theory. That’s why some of our
courses train yvou to use tools of the
trade like a 5 MIHz triggercd-sweep,
solid-state oscilloscope vou build

vourself —and use to practice trouble-

shooting. Or a beauty ofa 19-inch
diagonal Zcnith solid-state color TV
vou usc to perform actual scrvice
opcrations.

OQur specialists offer you
personal attention.

Sometimes, you may cven have
a question about a specific lesson.
Finc. Writc it down and mail it in.
Our cxperts will answer vou
promptly in writing. You mav cven
get the specialized knowledge of all
the CIE specialists. And the answer
vou gct becomes a part of vour per-
manent reference file. You may find
this even better than having a class-
room tcacher.

DECEMBER 1979

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
learncrs hold vou back. If vou're a
beginner, vou start with the basics.
If vou alrcady know some ¢lee-
tronics, vou move ahead to your
own level.

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

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

CIE can prepare you for
vour FCC License.

For some electronics jobs, vou
must have vour FCC License. For
others, cmplovers often consider it a
mark in vour favor. Either way, it's
government-certificd proof of vour
specific knowledge and skills!

Morce than half of CIE s courses
prepare vou to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenscs!

For professionals only.

CIE training is not for the hobby-
ist. It’s for pcople who are willing to
roll up their sleeves and go to work
... tobuildacarccr. The work can be
hard, surc. But the benefits are
worth it.

Send for more details
and a FREFE school
catalog,

Mail the card today. 1f it's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
plete information on independent
home study. For vour convenicnee,
wc'll try to have a CIE representa-
tive contact you to answer any (ques-
tions voir 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 sereens are simulated.

Cleveland Institute of Electronics, Inc.

1 Cl
0

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

I (] YES...1want the best of evervthing! Send me my FREE CEE school

of home study information.
Print Name
Address__ B
City .

State _

Age .
Checek box for (5.1 Bill information:

MAIL TODAY?

WWW arhrerieaniadiahietory com

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

PL-01

Apt. S

Zip

I’hone (arca code)
Veteran

Active Duty
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« DC-BATT-AC (W-ACS9)
* 95% Factory Assembled
¢ External 10 MHz Input
« External 10 MHz Output
* 100% Factory Tested

é .2 PPM 10° to
40° C Accuracy

# 9 Digits .5 Inch LED’s
e 0.1 HZ Resolution
e Auto Zero Blanking

$1499% e

FREQUENCY COUNTER

600 MHz

MODEL 5600A KIT

WHY BUY A 5600A: Because 95% of the assembly is completed by DSI
and you are only one hour away from solving all those difficult bench
problems, from setting the frequency of a audio signal to within 1/10 of a
HZ, to checking the frequency of a 486 MHZ mobile radio. Whether you
are servicing a VTR, trouble shooting a PLL circuit, the 5600A is the right
counter with accuracy that will meet any FCC land mobile, broad-
cast, or telecommunications requirements. On the bench or in the field
the 5600A will do the job you need. The 5600A includes a self contained
battery holder providing instant portability or we offer a 10 hourrecharge-
able battery pack option. Other options include a audio multiplier which
allows you to resolve a 1/1000 of a HZ signal and finally a 25db pream-
plifier with an adjustable attenuator making the 5600A perfect for
communications, TV servicing, industrial testing or meeting your QSO
on the correct frequency every time.

FACTS ARE FACTS: With the introduction of the 5600A. The sun has set
on the competition. This may sound like a bold statement on the part of
DSI BUT FACTS ARE FACTS. No counter manufacturer except DSI
offers a Full Range 50 HZ to 600 MHZ counter with — 9 Digits — 0.1 HZ
resolution — .2 PPM 10° to 40 ° C proportional oven — RF pre-amp —
600 MHZ prescaler — three selectable gate times — oven ready, standby
and gate time indicator lights as standard features — For only $149.95 kit
and $179.95 factory wired. In fact the competition doesn't even come
close unless you consider $200.00 to $800.00 close. With DS| having the
best price to quality features ratio in the industry, no wonder we've
become one of the world's largest manutacturers of high quality fre-
quency counter instrumentation.

Accuracy Sensitivity Size
Model Price Frequency Over @ @ @ of of Power Slze
Range Temperature 100H2-25MHz | 50-250MHz | 250-450MHz | Readouls | Readouts Requirements H w D
5600A-K | $149.95 50H2z-600MHz Proportional Oven 10MV 10MV SO0MV 9 .5 Inch *115 VAC or 3% x 9%" x 9
5600A-W | $179.95 .2 PPM 10°-40°C 8.2-14.5 VDC
3550 99.95 50Hz-550MHz TCXO 25MV 25MV 75MV 8 .5 Inch *115 VvAC or 2%" x 8" x 5"
1 PPM 17°-40°C 8.2-14.5 VDC
S00HH $149.95 50Hz-550MHz TCXO 25MV 20MV 75MV 8 4 Inch *115 VAC or 17 x 3%" x 5%"
1 PPM 17°-40°C 8.2-14.5 VDC
or NICAD PAK.
S600A wired factory burned in 1 year limited warranty S600A kit 90 day limited warranty. “With AC-9 Adaptor.
Prices and/or specifications subject to change without notice or obligation.
| JRMERICAN, ] 5600A Kit . ... .. $149.95
; VISA .
$9Q95 330 Qe A= T [~ |- 5600A Wired ............ ... 179.95
You can add the
35P 2 22 PPM AC‘g AC Adaptor ............ 7.95
10° to 40° C T600BNC Ant. .............. 7.95
e DSI INSTRUMENTS, INC. o o
pegpan youk ven 9550 Chesapeake Drive #201 ks RB LL' LT-":l PTIONS
" o i i echargeabole
DEL 3550K [= existing 3550 < i 10 4r. Bat. PaGk o+ .. i . 29.95
T101Ant.......... 50 b 0600000 ke $3.95  TERMS: MC - ViSA - AE - Cnecks- MO.-coD in US. Funds. AMS6 Audio Multiplier
Please add 10% t aximum of $10.00 for shipping. handli g
AC-9 AC Adaptor.............. TS e e o o1 g soraripping, hendiva _,001Hz Resolution ... ..... 34.95
35P2 ...... ... 06806 5N 29.95 s ™ e telenit CYifalais ke PAS6 25dB Preamplifier
Factory Installed .............. 49,95 209 6% SalesTax with Attenuator .............. 59.95
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{Continued from page 40/}

devices (CCDs) or similar solid-state
imaging arrangements to eliminate all
moving parts except those necessary to
feed the document (Fig. 3).

Signaling. The amplified dc baseband
output of the scanner—or, in the latest
generation of fax systems, a digital
representation thereof—modulates an
audio-frequency carrier for transmission
over telephone circuits. Both amplitude
and frequency modulation are used in
analog fax systems, and phase modula-
tion is favored for digital systems. Unlike
some other types of data terminals, fax
machines generally have their own built-
in modems.

Some analog systems use bandwidth
compression techniques to achieve a
2:1 increase in transmission speed. The
basic technique resembles “duobinary,”
a data signaling process introduced
some years ago. In essence, each
white-black-white cycle of the scanner
baseband triggers a flip to the opposite
side of the base line. As transmitted, the
flip may be in the form of either a fre-
quency or amplitude shift. In either
event, the effect is to halve the number
of base-line crossings, thus, in effect,
halving the output frequency. An inher-
ent drawback of the process is that it
somewhat reduces the signal-to-noise
ratio, making the signal more suscepti-
ble to the effects of certain transmission
impairments.

Although most fax systems currently
in use are of the relatively simple analog
variety, the trend is toward increasing
use of sophisticated digital techniques to
improve transmission efficiency. The re-
sult is an average fourfold increase in
terminal cost, which, however, is offset
by an average sixfold increase in trans-
mission speed.

Digital data compression, as applied
to facsimile, utilizes a process called
“run-length coding” to reduce signaling
redundancy. The scanner output is first
"thresholded” (Fig. 4A) to reduce the
copy elements to either black or white
(no grays). This “squared-off” baseband
signal then enters a buffer, where the in-
formation content of each scan line is
automatically analyzed for number and
location of white-black-white transitions.
“Transitions” is the key word here, be-
cause what is put out on the communi-
cations channel is a series of binary
code words (Fig. 4B) describing the oc-
currence of these tonal transitions and
their location within a scan line.’

Naturally, if the page being scanned
contains a great deal of intricate detail,

DECEMBER 1979

CLOCK il
INPUT

SHIFT REGISTER

R
I VIDEOQ

T

4 ®—OBASEBAND

J OUTPUT

LIGHT REFLECTED
/ FROM DOCUMENT

Fig. 3. Solid-state scanning uses photosensors and
shift-register action to produce serial variations of output.

the encoding process can be quite slow,
and transmission speed suffers accord-
ingly. But, on the average, the number of
digital bits required to locate and identify
transitions is about one-sixth the num-
ber required to transmit each and every
elemental segment of a given scan line,
many of which represent spaces. (Indig-
ital systems, each 8Y-inch scan line is
normally segmented into either 1024 or
1728 elements, or “address points.”)

Skipping of unessential elements in
the copy can be achieved to some de-
gree by analog techniques as well.
Xerox's recently announced Telecopier
485, for example, has a microprocessor-
controlled scanner that “looks ahead”
and, sensing blank space, commands
the send and receive mechanisms to
speed up until the next appearance of
image details on the page.

Conventional analog systems, have the
advantage of being able to transmit the
gray tones of a picture (or various colors
interpreted as grays) as well as the
black and white elements. The tonal
range is limited mainly by the reproduc-
tion process and by transmission char-
acteristics. It is a capability that comes
naturally to analog signaling and does
not ordinarily impose additional costs.

Handshake. Besides the picture sig-
nal that conveys the content of the input
document to the remote receiver, most

BLACK ——
WHITE

WWW amerdaaanadioRigstary com

modern fax systems exchange control
signals that permit varying degrees of
automatic operation. Collectively, these
signals are called the “Handshake.”

For example, when an unattended fax
receiver responds to the telephone ring-
ing current and, in effect, puts the phone
“off-hook” to complete the connection, it
sends a tone of a given frequency back
to the transmitter, acknowledging that it
is on-line. Recognizing the tone as that
of a machine with which itis compatible,
the transmitter may then return to a dif-
ferent tone, identifying the speed/reso-
lution combination at which it is set to
operate and, at the same time, testing
the condition of the line. After the last
chirps of the picture signal have been re-
ceived, there is a “stop” tone from the
transmitter, indicating the end of trans-
mission and cueing the automatic re-
ceiver to hang up the phone.

Synchronization. For a document to
be properly reproduced at the receive
end of a fax system, the intercornected
machines must be synchronized. In an
analog system, this generally requires
an initial “phasing” step in which one
machine runs slower than the other until
the “‘start-of-line” pulses that are gener-
ated by both machines occur simultane-
ously. Then the slower machine immedi-
ately accelerates to normal speed. This
ensures that the copy will be properly

Fig. 4. In basic analog
bandwidth compression
concept, polarity
switching of alternate
black pulses (A)
reduces baseline
crossings by half (B).
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S ™ M MOVEMENT
]
ACOUSTO. LENS i
| “._ OSCILLATING
OPTIC MODULATOR : glus A
TONER i
]
| CHARGE
5
! ,fﬁ}—‘*-x HvDC.
5l
|IIII
i s \
) \\‘ SELENIUM
\\ / DRUM
-t

\J

Z&@ D'I
PAPER '\ — "/
SUPPLY N

FUSER

Fig. 5. Laser technology is used with Xerography to produce fax copy.

framed on the sheet of recording paper.
Thereafter, the two machines mustbe
synchronized to prevent “skewing’ of
vertical copy elements, or to keep the re-
corded copy from gradually drifting off
the edge of the page from top to bottom.
This is most often achieved by the sim-
ple expedient of having the synchronous
motors of each machine operate from

the machine's own precision power sup-
ply. The crystal-controlied power sup-
plies are present at the factory to ensure
frequency differences no greater than a
few parts per million.

Synchronization of digital fax termi-
nals is basically no different from that of
many other types of data terminals. Pa-
per is advanced by a “stepper” motor,

k.
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RECORDER "
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the size of the steps determining the
scan resolution (ines per inch) of the
system. At the receiver, the 1024 or
1728 separate elements of each scan
line—some black, some white (as deter-
mined by received codes)—are simply
“clocked out” serially from a buffer to the
recorder, a line at a time. Since the re-
corder at the receiver does not have to
track with the remote scanner in real
time, the positioning of the lines on the
paper is controlled locally within the re-
ceiver. The transmitter has to provide
start-of-line and end-of-line codes.

Recording. The transmitted page is
reproduced at the receiver by one of
several processes. The oldest of these
uses wet electrolytic paper on which
dark marks are formed by a stylus in
proportion to the strength of the picture
signal current passing through it.
Though inexpensive and still used ex-
tensively in weather chart recorders, this
process has declined in popularity in re-
cent years.

There are at least three processes us-
ing plain bond paper. One developed by
a West German firm records with wet ink

|+
MODEM
_.r\. ._I
T |
1
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J
|
~
TRANSMISSION
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=
b
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¢ 1 o
—— — At

MODEM By

et

Fig. 6. Hybrid fax system uses optical character recognition (OCR) to increase transmission efficiency.
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impressions on a plastic ribbon and
transfers the ink to paper, line by line.
Another, found only in older machines,
“hammers” the marks out through car-
bon paper with a vibrating stylus.

The latest of the plain paper pro-
cesses uses a mechanically deflected
laser beam to record the picture ele-
ments as electrostatic charges on a pho-
tosensitive selenium drum. From there,
the process is identical to that used in
some office copiers. The latent electro-
static image is “developed” by applica-
tion of “toner,” an electrostatic ink that is
then transferred from the drum to the pa-
per and fused to it by heat. The basic op-
eration of the system is shown in Fig. 5.

More prevalent are electrostatic pro-
cesses in which the latent images are
produced by a signal-energized stylus
on specially coated paper. As in the
transfer process just described, images
are developed by toner. Digital fax sys-
tems use this process almost exclusive-
ly, and the stylus is usually in the form of
a “pin printer,” which consists of a row of
fixed styli (usually 1024 or 1728 of them)
successively energized by the clocked-
out bits that constitute the black/white
make-up of a given scan line.

POSITIVE INDEXING
ANTI-OVERWRAPPING

BITS AVAILABLE
FOR AWG 26, 28 & 30

BATTERY OPERATED
LIGHT WEIGHT

BW-2630

BATTERY-WRAP TOOL

There are both wet and dry photo-
graphic processes in which light-sensi-
tive paper is used. However, they are
usually for weather, news-photo, and
law-enforcement applications.

Perhaps the most widely used proc-
ess at the present time is one in which
images are formed when the signal-
energized stylus burns away the white
or metallic coating of special paper, re-
vealing a black underlayer. The paperis
comparatively expensive, running 10¢ to
12¢ a sheet, but it has indefinite shelf
lite, and the simplicity of the process
permits the design of relatively simple
and inexpensive machines.

What's Coming? Already available,
but not in wide use as yet, are systems
that combine fax scanning with optical
character recognition (OCR) to optimize
transmission efficiency (Fig. 6). Through
its ability to recognize characters and
symbols and convert them to simple bi-
nary codes, OCR enables transmission
of alphanumeric documents with far
greater efficiency than is possible with
fax. Pictorial documents, however, are
another matter. Combined OCR/fax

systems therefore offer the best of both

BATTERY-WRAP

WIRE WRAPPING TOOL

wooee BW-2630

BT-30

BIT FOR AWG 30

BT-2628

BIT FOR AWG 26 & 28

RB-20

*MINIMUM BILLING $25.00 / ADD SHIPPING CHARGE $2.00 ! NEW YORK CITY / STATE RESIDENTS ADD APPLICABLE TAX.

DECEMBER 1979
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worlds—OCR for alphanumeric trans-
mission and fax for graphics. In one pro-
totype system, selection between the
two modes is automatic, based on what
the scarner sees. In the form of soft-
ware/hardware add-ons, such systems
may add up to $15,000 to the cost of a
conventional fax system.

Meanwhile, on the drawing boards—
and to some extent in prototype—are 2-
dimensicnal data-compression fax and
other more complex systems that dc for
graphics what OCR does for letters and
numoers. That means digitizing not just
‘runs” within a scan lin2, but whole im-
age features: width and height. Called
‘feature” encoding or "“blob” encoding,
the process requires relatively complex
software. but the hoped-for payoff will be
in greatly improved efficiency in the
transmission of all sorts of documents.

These developments, together with
the imminent merging of fax with com-
municating word processors, promise
some interesting advances in document
communication within the next couple of
years. How about electronic mail? The
components are there. All that's needed
is for them to be assembled into an eco-
nomical configuration. <o

385

BATTERIES AND
BIT NOT INCLUDED

US.A

FOREIGN
PATENTS
PENDING

OK MACHINE & TOOL CORPORATION
TWO NI-CAD BATTERIES ! 455 CONNER STREET, BRONX, N.Y. 10475, U.S.A.
) T PHONE (212) 994-6600 «

TELEX: 125091 .
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. From PERCOM

One-Drive System:

$399. (40-track) & $675. (77-track)
Two-Drive System:

$795. (40-track drives) & $1350. (77-track drives)
Three-Drive System:

$1195. (40-track drives) & $2025. {77-track drives)
Requires Expansion Interface, Level Il BASIC & 15K RAM.

Low Cost Add-On Storage for Your TRS-80".
In the Size You Want.

When you’re ready for add-on disk storage, we’re ready for you.
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of
additional on-line storage for your TRS-80".

eChoose zither 40-track TFD-100™ drives
or 77-track TFD-200™ drives.

»0One-, two- and three-drive systems im-
mediately available.

eSystems include Percom PATCH PAK
#1™, on disk, at no extra charge. PATCH
PAK #1“de-glitches and upgrades
TRSDOS™ for 40- and 77-track operation.

oTFD-10C™™ drives accommodate “flippy
disks.”’ Store 205K bytes per mini-disk.

oslow prices. A single-drive TFD-100™
costs just $399. Price includes PATCH
PAK #17 disk.

Whether you need a single, 40-
track TFD-100™ add-on or a three-drive
add-on with 77-track TFD-200™s, you
get more data storage for less money
from Percom.

Our TFD-100™ drive, for example,
lets you store 102.4K bytes of data on
one side of a disk — compared to 80K
bytes on a TRS-80* mini-disk drive —
and 102.4K bytes on the other side, too.
Something you can't do with a TRS-80*
drive. That's almost 205K bytes per
mini-disk.

And the TFD-200™ drives provide
197K bytes of on-line storage per drive

— 197K, 394K and 591K bytes for one-,
two and three-drive systems.

PATCH PAK #1™ gur upgrade
program for your TRSDQS*, not only
extends TRSDOS" ta acccmmodate 40-
and 77-track drives. it enhances
TRSDOS* in other ways as well. PATCH
PAK #1™ is supplied with each drive
system at no additional charge.

The reason you get more for less
from Percom is simple. Peripherals are
not a sideline at Percom. Selling disk
systems and other peripterals is our
main business — the reason you get
more engineering, more reliability and
more back up support for less money.

eEnclosures are finished in system-
compatible **Tandy-silver” enamel.

In the Product Development Queue . . . a printer interface for using yeur TRE-80* with any
serial printer, and . . . the Efectric Crayon™ to map your computer memory onto ycur color TV
screen — for games, animated shows, business displays, graphs, etc. Coming PDQ!

™ TFD-100. TFD-200. PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY.

TRS-80 and TRSDOS are trademarks of Tandy Corporation and Radio Shack whicn have no relationship 10 PERCOM DATA COMPANY.

PERCOM

PERCOM DATA COMPANY, INC.
211 N. KIRBY - GARLAND, TX. - 75042
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To order add-on mini-disk storage for your TRS-80*,
or request additional literature, call Percom’s toll-free
number: 1-800-527-1592. For detailed Technical infor-
mation call (214) 272-3421.

Orders may be paid by check or money order, or
charged to Visa or Master Charge credit accounts. Texas
residents must add 5% sales tax.

Percom ‘peripherals for personal comguting’
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Model cars supplivd by Sol Saisberg

Fun §
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® A LED TRAFFICLIGHT

® VIDEO GAMES
WITH “SCOPE-ONG”

® NEW SOUNDS FROM
AN AUDIO ARTIST

ALED
Traffic
Light

BY RAY WILKINS

For model
railroad and
car layouts

ODEL CAR and model railroad

buffs will find the miniature traffic-
light project presented here an attractive
device to add to their layouts. It also
makes an interesting “do-nothing” at-
tention getter on an office desk or home
cofftee table. And now that the holiday
season has arrived, those of you who
have visions of setting up a miniature vil-
lage display for ornamental purposes
can add a touch of realism with our mi-
niature traffic light.

Unlike other miriature systems. our
traffic light emulates real traffic signals,
with only a brief display of the yellow cy-
cle, which comes on just before the
switch to red. The light even has signals
for crossing traffic. Built around high-

o

WWW arerieaniadiahietory com \

brightness 1LEDs and a low-power
CMOS system, the traffic light can be
powered from a standard 9-volt battery
or any dc supply rated at 7 to 15 volts.

About the Circuit. The six signals re-
quired to sequentially operate the traffic
lights are illustrated in Fig. 1. They are
generated by the circuit shown in Fig. 2.
The basic timing oscillator in Fig. 2 is
made up of R1, R2, C2, and two sec-
tions of IC1. The rate at which the LEDs
sequence is determined by the value of
C2. Therefore, if you wish to speed up or

slow down the sequencing rate, simply
{Continued on page 54)
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PRODUCT GALLERY

Here is a selection of useful products that are suited for
your own use or for gift-giving.

11" operates on batteries,
es AM and FM fregquencies.
#79246 $69.95 (2.85)1

- C.PICK POCKET PROOF credit card
~case. The secret is in the sueded surface
~ that causes friction against the material of
your pocket. #98765 $4.95 (.90)1

PICK POCKET PROOF. A wallet with a
suede surface that makes it almost
impossible to slip or be removed from
your pocket. #98764 $4.95 (.90)t

D. RECHARGEABLE FLASHLIGHT with a
built-in recharger plug so your flashlight will
always work when you need it! Twin bulbs for
red and white beams. Only 4" long, so it's
pocket size! By Sanyo. #17879 $12.95 (1.90)

E. SONY SWIVELVISION. Inside watch tv on
AC current, outside on batteries. And the screen
actually swivels sideways, so you can lay your
head on a pillow and turn the screen to match.
Brilliant 5" black and white picture. Features
include 100% solid state circuitry, quick start
picture, glare-free screen, earphone, built-in
battery recharger. Measures 6%" x 11" x 115"
#19144 $189.95 (4.85)T

Adapter for car/boat use, #19145 $12.00 (1.45)

F. LIGHTED MAGNIFIERS. The large Magnalite
stays on your desk and allows you to read
large areas at one time. The small pocket size
Magnalite goes with you. Both are battery
operated. Large unit is 8" long, small one is
4%" long.

Large Magna Lite #19052 $12.95 (.95)

Small Magna Lite #16043 $5.00 (.85)

G. THE GREATEST. EASIEST TIMER we've
tound! Push in the pin at the time you want the
appliance or lamp “on" for one hour. Pull out
additional pins for the hours that you want the
appliance oft. Each timer accommodates one
appliance, so you may want to order a few.
2% x 3%" x 3" #17682 $12.95 (1.85)t

H. TRAVELING COFFEE SERVICE.

A plastic case that totes a 4 cup

percolator, cups, spoons and a plug

that hooks into your car cigarette

lighter or AC outlet. Case measures

9" x 13" x 5 #19736 $29.95 (3.10)t

gives you
your hotel room! Folds

Sy
S
o

Order by phone! On
Call Toll Free
800-558-8990
In Wisc. call:

(414) 352-9020

AN | tanacon

rﬂm c’/md

WWW arnedaaaradiohietary com


www.americanradiohistory.com

+ Warranty available.

I. NIGHT WRITER ball point pen. A great idea...
a battery powered light is part of this pen, and

it clicks on when the cap is put on the back end
of the pen. Pertect for lectures, late night writing;
etc. Complete with extra battery and cartridge.
#62099 $7.95 (.90)t

J. PHOTO MEMORY BOX keeps your photos
and memories neatly tucked into separate
plastic windows. Fits both Polaroid and 3%2" x 5"
format pictures. Vinyl case is 11%" x 4" x 6
Holds 200 photos. #64950 $13.50 (2.30)

K. THE FRIGITOTE is a combination refrig-
erator freezer and heater. It keeps frozen items
frozen, refrigerated items refrigerated, and hot
items hot. It's compact, lightweight and features
solid state reliability. Just plug it into any 12-voit
cigarette lighter in a car, camper, boat, truck,
plane, etc. Enough room for a six-pack, with
inner dimensions of 9%" x 6% " x 5%.' Exterior
measures 11" x 8" x 10%.' Easy to carry.

perfect for foods, beverages, drugs and
medicines. #24213 $129.95 (6.95)1

L. SKI TOTE. ..the easiest way to transport your
skis and poles and keep them secure! Holds
your skis, and locks, via a 4 ft. cable and
combination lock to a tree, fence post, ski rack,
etc. Or while you ski, leave the ski tote locked

to a secure object. #24544 $19.95 (1.95)

M. CURRENT CONVERTERS. An excellent set
that will take you traveling with confidence.

Set includes a 50 watt converter, a 1600 watt
converter and 4 adapter plugs. All packed in a
convenient travel case. #24487 $32.95 (1.95)t

PRODUCT GALL€P\Y 8;7/8;:)7/ 2228!800—558—8990

SEND ORDERS 7O

Gittmaster Dept GE-12 Print Name
P O.Box 1682
.B25 W Green Tree Rd Address - _Apt #
Milwaukee, WI 53209
City

allow 3-4 weeks
for delivery State 2Zip

ITEM NO Qrty DESCRIPTION UNIT COST TOTAL

. — ]
@ I

CHECK METHOD OF PAYMENT

Diners Club Master Charge Sub Totai §
American Express Visa Add appropriate $
Check or Money Order state saies tax
Make check payable to Giftmaster Inc TOTAL S
" Credit card orders without your signature and expiration date cannot be processed
Exp Date
Credit Card No
Telephone No )
Signature ] GE 12

WWW akherieannadiahictary com
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Projeclts
continued
{Continued from page 51)

adjust C2's value accordingly. The clock
signal drives CMOS decade counter/
divider IC2, whose outputs are decoded
to provide the on times for each LED.

LED driving output Y1 (Y is for yellow,
G is for green. and R is for red) is on only
during clock pulse 8 from pin 9 of IC2,
while Y2 is on only during clock pulse 3
from pin 7 of IC2. The R1 and R2 red
and G1 and G2 green LEDs obtain their
longer on-time pulses from set/reset
flip-flops made up of cross-coupled
NOR gates in IC1 and IC3. For example,
G1 comes on with clock pulse 4 and
goes off with clock pulse 8, for a total
time on of four clock pulses.

The six signals are fed through tran-
sistor drivers Q71 through Q6, each of
which is capable of driving two LEDs.
Hence, two traffic-light display systems
can be driven by the transistor array.
Current-limiting resistors R3 through
R14 have been selected to provide addi-
tional current to the less-efficient green
and yellow LEDs so that all three colors
appear to be equal in brightness. The
system is designed to be powered by 9-
volt battery B1. However, you can use a

ON—‘

OFF

R1

ON
Y1
OFF

ON

G1

OF F ————

ON
R2

OF F————d

ON
Y2

OFF

ON ———
62

OFF

0 1

2 34 56 78 90123 456 78890
TC2-4017 TIMING SEQUENCE

1

Fig. 1. Waveforms at specified outputs on main board.

standard regulated 12-volt dc supply,
but you must double the values of the
current-limiting resistors if you do so.

Construction. To keep the project as
compact as possible, it is recommended
that you use printed-circuit boards for

parts mounting and wiring. An actual-
size etching-and-drilling guide and a
components-installation diagram are
shown in Fig. 3. Do NOT cut apart the
etching-and-drilling guide to make the
boards separately. Rather, etch and drill
all nine pc boards as a single piece and

LT —

2NZ222 R14 1200 Y2
Q6

Q2
2n2z22
RS 1200
e e i ————
4001 R6 1200 Y1
y 6 2 ” R . 3
4 5 |1 R3 1000
—=—B1 4 G = Y T —
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necessary “on’ times for
the various LEDs.

54

WWW arhrerieaniadiahietory com

POPULAR ELECTRONICS

STREET 1
NARROW

STREET 2
WIDE


www.americanradiohistory.com

E) <
= N

X
~N

O'_Lm

o
~N

L4 d\de

Y,

o0
\
443

-
-

(2]
-

I
I
I
I
I
I
I
I
_|
I
I
I
I
I
I
I
I

Fig. 3. Actual-size foil pattern (above) and component
layout (right). Board is divided into nine sections.

PARTS LIST

B1-—9-volt battery or 7-to-12-volt d¢ power
supply (see text)

C1—0.01-wF disc capacitor

C2—0.33-uF capacitor

IC1.IC3—4001 CMOS quad 2-input NOR
gate

1C2—4017 CMOS decade counter/divider

LEDI thru LED4—Red light-emitting diode NARROW

LED5 thru LED8—Yellow light-emitting di-
ode

LLED9Y thru LED12—Green light-emitting di-
ade

Q1 thru Q6—2N4401 or 2N2222 transistor

All resistors Ya-watt, 10% tolerance: WIDE

R1—10 megohms

R2—4.7 megohms

R3_.R4.R7.R8—100 ohms (sce text)

R5.R6.R13.R14—120 ohms (see text)

R9 thru R12—150 ohms (see text)

Misc.—Printed-circuit boards: battery connec-
tor: silicone-rubber cement: insulated hook-
up wire: onfoff switch (optional): machine
hardware: spacers: plastic tape: etc.

Note: The following are available from Ray

Wilkins. Box S51. Hanover. NH 03775: wiDE

etched and drilled glass-epoxy pe board for
$7.50 and extra-bright LEDs for 75¢ each.

DECEMBER 1979

NARROW

then carefully cut along the dashed lines
to separate the individual boards. Note
that of the eight LED boards four are
slightly wider than the others.

Wire the large board as shown. Do not
forget the three jumpers. The eight small
boards can be used to make two traffic
lights, each built on two wide and two
narrow boards, with the small boards
propped between the larger ones. Install
the LEDs in their respective locations on
the boards, making certain that their
cathode leads are inserted in the holes
surrounded by the square pads.

Now, stand the two narrow and two
wide boards up, positioning the red
LEDs at the top and with the boards
forming a square when viewed from the
top. Use silicone-rubber adhesive to ce-
ment the sides together along the edges
where they meet. Then set the assembly
aside until the adhesive sets.

Looking down into the assembly from
the red-LED top end, note at the top
edge there are three solder pads on
each board. Use short insulated wire
jumpers to connect from one pad to the
pad directly opposite it on the other

= R13 e (1 i

e o

o R 11 ey

e R 7 e

w-RS-—n’-e~ 2\ S 1ct I l

e RS et

LEDID
l LEDS LEDS l |

LED1Y I
LED S8 J

[l v Y T T

LEDS LED 4

SQUARE PADS ARE CATHODE
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continued

board. Repeat for the other two sets of
pads on the first pair of boards. Rotate
the assembly 90° and interconnect their
pads in the same manner. When you are
through, there should be six insulated
jumpers forming a tic-tac-toe pattern
with one extra horizontal and one extra
vertical line.

Invert the assembly so that the green

LEDs are at the top. Looking into the
open end of the assembly, you will note
that two of the boards have three inde-
pendent solder pads while the other two
boards have only two pads that are
bridged together. Solder a bare-wire
jumper diagonally across the corner to
interconnect the common-pair pads.
Now, determine the desired distance
between the decoder/driver board and
traffic-light display assembly. Cut six
lengths of color-coded insulated hookup
wire to this length and a seventh wire to
a 3'2"” (90-mm) longer length. Solder
one end of the long wire to the diagonal
jumper in the LED assembly and the
other wires to the six pads on the

green-LED end of the assembly.

Referring to Fig. 2, connect and solder
the free ends of the wires into their re-
spective holes in the decoder/driver
board. (The free end of the long wire
goes to the pad labelled — on the main
board.) Note that the pads on the main
board are set up for two traffic-light as-
semblies. Use only one of each pad if
you plan to use only one light assembly
and, if desired, you can eliminate the un-
used resistors.

Bundle and tape together the wires to
form a “lamp post.” Plug a 9-volt battery
into the connector or connect the project
to a dc power supply and your traffic
light is ready to go. fo

with

BY AL PLAVCAN

Now you can play hockey,
tennis, and other games
on your oscilloscope

WWW arkhrerieaniadiahictary com
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HERE IS a way to build a video-game project and avoid

problems meeting FCC regulations. Moreover, it frees
your TV receiver for normal use. Simply use your oscilloscope
instead of a TV receiver to display game graphics. This way,
you avoid the possibility of TV interference and do not have to
pay a premium for an FCC-approved Class | device (r-f modu-
lator and isolation switch). The “Scope-Ong,” described here,
works just this way.

The circuit uses the readily available General Instruments
AY-3-8500-1 game chip, found in many video games on the
market. Programmed into this chip are squash, hockey/soc-
cer, and tennis. Automatic on-screen scoring and user-select-
able paddle size, ball angle, ball speed, and auto/manual ball
serve round out the chip's features. The only requirements for
the oscilloscope to be used as the graphics display are that it
have provisions for external sync and a Z-axis input.

About the Circuit. Sections A and B of /C2 in Fig. 1 are
used as a crystal-controlled oscillator

circuit to drive
POPULAR ELECTRONICS
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Fig. 1. Adding vertical sweep generator to basic game circwit permits use with conventional oscilloscope.

C1.C2—30-pF disc capacitor

C3.C4.C9.C11.C12.C15.C16—0.1-pF, 20-V
capacitor

CS,C6.C7.C10.C14—1-pF. 20-V capacitor

C8—0.33-uF. 20-V capacitor

C13—S-pF, 20-V capacitor

DI.D2.D3I—IN9I4

D4—1IN7S1A, S-V zener

IC1—AY-3-8500-1 game chip (General In-
struments) (availahle from Poly Paks, James
Electronics. and other advertisers at the
back of this magazine)

1C2—4001 (or 4011) quad 2-input NOR gate

1C3—4072 dual 4-input OR gate

1C4—741 op amp

1C5—74121 monostable multivibrator

PARTS LIST

QI through Q4—2N2222 transistor

The following are Y4-watt, 10% resistors un-
less otherwise noted:

R1—12 megohms

R2—5600 ohms

R3.R6.R19—220 ohms

R4.R7.R20.R21.R24 R27—10.000 ohms

RS.R8—1-megohm potentiometer

R9— 330 ohmy

R10—S10 ohms

R11—1000-ohm. pc-mount potentiometer

R12—100.000 ohms

RI3.R28— 1000 ohms

R14—100 ohms

R15.R26—15.000 ohms

R 16— 3000 ohms

R17—470.000 ohms

R18—12.000 ohms

R22—220,000 ohms

R23—270 ohms

R25.R30—470 ohms

R29—62 000 ohms

R31—22.000 ohms

R32—120-ohm. 1-watt resistor

S 1—4-position rotary switch

S2 through SS—Spst switch

S6—-Normally open pushhutton switch

XTAI.—2.0-MHz crystal

Misc.—Paddle cable: scope interconnecting
cable: power supply (12 V. 65 mA): suit-
able enclosure: dry-transfer lettering kit:
machine hardware: hookup wire: etc.

game chip IC1. Composite sync pulses
generated within IC1 are available at pin
16; they are buffered by IC2C and fed to
sync separator Q2 to extract the vertical-
sync pulse.

The vertical pulse is amplified by IC4

DECEMBER 1979

and applied to pulse stretcher IC5. The
output of IC5 drives linear ramp genera-
tor Q3, whose output signal is inverted
by Q4 and used as the vertical input of
the scope.

The video outputs from IC1 available

WWW akherieanadiahictary com

at pins 6, 9, 10, and 24 are combined in
IC3A to form a composite-video signal,
which is then combined with the sync
pulse present at the output of IC3B to
generate the composite sync/video sig-
nal across INTENSITY control R11. Am-
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Projects

plification and inversion of the compos-
ite signal occurs in Q1, which then feeds
the EXT SYNC and Z-axis scope inputs.

