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Welcome to a tour of the biggest Apple.

The Apple’ 1l Personal Computer— the most
powerful machine in its class.

Because it's the only personal computer that
lets you add up to 256K RAM, hang on a full
complement of peripherals, and still have four ex-
pansion slots left for future growth. (Unlike some
micros which become woefully “slot-bound”
when upgraded to maximum memory.)

Because it's the only machine now using 64K
RAM chips to keep 256K tidy on a single board

And because it's the only machine that gives
you the help of SOS.

THE MOST SOPHISTICATED OS

SOS is the Apple IlI's Sophisticated Operating
System, an elegant software interface that frees
you from most system control tasks. It features a
hierarchical file system, device- and user-level
interrupt capabilities, a device-independent file
system and memory management capability.

Since all Apple Il languages use SOS, they
share a common disk format. So Apple Ill pro-
grams can merge and communicate —a Pascal
application program cgatdirectly access a BASIC
text file, for exampled

Hewlen-Packard

Rerox 820|175 Model 10

Standard Mem
64K 64K
Maximum Memory when fully configured
64K 64K
Expandability
No expansion No expansion
slots slots
Diskette Storage (per drive
92K 256K
Mass Storage (per drive)

1.16 megabyte

| Floppy Disk

Display Graphics Capability
High resolution | High resolution

B/W B/W

Software Available

Word Processing
Super Cale

Word Processing
VisiCale® 125
Business Graphics
Communications| Communications

CP/M* library CP/M*" library
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IBM Personal
Computer

64K

192K

No extra expan
sion slots in full

nfigy

192K system

160K

High resolution
B/W or 4-color
(color requires

additional card)

Word Processing
VisiCale

Communications

CP/M”* 86
programs

Apple 111

128K
256K

4 extra expansion
slots in fully
configured 256K

system |

[ 140K

5 megabyte

Hard Disk

High resolution
B/W or 16-color

Word Processing
VisiCale * 111
Business Graphics
Communications
Apple ll software |
library
CP/M* library
available
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VE SEEN THEIR

ERATION

SOS allocates system resources to make the
most of dynamic memory, simplifies programming
with standard device and file interfaces for all
lagguages, and speeds software development by
reducing program size and complexity.

OUR NEW PROFILE.

ProFile™is Apple’s new personal mass storage
system —a quick, quiez 5SMB hard disk ideal for
software development or any mass storage applica-
tion. Shown above twixt monitor and console, it
comes with everything you need to get up and
running, including interface card and driver
software.

The II's standard built-in drive is a 140-K
floppy that can be daisy-chained with three addi-
tional drives through a back panel connector.
Which leaves you plenty of expansion slots for
thirigs like our new Universal Parallel Interface
Catd or our OEM Prototyping Card.

CHANGEKEYS.

The 128-character ASClI-encoded keyboard
hapﬁens to be fully-programmable. So you can
(with SOS) do neat things like remap it into

THIRD.

DVORK. Or create armies of special function keys.
Or teach your Apple to write Chinese.

Its own languages already include Business
BASIC, UCSD Pascal™Assembly and, soon, a
powerful new COBOL—and, in emulation mode,
most languages available for Apple II.

Look up from the keyboard and you'll see our
standard Monitor IIl green phosphor display (80
char. x 24 lines, u/l). It can show you some of the
highest resolution graphics available — 560 x 192 in
16 gray scales. Or choose a color monitor,and you
could be seeing 16-color graphics in high 280x 192

resolution. HIT LIST

We have a new edition of that monster hit,
VisiCalc® with more modeling space than any other
version. Plus AppleWriter III, a powerful new
word processing package. Plus a new Business
Graphics package. Plus a new Mail List Manager.

Plus a Pascal Ugtility Library that lets you take
full advantage of all UCSD Pascal features.

Plus Access Ill —sophisticated smart terminal
software to access mainframes with asynchronous
communications up to 9600 bps.

Plus Apple Il emulation to access that vast
software library.

Plus, soon, a CP/M* card to access that other
vast library.

Even with all this, the Apple III's potential
remains essentially untapped.

So we're offering improved documentation,
new programmer s aids, expert hotline counseling
and an open channel to the industry leader in
software publishing. Us.

See your Apple dealer for more information
and, perhaps, a little comparison shopping.

We're sure you'll find that between our third
generation and their first, there’s quite a gap.

g
The personal computer. aﬂm
@®

For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.
VisiCak is a registered trademark of Personal Software. Inc. UCSD Pascal is a trademark of the Regents of the University of California. CP/Mis a registered crademark of Digital Research. inc. Apple is a registered trademark.
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The networks use Scotch® Video Tape for the same reasons
you should: true color and clarity.

All three major networks use
Scotch® Video Tape. Because
they have to get the best
picture possible.

You can get true color and
clarity at home, too. With Scotch
Beta or VHS Videocassettes.
Here's why:

We make video tape for home
use just as carefully as the tape
we make for the networks. It's not
exactly the same. For one thing,
network tape is wider. But we
start with the same basic ferric

oxide particles. It's made by
the same processes, on the same
machinery and to the same
exacting quality control standards.
And because your home
isn't a professional studio, our
exclusive micro-fine Anachron™
particles are cobalt-encapsulated,
giving you superb picture quality.
And they are protected by a
unique Static Barrier™ This
barrier virtually eliminates dust, a
major cause of video dropouts —
those white flashes in the picture.

We apply this kind of state-
of-the-art technology to every
video tape we make. That
means you can count on true
color and clarity in the extended
play modes as well as at the
fastest speed.

So take a tip from the experts.
And start enjoying true color
and clarity like the networks get
in your own home.

Scotch® Videocassettes.
The truth comes out.

Vo

DEOCASSETTES

CIRCLE NO. 63 ON FREE INFORMATION CARD
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if you
seek
the sound

of
success...

learn
professional
recording
fechnology.

Obiain the

Mutti-track Recording Technology
dioloma in one year,

or the four year

B.S. Degree in Music Technology
via the Institute of Audio Research —
New York University joint program.

Spring ‘82 Quarter starts
Thursday, March 25th.

Summer ‘82 Quarter starts
Tuesday, July 6th.

Wiite or call for our 24-page brochure,
(please mention this publicafion):

Institute
of Audio
Research

64 University Place
il Greenwich Village
s New York, N.Y. 10003
Established 212/677-7580
1969 or 800/847-4187
(Toll-free from outside
of N.¥, Siate)

Licensed by M.Y. State Dept. of Education
Approved for Jeterans Training

CIRCLE MO. 23 ON FREE INFORMATION CARD
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Introducing
the Sinclair ZX81

If you're ever going to buy
a perscnal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful, yet easy-to-use
computer ever offered for anywhere
near.the price: only $149.95* completely
assembled.

Don'tlet the price fool you. The
ZX81 has just about everything you
could ask for in a personal computer.

A breakthrough
in personal computers

The ZX81 is a major advance over
the original Sinclair ZX80—the world's
largest selling personal computer and
the first for under $200

n fact, the ZX81's new 8K Extended
BASIC offers features found only on com-
puters costing two or three times as much.

Just look at what you get:

@ Continuous display, including moving
graphics

H Multi-dimensional string and numerical
arrays

* Plus shipping and handling. Price includes connectors
for TV and cassette, AC adaptor. and FREE manuat

NEW SOFTWARE:Sinclair has
published pre-recorded pro-

[
¥

i

rﬁ;"ix“‘d. o

ZX PRINTER: Thé Sinclair ZX
Printer will work with your ZX81,

B Mathematical and scientific functions

accurate to 8 decimal places

B Unique one-touch entry of key words

like PRINT, RUN and LIST

B Automatic syntax error detection and

easy editing

8 Randomize function useful for both

games and serious applications

B Built-in interface for ZX Printer

# 1K of memory expandable to 16K
The ZX81 Is also very convenient

to use. It hooks up to any television set

to produce a clear 32-column by 24-line

display. And you can use a regular

cassette recorder to store and recalt

programs by name

r_]:

344 o 62
S viean.
§ I onr e

16K MEMORY MODULE:
Like any powerful, full iedged

If you already own a ZX80
The 8K Extended BASIC
chip used in the ZX81 is available
as a plug-in replacement for your
ZX80 for only $39.95, plus shipping
and handling—compiete with new key-
board overlay and the ZX81 manual.
So In just a few minutes, with no
special skills or toois required, you can
upgraue your ZX80 to have ali the
powerful features of the ZX81. (You'll
have everything except continuous dis-
play, but you can still use the PAUSE
ard SCROLL commands to get moving
graphics.)
With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Order at no risk**

we'll give you 10 days to try out
the ZX81. If you're not completely satis-
fied, just return it to Sinclair Research
and we'll give you a full refund.

And if you have a problem with
your ZX81, send it to Sinclair Research
within 90 days and we'll repair or replace

itat no charge.
**Does not apply to ZX81 kits

ZX81 MANUAL: The ZX81
comes with a comprehensive

or ZX80 with 8K BASIC. It will
be available in the near future
and will cost less than $100

computer, the ZX81 is expand-
able. Sinclair's 16K memory
module plugs right onto the
back of your ZX81 (or ZX80,
with or without 8K BASIC).
Cost is $99.95. plus shipping
and handling.

grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

164-page programming guide
and operating manual de-
signed for both beginners-and
experienced computer users.
A $10.95 value, it's yours free
with the ZX81.
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intreducing
the ZX81 kit

If you really want to
3ave money, and you enjoy
building electronic kits, you
can order the ZX81 In kit farm
fcr the incradible price of just
399.95” It's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy-
to-follaw instructions on haw you can
assemble your ZX81 in jus: a few hours.
All you have to supply is the soldering iron!

How to order

Sinclair Research is the world’s larg-
est manufacturer of personal computers.

IThe ZX81 represents the latest
techralogy in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week.

‘We urge you to place your order
for tha2 new ZX81 today. The sooner you
arder, the sboner you can start enjoying
ycur own computer.

To order, simply call our toll free
number, and use your MastarCard or VISA.

\ To order by mail, please use the [— T\ I i,

\.pupon. And send your check or money 3 {AD CODE ™ 03PE PRICEt QTY AMOUNT
order We regret that we cannot accept ' . = r 5 il Zxa —812—995 -
purchase orders or C.O.D’s. E * . J“emvme L ==L L

4 "o ZX81 Kit 99.95

CALL 800-543-300C. Ask for op-
erator #509. In Ohio call 800-582-1364.
in Canada call 513-729-43C0. Ask for
o erator # 509. Phones open 24 hours

8K BASIC chip (for ZX80) |  38.95
16K Memory Module (for ZX81 or ZX&C) 9995

2 day, 7 days a week. Have your Master- b Shipping and Handling  4.95  $4.95
Card or VISA ready. ST TOTAL — .

cnly. For information, you must write to
Sinclair Res=arch Ltd., 2 Sinclair Plaza,
Meshua, NH 03061.

MAIL TO: Sinclais Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

|
|

Thes2 numbers are for orders : - e = RN
|
| NAME s e . — e B S
|

sSincisir e . !

CITY/STATE/ZIP____ = N S e
tU.S. Dollars
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Whose Time Has Come?

Hindsight is marvelous. But how many
people can recognize a development whose
time has come when it's only in the
embryonic marketing state? Western Union
didn't when it had a chance to get Alexander
Bell's telephone. After all, the telegraph was
master, wasn't it? At one time, IBM and
Remington Rand ignored computers that
didn’t fill whole rooms. So two engineers
from MIT started a minicomputer company
called Digital Equipment Corp., in which a
venture capitalist invested $70,000 for 78%
ownership. (DEC registered over $3-billion
in sales in 1981.)

What’s on the horizon that will make
inroads into our technological industry? Per-
haps it will be fiber optics. It’s only a $65-
million business now, but it’s been predicted
that it will hit close to $1-billion by 1990.

How about microcassette car audio sys-
tems? It's not here now, but Matsushita
Electric, parent company of Panasonic,
Technics, and Quasar, will be marketing it
in Japan next year.

Will video-game parlors give way to com-
puter parlors? Or will some far-sighted com-
puter company open non-selling computer
centers in key cities to spread the gospel? It
would not be a completely magnanimous
gesture to do so if the company already has a
substantial share of the market; creating a

larger pool of buyers would benefit the com-
pany if it maintained only its present
share.

If this sounds far fetched, you should
know that Hitachi, Ltd. opened up a “my-
com” (the Japanese shorthand name for a
microcomputer) center called GAIN in the
Akihabara section of Tokyo in 1977. It's a
favorite hangout for teenagers, and has
working micros equipped for all levels of
computer literacy, including instructing
newcomers. The center, with 10 a.m. to 7
p.m. hours, has 500 to 600 visitors a day.

With desktop computers perhaps sound-
ing a death knell for intelligent terminals, or
so it seems, will companies leap-frog to 32-
bit CPUs instead of moving from 8-bit to 16-
bit machines? Motorola’s 68000 16/32-bit
CPU is pointing the way. Even though soft-
ware hasn't caught up to 16-bitters yet, the
future of super-number crunchers with Unix
or Unix look-alike operating systems for 32-
bit micros seems bright. Todraw an analogy,
the U.S. could have moved more quickly
past the A-bomb once it was developed to a
thermonuclear device since the latter was to
be its strategic successor anyway. Dr. Ed-
ward Teller was indeed chomping at the bit
in an effort to do so, but the more idealistic
and charismatic Dr. J. Robert Oppenheimer
won the day. (The only reason the U.S. did

move forward with dispatch about four years
later was due to the Soviet Union detonating
its first super bomb, a haif-year before us.)
High-resolution TV, with 1150 lines, is a
reality today. One hangup is standards. Will
the world settle on 1150 or will countries fol-
low the path taken for standard TV, which
has a few different systems? Furthermore,
will stereo-TV sound systems be available in
the U.S. as they are in Japan? | understand
that a ditferent system is being toyed with
here.
And finally, will digital very-large-scale
“s (VLSI) be used to advantage to bring us
digital TV receivers? The technology is
already here. and it would mean lower man-
ufacturing costs. better TV performance,
and an extension of these advantages to vid-
eo cassette recorders (digital, of course). ICs
for this purposc have already been fabri-
cated in West Germany by the ITT Semi-
conductors Group, with a sampling kit of six
VLSI and two LSI chips reportedly avail-
able. Which TV maker will pick up the
gauntlet?
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Radio Shack -The Leader in Small Business
Computers Also Has Computers for Your Home!

Introducing the Lowest-Cost
Color Disk System Ever--

Radio Shacks TRS-80!

Radio Shack now offers disk drives for our popular beginners, too. We take you from the ground up
TRS-80 Color Computer. Now you can have superb with over 500 pages of easy-to-read documentation.
high-resolution color graphics and fast, “‘on-line”
access to large amounts of data.

Instant Fun and Games.
] _ And just for fun; you can
Only $1198 for a 1-Drive System. Our new $599 disk  also use any of our plug-in

drive makes our TRS-80 Color Computer—complete game cartridges. Battle

with 16,000 characters (16K) of internal memory starships in outer space,

and Extended Color BASIC language—a versatile, conquer dinosaurs from a

low-cost computing system that’s ready to attach to prehistoric world, or just

your own TV receiver. brush up on your chess.

