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- ‘Wre lookmg forthe most
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. ofan Apple since Adam.

What i in the name of Adam do people do with
Apple Computers?
You tell us.

In a thousand words or less. o
i your story is original and intriguing engugh,
you could-win a one-week all-expense paid trip for
two to Hawaii. Which is th’e ¢losest we could

come fo paradise;,

Win fabulous prizes for
creative writing. .

o enter, drop by your nearest Apple dealer and
pick up an entry blank: Fill it out. Then write an
article, in'1000 words ofless, describing the unusual
or mterestmg use you've found for your Apple.

A jury of independent judges will cast the
dediding vote for the grand prize: a week for.two,
airfare included, in Hawaii. w7

The judges will also choose 16 additional
winners, two each from eight categories:

",
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graphics/music, entertainment, home, business,
education, scientific, professmnal and industrial.

- And each winnet will choose from a long list of -

longed-after Apple penpherals—from Apple
Disk II’s to Graphics Tabletsto printers.

Or you can take a $250 credit towards the
purchase of any Apple product..

The contest ends March-31,1980. ‘All witiners.
will be notified by May15..

Entry forms are available at your participafing
Apple dealer. Call 800-538-9696, (800-662-9238"
in California), for the one nearest you..

Mail the entry blank, your article and any:
photosto: Apple Computer, “What in the name
of Adam” contest, 10260 Bandley Drive,
Cupertino, CA 95014.
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And may the juiciest
w(“"u

apphcatmn win.
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NASA PATENT 4,052,648

Exxon has it. So does about a dozen other
manufacturers. And if our hunches are correct,
a new space-age product invented by NASA
may not only save Americans millions af
dollars but make fortunes for the companies
that sell it.

The new NASA inventiorm uses the latest
space-age technology to save energy. Your
refrigerator for example, is a major energy
user. With this new device, your refrigerator
compressor will run quieter, there will be con-
siderably less heat generated from the motor,
and it will run more efficiently saving up to 30%
in energy.

The invention requires no installation. Just
plug it into your outlet and plug your refriger-
ator into the device.

OVER PRICED UNIT

But there's a catch. Most manufacturers sell
the device for as much as $200. Using it with
your refrigerator, it will take many years before
it will pay dividends. On a powerful motor,
however, the device will pay for itself much
quicker.

Manufacturers who have announced their
units are selling them like hot cakes. Although
you may have heard a great deal of publicity
about the product, you may not have seen any
advertising because most manufacturers are
currently sold out.

Waitch for it! We predict great success for all
those associated with the product. The power-
saving device invented by NASA is a big hit. it
will grow in popularity and save energy and
make many companies very successful.

A SMALL COMPANY

There is one small company however, thatis
credited with improving the device and
developing it for the consumer market. Called
ERI (Electronic Relays, Inc.) the company has
developed several models to service specific
products such as a refrigerator, a washing
machine, dishwasher, swimming pool and a
typewriter.

This small company actually improved the
NASA invention by adding its own refine-
ments. ERI had a great deal of experience in
solid state relays which use TRIACs and inte-
grated circuits—two important elements in the
NASA invention. A TRIAC is a bidirectional
thyristor which controls AC from a single con-
trol input. TRIACs also produce a great deal of
heat.

ERI's experience taught them how to control
the TRIAC and its heat dissipation and thus
they were able to reduce the device's cost
through more efficient handling of the heat
problem. They were aiready one of the
nation’s largest purchasers of TRIACs—thus
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their costs were already low.

NATIONAL PUBLICITY

They called their product a Power Factor
Controller and sent a sample to a national
magazine for their review. In several tests, the
device out-performed even the claims made
by the manufacturer and the magazine ran a
glowing articte on their findings.

The manufacturer felt that the product might
atfirst be misleading. Although it does save up
to 30% on energy and in many cases up to
60%, ERI felt most consumers would expect a
30% reduction in their total electric bill—which
of course the product will not do. Consumers
will only get up to a 30% savings on the
particular appliance used with the unit.

STILL PESSIMISTIC

The manufacturer aiso felt that the product
was primarily for the industrial market—
restaurants with large banks of refrigerators.
The consumer must wait a few years before
the device would pay for itself. And finally, the
manufacturer did not feel that the consumer
would respond in great numbers to the article
which ran in the July, 1979 edition of Popular
Science magazine.