Available Z-axis output potential from
the project is approximately 10 volts
peak-to-peak. To determine if your
scope can use this signal, apply at least
+5 volts dc to the Z-axis input while a
trace is on the screen. If the trace extin-
guishes or at least changes considera-
bly in intensity, the circuit shown in Fig. 1
can be used.

Construction. The circuit can be as-
sembled on a small printed-circuit
board, the etching-and-drilling and com-
ponents-placement guides for which are
shown in Fig. 3. Once the pc-board as-
sembly is wired, it and a 12-voit, 65-mA
power supply (Fig. 2) can be mounted
inside an appropriate enclosure. Mount
the five selector switches, RESET push-

|LM340K—12

IN4OOI

+i2V

Hnzv
AC

Fig. 2. This simple supply can
be built to power the project.

button switch, and game “paddles” R5
and A8 on the top of the enclosure.

If desired, the game paddles can be
housed in small separate boxes and
connected into the circuit via cables and
jack/plug assemblies. The jacks for the
three scope signals can be mounted on
the rear of the box. Finally, if you use a
power supply with a power switch,
mount the switch wherever convenient
on the box. Label the controls, switches,
jacks, etc., with dry-transfer lettering.

Checkout and Use. Set your scope's
controls as follows: vertical input to 1
volt/cm, horizontal sweep to 5 ps/cm,
and sync to ExT. Connect the three
leads from the Scope-Ong to the X, Y,
and Z inputs of the scope (don't forget
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Fig. 3. Actual-size foil pattern for “Scope-Ong is below.
Component installation layout is shown above.

the ground connection). Now, set INTEN-
SITy control A11 to midrange and turn
on both scope and game player.

Select a game via S§1 and note the ac-
tivity on the scope’s screen. Adjust R11
and the scope’s horizontal and sync
controls for the best image of the select-
ed game.

Press and release RESET switch S6;
the score displayed should be 0-0. Clos-
ing AUTO/MANUAL SERVE switch 5S4
(AUTO position) causes the ball to be
served automatically until the end of the

WWW arnedaaaradiohietary com
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game. If desired, S4 can be opened and
then closed each time you_ wish the ball
to be served. Among the project’s other
options are S2 that changes ball angle,
53 that changes ball speed, and S5 that
changes paddle size.

In Closing. The Scope-Ong provides
most of the functions and all of the fea-
tures found in similar video-game de-
vices on the market. The one thing it
does not give you is possible trouble
with your neighbors over TVI. <&

{More Fun Projects on page 60/
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In recent years over 500,000 music
lovers chose a Realistic’ receiver over

Kenwood’, Pioneer' and Technics ...

[ R

Y IR0

R N T

We make it easy for you. Radio Shack is a retailer
as well as a manufacturer. When the store is also
the factory, you're apt to get less fiction and more
fact. Also, Radio Shack has more company-owned
and operated service stations than almost anyone
we know of in the audio business (54 to be
specific).

We've stood the test of time. Could it be we sell so
much Realistic because we've been around since
1921 —long before those other brands were even a
twinkle in daddy's eye? Although hi-fi is typically a
younger person's product, maybe the kids prefer to
bet their hard-earned bucks on the outfit with the
grayest hair.

We have the edge on technology. Then there's this
to consider: The same company that puts Realistic
out front also builds and markets the world's most
popular personal computer, the TRS-80.™ It seems
to us that a company smart enough to design

" L
-

equipment as innovative and complex as a
computer is a logical one to choose to build your
stereo receiver!

We're close to you. Need another good reason tc
buy Realistic? Let's take availability. Instead of tens
or hundreds of places to find it, we offer over 7,300
— wherever you go in the USA or Canada—and a
surprising number of overseas locations as well.
Being more available doesn't necessarily make us
more lovable. But it goes a long way towards
assuring you of being able to get in touch with us
when you need advice on adding a tape deck or
replacing a lost instruction manual.

We've challenged the rest and won your trust.
Incidentally. we're not picking on Kenwood, Pioneer
and Technics. The same half-million-plus folks who
chose Realistic also probably had a crack at buying
Sansui,* Marantz® and Fisher.® The important thing
is ... they didn't!

®
A DIVIS ON OF TANDY CORPORATION
FORT WORTH TEXAS 76102

The Nationwide Supermarket of Sound*

WWW arhrerieaniadiahietory com
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The

AUDIO ARTIST
Sound-Effects Machine

BY JIM BARBARELLO

You can create any of a number
of sounds--from a siren’s wail
to a clock’s tick--to enhance your tape recordings

HETHER you're an amateur re-
WCording engineer, electronic musi-
cian, or simply a “sound bug” or chronic
knob twiddler, the Audio Artist is sure to
appeal to you. It's a special-effects gen-
erator which can be used to create such
sounds as the wail of a siren, the bub-
bling splash of a rock falling into a pond,
the stock Hollywood sound of a flying
saucer, the complex whirring generated
by some futuristic machine, and much
more. The Audio Artist's five controls in-
teract with each other, resulting in a
large variety of possible sound effects.

The project can double as a met-
ronome whose rate is variable from less
than 1 Hz to more than 250 Hz. Display-
ing the output of the Audio Artist on an
oscilloscope also creates some interest-
ing effects. The project is easily built,
and the total cost of construction is less
than $25.

About the Circuit. The Audio Artist
employs essentially the same circuit as
that of the Cabonga Percussion Synthe-
sizer and its Auto Trigger accessory
(PopuLAR ELECTRONICS, August and
September 1977). It is shown schemati-
cally in Fig. 1. A comparison of the two
reveals that the Cabonga's manual
PITCH control has been replaced with a
FET to allow voltage control of the out-
put frequency.

That portion of the circuit built around

IC2B is the triggering and tone-generat-
ing section. Field-effect transistor Q1 is
a voltage-sensitive device whose
source-to-drain resistance varies with
the magnitude of the voltage applied be-
tween its gate and source. The signal
applied to the gate of Q7 is a triangle
wave which varies the effective channel
resistance of the FET at a rate deter-
mined by the setting of potentiometer
R20. Transistor Q1, along with op amp
IC2B, R11, R12, and C4 through C7,
form a twin-T, active bandpass filter
which will generate a damped sinusoidal
output each time it is triggered by a posi-
tive-going pulse. Damping of the output
waveform is determined by the setting of
R10, and can be varied between the ex-
tremes of no output at all and sustained
oscillation.

Dual operational amplifiers IC1 and
IC3 each form oscillators. One (IC1) is
used to generate trigger pulses which
stimulate the active filter into oscillation.
The other (IC3) produces triangle waves
which modulate the channel resistance
of Q1 and hence sweeps the filter. In
each oscillator, the noninverting stage
(IC1A or IC3A) acts as a comparator
and the inverting stage (/IC18 or IC38B)
functions as an integrator. Assuming
that the output of the comparator is
changing state from V- to V +, the re-
sulting positive voltage step is integrated
into a ramp with a positive slope. When

WWW arnedaaaradiohietary com

the amplitude of the ramp reaches
V+/2, the comparator again changes
state, generating a negative-going step
which is integrated into a ramp with a
negative slope. The comparator
changes state once more when the am-
plitude of this ramp reaches V - /2.

This process continues cyclically, pro-
ducing a square wave at the compara-
tor's output and a triangle wave at the
output of the integrator. The siope of the
ramp (triangle waveform) determines
how quickly the comparator changes
state and, consequently, the frequency
of oscillation. That slope is determined
by the current suppliedto C1 (C8) via R3
and R4 (R19 and R20). Therefore, the
frequency of oscillation is governed by
the setting of a single control (R4 or
R19) over a range of from 0.5 to more
than 250 Hz.

This square-wave output of the tempo
generator (/IC1) is shaped into trigger
pulses for active filter IC2B by the RC
network R7C2C3 and diodes D1 and
D2. Triangle waves generated by /IC38
are applied to the gate of FET Q7Y via
DEPTH control R18 and R15, causing
IC2B to produce a constantly changing
pitch. The two generators (/IC1 and IC3)
oscillate independently of each other,
and can thus be adjusted to beat, to run
asynchronously, or to run synchronously
for different effects. The project's con-
trols can be adjusted to produce some

POPULAR ELECTRONICS
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continued

very unusual sounds, in addition to a
damped, repetitive sine wave whose fre-
quency varies pseudorandomly.

Signals generated by IC2B are buff-
ered by IC2A, a unity-gain inverting am-
plifier, and are presented to output jack
J1 for further amplification or recording.
The output signals are of line level and
should not be applied to microphone or
other weak-signal inputs. The bipolar
voltages required by the project's op
amps can be furnished by either a line-
powered supply or batteries. The au-
thor's prototype employs batteries for
portability. Total current demand is rela-
tively modest, making the use of a bat-
tery supply a practical alternative to a
line-powered one.

Construction. The Audio Artist can
be assembled using either a perforated
or a printed-circuit board (Fig. 2). When
assembling the circuit board, be sure to
employ the minimum amount of heat
and solder consistent with the formation
of good solder joints. Take care to ob-
serve the polarities of electrolytic capac-
itors and the pin basings of semiconduc-
tors. Mounting the ICs in sockets or Mo-
lex Soldercons is recommended.

The project’'s circuit board can be
housed in any suitable enclosure. One
measuring 6%2 " x 3-34" x 2" (15.9 x 9.5
x 5.1 cm) will provide adequate room
for the circuit board, a battery power
supply, and the various controls. Mount
the board in the enclosure using stand-
offs and machine hardware. Similarly,
install the potentiometers, power switch,
and output jack using the hardware sup-
plied with these components. Secure
the batteries (if used) to the interior of
the enclosure with home-brew or com-
mercial brackets.

Label the various control positions us-

e N A0,
R9 RIO
390K 500K
SUSTAIN

B1.B2-—-9-volt battery

Cl. CR—1-wF. l6-volt upright electrolytic

C2—0.01-pF disc ceramic capacitor

C3 through C7. C9—0. IpF disc ceramic ca-
pacitor

DI1.D2—1IN9I4 or INJ148

ICH.1C2. 1IC3—MCI1458N dual op amp

J1—phono jack

Q1 —MPF-102 n-channel JFET

The fotlowing are Va-watt, 10% tolerance. car-
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6
JE
RII Ri2
100K 100K

c: t:sF
Jp /'I\ ,-"l‘\.lv
Ql
MPF-102

[ L--_I'.V,li'.\,n'ﬂ—ﬂ

e

JpF IuF

Fig. 1. The circuit around IC2B is the tone-generating section.
The five controls react with each other to provide various sound effects.

PARTS LIST

bon-composition resistors unless otherwise
noted:

Ri.RI13. RI4. RI610.000 ohms

R2.R17—22.000 ohms

R 1(HK) ohms

R4. R20-—500.000-ohm audio-taper pot.

RS, RI8 - 100.000-0hm linear-taper po:.

R6. R19-—2200 ohms

R7—68 (00 ohms

RE—330,000 ohms

WWW ammedaaaradiaohietary com
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Photo of author’s prototype shows
pots on front and pc board at rear.

ing dry-transfer lettering. Once the con-
trols, switch and jack have been mount-
ed and identified, interconnect them with
the project’s circuit board using suitable
lengths of flexible hookup wire. Be sure

Jl
QUTPUT

RY

R10-
RIILRI2
R15—470 ohms
S
Misc.——Suitable enclosure. printed circuit or

390,000 ohms
S00.000-0ohm lincar-taper pot.
100,000 ohms

Dpdt switch

perforated board, [C sockets or Molex Sol-
dercons. battery clips. battery holders. dry-
transfer lettering. control knobs. hookup
wire. machine hardware. solder. etc.
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Fig. 2. Foil pattern and component layout for pc board.

to double check your wiring to catch any
errors that might have inadvertently
been made.

Use. Patch signals from the output jack
of the Audio Artist to an audio amplifier
which in turn drives a loudspeaker or
pair of headphones. Depending on the
settings of the Audio Artist's controls,
the peak voltage across the output jack
can vary from less than one to nine

volts. To avoid overtoads, apply drive to
a line-level input and initially keep the
volume low.

Apply power to the Audio Artist and
the amplifier and adjust the amplifier's
gain control for a comfortable listening
level. Setting the susTAIN control at its
minimum position will reduce the output
signal to zero.

Begin to expenment with the Audio
Artist by rotating the wiper of the sus-

TAIN potentiometer to a maximum of
midscale and the wipers of the other
controls to their maximum settings.
Slowly vary the settings of the RATE and
SUSTAIN potentiometers. Vary each con-
trol in turn, noting how it affects the
sound generated by the project. You will
quickly be creating unusual sound ef-
fects, and will be surprised to discover
how many different sounds the Audio
Artist is capable of producing. <

7400 TTL CON'T

Put us onthe shelf
with your other classics.

RIMENZIO/NE

We wrote the book on miniature speakers, from Design to
Production! Our five models speak for themselves in total
performance, styling, and features that are found in no other
speakers ... such as, Solid Walnut Cabinetry, tull 12 db cross-
over network, a specially designed cone with our exclusive
rubber surround, and a deep throw speaker basket. These
are just a few of the reasons why our Bass is unequaled in the
Industry. "Dimension Minis’ are Proven best by listening test.”

Come in for a demonstration and judge for yourself.

See and Hear the New Dimension in Sound at
Your Local Stereo Dealer.

PIMENZION

819 S. Kraemer « Placentia, CA 92670
(714) 630-5440

Representative and Dealer Inquiries Welcome
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7400 TTL
7400

MC1488P,
MC1489P

74107
74141
74155
74157
74161
74165
74175
764181
74195
74279
74367
74393

TIL/MML 74 41
7415240 '~ 7415244
7ALS243 sTock 741S373
74LS374 e 8245

8212 s
L b

1. BUS DRIVER

MISC TTL

741500
741503
741509
741820
741526
741827
741874

7418122

at

DRIVER
LINE

RECEIVER

* 89¢

MISC TTL CON'T
7415165 1.65
7415197 .75
74503 .65
74505 .65
74551
745182

LINEAR

LM711N/H
LM720N

LM723N

LM725H

LM733N
LM741N/H
LM747N

LM3900

TRANSISTORS DIODE

2N2222A 5/1.
2N2907A S/1.
2N3055 )
2N3904 6/1
2N3906 6/1.
2N4401 6/1.
2N4403 6/1.
1N4003 15/1.
184005 12/1.
184007 10/1.
1N4148 20/1.
INS237B  10/1.

CONCORD
COMPUTER COMPONENTS

1973 SO.STATE COLLEGE ~ANAHEIM, CA. 92806

Visa- Master Charge

Checkor M.O
No COD

Minimum Orger-10.00
Add 1.00 for Frt.
Cal.Res. add 6%

(714) 937-0641

CIRCLENO. 16 ON FREE INFORMATION CARD
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See how easy itis
to build your own

electronics—and how

much you save!

ISTMAS

=g ]
Bra u(l 4\\(‘“

(Jl{)‘ itel

- A
<" e Uk
WKIT MAIL ORDER C

rpgintared trademprts

¢ ATALOG NO- 847
HEAT of Hesth Company.

e ana emmAT S
o

Even if you've never
built anything before, Heath'’s

famous easy-to-follow instructions assure you of
success. Besides the pride of doing it yourself,
electronics kits from Heath save you money
when you build...and in upkeep. If technical
assistance is needed, it's a phone call away at
the Heath factory, or at 55 sales and service
locations™ nationwide.

Something for everyone
In the Heathkit catalog!

° Energy conservation ¢ Computers ¢ Stereo
systems ¢ Electronics test instruments » Home
security ® Amateur radio  Family health ¢ Trea-
sure hunting * Color television ¢ Weather ¢
Aeronautics ® Education ¢ Automotive ¢ Short
wave listening  Radio control modeling ® Marine

If coupon is missing, write:
Heath Company, Dept. 010-600
Benton Harbor, M1 49022

Heathkit products are displayed,sold and serviced nationwide
at Heathkit Electronics Centers (Units of 5chlumberger Products
Corporation) listed in the white pages of your phone book.

DECEMBER 1979

Send for the big, all-new

HEATHKIT® CATALOG

The colorful 104-page Heathkit
catabog describes nearly 400
exciting and useful electronics
k ts you can build yoursalf. Send

for your frae copy now!

NEWV! Giant-screen
Pro-ectisn Televisior

INEW! All-In-Dne
Computer for hobby
or busines:.

NEW! Portable
solid-state VOM for |~
field tests

NEW! pinbali
fun for the
entire family
t0 enjoy

NEW! Cual VHF
Wattmeter foi the Ham

art AM/FM Sterzo
Receiver

NEW! Digital
Darkroom Timer
for the photo bufl

&l
Eg
EnoeE

r-----------------

I Heathkit

Heath Campany, JDept. 310-600
Benton Harbor, M| 49022

Please send me my FREE Heathkit Catalog.
Iam not currently rec2iving your catalogs.

:

I Name I

| - |

I Address S I

I City State =

I CL-722 Zip J
< J . 1 311 J J 1 5 7 1 J r ! | J I I ] [ |

CIRCLE NO.SONFREE INFORMATIONCARD 63
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Computer-Aided
orse Code

Practice

BY TERRY MAYHUGH

Here’s a program for a

6800 MPU-type microcomputer

at virtually any selected speed

HETHER you are a beginner or an
experienced “brass pounder,” this
program will enable your 6800 mi-
crocomputer to give you plenty of receiv-
ing practice with machine-perfect Morse
code at practically any speed you wish.

s o
r S =" WORD ___NEXT
o \./, o [ | \-/ - e woro
ELEMENT ELEMENT
SPACE SPACE
CHARACTER
SPACE

If you already have a ham license and
are operating a CW rig, the program will
allow you to create a message contain-
ing up to 1024 characters for automatic
transmission. The single-bit computer
output can be used to drive a keying re-
lay that replaces the code-practice oscil-
lator usedin this project.

Morse Code. Before examining the
program, a review of the basics of Inter-
national Morse code should prove help-
ful to the novice. The Morse method of
encoding letters, numerals, and punc-
tuation marks permits messages con-
structed from these characters to be
transmitted by wire or wireless. Although
somewhat primitive in comparison to
Baudot or ASCIl encoding, Morse is
widely used by the commercial press,

64

that provides perfect code

ship-to-shore stations, and amateur ra-
dio operators.

Each character in the Morse-code set
is uniquely defined by a senes of ele-
ments (“dots” and “dashes”) in the form
of ones turned on and off for prescribed

Fig. 1. Relative lengths
of code characters,
and word, character,
and element spaces.

periods of time. The durations of these
dots and dashes, and the spaces be-
tween them are multiples of a funda-
mental time unit as follows:

Code Element Time Units
Dot— 1
Dash 3
Element space .. 1
Character space ...... 3
Word space. .............. 7

The length of this time unit is inversely
proportional to transmitting speed. Dots
and dashes within a character are sepa-
rated by element spaces, while whole
characters and words are separated by
character and word spaces, respective-
ly. For example, as shown in Fig. 1, the
word “so” consists of three dots (S) with
element spaces between them, a char-
acter space, and then three dashes (O)

WWW arhrerieaniadiahietory com

with element spaces between them. Ta-
ble | gives the complete list of characters
and corresponding Morse equivalents.
Morse code’s inherent efficiency is
just one of the reasons it has been
around for so long, even though the vari-
able element lengths and lack of provi-
sion for error detection make it seem
primitive. Another advantage is that it
has a long-term energy saving factor of

TABLE I—MORSE CODE

A.— N .

B- O--—

C-.- P.--.

D- Q--._

E. R.-.

F.- S...

G- T-

H.. U..-

l.. V...-

J.—-- W.——

K-.— X_. .-

L.— Yoo

M__ Z_—

(RS 6—

2R — 7 ——

3...—- 8 _——

4....- 9____

5.... 0____

Period . — . —._ Colon —-—...
Question Mark ..——.. Semicolon—._.—
Double Dash —. . .- Comma ——..—-
End of message .—. —. Fractionbar —. . -.

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

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level “‘A"—at $129.95—is your starting point.

Starting at just 3129.95 for a Level ‘A’ operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner's system, OFM controller, or IBM-
formatted 8" disk small business system. ..yet you're never
forced 1o spend a penny for a component or feature you don’t
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu. rthereby
giving you immediaie access to all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4" diskettes
or standard 1BM-formarted 8" disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don't have them already),
Explorer/85 lets you begin computing on a significant level . . .
applying the principles discussed in leading computer maga-
zines. . .developing *‘state of the art™ computer solutions for
both the industrial and lcisure environment.

Level “A” Specifications

Explorer/85’s Level “'A™" system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0-—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion. plus generous prototyping space.

{Level **A’" makes a perfecl OEM controller for industrial
nppllcnlmm nnd is available in a special Hex Version which

can be programmed using
the Netronics Hex Keypad/
Display.)

PC Board: glass epoxy, plated
through holes with solder mash
* 1/0: provisions for 25-pin
(DB25) connector for terminal

Level "A' at $129.95 is a serial 170, which can also sup-
complete operating system, port a paper tape reader
perfect for beginners, hob- ...provision for 24-pin DIP
biests. or industrial con- socket for hex keyboard/dis-
troller use. play. . .cassette tape recorder in-

.cassette tape recorder output...cassette tape control
output...speaker outpul... LED output indicator on SOD
(serial output) line. . . printer interface (less drivers) . .total of
four 8-bit plus one 6-bit 1/0 ports *Crystal Frequency: 6.144
MH7 * Control Switches: reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ¢ Counter/Timer: programmable, 14-bit
binary * System RAM: 256 bytes tocated at F8M, ideal for
smaller systems and tor use as an isolated stach area in
expanded systems. .. RAM expandable to 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluse
system monitor ROM located at FO®) lcaving 0009 free for user
RAM/ROM. Features include tape load with labeling . . .1ape
dump with labeling. . .examine/change contents of memory

..insert data...warm start...examine and change all
registers . .single step with register display at each break point,
a debugging/training feature...go 1o execution address. ..
move blocks of memory from one location to another. . fiil
blocks of memory with a constant. . . display blocks ol memory

..automatic baud rate selection. . variable display line length
control (1-255 characters/line). . .channelized 170 monitor
routine with 8-bit parallel output for high speed printer..
serial console in and console out channel so that monitor can
communicate with 170 ports.

System Monitor (Hex Version): Tape load with tabeling. . .
tape dump with labeling. . .examine/change contents of mem-
ory...insert data...warm start.. examine and change a

put..

By Netronics

registers. . single step with register display at each break point
..go to execution address. Level "*A™ in the Hex Version
makes a perfect controller for industrial applications and can

be programmed using the Netronics Hex Keypad/Display.

o = Hex Keypad/Display
-~ Specitications

W . Calculator type heypad with 24
o © system defined and 16 user
* defined keys. 6 digit calculator
- type display which displays full
v address plus data as well as
Hex Keypad/Display. register and status information.

Level “B” Specifications
Level'""B"" provides the S-100 signals plus bufters/drivers to
support up to six $-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks . .address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . .address and data bus drivers for
onboard expansion. wait state generator (jumper selectable),
to allow the use of slower memories. . .1wo separate 5 volt
regulators.
Level “C” Specifications
Level “C™ expands Explorer's
motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
3 motherboard. Both cage and
Explorer/85 with 1 2l cards arc neatly contained inside
“C’card cage. Explorer’s deluxe »teel cabinet.
1 evel "*C" includes a sheet metal superstructure, a S-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D” Specifications
Level D" provides 4k or RAM, power supply regulation,
filtering decoupling components and sochets 1o expand your
Explorer/85 memory to 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
Q0 to FFFF in 4k blocks.
Level “E” Specifications
level **E" adds sockets for 8k of EPROM to use the popular
Intel 2716 or the TI 2516, It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM IC's
(allowing for up to 12k of onboard RAM).

Order A Coordinated
Explorer/85 Applications Pak!
Experimenter's Pak (SAVE $12.50)—Buy Level “'A*’ and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user's
manual plus FREE postage & handling!
Student Pak (SAVE $24.45)—Buy Level ""A,"" ASCII Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel 8085 user's manual
plus FREE postage & handling!
Lngmeenng Pak (SAVE $41.00)—Buy Levels A" "B,"
“C.”" “D,” and “'E’" with Power Supply, ASCII Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $514.75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user's manual plus FREE postage & handling!
Business Pak (SAYE $89.95)—Buy Explorer/85 Levels "'A,"
*B,"" and "'C" (with cabinet), Power Supply. ASCII Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4"" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4" minidiskettes (349.95 value)
plus FREE 8085 user’s manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Qutside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

By Netronics

ASCII/BAUDOT,
STAND ALONE

computer FORONLY . ..
Terminal '149%*

The Netronics ASCII/BAUDOT Computer Terminal Kitis a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64, or 32 character by 16 line professional display for-
mat with selectable baud rate. RS232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard lollows the standard typewriter contiguration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features inctude onboard
regulators, selectable parity. shift lock key, alpha lock jumper.
a drive capability of one TTY load. and the ability to mate
directly with almost any computer, including the new Ex-
plorer/8S and ELF products by Netronics.

The Computer Terminal requires no [/0 mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCH/BAUDOT
to serial conversion and serial to video processing—tully
crystal controlled for superb accuracy. PC boards are the
highest guality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controtled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial /O
on your computer or other interface, i.e., Modem.

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, Lonvemng to data to video suitable
1o be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the houscheeping relative to
which character and where it is to be displayed on the screen.

Video Qutput: /.5 P/Pinto 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCII » Outputs: R5232-C or 20 ma. current loop
* ASCIt Character Set: /28 printuble characters—

afTfeBunpvaliholy g2 52{ |34
4R et -, /01 23456789: 1 (=)?

COMPLETE

SABCOEF GHI JKLINOPORSTUURNYZ NI _
*abdefohi jklnnopqrstuvxyz{i >~}

BAUDOT CharacterSe: ABCDEFGHIJKILMNOPQ

RSTUVWXYZ-2:%3854().,9014!57;2/68¢
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab. Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing *
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete * Monitor Operation: 50 or 60H: (jumper
selectable.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
™™  jAssistance, Etc. Call (203) 354-9375 o 1

"Neuomcs R&D Lta., 'B'p'l-pE g [ TR ORR O assistance, Etc Call (203) 354-9375

Please send the items checked below—

O Explorer/85 Level ‘“A"" Kit (ASCII

Version), $129.95 plus $3 p&h.

O Explorer/85 Level "“A’* Kit (Hex

Version), $129.95 plus $3 p&h.

O 8k Microsoft BASIC on cassette

tape, $64.95 postpaid.

O 8k Microsoft BASIC in ROM Kit

(requires Levels *'B,”” D, and *'E""),

$99.95 plus $2 p&h.

O Level *‘B** (5-100) Kit, $49.95 plus

$2 p&h.

(0 Level **C" ($-100 6-card expander)

Kit, $39.95 plus $2 p&h.

O Level ‘D'’ (4k RAM) Kit, $69.95

plus 32 p&h.

O Level “E’ (EPROM/ROM) Kit,

$5.95 plus 50¢ p&h.

O Deluxe Steel Cabinet for Explorer/

85, $49.95 plus 33 p&h.

O ASCH Keyboard/Computer Ter-

minal Kit (features a full 128 character

set, upper & lower case, full cursor con-

trol, 75 ohm video output convertible

to baudot output, selectable baud rate,

RS232-C or 20 ma. 1/0, 32 or 64 char-

acter by 16 line formats, and can be

used with either a CRT monitorora TV

set (if you have an RF modulator),

$149.95 plus $2.50 p&h.

O Hex Keypad/Display Kit, $69.95
SN N SN SNSN BN BN
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plus $2 p&ir.

O Deluxe Steel Cabinet for ASCII
Kﬁ']board/TerminaI, $19.95 plus 32.50
p

3 Power Supply Kit (+ 8V @ 5 amps)
in deluxe steel cabinet, $39.95 plus $2
p&h.

O Gold Plated S-100 Bus Connectors,
$4.85 each, postpaid.

O RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (S-100 Board expands
to 64k), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
[0 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kit$589.95 plus $2 p&h.
O 16k RAM Expansion Kit (10 expand
any of the above up to 64k), $139.95
plus $2 p&h each.

O Intel 8085 cpu User’s Manual, $7.50
postpaid.

O Special Computer Grade Cassette
Tapes, $1.90 each or 3 for $8, postpaid.
1 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

O North Star Double Density Floppy
Disk Kit (One Drive) for Explorer,
85 (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-

sonalized disk operating system-—just
plug it in and you're up and running!).
$699.95 plus $5 p&h.

[JPower Supply Kit for North Slarl
Disk Drive, $39.95 plus $2 p&h.

O Deluxe Case for North Star Disk
Drive, $39.95 plus $2 p&h.
O Experimenter's Pak
$199.90 postpaid.

[ Student Pak (see above),
postpaid.

O Engineering Pak
$514.75 postpaid.

O Business Pak (see above). 31599.40I

isee ahove).l
s319.ss|

(see abme),l

postpaid.

Total Enclosed $ _ l

(Conn. res. add sales tax) By—

O Personal Check [0 M.O./Cashier’s I

Check O visa O Master Charge I
(Bank# )

Accl. # I

Signature Exp. Date

Print I

Name

Address y I

City S -I

State Zip

HEE I SDAR SDSR SN SDSN BEE Sew mem nmm mm (] Send Me Information -J
CIRCLE NO. 41 ONFREE INFORMATIONCARD
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Netronics R&D 1.td., Dept. PE-12 l
333 Litchfield Road, New Milford, CT 06776

Pleuse send the items checked below—
[J Netronics Stand Alone ASCIl Keyboard/Computer

I Terminal Kit, $149.95 plus $3.00 postage & handling.
[0 Deluxe Steel Cabinet for Netronics Keyboard/ Termi-

I nal In Blue/Black Finish, $19.95 plus $2.50 postage I

and handling.

I [J Video Display Board Kit alone (less keyboard). $89.95 I

plus $3 postage & handling.

I O 12" Yideo Monitor (10 MHz bandwidth) fully assem- I

bled and tested, $139.95 plus $5 postage and handling.

I [J RF Modulator Kit (to use your TV set for a monitor), I

$8.95 postpaid.

I [0 5 amp Power Supply Kit In Deluxe Steel Cabinet I

{+8VDC @ S amps, plus 6-8 VAC), $39.95 plus $2

I postage & handling. I

l otal Enclosed (Conn. res. add sales tax) § I

.(J

[J Cashiers Check/Money Order
[0 Master Charge (Bank # )

Personal Check

Exp Date

Address
Cuy

Stare Zip
L mm mmm (] Send Me More Information

.
|
|
B 0
I
—
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The better your ear,
the more you
need new
Audio-Technica

VITAL
LINKS!

Every wire, every connection in your
stereo system is a source of trouble, a chance
for losses which can keep your system from
achieving its full potential.

Introducing three new Vital Link wire sets
from Audio-Technica...each a positive step
toward ideal performance and trouble-free
operation. sty

Ay

Start at the cartridge with the AT609 Head
Shell Wire Set. Color-coded, insulated wires
with 14 strands of pure silver Litz wire, termi-
nated in corrosion-free gold terminals. No
losses, no intermittents. Easy to install. Just
$6.95 and worth every penny.

Between turntable
and amplifier(or any two
stereo components) use
new AT610a High Con-
ductivity Cable. A stereo
pair 60" long, plus an
independent ground wire
with lugs. Each gold-
plated plug is color-
coded. Both resistance
and capacitance are far
below ordmary cables. Only $9.95.

For the most
critical installations
use our AT620 Super-
conductivity Cable
Set. Two individual
cables, each 48" long,
with heavily gold-
plated plugs. Inside
the wire shield is a
second conductive
layer of polypropylene shielding. Special foam
dielectric keeps capacity low, while superb
conductivity is assured by using Litz-wire
inner conductors with maximum surface area
which reduces high frequency losses. The
set lists for $29.95.

From phonograph cartridge to loud-
speaker, each audio system is a chain, no
stronger than its weakest link. Connect your
system with Vital Link cables from Audio-
Technica. At your A-T dealer now. Or write
for our complete audio accessory catalog.

audio-technica@*

i

AUDIO-TECHNICA U.S.. INC.

I YES
| \
REPEAT

Dept. 126F 33 Shiawassee Avenue

INNOVATION 0 PRECISION O INTEGRITY
Fairlawn. Ohio 44313
66

START

SET SPEED

ASSEMBLE PIA

WAIT FOR
CHAR. FROM
KEYBOARD
BACK YES
SPACE DISPLAY “—” ON CRT
NO
DISPLAY CHAR. e
ON CRT & “SEND"
STORE IN CHAR?
INPUT BUFFER
YES

FETCH FIRST CHAR.
FROM INPUT BUFFER

!

FIND CHAR. IN
LOOK-UP TABLE

SEND “END-OF-
MESSAGE” MORSE |
SEQUENCE YO PIA

SEND APPROPRIATE
MORSE CODE
SEQUENCE TO PIA

|

FETCH NEXT CHAR.
FROM INPUT BUFFER

L |

| Fig. 2. Flow chart of MORSEND, the machine-language program.

about 50% when compared to other
forms of transmission in which the carri-
er is always present. Also, the code is
optimal, since the most often-used char-
acters in the English language are as-
signed the shortest lengths. Finally, the
simplicity of the equipment required to
transmit Morse code has made it a prac-
tical, low-cost form of communication
that has been popular for many years.

Learning the Code. One of the most
important things to keep in mind when
beginning to learn Morse code is that it
is a language of sound. Characters must
not be learned as combinations of dots
and dashes. Instead, the “sound” of the
character should be learned using
someone (or something) to actually
send the characters until the sound and
rhythm of the code elements can be as-
sociated with the proper characters.
Learn the code by listening to it. Listen

WWW arhrerieaniadiahietory com

to a few characters at a time repeatedly
and, initially, do not worry about speed.
Before attempting to increase receiving
speed, you must be able to recognize
the characters without hesitation.

Learning the code, particularly when
using a computer, is not at all difficult.
With less than an hour of practice per
day, an average individual will be able to
receive code at a speed of 5 to 7 words
per minute in less than two weeks. More
information on learning Morse code is
available from the American Radio Re-
lay League, Newington, CT 06111.

About the Program. A flow chart of
MORSEND, a machine language pro-
gram written for a SWTP 6800 mi-
crocomputer equipped with a parallelin-
terface board (P1A) in the number 2 in-
terface slot, is shown in Fig. 2. Only
(Table Il on pages 68 and 69)

(Text continues on page 70)
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" 1c InserTIoN/ExTRACTION KiT I

MOS-1416 14-16 CMOS SAFE INSERTER

[ ]
EX-1 14-16 EXTRACTOR
KIT INCLUDES e+ MOS-2428 24-28 CMOS SAFE INSERTER °
o MOS-40 _ 36-40 CMOS SAFE INSERTER °* EX-2 24-40 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION

3455 CONNERST.,BRONX,N.Y. 10475 U.5.A.
PHONE (212) 994-6600 TELEX NO 125091

MOS-242¢

MOS-1416

[ WK-7 | COMPLETE IC INSERTER/EXTRACTORKIT | $29.95 |

| INDIVIDUAL COMPONENTS |

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

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

0K MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091
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THIN

12/24 Hour Quartz
— % Alarm Chronograph

| advorce e HITHIE

£ --n-- "5 Now! With 9.5 millimeters
p oot ol i thin styling, 12 or 24 hour
k 51 8] | selection, 24 hour alarm,

——3i £ full12hour chronograph...

___4-" all at an affordable price.

*  Featuring:

e Famous Quartz Accuracy

® 12 or 24 Hour Selection

o Built-in Electronic
Calendar

* 24 Hour Alarm

Thi t Alarm
el e Constant Liquid Crystal

Chronograph On the

Market For This Low D|splag -
Price! e Night Light For Evening
$3995 Viewing

Quartz quaiity is now combined with a remarkably thin
design to bring you an exciting new 12/24 Hour Alarm
Chronograph. It's styling and value that can't be
matched by any other modei for less than $100!

See the value you get for only $39.95

e 24 Hour Alarm — Pleasant but effective alarm can be
preset for any minute of day or night. Constantly read
indicator 1ets you know when the alarm is set
e 12/24 Hour Selection — You make the choice.
conventional 12 hour time or 24 hour mlitary time
BOTHare built-in and available at the touch of buttons
Switch back and forth as often as you choose! Or, ieave
iton 12 or 24 hour time for as long as youwant. \deal for
pilots, military personnel or anyone who wants the op-
tion of 12 or 24 hour time
® Full 12 Hour Chronograph — With up to 1/10 sec-
ond precision.add time. and iap time.Add time letsyou
time everything from a telephone call to a trip
up to 12 full hours Lap time lets you time each com-
ponent within anevent Perfect for production managers.
sports fans, coaches or anyone with a critical time dep-
endent activity
Continuously Shows:
y ® Hours. Minutes and
| Seconds or Date

| =t - e Day of Week Flag

¢ AM/PM Notation 1n 12
Hour Mode

o (Quartz Accuracy — To~ 5 seconds a month.