Stores 156,000 Characters! Just plug in the Program Expandable, too. Your

Pak @ controller to add disk storage to the Color TRS-80 Color Computer

Computer. The Disk Operating System is completely Disk System can expand with up to four drives for
contained in the Program Pak, so you get a full over 626,000 characters of storage! And the addi-
150K -bytes of on-line storage. The Program Pak also tional drives are only $399 each. Add up to 16K
includes Color Disk BASIC—an enhanced version of more memorty, a printer and other accessories any-
the Color Computer’s programming language. time.

Easy to Use. The 16K TRS-80 Color Computer lets Radio Shack’s TRS-80—The Best-Supported

you create sophisticated color diagrams, business Microcomputer in the World!

chartls and even simple amr'natxpn—.usmg JRRER fz:lw TRS-80 computers are backed with a wide selection
simple one-line commands! This gives experience of accessories, software, and setvice, available at over

programmers incredible power, yet makes it easy for 6100 Radio Shack stores and dealers, and 185 Com-

puter Centers nationwide. Stop by and see what’s re-
ally new in personal computers today!

Video Receiver ®
optional extra,
$399
@

The biggest name in little computers
A DIVISION OF TANDY CORPORATION

Retail prices may vary at individual stores and dealers

I To learn even more about the

I TRS-80 Color Disk System send
! for the Free New RSC-6 Com-
puter Catalog.

!
!
!
]
!
Radio Shack, Dept. 82-A-94 il
1300 One Tandy Center |
!
!
]
]
]
]
]

Fort Worth, Texas 76102

NAME

STREET

cITy STATE

ZIP
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( WHYK40
BECAME THE
LARGEST
SELLING
CB ANTENNA
IN JUST
ONE YEAR!

Becandt
Kao

MONEY BACK

DOUBLE GUARANTEE

e TRANSMITS
FARTHER

« RECEIVES
CLEARER

Y

_..THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

For a FREE demo!
AMERICAN ANTENNA

| © Copyright 1979 American Antenna Elgin, Illinois

CIRCLE NO. 4 ON FREE INFORMATION CARD

LETTERS

A Yote for the Current Convention

I was extremely pleased to see, in his
first “Fundamental Facts” column (De-
cember 1981), that Walter Buchsbaum
used conventional “positive current’’ no-
tation in choosing the directions of the
branch and loop currents in his analyses.
The matter of current convention is of
concern to me because it is so funda-
mental to the way a person learns to
conceptualize circuit operation (as op-
posed to using electron flow). A great
many schools train electronic techni-
cians to use the electron-flow idea. One
of the most frustrating consequences of
this arises when an engineer and a tech-
nician, both of somewhat limited experi-
ence, sit down to analyze a circuit and
each concludes the other is ignorant of
basic circuit functions.—Lucias B. Day,
Jr., Lakewood, CO.

Automatic Dialer Erratum

Enjoyed your article on automatic
telephone dialers in the February issue.
I note, however, that there are some
errors in the Table for Webcor's ZIP
757. The following features were omit-
ted: redials number automatically when
there’s a busy signal, and has program-
mable chained memory locations for au-
tomatic redialing of MCI and SPRING
systems. Also, the suggested retail price
is $129.95, not $150.00.—Nancy S. Jo-
seph, Webcor Electronics, Inc., Plain-
view, NY.

Liquid-Crystal Displays

The December *‘Solid-State Develop-
ments” column showed how to generate
the 30-Hz ac needed to drive an LCD
using two gates of a CD4011. I have
experimented with this and similar cir-
cuits for the same purpose and found
some startling differences in current
consumption. If the old CD4011A is
used, it will draw as much as 9 mA.
Either of the newer CD4011B or
CD4011C units draws only 3 mA. The
same circuit using a CD4093 Schmitt
trigger NAND gate will draw only 0.3
mA. And a CD4047 low-power oscilla-
tor pulls only 0.05 mA. Also, the latter
contains a flip-flop to produce the per-
fect S50% duty-cycle square wave needed
to avoid the destruction of the LCD dis-
play. With this circuit, it is possible to
build CMOS-LCD circuits with a bat-
tery life of thousands of hours.—D. J.
Salomon, Montreal, Can.

WWW_ akherieaniadiahistaory com

Computer Language Popular

Your last article on computer lan-
guage (December 1981) was great for
me. | am a draftsman in an electrical
engineering firm, and I noticed that the
computer engineers in our company kept
the article for about three weeks when it
first came out.—R. M. Holberg, Lans-
ing, MI.

Source for PC Boards

I read with great interest the article,
“Electronic Bass Boost for Woofers,” in
your November 1981 issue. Unfortu-
nately, no pc board pattern was pub-
lished and since I have limited ability in
setting up a circuit board, I am at a dis-
advantage when it comes to building
such a project. Please publish pc board
patterns as often as is practically possi-
ble, or list a source where such a board
can be obtained at a reasonable cost.—
S. B. Roy, Boston, MA.

As siated in the article, this circuit
was simple enough that we felt most
readers would prefer to construct it on
perf board. A pc board could, of course,
be designed, but in this case it would not
be practical for us to find a source for
the board (which we normally do for
projects of sufficient complexity).—
Ed.

OUT OF
TUNE

In “Build a Diode Temperature
Probe” (February 1981), the value of
R2 to give Celsius readings should be
120 kilohms in the Parts List, as it is on
the schematic. Also, in the schematic,
the bottom of the bridge should be con-
nected to the negative side of 1.35 V.

In “Electronic Bass Boost for Woof-
ers” (November 1981), in the schemat-
ic, the lower end of RS should be con-
nected to the circuit ground instead of
the negative supply.

In *Fundamental Facts” for Decem-
ber 1981 (*The Basic Network Laws"),
in Fig. 3, R/ should have been given as
27 kilohms, not 2.7. This results in a
base bias of 1.7 V, and collector and
emitter voltages of 2 and 1 V respective-
ly. The collector current is then 10 mA,
base current is 0.13 mA and emitter cur-
rent is 10.13 mA.

In “*Add a Safe, Convenient Shutoff
to Smoke Detectors” (January 1982),
LED/ is shown in the schematic with its
polarity reversed.

POPULAR ELECTRONICS
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A LIGHT SWITGH WITH EARS.

Imagine entering a darkened room
that lights up at the sound of your foot-
ste s A room that's also 'smart’ enough

lick off lights when it's empty.

Imagine too, an intruder attempting
to pry open your window at midnight.
Suddeznly, room lights are ablaze,
frightening him ofg——and your home
and family remain untouched.

And who's your fearless protector?
A light switch named AudicLite.

£n invention that offers security
and remote convenience straight from
the pages of science fiction.

A slave to your every move.

AudioLite is also a wall switch you
never have to touch—because it's sound
activated. It turns on lights the second
somenne enters a room and turns them
off when they leave (works outside too—
in driveways, patios,
porches).

How much %
sound does it take? '
You can adjust
Audiolite's scund
sensor to precisely
any level. At high sen-
sitivity even the clicking
of a key in a lock or the
opening of a door will
turn on the lichts. You
can also lower its sensi-
tivity so an extremely loud
verbel command or noise
will ke required. Or choose
an infinite number of adjust-
ments in between.

Once activated, lights
rema.n on for the time dura-
tion you set, anywhere from
7 seconds to 7 minutes.

Dion’t worry about lights
gilomc oft when you need

em Each time AudioLite
hears a new sound, it resets "
and begins ccuntmg over—
keeping lights on without
interruption. For quiet read-

footsteps.

Turn on lights with the snap
of your fingers—even the
creaking of your

ing, simply use the manual On/Off
override. Easily adjustable timer and
sensitivity controls are recessed and
child proof.

Save money in more ways than
you’d think.

Hall lights usually left on for hours
are now on only when you need them.
Likewise bathrooms, closets, garages
and patios. You'll find about half the
light usage in such areas is saved—
lowering your utilit{ bill accordingly.

Because Audiolite is also a full
range dimmer, you use exactly the
amount of light you need—as well as
extend bulb life by 15 times or more.

d you needn't turn AudioLite off
during the day—a daylight-sensitive
photocell assures no unnecessary lights
get turned on during daytime hours.
Magic that won't fade.

From the first snap of your

fingers, AudioLite will be a
P constant source of amaze-
ment to you and your
friends. And because it's
solid state electronics—
with few moving parts to
wear out—it will out-
last conventional light
switches by many
years. Its micro-
computer cir-

cuitry is so

reliable there's a one year total replace-
ment warranty: should anything go
wrong, the manufacturer will send you
a new orne, free of charge. After a year,

rompt service is available by mail—
gut it's unlikely you'll ever need it.

Audiolite replaces your present
light switch in minutes. All you need is
a screwdriver. Works with any incan-
descent bulb up to 300 watts.

As soon as you try one, you'll want
to replace all your conventional wall
switches with AudioLite. That's wh
there's a special price if you order {oux
at a time—%$99. (por one only, the price
is $34.)

However, you may order four on
trial. If not perfecily satisfied after try-
ing one, return them all within 30 days
for a prompt, courteous refund. You're
protected by The Sharper Image guar-
antee of satisfaction.

Call now toll-free, and protect your
home with this newest brainchild 07
remote control technology. Be among
the first to own a light switch with ears,
eyes and brains.

ORDER TOLL FREE.

Credit card holders use our toll-free
numbers. Or send a check. Order
product #SM653 for the package of
four: $99 plus $4.50 delivery. Order
#SM652 for one: $34 plus $2.50
delivery. Add 6% sales tax in CA.
And please mention this magazine.

800 227-3436
In California 800 622-0733
In Alaska and Hawaii 800 227-3826

THE SHARPER IMAGE

755 Davis Street Dept. 8314
San Francisco, CA 94111
© 1981 The Sharper Image

jve products, send a dollar with your address.
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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.
" - R e —

Lightweight Base
Antenna

The MON-38 rooftop antenna from the
Antenna Specialists Co. covers all of the
popular scanner low-band, vhf, uhf, and
T-band frequencies. The antenna weighs
1 Ib and is said to be simple to assemble
and install-—mounting on any pipe or tub-
ing up to 1" dia. The MON-38 termi-
nates in an SO-239 recepticle {cable not
provided). $20.95.
CIRCLE NO. 88 ON FREE INFORMATION CARD

| — -

;I'_ubelés; TV Eamera

L

Hitachi has introduced what it claims is
the first solid-state color video camera for
the consumer market. Called the VK-
C1000, the camera uses a single-chip
CCD MOS image sensor instead of a vid-
icon tube. The system also features four

Digital Tuner

The GFT-1 AM/FM digitaily synthe-
sized quartz tuner from ADCOM is
claimed to have a tuning accuracy of
0.00025%. It can program up to 12 sta-
tions (six AM; six FM) for instant retrie-
val. A five-stage LED indicates the
strength of incoming signals. A built-in
record oscillator delivers a 400-Hz test
tone, at 50% FM modulation, for setting
tape deck levels for off-the-air recordings.
Additionally, the GFT-1 features a high-
blend switch to reduce out-of-phase high-
frequency noise, and a muting switch to
suppress inter-station noise. Specs: THD,

——
I e

Probe DMM

7t
. .

The 3Y2-digit hand-held multimeter from
Steinel, called “Digi-Check," differs from
other hand-held or pocket DMMs by uti-
lizing two probe tips interconnected by
one-meter cable. The probes, slightly

10

longer than conventional test probes, con-
tain the LCD display, range and function
selector slide switches, NiCd storage bat-
teries, and an integral battery charger. No
other cables, clips, or test Icads are said to
be required. Five ac and de voltage ranges
cover potential from 200 mV to 500 V
with a basic accuracy given as +0.3% dc
and *1.0% ac. Resistance is measured in
six ranges from 200 ohms to 20 megohms
with an accuracy of *0.5%. All ranges
are protected against overload. A push-
button memory permits the user to store a
specific reading. The Digi-Check is
claimed to have an operating life of 12
hours per charge. Recharging is accom-
plished from any ac outlet. $169.
CIRCLE NO. 89 ON FREE INFORMATION CARD

additive complementary color filters,
NTSC compatibility, internal sync, and
an f 1.4 C-mount lens with automatic iris
and 6X zoom capability. Also, a uni-
directional (up to 30° to either side of the
camera), boom-type electret condenser
microphone; and a 112" black-and-white
electronic viewfinder. The CCD image
sensor is said to eliminate the light-lag
and burn-in that often result when a video
camera is pointed at a bright light, ie.,
exposure response is almost instanta-
neous. The on-wafer color filters are
claimed to achieve high resolution (260
horizontal lines) while suppressing fixed-
pattern noise. Other specs: video S/N, 46
dB; sensitivity, 100-100,000 lux; mic in-
put, —67 dB:; power requirement, 12 V
dc; power consumption, 5.3 W; dimen-
sions, 212" x 412" x 6" without viewfinder
or lens; weight, 3.96 1b. The VK-C1000 is
compatible with all VCRs. $2000.
CIRCLE NO. 91 ON FREE INFORMATION CARD

0.22% (stereo at | kHz), S/N, 70 dB
(stereo); alternate channel selectivity, 70
dB; antenna impedance, 75 or 300 ohms;
power requirements, 17 W. $375.

CIRCLE NO. 87 ON FREE INFORMATION CARD

Color Printer

The Prism Printer from Integral Data
Systems uses a four-band ribbon (cyan,
magenta, yellow and black) to produce
eight colors in a dot matrix format. The
printer employs a nine-wire print head
with two staggered rows of print needles
for creating vertically overlapping dots in
a single pass. Claimed to be well-suited
for graphics, the unit features proportion-
al spacing, horizontal and vertical tab-
bing, and reverse paper feed. Other capa-
bilities: semi-automatic cut sheet feed,
bold text printing, print densities of 10,
12, or 16.7 cpi, adjustable pitch for line
lengths up to 220 columns on standard
EDP paper, automatic text justification,
and fine-positioning of characters to toler-
ances of Vi20 inch. Speed is selectable: In
the high density mode (24 x 9 dots per
character), the print rate is 150 cps; in the
standard mode, over 200 cps. The Prism
Printer uses the usual ASCII upper- and
lower-case 96-character set. Up to four
different such sets can reside in the unit at
one time, for foreign language or custom
character printing. Microprocessor con-
trolled, the printer uses a standard RS-

POPULAR ELECTRONICS
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Save on

Scanners!
NEW Rebates!

Communications Electronics, the
world’s largest distributor of radio scan-
ners, celebrates 1982 with big savings on
Bearcat scanners. Electra Company, the
manufacturers of Bearcat scanners is
offering consumer rebates on their great
line of scanners, when purchased be-
tween February 1 and March 15, 1982.