Well, the consumer did respond. So much
so that the small manufacturer, with absolutely
no marketing staff, was buried with mail. The
president of ERI called JS&A to help him out.

TEST ONE YOURSELF

We called it the Power Chopper and agreed
to offer it to the consumer market for $29.95-a
maijor price breakthrough.

Even if Exxon lowers their prices consider-
ably, they'll never come close to the low cost of
the Power Chopper. ERI's expertise with the
TRIAC and JS&A's direct-to-consumer mar-
keting, make the new NASA invention a prac-
tical power-saving accessory for every home.

- i
The sophisticated electronics of the Power
Chopper consist of a TRIAC, two integrated
circuits and several solid-state devices.

We urge you to test just the refrigerator
module. Order one from JS&A on a 30-day
no-obligation trial. In the meantime, while you
are waiting for your unit, feel the heat gen-
erated from the bottom of your refrigerator.
Listen to the sound level of your compressor.

When the Power Chopper arrives, plug it in
and notice how much quieter and cooler your
refrigerator runs. See how much less time the
compressor must run. The compressor not

wericanRadioHistor-Com —

Power
oppeéer

A new invention by America’s space agency
will help all Americans save energy and
make some companies very wealthy.

only will run more efficiently but will save
energy every day you use it.

AWARD WINNER

If after 30 days you are not convinced that
the Power Chopper will save you energy and
money while making your refrigerator run
smoother, then just unplug it and send it back
for a prompt and courteous refund, including
the $2.50 postage and handling. But if you've
definitely noticed the difference, you'll want to
purchase more units for the remainder of your
motor-based appliances.

JS&A feels that ERI's technology, their
improved NASA design and their low manu-
facturing costs will catapult them to the fore-
front of those introducing the new NASA
invention. ERI's Power Chopper is one of the
nation’s major new innovative products and
just recently won the Industrial Research IR-
100 Award.

To order your Refrigerator Power Chopper,
send $29.95 for each unit plus $2.50 for
postage and handiing to JS&A Group, Inc.,
One JS&A Plaza, Northbrook, lilinois 60062.
(llinois residents please add 5% sales tax.)
Credit card buyers may call our toll-free
number below. We'll send your Refrigerator
Power Chopper, one-year limited warranty
and you'll be ready to save. If you wish to order
additional units for other appliances at $29.95,
you may, but we suggest you test the refriger-
ator module first and totally convince yourself.

GOVERNMENT REBATE

Purchase of the Power Chopper entitles you
to a full 15% energy tax credit on your income
tax return. It's like having the government give
you a $4.50 rebate.

JS&A is America’s largest single source of
space-age products—further assurance that
your purchase will be backed by service for
years to come.

NASA technology was responsible for the
development of the integrated circuit and
many other space-age products. Their latest
product could not have been developed at a
better time. Start saving and order a Power
Chopper at no obligation, today.

o PRODUCTS
®) THAT
e WTHINkK

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

©JS&A Group,Inc.,1979
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From PERGOM

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 & 16K 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".

#Choose either 40-track TFD-100™ drives
or 77-track TFD-200™ drives.

e0ne-, 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-100™ drives accommodate “‘flippy
disks.” Store 205K bytes per mini-disk.

eLow prices. A single-drive TFD-100™
costs just $399. Price includes PATCH
PAK #1™ disk.

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

™ TFD-100, TFD-200, PATCH PAK and Efectric Crayon are trademarks of PERCOM OATA COMPANY.

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™ our upgrade
program for your TRSDOS*, not only
extends TRSDOS* to accommodate 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 peripherals is our
main business — the reason you gat
more engineering, more reliability and
more back up support for less money.

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

*TRS-80 and TRSDOS are irademarks of Tandy Corparation and Radio Shack which have no relationship lo PERCOM DATA COMPANY.

PERCOM

PERCOM DATA COMPANY,

INC.
211 N. KIRBY - GARLAND, TX. - 75042

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 computing’
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> Editorial

ACTION & REACTION
“We have met the enemy and he is us.”

Sometimes, technological advancements cause consequences that
make one wonder why the latter weren’t thought of beforehand. And
why steps weren’t taken to minimize them.