- o
SunMou TusszTnuFa. Su

o
o Month, day and date at SunMuuTusszTnuFmSn "

the push of a button.

Shown September 18 Tuesday

COMPARE THINNESS!

Thinnest Alarm Chronograph on the market for under $100

Seiko 3250 105 mm |
[Citizen | s255 | 11.0mm]
_Texas Instrunﬁs _' $125 12.0 mm
[12/24 Hour Advance | § 39.95| 9.5mm

o Value and quality plus handsome styling. now av-
ailasle to you in Silvertone at $39.95 or Goldtone
(with 3 micron gold plating) at $47.50

Easy to order. Call our Toil Free Number below or fill in
the convenient order form. 15 day return option if not
corrpletely satistied. One year factory warranty. Comes
in an attractive gift box. Order yours TODAY!

MEDIA MARKETING, INC.
10155-9 Plano Rd. Dallas, TX 75238
Yes. please send me Thin 12/24 Hour
Quartz Alarm Chronograph(s} at $39.95 each. plus
$2.50 postage and handiing. Texas residents add 5%

tax.
Silvertone Goidtone $47.50

Name _
Address
City
State Zip
—1 Check or Money Order enciosed
Charge to: [ Master Charge
1 VISA
Account Number -
Signature

ORDER TOLL FREE 1-800-527-7066
12In Texas Call 1-214-349-3120 ‘w;é

Expires
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DENON

Masters of PCM

The first digitally master-recorded
disc was released by Denon in 1972. A
revolution was thus begun in stereo
phonograph discs that have better
dynamics without tape hiss that
magnetic mastering can produce

Discwasher now offers the Denon
catalog of 90 classical and jazz releases
featuring such artists as Jean-Pierre
Rampal. the Czech Philharmonic, the
Suk Trio. Sonny Stitt. Billy Harper and
Archie Shepp. with selections from
Telemann to Beethoven

Knowledge and experience with PCM
recording technique make Denon the
clear-cut master of the digital
revolution And your audio system will
prove it!

DENON DIGITAL RECORDINGS—from
Discwasher. inc

- R
discwasher, inc.
1407 N. Providence Rd
Columbia, Missouri 65201

SCHUBLRT Lol
SYMPHONY Nott IN C MAJOR

“THE GREXTY D344

TILENZ ROCNER i

RN RARO SYMPERONY RO SR

This is the "great’ version of
Schubert’'s 9th Symphony. With
extra-wide groove spacing for
greater dynamic range, this
recording filis four sides of a
double album at a special low
price of $18.

DENON
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(Continued from page 66)

MIKBUG subroutines INEEE and QU-
TEEE are required for input and display.
The program is given in Table Ii.

The schematic diagram of a suitable
code practice oscillator (CPO) that inter-
faces with the O output bit of the comput-
er's PlA is shown in Fig. 3. The CPO has
both volume and pitch controls and can
be built very inexpensively.

The entire program requires less than
2K bytes of memory, which includes a
1K character buffer memory. The pro-
gram should be entered from the key-
board (and can be taped for future use),
and the program counter (addresses
A048 and A049) should be loaded with

+12v

luF\|+ 2K

)

4 7

2N2369

NE-555

IN9I4 4
3 100K 2

3K VOLUME 3
2 CONTROL 3 SPKR
1 4-500

IMPEDANCE

PIA OUTPUT BIT @
(PIN A@ ON SWTP MP-LA BOARD}

Fig. 3. Code-practice oscillator
is driven by A0 from MP-LA

parallel interface board.

0491, the starting address of the pro-
gram. Sending speed must be entered
next using the monitor's memory-
change function. A hex number is en-
tered into location 0015 (SPEED) to set
the sending speed. The number to be
entered will, of course, depend on the
CPU clock frequency, but approximate
numbers can be obtained from the for-
mula (derived empirically for the SWTP
6800): SPEED,, = 75 — 2.7 x wpm.
Enter the hex equivalent of SPEED,,
into the SPEED location in the program.
For example, to practice at 5 wpm (a
good speed to begin learning), enter 3D
into location 0015. To get more accurate
speed control, it is best to measure the
machine’s speed with a stopwatch at
two different speeds (assume five letters
to a word) and then linearly interpolate
for any other speed.

WWW arhrerieaniadiahietory com

To start the program, type G and then
the text to be sent back in code. For the
novice, repeated groups of no more than
five new characters should be taken per
session. For the experienced individual
who wants to increase his speed, five-
letter code groups of random characters
provide excellent practice. If an error is
made in entering the text, just press and
hold SHIFT and type 0 and an underline
will be displayed to indicate a back-
space. Release SHIFT and type the de-
sired character. Following this proce-
dure, the error character will not be
transmitted. (Up to 1024 characters may
be entered before typing §’ to initiate the
sending sequence.)

To delay the sending sequence after
"\’ is typed, enter a series of spaces as
the initial characters. When the machine
has sent the complete text, it automati-
cally sends the ‘“end-of-message” se-
quence and stops. If you want to repeat
the text already entered, key in "§’ again.
If new text is to be entered, press sys-
tem RESET, change speed if desired,
and then type in G again. If any charac-
ters other than those shown in Table |
are typed, they are stored in the charac-
ter buffer, but the machine will ignore
them when sending back the message
in code equivalents.

Summing Up. As you practice using
the program over a period of weeks, with
the hints given here, you should note a
marked increase in your copying speed.
The more proficient you become, the
faster will be your speed. &

“It makes the job of keeping
tabs on the kids much easier.”

POPULAR ELECTRONICS
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N THE early days of high fidelity, pro-

gram material was regarded as a giv-
en. The signal had been engraved in the
record groove, and it was up to the de-
signers of playback equipment to extract
it. This was to be done, of course, with
as little loss in fidelity as possible to pho-
no cartridges that couldn’t quite track,
amplifiers that gave limited power and—
by today’s standards—huge amounts of
distortion, and speakers of limited band-
width that insisted on adding their own
not-always-pleasant personalities to the
music. As home equipment got better
and better, however, it became clear
that a good deal of the performance of
which it was capable could not be real-
ized—it simply wasn't in the recordings
to begin with. While hardware had been
advancing the state of the art, phono-
graph records had remained on a pla-
teau on which the sun was now begin-
ning to set. Or so it seemed to dedicated
audiophiles.

The situation was not accepted with
quiet resignation or anything close to it.
Audio editors railed against the deplor-
able quality of discs then available. Rec-
ord companies countered by pointing
out that the vast majority of their custom-
ers found their products eminently satis-
factory and that to upgrade them for the
benefit of a tiny minority who had elabo-
rate playback equipment and could tell
the difference was simply not economi-
cally justified. Further, they explained, i
would be suicidal for them to produce
records that only a few critically engi-
neered phono cartridges could track.
And that was that—until recently.

The Making of a Disc. To under-
DECEMBER 1979

BY HAROLD A. RODGERS

Senior Editor

stand how the modern, high-end, spe-
cialty disc came into being, it will be nec-
essary to digress for a time and examine
the way in which records are produced.
Most records begin life as tape record-
ings. Often, the original recording is
made on 16, 24, or more separate tracks
that are “mixed down’ to make a two-
channel version, but whatever its ori-
gins, the two-channel tape is the starting
point for disc manufacture.

The signal from the tape is fed to a
cutting lathe on which a lacquer blank
rotates, much the way it would on any
turntable. A stylus activated by the sig-
nal from the tape cuts a groove in the
blank that corresponds to the signal. Af-
ter this, the lacquer master, as it is now
called, is plated with metal. The metal
master thus formed, bearing a negative
impression of the original grooves, is
then stripped away. In the next step, a
metal mother is grown from the metal
master by further plating. The mother.

WWW ammerazanadioRietary com

which bears a positive groove impres-
sion, is checked for quality and, in
another plating operation, is used to
make stampers that bear, once again, a
negative impression. The stampers can
then be locked into presses in which vi-
nyl discs are formed.

Re-enter Direct Cutting. Noting
that some early electrical recordings—
made before tape recorders were in-
vented—had clarity, warmth, and musi-
cality missing from latter-day discs, Lin-
coln Mayorga and Doug Sax, founders
of Sheffield Lab Inc., began to consider
the tape-recording step suspect. Ac-
cordingly, they tried eliminating it, thus
returning to the “primitive” technique of
the Edison era—recording directly onto
the lacquer. This, they found, produced
a superior recording; and, in 1970 the
young company began to produce what
has become a series of notable re-
leases, featuring Thelma Houston, Har-
ry James, and others.

As time passed, other companies,
such as Crystal Clear, Milier & Kreisel,
Direct-Disk Labs, Nautilus, and Telarc in
the U.S.; Umbrella in Canada; and RCA,
Toshiba EMI, Philips, and East Wind in
Japan began to release directly mas-
tered recordings too, and the specialty-
disc revolution was under way.

Direct mastering, although it produces
superior recordings, introduces numer-
ous practical difficulties as well. One no-
table problem is that while recorded
tapes can be cut, spliced, and edited, a
lacquer disc cannot. In fact, once the
cutting process begins, it must proceed
without interruption or the entire side is
lost. This means that the musicians

Al
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have to do a complete side at a time with
no possibility of correcting errors, just as
if they were performing live.

The effect of this limitation is con-
troversial. Some claim that knowing a
take is “for real” and must be done per-
fectly produces an excitement akin to
that of a real, live performance. Others
object that pressure of this sort leads
musicians to restrict their creativity and
play in a conservative manner that re-
sults in a dull or “uptight” sound. Exam-
ples can be found to support either of
these arguments.

Another potential source of trouble is
that the mastering engineer has to ad-
just the cutting pitch—the spacing be-
tween adjacent grooves—by hand.
(When a tape master is transferred to
disc, an extra “preview” head on the
playback tape machine feeds the signal
to a computer one revolution or so be-
fore it reaches the cutter head. The com-
puter then sets the pitch automatically.)
if the engineer tries to get too much
material on a single side and puts the
grooves too close together, a loud signal
may cause overcutting and ruin the take.
On the other hand, if he is too conserva-
tive and places the grooves farther apart
than necessary, he may run out of re-
cording time before the end of the selec-

tion, also ruining the take. All of this
places an additional burden on the musi-
cians, who must not surprise the engi-
neer with any unplanned changes in
loudness or tempo.

Perhaps the most serious limitation of
direct cutting is that a metal master, of
which there is only one, can only pro-
duce a limited number of stampers.
Since stampers often have distressingly
short lifetimes, it's rare to find as many
as 50,000 copies of a direct-cut edition.
Here is a difficult economic situation in
which the cost of a difficult and risky re-
cording technique must be recovered
from a limited amount of product. Small
wonder that such limited-edition discs
are expensive.

Keeping the Advantages of
Tape. The problems of direct cutting
being as difficult as they are, itis not sur-
prising that some specialty-disc makers
prefer to use tape for the original record-
ing. Gale Records, for example, works
on the premise that much of the signal
degradation associated with tape is a re-
sult of aging, and makes the transfer to
the lacquer disc immediately after the
master tape is recorded. Plating of the
master disc is also done right away, as
this too is felt to be a point at which ag-

ing can detract from sonic fidelity. Only
the metal masteris deemed stable.

In another approach to the use of tape
as a transfer medium, an advanced
compander system operates on the sig-
nal before recording and after playback,
reducing the noise level, extending dy-
namic range, and, by allowing lower re-
cording levels, reducing distortion. Deci-
bel Records implements this method by
means of a Burwen Model 2000 Proces-
sor, and is not hesitant to apply other
signal processing where it is deemed
appropriate.

Generally, these extremely careful
tape transfers produce discs whose son-
ic characteristics place them a good cut
above those ordinarily available. Many
listeners find that their sound rivals, but
does not quite equal, that of a well-made
direct cut. But unlike direct cuts, record-
ings made on tape can be edited, which
allows errors to be removed.

Digital tape recording, a relative new-
comer to the scene, has proved itself the
most powerful tape recording system yet
developed. With a 90-dB dynamic range
and almost vanishingly smali noise and
distortion, digital recording challenges
the human ear to detect its imperfec-
tions. In addition to these virtues, a digi-
tal master can be copied through an un-

GORDON LIGHTFOOT: Sundown Mobile. Fi-
delity MFSL 1-018.

I'll bet very few Gordon Lightfoot fans
have ever heard one of his albums that
sounded like this. There is solid bass, ex-
ceptional treble and midrange clarity, low
surface noise, and a good sense of ambi-
ence. The clear highs expose a touch of
sibilance in the vocal that is obviously on
the master tape, but it's not enough to be
serious. It's nice to hear the instrumental
parts holding their own rather than being
overwhelmed by the voice.

HAMMOND CASTLE PIPE ORGAN, VvOL. I
Douglas Marshall. Decibe! 1000.

John Hays Hammond, the jacket notes tell
us, built his medieval-style castle around a
pipe organ, aithough, somewhat ana-
chronistically, the organ design sounds
typical of the 19th century. The registra-
tions are a bit thick, especiaily for the Ba-
roque selections, something for which |
suspect the instrument rather than the art-
ist is responsible. The recording has excel-
lent dynamic range and enough bass to
rattle your teeth. Vintual absence of hiss
and a pleasant recreation of hall ambience
are aiso characteristics of this disc.

ROBERT BAKER, Organist Vol. 1 & Hl. Sonar
SD-160, 161.

Well-played, tastefully registered organ
music is what you'll hear on these discs.
The sound gets big in some of the romantic
selections, with no loss of clarity and dy-
namic expression. The delicate textures
and polyphonic characteristics of the Ba-
roque selections are aiso well rendered in
this recording. There is lots of power when
it is called for, but one finds more deftness
and subtiety than in your basic blood-and-
thunder, room-shaking organ record.

CANTATE DOMINO: Oscars Motettkor,
Torsten Nilsson, directing. Proprius
PROP 7762 {Distributed by Audio Source).

A choir can be fearsomely difficuit to rec-
ord weill, but an unusually good job has
been done on this disc. The words are eas-
ity audiblte {which is unusual), and screech-
iness and sibilanee are absent. Organ is
used as accompaniment for the choral se-
tections, and the overall ensemble is repro-
duced with exceilent dynamic range. The
delicate textures of organ solos show up
nicely t00. The repertoire, though nicely
varied, may not be everyone’s cup of tea,
but the disc is a joy to hear.

—— A Sampler of

A TRIBUTE TO ETHEL WATERS. Diahann
Carroll and the Duke Ellington Orches-
tra under Mercer Ellington. Orinda ORC
400.

This is an elaborate, multichannet mix and
doesn't have a great sense of depth and
ambience, but the sound quality is just lus-
cious. Balance between voice and instru-
ments and bass and treble is excellent,
and there is outstanding dynamic range. A
trace of noise (from the thirty-odd mike
preamps used) obtrudes, but just siightly.
This album has received four Grammy
nominations, and you can hear why.

NATURALLY: Mel Lewis and the Jazz Or-
chestra. Telarc DG 10044 (Distributed by
Audio Technica).

This recording, like Telarc's classicai re-
leases, was made with a three-microphohe
pickup, except that here spot mikes are oc-
casionally used to highlight solos. The
sound is not of the ultrabrilliant ciose-
miked variety found on many jazz discs,
but it is centainly brilliant enough. in addi-
tion, it has a fine sense of detail and acous-
tic space, together with wide dynamic
range and clean transients. An auspicious
move into popular music by a company
whose forte has been classical recording.
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limited number of generations with each
dub remaining sonically identical to the
master. Although digital tapes must be
edited electronically rather than by
means of the time-tested razor blade
and splicing block, they can be joined in
a way that is virtually undetectable by
any means as long as there are no tat-
tle-tale discrepancies of musical pitch or
tempo between segments.

Discs made as transfers from digital
master tapes are available and have
demonstrated excellent sound quality.
They are so good that some observers
speculate that digital transfers may drive
direct cutting into obsolescence. Telarc
has abandoned direct mastering for digi-
tal transfer via a Soundstream recorder,
the same as that used by Orinda in mak-
ing its now-famous recording of Diahann
Carroll and the Duke Ellington orches-
tra. Studio 80 too has produced some
notable digital transfers using a recorder
developed by 3M Company. And Lon-
don has become the first of the major
companies to try the digital waters with a
two-record set of Viennese waltzes.

Digital recording has also been used
in Japan, where the technique is known
as PCM (pulse-code modulation). De-
non, one of the pioneers in the field, has
produced an extensive catalog of PCM-

mastered discs, many of which are avail-
ableinthe U.S.through Discwasher.

But not all producers and engineers of
specialty discs feel that digital mastering
is the total answer. Many, possibly sus-
picious of the sharp low-pass filtering
that the digital method requires or skep-
tical about its high cost, remain fiercely
loyal to direct mastering.

Upgrading Disc Transfers. Tape
recording is not the only process that al-
lows fidelity to leak away. One notable
source of distortion is disc cutting itself.
Unfortunately, the signal cut into the disc
by the cutting stylus is not a perfect repli-
ca of the signal delivered to the drive
coils. As is the case with playback styli,
the distortion the cutter produces is a
function of the velocity with which it
moves in tracing the groove, not the am-
plitude of the signal that is being cut. A
playback stylus, of course, must trace
the groove as it has been cut, with the
disc rotating at the proper speed. Other-
wise, the music will not be heard at the
correct pitch and tempo.

During the cutting process, however,
no one is listening. It makes no differ-
ence what speed the cutter runs at as
long as the groove in the lacquer is prop-
erly cut. Therefore, it is possible to run

both the tape playback and the cutting
lathe at, say, half the normal speed.
When this is done, the range of velocit-
ies to which the cutting stylus is subject
is reduced by one-half. Now the cutter is
operating where its distortion perfor-
mance is considerably better. Another
benefit cutting engineers appreciate
is that the power required to drive the
cutter is reduced by a factor of four. The
demands on the drive amplifier and
cooling system are thus much reduced.
Of course, there is more involved in
half-speed cutting than just running the
tape recorder and cutting lathe at re-
duced speed. Appropriate compensa-
tion must be made in the tape playback
equalization and the RIAA disc pre-
emphasis. These steps turn out to be
worthwhile for, as it turns out, the tape
recorder too works better at half speed.
In many tape recorders, the tendency
of the tape heads’ inductance to roll off
high-frequency response is compensat-
ed by networks that are resonant near
20 kHz. This maintains high-frequency
response, but sharp transients may
cause these networks to “ring” slightly
and produce high-frequency smearing.
At half-speed the spectra of these tran-
sients fall below the resonances, result-

ingin a cleaner playback.
{Continued on page 74)

= ) -
Super Discs
BETTER THAN UIVE: Larry Coryell and the

Brubeck Brothers. Direct Disk Labs D.D.
109.

This selection comes close to being a son-
ic spectacular, but somehow the synthe-
sized sounds don't quite come off. Acous-
tic instruments, on the other hand, are re-
produced in a most satisfying manner. The
recording has good dynamic range and
frequency balance as well as nice, clean
transients. The music is not mind-blowing,
but it surely makes for enjoyable listening.

SCHUBERT. SYMPHONY NO. 8 IN C MAJOR.
Heinz Rogner/Berlin Radio Symphony
Orchestra. Denon OB-7350-51 (Distribut-
ed by Discwasher).

This is a deluxe recording of the sympho-
ny, with each movement assigned to its
own record side. Thanks to the absence of
dynamic compression, the climaxes and
crescendos have a sense of suspense—
you are never sure quite how loud they will
get. The sound is very clear, and there is
good delineation of instrumental timbres.

BAROQUE BRASS: Empire Brass Quintet.
Sine Qua Non/ dbx SNQ 8A 2014.

Even where the music was originally com-

posed for brasses, the approach taken
here is very modern sounding, and the ar-
ranged selections will leave purists shak-
ing their heads. The sound is spectacular,
though. The playing is of high quality, and
the dynamic range verges on awesome, SO
once again you must not let the silent lead-
in groove tempt you to set the gain too
high. Don't forget—you’li need a dbx de-
coder to enjoy this one.

WAGNER—DIE WALKURE: RIDE OF THE
VALKYRIES; TRISTAN UND ISOLDE: PRELUDE
TO ACT ; GOTTERDAMMERUNG: SIEGFRIED'S
FUNERAL MUSIC; SIEGFRIED: FOREST MUR-
MURs; Erich Leinsdorf/Los Angeles
Phitharmonic. Sheffield Lab 7

L.einsdorf brings out not just the brute pow-
er of Wagner but his subtiety as well; and
from what | can hear, the record captures
just about all of it. One is aware of full dy-
namic range, good ambience, the cutting
edge on the brass instruments, and the
sparkie of the percussion, to mention a few
things that give this disc its special quality.
The gentle rise and fall of Wagner's ex-
tended phrases is especially weli pre-
served. There is an occasional minor
noise—a turning page. a tapped music
stand. or whatever—that might have been
repaired in a taped version, but | heard

nothing | coutd call a fluff. This is an out-
standing example of what direct mastering
cando.

FRIENDSHIP: Lee Ritenour. JVC Direct
Disc VIDC-3 (Distributed by Nautilus).

This disc gives an impression of startling
clarity and natural frequency balance. The
instruments stand out clearly in a weli-
defined acoustic space, and the transients
sound almost too good to be true. Piano
sound in particular is excellent. The Japa-
nese-language liner notes are not very in-
formative to an Engiish-speaking person,
but don't let that keep you from enjoying a
very fine recording.

FOR DUKE: Bill Berry and His Ellington
All-Stars. M & K RealTime Records
RT-101.

The lead-in groove of this disc is so silent
that one is tempted to boost the volume to
be sure it is playing. Do that and you'll be
sorry, however, for there is a lot of dynamic
range. Transients are sharp and clear, and
the overall frequency balance is very good.
The recorded perspective is a little flat and
the ambience somewhat sparse, but these
factors lend a pleasing sense of intimacy to
the instrumental solos.
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Naturally enough, only recordings
made on tape can be transferred to disc
at half speed. This is done with Telarc’'s
digital recordings, and Mobile Fidelity is
leasing master tapes of important rec-
ords and reissuing them as half-speed-
cut versions. These do not sound quite
as good as direct cuts and digital trans-
fers, or even analog tape transfers in
which the tape has not been stored for a
fong time. But they are demonstrably
better than the original commercial ver-
sions. And half-speed cutting can be ap-
plied to any existing master tape.

This points up what has so far been a
dilemma for the prospective buyer of
discs. At one end of the scale there are
discs of maximum fidelity carrying per-
formances by relative unknowns; at the
other end there is the usual run of com-
mercial discs carrying recordings of first-
line artists. Bridging the gap somewhat
are the half-speed-cut releases, but
these are relatively few as yet. Don’t go
away, though. As the Sampler included
here shows, the artists and the technolo-
gy are beginning to come together. And
more of the major record companies are
beginning to experiment with digital re-
cording techniques.

Discs with Noise Reduction. No

matter how advanced the technology
used ahead of it, discs inherently have
less dynamic range than music really
demands. Rigorously careful manufac-
turing through all stages helps (that's
part of what the hefty prices specialty
discs command is for), but even then,
the medium is limited. One interesting
solution that has been tried is to apply
noise reduction to the discs themselves.
That is, the disc contains a highly com-
pressed version of the recording, which,
as it emerges from the phono preamp, is
fed to an expander that returns the sig-
nal to its normal form, greatly reducing
the noise from the disc in the bargain.
The disadvantage here is that the ex-
pander is needed in the playback chain.

A system of this type—and a few en-
coded discs—was introduced by dbx
several years ago, but never really
caught on. The company has recently
reintroduced the system, this time with a
low-cost, disc-playback-only expander
and a larger catalog of discs. It has been
suggested that direct-cut and digitally-
transferred discs with dbx encoding will
be introduced soon. Telefunken has
demonstrated that its High-Com Il noise-
reduction can be used in the same way,
and, further, that it is more “compatible’”
in the sense that it is not as unpalatable

to listen to undecoded as some other
noise-reduction systems are. No com-
mercial application of this system to
discs has yet been made, however.

Conclusion. Specialty discs of all
types have evolved to meet a need in
the market—the demand for disc rec-
ords capable of doing justice to a fine
home music-reproduction system. That
does not necessarily mean that you
need a very expensive system in order
to hear the difference; it is audible on
equipment of quite modest capabilities.
It does mean that to hear all of the differ-
ence, your equipment must be first rate.
And the difference can be stunning!

Some audiophiles use specialty discs
to challenge and test their systems. But,
unless you know that your power amps
and speakers are equal to the task, be
judicious about volume levels. (An unex-
pected loud transient could cause con-
siderable damage.)

If low recorded distortion, wide dy-
namic range, and excellent frequency
response interest you, try a specialty
disc and see if your system is up to
snuff. You can probably find some at
your local audio salon, or you can write
directly to the companies listed in the
box below. <&

Some Sources for Super Discs

24310 2nd Place West
Bothell, WA 98011

Audio Source
1185 Chess Drive
Foster City, CA 94404

Audio-Technica U.S. Inc.
33 Shiawassee Ave.
Fairlawn, OH 44313

Century Records
6550 Sunset Blvd.
Los Angeles, CA 90028

Crystal Clear
P.O. Box 3864
San Francisco, CA 94119

dbx Incorporated
71 Chapel Street
Newton, MA 02154

Decibel Records
P.O. Box 631
Lexington, MA 02173

Delos Records
855 Via de la Paz
Pacific Palisades, CA 90272

American Gramaphone Co.

Direct-Disk Records
16 Music Circle South
Nashvifle, TN 37203

Discwasher
1407 N. Providence Rd.
Columbia, MO 65201

D & W Records
Great White Whale
348 E. 84th St.

New York, NY 10028

Great American Gramophone Co.

6550 Sunset Blvd.
Hollywood, CA 90028

Golden Crest Records
220 Broadway
Huntington Station, NY 11746

Gryphone Productions
157 W. 57th St.
New York, NY 10019

Halpern Sounds
P.O. Box 720
Palo Alto, CA 94302

Insight Records
7726 Morgan Ave. South
Minneapolis, MN 55423

Island Records
7720 Sunset Blvd.
Los Angeles, CA 90046

Mark Levinson Acoustic Rec. LTD.

55 Circular Avenue
Hamden, CT 06514

M & K RealTime Records
8719 Wilshire Bivd.
Beverly Hills, CA 90211

Mobile Fidelity Sound Labs.
P.O.Box 919
Chatsworth, CA 91311

Nautilus Records
761 Shell Beach Rd.
Shell Beach, CA 93449

Orinda Records
23 Altarinda Rd.
Orinda, CA 94563

Phase One Recording Studios
3015 Kennedy Rd., Unit 10
Scarborough, Ont. M1V 1E7
Canada

Philips Records
810 Seventh Ave.
New York, NY 10019

RCALTD

225 Mutual St.
Toronto, Ont. M5B 2B4
Canada

Reference Recordings
P.O. Box 5046
Berkeley, CA 94705

Satisbury Labs.

33 Harbour Sq.. Suite 2226
Toronto, Ont. M5S G2G
Canada

Sheffield Lab Inc.
P.O. Box 5332
Santa Barbara, CA 93108

Sonar Records Corp.
P.O. Box 455
Kingsbridge Station
Bronx, NY 10463

Varese International
6404 Wilshire Bivd.
Los Angeles, CA 90048

Worldway, Inc.
111 Ellis St.
San Francisco, CA 94102
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AST MONTH, in Part 1 of this article,

we discussed the basics of radio-
teletype communications. We also gave
a summary of how the circuit of the
RTTY Reader works to convert the in-
coming signal (in Baudot or ASCll code)
into moving characters on a display. In
this final Part, we describe how to con-
struct the RTTY Reader, as well its
alignment and use.

Construction. The RTTY Reader is
most easily constructed using printed-
circuit assembly techniques. Three cir-
cuit boards, two of them double-sided,
are required. The component-placement

guide for the double-sided main board is
in Fig. 6. Full-size etching and drilling
guides are shown in Fig. 7. Similarly, the
full-size, etching-and-drilling guides for
the double-sided display board are in
Fig. 8, with the component-placement
guide in Fig. 9. Etching-and-drilling and
parts-placement guides for the power-
supply board are in Figs. 10 and 11, re-
spectively.

Be sure to observe good construction
practices during the assembly of this
project. For example, use the minimum
amount of heat and solder consistent
with the formation of good solder joints.
When assembling the printed circuit

BY GEORGE STEBER
WBSLVI

Part 2: Construction,

Alignment

and Use

boards, check your work to spot any
cold solder joints or solder bridges be-
tween adjacent foils that might have
been inadvertently created.

Wire the main pc board first, using
Fig. 7 as a guide. Start by inserting and
soldering the IC sockets or Molex Sol-
dercons. Install the smallest compo-
nents next, gradually working up to the
larger ones. For example, mount the Ya-
watt fixed resistors, then the diodes, the
small capacitors, transistors, and finally
the large capacitors. Be sure to observe
the pin basings of semiconductors and
the polarities of tantalum and aluminum
electrolytic capacitors.
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Note that the main and display pc
boards are double-sided. Those sold by

the kit supplier have plated-through
holes, so you need only solder compo-
nent leads to the foils on the bottom
sides of such boards. Make sure that
components are installed correctly be-
fore soldering them, because removing
them is difficult once their leads have
been solidered.

Notice that the power supply, display,
input jacks, MARK and spPACE LEDs,
LTRS pushbutton, speed-selector, NOR-
MAL/INVERT , and shift-selector switches
are not mounted on the main pc board.
Insulated leads of necessary lengths
should be soldered to the appropriate
points on the pc board for connection to
these items (except for the display,
which is connected to the main board as
described later) after the main board has
been mounted in the project enclosure.
Consideration should be given to mount-
ing the off-board comporents on the
project enclosure, which should have a
cutout for the eight-character LED dis-
play and a red filter to enhance legibility.

Wire the display board next. Use Mo-

DECEMBER 1979

lex Soldercons to mount sockets for ihe
duai-character IEE 3785R LED displays.
Make sure they are lined up properly be-
fore soldering them to insure a good fit.
Resistors, capacitors, and sockets or
Soldercons for the ICs should be in-
stalled next. The resistors snould be
mounted in a vertical position. Note that
there are a number of jumper wires
which mate the display boaig to the
main circuit board. They should be fairly
heavy-gauge solid wires sucn as the
cuttings of excess leads from resistors
or other components. The jumpers
should be about 2 in. (1.3 cm) long and
bent into “L" shapes. Install them on the
top of the display board extendirg paral-
lel toit.

Mate the display board perpandicuiar
to the main board by inserting the jump-
er wires from the display board through
the appropriate holes on the main board.
Push the display board down until it
touches the main board. Check the
physical alignment of the boards and
then solder the jumpers to the bottom of
the main board. Cut off excess lengths.

Install the four LED readouts in their
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Fig. 9. Component
layout for
display pec board.

Fig.8 Etching
and drilling
gulides for

the display

pe board.

sockets. Do the same for all ICs, on both
boards. Make sure these are properly
oriented (for example, the decimal point
of each LED display should be in the
lower right corner.) Observe the usual
precautions with regard to bending
leads and damaging MOS devices with
static electricity.

The 1702A PROM, whose truth table
is given in Table |l, must be properly pro-
grammed. Some parts dealers (includ-
ing the supplier given in the Parts List)
will program the 1702A if you include the
truth table with your order.

Next, build the power supply accord-
ing to the component layout diagram.
When you have completed it, apply line
power to the supply and verify that the
correct voltages are being produced.
The voltages will be about five to ten
percent higher than those specified (ex-
cept for those regulated by the zener di-
ode) because the supply is unloaded.
Do not apply line power any longer than
is necessary to avoid overheating the
zener diodes. If the voltages are correct,
you are ready to proceed with the final
assembly.
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First mount the boards in the project
enclosure and connect the leads from
the main circuit board to the power sup-
ply, jacks, LEDs, switches, etc. Note that
S1, the speed-selector switch, has two
poles, each with six positions. One pole
(S1A) controls the baud-rate clock. The
remaining pole (S1B) is used as the
power supply’s on/off switch. See Figs.
3, 5, 7, and 11 for wiring of this switch.
Be careful to avoid a wiring error that
would apply 117 V to the main board.

Double check all wiring before pro-
ceeding. If everything appears to be in
order, apply line power to the project.
Segments of several or all of the dis-
plays should begin to glow. If they do
not, immediately disconnect power and
locate the source of the problem. Be on
the lookout for loose wires, poor solder
connections, solder bridges, etc.

Alignment. Two sections of the RTTY
Reader must be aligned. They are the
mark-and-space active bandpass filters
and the baud-rate clock. A function gen-
erator, an ac voltmeter or oscilloscope,
and a frequency counter are required for
alignment.

Y=g ™

5
VAC— %
=,

\\

To align the mark filter, apply a low-
level (100-mV) sine wave at a frequency
of 2125 Hz across the input jack. Adjust
R9 for maximum signal at test point TP1
as indicated on the ac voltmeter or oscil-
loscope. The mMark LED should glow
brightly at this time. Next, align the nar-
row-shift space filter. Set the frequency
of the function generator's output wave-
form to 2295 Hz. With the shift-selector
switch set to NARROwW, adjust R371 for
maximum signal at TP2. The sPACE LED
should glow brightly.

Now set the output frequency of the
function generator at 2575 Hz and place
the shift-selector switch in its MEDIUM
position. Adjust R16 for maximum signal
voltage at TP2. To align the remaining
space filter, set the function generator’s
output frequency to 2975 Hz and the
shift-selector switch to its wiDE position.
Adjust R25 for maximum signal voltage
at TP2. This completes alignment of the
mark and space filters.

To adjust the baud-rate clock, connect
a frequency counter to test point TP3.
With the speed-selector switch set to 60
wpPM, adjust R38 for a 728-Hz reading
on the counter. Then switch S1 to its 67

—O0 +8V

&

ﬁﬂ :

—0+5V
ds -22— | ~—OGND
>+ - ,, =—o0-82v

—by R3— *( il P
«

Fig. 11. Component layout for power supply board.
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Fig. 10. Full-size
etehing and
drilling guide
for power
supply pe board.

wPM position and adjust R35 so that the
counter indicates 800 Hz. With S1 inits
75 wpPMm position, adjust R39 so that the
baud-rate clock oscillates at 910 Hz.
Next, place the speed-selector switch in
its 100 wpPM position and adjust R37 for
a reading of 1200 Hz at TP3. Finally,
place the switch in its Ascil position and
adjust R34 for a reading of 1760 Hz on
the frequency counter. An accuracy of
two percent or better is sufficient for
these adjustments because the UART
can compensate for errors in the fre-
quency of the baud-rate clock.

Those readers lacking access to the
test equipment required for instrument
alignment can follow an alternate (albeit
coarser) procedure which employs an
alignment tape offered by the kit suppli-
er. The cassette tape has 2125-, 2295-,
2575-, and 2975-Hz tones recorded on
it, as well as samples of text transmitted
in Baudot at 60, 67, 75, and 100 wpm
and ASCII at 110 baud. It can be used to
align the mark and space filters as fol-
lows. Run a patch cord from the line-lev-
el output jack of a cassette player to the
input jack of the RTTY Reader. Turn the
cassette player on, insert the alignment
tape and advance to the segment con-
taining the 2125-Hz tone. Adjust R9 for
maximum brilliance of the MARK LED.