With your scanner, you can monitor the
exciting two-way radio conversations of
police and fire departments, intelligence
agencies, mobile telephones, energy/oil
exploration crews, and more. Some scan-
ners can even monitor aircraft transmis-
sions! You canactually hearthe news before
its news. If you do not own a scanner for
yourself, now's the time to buy your new
scanner from Communications Electron-
ics. Choose the scanner that's right for you.
then call our toll-free number to place your
order with your Visa or Master Card.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also exportscanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat%350

The Ultimate Synthesized Scanner!

List price $599.95/CE price $399.00/$50.00 rebate
Your finat cost is a low $349.00

7-Band, 50 Channel ® Alpha-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fluorescent Display switches from “numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Order your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $349.00/850.00 rebate
Your final cost is a low $299.00

7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM. 144-174,421-512 MHz.
The Bearcat 300 Is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fiuo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

MNEW! Bearcat® 350

FREE Bearcat® Rebate Offer
Get a coupon good for a $50 rebate when you purChase a
Bearcat 350 or 300; $25 rebate on model 250 or 20/20: $15
rebate on model 210XL; $10 rebate on model 160 or 4-6
Thin Scan. To get your rebate, mail rebate coupon with your
original dated sales reCeipt and the Bearcat model number
from the carton to Electra You'll receive your rebate in four
to six weeks. Offer valid only on purchases made betwen
February 1, 1982 and March 15, 1982. Allrequests must be
postmarked by March 31, 1982 Limit of one rebate per
household. Coupon must accompany all rebate requests
and may not be reproduced. Ofter good only in the U.S.A.
Void where taxed or prohibited by law. Reseliers, companies,
clubs and organizations-both profit and non-grofit-are not
eligible for rebates. Employees of Electra Company, their
advertising agencies, distributors and retailers of Bearcat
Scanners are also not eligible tor rebates. Please be sure to
send in the correct amount for your scanner. Pay the listed
CE pnce in this ad. Do not deduct the rebate amount since
your rebate will be sent directly to you from Electra. Orders
received with insufficient payments will not be processed
and will be returned. Ofter subject to change without notice.

Bearcat® 250

List price $429.95/CE price $279.00/525.00 rebate
Your final cost is a low $254.00

6-Band, 50 Channel ® Crystalless ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® 3-Band ® Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search teature of the Bearcat 250 actually
stores 64 frequencies and recalls them, one atatime, at
your convenience.

NEW! Bearcat® 20/20

List price $449.95/CE price $289.00/$25.00 rebate
Your flnal cost is a low $264.00

7-Band, 40 Channel ® Crystalless ® Searches
AM Aircraft and Public Service bands ¢ AC/DC
Priority Channel ® Direct Channel Access ® Delay
Frequency range 32-50, 118-136 AM, 144-174,420-512 MHz.
The Bearcat 20/20 automatic scanning radio
replaces the Bearcat 220 and monitors 40 frequen-
cies from 7 bands, including aircraft. A two-position
switch, located on the front panel, allows monitoring
of 20 channels at a time.

Bearcat® 210XL

List price $349.95/CE price $229.00/$15.00 rebate
Your final cost is a low $214.00

6-Band, 18 Channel ® Crystalless ®¢ AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz.

The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. It has aimost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

Bearcat® 160

List price $299.95/CE price $194.00/$10.00 rebate
Your final cost is a low $184.00

5-Band, 16 Channel ® AC only e Priority

Dual Scan Speeds ¢ Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz

The Bearcat 160 is the least expensive Bearca! crystal-
less scanner. Smooth keyboard. No buttons to punch.
No knobs to turn. Instead, finger-tip pads provide
control of afl scanning operations.

NEW! Bearcat® 100

The first no-crystal programmable handheld scanner.
Allow 30-120 days for delivery after receipt of
order due to the high demand for this product.
List price $449.95/CE price $299.00

8-Band, 16 Channeil ® Liquid Crystal Display
Search ® Limit ® Hold ® Lockout ® AC/DC
Frequency range- 30-50, 138-174 406-512 MHz

The world's first no-crystal handheld scanner has
compressed into a 3" x 7" x 1%’ case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low
High, UHF and “T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-piated keys for functions
that are user controlied, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and has seiectivity of better
than 50 dB down and sensitivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. For earliest delivery
trom CE, reserve your Bearcat 100 today.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).

CIRCLE NO. 1 ON FREE INFORMATION CARD
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Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00/$10.00 rebate
Your tinal cost is a low $114.00
Frequency range: 33-47. 152-164. 450-508 MHz.

The incredible, Bearcat Four-Six Thin Scan” is like
having an information center in your pocket. This four
band. 6 channel crystal controlledscanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 1. Includes rubber ducky antenna.
Order crystalcertificate foreach channel Madein Japan.

Fanon Slimline 6-HLU
List price $169.95/CE price $109.00
Low cost 6-channel, 3-band scanner!
The Fanon Shmline 6-HLU gives you six channels of
crystal controlled excitement. Unique Automatic Peak
Tuning Circuit adjusts the receiver front end for maximum
sensitivity across the entire UHF band. Individual chan-
nel lockout switches. Frequency range 30-50, 146-175
and 450-512 MHz. Size 2% x6% x 1! Includes rubber
ducky antenna. If you don't need the UHF band, get the
Fanon model 6-HL for $99.00 each, and save money.
Same high performance and features asthe model HLU
without the UHF band. Order crystal certificates for
each channel. Made in Japan

OTHER SCANNERS & ACCESSORIES
NEW! Regency t D810 Scanner 9.00

NEW! Rgency D300 Scanner $21900
NEW! Regency D100 Scanner $169.00
NEW! Regency  H604 Scanner $129.00
Regency’ M400 Scanner. $259.00
Regency’ M100 Scanner. $199.00
Regency’ R1040 Scanner. $1498.00
SCMA-6 Fanon Mobile Adapter/Battery Charger. ..$49.00
CHB-6 Fanon AC Adapter/Battery Charger $15.00
CAT-6 Fanon carrying case with belt clip $15.00
AUC-3 Fanon autoilghter adapter/Battery Charger. .. $15.00
PSK-6 Base Power Supply/Bracket for SCMA-6 ... $20.00
SP50 Bearcat AC Adapter $9.00
SP51 Bearcat Battery Charger $9.00
SP58 Bearcat 4-6 ThinScan ™~ carrying case .$12.00
MAS506 Regency carrying case for H604. $15.00
FB8-E Frequency Directory for Eastern U.S.A $12.00
FB-W Frequency Directory for Western US A ... $12.00
FFD Federal Frequency Directory for U.S.A. .$12 00
TSG“Top Secret” Registryof U.S, Government Freq. ... $10.00
ASD Frequency Directory for Aircrait Band $10.00
B-4 1 2 V AAA Ni-Cad batteries (set of four) $9.00

A-135cc Crystal certificate $3.00
Add $3.00 shipping for all accessories ordered at the same time.
INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, itis essential that you use an external antenna.
We have six base and mobile antennas specifically
designad 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 isa¥winchsnap-inmount.and#A70isanallband
base station antenna. All antennas are $35.00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any 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 gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 10 bilhng. All saieS are subject to availa-
bility. acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
chanage without notice. Out of stock items will be placed on
backorder automatically unless CE is instructed differently.
Most products that we sell have a manufacturer's warranty.
Free copies of warranties on these products are available
prior t& purchase by wnting to CE. International orders are
invited with a $20.00 surcharge tor special handhng in
addition to shipping charges. All shipments are F.O.B. Ann
Arbor, Michigan. NoCOD's please Non-certified and foreign
checks require bank clearance. Mimmum order $35.00

Mail orders to: Communications Electronics,
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Visa or Master Card, you may call anytime and
place a credit card order. Order toll free in the
U.S.A. Dial 800-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. Order without obligation today!

Scanner Distribution Center” and CE logos are trade-
marks of Communications Electronics.”

1 Bearcat is a federally registered trademark of Electra
Company. a Division of Masco Corporation of Indiana.
1 Regency is atederally registered trademark of Regency
Electronics Inc. AD #1121081
Copyright "1982 Communications Electronics”

™

A COMMUNICATIONS
ELECTRONICS"

854 Phoemix O Box 1002 3 Ann Arbor, Michigan 48106 U.S A
CalITOLL-FREE{800)521-4414 0routside U.S.A. {313)994-4444
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_new products__

232C serial interface, as well as a Cen-
tronics-compatible parallel interface. Se-
rial transmission rates from 300 to 9600
baud are switch selectable. $1995.

CIRCLE NO. 92 ON FREE INFORMATION CARD
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Desktop Computer With
Full Graphics

Northstar Computers has an integrated
desktop stand-alone system offering mini-
computer-grade graphics. Called the Ad-
vantage, it includes a12” display, two 54"
high-capacity floppy-disk drives, an 87-
key Selectric-style keyboard, and a wide
range of operating and applications soft-
ware. The unit is built around a 4-MHz
ZB80A and 60K bytes of RAM. It features
a 12” bit-mapped CRT display that pro-
duces bar charts, pie diagrams, plotted
graphics, and 3D visuals. It can be oper-
ated as a 1,920-character display (24 lines
by 80 characters wide), or in a 240 X 640
pixel bit-mapped format. In addition to
the double-sided, double-density floppy
disks, the chassis contains six slots for
plug-in options. Dimensions are 197 X
20”7 X 1212”. Weight is 43 |b. $3,999.
CIRCLE NO. 93 ON FREE INFORMATION CARD
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Vacuum-Disc Turntable

The Luxman PD-300 is a double-insu-
lated, two-speed, belt-driven turntable
that uses a brushless, slotless dc servo
motor. The unit features a system that lit-
erally vacuums the air from between the
record and the high-inertia platter via
grooves and a relief hole on the platter’s
surface; thereby, it is claimed, reducing
wow and flutter (0.03%) and eliminating
low-frequency rumble completely. A lever
on the front of the turntable activates and
deactivates the vacuum. The PD-300 has
a unified chassis insulated with natural
rubber from the cabinet. The legs, too,
have sub-insulators. A  stroboscopic
quartz oscillator fine-tunes the platter,
and a heavy arm-base, made of planed
aluminum, is available as an option. S/N
is given as 72 dB. The turntable weighs
39.9 1b. $1000.
CIRCLE NO. 94 ON FREE INFORMATION CARD
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Car Equalizer

Radio Shack is offering a 40-W Graphic
Equalizer /Booster, the Realistic Model
12-1864. The unit connects between the
speakers and the output of most car ster-
eos and tape players. It is claimed to boost

12

the power of an existing system by as
much as 20 W/ch. The equalizer section
is comprised of five audio bands centered
around 60, 250, 1000, 3500, and 12,000
Hz. Each slide-action control provides a
+12-dB adjustment. THD is given as 1%
at 30 W. A front/rear fader control is
included for four-speaker systems. Di-
mensions: 14" x 512”7 x 62”7, $70.
CIRCLE NO. 95 ON FREE INFORMATION CARD

Solar Water Heater

The Allsop 3 Orbitrac Record Cleaning
System uses a dual-disc cleaning action
that is claimed to make record cleaning
simple and thorough. According to the
manufacturer, the cleaning pad’s soft fi-
bers align with the record grooves when
the pivot arm is placed into the record
spindle hole. The cleaning disc, attached
via an internal bearing to a control disc, is
spun around the record by the user. Thus,
the cleaning pad remains in contact with
the record grooves while the disc pivots
freely with the motion of the user’'s hand.
The Orbitrac comes with storage case,
anti-static mat, convertible pivot point,
solution spray dispenser bottle, and pad
cleaning brush. $25.
CIRCLE NO. 96 ON FREE INFORMATION CARD
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Scanner Gain Booster

HEATING WERT TRANSFER SupPLY
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Existing
Pumph Expansion  Contrsitat  StorageTamk  Water Heater
s

Designed to augment your existing water
heater, the NS-1100 from Heath is said to
be able to save 50 to 80 percent of the hot
water costs for an average home. Light-
weight solar collectors (claimed to with-
stand winds over 180 mph and rated at
945 BTU per square foot of panel) mount
on the roof, while the heat exchanger
mounts on the outside of the water tank to
reduce weight. The closed-loop system en-
sures that the working fluid does not con-
tact the water being heated, i.e., the risk
of freezing and corrosion is reduced. The
NS-1100 is a kit whose assembly time is
projected to be “‘from two to three week-
ends,” according to Heath. The kit comes
with the components needed for installa-
tion, except for the ¥’ copper pipe and
insulation. Tax credits for purchasing the
unit are available from the Federal Gov-
ernment and from many states. $2840.
CIRCLE NO. 90 ON FREE INFORMATION CARD
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The Power Ant from Grove Enterprises
increases the gain from a scanner or short-
wave antenna, and allows a user to vary
the strength of the signal. Equipped with a
telescoping whip, the unit may be used in
conjunction with another antenna or in a
stand-alone mode as the sole antenna for
scanner and shortwave frequencies. The
Power Ant is said to cover the entire spec-
trum between 30 and 960 MHz. A gain of
25 dB is claimed for low and high band,
15dB at uhf, and 10 dB at 800 MHz. It is
designed for mobile, portable, or base
operation; housed in an all-metal cabinet;
and weighs less than 1 lb. It comes with a
12 V dc/ac adapter, and all interconnect-
ing cables.
CIRCLE NO. 97 ON FREE INFORMATION CARD
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Logic Monitor

The LM-4, a 40-channel logic display
designed to monitor up to 40 pins of a DIP
IC, has been introduced by Global Spe-
cialties Corp. Compatible with any device
using TTL or CMOS, the monitor has an
LCD screen that is said to instantly dis-
play the logic status of each pin in a

POPULAR ELECTRONICS
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PEOPLE WHO OWN A
FOX SCANNER...

TURN ON TO ADVENTURE

Because it's pre-programmed to the 60 hottest
police, fire, mobile phone and other frequen-
cies, even beginners are surprised how easy
the BMP 10/60 is to operate. Just as soon as
the Fox is out of the box, it has its ear tuned
to the action.

LOV E ITS SIZE_

The Fox BMP 10/60 is the smallest,
lightest base station on the
market today.

The Fox BMP 10/60 is packed with pro-
fessional features — Skip, Action and
Pause capabilities, two full watts of
audio, complete 10 channel program-
mability and lots more. Scanning has
never been easier, or more fun. Call
800-543-7892 for the dealer nearest
you, or ask about ordering directly
from our factory.

The Fox BMP 10/60 is the
most versatile scanner in the
world. With our optional
Porta-Pac, it can be easily car-
ried over your shoulder.* With
e e o 4518 Tyare Koad-cavion,on 5z
Some states may prohibit use of scanners in mobile or

your car. portable applications. Check your local laws.
CIRCLE NO. 19 ON FREE INFORMATION CARD
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Fox Marketing, Inc.
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GLOBAL SPECILWIES CORPO. ARCN
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ROM, RAM, microprocessor, or MSI/
LSI chip. The L.M-4 can also be used for
comparison testing when wired into a
computer bus fitted with two optional 16-
pin IC test clips. Another use for the
device, according to the manufacturer, is
as a clip-on display during testing and
troubleshooting. The 40-conductor input
cable has an impedance of one megohm.
An optional Universal Cable Kit is avail-
able for special interfacing requirements.
$199.
CIRCLE NO. 98 ON FREE INFORMATION CARD

new products__

Iinterface Board
for Printers

The Integrator from Intek is a Z80-based
interface board that connects most popu-
lar printers to any computer via an RS-
232 or Centronics parallel 1/O port. The
unit features 24 switch-selectable func-
tions, auto bi-directional printing, sheet-
feeder and graphics modes, auto propor-
tional spacing and tab setting, complete
word-processing features, and !K of
RAM with an optional expansion to 16 or
48K RAM. Baud rate accommodation
ranges from 50 to 19,200 baud. $650.
Address: Intek Manufacturing Co., 780
Charcot Ave., San Jose, CA 95131.