History is fraught with such examples: burning coal without considering
how minimal harm to people and the atmosphere can be accomplished;
designing vehicles without regard to damage-causing projections in the
event of an accident; using CB radios with interference emissions ini-
tially so limited that they played havoc with TV receiver reception;

and so on.

Technology should continue to be advanced, of course; but as it does, |
foresee the creation of new occupations to attack problems that might
be caused. Indeed, the whole field of environmental science grew up to
wrestle with minimizing of air and water pollution. If manufacturers ig-
nore such possibly deleterious effects, experience in recent years indi-
cates that the government won't! And when this happens, overregula-
tion quickly follows. The result is more costly products and services
and reduced productivity; just what we don’t need. The OSHA, for ex-
ample, has a standards proposal to reduce environmental noise levels
in plants. When implemented, it will cost $19,000 per worker. But $50
ear protectors would have done the job just as well.

Now the FCC has redefined Part 15 rules governing low power commu-
nication devices and the general requirements for a restricted radiation
device (including computers, electronic games, tape recorders, calcula-
tors, and electronic watches). It has defined a computing device as any
electronic device or system that uses digital techniques and has r-f en-
ergy exceeding 10,000 Hz or pulses per second. The standards set
down are designed to head off TV interference problems caused by
personal computers, which are escalating in sales, as well as by

other products.

There’'s no doubt that tighter limitations on radiation are required. | just
wish that the manufacturers had recognized the need and acted ac-
cordingly to correct the problem. The government’s rules may be too
stringent and the certification procedure too vexing for everyone's
tastes. In any event, it's possible that digital electronic products will
cost more next Christmas as a result of these rewritten rules.

POPULAR ELECTRONICS
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The Personal Computer Line
by OHIO SCIENTIFIC

. . Personal Computers
- C1P: $349 A dramatic breakthrough in price and performance. Features
OSI’s ultra-fast BASIC-in-ROM, full graphics display capability, and large
ibrary of software on cassette and disk, including entertainment pro-
grams, personal finance, small business, and home applications. It's a
complete programmable computer system ready to go. Just plug-in a
video monitor or TV through an RF converter, and be up and running.
15K total memory including 8K BASIC and 4K RAM—expandable to 8K.

C1P MF: $995 First floppy disk based computer for under
$1000! Same great features as the C1P plus more memory and
instant program and data retrieval. Can be expanded to 32K static
RAM and a second mini-floppy. It also supports a printer, modem,
real time clock, and AC remote interface, as well as 0S-65D V3.0
development disk operating system.

Professional Portables

C4P: $698 The professional portable that has over three times the display capability
of C1Ps. Features 32 x 64 character display in up to 16 colors, graphics, audio output, a
DAC for voice and music generation, key pad and joystick interfaces, AC remote control
interface and much more. Utilizes a 4-slot BUS (2 used in base machine), 8K BASIC-in-
ROM, 8K of static RAM and audio cassette interface. Can be

directly expanded to 32K static RAM and two mini-floppy disks.

C4P MF: $1695 The ultimate portable computer
has all the features of the C4P plus real time clock,
home security system interface, modem interface,
printer interface, 16 parallel lines and an accessory
BUS. The standard machine operates at twice the
speed of currently available personal compu-
ters (with GT option it runs even faster!). The C4P
MF starts with 24K RAM and a single mini-floppy and
can be directly expanded to 48K and two mini-floppies.
Available software includes games, personal, business,
educational and home control applications programs as
well as a real time operating system, word processor and a
data base management system.

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

C8P DF: From $2597 The ultimate

Home/Very Small Business Computer at a

Home/Small Business Systems

C8P: $895 same great features as the C4P in a tremendously expandable *'main-
frame package!' Features over three times the expansion capability of the C4P for
advanced home and demanding business applications. Can be expanded to 48K RAM,
dual 8" floppies, hard (Winchester) disks and multiple 1/0 devices such as Voice I/O and
a universal telephone interface.

CIRCLE NO. 42 ON FREE INFORMATION CARD
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personal computer price. Features 32K RAM
(expandable to 48K) and dual 8" floppy disks
(stores eight times as much information as a
mini-floppy). Has all personal computer
capabilities including 32 x 64 display. color
graphics, sound, DAC, joystick interfaces,
home features including real time clock, AC
remote interface, home security and fire
detection interface and can be expanded to
include voice 1/0 and a universal telephone
system for answering and initiating calls! its
large memory capability and 8" floppies allow
it to run rmost Ohio Scientific business system
software including a compete accounting
system, word processor and information
management system.