Next, advance the tape to the portion
containing the 2295-Hz tone. Place the
shift-selector switch in its NARROW pOSi-
tion, play the prerecorded tone and ad-
just R31 for maximum brilliance of the
sPACE LED. Advance the tape to the
portion containing the 2575-Hz tone and
place the shift-selector switch in its ME-
DIUM position. Adjust R16 for maximum
briliance of the space LED. Then
advance the tape to that segment con-
taining the 2975-Hz tone, place the shift-
selector switch in its wiDE position, and
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TABLE IlI—_TRUTH TABLE FOR PROM IC17 (Hexidecimal Notation)

Character Address Data Character
BAUDOT CODING K
A DC Cc9
9C 49 LTRS SHIFT
NULL DF 00
9F 00 5
T CF 00
8F 10 9
CR D7 00
97 00 SPACE
(o] Cc7 C1
87 C1
SPACE DB 00
9B 00 4
H cB 49
8B 49 8
N D3 61
93 45 0
M C3 61
83 61 3
LINE FD DD 00
9D 00 6
L CD 41
8D 80 /
R D5 c9
95 4C 2
G C5 C1
85 89 7
t D9 90
99 90 1
P Cco Cc9
89 48 S
C D1 C1
91 80 $
\ C1 45
81 20 !
E DE Cc9
9E 80 +
z CE 84
8E A0 !
D D6 90
96 D* (
B C6 90
86 D9 )
S DA cs
9A 89 "
Y CA 20
8A 30
F D2 Cc9
92 00 S
X Cc2 24
82 24 ?
w CcC 45
8C 45 .
J D4 01
94 C1  END BAUDOT
FIGS SHIFT C4 00
84 00  ASCIl CODING
U D8 41 NULL
98 C1
Q [01:] C1 A
88 C5
B

Address Data Character Address Data Character Address Data
Do 49 C 7C C1 " 5D 50
90 24 3C 80 R 1D 00
co 00 D 7B 90 # 5C 59
80 00 3B D1 1C 98
EF A8 E 7A c9 $ 58 D8
AF 84 3A 80 1B 99
E7 cs F 79 C9 % SA 6C
A7 49 39 00 1A 2D
FB 00 G 78 C1 & 59 A9
BB 00 38 89 19 84
E3 00 H 77 49 ! 58 10
A3 02 37 49 18 00
F5 48 | 76 90 ( 57 00
BS 49 36 90 17 24
F9 c9 J 75 01 ) 56 24
B9 Cc9 35 co 16 00
E9 C5 K 74 49 * 55 3C
A9 E1 34 24 15 3C
FE 88 L 73 41 + 54 18
BE C9 33 80 14 18
EA c9 M 72 61 , 53 04

AA 89 32 61 13 00
E2 04 71 61 52 08
A2 20 31 45 12 08
EC 89 [} 70 C1 51 00
AC (o:] 30 C1 11 02
F8 80 P 6F Cc9 / 50 04
B8 3| 2F 48 10 20
E8 10 Q 6E co 0 4F C5
A8 10 2E C5 OF E1
FC 08 R 6D c9 1 4E 10
BC 08 2D 4C OE 10
F6 D8 S 6C Ccs8 2 4D 89
B6 99 2C 89 oD cs
F2 BO T 6B 90 3 4C 88
B2 30 2B 10 oC c9
ES5 18 U 6A 41 4 4B 48
A5 18 2A C1 0B 49
F4 10 v 69 45 5 4A A8
B4 00 29 20 OA 84
FO 00 w 68 45 6 49 C9
BO 24 28 45 09 89
ED 24 X 67 24 7 48 80
AD 00 27 24 08 41
EE 50 Y 66 20 8 47 C9
AE 00 26 30 07 c9
F1 00 z 65 84 9 46 cs
B1 88 25 A0 06 49
E1 oC ( 64 00 ? 40 80
A1l 00 24 24 00 58
E6 80 \ 63 20 = 42 08
A6 58 23 10 02 88
F3 04 ] 62 24 45 00
B3 00 22 00 05 88
A 61 04 44 oC
21 04 04 00
- 60 08 < 43 00
5F 00 20 08 03 24
1F 00 SPACE 5F 00 41 24
7€ Cc9 1F 00 01 00
3E 49 ! S5E BO END ASCH
7D 90 1E 30
3D D9

adjust R25 for maximum brilliance of the
sPACE LED. This completes alignment
of the mark and space fiiters. The meth-
od might strike you as crude, but actual-
ly itis very effective.

Alignment of the baud clock without
instruments is, of necessity, by trial and
error. The trimmer potentiometer gov-
erning the clock frequency for a given
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text speed should be adjusted until intel-
ligible copy appears on the LED display.
For example, with the cassette playing
the sample of 60-wpm Baudot, adjust
R38 until an understandable message
can be read from the display. Repeat
this procedure for each position of the
speed-selector switch and its corre-
sponding timmer potentiometer. This is

WWW akherieaniadiahictary com

a tedious procedure but it will produce
useful results if performed patiently.

Use. The RTTY Reader is very easy to
operate. However, because of the large
number of RTTY “standards” in use to-
day, some care and petience are re-
quired if the right combination of fre-
quency shift, speed and mark frequency
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ONLY $650.
UNBELIEVABLE!

Introducmg the Schober
Showman ™ Automatic Electronic
Organ. Two keyboards. 27
pushbuttons. Four rotary controls.
Three chord pedals. Eight rhythm
patterris. An incredible 60
automatic chords. Plus more
automatic features and ways to
combine them for greater musical
versatility than any instrument of
its type. You build it yourself from
our complete kit. So simple,
anyone can do it.

The Schober Organ Corp. Dept. PE-87
43 West 61st Street, New York, N.Y. 10023

Toorderenclose [ Check [0 Money Order for S650 (N.Y.
residents please add tax. Shipping charges C.0.D.) or charge to:

(0 Master Charge [ Visa Acct. #

Schober

Interbank #
Orcall (212) 586-7552 to order.

Name

Expiration Date

Address
City State

Zip

For additional free information O

. G . I SE——
CIRCLE NO.65ON FREE INFORMATIONCARD

SEE YOUR DEALER TODAY

DEMAND THE ORIGINAL

‘Firestik’

‘THE FUEL-SEEKER"

DON'T TAKE NO FOR AN ANSWER!!

THE #1 WIRE-WOUND AND MOST

COPIED ANTENNA IN THE WORLD!
Rugged, Shatterproof Fiberglass . .

c Antennas and accesones tor marine RV
truck, auto, van and motorcycles, etc

Five Colors
Spun Gold. Silver-Gray, Black, Red and White

4 : ‘

[ { TOUCH | {

s 9] | OF 3

. |FwestiK CLASS

i ANTENNAS p [y

. 8
1 i \ ;g |
o 3 . 4 oursioe (_, [
PR a, VEHICLE 3 [
— if = INSIDE A\ |
i VEHICLE ( ) |
& ’) < [
. st - |
aw, gL  mmmer |

TRAUNK LIP MOUNT RAIL OR SIDE MOUNT KiT

Alnm o
SEND FOR FREE CATALOG

‘Firestik*’ Antenna Company
2614 East Adams/Phoenix, AZ 85034

Name

City
State Zip .

Qur 17th Year Serving
the CB & Communications Market

5-YEAR REPLACEMENT WARRANTY
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DATA SHEETS
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FREE
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RECTIFIERS  2wn 24 122 W51 INseAD 251 (MI4OTS 120
s w20 41 2M8128 551 CpRa)  SADD LMMBTE 120
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to provide readable copy is to be found.
Amateur radio operators seem to have
settled on the use of narrow (170-Hz)
shift, 60- or 100-wpm Baudot, and “up-
right” or normal mark frequency. Ama-
teurs can often be found transmitting
RTTY around 3.600 and 14.080 MHz on
the hf bands.

Considerably more challenging is tun-
ing for RTTY stations on the shortwave
utility bands. It is difficult to tell only by
listening to any given signal which RTTY
parameters (speed, shift and mark fre-
quency) are being employed. However,
they can often be discovered by a small
amount of experimentation.

When tuning in an unknown RTTY
signal, try to match the frequency shift of
the RTTY Reader to that of the station.
Don’t worry yet whether the mark fre-
quency is normal or inverted. Vary the
position of the RTTY Reader's shift-
selector switch and adjust the receiver's
tuning knob until both the mARk and
SPACE LEDs are glowing most brightly
and flicker in step with the incoming sig-
nal. If only one LED can be made to
flicker, you probably have selected the
wrong shift. Try different shifts and re-
tune the receiver until both LEDs flicker.

Next, try different positions of the
speed-selector switch until you obtain
intelligible copy on the LED display. If
you cannot get meaningful copy after
running through each position of the
speed-selector switch, try switching your
receiver to the other sideband and re-
tuning it. Alternatively, flip the RTTY
Reader's NORMAL INVERT switch. If you
are seemingly copying the signal OK but
only numbers or punctuation are dis-
played, the Reader may be in the wrong
operating mode. Press the LTRs push-
button switch to place the decoder cir-
cuit back in the letters mode.

You will find that there will be a num-
ber of signals that appear to be RTTY
that the project cannot decode into intel-
ligible copy, no matter what combination
of switch positions and receiver tuning
you try. There are several possible ex-
planations for this. Some stations trans-
mit text composed of letters of the Cyril-
lic instead of the Latin alphabet. Russian
telegrams are an example of this. Other
stations use encrypted Baudot to pre-
vent SWLs from reading the traffic.
There are also many strange signals on
the hf bands that sound like RTTY sig-
nals but are really something else. Ex-
amples are twinplex, frequency-division
multiplex, time-division multiplex, and
messages sent by high-speed Morse or
Moore code.

POPULAR ELECTRONICS
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Some weather and military stations
transmitting RTTY use special charac-
ters of five-letter/number groups to
transmit information. Very often these
transmissions are easy to copy but im-
possible to understand. Similarly, there
are many commercial-press stations
transmitting RTTY in French, Spanish,
and other languages. Copying these
stations can be lots of fun, especially if
you are conversant in the language or
just beginning to learn it.

Table Il lists some RTTY stations you
should tune in to gain experience using
your RTTY Reader. To simplify matters,
each station’s frequency, shift, mark for-
mat, text speed and language are in-
cluded. Once you have tried your hand
at tuning in the stations suggested in the
Table, you will be better prepared to
venture out into the shortwave utility
bands in search of unusual RTTY
“catches.”

It's fairly easy to copy a radio amateur
typing on a keyboard at 20 wpm or so.
However, copying text generated by a
punched-paper-tape reader at 60 wpm
or more requires a fair amount of con-
centration. Machine-generated RTTY at
100 wom is a real challenge! Because
the RTTY signals appearing at the out-
put of your receiver are audio in nature,
you can record them on a magnetic tape
as they are received for subsequent

PARTS AVAILABILITY

The following are available from Micro-
craft Corp., P.O. Box 513, Thiensville, WI
53092: complete kit of parts (No. RRK-1)
including ICs, sockets, pc boards, all dis-
plays and prepunched and lettered encio-
sure at $189.95 plus $3.50 handling and
shipping within continental U.S. Also avail-
able separately are: set of three pc boards
(main, display, and power supply) (No.
RB-1) at $24.00; programmed 1702A
PROM (No. RPROM-1) at $10.00; one du-
al-character {EE 3785R LED display (No.
DSP-1) at $9.00; alignment cassette tape
(No. RRT-1) at $7.00. On last four items,
add $1.50 shipping and handling within
continental U.S. Wisconsin residents, add
4% sales tax.

playback. This also allows you to catch
something you might have missed the
first time around.

Finally, remember that it is illegal to
disclose to third parties any information
gleaned from RTTY traffic you have re-
ceived. This prohibition does not apply
“. . . to the receiving, divulging, pub-
lishing, or utilizing the contents of any
radio communication, which is broad-
cast or transmitted by amateurs or oth-
ers for the use of the general public, or
which relates to ships in distress” (Quot-
ed from the Communications Act of
1934, Section 605). <&

TABLE [II—-SOME RTTY STATIONS

Frequency  Shift Normal/ Speed Comments

(MHZ) (Hz) Inverted (wpm)
3.600 170 N &0 Various radio amateurs
3.625 170 N B0 ARRL Station W1AW
4.003 425 | B0 News (Spanish)
4.874 850 | 60 Air Force MARS
5.462 475 N B0 Voice of America News (English)
5.940 A50 N B Weather Station WSY70
6.312 425 1 B0 News (Spanish)
7.095 170 N (4] ARRL Station W1AW
7.404 425 1 BT Telegrams (Spanish)
7.767 425 1 67 Mews (ltalian)
8.140 o N 100 LI S. Navy Station WX10
9.052 A25 | 67 Radio Havana

10.215 425 | 67 Associated Press News (English)

10.562 425 1 67 Mews (French)

10.787 425 1 67 News (French)

10.952 B850 | 100 Weather bulletins

10.973 425 I 7 Maws (English)

11.016 425 N 67 Mews (Spanish)

12.282 425 I 67 Maws (English)

13.625 BEO | 100 Weather bulletins

14.088 170 N &0 Various radio amateurs

14.095 170 N B0 ARRL Station W1AW

14.530 B50 1 (1] Telegrams (English)

14.722 A50 | BT News (French)

15.436 /50 1 BY News (English)

16.372 425 N BD News (English)

See
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B&K-PRECISION

logic and pulser
probes

DP-50 $50 DP-100 $80
Armed with only two portable instru-
ments, you can now trace logic levels
through the most popular types of
logic circuitry. .. TTL, MOS, CMOS,
even HTL and HiNIL.

The new B&K-PRECISION DP-100
is a digital pulser probe that's a great
aid to fast analysis and debugging of
integrated circuit logic systems.
Simple to operate, the DP-100 can be
used alone or with a logic probe or
oscilloscope. It generates a “one
shot” pulse train at a 5 Hz rate and
senses circuit conditions to pull an
existing high state to a low or a low
state to a high.

The B&K-PRECISION DP-50 is the
digital probe that offers more than
logic. In addition to logic status, it ac-
tually displays pulse presence to 50
MHz. The intensity of its PULSE LED
reveals the duty cycle of the signal
observed.

Both the DP-50 and DP-100 are
well protected against overload and
accidental polarity reversal. You can
see the logic of it all today! Contact
your B&K-PRECISION distributor for
immediate delivery.

- PRECISION

DYNASCAN
CORPORATION

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

In Canada Atlas Electronics Ontario
tntll Sis Empire Exp 270 Newtown Rd  Plainview L1 NY naoa/
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PO BOX 401244 F

B'LL' GARLAND TEXAS
TRONICS ™~

SE O) Seund Effects Kiz $16.95

The SE-01is acomplete kitthat
contains all the parts to build a
programmabi@ sound effects
generator. Designed around
the new Texas Instruments

8N76477 Sound Chip, the
board provides banks of MINt
DIP switches and pots to
program the various com
binations of the SLF Oscillator,
VCO Noise One Shot. and
Envelope Controls A Quad Op
Amp IC s used to implement
an Adjustable Pulse Genera-
tor. Level Comparator and
Multiplex Oscillator for even
more versatility The 3% x 57
PC Board teatures a prototype
area to allow for user added
circuntry Easily programmed
to duplicate Explosions.
Phasor Guns, Stearn Trains. or
almost an intinite number of
other sounds. The unit has a
multiple of apphcations The
low price includes all parts
assembly manual, programming charts and detailed 76477 chip spec)
fications 1t runs on a 9V battery (not included) On board 100Mw amp
wi drive a8 small speaker directly. or the unit can be connected to your
sterao with incredibie resutts! (Speaker not included)

® 76477 CHIP IS INCLUDED. EXTRA CHIPS $2.95 EACH
# $16.95 LESS SPEAKER & BATTERY

From T.I: TL490 BAR/DOT DRIVER IC. Drives 10
LED's with adjustable analog steps. Units are
cascadable up to 10 {100 steps). Drives LED's directly.
Great for voltage, current, or audio displays. Similar in
features to LM3914 with specs and circuit notes

2.95 \
NE\N J ey i

XAN SUPER DIGITS

6" JUMBO LED

7 SEGMENT n:
RED .
6640 COMMON ANODE
6920 COMMON CATHODE
NOW A SUPER READOUT AT A SUPER BUY! These are factory fresh
prime LED readouts. not seconds or rejects as sold by others Compare our

price and send for yours today, but hurry, the supply is limited!
SPECIFY: COMMON ANODE OR COMMON CATHODE

NEW ITEMS

(CA3046) Transistor Array
Led Flasher ...

RCA Transistor Array ...
Power Op Amp/Driver ...
Prime Full Lead

Quad Comparator

High Freq NPN TO-92

LM3046
LM3909
CA3086
MC1438R
1N4148
LM3302
25C1849

POTENTIOMETER ASSORTMENT
A mix of new, panel mount 3/8" bushing pots in vanious values Some dual,
some with switches
10/2.00

1/2W RESISTOR ASSORTMENT
A good mix of 5% and 10% values n both fuli lead and PC lead devices All
new, hrst quality

{Asst ) 200 pieces/2.00

SLIDE SWITCH ASSORTMENT
An outstanding bargain Includes mimature and standard sizes and mufti-
position units All new first quality, name brand switches. Try one pack and
you'll reorder more: SPECIAL — 12 for §1 20 (AssoOrtment)

PARTS 1 7 WATT AUDIO AMP KIT

301 0P AMP 8 LEAD CAN 3/100 SMALL  SINGLE HYBRID IC AND
BOARD (INCLUDED) RUNS ON 12 VOC
S LLIMPLTER TRADE 210 | GREAT FOR ANY PROJECT THAT NEEDS
B b Compeuse B0 | AN INEXPENSIVE AMP LESS THAN 3%
T e THO @ 5 WATTS. COMPATIBLE WITH
LIy W/SEECS SEOT SOUND KIT
$5.95

LM380 2W AUDIO (€ W/SPECS
LM377 DUAL LM3B0 W/SPECS

& DIGIT AUTO/VAN CLOCK
4 LARGE 4 CMARACTERS (LED)

815 VOLT REG 1A 150
725 LOW NOISE OP AMP
IL-1 0PTO ISOLATOR MINI 0P
*MEM 631 DUAL GATE MOSFET,
DI00E PROTECTED SIMILAR Tl ISR
TO 40673 * NOISE FLTERING
WV1624 VARICAP GIOGE 10 PFD
1N4003 1 Z00V DIODE 15100
TIP3 TAB PNP POWER

\S
+ EASY TO ASSEMBLE ‘\?««
L LR B
3/100 * DRILLED & PLATED PC BOARDS
"MC1351P FM IF_qISC IC 50

COMPLETE KIT

“IMDICATES ITEM IS "HOUSE NUUMBERED" 12vDC

LED'S ULTRASONIC RELAY KIT

JUMBO GREEN 4/8% INVISIBLE BEAM WORKS LIKE A PHOTO
JUMBD RED 5/88 ELECTAIC EYE USE UP T0 25 £T APART
MEQIUM RED /") COMPLETE XIT ALL PARTS

1%
MEQIUM GRN OR YELLOW F & PC BOARDS
$21.
NO CODs

SEND CHECK M O OR CHARGE CARD NO
PHONE ORDERS ACCEPTED ON
VISA AND MASTERCHARGE ONI Y
(214) 278-3553
ADD 5% FOR SHIPPING
TX RES. ADD 5% STATE SALES TAX
FOREIGN ORDERS ADD 10% (EXCEPT CANADA)
:20% AIRMAIL) US FUNDS ONLY
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Product
Test Report

Krohn-Hite Model 1200

Full-Function
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Krohn—Hite’s Model 1200 sweep sig-
nal generator offers sine, square,
and triangle wave outputs and an ex-
tended frequency range of 0.2 Hz to 3
MHz. Pushbutton switches and rotary
controls permit simplified setup and op-
eration. Flexibility is enhanced by the in-
strument’s six BNC-type input and out-
put connectors.

The 1200 measures 3"W x 81"D x
32"H (229 x 216 x 89 cm) and
weighs 51b (2.3 kg). Priceis $325.

Technical Details. The sweep gen-
erator's frequency range is obtained
with a combination of a single-turn FRE-
QUENCY dial; three-position x1, x100,
and x10K multiplier (for 1500:1 cover-
age); and separate vernier (VERN) con-
trol. The latter permits accurate “‘dialing
in" of a desired frequency and has a 5%
adjustment range. Frequency accuracy
is rated at 5% at calibration settings of
0.2, 10, 100, and 300 on the FREQUENCY
dial and 20% max. at all other settings.
The high-level output is rated to be 20
volts peak-to-peak (10 volts p-p with a
50-ohm load). The low-level output is 2
volts p-p open-circuit (1 volt p-p into 50
ohms). The output can be floated at up
to 200 volts peak between outputs and

WWW arnedaaaradiohietary com
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PURATION  AmeuTupe
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Sweep Generator

% 7

instrument case. Amplitude stability is
rated at 0.02% after 10 minutes warm-
up and 0.1% after 24 hours of operation.
An AMPLITUDE control permits the out-
put-signal level to be adjusted down to
less than 5mV.

Frequency response in the sine-wave
mode is less than 0.1 dB variation be-
tween 0.2 Hz and 300 kHz and 1 dB
from 300 kHz to 3 MHz. Distortion is rat-
ed to be less than 0.5% from 2 Hz to 300
kHz and 3% from 300 kHz to 3 MHz.

Rise and fall times of the square-wave
output are rated at less than 40 ns, while
the triangle output's linearity is specified
at greater than 99% from 0.2 Hz to 300
kHz and 95% from 300 kHz to 3 MHz.

Duration of the sweep is switch-
selectable. It ranges from 1000 seconds
to 1 second in one range and from 1
second to 1 ms in the other range. The
ramp output is @ maximum 5-volt saw-
tooth and is frequency adjustable with a
front-pane! control. It has a range of
0.001 Hz to 1000 Hz. Ramp retrace time
is less than 75 ps, and output imped-
ance is a constant 600 ohms.

External frequency control over a
0-to-3-volt range, variable +10-voit dc
offset, and a TTL-compatible output at
generator frequency are also featured.

POPULAR ELECTRONICS
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Sabtronics new counter
gives you 600 MHz capability
for only $89.95

This highly accurate frequency
counter can be yours at the unbe-
lievably low price of $89.95. The
Sabtronics 8610A is your best buy
today in a lab-quality instrument.

We spent our efforts where they -

count: applying Sabtronics’ ad-
vanced digital technology in the
design and engineering of a superior
frequency counter — in simple kit
form.

You count your savings:
You spend a little time (and a lot less

BRIEF SPECIFICATIONS

« Frequency Range: 10 Hz to 600
MHz guaranteed (5 Hz to 750 MHz ty-
pical). » Sensitivity: <= 10 mV RMS,
10 Hz to 100 MHz, prescaler mode;
50 mV RMS, 100 MHz to 450 MHz; 70
mV RMS, 450 MHz to 600 MHz « Im-
pedance: 1 MQ, 10 MHz & 100 MHz
range; 509, 600 MHz . Temperature
Stability: 0.1 ppm/°C . Gate Time:
Switch-selectable, 0.1 sec., 1 sec.,
10 sec. - Ageing Rate: < +5 ppmlyr
. Accuracy: 1 ppm +1 digit. « Input
Protection: 150 V RMS, 5 Hz to 10
kHz; 90 V RMS, 10 kHz to 2 MHz; 30
V RMS, 2 MHz to 100 MHz; 10 .V
RMS, 100 MHz to 750 MHz. . Power
Requirement: Battery-operated, 4.5
to 6.5 VDC @ 300 mA. External
power supply, 7.5 to 9 VDC @ 300
mA .« Size: 8”"W x 6.5"D x 3”H (203 x
165 x 76 mm) « Weight: Without bat-
teries, 1.2 Ibs. (0.54 kg).
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money!) for a compact bench-por-
table counter that measures up to
600MHz (typically even higher).
Measures up on every count:

It has what you want. Guaranteed
from 10Hz to 600MHz in three
ranges (typically SHz to 750MHz).
Sensitivity that holds well over the
entire range. Selectable gate time for
optimum resolution: 0.1, 1, or 10
seconds. With a stability of 0.1
ppm/°C. And the guaranteed fre-
quency range has a measurement ac-
curacy of 1 ppm + 1 digit
-0.0001%.

Highly accurate time base and excel-
lent ageing rate. 8-digit LED display
with automatic decimal point place-
ment, leading zero suppression and
overflow indicator.

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

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

Making Performance Affordable

a
=8 s 7
INTERNATIONAL INC

13426 Floyd Circle M/S24 ¢ Dallas, Texas 75243
Telephone 214/783-0994

| To: Sabtronics International, Inc. 13426 Floyd Cr., (M/S24) Dallas, TX 75243 USA |
l  pleasesendme  Model 8610A |
= Frequency Counter Kits @ $89.95 ea. 3 S =
1 Shipping & handling, per kit, $6.00* 3 |
= Texas residents add 5% sales tax 3 I
|  Total enclosed $ i
| l enclose [1 check [ money order. (For faster delivery, send cashier's check or money |
l order. Please allow time for personal checks to clear bank.) |
1 Charge: [ visa — Master Cnarge 1
1 accountNo. Exp. Date |
= Name o S _ |
| Address - o . - o |
1 City _ I State _ Zip o 1

*US only. Canada: $7.50. Foreign, air mail, $21.00. I
‘—-——_—_———————_———---—_--_—---_—--_J
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Wersi has combined select features of
the electronic music field, added its own
creations and years of research by top
engineers and musicians, to produce an
incomparable line of organs.

Space-age technology. True-to-life voic-
ing with full drawbar system. Polyphonic

BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-
sive Sound Computer for 32-128 “One
. Stop Sounds" (total organ presets).

Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly iflus-
trated. easy tounderstand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUERSI

r PE129

I wersi Electronics. Inc or Wersi Organs & Kits 1
1 1720 Hempstead Road 14104 E Firestone Bivd. ]
1 Lancaster, PA 17601 Santa Fe Springs. CA 90670 1
[} 1
1 1
3 Enclosed is $6.00 for my Demo-Package (LP with
§ 104-page color catalog.) 1
[ 1
1 1
1 Name 1
: Address. :
1 City State Zip

CIRCLE NO.68 ONFRE

EINFORMATION CARD

GRAPHIC
EQUALIZER KIT

only $100

bEXARL @ du Ry 4
SamEn e

By e dnx <s o

12 bands per channel
Only 10” W x 3-3/16" H x
4-3/8" D

Can be wired for 100 dB S/N
Only .02% THD

Solid walnut end-paneis
“Offers equalization capabilities
of more expensive
commercially built units at just
a fraction of the cost'' — Len
Feldman in the May 1978
Radio-Electronics cover story

® Schematic, review and
assembly manual $2.50,
refundable with order.

FREE INFORMATION:

SYMMETRIC
SOUND
SYSTEMS

Dept. B
912 Knobcone Place, Loveland, CO 80537

CIRCLE NO.66 ON FREEINFORMATION CARD

Radio Shack T R S'BO

and accessories (full warranty)
All printers below interface to TRS-80
CENTRONICS

779-1, no tractor, list $1245 ... .. ...... $ 949
779-2 with tractor, List $1350 .. ....... 1049
702-2 with tractor VFU, List $2480 ... .. 1995
703-2 with tractor VFU, List $2975 ... .. 2395
730-1 paraliel interface, List $995 .. ... .. 895

T.I. 810 for TRS-80, List $1940 ... ... $1735

NEC Spinwriter for TRS-80, letter-
quality, 55¢ps ... ... $2475

TRS-80 DISK DRIVES
AsLow AS $369

fob. Syracuse, New York Prices subject to
change and offers subject to withdrawal without

nolCe.  WRITE FOR FREE CATALOG

MiniMicroMart

1618 James St., Syracuse NY 13203
(315)422-4467  TWX 710-5641-0431

CIRCLE NO.38 ONFREEINFORMATION CARD
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The TTL output can drive 10 TTL loads
that have rise and fall times of iess than
15 ns. A control-voltage output, variable
over a range of 2 mV to 3V, proportional
to generator frequency is provided.

All input and output connectors are ar-
ranged in a row across the bottom of the
front panel, where they and the cables
connected to them will not interfere with
operation of the controls. Power for the
instrument is from the ac line.

User Comment. We used the sweep-
er and an oscilloscope to check various
bandpass filters in accordance with in-
structions detailed in the instrument’'s
user's manual. When the waveforms
were viewed on an oscilloscope screen,
they were quite good. We did notice,
however, that some waveforms ap-
peared to be off-frequency. This was
readily adjustable, a very simple task to
perform with the display running. Adjust-
ment yielded a much-improved re-
sponse. Using the traditional point-to-
point plotting technique would have con-
sumed considerable time, but the
sweeper, operated in the sweep mode,
made short work of the bandpass plots.

The single-frequency function genera-
tor built into the instrument came in
handy for checking both analog and digi-
tal circuits. We used the square-wave
function as a variable-speed “clock™ to
clock speeds to more easily observe cir-
cuit operation with a logic probe.

Past experience has revealed to us
that a good triangle wave is best for au-
dio-circuit testing. This waveform readily
shows amplifier clipping because its
sharp tip visibly flattens even with slight
clipping that would be undetectable on a
sine wave. Differential and group gain
and phase problems are also much eas-
ier to analyze along the straight-line
ramps of the triangle wave.

The only thing lacking from this
sweeper is some form of on-screen in-
dicator to identify the selected test fre-
quency. Like most other sweepers, the
Model 1200 requires the operator to in-
terpret the frequency using the settings
of the various controls.

The Model 1200 frequency generator/
sweeper would be a useful asset on any
electronics workbench. It is certainly a
“full-function” signal source for design,
test, and troubleshooting purposes in
both analog and digital electronics. In
fact, for the price of a good variabe-fre-
quency multiwaveform signal generator,
you can get the Krohn-Hite Modeil 1200
with sweep action.

CIRCLE NO. 105 ON FREE INFORMATION CARD
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Experimenter’s
Corner

MODIFYING CALCULATORS

OW THAT ‘‘four-banger’’ electronic calculators are so inex-
Npensive, modifying them for special-purpose applications is
an attractive and cost-effective possibility. This month, we’ll ex-
amine several ways of adding external features to a four-function
calculator incorporating an automatic constant. To determine if a
calculator you are thinking of modifying has an automatic con-
stant, enter the following keystroke sequence: 1; +; =; =; =. If
the display reads 3, the calculator is equipped with an automatic
constant feature.

A Calculator Event-Counter. As you discovered when you ran
through the simple keystroke sequence given above, a calcula-
tor with an automatic constant can count the number of times the
‘'=""key is pressed. To automate this counting ability, it's neces-
sary to connect an external switch across the contacts of the
="' key.

The calculator | modified, a Texas Instruments TI-1200 pur-
chased new for about $6.00, has a 5X4 matrix keyboard. This
keyboard is readily accessible by removing the four screws
which hold the calculator’s front cover in place. It has nine flex-
ible leads, four of which address the vertical columns of keys
and five the horizontal rows. The =" key is accessed by the
first and eighth wires from the top left of the keyboard.

Other calculators have different keyboard arrangements, and
some recent models do not have a separate keyboard at all.
Unless both sides of the circuit board are visible, you'll have to
determine which wires access the ‘="' key by trial and error.
Simply enter the sequence: 1; +; =; and, with the help of a jump-
er, begin shorting pairs of wires or foil conductors leading to the
keyboard. Shorting digit keys may overwrite the 1 in the display.
If so, reenter the 1; +; = sequence before trying again.

When you find the conductors that lead to the ‘="' key, care-
fully solder an insulated wire lead to each of them using a
grounded or battery-powered iron. There is room in the Ti-1200
and some other calculators for one or more miniature phone
jacks. If your calculator has this extra space, drill a mounting
hole, install a jack and solder the leads to it. Once the calculator
has been reassembled, it can be used for both calculating and
event counting.

Many different devices can be used to actuate the ''="" func-
tion. For manual operation, an ordinary spst pushbutton switch
connected to a two-conductor cable and plug is sufficient. For
automatic counting, a magnetic reed switch or phototransistor
can be used.

PHOTO — —
TRANS S TOR~~
TOo= KEY
——
CONNECT/ONS
==

Fiy. 1. A phototransistor connected to a caleulator.
Figure 1 shows how a common npn phototransistor can be
connected directly across the “'="" key. Flashes of light will then
actuate the ‘=" function. This permits moving objects to be
counted without the need for mechanical contact. It also permits
such novel applications as counting nearby lightning strokes dur-
ing a nighttime storm.
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By Forrest M. Mims

A standard npn transistor can also be used as a switch. For
example, to determine the maximum count rate for a TI-1200

calculator, | connected a 2N2222 across the '"'="'" key and ap-
plied pulses from a variable-rate pulse generator as shown in
Fig. 2.

The maximum usable count rate of each of these add-on cir-
cuits will be limited by the rate at which the calculator scans its
keyboard to detect key closures. The TI-1200 that | modified has
a multiplex rate of about 360 Hz, but that doesn’t mean the unit
will accept 360 closures of the ''="" key each second. All twenty
key locations are scanned one at a time by the multiplex circuit
so, it would at first appear, the maximum number of counts per
second is 20. Actually, my unit will accept a maximum of only

RANIFOY,ANI22 X =
OR SIMILAR

TO= KEY CONNECTIONS,
(REVERSE LEADS IF
CAL CULATOR

FAILS TO COUNT )

PULSE
GENERATOR

Fig. 2. Using a pulse generutor with u caleulator.

13.44 counts per second. That's because only those input sig-
nals present when the ''=" key is in the process of being
scanned are accepted. Those which arrive and depart between
scans are not detected.

This can cause problems in applications where the pulse to be
counted is very brief. For example, the reason | decided to modi-
fy my calculator was to count the number of times the front wheel
of my bicycle rotated during specific time intervals (to determine
the average speed of the bike) and during various trips (to deter-
mine the total distance travelled). A magnetic reed switch se-
cured to the front fork was connected in parallel with the “=""
key. A magnet attached to the wheel rim served as its actuator.
It didn't take me long to discover that at speeds greater than
about 5 mph some wheel rotations were not counted because
the switch closed and opened again between the time intervals
when the calculator was scanning its ‘="' key. This problem can
be remedied by moving the magnet and switch closer to the hub
assembly (using care to keep these components and the con-
necting wires away from the spokes!) or by adding a one-shot
between the reed switch and the calculator to stretch out the
pulses generated by the switch.

Calculator as a Timer. The addition of a simple timebase per-
mits the TI-1200 or other low-cost calculator to function as a
programmable timer. Figure 3, for example, is a simple CMOS
timebase that can be assembled on a small circuit board to be
tucked either between the display and keyboard or below the
battery compartment of a TiI-1200.

Two of the gates in a 4011 are connected as an astable mul-
tivibrator that delivers a stream of pulses to the LED in an op-
toisolator. The collector and emitter of the phototransistor in the
optoisolator are connected directly across the ‘="' key.

For O0.1-second resolution, it's necessary to calibrate the time-
base so that it generates pulses at a rate of 10 Hz. This can be
done by using a physically smali trimmer potentiometer for R17
and connecting a frequency counter to the output of the time-
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base. The prototype timebase that | assembled generated a
10-Hz output when C7 was nominally 4.7 uF and R was adjust-
ed to 2270 ohms.

To operate the calculator as a timer, enter the sequence: .; 1;
+ and then close S7 (Fig. 3) to allow the timebase to feed pulses
to the '="" key. Release S7 when the event being timed is over.
Read the elapsed time to the nearest one-tenth of a second from
the display. You can then use the calculator to convert the time,
which is displayed in seconds, into minutes or hours.

For precision timing, a crystal-controlled timebase is required.
A few years ago, Charles Stanford described in this magazine a
simple, external, crystal-controlled timebase that can be added
to most four-function calculators having an automatic constant.
(See ""How to Convert a ‘Four Banger'for Stopwatch Functions,"

7O RED BATTERY
QLIP LEAD

li
. 174 3
2| “ow
LEL FHOTOTRANS/ISTOR
OPTOISOLATOR
CGE, M//A/
CR S/M/LAR )
* TO BLACK BATTERY
SEE TEXT Cer/P LEAD

Fig. 3. CMOS time base converts calculator into timer.

August 1977.) The circuit employs a readily available 3.579545-
MHz color-television crystal, a programmable counter/divider,
and a divide-by-six counter to provide an accurate 10-Hz output.
This pulse train actuates an analog switch connected across the
calculator’s ''="" key.

Charles' circuit is excellent, and | recommend it highly if your
timing applications require a high degree of accuracy. Incidental-
ly, if you want to use the foil pattern included as Fig. 2 in the
article, note that the component-location designations of /C7 and
/C2 are transposed. The schematic diagram is correct.

Adding an Output Port. Upon the addition of an output port, a
low-cost calculator can become a primitive, but useful, digital
controller. Microprocessor chips usually have one or more pins
designated as ports. The ports permit external devices to influ-
ence the microprocessor when they are functioning as input
ports or to be controlled by the microprocessor when they are
acting as output ports.

There are several ways to add one or more output ports to a
calculator. So far, the two simplest methods I've identified are
monitoring the minus sign and the decimal point in the display.
Let's see how the decimal point can be monitored.

If you enter in the keystroke sequence: 10.0; —; 1.0 on a
TI-1200 or similar calculator, the display will be decremented by
1.0 each time the ''=’' key is pressed. That is, the display will
read 10.0; 9.0; 8.0; . 2.0; 1.0; 0.; —1.0; etc. Notice that when
the count reaches zero the decimal point moves one place to the
right. When the count is above or below zero, however, the deci-
mal point stays at least one place to the left of the lowest-order
digit in the display.