Double-Density Disk
Controller

The Percom Data Company announces
availability of a double-density, four-drive
mini-disk controller for the Heath/Zenith
H/Z-89 computer. The controller, desig-
nated the ZFD-C, allows a user to add
approximately 1.5M bytes to an on-line
storage system. The ZFD-C works in con-
junction with the Heath minidisk control-
ler—the Heath unit handling the hard-

©1931 TDK Electrorics Coro

MUSIC
LIVES
ON TDK

Music sets the tone in
your life. Creates a
world of enjoyment all
your own. If you want
nothing to interfere,
choose TDK.

TDK cassettes make
music live. With a per-
formance as full and
vibrant as the original.
In its special way TDK
does more than record.
It recreates. Music is
magic. Don’t lose any of
it, now that you know
where it lives.

R —t
pp——
|

AD-C90 &TDK.

ETTRMDED G B0 LW MORSE 4G OUTST
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sectored diskettes, and the Percom han-
dling the soft disks. This scheme is said to
permit the user to mix diskettes and
drives; the system will automatically se-
lect the right controller. The ZFD-C
includes an on-card parallel port for inter-
facing dot-matrix printers, and a diskette
that includes software to modify the

H/Z-89 operating system. $250.
CIRCLE NO. 99 ON FREE INF ORMATION CARD
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DMM Kit

Tomar Ltd. announces the availability of
its 3'2-digit multimeter in kit form. In-
tended for field and laboratory use, the
DMMB813 is designed around the indus-
try-standard ICL7106 A/D converter IC
from Intersil. Readout is LCD, and in-
cludes parameter and polarity indication,
and low-battery warning. A diode-transis-
tor network protects against overload. Dc
voltage range is from 2 V (1 mV resolu-
tion) to 1999 V (1 V resolution), with
0.8% accuracy. Ac voltage is measured to
the 500-V level at | V resolution, with
accuracy to 1%. Resistance measurement
range is from 2 kilohms to 2 megohms (1
ohm to 1 kilohm resolution), with accura-
cy to 0.5%. Dc amperage is measured over
a range from 200 pA to 200 mA, with a
resolution from 100 nA to 100 uA, at an
accuracy of 1%. Power source is one 9-V
battery. $50 ($55 fully assembled).
CIRCLE NO. 100 ON FREE INFORMATION CARD
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Electronic Dipstick

An electronic probe can be used to replace
a conventional dipstick, according to Lev-
elonics, manufacturer of the Model S1. A
solid-state display installed in a standard
mounting panel or in the dash flashes yel-
low or green—yellow for ADD, green for
OK-—depending on the level of oil in the
crankcase. An ON/OFF switch permits ei-
ther instantaneous or continuous reading.
The stick can also be read manually in the
usual way (stick length is adjustable). If
the lead wire breaks or shorts out, the dis-
play will indicate an “‘attention needed”
condition. $34.50. Address: Levelonics,
2623 Virginia, P.O. Box 5667, Everett,
WA 98201.

POPULAR ELECTRONICS
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Wabash Diskettes Are Still Running Strong!

It takes a lot to be a winner in the computer industry
these days. When it comes to magnetic media it
takes a successful magnetic coating formulation
and expert manufacturing skills. It takes steady
performance in critical applications, and endurance
over the long run.

Wabash MAXI-MYTE™ 8" diskettes and
MINI-MYTE™ 5%" diskettes are a quality buy no
matter what your criteria. In standards testing
performed by 25 prestigious drive manufacturers
(including the world's largest) Wabash diskettes
emerged a sure winner. . . with the papers to prove it.

The fact is, Wabash quality is unsurpassed in the
industry, with a five year usage warranty that will
keep your customers satisfied for years to come.

So the next time you're faced with a purchasing
cecision, don’t take chances. Any way you look at it,

Wabash diskettes are your best bet for the long run.

V/abash Tape Corporation 2700 Des Plaines Avenus, Des Piaines, IL 60018 800-323-9868 lllinois Call: 312-298-8585

CIRCLE NO. 50 ON FREE INFORMATION CARD
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By Ivan Berger
Microtape and Music
OR MONTHS, now, I've been on most full-sized cassette decks, the

walking around with a complete
stereo system in my pocket: Sony’s M-
1000 portable stereo microcassette re-
corder. | haven’t been using it for music,
though—just speech.

A stereo recorder makes a great dic-
tating machine. That's chiefly due to a
side benefit of stereo: directional micro-
phones. And directional microphones
can make a major difference in sound
clarity when you’re recording in noisy
surroundings.

There are times when I do take direct
advantage of the M-1000’s stereo capa-
bility, even in recording speech. When
I’m taping meetings or conversation un-
der very noisy conditions, it’s much eas-
ier to tell who’s saying what if 1 listen in
stereo through headphones. (Sony sup-
plies a pair with the M-1000.) Even
though [ didn’t buy the M-1000 as a
music machine, Sony seems to have that
possibility in mind. Besides its head-
phone and a case, the M-1000 kit
includes a patch cord for taping music
from a stereo system. The cord has
phono plugs at one end, a 3.5-mm stereo
miniphone plug at the other (to fit the
recorder’s MIC input), and an atten-
uating resistance somewhere in between,
so the line-level signal from the stereo
system won’t overload the mike-level
input.

I never put much credence in that
cord. I've used the same arrangement
with standard-cassette portables, and
I've never been entranced by the results.
But that’s not the only way to tape
music onto microcassettes these days.
You can tape live or off the air with an
FM/AM /micro portable. (Aiwa, Fish-
er, Panasonic and Sanyo make mono or
stereo FM/AM /Microcassette ones.)
And you can tape from a stereo system
with Fisher’'s CR-M500 deck. The latter
is as state-of-the-art as it could be, con-
sidering it was first shown over a year
ago. It has Dolby HX and the ability to
record on metal tape.

Fisher’s deck gave me an idea. If 1
could make good tapes on it to play back
through the Sony, I’d be able to carry
my favorite music with me just by slip-
ping a few tiny cassettes and a pair of
headphones into my pockets. So I bor-
rowed the Fisher deck to try the idea.

The M 500 causes lots of double-takes.
It’s styled to look like any other cassette
deck, so it sometimes takes a moment to
realize that it’s built on a much smaller
scale (2% X 83%4” X 934”). For all its
tiny size, there’s not much missing. As
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POWER and TIMER STANDBY switches are
on the far left, together with the counter
and the headphone jack. Just to the
right is the tape compartment and seven
feather-touch, solenoid logic control
buttons for the tape transport. Further
to the right is a 13-LED peak level indi-
cator that covers the range from —20 to
+6 dB; below that are the buttons for
EJECT, DOLBY ON/OFF, METAL/NORMAL
tape select, MIC/LINE select, and the
coaxial INPUT LEVEL controls.

The only features to strike me offhand
as different about the deck were that the
MIC 1nputs were at the rear (which
makes the MIC/LINE switch a necessity)
and that there was no memory rewind
on the counter. Since it’s hard to tell
from a distance what that tiny tape is
doing, I also appreciated the mode indi-
cators next to the recording-level dis-
play. They light up green for PLAY, red
for REc and PAUSE, and flashing red for
REC MUTE (which records blank spots on
the tape, for editing or just for silence
between tunes).

The deck’s performance is like a full-
sized tape deck’s, too—but a deck from
the days before Dolby and CrO, tape.
Specifically, I compared the CR-
MS00’s recording/playback perform-
ance (using TDK “MA” metal micro-
cassette tape and Dolby HX) to the
Akai GX-F95’s (using a very old Sony
normal-bias cassette, and no Dolby),
and got nearly the same results—equal-
ly low distortion, equally high hiss,
equally compressed dynamic range, and
almost equal frequency response (the
micro had noticeably more high-end re-
sponse). When | switched to a more
modern normal-bias cassette (TDK “D”
Dynamic), the Akai gave me less com-
pression and more even frequency re-
sponse than the micro deck.

If Dolby HX and metal only bring
microcassette performance up to the lev-
el of normal cassettes without Dolby,
then microcassettes don’t pose too much
of a threat to the manufacturers of reg-
ular-cassette tapes and players (espe-
cially as the same manufacturers, by
and large, make both). That’s not the
Fisher’s fault, but the medium’s. When
you run tape at half the already-low
speed of a standard cassette, getting
good sound becomes a major challenge.
On the other hand, the cassette probably
seemed just as idle a threat to the open-
reel market ten years back. [ was able to
get quite listenable results from the
Fisher by switching in my Carver

preamp’s Autocorrelator (which got rid
of most hiss) and Peak Unlimiter (which
got rid of much compression). All it
would take to make microcassettes real-
ly popular as a mass-music medium, I
suspect, would be a hotter grade of tape
than today’s metal formulations, and a
more potent form of noise reduction—
Dolby “C”, perhaps, or more likely dbx.
That would bring microcassette quality
to about where most home compact-cas-
sette systems (with Dolby B and non-
metal tape) are now.

But who needs it? People who want
maximum portability, that’s who. So
far, the portables are lagging behind the
Fisher deck since they lack metal-tape
equalization and have no Dolby NR.
(Dolby IC’s available so far require
higher power-supply voltages than mi-
croportables provide.) As a result, metal
Dolby tapes made on the deck sound
over-bright and super-hissy on my little
Sony. Non-Dolby tapes made on nor-
mal-bias TDK and Olympus tapes with
the Fisher deck gave far better results
on the M-1000 than the metali HX
recordings did, though still too hissy for
me. And tapes made on the Sony itself,
with its patch cord, fell right in the mid-
dle as far as hiss and sound quality were
concerned. There was also some appar-
ent loss of dynamic range when record-
ing on the Sony, mainly due to the por-
table’s automatic recording-level con-
trol. There was some apparent high-fre-
quency loss, too.

So the only tapes I could enjoy listen-
ing to on the Sony portable were those
made without Dolby, on standard tape,
with the Fisher deck. (I suspect I could
have done still better with Panasonic’s
metal-deposited, normal-bias Angrom
tape, but my one Angrom cassette seems
to have disappeared.) If it weren’t for
the hiss problem, I could live happily
with this combination as a way of
adding music to my travels. And if Dol-
by isn’t available on a suitable low-volt-
age chip, National Semiconductor’s
LM1894 DNR noise reducer IC can
operate on voltages as low as 4.5 V,
about the highest voltage available from
a compact battery supply. I expect mi-
crocassette portables with DNR will be
coming in the next year or two.

Meanwhile, there is some definite
news of what’s to come in micro music
machines. Prerecorded micro tapes are
already available in Japan. Cetec Gauss
has just announced metal-capable mi-
crocassette duplicating equipment here.
And Matsushita last year made two
micro-music announcements in Japan:
first, a tape deck combining both stan-
dard and microcassette transports; then
a set of three micro components that
included a player with FM and AM
reception for car dashboards, an under-
dash player, and a home system with
FM, AM and micro recording deck.
Fisher is now advertising a portable in
Japan that can play and record regular
and microcassettes. If microcassettes
gain any popularity for musical use
here, we’ll probably be offered the same
products.

POPULAR ELECTRONICS
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WHAT’S THE KEY

TO BUYING A COMPUTER

Look beyond the computer. Look at how the total
system— hardware, scftware, support, service—
meets your needs, today and tomorrow. That's the
key. When you choose a computer source, you
choose a long term partner who must stand by you
with total support. And no one stands by you like
Heath/Zenith.

Software

Including word processing, business applications,
versatile utility programs, and the Heath Users’
Group library of over 500 low-cost programs for
home, work or play.

And a choice of three operating systems, including
CP/M by Digital Research for compatibility with
thousands of poputar CP/M programs.

Languages
For your own custom programs, Microsoft languages

are available in BASIC (compiler and interpreter),
FORTRAN and COBOL.

Self-Study Courses

Learn at your own pace with Programming Courses
that teach you to write and
run your own programs

in Assembly, BASIC,
Pascal or COBOL.

?

For the business person, Computer Concepts for
Small Business helps you evaluate the ways a com-
puter can benefit your business. And for the novice,
Personal Computing is a complete introduction to
computer fundamentals and BASIC Programming.

Support

Before and after the sale we work with you to con-
figure the system that serves you best. We help you
get your system up and running smoothly. Assist-
ance is always just a phone call away.

Service

Friendly, experienced technicians are available,
either over the phone or at any of the 56 Heathkit
Eilectronic Centers nationwide.

Visit your Heathkit Electronic Center*

See your telephone white pages for the store nearest
you. And stop in today for a demonstration of how
Heath/Zenith Computer Systems can serve you.
If you can't get to a store, send $1.00 for the latest
Heathkit Catalog and the new Zenith Data Systems
Catalog of assembled commercial computers. Write

to Heath Co.,Dept. 010-874, Benton Harbor,

MI 49022.

Pick a strong partner.
Heath/Zenith & You.

HEATH/ZENITH
EE———— 1

Your strong partner

3

{

*Units of Veritechnology Electronics
Corporation in the U.S.

Specifications subject to change without notice.

CP-203C
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Crown State-of the-Art SI2 Preamplifier

HE Crown *“Straight Line Two” is

a compact, full-featured preampli-
fier whose size and style match those of
companion Crown power amplifier and
tuner components. The Straight Line
Two (SL2) is only 13 inches high, and
has a rack mounting (19-inch wide)
panel fitted with handles. It is 1112
inches deep and weighs approximately
11 pounds. The SL2 can be installed in
an optional walnut-finish wooden cabi-
net, or in a common cabinet with the
other two units to form a functional “re-
ceiver” of exceptional quality. Sug-
gested retail price is $479.

Geneoral Description. Published spec-
ifications of the Crown Straight Line
Two are unusually detailed, including
graphs covering frequency response,
crosstalk, and phase response over a
range far exceeding the audio frequency
band. Harmonic distortion is rated at
less than 0.009% from 20 to 20,000 Hz
at the rated ouput of 2.5 V. The output
impedance of 600 ohms makes the SL2
compatible with the input of any power
amplifier. Its audio outputs are muted

by a relay for 7 seconds after power is
turned on to prevent any turn-on tran-
sients from reaching the power amplifier
and speakers.

According to the block diagram of the
preamplifier, the overload warning cir-
cuits monitor voltage levels at a number
of points in the signal path, including
immediately following the phono pre-
amplifier, between the FILTER and the
LEVEL controls, and immediately follow-
ing the tone control circuits. Thus, the
warning function takes account of any
tone-control response modifications,
phono preamplifier overload, or exces-
sive LEVEL settings. The signal presence
indicators and the rumble indicator
monitor levels at the output of the
preamplifier’s active circuits.