For literature and the name of your local
dealer, CALL 1-800-321-6850 TOLL FREE.

OHIO SCIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202 « [216)831-5600
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Letters

OF RADS, REMS, AND RADIATIONS
| read ""A Personal Radiation Monitor"" in your
January 1980 issue with great interest. Howev:

er, it contained some inaccuracies with regard
to units of measure that, in view of the large
amount of misinformation about the subject in
circulation today, | would like to clear up. What
is described as the roentgen (R) is actually the
rad (r), the standard unit of absorbed radiation
dosage (1 erg absorbed per gram of matter).
Absorbed radiation need not be gamma only.
Rem is “‘rads equivalent to man,” which gives a
uniform scale to measure radiation harm to
human beings. One rad of gamma is equivalent
to only 0.05 rad of low-energy alpha radiation in
rem dosage, calculated by multiplying absorbed
rads by a constant RBE (relative biological
effectiveness) factor.

The roentgen is actually a measure of radia-
tion exposure or amount of radiation in any cubic

Nail-head pin rows
offset for easy
probe attachment.
(Straight-pin modeis
for attachment of
connectors.)

Now experience the easiest way
there is to frouble-shoot DIP ICs.

The A P Super Grip Il is the
ultimate test clip.

You get positive contacts.
No intermiftents. No shorts.
Ever. The contacts are gold-
plated phosphor bronze
amangedina“contactcomb”
which separates contacts
precisely. Narow-nose
design fits highest-density
boards—even ICs with
only .040” between rows.
Flat contacts won't roll
off IC leads.

Heavy-duty industrial-
grade spring maintains firm
contact pressure. Engineer-
ing-grade thermoplastic
body is molded around
contact pins. Eleven
models from $4.50. All
DIP sizes.

Where to buy? Phone
(toll-free) 800-321-9668 for
the name of your local AP
distributor. And ask for our
complete A P catalog, “The
Faster and Easier Book.”

AP PRODUCTS INCORPORATED
1359 W. Jackson St., Painesville, Ohio 44077 Tel. 216/354-2101 TWX: 810-425-2250
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volume of space. it is the amount of radiation
required to release 1 coulomb of charge, by
ionization, in 1 kg of air.

Harmful effects are not directly related to the
energy of the radiation. They are more closely
tied to'the nuclear reactions that occur once the
radiation is absorbed by the body. —Peter L.
Schestopol, New Paltz, NY.

“PSEUDORANDOM’ DEFINED?

With reference to Mr. Mims' “Pseudorandom
Number Generator’” (“‘Project of the Month,”
December 1979), it has been my experience
that the term ‘‘pseudorandom’ refers to an
apparently random output that has been created
by an algorithm, not the spectral purity of the
algorithm’s output. In other words, a collection
of pseudorandom numbers might be as random
as you could wish and indistinguishable from
“true” random numbers. —George R. Scott,
Pensacola, FL.

The article did not mean to imply that the

| spectral purity of the algorithm’s output made it

“pseudorandom.”’ This quality comes from the
design of the circuit itself. In any event, it now
appears that the circuit presented is actually a
great deal more random than was suggested.
Mr. Mims will be taking up this subject in more
detail in a future column,

HAS COME OF AGE

| noticed with delight Ray Wilkins' "'LED Traf-
fic Light’' in the December 1979 issue of Popru-
LAR ELECTRONICS. It seems to me that my elec-
tronic experimentation has ‘‘come of age”
since | took up electronics as my hobby a
couple of years ago. This past summer, |
designed and built an identical-looking traffic
light for my son. | run mine with just four 555
timers. —Istvan Mohos, Phoenix, AZ.

IN APPRECIATION

“‘Computer-Aided Morse Code Practice” (De-
cember 1979) is a beautiful article. It was
refreshing to see a software article like this in
PopuLAR ELECTRONICS, especially since | own
the correct hardware to take advantage of it.
— Steve Stanley, W2FQG, Latham, NY.