This makes possible the use of the lowest-order decimal point
as an output port. All you have to do is find the contacts on the
display that lead to the lowest-order digit and the decimal point.

THE BIG PLUS +
Graphic Equalizer

ASSEMBLED

$200

KIT

s110

LOADED with Quality Features!

e Stereo . . . Eleven Bands Per Channel ¢ Extremely Low

Noise & Distortion ¢ LED Peak Indicators ¢ Center Detent

(“flat”) sliders o Built-in “record” Switching ¢ Line and Micro-

phone Level Inputs/Outputs ¢ Regulated Power Supply

Fully Guaranteed « Horizontal or Vertical Cabinets ¢ Kit or
Fully Assembled ¢ Plus Much, Much More!

Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

AARON-GAVIN INSTRUMENTS, INC.
17231 Corla Avenue Tustin, California 92680
'Yes! I've enclosed $____, RUSH me. O ]>endh e
i . _assembled equalizersat $ 20000 ppd procin
: unassembled equalizer kits at ‘”ﬂ 0ppd O Honzontal (flat) O vertical {up nghl)

cabinet

Calit sidents include 67, sales tax
i tormia residents ' Visa & Master Charge orders accepled :
: Name !
: Card No.
: Address Ern T
tCty____ _ State Zp Date No.

T Yaler inquiries nvited
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THE ONE-STOP MUSIC
SHOP AT WHOLESALE PRICES

‘—
REEL-TO-REEL

MINIMUM DRDER 12 TAPES
100% GUARANTEED

For

Maxell UD 35.90 1800 ft  CALL
BLA'.( TA”S Maxell UDXL 35908 1800 ftCALL
Massil UD 35 180 3600 ¥
£aLL
CASSETTE TAPES  s.qianz12 1800 1 s
Ampex Grand Miaser 11C 0§31 Seoton 207 1800 It Ba i
x Grand Masta 1 C90 5279 TOK L1800 1900 1t 5621
BASE Stuaie C ”e
BASF Profesuonal i, VIBEOINARES]
1 or 11l C 80 ayep A FORMAT
Maxeit UD € 60 32 TDK LS00 (2 Hount $13
Maxeit UD C-90 “aLL  Sony L-750(3 Hour) s18.31
. Maxell UDXL bor 1C60  -ALL SonyL-500 (2 Hour) $133%
Maxell UDXL 1 or 1C 90 Ta(  Scotch L-500 (2 Hour) $1350
Scotch low noise /Dynarangs Fonith LS00 (2 Hour) $1398
. o 3499 for 3 Ampex L-500 (2 Hour) $12.31
Scich Master | or (11 C 90 $3.29 VHS FORMAT
Sonv Fernchrome C 80 +1::h VK 250 44 Haur ir7

JVC T-120 (4 Hour)
K T-120 {4 Hour)

r |v120 & Hour)
RV (4 Hour)
nuvx 125(2nou1) i1
Panasonic NVT-120 {2 Hour) $18 I"
Zanasonic NYY-60 (4 Hour) $18 1%

Call or write for super low prices on Maxell tapes

USE

audio-technica P &
2T 2058 12950
AT 158§ $89 90 =]

AT 158 319,80 [ S HU—E |
AT125A 3490 yurE $34 95
AT 10 $1200 yisTYPEIV $89 90

STANTON YIS TYPE I $64 95
§7250  MISED $29 75
EB1EEE S $5500 MIED $21 00
SBIEEE 34250 W44t $13 80
“BOEE $2430  W70E) 5990
£00E 12 60
EVPISE i @ PICKERING
XS5v/3000 $49 95
20007 $5990  XV15/1200¢ $39.95
20007 3150 XVIS/7S0E 532 50
2000EIM $19 50 XV19/625€ $25 77
400001 $2990  XV15/400€ $22 45
| Omvwasa BKOSS " )
HD 420 $5088 PRO 4AA =90
HD-430 $74 40 PRC 4 AAA 4= 00
HD-400 $26 28 HV 1 a7
HD-414 $4483  HVILC 52297
HD 424 $6528 KiGA §74 67

HOW TO ORDER: For shipment within 48 hours. send money
order or cartitied check. Two wodu delay on personal checks
Plesse add $3.50 order tor shipping & handling. ($5. 50 tor
orders outside U.5 ). N.Y.S. vﬂdmblddtll No C.0.D.

Al movchmdm 100% guaranteed. brand new a. factory h-h

33PARK ROW, DEPT. PE, NEW YORK, N.Y. 10038
ORDER TOLL FREE {800} 221-818

CALL OR WRITE FOR FREE 120 PAGE CATALOG
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The TI-1200 display has 17 connection
tabs. Tab 9 is connected to the common
cathode of the lowest-order digit and tab
13 is connected to the decimal point.

Figure 4 shows one way to interface an
external circuit to a decimal-point output
port. The LED/LASCR optoisolator pro-
vides a latching action that keeps a LED
or other output device continuously on
once it has been triggered. The calculator
display will keep a record of the number of
trigger events that occur after the LASCR
has fired.

A typical application for a calculator
modified to include an output port is a pro-
grammable timer (such as one for dark- I
room use) that is capable of controlling an
external device. If the timebase is deliver-

RED BATTERY CLIP o

7 VOLTAGE OR
LEAD OF CALCULATOR ‘

RESFT
CNORMLLY CLOSED
SPST PUSHEBLT TrON)

L ]
70 DECIMAL =] ]
POINT OF
cowesT orver o F I -
D/6IT. BE SYRE y
70 OBSERVE
POLARITY.
C7/-1200 cAL— GCE. HrrC,
CULATOR: HIIC2,H1/CS
DECIMAL POINT OR SIMILAR
75 o+ AND DIGIT el

/S — SEE TEXT)

SROUND OR " ‘
BLACKk BATTERY CLIP LEAD™
OF CALCULATOR l

Fig. 4 Adding an output
port to a calculator.

ing pulses at a rate of 10 Hz, a maximum
delay of up to 9,999,999.0 seconds (more
than 115 days!) is available, assuming that
the calculator is programmed to decre-
ment the total by 0.1 per clock pulse and
that the power supply does not fail. Using
a slower clock rate or reducing the tally in
much smaller increments can easily in-
crease the longest possible time delay to
years!

With a little care, you should be able to
fit both the timebase and output-port cir-
cuits into the vacant space inside a
T1-1200 or similar calculator. Alternatively,
the additional circuits can be installed in a
small enclosure and interfaced with the
calculator using miniature phone plugs.

The output port has a number of applica-
tions other than timing. For example, you
can program the calculator to count a giv-
en number of events (revolutions of a

wheel, openings of a door, passing of
cars, etc.) and then generate an output
signal when the desired number have tak-

DECEMBER 1979

en place. Unless you make special modifi-
cations which affect the use of the key-
board, the calculator can be used for its
normal purpose when it's not being used
for special applications.

Going Further. With a little experimenta-
tion, you will be able to come up with some
clever apptications of your own for modi-
fied calculators. For starters, you can re-
motely actuate any key on a calculator
keyboard using the same techniques
we've described in this column tc actuate
the ""=" key. Keep in mind that the auto-
matic constant feature of the TI-1200 and

many other calculators works for all four
primary arithmetic functions.

For advanced applications, consider
modifying more powerful calculators.
Some programmable calculators are now
available for under $50. If you're nct con-
cerned about voiding the warranty of a
programmable (or if it has expirea), you
might consider adding external circuits
employing some of the methods described
in this column. One possibility is a beeper
that's automatically actuated when a long
program is completed. Automatic data en-
try at a specified point in a program is
another. 7

A RECORD OFFER

WORTH LISTENING TO.

Anyone who appreciates
great music is sure to
appreciate these special
recordings.

Each contains selected
cuts performed by some of
the world’s greatest jazz,

rock and classical
musicians. And
each has

been '
specially
selected under
our supervision
to bring out the

maxell IIIIIIIII

Maxell Corporanon of Amenca, 60 Oxford Drive, Moonachie, N J

maxell 'S i

most in your equipment.

All you have to do to get
one free is buy 3 UD-XL | GO
or 3 UD-XL Il 90 cassettes.

That way, you'll not only
be getting some great tape,
_ Yo ‘Il also be getting
~ some great
music to

listen to.
Offer good
at participat-
»' ing dealers
i \hile supplies

last.
TN
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Grandfather's Clock “Was
SNever “Like “This!

But Santa is delighted he knows
the Amelect clock is the gift that
keeps on giving.

If you love contemporary design but want
the more traditional, here is the clock for you.
In creating our own version of the ever popular
Grandfather Clock, we use the electronic eye
to display each second, minute, and hour, and
also the simulated pendulum motion.

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

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

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

Christmas special prices now
through December 15th.

Assembled Kit Base

CL7401A Diagonal $64.50 $49.50 $8.00
CL7402 Grandpa  $84.50 $66.50
Chimes $S40.00 $35.00

Shipping and Handling, $3.50
Indiana residents include 4% sales tax.
To order write or call

Allow 4 to 6 weeks for delivery

MELELCT

INCORPORATED
Postoffice Box 367
GOODLAND, INDIANA 47948
Phone 219-297-3320
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Enolish Broadcasts Audible in No. America

by Glenn Hauser

TIME'
EST

4:00-4.15 a.m.
4:00-4:15a.m
4:00-5-30 a.m.
4.00-6.00 a.m.
4-15:6°00 a.m.
4:30-5 30 a.m.
5:00-5:05 a.m.
5.00-5 30 a.m.
5:00-5:30 a.m.

5:005.30 a.m.
5.00-fade out
5008.00 a.m.
5.00 1102 a.m.
5-30-6 30 a.m.
5:30-7:00 a.m.
5:556-55 a.m.
6.006.15a.m
6'00-6:56 a.m
6:00-7:45 am.
6:00-7:50 a.m.
6-00-8:00 a.m
6:00-8.30 a.m.

6:009:00 a.m.
6:00-10:00 a.m.
6:00 11.00 a.m.
6 30-6:45a.m.
6:30-9.00 a m.
7 00-7 15am.
7.00-715a.m.
7007:15am.
7 00-7:30 a.m.
700-7:30 am.
7007:45a.m.
7:00 7:45a.m.
700-7 55a.m.
7-00-8.00 a.m.
715730 a.m.
720-7.50 a.m.
7:30-7:55 a.m.
7.307:55 a.m.
7:30-8:00 a.m.
7-30-8.00 a.m.
8:00-8-15a.m.
8:00-8 30 a.m.
8:00-9:30 a.m.
8:00-10:00 a.m.
8:00 10°50 a.m
815845am.
8 30-9-30 a.m.
8.30 1000 a.m.
8.3013-00 am.

8 30a.m. 500 p.m:
85711 55 am.
9 00-9:30 a.m.
9 00-9:30 a.m.
9.009:30 a.m.
9:009:30am.
9:009:30 a.m.
9 009:45a.m.
9:00-10:00 a.m.
9:00a.m.-7.00 p.m.
9:30-10-00 a.m
9-30-10:25 a.m.
9:30-11:00 a.m.
9.30-11.00 a.m.
9 302.m.-5:00 p.m.

10:00-10:15 a.m.
10:00-11 00 a.m.
10:00-11:00 a.m.
10:00-11:30 a.m.
10:00-12 30 a.m.
10:15-10:30 a.m.

10.30-11:00 a.m.
10:30-11:00 a.m.
10.30-11:00 a.m.
10:30-1115 a.m.

TIME
UTC/GMT

0900 0315
09000915
09001030
0900 1100
0315 1100
0930-1030
1000 1005
1000 1030
1000 1030

1000 1030
1000

1000 1300
1000 1602
1030 1130
1030 1200
1055 1155
1100 1115
1100 1156
1100 1245
1100 1250
11001300
1100 1330

1100 1400
1100 1500
1100 1600
1130 1145
1130 1400
12001215
12001215
12001215
12001230
1200 1230
1200 1245
1200 1245
12001255
1200 1300
12151230
1220 1250
1230 1255
1230 1255
12301300
12301300
1300 1315
13001330
1300 1430
1300 1500
1300-1550
13151345
13311430
1330 1500
1330 1600

1330 2200
1357 1655
1400 1430
1400 1430
14001430
1400 1430
1400 1430
1400 1445
1400 1500
1400 2400
1430 1500
14301525
1430 1600
1430 1600
1430 2200

15001515
1500 1600
1500 1600
1500 1630
1500 1730
1515 1530

1530 1600
1530 1600
1530 1600
1530 1615

STATION

BBC

R. Japan®

R. Australia
AFRTS-Washington
BBC

V. ot Germany

UN Radio

R. Japan

R. Korea

V. of Vietnam

R. Austialia

R. Moscow (via Cuba)
ABC, Perth

Sri Lanka Br. Corp.
V. of Asia, Taiwan
R. Thalland

R. Japan

R. RSA
TWR-Bonaie

R. Pyongyang

R. Australia

BBC

4VEH, Hait

VOA
AFRTS-Washington
R.R.1. Yogyakarta
CBC Northern Service
Vatican R.

R. Japan

V. of Kampuchean People
Kol Israef

R. Tashkent

V ot Germany

R. Berlin International
R. Peking

HCJB, Ecuadar

V. of Greece

R. Utan Bator, Mongohe
Austrian R.

R. Tiana

R Sweden

BBC (English by rado)
R. Japan

R. Finland

HCJB, Ecuado:

R Australia

R. RSA

Swiss R. International
R. Finland

Alttndia R

BBC

. Moscow {via Cuba)

. of Phlippines
Japan

Swerden

Norway

Rev. Party, N. Korea
Tashkent

Berlin International
V. of Indonesia

CBC Northern Service

I T I <D

-R. Finland

R. Nedertand
HCIB, Ecuadot
Burma Br. Ser.
UN Radio

R. Japan

V. of Rev. Ethiopia
BBC

R. Australia
BSHKJ, Jordan

V. of Greece

R. Atghanistan

R. Yugostavia

Swiss R. International
R. Tampa, Tokyo

WWW ammednaaaradiaohietary com
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FREQUENCIES, WH:

11955, 9640, 9510, 6195
9505

9670

11805, 9700, 9585, 9575, 6030
17790, 17695

17780
15245, 9565, {Tue-Sat.}
9505

11725, 9580, 9525 {frequent
changes)

12035, 10640, 7470

5995

3600

9610

17850, 15120, 11835 (not ail Eng.)
5980 (Sun 1030-1040) {time varies)
11905, 9655

9505

25790, 21535

15225 {Sat-1330. Sun-1415)
9977

9580

25650, 21710, 21660, 21550
(11775, 1100-1130 + 1300-1330 only)
11750, 9510, 6195
11835,9770

11715, 9565

15430, 15330, 11805, 9700
5046

9625. 6195 not ali English)
21485

9505

11938, 9694

25625, 21495, 17685, 15600, 11620
9600, 9540, 6025, 5975
21600, 17875, 17765, 15410
21540, 21465, 17700, 15165
15520

15115, 11740

21655, 17785, 11730
12070, 9553 (not Sun)
17860 (trequent changes)
11965, 9515

21690

21695

9505

15400

17890, 15115, 11740
11705,9770

25790. 21535, 15220
21570, 21520

15400 {Sun. oniy)

15335, 11810

25650, 21710, 21660, 21550, 15400
{fram 1430), 15070

11840
11950, 9579 (Sun 1555)
9505

21615

21730. 17840 {Sun only}
4557, 4109

9600, 9540, 6025, 5975
21540, 21465, 17700

15200, 11789
11720, 9625 {nor ali English)
15400, 21475

21480, 17855

17890, 15115

5985, 5040

21670, 15410 {also French; when
in session}

9505

9560
17830, 15260 (Sat, Sun
9770

9560

21455, 17830, 11730

(tast two, not Tuyes.)

4775

15300, 15240

21570

9595, 6055 (exc Sun)

POPULAR ELECTRONICS
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10:30-11:30 a.m.
10:45-11:00 a.m.
11:00-11:15 am.
11:00-11:16 am.
11:00-11:30 a.m,
11:00-11:30 a.m.
11:00 a.m.-12:45 p.m.
11:00 a.m.-1:00 p.m.
11:00 a.m.-6:00 p.m.

-11:30 am.
11:45-12:00 a.m.
12:00-12:15 p.m.
12:00-12:15 p.m.
12:00-12:30 p.m.

12:00-1:00 p.m.

12:00 p.m.-12:30 a.m.
12:05-12:55 p.m.
12:10-12:55 p.m.

12:45-3:00 p.m.

12:45-5:30 p.m.
1:00-1:15 p.m.
1:00-1:3G p.m.
1:00-1:30 p.m.
1:00-1:45 p.m.
1:00-2:00 p.m.
1:00-2:00 p.m.
1:00-3:00 p.m.
1:00-4:00 p.m.
1:00-5:00 p.m.
1:15-1:45 p.m.
1:15-2:15 p.m.
1:30-1:35 p.m.
1:30-2:00 p.m.
1:45-2:15 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.
2:00-3:00 p.m.
2:30-3:30 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.
3:004:15 p.m.
3:104:40 p.m.
3:3044:20 p.m.
3:304:30 p.m.
3:50-4-40 p.m.
4:004:15 p.m.
4-004:50 p.m.
4:00-5:00 p.m.
4:15-5:00 p.m.
4:15-7:00 p.m.
4:30-5:00 p.m.
4:30-5:00 p.m.
4:30-5:00 p.m.
4:30-5:00 p.m.
4:305:30 p.m.
4:306:00 p.m.
4:405-40 p.m.
5:00-5.15 p.m.
5:005:15 p.m.
5:00-5:30 p.n.
5:00-5:30 p.m.
5:00-5:45 p.m.

5:00-6:00 p.m.
5:00-7:00 p.m.
5:00-7:00 p.m.
5:36-6.00 p.m.
5:45-6:00 p.m.

5:45-6:00 p.m.
5:45-6:00 p.m.
6:006:30 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.
6:00-7:30 p.m.

6:00-7:50 p.m.

DECEMBER 1979

1530-1630
1545 1600
1600-1615
1600-1615
1600-1630
1600 1630
1600-1745
1600-1800
16002300

-1630
1645-1700
1700 1715
1700 1715
1700 1730
1700-1800
1700-0530
1705-1755
1710-1755
1745-2000

17452230
1800 1815
1800-1830
1800-1830
1800-1845
1800-1900
1800 1900
1800 2000
18002100
1800 2200
1815-1845
18151915
1830 1835
1830 1900
18451915
1800 1910
19001915
1900 1930

1800 1930
1800 2000
1900-2000
1930-2030
2000 2015
2000 2030
2000 2030
2000 2030
20002115
2010-2140
2030 2120
20302130
2050 2140
21002115
2100-2150
21002200
2115-2200
2115 2400
2130-2200
21302200
2130-2200
2130-2200
21302230
2130-2300
2140-2240
22002215
2200-2215
2200-2230
22002230
2200-2245

2200 2300
2200-2400
22002400
2230 2300
22452300

2245 2300
2245-2300
2300-2330
23002330
2300 2330
23002330

2300-2350

2300-2400
2300-2430

2300-2450

V. of Vietnam

R. Canada International
R. Japan

R. Pakistan

R. Korea

R. Norway

88C
AFRTS-Washington
VOA

R. Singapore

R. Canada International
R. Japan

Vatican R.

R. Pakistan

HCJB, Ecuador

R. New Zeatand

R. France International
BRT, Belgium

BBC

All india R.

Japan

Canada International
Norway

Korea

of Nigeria

Uganda

Australia

Kuwait
AFRTSWashingten
Swiss R, International
R. Bangladesh

UN Radio

V. of Revolution, Guinea
Sti Lanka 8r. Corp.

R. Tahiti

R. Japan

R. Canada international

DD DDDD

o

R. Afghanistan

B8.S.K. Saudi Arabia
HCJB, Ecuador

V. of Iran

R.Japan

R. Algeria

R. Canada International
Kal Israel

88C

R. Habana Cuba

R. Nederland

V. of Vietnam

R. Hahana Cuba

R. Japan

R. RSA

V. of Nigeria

88C

R. Free Grenads

R. Canada internationat
KGEI, San Francisco
HCJB Ecuader

. Saotia

Baghdad

of Turkey

of Free China
Yugoslavia

Japan

Nacional, Venezuela
Norway

BC

W DDDDODC DD

CBC Radio

VOA
AFRTS-Washington
Kol Israel

BBC

SOBRE, Uruguay
UN Radio

R. Japan

R. Korea

R. Sweden

R. Vilnius

Rdif. Argentina

4VEH, Hait
BBC

R. Pyongyang
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12035, 10040, 7470

21695, 17820, 15325

3505

21755, 21486, 21450, 17910, 17665
11830,9720
15345, 15175 {Sun only)

21710, 21550, 17880, 17830, 15260
17765, 15430, 15330, 11805
26040, 21485, 17870,17710
15445, {15410 to 2200}

11940 (fade-in time varies)

21695, 17820, 15325

9505

17900

15470, 11675

21480, 17825 {frequent changes)
17860, 15345

21705, 21595, 21580

17740

15400, 15070, 12095

{11820 from 1800}

11620

9505

17820, 15260

11895 (Sun only)

15255, 11830

15119, 15185

15250

11800

11690 (frequent changes}

21570, 17765, 15430, 15330, 11790
21585, 17830, 17730

15285, 11765 (both vary, freq. changes)
21670, 19505-SSB, 15410 {Mon-Fri)
15308 (varies} {Mon and Fri)

17850, 15120, 15115, 11870
15170, 11825 {exc Sun)

15270

17760, 15325, 11905

17820, 15260

15075 (frequent changes)

11855

21480, 17895, 15225 (treq. changes)
9139 or 9022 {frequent changes)
15270

11615,9610

17820, 17760, 15325, 11905
17645, 15415, 11655

21710, 17840, 15260, 15070, 6175
17855

21640, 17695, 17605, 152240, 11730
15012, 10040

17750, 9770

15270

21535, 17780, 15155

15185, 15119

21710, 15420, 15260, 15070, 6175
15045 (time varies)

17820, 15325, 15150, 11945

15280

21480, 17895, 15225 (frequent changes)
7115, 5915 (frequent changes)

9745

11955, 11880, 9515, 7170

17890, 15345, 11745

9620

17755, 15305

15400 {irrequliar}

15175, 11850, 9590 {Sun only)
21710, 15420, 15280
15070, 9590, 6 175, 6120

11925, 9575

21460

25615, 21570, 15430, 15330, 11790
11655, 11638,9815, 71412.5

15420, 15260, 15070, 9590, 9410
6175,6120

11885, 9515 (time varies)
15225, 11920 {Mon-Fri)

17755

15570, 15385, 11840 {frequent changes)
11705, 9595

17870, 15405, 15180, 12060,
11790, 11735

11710 (Mon-Fri)

11835,3770

16420, 15260, 15670, 11910, 9530
9580, 9410, 7325, 6175

6120, 5975

9977
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The Complete Microcomputer Systems Handbook 322 p. 51
73 Buyer’s Guide To Everything Electronic For The Home 224 p $5.95 :
) Master Hdbk of 1001 MORE Prac. Electronic Circuits 700 p. $12.95 )
Z The GIANT Handhook ol Computer Projects 504 p., 217 il.  $9.951
L1 Model Radio Control—3rd Edition 256 p., 252 il. $6.95 !
3 Micropracessor Cookbook 266 p., 124 1l. $5.95
1 T'shooting With Modern Electronic Test Instruments 304 p. $7.95
] How To Repair Clocks 182 p., 90 il. $5.95
_J All About Telephones 192 p., 140 il. $4.95
) The Laser Experimenter's Handbook 210 p., 187 il. $6.95
{3 Design, Build & Program Your Own Working Computer System $7.95
J How to Select & Instail Your Own Speakers 238 p., 131 il. $5.95
D The Master Handbook of ALL Home Heating Systems 352 p. $1.95
7 Practical Troubleshooting With the Modern Oscilloscope 288 p. $7.95
1 Basic Gunsmithing 288 p.. 152 il. $1.95
_J The A to Z Book of Computer Games 308 p., 73 1l. $1.95
1 OSCAR: The Kam Radio Satellites 128 p., 95 il. $4.95
.2 Making & Using Electricity From the Sun 144 p., 73 il. $5.95
L. How To Build Your Own Working Robot Pet 238 p.. 86 1. $6.95
C Antenna Data Reference Man. —incl. dimension tables 266 p.$7.95
J Build a Small Budget Recording Studio From Scratch 336 p.$8.95
U] How To Make Your Own Solar Electricity 168 p., 87 il. $5.951
2] Adding Solar Heat To Your Home 280 p., 185 il $7.95
2 How To Build Your Own Self-Programming Robot 238 p. $7.95

Handbook of Electrical Noise: Msmnt. & Technology 280 p. $6.95

_ Radio Control Handbook —4th Edition 420 p, 3151l $9.95
C. The Giant Book of Amateur Radio Antennas 462 p.. 255 1.  $8.95
] Lasers, the Light Fantastic 294 p.. 158 1l $6.95
L1 The Power Supply Handbook 420 p.. 292 il. $1.95
T The Complete Handbook of Robotics 364 p.. 137 1l. $1.95
_ Artificial Inteligence 252 p.. 118 il. $7.95
"1 Hdbk of Remote Control & Automation Tech 294 p., 250 1. $7.95
— Build Your Own Working Robot 238 p.. 117 $5.95
The “"Compulator” Book 322 p., 224 1. $7.95
Miniprocessors: From Calculators to Computers 192 p.. 67 1l. $5.95

_> Compiete Hdbk. of Public Address Sound Sys 272 p., 148 il. $7.95
“1 Home-Brew HF/VHF Antenna Handbook 210 p.. 143 il. $595
_1 IC Function Locator 224 p.. 28 1l $5.95
_1 Beginner’s Guide to Making Electronic Gadgets 140 p. $4.95
. Microprocessor Programming for Computer Hobbyists 378 p. $8.95
Iilus. Dict. of Broadcast-CATY-Telecommunications 420 p.  $8.95

L. Linear IC Applications Handbook 280 p., 184 1. $6.95
Z Build-It Book of Dptoeiectronic Projects 238 p.. 175 il. $595
. Solid-State Motor Controls 322 p.. 162l $8.95
_J Model Railroad Electronics 308 p.. 224 (. $5.95
1 The ABC Book of Hi-Fi/Audio Projects 182 p.. 131 4l $4.95
_ Repair Smait Gasoline Engines, 2nd Ed 392 p., 251 $6.95
. 88 Practical Op Amp Circuits You Can Build 140 p.. 120 il. $4.95
Z How to Build Metal/Treasure Locators 140 p., 58 il $395
1] Build-1t Book of Digital Electronic Timepieces 294 p., 209 11.$6.95
_ C.ET. License Handbook, 2nd Edition 448 p.. 381 il $9.95
_ Third Class FCC License Study Guide 322 p., 88 il. $6.95
_ Practical Solid-State DC Power Supplies 196 p., 151 il. $6.95
_ 106 Easy Electronics Proj...Beyond the Transistor 244 p.  $5.95
_ Install Your Gwn Home or Mobile Electric Power Plant 252 p. $5.95
— Design & Build Your Own Custom TV Games 546 p., 244 il. $9.95
= Computerist's Handy Manual 64 p., 39 il. $295
iJ Oigital Interfacing With an Analog World 406 p., 277 . $8.95
'] How to Select & Install Your Own Speakers 238 p., 131il. $5.95
_1 Understanding Electronics 182 p., 265 il. $4.95
1 24 Tested. Ready-To-Run Game Programs tn BASIC 266 p. $5.95
—J Amateur Radio License Study Gde For Navice, Tech, & Gen Ciass$6.95
i Direct Current Motors —Characteris & App 252 p.. 170 il. $14.95
Z Design, Build, & Test Compiete Speaker Sys 336 p., 189il. $7.95
Z Color TV Trouble Facthook — Prob & Sol-4th Ed 434 p., 617il. $7.95
O Radio Control Manual —Sys, Circ, Constr-3rd Ed 256 p., 197 il. $5.95
1 First Class Commercial FCC License Study Guide 3412 $7.95
] How to Build & Use Low-Cost Hydrophones 140 p., 37 |I $4.95
] Programs in BASIC for Electronic Eng, Tech, & Experiment. $4.95
Z Illus Dictionary of Microcomputer Terminology 322 p.. 150 1. $7.95
3 Computerist's Handy Databook Dictionary 96 p., 42 il. $3.95
1 303 Oynamic Electronic Circuits 308 p.. 303 il. $6.95

Instatl E'thing Electronic in Cars, Boats, Planes, Trucks & RV's $7. 95

L1 The BASIC Cookbook 140 p.. 49 il. $4.9
_1 Antenna Construction Hdbk for Ham. CB & SWL 238 p., 132 il.$5. 35
1 Radar Detector Handy Manual 80 p., 63 1l. $2.25
1 How to Repair Video Games 270 p.. 182 il. $7.95
) How to Cast Small Metal and Rubber Parts 144 p.. 132il. $5.95
Z TV Field & Bench Servicer's Handbook 208 p., 165 1. $6.95
_ Cut Your Elect Bill & {nstalt Yeur Own Emerg Power System $2.95
— Instrument & Control Sys Engineering Hdbk 434 p., 184 il $19.95
ZJ Begwnner's Guide to Designing/Building Transistor Radios  $4.95
1 Automotive Air Conditioning Hdbk —Install.. Maint/Repair  $6.95
i The Master Handbook of Electrical Wiring 406 p.. 289 il.  $6.95

Understand Sound, Video. & Film Recording 140 p., 74il.  $5.95
owers’ International FET Selector 140 p.. 97 il. $4.95
eginner's Gde to Computers/Microprocessors —with proj $6.95
Oesign & Build Electronic Instrumentation 420 p.. 210il.  $9.95
How to Repair Movie & Slide Projectors 304 p.. 270 ii. $1.95

1 Towers’ International Transistor Selector —2nd Ed. 200 p.  $6.95
Z Closed-Circuit TV Installation, Maint.. & Repair 294 p., 220 il. $8.95
Z Build-It Book of Solar Heating Projects 196 p., 111l $4.95 :
_ Solar Flare Monitor & Propagation Forecast Hdbk 196 p.  $6.95
— 57 Practical Programs and Games in BASIC 210 p.. 64 il.

[J Beginner's Guide to Microprocessors 182 p., 106 il.

Z Modern Electronics Math 686 p., 424 il. 3

O Ham Radio Incentive Licensing Grle—Zmi Ed 154 p.. 70l i
21 Hearing Aid Handbook 336 p., 224 i
) Programming Microprocessors ZBIJ p 105l 1
— How To Repair Home Kitchen Appliances 294 p., 205 il. 1
Z Transistor Ignition Systems 252 p., 162 il. :
O Understanding & Using Modern Signal Generators 294 p. 1
J Color TV Case Histories Ilustrated —Vol. 2; 352 p., 243 ). ]
) Microphones-How They Work & How To Use Them 224 p.

-] Master Handbook of Digital Logic Applications 332 p., 308 il. $7.95
] Amateur Radio Nov Class Lic Stdy Gd—2nd Ed 192 p.. 25 il.$5.95
) CBer's Handybook of Simple Hobby Projects 168 p.. 114 il. $3.95
2 Display Electronics 252 p., 195 il. $5.95
. Complete Handbook of Slow-Scan Tv 305 p., 169 il. $9.95
— CMOS Databook 280 p., 270 il. $6.95

Broadcast Engineering & Maintenance Hdbk §32 p. $19.95

L] Amateur Radio General Class License Study Gde —2nd Ed  $7.95
) Optoelectronics Guidebook 196 p., 120 il $5.95
) Impedance 196 p., 90 il. $5.95
3 Switching Regulators & Power Supplies 252 p., 128 il. $6.95

SENO NO MONEY! We'll invoice you on 10-DAY FREE TRIAL Clip
entire ad to order 100% guaranteed or yuur money refunded

TAB BOOKS &t fia:

. BE NEW ELECTRONICS NDIS

BLUE RIDGE SUMMIT PA 17214
CIRCLENO.55ONFREEINFORMATION CARD
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John Simonton s time -proven
design provides two envelope
generators VCA, VCO & VCF in
a low cost, easy to use package.

Use alone with its built-in ribbon
controller or modifly to use with guitar,
electronic piano, polytonic keyboards, etc.

The perfect introduction to electromc
music and best of all, the Gnome is onl
$59.95 in easy to assemble kit form. Is 1t
any wonder why we've sold thousands?

9
{ ) Send GNOME MICRO- SYNTHESIZER Kit y

: ($59.95 plus $2.00 postage) 0
I{ ) GNOME MICRO-SYNTHESIZER . []
] (Fully Assembled) $100.00 plus $2 postage |
L( ) Send FREE CATALOG . :
! name: RN S, | i
: ’ ]
| address: H
H 1
: city: : :
! BAC/VISA__WC___ cardno. !
]

y DEPT. 12.P i
m 1020 W. WILSHIRE, OKLAHOMA GITV OK 318 d

CIRCLE NO 47 ONFREE INFORMATION CARD

SAVE!

MONEY o TIME e FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

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

SAVE ON NAME BRANDS LIKE:

PIONEER SANSUI
KENWOOD DYNACO
SHURE SONY
MARANTZ KOSS

ANO MORE THAN 50 OTHERS
BUY THE MOOERN WAY
BY MAIL—FROM

audio

BANK CARDS ACCEPTED
12 East Delaware
Chicago, Illinois 60611

312-664-0020

illinols
A Y

CIRCLE NO.31ONFREEINFORMATION CARD

6:00-8:00 p.m.
6-00-8:00 p.m.

6:05-6:20 p.m.
6:45-7:45 p.m.
7:00-7:15p.m.
7:00-7:25 p.m.
7:00-7:30 p.m.
7:00-7:30 p.m.
7:00-7:55 p.m.
7:00-8:00 p.m.
7:008:00 p.m.
7:00-8:00 p.m.
7:00-9:00 p.m.
7:00-12:00 p.m.

7:00 p.m.-1:06 a.m.

7:05-8:55 p.m.
7:15-7:30 p.m.
7:15-8:00 p.m.
7:30-7:50 p.m.
7:30-8:00 p.m.
7:30-8:00 p.m.
7:30-8:00 p.m.

7:30-8:00 p.m.
7:30-9:00 p.m.
7.309:30p.m.

7:30-12:00 p.m.
7:50-8.35 p.m.
8:00-8:15p.m

8:00-8:15 p.m.
8:00-8:20 p.m.

8:00-8:30p.m.

8:00-8:30 p.m.
8:00-8:45 p.m.
8:00-8:55 p.m.
8:00-8:55p.m.
8:009:00 p.m.
8:00-9.00 p.m.
8:00-11:30 p.m.
8:00-10-30 p.m.
8:00-11:50 p.m.
8:00-12:00 p.m.
8:30-8:50 p.m.

8.30-8:55 p.m.
8-30-8:55 p.m.
8-30-9:00 p.m.

8:30-9:25 p.m.

8:309:30 p.m.
8:45.9-15 p.m.
9:00-9:15 p.m.
9:009:25 p.m.

9:00-9:30 p.m.
9:00-9:30p.m.
9.009:30 p.m.
9:009:30 p.m.

9.00-9:50 p.m.
9.00-9:55 p.m.
9:00-10-00 p.m.

9.00-10 05 p.m.
9:00-10:30 p.m.
9-00-11:30 p.m.
9:159:30 p.m.
9:309:45p.m.
9:30-9:55 p.m.
9:3010:00 p.m.
9-30-10:00 p.m.
9:30-10:15 p.m.
9:30:10°25 p.m.
9:3010:30 p.m.

10:00-10:15 p.m.
10:00-10:15 p.m.
10:00-10:25 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.

23000100
2300-0200

2305-2320
2345-2445
0000-0015
0000-0025
0000 0030
0000-0030
0000-0055
0000-0100
0000-0100
0000-0100
0000-0200
0000-0500
0000-0606
0005-0155
0015-0030
0015-0100
0030-0050
0030-0100
00300100
0030-0100

0030-0100
0030-0200
0030-0230

0030-0500
0050 0135
0100-0115
0100-0115
0100-0120
0100-0130
0100-0130
01000145
0100-0155
01000155
0100-0200
0100-0200
0100 0200
01000330
0100 0450
0100 0500
0130 0150

01300155
0130-0155
0130-0200

01300225

01300230
01450215
0200-0215
02000225

02000230
0200-0230
02000230
0200 0230

0200-0250
0200-0255
0200 0300

0200 0305
0200-0330
0200 0430
0215-0230
0230 0245
0230-0255
0230-0300
02300300
02300315
0230-0325
0230 0330

0300-0315
0300-0315
03000325

0300-0330
0300-0330
0300 0330

0300-0330

CBC Southern Service
R. Moscow

Austrian R.