Laboratory Measurements. The
output of the Crown SL2 was termi-
nated in an IHF standard load of 10,000
ohms in parallel with 1000 pF. At 1000
Hz the output clipped at 11.0 V (the
ovLD light came on at 10.2 V). At a
maximum LEVEL setting, an input of 48
mV at a high level input, or 0.45 mV at

the PHONO input, was required for a ref-
erence output of 0.5 V. The unweighted
hum and noise in the output was below
our 100-uV measurement threshold,
which corresponds to 74 dB below 0.5 V,
or 88 dB below the preamplifier’s rated
2.5-V output. It seems highly probable
from these measurements that the SL2
can meet its ratings of A-weighted S/N
of 103 dB (high level) or 93 dB (phono),
although a meter capable of measure-
ment in the sub-microvolt range would
be needed to verify them.

We measured the phono gain with the
factory-set values, and they should be
quite satisfactory for almost any situa-
tion. To adjust the gain through the
access holes in the rear of the preampli-
fier requires a screwdriver with a very
narrow and long blade. No screwdriver
in our collection was both narrow
enough and long enough for this pur-
pose.

The phono preamplifier overloaded at
105 mV at 1000 Hz and 106 mV at 20
Hz (the latter referred to the equivalent
1000-Hz reading). It was only slightly
lower at 20,000 Hz, where it measured

20
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The latest in micro-stripline design and the highest
qLality materials modern technology can provide
ar= utilized to their greatest advantage in the manu-
facture ol the Saturn-V downconverter. System
gzins and noise figures approaching the thzoretical
limit have been achieved with this fully imtegrated
frequency agile microwave receiver. Advanced micro-
strip antenna techniques have allowed the full inte-
gration of tne receiver-antenna into a sealed injection
molded RF probe securely mounted inthe focusofa
perabolic cish with adjustable polarization. Matched
diodes quizt a high-conversion mixer fed by a low
ptase-noize precision voltage-controlled oscillator
ccupled between -an ultra-low-noise analyzer-
matched RF front and a high gain IF ampli‘er impe-
dance ma-ched to drive one or more televisions. or
ccmmunication receivers.

Design/Performance features:

e High Gain: 40 db typical ® Low Noise: 2-2.5 db
® Tuning Fange: 2-2.5 Ghz ® High Selectivity: 30db
¢ Dynamiz Range: 60 dbmv e Qutput Impedance:

75 ohms e Range: Line of Sight: 200 mil2s e Tunes
54 thru 75 Mhz IF Frequency rchannels 2-6) e 20'
Dia. Paraboic Antenna e No-drift temperature
compensated VCO e Dish mo.inted downconve-tar
eliminates external antenna ® Precision regulated
power supply ® All cable, cabie adapters, brackets
and hardware included e 6 month warranty

Quantity discount price structures available upcn
request for dealers. Dealershigs, both domestic ard
foreign availeble in many areas. For further info-m-
ation, please contact John Michaels, Sales Manager.
Telephone hours: Monday thra Thursday, 10-4.
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Electronics

4558 Auburn Blvd., Sacramento, CA 95840
(916) 452-0193
CIRCLE % ON READER SERVICE ARD

WWW_ akherieaniadiahietaory com

-


www.americanradiohistory.com

audie_

/ OPERATING FEATURES
(Front Panel)

KNOB CONTROLS
Controis signal ted to one
or two tape decks. In NOR-
MAL, the selected input pro-
gram can be heard or re-
corded. In PHONO, a record
can be recorded while lis-
tening to any other source.
The two remaining posi-
tions are for dubbing tapes
from one deck to another.
Selects program source.
Positions for PHONO, TUNER,
AUX 1, AUX 2.
32-position detented tone
control.
32-position detented tone
control.
Center-detented control.
MUTE silences audio out-
puts.
STEREO i8 normal operating
condition.
REv interchanges left and
right channels.
MONO sums left and right
channels and supplies sum
signal to both outputs.
32-position detented voi-
ume control.

CoPY

INPUT

BASS
TREBLE

BALANCE
MODE

* LEVEL

PUSHBUTTON CONTROLS
POWER Controis preamplifier and
TAPE five rear outlets.

Two buttons for monitoring
or pilayback from either
tape deck.

Small button between con-
trols. When depressed, in-
serts tone-control circuits
in signal path.

ACTUATE

\

\

LOUDNESS  Adds bass boost at low vol-
ume control settings.

FILTER Inserts an 18-dB/octave
rolloft below 33 Hz.

MONITOR Stereo headphone jack.

LIGHTS

POWER Orange pilot light.

ACTUATE Yellow light between tone
controls. indicates when

controls are in circuit.

SPi Signal Presence Indicator.
Two green lights above Lev-
EL control to show pres-
ence of signal greater than
0.6 volts RMS at outputs.

OVLD Overload Indicator. Two
red lights above LeveL knob
to indicate overioad in any
stage of the preamplifier.

RUMBLE A yellow light above FILTER

INDICATOR  button that shows pres-

ence of sufficient rumble to
require use of FILTER.

OPERATING FEATURES
(Rear Apron)

PHONO For all INPUT SOUrcCes.

JACKS

PHONO For taPe 1 and TAPE 2 input

JACKS and output

PROCESSOR input and output phono

LOOP jacks, joined by removable
links. For connecting an ex-
ternal device such as
equalizer or expander into
signal path.

GAIN Two screwdriver adjust-
ments for phono preamplit-
ier gain (20 dB range).

GND Binding post.

QUTLETS Six convenience outlets,

five of them switched. Total
power cacacity 1200 wa)tty

94 mV. The measured phono input
impedance was 33 kilohms in parallel
with 50 pF. Lacking a schematic, we
could not account for the lower than
rated phono input resistance (it is speci-
fied as 47 kilohms).

The RIAA phono equalization was
unusually accurate, measuring well
within 0.5 dB from 20 to 20,000 Hz.
When measured through the inductance
of typical magnetic phono cartridges,
the high-frequency phono response fell
off very slightly, dropping about 0.5 dB
between 4000 and 20,000 Hz.

Tone controls had a maximum boost
or cut of £ 14 dB at 20 and 20,000 Hz.
The bass turnover frequency varied
from lower than 200 Hz to a maximum
of 500 Hz, depending on the control set-
ting. The treble curves were hinged at
about 1500 Hz. The loudness compensa-
tion, which follows the Robinson-Dad-
son criteria instead of the older Fletch-
er-Munson equal loudness contours,
boosts only the low frequencies as the
LEVEL is reduced, with a maximum
boost of about 14 dB at 20 Hz, and a
turnover frequency that moves between
60 and 200 Hz as the LEVEL setting is
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reduced. The FILTER has no effect on the
response above 50 Hz, but cuts it rapidly
at lower frequencies to —3 dB at 34 Hz
and —13.5 dB at 20 Hz.

We measured the “‘response” of the
rumble indicator circuit to see how it
responded to different frequencies.
Since 70 Hz was about the highest fre-
quency that could make the rumble light
come on, we used that level as our 0 dB
reference. The indicator sensitivity in-
creased 8 dB at 40 Hz, 18 dB at 20 Hz,
26 dB at 10 Hz, and 31.4 dB at 5 Hz
(the lowest frequency obtainable from
our signal generator). According to
Crown, the signal presence lights re-
quire at least 0.6 V rms at the pream-
plifier outputs to turn them on.

The 1000-Hz harmonic distortion was
0.0003% (our measurement residual)
for outputs from | to 10 V, increasing to
0.002 t0 0.003% in the 0.1-to-1-V range.
Harmonic distortion was also measured
at 15,000 Hz, where it was from 0.0016
to 0.002% between 0.3 and 10 V output,
and 0.009% at 0.1 V output.

User Comment. [t should hardly be
necessary tosay that the Crown SL2 is a

superb control center. Its electrical
characteristics are nearly ideal, and it
both looks and feels like the precision
istrument it is.

Reassuring as the various warning
lights may be, we never managed to get
an indication from the rumble indicator
when using a reasonably good turntable
(and anything less than that would be
unworthy of this preamplifier, in our
view). The signal presence lights could
only be lit at very high levels, corre-
sponding to more than 100 W from the
power amplifier we were using, which
made the indication rather superfluous.
It was not possible to overload the
preamplifier with available signal
sources (program) and with the ampli-
fier and speakers on hand.

Still, these features do work and very
well at that. With a less sensitive ampli-
fier (such as one of those having an
input level control) it is conceivable that
the preamplifier could overload before
the rest of the system, and the lights
could then serve as a visual backup to
the listeners’ ears (which might be in a
state of paralysis by that time!). With-
out complicating or confusing the opera-
tion of the SL2, Crown has made it
nearly impossible to operate it incorrect-
ly (unknowingly).

The silence of the SL2—its total lack
of audible noise, either steady state or
transient-—was soon very apparent.
Every possible switching transient has
been eliminated at its source or other-
wise suppressed. Even the loudness com-
pensation is highly listenable, so much
so that its presence was never detectable
except by an A-B comparison between
the in and out position of its button.

Our only reservations, which devel-
oped early in our acquaintance with the
Crown SL2, concerned the row of con-
trol knobs, identical in size, shape, and
color, that occupy most of its front pan-
el. At first, 1t was necessary to look
closely to find a specific control, since
they are not distinguished by size,
shape, or color. Fortunately, that proce-
dure soon became unnecessary as I grew
familiar with the control placement. In
compensation, the *‘fee!”” of the knobs
was excellent, with opposing flat sur-
faces that gave both a visual and tactile
sense of their settings.

The *“*bottom line” in our evaluation of
this product is that the Crown Straight
Line Two, though not inexpensive, is
representative of the state-of-the-art in
its performance. It does everything most
people would ever require, and it does
them in a near-ideal manner. It is about
as compact as such a versatile product
can be, and its trim appearance would
complement any system or home decor,
especially if it were mounted in a com-
mon cabinet with the similarly-styled
Crown amplifier and tuner.

Not only can we not find any signifi-
cant criticism of the Straight Line Two,
but our extended use of it leaves us with
overwhelmingly positive feelings. It
would be hard to surpass for its intended
application.—Julian D. Hirsch
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ESCORT

RADAR WARNING RECEIVER

What mékes this radar detr
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so desirable that people
used to willingly wait months for it?

Anyone who has used a conventional passive radar
detector knows that they don't work over hills, around
corners, or from behind. The ESCORT* radar warning
receiver does. Its uncanny sensitivity enables it to pick
up radar traps 3 to 5 times farther than common de-
tectors. It detects the thinly scattered residue of a radar
beam like the glow of headlights on a dark, foggy road.
You don’t need to be in the direct beam. Conventional
detectors do. Plus, ESCORT's extraordinary range
doesn't come at the expense of more false alarms. in
fact, ESCORT has fewer types and sources of false
alarms than do the lower technology units. Here's how
we do it.

The untair advantage

ESCORT's secret weapon is its superheterodyne
receiving CirCuitry. The technique was discovered by
Signal Corps Capt. Edwin H. Armstrong in the military's
quest for more sensitive receiving equipment. ESCORT's
Varactor-Tuned Gunn Oscillator singles out X and K
band (10.525 and 24.150Hz) radar frequencies for close,
careful, and timely examination. Only ESCORT uses this
costly, exacting component. But now the dilemma.

The Lady or The Tiger

At the instant of contact, how can you tell a faint
glimmer from an intense radar beam? Is it a far away
glint or a trigger type radar dead ahead? With ESCORT
it's easy: smooth, accurate signal strength information
A soothing, variable speed beep reacts to radar like a
Geiger counter, while an illuminated meter registers fine
gradations. You'll know whether the radar is miles away
or right next to you. In addition, the sound you'll hear is
different for each radar band. K band doesn't travel as
far, so its sound is more urgent. ESCORT keeps you
totally informed.

The right stuff

ESCORT looks and feels right. Its inconspicious size
(1.5Hx5.26Wx3D), cigarlighterpowerconnectorandhook
and Joop or visor clip mounting make installation easy,
flexible, and attractive. The aural alarm is volume ad-
justable and the alert lamp is photoelectrically dimmed
after dark to preserve your night vision. And, a unique
city/highway switch adjusts X band sensitivity for
fewer distractions from radar burglar alarms that share
the police frequency while leaving K band at full strength.

Made in Cincinnati
Another nice thing about owning an ESCORT is that
you deal directly with the factory. You get the advantage
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of speaking with the most knowledgable experts avail-
able and saving us both money at the same time. Further,
in the unlikely event that your ESCORT ever needs re-
pair, our service professionals are at your personal
disposal. Everything you need is only a phone call or
parcel delivery away.

visor clip
included

Corroborating evidence

CAR and DRIVER . . . “Ranked according to perfor-
mance, the ESCORT s first choice . . . it looks like
precision equipment, has a convenient visor mount,
and has the most informative warning system of any
unit on the market . . . the ESCORT boasts the most
careful and clever planning, the most pleasing packag-
ing, and the most solid construction of the lot"

BMWCCA ROUNDEL . . . “The volume control has a
silky’ feel to it; in fact, the entire unit does. If you want
the best, this is it. There is nothing else like it

PLAYBOY . . . “ESCORT radar detectors . . . (are)
generally acknowledged to be the finest, most sensitive,
most uncompromising effort at high technology in the
field.

PENTHOUSE . . . “"ESCORT's performance stood out
like an F-15 in a covey of Sabrajets.”

AUTOWEEK ... “The ESCORT detector by Cincinnati
Microwave . . . is still the most sensitive, versatile
detector of the lot”

The acid test

There's only one way to really find out what ESCORT
is all about. We'll give you 30 days to test it for
yourself. If you're not absolutely satisfied, we'll refund

WWW arrerieaniadiahictary com

your purchase as well as pay for your postage costs to
return it. In fact, try an ESCORT and any other detector
of your choice. Test them both for 30 days and retum
the one you don't like. We're not worried because we
know which one you'll keep. As further insurance for
your investment, ESCORT comes with a full one year
limited warranty on both parts and labor. This doesn’t
worry us either because ESCORT has a reputation for
reliability. We know that once you try an ESCORT,
radar will never be the same again. So go ahead and
do it. Order today.

You don't have to wait
Just send the following to the address below:
O Your name and complete street address.
O How many £SCORTS you want.
[ Any special shipping instructions.
[ Your daytime telephone number.
[ A check or money order.

Visa and MasterCard buyers may substitute
their credit card number and expiration date for
the check. Or call us toll free and save the trip
to the mail box.

CALL TOLL FREE. . . . 800-543-1608
INOHIOCALL. ... ... 800-582-2696

ESCORT (Includes everything). . . . $245.00
Ohio residents add $13 48 sales tax.

Extra speedy delivery
If you order with a bank check, money order,
Visa, or MasterCard, your order is processed for
shipping immediately. Personal or company
checks require an additiona! 18 days.