Out of Tune

The etching and drilling guide of the '‘Audio
Artist" (December 1979, p. 62) lacks one piece
of connecting foil. The missing foil is indicated
by an arrow in the half-size reproduction shown
below. If you have already etched a circuit
board, simply solder a jumper wire to take the
place of the missing foil.
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" MORE CAPABILITIES THAN
ANY OTHER PERSONAL COMPUTER
UNDER $1.000°

Compare the built-in features of the
ATARI®820™with other leading persondi|
ccmputers. Whethzr you program it
yourself or use pre-programmed car-
tridges cr cassettes, the ATARI 800 gives
you mor= for your money,.

Runyour own programs? Easy. Just
plug in the 8K BASIC or optional
Assembier language cartridge, and
gc. They*e ROM based. That means
more RAM for your programs.

Also included with the ATARI 800 is
ar inferral speaker and four separate
sound channels, FCC approval, a
built-in RF modulator, the ATARI 410™
Program Recorder and a high speed
serial I/C.

Periphzrals? Add up fo 48K of
uszr installable RAM. Or up to four
individuclly accessiole floppies.

A high-speed printer. And more to come:

Grephics programs? No problem. The
ATARE 820 offers 128 color variations:
16 cdlors in 8 luminance levels. Plus
29 keydtroke graphics symbols and 8
graphics modes. All controlled from a
57 character ASCIl keyboard. With upper
and loveer case.

Or, pragram it our way. There are excit-
ing programs available and meny more
on the way for the ATARI 800. Business
prograns. Home Management pro-
grams. Entertainment. And with the 410
audiovdgital recorder, you can add
Atari's unique Talk & Teach™Edu.cational
System cassettes.
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~ Your way or our way,you'l finc that
the ATARI 800 is probably the most
powe-ful computer that $999.69*
can buy.

Anc with that power, you get depend-
cbilty Dependability built info Atari's
custom designed and fully-tested LSI cir-
cuifry-and lower component count, (less
components, less chance for failure).

Bt if anything ever does go wrong,
youtl ind a complete network of
computer-connected Atari service facil-
ifies waiting for you throughout the
country.

Make your own comparison. Hands
on. Amywhere computers are sold. Or,
send for a free chart that compares

fhe features of the ATARI €00 to
other leading fully-programmable
computers.

“Suggested retail price $999.99 includes
computer console, program recoraer
and BASIC language cartridge.




New Products

Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item’s code

number on the Free Information Card

‘or write to the manufacturer at the
address given.

Computer-Controlled
Car Stereo

Kenwood's top-of-the-line Model KRC-7 11
in-dash car stereo AM-FM receiver-cas-
sette player contains four power ampli-
fiers. Two, rated at 5 W/channel, are
intended for speakers at the front; the
remaining pair, rated at 20 W each, are for

rear speakers. Among its micropocessor-
controlled features are: automatic blending
of FM channels, switching to mono, and
hunting for a stronger station as more and
more noise is encountered. If no station is
available, the receiver can automatically
switch to a cassette, which can be pre-
cued and left in standby mode with safety.
Tuning is by means of a phase-locked loop
with digital readout, and Dolby noise
reduction is included for tape playback
and FM. $449,
CIRCLE NO, 88 ON FREE INFORMATION CARD

page workbook. Software, memory, stor-
age media, and input/output devices are
discussed in a way that presupposes no
prior knowledge of computers. Also cov-
ered are personnel requirements, and the
relative advantage of time-sharing vs. ser-
vice bureau vs. owning. $50.
CIRCLE NO. 90 ON FREE INFORMATION CARD

NBS-Traceable
Frequency Counter

Optoelectronics’ Model 8010 is a frequen-
cy counter sold with NBS-traceable cali-
bration. Its rated frequency range extends
to 1 GHz, with a 1-ppm TCXO. Aging of the
timebase is said to be less than 0.1 ppm
per month. Sensitivity is rated at 1-10 mV
from 10 Hz to 60 MHz, with 1-megohm
inputimpedance, and 5-25mV from 25 MHz
to 1 GHz with 50-ohm input impedance.
Resolution of 9 digits is available from a
red LED readout 0.4"" (10-mm) high. The
unit is housed in a black anodized alumi-
num case that is shielded against r-f.
$325.
CIRCLE NO. 91 ON FREE INFORMATION CARD

Business-Computer
Information Package

Heath is offering an educational package
designed to help business people learn
how computers can provide benefits for
their operations. Entitled Computer Con-
cepts for Small Business, the