R. Japan

R. Japan

R, Tirana

R. Norway

Kol Israef

R. Peking

VOA

R.Sofia
AFRTS-Washington
R. Luxembourg
FEBC Philippines
CBC Northern Service
Spanish Foreign R.
V. of Greece

BRT, Belgium
SODRE, Uruguay
R. Sweden

R. Prague

R. Kiev

La Cruz del Sur, Bolivia
HCJB, Ecuador
BBC

HCJB, Ecuador
TWR-Bonaire

R. Japan

Vatican R.

RAL, ltaly

Kol Israel

R. Canada International
R. Berlin international
R. Prague

R. Peking

VOA

V. of Free China
AFRTS Washington
R. Australia

R. Habana Cuba
WYTFR, Family Radio
V. of Germany

Austrian Radio
R. Tirana
R. Budapest

R. Bucharest

R. Japan

Swiss R. International
R. Japan

R. Warsaw

Kot Israel

R. Canada International
R. Norway

R. Budapest

R. RSA
R. Peking
R. Moscow

TIFC, Costa Rica
R. Cairo

AFRTS Washington
V. of Greece
Pakistan

Tirana

Lebanon
Sweden

Berlin International
. Nederland

BC

W DD>D>D>DD

R. Japan
Austrian Radio
R. Warsaw

R. Canada International
R. Portugal
R. Budapest

R. Kiev
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11710, 5960 {Mon-Fri}

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

12015, 9770, 5345 (Sun only}
17825, 15270

17755

9750, 7065

6005 (Mon only)

11638, 9815,7412.5

17855, 17680, 15520, 15115
21460, 15205, 11740, 9650, 6130
9705

25615, 21570, 15330, 11790
6090

17810

9625, 6195 (not alt English)
11880, 9630

11730, 9655, 9515

9685, 6080

11885, 9515 (time varies)

11905

6055

17870, 15180, 15100, 7215, 7150
6020, 5980

4875 {Mon only}

15115

15260, 15070, 11910, 11750, 9580
9410, 7325, 6175, 6120, 5975 '
11915, 9745

11925

17755

11845, 9605, 6015

11800, 9575
11638,9815,7412.5

11940, 11830, 5360

11975, 9730

11990, 9740, 9540, 7345, 5930
17855, 17680, 15520, 15115
15205, 11740, 9650, 6130
17890, 15345, 15270

25615, 21570, 15430, 9755, 6030
21740, 17795

11930, 11725

9715

11865, 9605, 9565, 9545, 6145
6100, 6085, 6040

9770, 5945

9750, 7120

17710, 15225, 11910, 9835, 9585
6105 (Wed, Fri only)

15380, 11940, 11840, 11735
9690, 9570, 5330

21640, 17825, 17725, 15270
11715, 9725, 9660, 6135

17755

15120, 11815, 9525, 7270

7145, 6135, 6095

11638, 9815, 7412.5

11940, 11845, 5960

11870, 9590, 6005 {Mon only}
17710, 15225, 11910, 9835, 9585
6105 {not Mon)

17780, 15220, 15155, 11300
17855, 17680, 15115

12050, 11960, 9700, 9685, 9600
9530, 7440, 7205, 7195, 7115,
7105,6125,5940

9645, 5055

12050, 9475

21570, 17765, 11790, 9755, 6030
11730, 9650, 9515

21590, 17830

9750,7120

15440 (frequent changes}

11705, 9695

11975, 9730

9590, 6165

11910, 11750, 9580, 9410, 7325
6175, 6120, 5975

17755

9770, 5945 (Sun onty}

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

11940, 11845, 11770, 9535, 5980
11935, 6025 (Mon -0320}

17710, 15225, 11910, 9835, 9585
6105

9580, 7320, 7260, 7215

7175, 5970

POPULAR ELECTRONICS


www.americanradiohistory.com

10:00-10:50 g.m. 0300-0350 V. of Free China c 17890, 15345
10:00-10:55 p.m. 0300 0355 R. Prague B 11990, 9740, 9540, 7345, 5930
10:00-10:55 p.m. 0300-0355 R. Peking B 17680, 15300, 12055, 11685 [
10:00-11:00 p.m. 0300-0400 RAE, Argentina c 9690 {Tue-Sat)
10:00-11:00 p.m. 0300-0400 Radiobras, Brazil A 15290
10:00-11:00 p.m. 0300-0400 R. Baghdad c 11935
10°06-11:00 p.m. 0300 0400 R. Moscow B 7440, 7205, 7195, 7115,

7105, 6125, 5940
10:00-11:15 pm. 03000415 R, Uganda B 15325 - i
10:00-11:26 p.m. 03000426 R.RSA B 17780, 15220. 11300, 9585, 7270 I a'
10:00-11:30 p.m. 0300 0430 R. Cultural, Guatemala B 3300 A Teuhnnlng u
10 00 p.m.-2.30a.m. 03000730 VOA A 17865, 15240, 9670, 5935
10-30-10.55 p.m. 03300355 R.Twana B 7300, 6200 L ”
16 30-10°55 p.m. 0330 0355  Austrian Radio E 9770, 5945 aB[B rpleﬂe O
10:30-11:00 p.m. 03300400 R. Australia B 17785
10:30-11.15 p.m. 0330 0415 R. Berlin Internatipnal B 6080, 5955
10:30:11:45 p.m. 03300445 BBC A 11910 {10 0430}, 9410, 6175, 5975
10:30-11:00 g.m. 03300400 R. Finland E 9675
103012.00 p.m. 03300900 R. Tanzania 0] 16435
10.30 pm. 100 am. 0330-0600 R.Habana Cuba A 11760
1051 10.58 p.m. 03510398 V. of Yerevan c 15180, 12000, 8735

{Sun, Wed, Thu, Sat)
11-06-11:15 p.m. 040600415 R.Japan E 17755
110011 15pm 04000415 R. Budapest B 17710, 15225, 11910, 9835, 9585,

6105 {Wed & Sat} (Mon-0430)
11-00-11:30 p.m. 04000430 R. Bucharest C 15380. 11940, 11840, 11735,

9690, 9570, 5930
11:00-11:30 p.m. 0400 0430 R. Canada International A 11845, 11770, 5960
11:00-11:30 p.m. 04000430 R Norway B 11850, 9610, 5965 (Mon anly)
110019:45 pm. 0400 0445 R, Korea C 15570, 11820 Weln:ash C 37
11.00-11:55 p.m. 04000455 R.Peking B8 17680, 15300, 12055, 11685
11 003.00 a.m. 0400 0800 R. Moscow B 9735, 9665, 9635, 9610, 9580,

7260, 6150, 5305 " 3 AL
11-00 1200 p.m. 0400 0500 R. Australia B 17795, 15320 More an a Pream phner
1130 11°55 p.m. 0430 0455  Austrian R. B 15260
11:30 12:00 p.m. 0430 0500  Swaiss R. International B 9725, 6045 .
11:3012:00 p.m. 04300500 R. Sofia B 7115 (frequent changes) Mclntosh has received peerless ac-
11:30 p.m.-2:00 a.m  0430-0700 AFRTS Washington A 15330, 11790, 9755, 6030 = H
11.45 p.m.12.45am. 04450945 B8BC A 9510,6175, 5975 CIalm frﬂm Jr_umment DIMUCt
11.55p.m.-1.00am. 04550600 V. of Nigeria B 7255 testing laboratories and outstand-
12 0012 15 am 05000915  Ko! Israel B8 15105, 11638, 9815 . . . o
120012:15am. 05000515 8. Jaan ¢ 15270 ing international recognition! You
12:0012:30a.m. 05000530 R. Portugal B 11935, 6025 {Mon -0520) can learn why the "more than a
12 00-1-00 a.m. 0500 0600 R. Austratia C 21680, 17890, 17870, 17725 agr
12002:00am. 05000700 HCJB, Ecuador 6 119159745, 6035 preamplifier” C EEI has been
12.15-1.15 am, 05150615  Spanish Foreign R, B 11880, 9630 selected for these unique honors.
12.22 12.30 a.m. 0522 0530  UN Radiop A 9540, 6055 (Tue-Sat)
12-30-12-50 a.m. 05300950 V. of Germany A 11905, 11785, 9650, 9545,

§185, 5960 Send us your name and address
12.301.25am 0530 0625 R. Nederland A 9715,6165 r
12 30-2:30 a.m. 05300730 R. New Zealand (& 17860, 6105 ﬂnd L ” E'Tlnd 'f'I.'ILi the cnmPlEtE
12:45-1 00 a.m. 05450600 UN Radio A 9540, 6055, {Tue-Sat) product reviews and data on all
12.452.30 am. 05450730 BBC B ;:?(7]0,6:;255 11860, 9640, Mﬂmtﬂﬁh prﬂEUETS. cupies l}‘ Ivhe
1:001.15 am. 06000615 R. Japan C 15270 international awards. and a Morth
1:00 1:30 a.m. 06000630 R. Norway B 9645 (Mon only) 0 F 0
1.00130am. 0600 0630  R. Austraiia E 21680, 21525, 17725, 17755, 15240 Amencan FH d"Edan' Ynu w'”
1:00-2.00 a.m. 0600 0700 RAE, Argentina C 9690 {Tue-Sat only) understand why Mclntosh praduct
1.002.00 a.m. 06000700 R.RSA E 21535, 17780
115130 am. 06750630 R. Canada International B 11735,9730,9655, 6140 (Mon-Fri) research and development always
1253.55 am. 06250855 V. of Malaysia G 15295,12350,9750 has the appzarance and tech
1.302°00 a.m. 06300700 R Austrahia B 21680, 17725, 15240, 9670 .
130300 a.m. 05300800 R. Hahana Cuba A 9525 nological look to the future.
1:45-2:00 a.n:. 06450700 R. Canada International B 11735, 9730, 9655, 6140 (Mon-Fri)
1:57-4 55 a.m. 0657 0955 V.ot Phtippines E 11950, 9579
2:002.15 am. 07000715 R Japan C 15270 _ ]{eep up to date.
2.00 3:00 a.m 07000800 Xandir Malta 0 9670 {Sat only}

{trequent changes) o
2004 00 a.m. 0700 0900 R. Australia B 21680, 17725, 11740, 9670, 9570 Send “0“
207-2-15am. 07070715  UN Radi A 11840, 6135 {Tue-Sat)
2.302-45 am. 07300745 UN Radio A 11840, 6135 {Tue-Sat)
2303 25a.m. 07300825 R. Nederfand B 9770,9715
2:304:00a.m. 07300300 BBC B 15070, 11955, 9640, 9510 Mcintosh Laboratory Inc.
2:30 630 a.m. 07301130 R. New Zealand C 119456105 Box 96 East Side Station
259 a.m. fade 0755 Action Radio, Guyana C 5950 Binghamton, NY 13904
3:00-3:15 a.m. 0800 0815 R. Japan B 9508
3:304:25 am. 08300925 R. Nederland 8 95 Name
3:30-5:00 a m. 0830 1000 FEBC, Philippines 5 11765
Explanatory Nates WU
1. Times i fust column mg EST For AST, add 1 howr CST, subtract 1 hour MST, subtract 2 howrs, PST subtract 3 Clty State le
hours Gays of week are v GMT
2. Quality A strong signal and very reliable reception. 8 regular reception C occasional receptinn under tavorable .
conditwns O —rarely audible These ratings are for locations in the cential USA European and African stations are in If you are in a hurry for your catalog please
general, more reliably receved in eastern North Amernica Asian and Pacific stanions are mote reliahly recewved in send the coupon to Mcintosh. For non-rush

western North America. North American stations are recesver well exceptinareas too close to the tansmitter site

3 The intormation i this histing «s torrect to press ime. However, fraguencies and schedules are constantly changing

Listen to "D'X Digest” on R Canada Internationel for late changes, Sunday ai 18071915 {tu Europe}, GMT Mondays !
a1 0117 and 0317 and Wednesdays at 2145

service send the Reader Service Card to the
magazine.
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" PRECISE
CAPACITANCE
& MEASUREMENTS

with your
Frequency Counter

Simply attach the C-Probe Il to the input connector of your
frequency counter for 2 direct readout of a capacitor’'s value
of from .1 pF to 10,000 M1d. with an accuracy of .25%{(pF
range) or .5%(mfd rangey FEATURES - XTAL controlled time base
ten turn pots for pf and mid calibration. ten turn Stray capacitance 2ero
control to eluminate stray or fead capacitance to 50 pF. user selectable
gats times of .1:1°10 or 1/6 (CSC MAX 100 use) second(s). all CMOS
IC's(7} tor over 100 hours of operation from seif contamned 9V baltery
aptional Ni-Cad battery pack & AC adaptor. n circuit voltage reguiation
for accuracy and supply voltage range from 9 to 28 VOC @ 8 ma. two
measurement ranges(p! & mid) + X10 & X1 resolution button Paim sized
hght & rugged oF Range Switch LI -|

C-Prabe Il ™7 Tx10 Resoution Swiich x1|  x10
Measurement Range | - 10 oF 1 10%F ! 001 10"Mid | 0001 10°M

Accuracy 25% 5% || 5% 5%

Resalution 1pF 1pF 001Mid 0001 Mid

Assumes 7 (o more) digit 1g ¢t The C Probe © works directly with BK CSC
Dana Data Prec Davis DS Fluke Formula nt | Heathkt HP  Leader
Monsanto NLS Optue ectiomics Philps PowyPak  Quest Rado Shack
Ramsey Sabtioncs Sencare Smpsor Systron Donner & Teklronix count
ers ar any others havng 1 1 o1 10 S requiar gate times

SHIPPED WITHIN 10 DAYS DF DADER/Fully cal & W/100 Hr. battery
C-PROBE I @ 7995ea
AC Adaptor @ 995
NI-CAD Batt @ 995
BNC Cable 8.95
Calibration Cap pF 149

or Mid (specify)

SHIPPING & HANDLING - USA-$2 50/
EUAOPE $5 50 CA fles 3dd 6% lax

Box 3751
Thousand Daks CA
91359
805/495-7673
INTERNATIONAL
INSTRUMENTATION. INC

. (dEa e naumes we come
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SOUND EFFECTS GENERATOR BASKC KIT
Sow (ANE: LLECTRON €S MAKES 1* FOSSIGLE 10 8L LD LR OwWn
pomiehooTs Lengaroy L aE sreRolN S TonTIAKIL aE, SuBd
TEYT7 SOUAG Cil™ PLUS L. F1GHED ANG DR (LEL
SR ROy LAy APD LAYOUT INSTRUCTIONS .
GARG -arES  SivPL D 4 ENERATOR CAFAKLE O
ASER SMUNLS, LOCOMCT IVE. S IRERS. IRFLANES GLoCrS € lCs
st s e O s (Exgfa I8 WhGsia
P EEW S 1sLARD RESISTERS  CaP fofd
S, SW TC-ES £OTS SFEMH 2N TRAKS STOR AND 9V

LiER% LI
Te77 HOARC
i AND INSTRUCTIGAS

PN2270 TRANS STOR +OR AKDVE 2R

I OL kA y ALREAD PURC ASED
THE F( 8OAFL AND INSTRUCTIORS ONL ™,

ln,CR SLAVE TRIGGER

e TS KIT

“F SLPPLY &.. TeE GOM-OKERIS
YLUZ SCIEFa! C *. MFE & SE
LiUVE SLAVE TRILGER wr CR

~ILL FIRE YOUR SLAVE STROBE
Atn YOU TR UGER YOLR MASTER

LA0BE | $1.50

sc~£m

. 55,95

39 EAC

1P YOL Ma~ bLY
fe,

$2 .49

2 Digital - -

Counting §

Module %
TR

e T en Y

o

$2.00
Wheel of
Fortune
s, \ i

s7.50 L L.ﬂ.hm., e $899

@@@@@@@@@D@@b@@@ﬂﬂ@@
LED Panel SLA—1 Jumbo
Mounting Kit Readout B Red LED

e o | :
« 4 for $2.00
[ Ge sub-c

12 sets for $1.00
RO170
Rectifier Nicad ¢ o
510r$1.00 [ 7~ - ~J
100 for $15.00 viis $2.00 $1.00

Tube Specials | Alco Knob AA Nicads &
T Charger
£ AL Pty ) cwas

Ny *
2 for $1.00

6VDC Xenon -

120 VAC
Xenon
Strobe Kit

FEREREEEEEERRE

" 10 tor $1.00

Color Crystal

2 tor $1.00

$6.95

= Min mum order $5 00
*Please inctude $1 00 for postage
<V 53 MC and COD accepted

e ectronics inc a Phone orders are welcome

P 0. BOX 27038 DENVER,CO 80227 (303) 781-5750
our ree guant catalog al unigue il 1

Fend for
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Computer Bits

By Leslie Solomon
Technical Director

NEW DEVELOPMENTS IN BUBBLE MEMORIES

COUPLE of months back, | had the

pleasure of speaking with four design-
ers of magnetic-bubble memory chips from
four different companies. My interest was in
practical applications rather than the re-
search going on. Here are some of the things
| found out:

Operating speed is going up. One re-
searcher claimed that 1-MHz operating
speed with density expected to top 107 bits
is in the foreseeable future. The price curve,
of great importance to the computer experi-
menter, is expected to follow that of the mi-
croprocessor—down by a factor of 10 in the
next three years. (Remember, that the 8080
went from over $300 in 1975 to about $10
today.)

The Bell Labs man had some very interest-
ing things to say. The biggest piece of news
is that Bell already has an experimental
1-megabyte chip in operation. In comparison,
the largest RAM chip is 64K bits (8K bytes)
and the largest ROM is 128K bits.

The experimental Bell bubble chip is 1.3"
(33-mm) square and has 1792 minor loops,
each of which is capable of storing 6441
bits. This yields a maximum capacity of 11.5-
megabits, which provides redundancy in the
event of minor-loop failure. The bubble do-
main has been reduced to 1.7 micrometers
and separate read and write lines provide
access to the minor loops. We could not get
a price (which should be tremendous at this
time), nor could we obtain information about
when this chip will become available.

If Bell Labs continues along these lines
(and if other chip manufacturers climb on the
high-density, high-speed bubble bandwag-
on), the day of the solid-state, no-moving-
parts (if you don't consider the bubbles as a
mechanical element even if they do move)
replacement for the sometimes troublesome
mechanical disk will socn be with us.

Printer. The Model 88T dot-matrix impact
printer features 100-character-per-second,
bidirectional printing at 80, 96 or 132 col-
umns, and can print at 10, 12 or 16.5 charac-
ters per inch, with an upper and lower case
96-character ASCIl set on a 7X7 dot matrix.
It accepts fanfold forms from one to 9.5
inches in width, or it will act as a pressure
roli feed when using 8.5-inch roll paper up to
5 inches in diameter. Its continuous-loop rib-
bon cartridge allows the entire hatf-inch wide
ribbon to be used with the 0.1-inch character
height. It will accept RS-232CL or parallel
data and has a two-line buffer. Physically,

WWW arhrerieaniadiahietory com

the 88T is 16's inches wide by 10% inches
deep by 6% inches high. $749. Micro Peri-
pherals, Inc., 2099 West 2200 South, Salt
Lake City, UT 84119 (Tel: 801-973-6053).

Apple Joystick. This X- and Y-axis single
joystick is plug-compatible with the Apple-!l
paddle connector. It has a gimbaled self-
centering action and its case and color are
consistent with the Apple. It has front-panel
X-and Y-axis trimmers and a capacitive-
activated closure switch that operates with
the touch of a fingertip. This APJS device is
$65 from PAIA Electronics, Inc.,, 1020 Wil-
shire Bivd., Oklahoma City, OK 73116 (Tel:
405-843-9626).

PET Toolkit. The ‘'Toolkit” is a 2K ROM
that contains 10 new commands for the PET
computer. Among these are: AUTO for auto-
matic creation of line numbers; DELETE
lines; FIND, which locates lines containing a
named set of characters; HELP, which prints
the line where the error occurred and high-
lights the erroneous portion; RENUMBER
lines; APPEND; and DUMP, which lists names
and variables in an executing program. The
plug-in version for the 8K PET (attaches to
memory expansion port) is $79.95, while a
plug-in Toolkit for the 16K or 32K PET is
$49.95. Palo Alto IC's, 430 Sherman Ave.,
Palo Alto, CA 94306 (Tel: 415-327-0125).

$$-50 Video Board. The VDB-1 Smokewrit-
er generates an 80 X 24 display with 32
graphic characters, upper and lower case
(with descenders), and 128 character graph-
ics are optional. Its programmable character
set, a total of 128 characters, is in a 2K
EPROM with a 256-character 4K EPROM op-
tional. The display features reduced intensi-
ty, reverse video and has a programmable
display rate of 10-5000 characters per sec-
ond. It also has protected fields, an address-
able cursor, 2K video RAM, 128 bytes of
scratch-pad RAM, and a 1K EPROM for soft-
ware drivers. $349 from Smoke Signal
Broadcasting, 31336 Via Colinas, Westlake
Village, CA 91361 (Tel: 213-889-9340).

Apple Speakcontrol. The Model 70 Con-
troller card works with this firm’s Model 20A
Speechlab for the Apple Il computer. The
Model 70 provides two spdt relay closures
for external control via a spoken word input.
Software is available on cassette. Heuris-
tics, Inc., 900 N. San Antonio Rd., Los Altos,
CA 94022 (Tel: 415-948-2542).
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Apple Graphics Tablet. The Apple Graph-
ics Tablet requires Apple Il floppy disk and
48K RAM. It uses a standard software pack-
age (BASIC) and can be customized with
special symbols and functions. The tablet
features a Mylar overlaid 11” by 11" drawing
surface (containing the menu of tabiet func-
tions), a stylus for drawing, disk-based soft-
ware and a plug-in interface board. The tab-
let allows freehand drawing (up to 100 points
per second); a selection of black, white, ma-
genta, green, orange and blue colors; a Cali-
brate function that maps a portion of the tab-
let to the full size of the screen; a Viewport
function so that a section of the screen can
be used for work with any changes affecting
only the specified area; a Reduce function so
that the entire tablet surface can be used for
a sectioned-off area; and a Box function to
allow the user to create a box merely by
touching the stylus to two points that are
used as the diagonal. The Tablet also allows
for color separations. Functions are selected
with the stylus. $795 from Apple dealers.

Apple Graphics. The TEKSIM is a ROM-
based ‘'Tektronix Simulator’” that enables an
Apple-ll to emulate a Tektronix 4010-series
graphic terminal. No modification to the host-
resident program is required to display or in-
put graphical data. The Apple has only one-

TEKSIM

The TEKSIM enables an Apple-11 to

emulate a Tektronixr graphic terminal.

fourth the resolution of the Tektronix termi-
nal. Multi-colored displays, selectable erase,
and standard video output are provided.
$795. Cybersoft Systems, 301 S. Livernois,
Rochester, Ml 48063 (Tel: 313-652-3008).

TRS-80 Disk Drive. The Model TF-7 mini
disk system features 77 tracks and allows up
to 195K bytes of on-line storage with the
TRS-80. compared with 80K bytes on 35-
track models and 100K bytes found on most
40-track versions. The MTI/APPARAT DOS+
disk operating system is also available.
$625. Microcomputer Technology Inc., 2080
South Grand Ave., Santa Ana, CA 92705
(Tel: 714-9793-9923).

EPROM Programmer. The PB1 is designed
for 2708 and 5-volt 2716 EPROM's. Two
easy-insertion sockets are provided and no
external high-voltage supply is required. Pro-
gramming sockets are addressable to any
4K boundary. A special LED indicator is pro-
vided to prevent accidental programming.
Software listings are included for checking
EPROM erasure, programming and verifica-
tion. The board also includes four additional
EPROM's independently addressable to any
4K (2708) or 8K (2716) boundary above
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Featunng

RCA::
COSMAC CPU

Own a powerful home computer system, starting for just $39 95-a price that
gets you up and running the very first mght  with your own TV for a video
display. $99.95 ELF Il »ncludes RCA 1802 B bit microprocessor addressable 1o Bk
bytes with OMA_ interrupt, 16 registers. ALU, 256 byte RAM, tull hex keyboard,
two digit hex output display. stahte crystal clock for iming purposes, RCA 1861
videa IC to display your programs on any video monstor or TV screen and § slot
plug in expansion bys (less connectors/ to expand ELF I into & giant!

ELF H Explodes Into A Giant!

Master ELF II's $99.95 capabihties. then expand with GIANT BOARO
KLUGE BOARD 4k RAM BOARDS  TINY BASIC  ASCIl KEYBOARD
LIGHT PEN  ELFBUG MONITOR  COLOR GRAPHICS & MUSIC SYSTEM
TEXT EOITOR  ASSEMBLER  DISASSEMBLER  VIDEQ DISPLAY BDARD

and, another great reason for getting your ELF now -

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCII and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 systems
Board includes area for a ROM version.

; Writer an:l l'.lllll‘ tpmgral_lfls—tl,le
irst night-even i ve
rgv{er used Y computer bye?(l)lre!

You 're up and running with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF II's low price!

pre recorded tape cassettes.
ELF Il Gives You The Power To Make Things Happen!

Expanded. ELF Il can give you more power to make things happen in the real
woeld than heawly advertised home cemputers that sell for a lot more monay
Thanks to an engoing committment (o develop the RCA 1802 for home computer
use, the ELF Il products—being introduced by Netromcs—keep you nght on the
puter fringe of today's small computer technaology. It's a perfect computer for
engineering. business, industnial, scientrhic and personal apphcations.

Plug 1n the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world Add Kluge {prototyping! Board and you can use ELF Il to
solve special problems such as operating a complex alarm system or controlling
a printing press Add 4k RAM Boards to write longer programs, Store more
formation and solve more sophisticated problems.

ELF 11 add ons already include the ELF || Light Pen and the amazng ELF-BUG
Monitor —two extremely recent breakthroughs that have not yet been duplicated
by any other manufacturer.

The ELF BUG Monmitor lets you debug programs with lightening speed because
the key to debugging s to know what's inside the registers of the microproces
sor. And, with the ELF BUG Momitor, instead of single stepping through your
programs, you can now display the entire cantents of the registers on your TV
screen You find out immediately what's gowng on and can make any necessary
cthanges

The incredible ELF |1 Light Pen lets you wnite or draw anything you want on a
TV screen with just a wave of the “magic wand.” Netromcs has also introduced
the ELF Il Color Graphics & Music System-more breakihroughs that ELF 1l
owners wete the first to enjoy!

ELF I Tiny BASIC

Master This Computer in A Flash!

Regardless of how mimmal your computer background is now. you can learn
to program an ELF Il (n almost no time at all. Our Short Course On Micropro
cessor & Computer Programming—written w non techmcal language-quides you
through each of the RCA COSMAC 1802's capabiites so you'll understand
everything ELF l can do and how to ge! ELF 1/ to do st! Don't worry of you've
been stumped by computer books before. The Shorr Course represents a major
advance in ksterary clanty in the computer field. You don't have to be a computer
engineer in order to understand (1 Keyed 1o ELF I, it's loaded with “hands on™
dlustraions When you're fimished with the Short Course. nesther ELF 1l nor the
RCA 1B0Z will hold any mysteries for you.

In fact, not only will you now be able to use a personal computer creatively,
you'll also be able to read magazines such as BYTE  INTERFACE AGE  POPU
LAR ELECTRONICS and PERSONAL COMPUTING and fully wnderstand the
articles And. you'll understand how to expand ELF I} to qive you the exact
capabilibes you need!

It you work with large computers, ELF Il and the Shorr Course will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99 95 ELF Il ncludes all the hardware and software you need to slarl writing
and running programs at home, displaying video graphics on your TV screen and
desigmng circuits using a microprocessor - the very first might—even if you've
never used a computer before

ELF Il connects dicectly to the video mput of your TV set, without any add
tional hardware, D, with an $8 95 RF modulator (see coupon below) you can
connect ELF IV to your TV's antenna terminals instead

ELF Il has been designed to play all the video games you wanl, including a
fascinating new target/missile gun game that was developed specifically for ELF
Il But games are only the icing on the cake The real value of ELF 1115 that it
gives you a chance to write machine language programs -and machine language
is the fundamental language of all computers. Df course. machine language (s
only a starting point. You can also programeELF 1l with assembly language and
tiny BASIC But ELF II's machine language tapabihty gives you a chance to
develop a working knowledge of computers that you can't get from running ony

Netronics R&D Ltd., Dept Pli-12

L {1 RCA COSMAC ELE 1t
kit at 398 G5 plus $3 postage and
nand ng irequites b3 to 8 voit AC power

ake 4 posipat

SR $29 95 ps $2 50
Pusses Sundry requireds $4°.95 postpain c
HEA TR User 5 Manudl 85 postpaid
inm Pinign + Short Course On Microprocessor & Computer

Programming ectie< y0n ust anout everyiing ihere 1+ 10 knnw

annut EOF T e gy ROATEO computer Wotten in nnn teghnig il

ALSO AVAILABLE FORELF It

$3 p&h

333 Litchtfield Road, New Mitford, CT 06776

Yes! | want my own computer! Please rush me—
language 11 S 4 iPATNIrny Lredkthrough 101 ENGINEETS ang wyrien

L. Deluxe Metal Cabingl with plexigias dust cover for ELF Ul

1 1am aiso enclosing payment (including postage & handing) tor
the Tems ¢hecked beiow'

L= 1 wan! my ELF Il wired and lested with power Supply, RCA
1802 User s Manual and Shorl Course—ali for just $149 95 plus

Ul y. ELF 1 und only machine language —the fundamental toding
required by all computers But. to simphfy your relationship with ELF If. we've
mtroduced an ELF II Tiny BASIC that makes communicating with ELF It a
breeze
Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you word processing abihty and the ability to edit
programs of text while 1t 1s displayed on your video momitor Lines and charac
ters may be quickly inserted, defeted er changed. Add a printer and ELF I can
type letters for you—err0r Iree—plus print names and addresses from your
mailing list!

ELF II's Assemblar translates assembly language programs o hexidecimal
mathine code for ELF Il use. The Assembler features mnemome abbreviahons
rather than numencs so that the instructions on yOur programs are easier 10
read - this 1s a big help in catching errors

ELF II's Disassembler takes machine code programs and produces assembly
language source listings. This helps you understand the programs you are
working with  and (mprove them when required.

The new ELF || Video Display Board lets you generate a sharp, professional
32 or 64 character by 16 line upper and lower tase display on your TV screen or
video monitor —dramatically improving your unexpanded $99 95 ELF II. When you
get into longer programs, the Video Display Board is a real hlessing!

( Now Available!

O A-D/D-A Board Kit includes | channel {expandable to
4) D-A, A-D converters, $39.95 plus 32 postage & hand-
ling.
O PILOT Language—A new text-oriented language that
allows you to write educational programs on ELF Il with
speed and ease! Write programs for games. . .unscram-
bling sentences. . .spelling drills.. . ““fill in the missing
word"" tests, etc.! PILOT is a must for any ELF Il owner
with children. PILOT Language on cassette tape, only
819.95 postpaid!
O Game Package on cassette tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

Clip Here and Attach to Your Order Below!

PHONE ORDERS ACCEPTED!
Call (203) 354-9375

TolalEnciosed $
1Conn res ddd tax)
CHARGE IT! Exp Date __ _
=

Visa [ Master Charge
(Bank ¥ _ }

p&n

Account #

I GIANT BOARD™™ wit with cassette 1,0 RS )30
CTy L Bt E D deoter for 14 separale |
| e tnne and g systen mamdar editor $39 95 plus
32 okt
I i Kluge Protol,pet Board aciepis up fo b IC S
$17 00 s $1 pan
T 4k S13hic RAM kil Addressable tn any 3k page 10
I biv $89.9501, $ipan
Gold Diatec B6-pin conntectors tone requited far pach
| i a0 Dot 5 70 v o 1
Expansion Power Supply irequited when adding 4k
RAM, $34 95 prus S22 pkh
| "1 Professional ASCH Keyboard rid witn 128 ASCIl
UnNPPT NN 1 ase se1 Yh prnldtite (haraclers onboare
| equldtor patity oo selection ang (hoie ot 4 hang
sharing sinaly 10 male with almosl any computer
$64 95 plus $7 p&h
I | | Deluxe metal cabine! lor ASCH Keyboard $19 95
ply 3¢ 40 p&h
I [C videa Display Board w1t lels you generate a sharp
orotessional 32 or ba chdracter by 1h line upper and
et Case display 0N your v Streen of videg momitor —
A 41N 3ty anpraving you unexpanded $83 95 ELF 1
ibits nodde ASCIE kevbodie cainet ) $89 95
phus $2 p&n
| ELF (1 Tiny BASIC on cassefie tape {.om
nands include SAVE 10AD £ x - 1

2bananies A Z LET (F THEN INPUT PRINT GO 10
(O SUB RETURN END REM LLEAR LIST RUN
PLOT Ptex POKE Comes tully documented and in
cludes dlphanumenc genecator requued 1o displdy
dlphanumeric characless trectly on your tv screen wilhn
nul gdaitional hardware Also plays Lick tacw e plus o
Atawing game 1hdl uses FLF 11« hea keybnd!@ a5 d |0y
stick 4k memory requited $14 95 postpaid

L1 Tom Piltman s Shor! Course on Tiny Basic for ELF 1l
$5 postpat

1 ELF-BUGT™™ Deluxe System Monitor on Lasserie
1ape  Aliows dispDlaying the cantenls of all regislers on
your tv al @y point in your program Also displays 24
bytes of memory with lull gddresses Dhinking cursor
ang auta scrolhng A must tor the serious programmer!
$14 95 posipad

[ Tex! Ecitor on tassetle lape gives you (he abitity to
noeft Aplel or edil iNes ant words 1rom your progr4ms
while they are displayed on your wdeo mandor  {Add
printer and you can use ELF 1110 fype ercor lree letters
plus msert names and addresses rom your maihng ist |
$19 95 posipad

T Assembler on cassefle lape Iranslafes assembly
1anguage programs i hexidecimal machine code 10
ELF 1t use Mnemonic abbréviations for instruchons
Itdther than numencs) make programs edsier (0 redd
and help prevent etrors $19 95 postpaid

.~ Disassembler on casselle fape lakes maching code

programs and Droduces assembly 1anguage Source st
ings 10 help ¥ou understand and improve your Diogrdms
$19 95 on cassetie tape

SAVE $9 90 —Tex! baitor Assembler & Disassembler
purchdsed together anly $49 950 (Requite Video Dis
play Board prus I» memoty |

L% ELF It Light Pen, assembien & testen $7 95 Dius $1
p&h

T2 ELF Il Color Graphics & Music System Board kit
$49 95 plus $2 p&h

) ELF 1t connecls directly to the video input ot your ty
sel without addiional hardware To connedt FLF 11 1o
your antenna lermindls inslead order RF Modulator
$8 95 postpaid

Coming Soon A D D A Converter Controller Board
and mare!

Prnt
Name

Address -

Gty _ — _
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8000 hex. The board is fully buffered and O
to 4 clock cycle wait states are available. Kit
is $145, and $219 assembled and tested.
Solid State Music, 2116 Walsh Ave., Santa
Clara, CA 95050 (Tel: 408-246-2707).

Apple/PET/Kim Interface. The Model
4609 is a peripheral interface “"breadboard"
that allows the construction of custom cir-
cuits for the Apple-Il and Superkim comput-
ers. It may also be used with the PET if it is
provided with an "Expandamem'' adapter.
This new board has provisions for three 1/0O
connectors, and features a large board area,
and dual heavy-duty power busses between
the IC leads. The board is 7.7-inches long to
take advantage of the unused space within

the Apple and PET enclosures; 14-t0-40-pin
sockets may be installed in the solder-coat-
ed holes, which are also arranged for Wire
Wrap. A third bus on the rear may be used at
the designer’'s discretion. Gold-flashed nick-
el-plate is used on the edge connectors.
$21.50. Vector Electronic Co. Inc., 12460
Gladstone Ave., Sylmar, CA 91342 (Tel:
213-365-9661).

TRS-80 Printer Interface. The TRS-80
Print Module plugs directly into the back of
the keyboard and eliminates the need for the
Expansion Interface when driving such print-
ers as Centronics (P1, 779, and 703), Telpar,
and Axium. All line print commands in Level-li
BASIC are compatible; and the print module

ACE 200-K with 728 solder-
less plug-in e points, two
S-way binding posts. Capa-
clty, up to eight 1&-pin DIPs.