ESCORT

RADAR WARNING RECEIVER

O CINCINMATI MICROWAVE
Department 531
255 Northland Boulevard
Cincinnati, Ohio 45246
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Popular Electronics Tests

Zenith Explorer
TV/AM/FM Clock Radio

IMAGINE (in one component) a 5
picture that’s sharp as one could wish,
an AM/FM radio, a liquid-crystal clock
with snooze control and alarm, an ear-
phone jack, and an audio system with
nice perfarmance. That’s the Zenith
monochrome portable for 1982, the
NOS52S Explorer.

Measuring 7/a*H x 6 314" "W x 114D
(weight is 6 Ib) and encased in an oblong
silver cabinet with black accents, the
Explorer has a rectangler screen; light-
ed, continuous-tuning uhf/vhf and AM/
FM dials; and 2 telescoping antenna.
Using 12 volts (battery-operated or iso-
lated from the ac line by a stepdown
transformer and full-wave bridge recti-
fier), the set delivers a full 4 MHz of
baseband video to the picture tube, with
quality in both TV and radio that’s sur-
prising for a receiver this size. Sug-
gested retail price is $200.

General Description. The radio and
clock circuits for the Explorer are fairly
straightforward. In addition to the mod-
ular tuner circuits, it uses only three ICs
and 16 transistors—and most of the lat-
ter are in the power-supply regulators.
The signal from the antenna is used
for both the AM/FM and uhf/vhf tun-
ers. The sound from the different chan-
nels is eventually switched by the master
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SELECTOR switch and applied through
the VOLUME control to the loudspeaker.
The vOLUME control is of the loudness
variety, making possible treble and bass
hoost without overload at high frequen-
cies, as well as loudness tone compensa-
tion at lower levels. There is a final
audio amplifier IC between the control
and the 3.5 8-ohm speaker.

The uhf/vhf tuners are a miniature,
fully transistorized matched pair. Va-
ractor controlled, they are bandswitched
for low/high vhf and uhf. Both tuners
have 26 dB gain, and noise figures of
8 dB and 10 dB, respectively.

The power supplies provide +86.5,
+9.5, and +12 V dc. They operate on
the ac line, through a 12-volt converter,
or on a rechargeable battery or six D
cells.

The LCD clock is supplied by a sepa-
1ate 1.5-V AA battery. Mode switches
select the timing alarm or snooze func-
tions. The alarm is a series of pleasant,
low-frequency tone bursts. Or the radio
can be used as an alarm.

The Micromax IC. The large-scale in-
tegrated circuit (Fig. 1) that is the heart
of the receiver represents a significant
first in the area of the total signal and
sync processing. Intercarrier 4.5-MHz
sound (the beat difference between au-

dio and video carriers) is heterodyned
and transmitted to the sound detector.
Automatic gain control is derived after
video detection; sync countdown pro-
duces both vertical and horizontal drive;
and a luminance signal stripped of sync
is routed to the video output and then
the cathrode ray tube.

Differential inputs that minimize ex-
ternal electric fields enter the video i-f
block and untuned four-stage differen-
tial feedback amplifier, of which two
stages are sequentially gain controlled
for minimum noise and a gain reduction
of 50 dB. Our measurements showed 57
dB before sync or white/black-level
clipping.

Demodulation of i-f intelligence oc-
curs in a current drive-balanced low-lev-
el detector that, according to Zenith,
minimizes harmonic and intermodula-
tion distortion. Qutputs go to the sound
demodulator, video processor, and agc
loop that controls both i-f and r-f gain.
Keyed agc action results from noise-
gated composite sync and flyback pulses
ANDecd for minimum strobe pulse
width. Should extraordinary noise
pulses cause noise canceller lockup, in-
ternal logic defeats the combined gated
system, permitting only regular flyback
pulses to flow. The noise processor

(continued on page 30)
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Does what looked good on two-hour lock not-so-
Imp ve good on six? Or what looked great on your original
. : 1 videotape end up hard-to-look-at when you dub a
you . copy? Maybe the picture's a little soft; or smeary;
° lacks contrast; or the color’s a little off. You may not

Vlde even be sure what it is — it’s just not/up to snuff.
R But you live with it. Because six-hour is more eco-
lma nomical and more convenient than two-hour. Be-

cause a medicere copy is better than no copy at all.

All the same, wouldn't it be nice if you could some-
how improve the quality?

\ At Vidicraft, improving video quality is our busi-
ness. Our video processing components are to video
what graphic equalizers and metal tape are to audio.
‘_1\ They help you get the most out of your system.

: I L Take the Detailer Il image enhancer. for instance.
By amplifying high frequency picture infermation,
the Detailer II can actually increase apparant res-
olution. Translated, that means improved sharpness
and greater picture detail. A crisper, more lifelike
image. Better dubs. Better original recordings. Even
better playback of programs you already owr:.

Basic features include individual controls for de-
tail and sharpness, plus Vidicraft's ¢ xclusive VNX™
control for enhancement noise reduction. For conve-
nience, we’ve also included three switchable inputs
and a four-output distribution amplifier — fcr inter-
connecting multiple VCRs, as well as other video
components. And for making multiple copies.

The Proc Amp is another example. It gives you the
ability -electronically- to regulate chroma level and
phase, and overall luminance level. This means you
can correct color saturatio? and hue for greater co-
lor accuracy. And adjust-overall video signal level
for optimum contrast and brightness. Nat simply
upon playback - where it may be too late - but in
making the recording itself.

mode detail sharpness VX input

monc

That’s not to mention ¢ AN
some of the small things bypass = ‘ )
you can do with our Proc e O - =

of*

Amp. Like eliminate color
all zogether - to rid a black DETAILER il
anc white program of co-
lor fringing, for example.
Or create fade outs and
fade ins - to make nice,

VCR jmage enhancer vidicraft

moce i
smooth; professional look- 50 100 ° g:“: E:: ::,a::
ing transitions. ' mono ; <
Features include cen- - bypass /*\
ter-detent controls, a color )
luminance level meter, vidicraft =y .4
and a four-cutput dis- PROC AMP ° .umir\aﬂceﬁI chroma—-l

trikution amplifier.

A bypass feature is also
provided - both on the Proc Amp and Detailer II - to
give you instant picture-before and picture-after com-
parisons. S0 you can accurately judge the results.

Even a small touck like that can be an important
consideration in getting the best image.

For a close look at what we mearn, visit your Vidi-

cra’t dealer. Where you can see our zomplete line of
video components. Fer the location nearest you, dial
toll free: 1-800-547-1491. L

0704 S.W_ Bancrofi St. Portland, OR 97201
CIRCLE RO 60 ON FREE INFOAMATION CARD
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“It youre going tolearn
electronics, you might
as well learn 1t right!”

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

POPULAR ELECTRONICS


www.americanradiohistory.com

You’ve probably seen ad-
vertisements from other
electronics schools. Maybe you
think they’re all the same.
They’re not?

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

» ..

Meet the Electronics
Specialists.

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

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

There’s no such thing as
bargain education.

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

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

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

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hangonto it. . .

OQur step-by-step learning
includes “hands-on”
training.

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

But professionals need more
than theory. That's why some of our
courses train vou to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
vourself—and use to practice trouble-
shooting. Or a Digital Learning
Laboratory to apply the digital theory
essential to keep pace with electronics
in the eighties.

Qur specialists offer you
personal attention.

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

Pick the pace that’s right
for you.

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

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

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

CIE can prepare you for
your FCC License.

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

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

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIE Career
Course is directly creditable
towards the Associate Degree.

Send for more details
and a FREE school
catalog.

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

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

Cleveland Institute of Electronics, Inc.

PE-58

1 ClI
i

package of home study information.

1776 East 17th Street, Cieveland, Ohio 44114

O YES... ] want the best of everything! Send me my FREE CIE school
catalog — including details about the Associate Degree program — plus my FREE

MAIL TODAY?

WWW akherieaniadiahictary com

Check box for G.I. Bill information: [] Veteran

Print Name >

Address - — ___Apt.

City NN

State_ _Zip.

Age _______ _Phone(areacode) _

[J Active Duty
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Controls for the TV and radio tuning, volume
and function selections are on the side of the cabinet.
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_oLF] AUTO]‘ ?u.mn: SNOE:E ZENITH TVv. AM/FM CLDCK

Pushbuttons control the alarm functions on the front of the
cabinet and the dials and clock are just below the CRT.

removes video passing into the sync sep-
arator above a certain level. Normal
sync pulses are then separated and
routed to both vertical and horizontal
circuits.

According to Zenith, video demodula-
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tion is synchronous, but without the
usual carrier coil. About all that’s visible
in the video area of the chip are several
filter capacitors and a dc contrast con-
trol. Small i-f signals, however, keep
beat products to a minimum; e.g., 920

WWW._amerncaatadioRietery com

0s¢ Fig. 1 Detailed block diagram of the 28-pin
LSl intergrated circuit. It performs most
functions but the tuning and sound control.

kHz, i-f harmonics, and intercarrier
spikes. These low-level voltages are then
substantially amplified within the chip,
so that overall video output gain
amounts to 74 dB. Our examination of
the video signal shows it to be both clean
and linear.

Should excessive beam currents
threaten, the large IC has a sensing port
from a turn on the flyback transformer’s
secondary—reducing any overdrive to a
manageable amount. Thereafter, the
back porch of the horizontal sync pulse
is clamped at a fixed level and vertical
and horizontal blanking becomes part of
the video signal in the blanking buffer
before it enters the final video driver.
Coupling is dc to and through the single-
stage video output and into the cathode
ray tube.

The sync chain is formed at 31.5 kHz
from a programmed current source, a
50-pF nitride capacitor and internal os-
cillator. A frequency divider drops this
to the black and white line rate of
15,750 Hz, while dual phase detectors
keep the horizontal oscillator in sync via
feedback from the horizontal output.
Because of this dual phase comparison,
a traditionally integrated sawtooth from
the flyback is not used.

Pulses from the horizontal oscillator
drive both the discrete transistor hori-
zontal output as well as internal chip
546-count logic, which then becomes a
control system for all vertical circuits.
Divided by 525, the 31.5-kHz oscillator
produces 60 fields, or 30 frames per sec-
ond, and retrace is triggered directly by
received sync pulses through gating cir-

POPULAR ELECTRONICS
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ZENITH NO52S B & W TV/CLOCK/RADIO

LABORATORY DATA

Parameter

Measurement

free picture):
from 100 to 130 VAGC)

Video bandpass at CRT:
S/N ratio at CRT:
Horizontal overscan

level shift):
Dc restoration:
Auxiliary earphone audio output Z:
Ac powar requirement {signal applied):

Tuner/raceiver sensitivity (min. signal for snow-

Voltage regulation w/signal input (line varied

AGC response (before sync clipping or black

vht (Ch. 6): —56 dBmV

uht (Ch. 30): —3 dBmV

Low voltage: 6-V supply—99%
12-V supply—99%

High voltage: 7-kV supply —99%

Over 4 MHz

38 dB

17%

57 dB

83.7%
8 ohms
126 W

© NOTE: Test instruments used in these measurements are: Tektronix 7112 apectrum anatyzer: Tekironix/ Telequip-

1760 multimeters; Sancore PR5? variable power supply; and Tektronix C6-A and Minoita XD-1t cameras.

\mam D67A oscilloscope; Winegard DX-300 vht amplifier; Sadeico FS-3D-VU (/s meter; Data Precision 245 and/

v ei—————

10 UsSEC/div

Fig. 2. Multiburst pattern from 0.75 to
4 MHz shows wide bandpass at CRT.

cuits in the countdown network. Initially
dividing by 386, a wide gate opens
thereafter, at which time the count
down, now triggering on sync, continues
to 546 and then self-triggers. With sync
present, the gate count stops between
514 and 526. Should sync become lost,
auto triggering goes beyond the count of
526 for eight fields, at which point the
caunter reverts to the wide gate and cus-
tamary countdown.

The vertical output consists of a pair

Fig. 3. Bow at top of dothatch pattern
will be corrected by new speaker design.
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of complementary push-pull, class B dis-
crete transistors, with driver, feedback
and dc-coupling to the vertical deflec-
tion coils. Ramp drive voltage for the
output is traditionally capacitor-gener-
ated and amounts to approximately five
volts.

The usual tuning, volume and func-
tion settings are on the side, while black
level and contrast controls are on the
back.

User Comment. Waveforms and ras-
ter display (Figs. 2 and 3) show the
bandpass and linearity of the receiver.
The nonlinearity at the dothatch’s top
results from the prototype speaker’s
magnetic pull, but this will be changed
to Alnico 5 material in the production
runs. Multiburst directly out of the sig-
nal-injecting test equipment (bottom
trace) at 0.5 V/div. and the resultant
through the receiver (top trace) at
10 V/div are shown in Fig. 2. In each
instance, a full 4 MHz is evident and
horizontal blanking is a clean 10 us, as it
should be. Multiburst begins on the left
at 0.75 MHz and extends, via the fifth
oscillation, to 4.08 MHz. With an ex-
tended voltage frequency, the set might
even be able to produce a bit more.
Contrast is good; the 7 kV of bright-
ness in the CRT drive is satisfactory;
and the diode-switched varactor tuning
is broad and sufficient. The FM radio
gives the 3.5 speaker all the sound it
can handle. The picture is steady, and
raster size remains constant between ac
power input swings of 100 to 130 V.
When all's said and done, you will
find a great deal of innovative engineer-
ing in this one, making the unit ideal for
anyone who wishes to watch TV at the
beach, on a boat, in a trailer, or in a
small vacation cottage. Add AM-FM
radio and a clock with alarm provisions,
and you have a handy entertainment
radio-TV package that’s truly portable.

—Stan Prentiss
CIRCLE NO. 103 ON FREE INFORMATION CARO
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- GUARDING
YOUR
MILITARY

EXPERIENCE

FRINGE BENEFITS

1 If you have experience in any

| branch of the Armed Forces, you could
not only be earning a good extra
income-but enjoying some valuable
fringe benefits-while you hold one of
the most important jobs in America.

In an Army Guard unit close to home.
Here are some of the many
fringe benefits you get for serving just

two days a month and two weeks an-
nual training each year (after an initial
training period) in the Guard:

Free air travel: is available to you
as a service member anywhere in the
continental U.S., Alaska, Hawaii or
Puerto Rico, on a space available basis.

Education Assistance: depend-
ing on the state in which you serve, you
may be eligible for tuition aid, college
loan repayment and other types of edu-
cation assistance. Your local recruiter
has complete details.

A bigger pension: you'll earn
extra retirement credits, and you can
start collecting your pension at age 60.

PX Privileges: up to 48 visits
ayear.

Low-cost life insurance: up to
$20,000 in coverage for just pennies
aday.

You'll also be helping people in
your community and state when nat-
ural disasters or other emergencies
strike. We think you'll find that's the
biggest “fringe benefit” of all.

Fringe benefits. Just one more
reason to Guard your military experi-
ence in the Army National Guard.

To learn about other reasons-
from cash bonuses to new skills-see
your local recruiter, or call toll-free
800-638-7600.*

°In Hawaii: 737-5255; Puerto Rico: 723-4450; Virgin
Istands (St. Croix). 773-6438; Maryland: 728-3388; in
Alaska, consult local phone directory.