$18.95

o

ACE 201-K (shown here)
with 1032 solderless plug-in
tie points, two S5-way bind-
ing posts. Capaclty, up to
twetve 14-pin DIPS.

A P All-Circuit Evaluator kits give
you the best...for less.

Assemble your A P “ACE" yourself (easy with our instructions) and you

save money.

Then you save time—time after time—because there's no faster or

easier way to prototype.

You figure out your circuit, plug it in for testing. You decide to improve
your layout, and you make your moves as quickly as you think them
up. It's superfast breadboarding—with the electronic integrity you
expect from A P Products. Our solderless plug-in tie points are a special
noncorroding alloy. Use them over and over again. They continue to

grip hard, make excellent contact.

Where to buy? Phone (toll-free) 800-321-9668 for the name of your
local A P Distributor. And ask for our complete A P catalog, The Faster

and Easier Book.

AP PRODUCTS
INCORPORATED
1359 W. Jackson St

Painesvilie. Ohio 44077

Tel. 216/354-2101

i TWX: 810-425-2250

CIRCLENO.2ONFREEINFORMATIONCARD

94

WWW ammedaaaradiaohietary com

draws power from the printer. The interface
module is $99.95. American Micro Products,
6550 Tarnef, M/S 11, Houston, TX 77074
(Tel: 713-777-2759).

Apple Talker, Supertalker plugs into an Ap-
ple slot and generates speech signals for an
external audio system. Initially, spoken
words (via the microphone) are digitized into
the RAM. Speech data is then manipulated
like other stored data. The Supertalker DOS
permits speech output under program control
with direct I/0O routines. You can create
voice files on the diskette. BASIC one-line
statements are used to output a word or
phrase. $279. Mountain Hardware, Inc., 300
Harvey West Blvd, Santa Cruz, CA 95060.

BASIC Shorthand. TSHORT is a Levelll
BASIC shorthand that allows 32 BASIC com-
mands to be entered with a single keystroke.
Immediately after the keystroke, the entire
command is spelled out on screen in its nor-
mal format. TSHORT features a Kustom key.

RETURN DEFUSE

O

STRY( CHRY

VARPTRI

A set of decals cun be affixed to
keys to indicate command locations.

changeable at any time, for user-defined
functions up to 64 characters of instruction,
as well as a GOTO 10 function (line 10 may
contain the RUN statement). Comes on cas-
sette with one side for Level-Il BASIC and the
other for TRS DOS/NEWDOS. A set of pres-
sure-sensitive decals (white letters on clear)
are easily affixed to the front surface of each
key. It requires 580 bytes of low memory and
does not interfere with BASIC, DOS V2.1, 2.2
or user machine-language routines. $9.95.
Web Associates, P.O. Box 60 EA, Monrovia,
CA 91016 (Tel: 714-559-6249).

Apple ROM Board. The ROMPLUS+ board
for the Apple-Il offers six individually ad-
dressable sockets for 2K ROM's or
EPROM's plus scratchpad RAM. On-board
firmware allows two or more 2K ROM's to be
simultaneously utilized. The board also pro-
vides two TTL input connections. One socket
contains Keyboard Filter, a 2K program that
offers upper/lower case, multiple user-
defined character sets, colored or inverse-
colored letters, keyboard macros, improved
cursor control, graphics and editing func-
tions. Compatible with Integer and Applesoft
BASIC and DOS. $169. Mountain Hardware,
Inc., 300 Harvey West Blvd., Santa Cruz, CA
95060 (Tel: 408-429-8600). o

POPULAR ELECTRONICS
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GAS BILLS EVE

SAVE
AS MUCH AS 20% ON
RY MONTH!

This is not a he, but instead, one of the

most revolutionary discoveries of the century.

With the rising costs of fuel for your car or truck. receiving 20% better
MPG without bulky gadgets or useless products cluttering your car’s
engine is the nation’s answer...and the PASER 500 is a proven device.

This small. convenient device is
casily installed on the distributor
of any 4. 6. or 8 cvlinder engine.
foreign or domestic.

Instead of other problems with
your car or truck. the PASER 500
not only gives vou better MPG.
but also creates a noticeable
increase in power. and helps
vour engine to run cleaner and
smoother with less wear on indi-
vidual parts. Tune-ups become
less frequent also.

The PASER 500. after vears of
extensive research and testing. is
guaranteed to perform as we say
it will. or we will refund vour
money instantly — by vour re-
quest. NO QUESTIONS ASKED.

Over 1,000,000 Units Already Sold

Here's how the

PASER 500*works:

Today’s engines burn approxi-
mately 50% to 60% of the fuel in
jected into them. Fuel is wasted
because of incomplete combustion.
Through principles of electro
chemistry. The PASER 500 ex
pands molecules within the cylinder
— making the best use of the fuel
The PASER 500 is not a voltage
booster or a spark intensifier. It is
a simple product unlike any other
vou may have seen on the market.
¥ U.s.Patent No. 3613653

The kit we send vou includes the
PACER 500 and complete step-
by-step instructions. making in-
stallation as simple as possible.

Take it and use it for 60 days.
allowing yourself ample time to
judge it properly. If vou're not
completely satisfied with this
dynamic product. return it within
the 60 davs and we will either
replace it for you if it is faulty.
or we will refund vour money to
vou. instantly — whichever vou
prefer. But. we're sure vou'll sce
for vourself, how fantastic the
PASER 500 actually performs.
Please fill out the coupon below
and mail it to us . . . You have
virtually nothing to lose and a lot
to gain.

The PASER 500 is not available in stores.

S

I /(7“ W/QO(CH / P. 0. Box 6457, Salt Lake City, Utah 84106

1 would like you to send me units of The PASER 500, L1 1 would like to use my bank card. |
| at $59.95 plus $2.00 postage and handling for each unit ordered. visa # LJOOO OO0 OOO OO
Enclosed is my check or money order for vme & (OO OO000 ooo OO0 I
I Please specify: [:] 4 cyl. D 6 cyl. D 8 cyl. interbank I
D electronic ignition D standard

Signature .
Allow 6 to 8 weeks for delivery. I
————————_——__—__—
DECEMBER 1979 CIRCLE NO.53ON FREE INFORMATION CARD
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Software
e SOUTCES s

By Leslie Solomon
Technical Director

BASIC Compiler. For 8080 and Z80 CP/M
systems, this compiler supports Microsoft
BASIC-80, and is in their binary format. Thus,
compiled BASIC programs can be loaded
and linked with subroutines generated by Mi-
crosoft's FORTRAN-80 and COBOL-80 com-
pilers and MACRO-80 macro assembler. The
language includes double precision trigo-
nometric functions, full PRINT USING for for-
matted output, extensive disk file capability,
WHILE /WEND and IF/THEN/ELSE condition-
als, error trapping, long variable names and
a CALL statement to call FORTRAN, COBOL
or assembly language subroutines. It comes
on CP/M diskette with Microsoft's MAC-
RO-80 macro assembler and LINK-80 linking
loader. Single copy is $395. Microsoft,
10800 NE 8th, Suite 819, Bellevue, WA
98004, (Tel: 206-455-8080).

TRS-80 Management System. Used by a
TRS-80 Level-ll with at least one disk drive,
the Project Management System can be
used by engineers, architects or general

contractors for project planning, bid prepara-
tion, budget control and cost management.
$69.95. Charles Mann & Associates, Micro
Software Div., 7594 San Remo Trail, Yucca
Valley, CA 92284 (Tel: 714-365-9718).

Elf Programs. Written for the 1802, the
ASM4 is a free-field absolute assembier sup-
porting symbolic addresses, operation
codes and operands (manual $12.95, with
cassette $19.95); ASM6 is an upgraded
ASM4 that supports operand expressions
and six pseudo ops (symbols may be as long
and as many as space permits) (manual
$19.95, with cassette $26.95); EDIT2 is a
line-oriented text editor {(manual $12.95, with
cassette $19.95); CHECKOUT is a set of rou-
tines that permit saving, displaying, and re-
storing all programmable registers and
dumping storage in hex {manual $12.95, with
cassette $19.95); and TTYPRINT transliter-
ates ASCII to Baudot and drives a teleprinter
via the Q line (manual $12.95, with cassette
$19.95). Cassettes are in KC form and a
loader program is supplied. The Elfry, Box
802P, Clarksville, MD 21029.

6502 Compiler. XPLO is a simplified PAS-
CAL-type language and is available for the
6502 user with less than 32K of memory. Ac-
cording to the 6502 Program Exchange,
XPLO runs 2.5 to 16 times faster than OSl's
speedy 8K BASIC. Versions for the 20K Ap-
ple ll, KIM, TIM, and SYM systems are avail-
able for under $70. The 6502 Program Ex-
change, 2920 Moana, Reno, NV 89509.

Apple Text Processor. The Apple Il Per-
sonal Text Processor is a disk-based fast-
operating package of chained BASIC pro-
grams that allows for the entry, editing and
printing of letter and reports. The program
includes page numbers and copy identifica-
tion. It generates its own line feed, or may be
operated with normal carriage returns. The

editing functions include line correction, un-
der cursor control, string find routines, and
embedded text replacement elements. The
program also allows for text merging includ-
ing text merge in both directions within the
text body. Centering and tabulation are also
provided. The Apple paddles are used to roll
over text and control display speed. The sys-
tem includes elements for use of multiple or
single disk drives and lower case display.
$69.95. Charles Mann and Associates, Micro
Software Div., 7594 San Remo Trail, Yucca
Valley, CA 92284 (Tel: 714-365-9718).

CP/M Pascal. Pascal/M combines the lan-
guage power of Pascal with the file-handling
capabilities of CP/M. It allows the user to
access data files in other languages (such
as BASIC) stored under CP/M. Pascal pro-
grams can be invoked in CP/M SUBMIT files.
The package includes diskette with compil-
er, interpreter and runtime library: Pascal
User Manual, and Pascal/M User Reference
Manual. Available on 5Y%- or 8-inch dis-
kettes. $350. Manuals only, $35. Digital Mar-
keting, 2670 Cherry Lane, Walnut Creek, CA
94596 (Tel: 415-938-2880).

TRS-80 Video Plotter. Written for Level-ll
BASIC, the SIMPLEX VIDEO PLOTTER ac-
cepts input in the form of one or two continu-
ous functions, along with the various control
parameters and option selections to produce
a two-dimensional plot on the screen. Con-
tinuous interaction with the user is provided.
Automatic scaling is a selectable option as
are scan speed and direction. Two visual
markers can be placed at any point and the
options can be ''called” at any time permit-
ting parameters to be changed and a new
plot produced. Plot resolution is selectable
as is width and height and if zero is included,
both x and y axes are displayed. Cassette
plus manual is $22.50. Stephen E. Gregory,
3217 Celanese Rd., Rock Hill, SC 29730.
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CALIFORNIA

Omega Microcomputers

Quality Personal-Business Systems
Apple 11- Alpha Micro

3447 Torrance Boulevard

Torrance, CA 91344

(213) 370-1589

Rainbow Computing
Complete Apple 11 Line
9719 Rasceda Blvd
Northridge, CA 91324
(213) 349-5560

Advertisement

FLORIDA

Computer Age, Inc.

Service, Support, Professionalism
At a Very Affordable Price

1308 North Federal Highway
Pompano Beach, FLA 33062

(305) 946-4999

Computer Center of The Palm Beaches
The Microcomputer Specialists

2827 Exchange Court

West Palm Beach FLA 33409

(305) 689-3233

MARYLAND

Comm. Center Inc.
Exidy Sorcerer

Call Toll Free

Laure! Plaza-Rt. 198
Laurel. MD 20810
(800) 638-4486

The Computer Mart

We Will Not Be Undersold
560 W 14 Mile Road
Clawson, M1 48017

(313) 288-0040

NEW JERSEY |

Computer Mart of New Jersey

The Microcomputer People (R)

501 Route 27

Iselin, NJ 08830 |
(201) 283-0600 |

WWW arkhrerieaniadiahictary com

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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Electronics Library

OSCILLOSCOPE APPLICATIONS
&EXPERIMENTS

by Edward M. Noll
This book tells you how to get the most per-
formance from your oscilloscope. It starts off
with a review of fundamentals and a discus-
sion of the basic types of instruments avail-
able. Next, it explains how the scope is used
to check a typical audio amplifier and AM/
FM receiver, TV receivers in general, and
two-way communication systems. The last
two chapters are devoted to aspects of dual-
trace scopes and applications in digital elec-
tronic circuits. The text is well illustrated with
equipment photos, circuit diagrams, and ac-
tual scope-trace photos.
Published by Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis, IN 46268.
Soft cover. 223 pages. $8.95.

MODERN AMATEUR RADIO LICENSE
STUDY GUIDE FOR NOVICE,
TECHNICIAN & GENERAL CLASS

by William A. Hunter
Hundreds of detailed answers to questions
covered by all FCC amateur radio exams in
every subject area are given in this new
book. In addition to providing help for taking
the ham exam, it also provides a comprehen-
sive general introduction to electronics. Part
| deals with Novice class exam preparation,
white Part Il is devoted to Technician and
General class exams. The text is profusely
ilustrated with schematic diagrams, illustra-
tions, and tables and charts.
Published by Tab Books, Blue Ridge Summit,
PA 17214. Soft cover. 335 pages. $6.95.

DESIGNING MICROCOMPUTER
SYSTEMS

by Udo W. Pooch & Rahul Chattergy
This microcomputer hardware book provides
hobbyists and engineers with the back-
ground information needed to build and de-
sign microcomputer systems. It discusses
microprocessor architecture, {/O ports, in-
terrupt systems, programmable clocks,
memory units, etc. Timing diagrams are pro-
vided to explain operating sequences in de-
tail. Focus is on the popular 8080, Z80, and
6800 micro-processors. Also covered are
designs of interfaces for peripheral devices
and information on building microcomputer
system kits.
Published by Hayden Book Co., Inc., 50 Es-
sex St., Rochelle Park, NJ 07662. Soft cov-
er. 214 pages. $8.95.

THE ARRL ANTENNA ANTHOLOGY

Contained in this large-format,
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soft-cover

book is a compilation of antenna construc-
tion articies for the beginner and ex-
perienced radio amateur interested in max-
imum performance at minimum cost. With the
aid of clear and detailed photos and dia-
grams, the book conveys all the information
necessary for building, tuning, and installing
more than two dozen antennas. A section is
devoted to related equipment, such as
bridges, transmatches, etc.

Published by American Radio Relay League,
225 Main, Newington, CT 06111. Soft cover.
151 pages. $4.00.

HANDBOOK OF ELECTRONIC
COMMUNICATION

by Gary M. Miller
This book covers the basics of radio com-
munication. It leads off with a discussion of
noise and bandwidth, proceeding to ampli-
tude modulation transmission and reception.
Single-sideband communication is then intro-
duced, followed by frequency modulation
transmission and reception. Next comes digi-
tal communication. The book closes with a
long chapter on television. Fully illustrated
throughout, the book has a number of ques-
tions and problems keyed to the appropriate
chapters for review purposes.
Published by Prentice-Hall, Inc., Englewood
Cliffs, NJ 07632. Hard cover. 338 pages.
$14.95.

IC CONVERTER COOKBOOK

by Walter G. Jung
IC converters are being used in a variety of
applications, ranging from digital meters to
hospital thermometers. Presented in this
book are a multitude of practical circuits to
give the reader an understanding of the ver-
satile IC converter. The text begins with data
conversion fundamentals and includes expla-
nations of binary and BCD numbering sys-
tems. It then proceeds through available
data conversion ICs and their specifications.
Next comes a focus on voltage and current
references used with converters. This is fol-
lowed by discussing peripheral components
used in data conversion and D/A and A/D
converters. Also covered are waveform gen-
erators, pulse converters, and programmed
oscillators.
Published by Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis, IN 46268.
Soft cover. 576 pages. $13.95.

ALL ABOUT TELEPHONES

by Van Waterford
Just about everything you should know about
your telephone is contained in this handy
new book. Among the subjects covered are
what the FCC says you can and cannot do,
what telephone equipment you can get now,
and what you need to know to use your tele-
phone. As you read this book, you will learn
how each part of your telephone system
works, how telephones and computers work
together, and which FCC rules and regula-
tions apply to you and which apply to the
telephone company and manufacturer.
Published by Tab Books, Blue Ridge Summit,
PA 17214. Soft cover. 190 pages. $4.95.
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GIANT SCREEN
T.V. BY

Ask Yourself ... Would
You Pay $4,000 For A
One-Piece Projection TV
When You Can Get Ours
For Less Than $2,000?

e Fast computer designed F1.3 —9"
Fresnel lens with a 12"’ focal length.
Walnut Finish Cabinet

Compact and easily portable

Twin Speaker System

Remote available

Quality inspected

50'" Screen

67’ Screen

Screen is washable and damage
resistant

OTHER MODELS PRICED FROM $995.00 AND UP

(Limited Dealerships Available)

Distributed by
TTEXAS WHOLESALE ELECTRONICS ___

A DIVISION OF BURKE INDUSTRIES. INC

4303 B
DALLAS,

an Street

EXAS 750204  (214) 824-9204

NAME, TITLE

P o - - - - - - - -

COMPANY

ADDRESS

ciry _STATE_____ 7ZP__

PHONE (___)

CIRCLENO.58 ONFREE INFORMATION CARD
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MONTH

BY FORREST M. MIMS

PSEUDORANDOM
NUMBER GENERATOR

ANY GAMES and statistical calcula-

tions require the generation of ran-
dom numbers. Spinners and dice are often
employed as mechanical random-number
generators in games. Software routines
are commonly used to generate random
numbers for computer games and statisti-
cal computations.

A simple way to generate random num-
bers electronically is to manually apply a
brief burst of high-speed clock pulses to a
counter as shown in Fig. 1. Although this
method utilizes electronic components, the
“random’ number selection is in large part
dependent upon the interval of time that
the switch allowing clock puises to reach
the counter is pressed. ldeally, the clock
pulses will occur much too rapidly for the
person closing the switch to anticipate the
output when the switch is opened.

Figure 2 is a working version of the block
diagram shown in Fig. 1. The counter is a
4017 CMOS chip with a built-in decoder
that activates one of ten LEDs numbered 0
through 9. The clock could be a 555-timer
or simple, two-inverter astable multivibra-
tor. | decided to use an LM331 voltage-
to-frequency converter to permit the addi-
tion of a gradual slowdown feature that
reinforces the impression of randomness
in the typical observer.

With a conventional clock circuit, the
pulse train to the counter will be interrupted
immediately upon the opening of Si, and
the random number will be displayed be-
fore the operator's finger is lifted from the
switch. in the circuit in Fig. 2, however, de-
pressing S1 for a second or two charges
C1 through R7 to a voltage less than or
equal to the supply voltage. The voltage
across C1 controls the output frequency of
the LM331. Once S1 has been released,
R2 begins to discharge C7, and the de-
creasing voltage across C1 decreases the
oscillation frequency of the LM331.

When the frequency of the LM331 is
high, the LEDs connected to the counter
switch on and off so rapidly that to the hu-
man eye they all appear to be glowing. As
the clock slows down, however, the LEDs
begin to flicker. Only one LED glows at any
instant when the ciock rate slows to a few
pulses per second. Eventually, C1 is com-
pletely discharged, the clock stops and a
single LED remains giowing. If the LEDs
are arranged in a circle, the overall visual
effect is reminiscent of a wheel of fortune.

R
|
C [
i seo DECODER I

Counvree o

CLrock ———a ——— |
— |
e [
[
-
- i
> 1

N

3%
Fig. 1. Block diagram of a simple random number generator. _J[_

The critical components in this circuit are
C1, R1 and R2. Larger values of C1 and

R1 will increase the time required to
charge C1 as well as the likelihood that C1
will have charged to a random voliage after
S1 has been closed for an arbitrary time.
Increasing the value of R2 will increase the
time required for the flickering LEDs to
gradually settle down, thus enhancing the
visual impression of apparent random-
ness. If R2 is too large, however, C1 may
take a long time to fully discharge.

Is the output of this circuit genuinely ran-
dom? The average of 100 trials should be
4.5 if the resulting numbers are perfectly
random. | obtained an average of 4.38, a
difference of 2% on the low side. The
standard deviation of a perfectly random
sample would be 3.03. Mine was 2.95.

Actually, a more careful analysis will re-
veal that the results are not nearly as ran-
dom as might be desired. If the results
were perfectly random, each of the ten
LEDs would be selected an equal number

100 trials. Here are my results:
LEDNumber:0 1 2 3 4 56 7 8 9

Observed*: 8 158 14108 10 3 1212
Expected*: 10101010101010101010
*Number of times observed or expected in
100 trials.

As you can see, my operation of the cir-
cuit favored 1, 3, 8 and 9 and discriminated
against 0, 2, 5 and especially 7. While Chi-
square and other statistical tests can be
used to determine how random the select-
ed numbers are, clearly the results are not
nearly as random as the simple averaging
test initially indicated. Thus, the circuit is
calied a pseudorandom number generator.

Perhaps you can improve the random-
ness of the circuit's output by increasing
the number of trials and experimenting
with the values of C1, R1 and R2. You
might also want to add a digital readout to
the circuit. This can be done by substitut-
ing a BCD counter, 7-segment decoder,
and 7-segment LED display for the 4017

of times or ten times each for a sample of counter/decoder and string of LEDs. <O
kad’d
I/5 LEDS
il

E R3 q9 —N—
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Fiy. 2. Schematic diagram for a random generator circuit.
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Popular Electronics’

INDEX VOLUMES 15 AND 16

JANUARY TO DECEMBER 1979

AUDIO Mo /Pg
Audio Artist The (Barbarelio) Dec 60
Audio “"Listening Room’ Expanders {(Hirsch) ..Feb 41
Audio Power Meter (Hunt) .. Oct 82

Out of Tune Correction. Nov 6
Car Stereo, A Systems Approach (Rodgers) Jun. 41
Chpping Indicator to Your Audio Amplitier,

Add a (Parron) . Nov 75
DB Primer, A (Battte) . Jul 44
Digital Audio. A Close Look at

(Rodgers & Solomon) . . .Sept 39
Envelope Modification Unit, Bulld an

(Barbarello) L Jul 65
Equalization, The Art of {Winer) L Aug 49
FM Tuning Methods. How Accurate Are

{Von Recklinghausen) Jan. 50
Innovations in Speaker Design (Tlamsa) .. .. . Mar 41
Interpreting Speaker Test Results (Hirsch) . . Mar 55
Polanty Protection for Mobile Equipment

(Traister) . ... . Jun 49
Power-Handling Capacity, The Impor'ance

of (Holt) .. . . Mar. 59
Signal- Seekmg Car Radios. How They Work

Electronic (Carr). . . Jun 51

Speaker Protection Circunt, Bulld a (Roga!skl) Aug 54
Stereo Parametric Equabhzer, Tailor the Sound
of Your Audio System with This (Roberts) Sept. 47

Super Discs (Rodgers) ..Dec. 71
Tape Bias Equahzation Chan (Stark) ... ..May73
8-Track Timer Simphfies Recording (Farrar) . .Jul 57
COMMUNICATIONS Mo /Pg
Antenna Gain, How to Determine (Mller) . Jul. 43
Antenna Matching Quiz {Bahin) . Jun 80
Antenna Selector Switch, Builld a Remote

(Weisberg) . Jan 65
CB Antenna with a Field- Stvenglh Meter, Tune

Your (Traister) . Jun 59
FAX The Quiet Giant (Costigan) . Dec 39
OB Primer. A (Battte) . Jul 44
Morse-A Word, Part One Theory and Sys(em

Operation, The (Steber) Mar. 35
Morse-A-Word, Part Two" Cons'rucnon Ahgnment

and Use, The (Steber) Apr 57

Qut of Tune Correction May 6
Computer-Aided Morse-Code Practice

(Mayhugh) . ..Dec 65

Personal Mlcrowave Commumcatuons System, The

Mini-Wave, Part Two. A (Cooper & Richey) Jan 70
Radioteletype Reader for Shortwave Receivers,

Part 1 Theory and Circuit Operation (Steber) Nov 39
Radioteletype Reader for Shortwave Receivers,

Part 2 Construction, Calibration and Use

(Steber) Dec 75
Scanner Beam Pinpoints the Action (Grove) LAug. 44
SW Recever Tuning Accuracy. How to Improve

(Hall) . Oct 80
Transmission-Line Transiormers DeS|gn o{

(Hartkopf) ... Apr 47
Upcoming New World of TV Reception, The

{Solomon) . May 49
Who's on Those Other Frequenc.es7

(Grove) Sept 84
COMPUTERS Mo./Pg
Add | O Ports to Microcomputers, How to

{Mangier) Oct 50

DECEMBER 1979

Computer for a Very Small Business. Choosing a

(Zitz) . .. . .Nov 53
Computer Printer How to Buy a

(Burawa) Nov 63
CP/M The Standard Microcomputer Software

Interface? (Siegel) . Nov 67
Data Storage Bubble Memories, A New

Approach to {(Solomon) Feb 74
Make Your Computer Work as a Control Cemer

(Lewart) Sept 80
Microcomputer |- O Board Buying D»rectory

(Staff) Jun 76
Microcomputer RAM Board Buying Durecmry

(Staff) . Apr 68
Microcomputer ROM Board Buying Durec!ory

(Staft) Jan 68
Microcomputer. The An Evolvmg Revolunon

in Consumer Electronics (Van Tassel) . Oct 44
Microcomputer Video Board Buying Directory

(Staff) . May 74
Computer-Aided Morse Code Prachce

(Mayhugh) Dec. 65
Personal Computers (Berger) Nov 57
TRS-80 Programs Solve Electronics Calculahons

Simple {(Babylon) . ..Aug 47
CONSTRUCTION Mo Pg
Antenna Selector Switch, Build a Remote

(Weisberg) Jan 65
Audio Artist, The (Barbarello) Dec. 60
Audio Power Meter (Hunt) Qct 62

Oul of Tune Correction .Nov 6
Chpping indicator To Your Audio Ampllher Add a

{Parron) . Nov. 75
Make Your Computer Work as a Control Center

{Lewart) Sept 80
Controlling DC Power with Puise-Width Modulation

(Kreuter) .Jun 62

Out of Tune Correction . Sept 6
"Cruisealert’” — A 55 MPH Speed-Limit Alarm.

Buitd (Btsey) .Feb 57
Dynamic Audio Noise Filter, Build a

{McNeice & Cota) Apr. 51
Envelope Modification Unit, Build an

(Barbaretio) Jul 65

“'Fridge Alarm™ Stops Food Spoilage, Open-Door

{(Rand) May 68
Garage-Door Closer An Automatic (Vancura) Mar 69
Out of Tune Correction . .. 5 Jut 6

Gas Leak Meter, Portable (Lewart) Aug 41
Humidity Control, Solid-State (Caristi). .Nov. 81
In-Circuit Trans:stor Tester for $10 Build an

(Gilder) Jul 54

Out of Tune Correction .Sept. 6
Out of Tune Correction .Oct 8
Impedance Measurements with This R- F Bridge,

Perform Complete (Morar) May 63
Ltazy-Leads, Build a Paw of (Francisco) Jun 78
LED Spectrum Analyzer. Build a Hand-held

(Pfeifter & Eppler) . Sept. 62
LED Tratfic Light. A (Wilkins) Dec 51

Level-Sensing Switch for Sump Pump Solid State

(Windolph) .. Aug 31
Line-Voltage Compensator (Miller) May 75
Low-Fuelindicator, Vehicle (Albing). .Aug 34
Morse-A-Word, Part One Theory and System

Operation, The {Steber) Mar 35

Out of Tune Correction ..May 6
Morse A Word, Part Two Construction, Aignment

and Use. The (Steber) Apr 57
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Multipie Choice Digital Multimeter, Build a

(Bailey) Feb. 63
NASA Motor Control Circuit Cuts Elec(ruc Cos(

{Marks) ..Oct. 39
QOut of Tune Correction Nov 6
Out ot Tune Correction .Dec. 6

Pedometer For Joggers, Electronic (Modla) Aug 42
Polarity Protection tor Mobile Equipment
(Traister) Jun 49
Poor Man's Servant Build the (Le!kownz) Jul 64
Out of Tune Correction Sept 6
Precision Power Supply tor Your Work Bench A
Simple (Hotfart) Jun. 69

Personal Microwave Communications System, Tﬁe

Mini-Wave. Part Two. A (Cooper & Richey) .. Jan 70
Play Video Games with ""Scope-Ong”’
(Plavcan) Dec 56

Radioteletype Reader for Shortwave Recenvers,

Part 1 Theory and Circuit Operation (Steber) . Nov 39
Radioteletype Reader tor Shortwave Receivers,

Part 2 Construction. Cahbration. and Use

(Steber) Dec 75
Scanner Beam Pinpoints the Action (Grove) Aug 44
Scorekeeper for Recreation Rooms. Electronic

(Fortuna) Oct 74
Smart Switch, Build a (Fermoyle) Sept 82
Space-Age Electronic Projects For Boats. Part i

{Wright) . Jul 38
Space-Age Electronic Projects For Boats. Part 2

(Wright) . Aug 55
Speaker Protection Curcun Buiid a (Rogalsku) Aug 54
Stereo Parametric Equalizer Taslor the Sound

of Your Audio System with This (Roberts) . .Sept 47

‘Super Marker” Buiid the (Lutus) Mar 74
Surfer, Build the (Graden) .. Jun 64
Timebase for Digital Electromic Clocks, Accurate

(Kraengel) . Oct 76
8-Track Timer Simphfies Recording (Farrar) Jul 57
Transmission Line Transformers, Design of

(Hartkopt) . Apr 47
Transistor Tester. Builld a Low-Cost

(Miller) .Mar 67
Troubleshooting Analyzer tor Automotive Electnic

Systems (Carist)) . Jan 62
Touch Control Switch, A S»mple (F’eterka) ... Feb 77
True RMS Volimeter, Build a (Metzger) Apr 35
Turn Indicators tor Mopeds. Sohd State

(Bresnick) May 71
Universal Charger for Sealed Rechargeable

Batteries (Schneider) Jul 50
Universal Electronic Timer, Build a (Robbms) Jan 58
DEPARTMENTS AND
COLUMNS Mo /Pg
Amateur Radio (Thurber)

Setting up Your Station Jul 82

Those Golden Otdies. Oct. 93
Computer Bits (Chamberhn)

Update on Graphics Jan 87

Random Number Generators Mar 89

16-Bit Microprocessors . May 88

Audio Cassette Recording Formats . Jul 8C

Digital Magnetic Recording Sept. 98

Computer Music . Nov. 110
Computer Bits (Solomon)

APL 'S -—A Better Language? ..Feb. 92
Language Translation Apr 86
Two Graphic Systems Jun. 91
Windows n the CRT Aug. 74

Modern Music Oct 100

Progress on Bubble Memories Dec 92
DX Listening (Hauser)
Fine Arts Shortwave Service Feb 86
Intercontinental TV-DX ...Mar. 85
How Many SWLs? ...May 85
WARC-79 Aug. 70
A Survey Of DX Programs . .Sept. 92
Revolution By Radio R . Nov 104
Editorial (Salsberg)
FCC Power and Challenges . . .. Jan. 4
A Visit to Japan . e . ... Feb 4
The Electronic Activist Mar 4
1979', . . . Apr 4
Holography- Vudeo and Audio . May 4
Electronics Parts Dearth Jun 4
Unsung Electrontics tnventors TR (1]
The TV Piggybacking Furor .. Aug. 4
Everything's Coming Up Computers .. Sept 4
A Sixty-Year Old Electronics Publishing
Heritage .. Oct 4
Let the Good Times Roll Nov 4
Decade of the Hand Held Calculator L Dec 4
Englhish Broadcasts Audible in No America
(Hauser) Apr. 82
Jun 87
Oct. 108
.Dec 88
99
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AVAILABLE...

N WIS R ST R

W T O LT B T

If you've missed any of the previously
published issues of Popular Electronics
Magazine a wide selection is still

: available. Copies may be ordered for
issues published during the past 12
months. In the event a particular issue
ordered s out of print your payment
will be returned promptly.

Order by mailing $3.00 per copy (postage
& handling included) to Popufar Etectronics,
P.0. Box 278, Pratt Station, Brooklyn, N.Y.

(Outside U.S.A copies are $4.00 each)

= Please be sure to enclose payment and
B identify the specific issues you wish
: to receive

BACK ISSUES

WHOLESALE
LOCKSMITH SUPPLIES

KEY
MACHINE

jam packed wilh the atesl In Locksmith
Toois Key Machines Key Assortmenls Deadbaolts
-oregn Car Key Blanks Complete bne of Sates
Closed Circuit TV Systems Alarm Systems High
zacunty Locks E ectronic Lack Card Syslems | D
“ards Techmcal Manuas Code Machines and
much much more! National’s Your One-Stop
ocksmith Supply Supermarket. Most arders
shipped within 24 hours We welcome locksmiths
student locksmiths and indusirial accounts To order
National's catalog send $5 00 (refundable after frs!
purchase of $25 00 or more) Your cataiog wil be
rushed to you by first class mai’

kNAYDONAL LOCKSMITH SUPFLY P.0. BOX 31598 OALLAS, TEXAS 7523) _§

BE A LOCKSMITH

COMPLETE
COURSE

o> (
¢ A Al keys locks pks car lools and /

B
l.:
H

spec al equipment supphied

XIT CONTAINS LOCK PICKS CAR OPENING TOGL LOCKS *LES &
L counse conens toox scama Masren kv e o A
Today a trained Locksm th car jusi atou!
wiile hi§ own ficrel Locksmihs average
$15 00 anHour Learnathome Earnasyou
leain Fast easy cou s 1Nt Fains you by
doing Alkeys ocks picks tar100's and
specia equipment suppled Zooming
Cime - everywhere pueryone s seeking
greater protection Cash in at once. train .

at home - Earn extra $$$ right away Send

tor rxcting lacts and a Free Lesson No 1

obligatan or Send $49 95tor compete kit + STATE e

NATIONAL LOCKSMITH SUPPLY CORP

PO BOX 31538 DEPT

DALLAS TEXAS 7523

[SEND COURSE [ISEND INFORMA 110N
AND FREL 150K

NAME
ADDRESS

cry

8 $175 smpp ng & handling Texas res TOLL FREE ORDERING
denis aad sales tax C OO accepted 10 1800 527 4128
_doy money back guarantee

MASTERCHARGE

BANKAMERICARD 1
]

100 CIRCLE NO.40 ON FREE INFORMATION CARD

Experimenter's Corner (Mims)

Analog Computer Circuits, Part 1 . .

Analog Compuler Circuits, Part 2., ... ... .
Eavesdropping on Light
Analog Sample/Hold Circunt
The Anatog Comparator . .
The Digital Comparator .... .
LED Bargraph Display Chips
IC Interval Timers. .. ...
Missing-Pulse Detectors . .
Voltage-To-Frequency Converlers PR

Oct 97
Frequency-To-Voltage Converters. .. Nov. 93
Modifying Calculators.... ... ... Dec. 85

Project Of The Month (Mims)

A High-Resolution LED Display ... .. .
Experimental Sohd-State Osc:lloscope -
Miniature DC-DC Converter ...
Binary Hi-Lo Game ......... .
High-Current LED Pulser. .. ..

A "'"Matchbox’ LED Oscilhioscope
Tri-State LED Demonstrator ... ... .
Universal Tri-State Tone Generator ... .
CMOS Tone Sequencer .

Pseudorandom Number Generator

Sold State (Garner)
Those Versatile Multis.. .
Down Nostalgia Lane

Stereo Scene (Hodges)

A New Tonearm ... ..
Playing By the Numbers and Other
Ruminations . ..
Music and Noise . ..
The Automation of Tape . ..
Audio’'s Winter Wondertand
On Facing the Music
Being Re-Created Equal s
Recording As Nature Intended .. ... .....

Stereo Scene (Rodgers)
Giving the System a Fighting Chance . .. Sept 14
Adventures with Ambience ... . .. ... ... .. ... Oct 20
Specifications and Beyond . .. . Nov. 14
Specifications and Beyond Il Dec 16

FEATURES

AND TUTORIALS Mo./Pg.

Add 1/ O Ports to Microcomputers, How to
(Mangeri) . . .

Antenna Gain, How to Determrne (Mlller)

Antenna Matching Quiz (Balin) ...