The Guard is
America at its best.

NATIONAL
GUARD

CIRCLE NO. 33 ON FREE INFORMATION CARD
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HE very small Sinclair ZX80 com-

puter introduced a year ago cCost
$200 and had some 21 chips, 1K of user
RAM, and a 4K ROM incorporating
the operating system and BASIC. It had
some drawbacks, low price notwith-
standing, as observed in our report last
year (August 1981). Now we have the
Sinclair ZX81 for $149.95 and a kit ver-
sion for $99.95.

This updated version of the ZX80 has
8K of ROM that allows some 30 addi-
tional BASIC functions to be included.
(The 8K BASIC chip is also available to
update the older ZX80.) It also has an
expansion bus for the ZX printer (soon
to be available), 16K RAM plug-in
modules, and implementation in only
four (yes, 4) chips! Eighteen of the
ZX80 chips are replaced by a single cus-
tom chip made by Ferranti (England).
The other three chips are the Z80A
CPU operating at 3.5 MHz, the ROM
and the RAM. A buiit-in r-f modulator
having switch-selectable outputs for ei-
ther channel 2 or 3 is provided, and its
predecessor’s RFI problem seems to
have been overcome. Numbers are
stored as five data bytes in a floating-
point format, with a range of 3x10-3 to
7x1038, accurate to better than nine
decimal digits. The BASIC now in-
cludes full log, trig, and inverse trig
functions, and has the ability to handie
multi-dimensional numeric and string
arrays. No color facilities are provided.
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Description. The ZX81 is even a little
smaller than its older brother, measur-
ing 612 W x 6% H x 112" D (at the
thickest point at the rear), and weighing
only 12 ounces.

The underprinted plastic membrane
keyboard features only 40 keys, but has
a total of 151 different functions, of
which 55 are single-stroke BASIC state-
ments, while 12 keys have five functions
each. Color-coding and a change in cur-
sor identification keeps things in line.

There are several physical differences
between this new keyboard and the older
ZX80. The black ABS plastic case is
hard instead of the soft white plastic of
the ZX80, and there is a bus connector
accessible via an opening at the rear.
The left side supports the cassette EAR
and MIC connectors, the 9-V power plug,
and an RCA jack for r-f output. The
underside contains a channel selector
switch (2 or 3).

The computer requires an external
TV receiver for use as a video monitor,
and a cassette recorder for mass storage.
The TV screen displays 24 lines of 32
characters each (upper case only), but
the display is limited to 22 lines. The
lower two lines are used for inputting
commands and data, program lines, and
for displaying what Sinclair calls “re-
ports.” The graphics mode uses discrete
points in a 44 by 64 matrix. Some 20
graphics and 54 inverse characters can
be called.

X8I Personal Compuler

The “reports” previously mentioned
appear on the bottom line of the display
after a program is run. There are 15
such report codes (0 through F), each
having a particular meaning as ex-
plained in the manual. For example,
report ““0” means successful completion
of a “run;” “3" stands for a subscript
out of range; *7°’ means no correspond-
ing GOSUB for a RETURN statement; etc.
Each report is followed by a slash and
the number of the last BASIC line exe-
cuted. The BASIC is also syntax edited
as it is entered (like the Apple) and cur-
sor movement keys allow editing a
wrong line. A special cursor symbol
indicates where the problem is. Pro-
grams are saved and loaded from the
cassette by name, and the ZX81 will
search the tape for a named file.

The 8K BASIC is remarkably com-
plete (see the Table). Besides a full
complement of commands, it includes
such features as LLIST, LPRINT, and
copy (for the upcoming printer with
copy printing an image of the video
screen), PAUSE, PLOT, UNPLOT, SCROLL,
and two functions called sLow and
FAST.

In the FAST mode, the video display
makes the screen flicker like the old
ZX80, but the system operates at high
speed. The sLow mode keeps the screen
refreshed all the time, making the dis-
play easy to read. The SCROLL feature
removes the top line and moves each line

POPULAR ELECTRONICS


www.americanradiohistory.com

Order Direct!

Commodore VIC-20...The Friendly Computer.

"The first honest-to-goodness full color computer
you can buy for only $299-95" - William Shatner

Complete Line of Hardware and Software Farsarmd COmGINE £ omianael thart A computer like this would have been
Available to Expand your VIC-20 HOTSOIY. LPpDE . YRR S R Y science fiction a few years ago. Now it’s
Product Commodars Alar T TRS-80 a rea“ty It’s the new VIC-20 by Com-

VIC-20 — Commodore’s revolutionary personal computer Foatures vic-20 400 99/4A  Color Computer d N led dabl I
features color, sound, graphics, programmable function keys, Price* $299.85  $399.95 §525.00 $399.50 modore, a full tle ged_ expan able color
built-in BASIC, expandable memory, low-priced peripherals and Total Memory Sian- computer that costs little more than
more! Connects to any TV or monitor. Includes RF Modulator, card (AOM & RAM) 25K 26K 4K 12K video games. And it's so easy to use
switchbox, cables and self-teaching instruction book. / $299.95 Memory (RAM) Not Not you can be writing your first program in
(See coupon below) Expansion fo.. 32K Avalable Avanable 3K 15 minutes!
Commodore Datassette — Provides handy economical Keyboard Full-Slze  Flat Halt-size  Calculator :
storage of user-written or pre-recorded programs. / $75.00 Styie ;!YP;*"‘" Gﬁl‘tcnane Typewrtter Styie Everybody loves video games and the
VIC Graphic Printer — Economical dot matrix printer makes [ e - — Commodore VIC-20 has some of the
ggggrogoples of BASIC programs, letters, business data. / Function Keys 4 0 E N best. But the VIC-20 can aiso help

. : Basic Microsoft $5995  TI Radio Shack children with their homework. Mom can
VIC-3K Memory Expander Cartridge / $39.95 Lan;;uage Bae __ Bxra Basc  Basc use it for home budgeting. Dad can even
THEFRJIEGH 16 puamIn: CCIES=/ §050 e take the lightweight, portable VIC-20 to
VIC-20 Super Expander — 3K RAM memory expansion, high EEATS S A ey o N0 Ty e the offi ? fi gt | and busi
resolution graphics plotting, color, and sound commands. / RS232 Inferface  $49.95  $21995 §225.00 $19.99 € office for financial and business ap-
$69.95 Number of Keys 66 57 40 53 plication.
Programmers Ald Cartridge — More than 20 new BASIC ) The Friendly Computer at a Friend|
commands help new and experienced programmers, / $59.95 on Keyboard 2 0 0 0 L Bl A gzl)ég 95 trr)\e GomnoE V)llC-'ZO

| Displayable . A ey

RECREATIONAL GAME CARTRIDGES: | Charaters 512 256 64 256 is the friendliest way we know to learn
VIC AVENGERS * SUPERSLOT ¢ VIC SUPER ALIEN « * ted retail price S 1. 1981 computing. It has a full computer key-

SUPER LANDER / $29.95 each
COMPUTER PROGRAM TAPES:

{Requires Commodore Datassette)

Recreation Program Pack A — Car Chase; VIC-21; Blue
Meanies from Outer Space; BiorhythmyCompatibility;
Spacemath; Slither/Super Slither. / $59.95

Home Calculation Program Pack A — Personal
Finance | - Home budget, Personal Finance Il - Home budget
VIC Typewriter - Word processor for home use; Expense
Calendar - income, expenses, appointments, Loan &
Mortgage Calculator - Decision-making aid; Home Inventory
Home belonglngs list / $59.95

Programmable Character Set/Gamegraphics
Editor — Lets the VIC user create up to 64
programmable characters and use them In BASIC
programs. / $14.95

Introduction to BASIC Programming —
A gentle but thorough introduction to BASIC
programming. Excellent tirst book for any

board even a small child can operate.

The VIC-20 also plays music, has exciting graphics, lets you create
pictures. It even tells you when you've made a mistake and how

to correct it. (That's very friendly!)

The VIC-20 can take your children from preschool through
post-graduate studies.

Why get just another game that
could end up in the closet? Get an
honest-to-goodness computer for
just $299.95.

Free with every VIC-20 computer
This 164 page guide tells you ev-
erything you need to know about
your VIC-20 and how to operate it
Written for the beginner, you'll be pro-
gramming on your VIC-20 in minutes!

new computerist. / $24.95

VviC-20 Programmers Reference
Guide — Master VIC-20 reference
manual includes information
on VIC BASIC, programming
and much more. /$16.95

To oroer accessories
simply tist on separate
sheet and clip to
coupon.

)

'l Order now. We’'ll ship your new VIC-20 computer
£ directly to you. 15 day free trial.

Contemporary Marketing. Inc.
790 Maple Lane, Bensenville, IL 60106
Faster Service for Credit Card Customers

Call Toll Free 800-648-5600 (In Nevada cali:

24 hours a day 800-992-5710)

THE FRIENDLY COMPUTER
= commodore
IEEEEEEEEEEEEEEEEE

Yes, | want to start using the new VIC-20
personal computer right away.
Please send me:

Commodore VIC-20 computer(s) at $299.95 each.
{Item No. 2000). Add $4 95 per computer for shipping and insurance.

Illinois residents include 5% % sales tax.
[J Check/M.O. Enclosed [] Charge my credit card:
0O MasterCard [] visa (] American Express [ Diners Club

PTG = CardNo.. __Exp. Date
A DML
\;‘5 o Name. e — —
LT L. o " d Address_______ . -—=_ S
" i el . Gl e m s _ State Zip
Signature = _

Contemporary Marketing, Inc.
PEMF-060 790 Maple Lane, Bensenville, IL 60106 © CMI11982-263
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computers

BASIC TABLE FOR SINCLAIR ZX81

Functions

ABS ACS AND ASN ATN
CHK$ CODE cos EXFP INT
INKEYS LEN LN NOT OR
PEEK PI RND SGN SIN
SAR STR$ TAN USK VAL
Binary Operations
+ =, * 7 #k(rgise to a pouwer)
= > < {= o= <>
Statements
All statements except INPUT can be used

as commands.

CLEAR cLs CONT COpPY DIM
FAST FOR..TO (STEP) GOSUR GOTO
IF..THEN INFUT LET LIST LLIST
LOAD LPRINT NEW NEXT PAUSE
PLOT POKE PRINT(TAR) RAND
REM RETURN RUN SAVE SCROLL
sLouv STOP UNFPLOT

up. Without this command, the display
freezes when the bottom line is dis-
played. The pLOT and UNPLOT functions
are for the graphics mode (entered by
operating the GRAPHICS key) and allow
use of 44 by 64 screen elements, each
one-quarter the size of a normal charac-
ter. SAVE and LOAD commands are used
for the cassette recorder. When saving
or loading a program, the screen display
changes to a series of slanting lines to let
you know that data is flowing. All the
trigonometric functions are in radians
and the Pi key inserts 3.14159265 in the
program. Unfortunately, there are no
DATA Or READ instructions.

String variable names are limited to
AS$ through Z$% and a character string of
any length can be used, providing it
starts with a letter. String and numeric

34

arrays are limited by free memory.

Machine-language code can be en-
tered using the USR, PEEK, and POKE
functions.

Comments. We were surprised at the
amount of computing power that Sin-
clair packed into such a small computer
(you can carry this little wonder in a
jacket pocket without making a bulge).
The BASIC is as good as anything
around in small computers, and has
commands that others do not have. One
has to get used to the single-keystroke
BASIC entries, but through familiarity
eventually it becomes easy to use. Sin-
clair even includes automatic spacing
for “pretty printing,” so even sloppily
entered programs look good when
listed.

You should recognize that the key-
board’s small membrane keys are excel-
lent for small fingers, but in no way can
a touch typist work them. So forget
about word processing for a secretarial
operator. The ZX81, however, is a
“hunt and peck” typist’s dream. Getting
used to the multi-function keys takes a
bit of practice, of course. The block cur-
sor changes its internal reverse letter
depending on the function, and this
makes life easier.

The 164-page manual is one of the
best we have seen, and assumes that the
reader knows almost nothing about com-
puters or the BASIC language. There
are many typically British expressions,
but most readers will readily understand
them.

Since our offices are located in mid-
town Manhattan, just a couple of blocks
away from TV transmitters that put out
many megawatts of power, any system
we test that uses a TV receiver as a video
display invariably displays heavy moiré
patterns due to primary and adjacent
channel breakthrough. This is usually
heavy enough to make even an excellent
system look bad. Therefore we test in a
suburban area where the r-f at TV fre-
quencies is greatly reduced. Although
the ZX81 looked bad in the office, in our
suburban test site, on an unused TV
channel, it looked rather good. This is a
function of the TV receiver, which also
determines video clarity, and how its
contrast and brightness are adjusted.

The alphanumerics looked very good,
while the block graphic symbols, like
those of most other computers, need to
be “‘assembled” in proper order to create
the desired visual image. Sinclair pro-
vides a good assortment of graphic sym-
bols, not very high in resolution, but use-
ful for most learning experiences.

The Sinclair ZX81 looks like a winner
for those who want a low-cost way to
learn BASIC programming or a small,
inexpensive, yet powerful computer to
start out on. Accessories include a 16-K
byte plug-in RAM module at $99.95
and a printer soon to be announced at a
price of about $100.

Having the bus structure available
(all signals are explained in the manual)
could be the beginning of a “cottage
industry” built on this bus. One simple
extension would be as an EPROM burn-
er module controller at a really low
price. After all, most of us can use
BASIC a lot more easily than we can
machine language. There is no reason,
either, why peripherals (how about a
disk?) can’t be attached—and with a Z-
80 processor, why not CP/M?

Interestingly, the ZX81 is manufac-
tured by the Timex Corporation of Scot-
land, the same people who make
watches and the Sinclair miniature TV
receiver. The old saw about good things
coming in small packages is true in the
case of the Sinclair ZX81. It’s a big
computer in a small package—at re-
markably low cost. —Les Solomon
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We've got it all
together.
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Nicholson
Plumb

Weller, Wiss
Xcelite

Take a good look round this ad and
you'll agree that “All together” is no
exaggeration. Whether you're making
or mending, cutting or joining, striking,
measuring or stripping, there's a Cooper
tool that's just right for the job. Don’ttake
chances on tools. Specify Cooper and
get ‘'em right the first time!

from Cooper The Toolmalker.

A1 The Cooper Group

sg%[.g BOKER"CRESCENT “LUFKIN " NICHOLSON *PLUMB® WELLER “WISS " XCELI'E
L") PO.Box 728, Apex. North Carolina 27502. Tet (919) 362-751Q Telex 579497
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...And my dad says GRAFTRAX80
does better graphics than anybody.

E

You might say it’s the head of its class. GRAFTRAX 80
gives you the highest resolution dot matrix in the world
— up to 120 dots per inch horizontally and 216 dots per
inch vertically. Which makes our MX-80 and MX-80
F/T work more like a plotter than a printer.

And that'’s just for starters.