Audio “'Listening-Room’ Expanders (Hirsch) ... .

Calculating Capacitive Reactance Made Easy
(Block) ... .... - Jun. 79

Car Stereo. A Syslems Approach (Rodgers) Jun 41
Computer for A Very Small Business. Choos:ng a

(2Znz).. ... Nov 53
Computer Prmler How to Buy a (Burawa) ...Nov 63

Data Storage Bubble Memories., A New Approach to

(Solomon) .. O ...Feb 74
DB Primer. A (Banle) L .Jul. 44
Determining ''555" Duty Cycles (Walmann) ........... Jun. 68

Digital Audio. A Close Look at
(Rodgers & Solomon) . .
Equalization, The Art of (Wrner)

FAX- The Quiet Giant (Costigan) o
FM Tuning Methods, How Accurate Are
(Von Reklinghausen) .. Jan. 50

Home Projection Color TV The Brg Plcture Is
Here (Jensen) . R

Innovations in Speaker Design (Tlamsa)

Interpreting Speaker Test Results (Hirsch) .

Microcomputer RAM Board Buying Directory

.41
. 55

(Staff).. . ... ..Apr. 68
Mucrocomputer ROM Board Buy:ng Directory

(Statf). - .Jan. 68
Microcomputer, The An Evolvmg Revoluhon in

Consumer Electronics (Van Tassel). . ... .....Oct. 44
Microcomputer 1/ O Board Buying Directory

(Staff). . ..Jun. 76
Mlcrocomputer Vudeo Board Buyung Dlreclory

(Staff). . . .. May 74
Monostable Calalog lor Experrmemers A

(Pepper). . .o i Sept. 69
NASA Motor Control Circuit Cuts Electric Cost

(Marks) . el Oct. 39

Out of Tune Correct:on ............................. Nov. 6

Precision References tor Current & Voltage
(Carr) .
Personal Compulers (Berger)
Pot Quiz (Balin)..... ..
Power-Handling Capacity. The Imporlance ol

(HOI . i e s Mar. 59
Signal-Seeking Car Radros How They Work

Electronic (Carr) . . . ... .. Jun. 51
Super Discs (Rodgers) Dec 71

SW Receiver Tuning Accuracy, How lo |mprove
(Haly .. .
Test Your Electronucs Ingenunty (Fleagle)
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Three-Dimensional Resistor Quiz

(Seaver) FR RS OUPR PR Sept. 88
Upcoming New World ol TV Recepnon The

(Solomon) . .. . L May 49
TV-Recewver Problems Ten Uncommon

(Dawvidson) .. e Oct. 58

TRS-80 Programs Solve Electromcs Calculauons
Simple (Babylon) .
What Is the Voltage? (Fox)

PRODUCT TEST REPORTS

Ace Audio Model 4000 Subsonic Filter ... .. ...
Advent "Powered Advent” Speaker System..
Awwa Model AD-6900 Cassette Deck ..
Akai Pro- 1000 Stereo Tape Recorder
B.I.C. Model T-2 Cassette Deck .. .. .
B & K Precision Model DPS0 Dlgllal Probe
Carver C-4000 Preampltfier with
“'Sonic Hologram'' (Rodgers) ... .. e ... .May 25
Compucolor Il Model 4 Personal Compuler
System .. ... ... . ... ... .
Continental Specnalnes PS 500 Prescaler .
Denon DP-2500 Record Player
Dynaco Stereo 150 Power Amplifier Kit
Electra Bearcat 250 Scanning Monitor
Empire EDR 9 Phono Cartridge
Eumig Model CCD Cassette Deck
Fisher Model ST 460 Speaker System . .
HH Scott Model 480A Integrated Amplifier .
H.H Scott Model Pro 100B Speaker System
Hitachi HMA-7500 Stereo Power Amplifier. .
Kenwood Model KR-6050 AM/FM Receiver . .
Kenwood Model KT-917 FM Tuner. .
Out of Tune Correction ... .
Koss CM/ 530 ""Mirror Image’’ Bookshell
Speaker System
Krohn-Hite Model 1200 Sweep Generalor .
Lafayette BCR-101 AM/CW SSB Receiver . . Jul. 76
Lectrotech Model PPI-400 .
McKay Dymek Model DRBBC Communucanon
Receiver
Mitsubishi Model DT- 30 Cassene Deck
Nakamichi Model T- 100 Audio Analyzer
Ohio Scientific Superboard Il Computer
Ohm | Speaker System ..
Optonica Model SA- 5901 AM/FM Slereo
Reciever.
Ortofon Concorde 30 Phono Carmdge TN
Philips Model AF877 Semiautomatic Record
Player
Pioneer Model TVX-9500 TV Sound Tuner
Pioneer Model TX-7800 AM/FM Stereo Tuner
Realistic SCT-30 Stereo Cassette Deck.. . ...
Realistic Model DX-300 Communtcation

Receiver ... ....... .Nov. 98
SAE Two Stereo Tuner T3U And Integraled

Amplifier C3A Lo ROV Jan. 28
Sabtronics Model 8100 Frequency Counter ..... May 83
Sanyo Model TP 1030 Direct-Drive Turntable codul. 24
Shure MO5HE Stereo Phono Cartridge . .............. .Aug. 24

Stanton "Open-Air’' Dynaphase 35 Stereo

Headphones . e
Teac Model 124 Slereo Cassene Deck 5
Technics Model RF-M33 Cassette Deck . Dec 30
Yamaha Model C-4 Preamplhfier . ... .. Nov. 26
TEST EQUIPMENT AND
TV SERVICING Mo /Pg
CB Anetnna with a Field-Strength Meter,

Tune Your (Traister) .. . Jun. 59
Gas Leak Meter, Porlable (Lewar() ............. Aug. 41

In-Circuit Transistor Tester For $10,
Build an(Giider)...... ... .. oL
Out of Tune Correcton ..
Out of Tune Correction .. .. ..
Impedance Measurements With 1he R F Bndge
Perform Complete (Morar) ...... .
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Multiple-Choice Digital Mulhmeler Bu||d a
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(Miller) .. .. ... .. L e Mar. 67

Troubleshool:ng Analyzer lor Aulomolwe Electrnic
System (Carist)

True RMS Voltmeter, Build a (Melzger)

TV-Reciever Problems, Ten Uncommon
(Davidson) .

.62
.35
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ATTENTION ELF OWNERS: UEST SUPER BASIC

Quest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com-
pany worlgwide 10 ship a full size Basic tor 1802
systems A complete function Super Basic by
Ron Cenker including floating point capabiiity
with scientific notation (number range = 17€38),
32bitinteger =2 billion, Multi dim arrays. String
arrays. String manipulation, Cassette 1/0. Save
and load, Basic. Data and machine language pro-
grams and over 75 Statements. Functions and
Operators.

Easily adaptable on most 1802 systems. Re-
quires 12K RAM minimum for Basic and user
programs Cassette version in stock now ROM

versions coming soon with exchange privilege
allowing some credit for cassette version.
Super Basic on Cassette $40.00
Tom Pittman’s 1802 Tiny Basic Source listing
now available. Find out how Tom Pittman wrote
Tiny Basic and how to get the most out of it.
Never offered before. $19.00
§-100 Siot Expansion §9.95
Coming Soon: Assembler and Editor; EIf 1l
Adapter Board. High resolution alpha/numerics
with color graphics expandable up to 256 x 192
resolution for less than §100.

16K Dynam RAMbd. expand. 32K less than $150

RCA Cosmac Super Elf Computer $106.95

Compare features before you decide to buy any
other computer There is no other computer on
the market today that has all the desirable bene-
fits of the Supar EIf for so little money. The Super
Elf is a small single board computer that does
many big things. It is an exceilent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Full Basic, ASCII
Keyboards, video character generation, etc.

Before you buy another small computer, see if it
includes the folfowing features. ROM monitor,
State and Mode displays: Single step; Optional
address dispiays. Power Supply. Audio Amplifier
and Speaker: Fully socketed for all IC's: Real cost
of in warranty repairs. Full documentation

The Super Elf includes a ROM monitor for pro-
gramloading, editing and execution with SINGLE
STEP for program debugging which 15 not in-
cluded in others at the same price With SINGLE
STEP youcan see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and after executing in-
structions. Aiso, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators

An RCA 1861 video graphics chip aliows you to
connectto your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written  The speaker amplifier may also be used
to drive relays for control purposes

A 24 key HEX keyboard includes 16 HEX keys
plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large, on
board displays provide output and optionai high
and low address There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor siot for the Quest Super Expansion Board
Power supply and sockets for ail IC's are in-
cluded inthe price plus a detaiied 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. inciuding a series of lessons to
help get you started and a music program and
graphics target game

Many schools and universities are using the
Super EIf as a course of study. 0EM’s use it for
training and research and development
Remember, other computers only offer Super Elf
features at additional cost or not at all. Compare
before you buy. Super EIf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and labelled
plexiglass front panel $24.95. Expansion Cabinet
with room tor 4 S-100 boards $41.00. NiCad
Battery Memory Saver Kit $6.95. Ali kits and
options also completely assembled and tested
Questdata, a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription tor $12.00 per year.

Tiny Basic Cassette $10.00, on ROM $38.00,
original EIf kit board $14.95. 1802 sottware:
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value' This board has
been designed to aliow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low powsr RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassetts intsrface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Elf The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 0r T
2716) and is fully socketed. EPROM can be used
forthe monitor and Tiny Basic or other purposes

A IK Supsr ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program foader/
editor and error checking multi file cassette
read/write software, (relocatible cassette file)
another exclusive from Quest. It includes register
save and readout. block move capability and
video graphics driver with blinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly, then follow with
single step. The Super Monitor is written with

subroutines allowing users to take advantage of
monitor functions Simply by calling them up
Improvements and revisions are easily done with
the monitor. It you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button

Other on board options include Parallsl Input
and Output Ports with tull handshake. They
allow easy connection of an ASCIl keyboard to the
input port. RS 232 and 20 ma Currant Loop for
teletype or other device are on board and If you
need more memory there are two $-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board Parallet 1/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$12 50 for easy connection between the Super
Eif and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multi-volt Power Supply betow).

Same day shipment. First line parts only
Factory tested. Guaranteed money back
Quality IC's and other components at fac-
tory prices.
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Rockwell AIM 65 Computer

6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. al-
phanumeric display. ROM monttor. fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bler $85.00, 8K Basic Interpreter $100.00.
Power supply assy. n case $60.00 AIM 65 in
thin briefcase with power supply $485 00

186
CDP1802CD 19 95
2500 DBZSS 3 95
12 95

P.0. Box 4430C Santa Clara, CA 95054

For will call only:(408) 388-1
2322 Walsh Av( ) b4

ELECTRONICS

RESISTORS ' watt 5%
10 per type 03 1000 per type 012
25 per type 025 350 piece pack
100 per tyve, 015 5 pev 1ype § 75
% aatt 5% per type O

KEYBOARDS
56 key Ascn heyboard kit
Fully assembied

53 key ASCII eyboard it
Fully assembled 70.00 Enclosure 14 95

CONNECTORS LEDS

30 pin edge Red 1018

24 pin edge Green. Yelow 018

100 pin edge o 01 Orange. Yellow Jumbo

10 age WW

alpaietg Clipllie LEC Maunting Clips /St 25
{specity red_amber. green. yeilow, clear)

CONTINENTAL SPECIALTIES In stock
Complete lina of breadboard test saup,
MAX-100 8 diglt Freq. Ctr.  $t28

N825123
N825126
N82§129

$67 50
77 50

LRIAHAGT

OK WIRE WRAP TODLS in sinck
Portable Mullimeter 318 00

SPECIAL PRODUCTS
MMS855 Stopwatch Timer 9 00
WIRE WRAP LEVEL 3 PC board 7
PN PIN Swilehes Mom Pusnbutton 27
o3 M4 8 3g05 shde 2
16 33 28 100  Encoder HDOIESS 595
8 57 40 123 3 Digit Universal
Counter Board Kit
Operates 5- 18 Vot DC to § MHz
yp 125 LED display  10.50
Paratronics 100A Logic
Analyzer Kit
Model 10 Tngger
Expander Kit
Model 150 Bus
Gradber Kit
Sinclair 3% Diglh
Multimeter
Clock Calendar Xit
2.5 MH2 Frequency Counter
Kil
30 Miz Froquensy Counter
17

2 level 14 pi wa 20

CRYSTALS
1 MHz
2 MHz
4 MHz
5 MHz
10 MHz
18 MHz
20 MHz
32 MMz
32768 MHz
i 8432 MHz
35795 MKz

5224.00
$229 00
$369 00

TnANsrnnMEus

3
vz vou 300 at Uznslovmev 1 zs
3r

\zv 250 ma b slug 2 95
12V CT 250 il Blig 350
24y CT 400 m 305
10V 1 2 amp wall plg

12V 6 amp

12V 500 ma wall plug

KEYBOARD ENCODERS, 120 1 amp wal g

AYS-2376 50 12 3 amp wall plug

AY5-3600 \ 95

740922 50 DISPLAY LEDS

740923 50 MANY CcA

HDO165-5 12

18 432 MHz
22 1184 MHz

MaNd c
MaN7ZITA  CAICA
DL704

cc
DL747/750 CA C

s,
R! mplete Set 6 50
Si n?Sé”" ’ 195 FNDS00:507
50 DA1SP 210 FNDS03510
5  DAISS FNDB00-807

3 digat Bubble
4 Gigit Bubble
DGB Fluorescent
DG Fiuorescent
5 igit 14 pin display
NSNG3 8 digil aispiay
7520 Clarrex photocslts

cC
ca
[
CA
cc
g 5

R§232 DL707/DL707R CA
D Cnnnmon e oLy

C 3
£Cca
CC/CA
CCicA

TRANSISTORS
2N1883

CA
<c
124
|ﬂZP3 transformer

Auto Clock Kit

DC clock with 450" displays. Uses National
MA-1012 module with alarm option Includes
light dimmer. crystal timebase PC boards. Fully
regulated. comp. instructs. Add $3.95 for beau-
tiful dark gray case. Best value anywhere

Not a Cheap Clock Kit $14.95
includes everything except case. 2- PC boards.
6-.50" LED Displays 5314 ciock chip, trans-
former, all components and fuil instructions
Orange displays also avail. Same kit w/.80"
displays. Red only. $21.95 Case $11.75

Stopwatch Kit $26.95
Full six digt 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

Video Modulator Kit $8.95
Convert your TV set into a high quality monitor
without affecting normal usage. Compiete kit
with full instructions.

Multi-volt Computer Power Supply
8v 5amp, +18v 5amp, Sv 1.5amp, —5v
5amp, 12v 5 amp. —12 option. =5v, = 12v
areregulated. Kit $29.95. Kit with punched frame
$37 45, $4.00 shipping. Woodgrain case
$10.00, $1.50 shipping

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base Outstanding accuracy. Kit
includes: PC board. IC, crystai, resistors, ca-
pacitors and trimmer.

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.

102

$-100 Com'JJuter Boards
8K Static RAM Kit Godbout

16K Static RAM Kit

24K Static RAM Kit

32K Dynamic RAM Kit

32K Static RAM Kit

64K Dynamic RAM Kit

8K/16K Eprom Kit {less PROMS)
Video Interface Kit
Motherboard $39.

$135.00
265.00
423.00
31000
$475.00
470.00
$89.00
$139.00
Extender Board $8.99

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hotd a charge
and then charges them up. all in one kit w/full
parts and instructions. $7.2

PROM Eraser
Will erase 25 PROMs in 15 minutes. Uttra-
violet, assembled $34.

Hickok 32 Digit LCD Multimeter
Batt/AC oper. 0.1mv-1000v. § ranges. 0.5%
accur. Resistance 6 low power ranges 0.1
ohm-20M ohm. OC curr. .01 to 100ma. Hand
held, ¥2" LCD displays, auto zero. polarity, over-
range $69.95.

79 IC Update Master Manual $35.00
Complete IC data selector, 2500 pg. master refer-
ence guide Over 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50. No foreign orders.

Digital Temp. Meter Kit $34.00
Indoor and outdoor. Switches back and forth
Beautiful. 50" LED readouts. Nothing like it
available. Needs no additional parts for com-
plete. tull operation. Will measure —100° to
+200°F, tenths of a degree, air or liquid.
Beautiful woodgrain case w/bezel $11.75

FREE: Send for your copy of our NEW 1979
QUEST CATALOG. Include 28¢ stamp.

CIRCLE NO.51 ONFREEINFORMATION CARD

WWW arrerieaniadiahietory com
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MICROPROCESSOR

CHIP SETS

Part N Price Part N

8080A B85 $5.95 6800
8085 12.95 6802

8212
8214
8216
8224
8226
8228
8238
8251
8253
8255
8257
8259

6810
6820
6821
6850
6852

SCP1802LE
SCP1824LE
SCP1852LE
SCP1853LE
SCP1854LE
SCP1856LE
SCP1858LE
SCP1859LE

Metal Power Transistors
Homotaxial - Best Quality

2N3054 65 60V NPN
2N3055 69 70V _NPN
2N3442 150 160V NPN
2N3771 195 50V NPN
2N3772 195 100V NPN
2N3773 250 160V NPN

Universal SCR
C106D .34 5.0 AMP 400V TO-220

EPROM’S

Special

of the Month

C170

2A-6 $4.95

»

VA Zilog

Z8000/1 $195.00 16

Bil CPU wilh segmenied address

$pace to 8 Megabyles

2800072 $150.00 16

Bil CPU with non segmented address

space 10 64K byies

ZBO-CPU 25 mnz
280A-CPU 1.0 MHz
Z80-P1IO 2.5 MMz
Z30A-PIO 4.0 MHz

280-CTC 2.5 MHz
ZBOA-CTC 4.0 MHz

$11.95

280-DMA 2.5 MHI $26.85
ZB0A-DMA 4.0 MHr $33.60
280-S510/0 2.5 MHz $36.00
2ZB80A-S10/0 1.0 MHz $39.50
Z80-S10/1 2.5 MHz $36.00
ZBOA-SI0/1 4.0 MHz $39.50
280-510/2 2.5 MHz $36.00
ZBOA-S10/2 4.0 MHz $39 50

$ 9.95

$2.20
$8.40

$2.20
$8.40

MOS

mos

MEMORIES

Static RAM's

Part No.
2101
K22PIN
2102LFPC
ISONS (Low
2102-1PC
1K 450N

2114
4K (1K x 4} 300N

Price
ren $1.95
$1.19
$89 0.94
$2.50
$2.50
§349 5575

we!

MOS Dynarnic RAM's

Part No
4K 4027
2K (4K a1

16

K 416.5
16K (16K 1 1

a16.
300NS t

TMS4060-30
4K (300 NS) 22 PIN
TMS4060-20

4K NS ¥

Part No
AY5-1013A
AY3-1015

Part No
5101

I9ONS L om P

Part No

Price
$3.50

$10.95

300NS 16 PIN

6PIN
$3.95

$4.95

N

UART s

Price
$4.50
$5.50

1K CMOS RAM

Price

§a:50 $3.95

e

4K CMOS RAM

Price

256 x 8 15us

C2708
1K x 8 450 ns

TMS2716 33485~ $29.95
16K (2K x 8) 450 ns

3 power supplies) T.I. Version
C2716/TMS2516 54988 S547.95
16K (2K x 8) 450 ns

(Single 5V supply - Intel version)

LT T T T T T T T 1 1 2

P4315-45L $14.95

$9.95

SHIFT REGISTERS

$4.95 3342PC  $4.95
$5.95 3347PC  $4.95

STTL
We are overstocked
SPECIAL OFFER
Major Manutaciurer TTL

33a1PC
334taPC

L.E.D. LAMPS

1 3mm Red
1 3Imm Green
ED212 1 3mm Yellow

ED2 1374 Smm Red
ED222 134 5Smm Green
LED224 1.3/4 5mm Yellow

OISPLAYS

2500 v m ;am‘ vu;:
pages _

anode

E€D209
ED211

LT T T T T T L T

1979
IC MASTER

ompiete eqcu 13
data seiector Master gu ;19 New

the tate:
e a

$20:05

332333V BBUIBS

" Special e
Offer” mmon Emno:e

ISOLATORS

O10 1solator 1500V
n ~oupies 1500V

aN26 O Isctator Y500V
MCT6  Dual Optc Isolator 1500V

Q74  Quaa
= Opt

Texas Instruments
Low Profile Sockets \_

Lowest prices anywhere lor the

highest quality, an unbeatable combinati
verone m eces in st

Contacts Price Contacts Price

8 PIN 22PIN 22

14 PIN 24 PIN 24 JC Series Positive 1 AMP :

16 PIN 28 PIN 28 12. 1% 18. 24, \oits f'g:G:

18 PIN 40PIN 4 5099 SH16!

20 PIN Data Avarabie on Reauest SH1705

VOLTAGE
REGULATORS

High Current (TO-3)

$492 5 volts/5 amps

$507 2 volis/S amps

$5 07 5 volts/5 amps

$756 5 vons/10 amps

$575 V-23aV/SA Positve Adjustable

$8 32 24V to 2 11V/5A Negative Adjustabie
$1222 3V-30V/5A Ad) Step Down Swilching
$756  5V/SA Fixed Positive

7BHOS
TBH12S
78H155C
78P05S

Prices in this ad are valid only until Nov.30 1979

P.0. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

DECEMBER

1979

Over - Ihe-counler sales.
12 Merceor Rd.. Natick. Mass 01760
Behind Zayres on Rte. 9

Tetephone Orders & Enquiries (61718790077

IN CANADA
5651 FERRIER SY
MONTREAL. QUEBEC

H4AP 2KS MM 559
Tel:(514)735.6425

Tel (416)661 1115

4800 DUFFERINSY
DOWNSVIEW. ONTARIO

MINIMUM ORDER $10.00 ® ADD $2.00 YO
COVER POSTAGE & HANDLING

Foreign cusiomers please remit payment on an
internalional bank draf1 or intemational postal
money ordes in Amencan dollars

BAXTER CENTRE
105C BAXTER ROAD
OTTAWA. ONTARIO
K2C:IP2

Vel %613)820-9471

3070 KINGSWAY
VANCOUVER.B.C
VSR 597

Tel: (604) 438-3321

CIRCLE NO.4ONFREE INFORMATION CARD

WWW akherieannadiahictary com
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GOULD
15 MHz Dual Trace
® Triggers in excess
of 25 MH

HICKOK 3% Digit

Mini-Multimeter

MODEL l?( 303 36950
Sinclair  Fessse

PDM35 $49.95
dlgltal MultiMeter

/k
B/ 37 Digit
Portable DMM

® Overhead Protected ® Battery ur
AC operahion @ 3" high LED Display
® Auto Zeroing  Model 2800

Mﬂdzl 03255

$795

neluaing probes
[Weller Controlled Uutput
Soldering

Station

$4995|’\

IModet WTCP N
cames complere with test
leads, operating manual and spare fuse

5 MHz Mini

& Oscilloscope
Model MS 15

e

Reg. S318.00

$269.95

[;
 Bartery o1 hine operat

® Automatic angd ine sync mades
® Power consumpnian less than 15 W
NOW AVAILABLE
® 15MHz Dual Trace - ModelMS 215

Model 99SM

Reg $69 95

Beq S17 50 \\%j\/é

Service Master Attache Style
oot Ao fase ?- Remote Control for nghts
Yiode) Il Kit [& Apptiances

=

SENCORE
TV-VTR-MATV 1
and Vldeo Analyzer l

nplay @ Fully Al

Madel 820

W,

Mades 1500

WAHL
**Quick Charge”

& Auiomatically displays
dynanuc loaic @ Works w,
HTL TTL
® Circusl powe »a desige

del LM.-1

MODEL TC-100/ST

$47.50 $279.9

Reg, $449 00

99PR

$19.95

Reg. $87.95

Reg. $435.00
* 30 MHz Dual Trace Model MS 230

Reg. 3559 ... $479.95

E ] —

Logic Probe

@ Dvrects pulses as short as 50 nSec

Miniature
High Fidelity
Stereo

Mode

complete
& Mutt tamily compatility DTL/TTL'HTL/CMDS)

3-Way

Speaker System.
ey 51300 $69.50 |

Reg $3795 =

$79.50

One 111 Command Conso
Two (2} Lamp Modules
One 11) Appliance Modt

n D
' CMOS @ 16 LED disp \\

ARAGUSTEN X 10N

Loglc Monltor=5= $29.95

Reg $63.95 -

g g 5 compiete

Circun Tester

4 Piece Starter Kit jog

Appliance Mogules 1495

e} Lamu Modules $1495
\ 3698

te | Command Consoles

Bea

|
SUPER
SPECIAL

$29

rcat Scanner (

Model 250

9.95!

DMHz Dual Trace wnth
Delay Line

fleg $1100 00

13892.50 | $49.50 ¢
Function Generator Chess Challengel

$1 27 . 50 @ Seven Levels of Play

Madel 8CC
BR5E sne s

Mogel 2007 TTL Sauare wave output

LAMP

LEADER,

We bought 350,000 LED's.
And you get the savings.
Reds, greens. yellows, orange, small,
medium, large Bags of 25 - mixed $2.75.
That's only 11¢ each. Compare this bargain up to
twice our price

FACTORY PRIME
58l - Polar LED 59¢ ea. or 10 for $5

Magnifier ~ac. 700 Series

/Pu cision ground and polished
magnification lens  Uses

Model MG |0A 22W T @ Circline fluorescent

AC Circunt Box/RCAVIZ]

@ 36 resssiors

(15 chms 10 10 megohr

o 18 capaciior

LAB-BENCH VARIABLE POWER SUPPLY KIT
5t020VDC at 1 AMP. Short circuit protected by current
limit Uses IC regulator and 10 AMP Power Darlington,
Very good regulation and low ripple Kit includes PC
Board, all parts. large heatsink and shielded
transformer 50 MV TYP Regulation. $15.99 KIT

Madel
1827 \\

3J0MH:z
Portahle

Frequency

Counter
Reg. $130.00

<) $65.00 W.C\

*il¢
cam
cont

Touch K100 Scanner

=
%%%‘(800) 645-9518 1516) 752.0050
haunel MasterCharge ® Bank Amencard @

Heg S l- COD o Check @ Money Order

puter
rolled

$199.95

K
HICKOK
Function
o Generatol
CFL:
Mode! 270

$1819

'31495,.
Call TOLL FREE

CONTINENTAL SPECIALTIES
100 MHz 8-Digit Counter$127.50

He 100 MM, Raige @ 6 LE
1arludes 100 1PC 4 lig-1».

vowavasece PSH00 SDDMHZ Prescaler $59.95
B Digital |,

Capacltance Met.e-r_/!m
- - ~. Devices
| 5249 95 o

Modei 1400 $199 95

" Reg $150.00

Maodel
MAX 100

ODE:4-PHONEIgg g Changer
Accessories
4 $29.95

Telephone
Answering

Wiremate

[ Microflame
Deluxe Gas
Torch Kit

Model 4400
Reg. $39.95

BORLIP

60

MOOEL
7800

Mode! 7500 Cordless
Soidering tron $17.95
Mode! 5800 Therma! Spo
$29.95

in-Dash
AM/FMB T
Stereo

c-777
$52f,5°’ AM/FM
U Cassette

casass  Stereo
| §57.50

Stereo Power Booster
\POWAU D ne s,

nsveacmunu
$2495 &%

RASS BOOST
(]

check our prices

r N.Y. State call

Add $3.00 for shipping and insurance
COD s Extra New York State _—

VISA

residents add approp. sales tax

“We Will Beat Any

rtised Price”

855R Conklin St

Farmingdale, N Y 11735

CLOCK MODULE OPTIONS
MA1008 A and D MA1013

Switches and pot for all options
Includes:
5 push buttons
1 toggle
1 10K pot $2.50
Alarm Parts (ncluding high mpedence
transducer) Much more efficient than a
speaker $1.50
Transducer only {(unbehevably loud') $1.10

100 KHZ =+

DATA.

CONTAINED MODULE. ONLY 1% x 2

COMPARE AT UPTO TWICE OUR PRICE!

SONY 23 WATT AUDIO AMP MODULE
#STK-054 23 WATTS SUPER CLEAN AUDIO.20HZ to
2 DB. HYBRID. SILICON. SELF-

IN. WITH
$g99

each

60 Hz CRYSTAL TIME BASE
$4.95 (Complete Kil)

16K DYNAMIC RAM CHIP
WORKS IN TRS-80 OR APPLE |1
186K X 1 Buis 16 Pin Package Same as

LED BAR GRAPH AND ANALOG METER DRIVER
New from National Semi. #LM3914. Drives 10 LED
directly for making bar graphs. audio power meters,
analog meters. LED oscilloscopes, etc. Units can be
stacked for more LED's A super versatile and truly
remarkable IC. Just out!

SPECIAL PRICE: $3.99 INCLUDES 12 Page Spec. Sheel

Mostek 4116-4 250 NS access 410 NS
cycle time QOur best price yet for this state
of the art RAM 32K and 64K RAM boards
using this Chip are readily available These
are new lu\ly guaranteed devices by a
major m

venv LIMITED STOCK!
“MAGAZINE SPECIAL" - 8/$79.50

with high accuracy 3.579545
MHZ Crystal Use with all MOS
Clock Chips or Modutes Draws
only 1.5 MA_ Allparts. dataand
PC Board inciuded. 100 Hz
same as above, except $5.95

Uses MM5369 CMOS divider IC |_

MICRO MINI
TOGGLE SWITCHES
6 for $5 with hardware.

Sound Activated Switch not a
kit Already assembled. Clap
your hands and turn on lights.
music boxes. cOffee pots. etc.
Full spec. sheet with each unit

69¢ ea. 10 for $5.50

FAIRCHILD PNP
“SUPER TRANSISTOR"
2N4402 T0O-92 Plastic. Silicon PNP
Driver High Current. VCEQ-40 HFE-
50 to 150 at 150 MA. FT-150 MHZ A

NATIONAL SEMICONDUCTOR

“COLOSSUS JR.” JUMBO CLOCK MODULE

2FOR
$15

{AC XFMR $195)

ASSEMBLED! NOT A KIT!

PERFECT FOR USE
“*ANUFACTURER S CLOSEQUT!

-
-
-
-
-
-
-
-
-
*

MA1013
BRAND NEW!

Bright 4 digit 0.7° LED Display
Complete-Add only Transtormer and Switches
24 Hour Alarm Signal Output
12 Hour Real Time Format

50 or 60 Hz Operation

Power Failure Indication

LED Brightness Control

Sleep and Snooze Timers
Alarm “on” and PM Indicators
Direct Drive - No RFI

Direct Replacement for MA1012
Comes with Full Data

super "BEEFED-UP" Version of the
2N3906
8 FOR $1.19

JUMBO IC ASSORTMENT
All new not rejects. BIG
computer mfg. Surplus. Some
standard marked, many house
numbered TTL, DTL. LINEAR.
All prime. 1st line.

50 for $1.59 500 for $12.95

With Data.

TOSHIBA POWER AUDIO AMP

58 WATTS RMS Typical Output. 50 to 30.000HZ
+3 DB. For CB's, tape decks, PA's, etc. Works off
of asingle supply voltage from 10.5t0 18 VDC. 10
Pin plastic DIP with special built in heat sink tab.
Perfect for use on 12vDC.

$399 each

Digital Research: Parts

(OF TEXAS)

P.0. BOX 401247 » GARLAND, TEXAS 75041 ¢ (214) 271-2461

TERMS: Add 50¢ postage, we pay balance. Orders under $15 add
75¢ handling. No C.O.D. We accept Visa, MasterCharge and
American Express cards. Tex Res. add 5% Tax. Foreign orders
(except Canada) add 20% P&H. 90 Day Money Back Guarantee on

all items.

Write for our free catalog ful! of many useful bargains
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Radio Shack — Your No. 1 Parts Place™

Low Prices and New Items Ev ry Day!

Low-Power
Schottky ICs

2r 49¢

* 100% Prime '
* Guaranteed Specs

Improved 5-volt logic devices use
Schottky diode technology for
minimum propagation delay and
high speed at minimum power.

Type Cat. No. ONLY
74L500 276-1900 .49
740502 276-1902 .59
741504 276-1904 .59
741508 276-1908 .49
741810 276-1910 .59
741513 276-1911 99
740520 276-1912 .59
74L527 276-1913 .69
74LS30 276-1914 .59
74L532 276-1915 69
741847 276-1916 129
741851 276-1917 .59
741873 276-1918 69
741574 2761919 69
741575 276-1920 .99
741576 276-1921 79
711585 276-1922 1.29
741590 276-1923 .99
740862 276-1924 99
740593 276-1925 99
745123 276-1926 1.19
74LS132 276-1927 99
74LS151 276-1929 .99
74LS157 276-1930 1.19
74LS161 276-1931 1.49
74LS164 276-1932 1.49
74LS175 276-1934 1.19
74LS192 276-1935 1.49
7415193 276-1936 1.49
7415194 276-1937 1.49
7415196 276-1938 1.59
7415367 276-1835 119
74LS368 276-1836 1.19
7415373 276-1943 2.39
7415374 276-1944 239 |

4000-Series CMOS ICs

Type Cat. No. EACH

4001 276-2401 .69

4011 276-2411 .69

4012 276-2412 79

4013 276-2413 .99

4017 276-2417 1.69

4020 276-2420 1.69

4021 276-2421 1.69

4023 276-2423 69

4027 276-2427 .99

4028 276-2428 1.29

4046 276-2446 1.89

4511 276-2447 169

4049 276-2449 79

4050 276-2450 79

4051 276-2451 1.49

4066 276-2166 1.39

4070 276-2470 79

4518 276-2490 1.49

1543 276-2491 199 |

All Prime from Major Semi-
conductor Manufacturers.
Specs and Pin Out Diagram

Included with Each Device.
MC14553 3-Digit 99
BCD Counter IC 2

CMOS chip replaces over 8 separate ICs in
a digital display circuit. Input pulse shaping
Master reset pin. 16-pin DIP

276-2498

RAM Memory ICs

7 249

2102 1024 x 1 Array. Low-cost static memory chip
16-pin DIP. Buy 8 and save!

276-2501 2.49 Ea. or 8/14.95
2114L 1024 x 4 Array. NMOS static RAM. 18-pin

DIP 276-2504 10.99

NEW! Silicon Solar Cells

Y
©

Low As

599

Convert light to electrical power All deliver
0.45V at rated current. Use several in series
parallei { or higher voltages or current
276-122. 23" cell. Rated 500 mA 5.99
276-123. Full 3" cell. Rated 1 amp 8.99

 Hall-Effect Sensors

Q . 198 l;lf(%

N

Open-Collector Output

Detects magnetic fields electronically. 750
gauss ‘on’ threshold. Constant ampmude
independent of frequency. Similar 1o type
ULN 3006. Ideal for tachs. position sensing,
pulse counting. 5 to 16V supply TD-92
case. With data

Pkg. nl 3/1.98

276-1646
Umque LEDs

-

>

A Tri-Color. Displays red. green yellow
Uniform light output of 0 6 med. Forward
voltage 2 2VDC Max current 25mA T1-74
case style

276-035 1.39

B| Red Flasher. Operates directly from
5VDC power source. Puise rate’ 3 Hz. Max

NEW! Switches

Low As

A Submini Push Switches. One red.
one black SPST momentary contacts
rated 0.5A. 125VAC. Normallg open.
275-1571 kg. 2/1.69

8 Compact Lever Switches. 6A at
125VAC. SPST. 275-257. 2.49
DPDT. 275-259. .. . . 299

BIFET Op Amps

[B]
Low 189

Feature very hugh mput impedance. low
noise Fast 13VuS slew rate is ideal for low
TIM distortion audio amplifiers InlernaHy
compensated Up to = 18V suppi

LF 353N. Dual BIFET Op amp 8 -pin DIP
275 17 1.89

5
[B] TL 084C. Ouad BIFET Op amp 14-pin
DIP. 276-171 2.99

' LED Bar/Dot D Dlsplay
Driver
\\,,

349

LM3914N. Features 10 adjustable analog
steps. bar or dot display mode. Current
requiated LED ouputs. 8 to 25VDC supply
18-pin DIP. 276-1707 = . ; 3.49

current. 20 mA at 5VDC
276-036 1.29

s MoTONOL

uy OAT

Manufacturer s Data Books

LM3915N. As above but with 3 dB log steps
708 3.49

276-1
|

T

12

Super
Quiet

| 273-241 .

4" Cooling Fan

Operation

| NEW! BNC Connectors

219

[A] Type 1094 Female