GRAFTRAX 80 more than doubles the features avail-
able in an Epson MX-80 or MX-80 F/T. For instance,
we’ve added nice little touches like an italic character
set — which doubles the number of font types to 24.
And with GRAFTRAX 80, you can change style, size
and density anywhere in the line. And backspace the
head. And use block graphics with any computer. And
redefine all escape codes under software control.

Up to now, you couldn’t get some of these features at
any price. With GRAFTRAX 80, you get ‘em all. And
more. Lots more.

Best of all, we haven’t forgotten all those people who
already own an MX-80 or MX-80 F/T. You own the
prnter that set the standards all the others are follow-
ing. And you can install GRAFTRAX 80 PROMs your-
self, for less than $100. And make the best even better.

You can see why we
say GRAFTRAX 80 is
the head of its class.
There’s nothing else in
its class.

EPSON

EPSON AMERICA, INC.

3415 Kashiwa Street ¢ Torrance, Califarnia 90505 » (213) 539-9140
CIRCLE NO. 16 ON FREE INFORMATION CARD
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CHOOSNG A
PRINTER ~OR A

VAL COMPUTER

How the different computer printer formats work

and the advantages of each for different applications

BY ALEXANDER W. BURAWA

HOOSING a low-to-moderate-

priced printer for a small-business
or home computer has become a rela-
tively easy task. Now that the initial
haste to supply printers to the budding
small-computer market is over, manu-
facturers have settled down to providing
logical designs that offer what users
most want and need in a hard-copy com-
puter printer.

With the weeding-out of exotic, ex-
pensive, or unreliable printers that use
thermal, electrosensitive, ink-jet, and
laser media from the low-end printer
market, we see a bright new era in com-
puter printers. Spurred on by the rapid
growth of word-processing and business
applications as the main use for the

small computer, manufacturers have in
recent years concentrated their design
and marketing efforts on a hardy range
of reliable and flexible impact printers.
Except in very rare cases nowadays,
electro- and thermosensitive paper is a
thing of the past, and with it are the
problems of expensive, fragile, and often
poor-contrast print quality. Also, these
“exotic” types of printers cannot make
more than one copy at a time, while an
impact printer can make several copies
at one stroke.

Although the task of actually choos-
ing a given make and model printer has
been simplified, the choice must be
based on intelligent weighing of all pos-
sibilities before making an actual pur-

Popular Electronics
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chase. A computer printer, after all,
isn’t a plug-it-in-and-turn-it-on appli-
ance. It should be matched to your com-
puter’s hardware considerations and
take into account demands of the soft-
ware with which you’ll be using it, as
well as your intended and anticipated
applications.

In this article, we’ll explore the vari-
ous aspects of modern computer print-
ers, focusing our attention on only im-
pact serial models that print character
by character instead of a full line of type
at a time.

Printing Approaches. There are ba-
sically two categories of impact print-
ers—dot-matrix and formed-character.
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printers

In both types, print is transferred to
paper in @ manner similar to that used in
a typewriter. That is, a slug or dot
matrix for the desired character strikes
through (impacts) an inked ribbon to
deposit the character’s impression on the
paper.

By far the most popular type of print-
er available is the dot-matrix variety,
due mostly to its low price and high
speed when compared to formed-char-
acter printers. The dot-matrix printer is
also potentially the most flexible. Many
models are capable of producing com-
pressed, standard, and expanded char-
acters; standard and bold print; and a
wide variety of graphics characters. Us-
ing appropriate software commands, it
can even be used to create custom
upper- and lower-case alphanumeric
characters, punctuation, and foreign-
language characters.

The only real drawback to the dot-
matrix print is that character appear-
ance (and sometimes legibility) is only
fair to moderately good as compared to
a conventional typewriter. With some
models, characters may appear to be
discontinuous or distorted. And al-
though legibility can be vastly improved
by overstriking and boldfacing, sharp-
ness will never quite come up to the
quality obtained from a formed-charac-
ter printer.

Each character in a dot-matrix print-
er is created in a matrix of dot patterns.
The per-character matrix in a given
printer is fixed by the geometry of the
printhead and is defined by the numbers
of horizontal and vertical dots within the
matrix. While the number of vertical
dots is invariably fixed, the number hor-
izontally can be varied to permit com-
pressed and expanded characters. The
matrix, therefore, defines the character

Fig. 1. At (A) are typical
matrices for dot-matrix

field for a ‘“‘standard” character. Typi-
cal matrix examplesare 5 X 7,7 X 9,9
X 12, etc., as shown in Fig. 1A.

The dot-matrix printhead does not
contain the full point-by-point matrix.
Instead, it typically consists of a single
vertical column of print pins that are
selectively ““fired” by solenoids, as illus-
trated in Fig. 1B. (Our example in Fig.
1B assumes a view through the paper,
head travel from right to left, and a § X
9 standard matrix.) Hence, to print an
entire character the print pins must be
fired as many as five times as the print-
head sweeps across the character field.

A matrix consists of columns and
rows. A line of matrix print consists of
continuous matrices arranged side by
side. Therefore, a line of print can be
viewed as a matrix of y number of rows
(horizontally) and x number of columns
(vertically). Viewed in this light, it’s
easy to see how the system knows exact-
ly which print pins to fire in each col-
umn as the printhead sweeps across the
page. In Fig. 1B, the numbers at the top
of each column are the row numbers to
be fired at each location.

The example shown in Fig. 1B demon-
strates a simple single-strike character
printing technique. To improve legibili-
ty, columns are often struck twice, with
the printhead shifted slightly to allow
the second strike to fill in the gaps
between dots. The result is an apparent-
ly continuous character with rough
edges. This is the technique used to
obtain what is known as ‘“‘correspon-
dence-quality” printing.

If you need truly professional-quality
printing, like that of a typewriter and
the print used to compose this text, you
have no alternative but to move up to a
formed-character printer.

At this writing, there are basically

two kinds of formed-character printers
available at low to moderate prices. One
is the “daisywheel” printer developed by
Xerox and first used in that company’s
Diablo printers and printing terminals.
The daisywheel, the actual printing ele-
ment, gets its name from its resem-
blance to the daisy flower (Fig. 2A).
Arranged radially around a solid hub
are 96 or more spokes that resemble
petals. At the end of each spoke is a sin-
gle alphabetic, numeric, punctuation, or
special symbol character that is unique
to all other spoke characters. Hence, the
daisywheel printing element can accom-
modate the entire 96 ASCII characters.
Moreover, type faces can be easily
changed by substituting from a wide
range of 96-character elements.

If you look at the Sampler Table of
Printers presented in this article, you
will note that almost every manufactur-
er of formed-character printers uses the
daisywheel printing element approach.
The only exception is NEC Information
Systems, which employs its proprietary
“thimble” element, the second basic
type available for formed-character
printers. The thimble element (Fig. 2B)
differs from the daisywheel element in
more than just its appearance. It con-
tains two characters per spoke, the sec-
ond accessed by a shift function similar
to that used in typewriters to access the
upper-case characters. Another differ-
ence is that the thimble’s standard char-
acter count is 128, enough to accommo-
date the full 96-character ASCII set as
well as 32 additional special and/or
graphics characters.

Formed-character printers lack the
speed and flexibility of the typical dot-
matrix printer, particularly in printing
graphics characters. However, the
formed-character printer has the advan-

i : PRINTHE AD o o
printers. Diagram at (B) } NC Tl =
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e
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tage that type style (font) and size (pica
or elite) can be changed quickly. If you
wish to change font and/or size, you
simply snap out the daisywheel or thim-
ble and replace it with the desired one.
Daisywheel and thimble printing ele-
ments are available in a wide variety of
styles, including special foreign-lan-
guage symbols and characters, APL
characters, and OCR (optical character
recognition) characters. Plastic daisy-
wheel print elements from Diablo and
Qume range in price from $8.50 to
$12.00 each, while metal daisywheel
print elements for Diablo printers range
in price from $40 to $46. Thimble print-
ing elements from NEC, all nylon-rein-
forced fiberglass, cost about $14 each.

The most important advantage ob-
tained from daisywheel and thimble
printers is the professional quality (so-
called “letter quality”) of the printed
characters. Just as important can be the
printer’'s proportional-spacing ability
(requires ‘*‘proportional-spacing” ele-
ment). Any printer can be made to jus-
tify the left and right margins. The dot-
matrix printer can do this only by
adding extra spaces to lines that don’t
print to full width. The formed-charac-
ter printer, however, can be pro-
grammed to adjust spacing for the width
of the characters being printed. Propor-
tional spacing simply means that less
horizontal spacing is given to narrow
characters like i, /, and I, while more
space is given to wide characters like M,
W, m, and w.

Advantages of proportional spacing
are two-fold. First, printed material
looks much more professional—Ilike the
copy you’re now reading. Secondly, you
can get more characters on a page, for
an overall saving in paper.

The major disadvantages of formed-
character printers are their relatively
high cost and low printing speed.

The choice between dot-matrix and
formed-character printer must be based
on your printing needs. If you require
fast printing speed or low initial cost and
can tolerate less-than-letter-quality
print (such as in billing statements,
accounts forms, etc.), you’ll probably be
best off with a dot-matrix printer. Too,
if you have an urgent need to print
graphics, the dot-matrix printer is more
desirable. On the other hand, if profes-
sional-quality printing is of paramount
importance in your operation, you have
no alternative but to choose the formed-
character printer.

Paper Feed. There are two basic types
of paper used in most printers. One looks
like conventional sheets, and one has
holes on tear-off sides. The type and
width of the paper used depends on the
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TWO-CHARACTER
CARRIERS
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Fig. 2. A daisywheel element is shown
at left; an NEC thimble at right.

paper feed mechanism. Friction feed, as
its name implies, is similar to the
approach used in conventional typewrit-
ers where the paper is fed through the
device by friction between a moving
platen and its associated rollers. The
other approach uses “pins” molded into
metal or plastic wheels that engage the
holes in the paper. These wheels are
located on each side of the platen and, in
most cases, the physical position of the
pin wheels can be positioned along an
axle to correspond to the width of the
paper being used.

Pin-feed paper usually comes as mul-
tiple sheets with some form of *‘carbon
paper” between forms to produce multi-
ple copies. This is excellent for generat-
ing mailing labels, and for other accu-
rate print position requirements. Pin-
feed paper usually comes as “‘fan fold,”
where each sheet is folded against its
neighbor. Friction-feed paper can range
from single sheets to rolls.

Friction-feed machines are less expen-
sive than pin-and-tractor machines, as is
the paper used for the respective types.

The ribbon can also take many forms
ranging from conventional rolls, to
unique “plug-ins” that not only can be
self-inking, but can be changed with a
minimum of fuss and effort (and mak-
ing the fingers dirty).

Printer noise level should also be con-
sidered. This can range from the “click-
ety-clack” of the old-fashioned tele-
typewriter (as used for audio back-
ground on many radio and TV news pro-
grams), to the relatively quiet “*hiss” of
a modern printer with quiet mechanism.
This choice should be made dependent
on the area where the printer will even-
tually be used.

By The Numbers. As with any other
electronic device—and more so with a
computer peripheral—the numbers giv-
en in tables of specifications are ex-
tremely important. Much of your deci-
sion to buy a given printer make and
model will rely heavily on specifications
figures. For this reason, we’ve included

WWW akherieaniadiahistary com

the Sampler Table of Printers, which
gives you an opportunity to compare
models available by type, price, specifi-
cations, and features. All models listed
are print-only devices, having no origi-
nating keyboards as in printing “termi-
nals.” All are also impact printers. Let’s
take a look at what some of the column
headings mean.

Type simply tells you whether the
printer uses a formed-character or dot-
matrix printing mechanism and, if the
latter, its matrix arrangement. Note
that dot-matrix models offer from as
small a matrix as 5 X 7 toas much as 18
X 18.

The smaller matrices usually do not
produce full descenders on certain low-
er-case letters (y, p, g J), and where
needed, cannot produce an underline.
Keep this in mind when examining
printing examples of the selected print-
er. Larger matrices produce a much
“smoother” printed character, and in
many cases allow the user to specify
(and print) unique graphics, foreign lan-
guage letters, etc.

Print Speed is the number of charac-
ters per second (cps) the model can print
out. The typical formed-character print-
er can provide about 55 cps. Print speed
can also be as low as 17 cps or as high as
80 cps, depending on printer cost. Dot-
matrix models, on the other hand, typi-
cally offer speeds in the range of 100 to
200 cps. High speed in our tabulation
for dot-matrix printers is 200 cps and
low speed is 30 cps, again reflecting
price.

Character Set tells you how many
characters (alphanumerics, punctua-
tion, special, and graphics) are avail-
able. Most printers offer the full 96-
character ASCII set and many provide
even more, allowing you a high degree of
flexibility in printing.

Characters Per Line tells you the
maximum number of characters you can
print on a line with a given printer. Dou-
ble entries mean that you can select
either of two character counts, usually
by flipping a switch or through console
command.

Lines Per Inch tells you the maximum
number of lines of type you can have per
vertical inch. Again, double entries offer
you a choice of either of two quantities,
usually selected by the software or by
console command.

Interface is the means by which the
printer connects to the computer. No
computer peripheral, including the
printer, can directly connect to the com-
puter. Connection is accomplished by
way of either a parallel or serial inter-
face module that provides the physical
port required. Each port assigned by the
computer’s operating system/hardware
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printers

SAMPLER TABLE OF PRINTERS

Manufacturer S Character ' R
Model T ar Paper
e Price ype Speed Sat p per Drive ape! Interface
(cps) line Inch
9x7 Fan fold, Senal
Anadsx, Inc. DP-8000 $1125 112 % 80 6 Sprocket &n .
Dot Matrix Forms Parallel
9825 DeSoto Ave. 9x9 o]
Chatsworth, CA 91311 DP-9000 $1550 150,200 96 80/132 6:8 Tractor i
Dot Matrix Fan fold Parallel
Axiom Corp.
5%7 id.
5932 San Femando Rd. GP-80M $399 &N NA 80 69 Tractor A ——
Dot Matrix Forms Paratlel
Glendate, CA 91202
Centronics Data Computer Roll,
7X8 Senal
One Wall St. 739 $995 Dot Mat 100 96 80/132 6 NA Fan fold. -
Hudson, NH 03051 P Form P
i 1640 §3195 Datsywheel NA NA NA NA Tractor Sheet. NA
Diabio Systems, Inc.
Hayward, CA Rl
' 630 $2295 Daisywhee! 3540 9% NA NA Friction Rol NA
X F
Epson America MX-80 $645 210 80 % 80 610 U i serl
Dot Matrix Parallel
Rl haine[BG, 18X18 Tractor Sneet. Roll Sertal
r f o 1
Tol A MX-1 r
e G464 L b Dot Matrix & 28 285 5 Friction Fan fold Paraliel
225 $1595 Dot Martrix 150 96 222 6'8 Tractor Fan fold,
Heath Co. §X7 Sheal Senal
Benton Harbor, MI 49022 ’

e e H14 $395 Dot Matrix 75 % 80/96/132 66 Tractor Fan fold R
C. ltoh Electronics ol
5301 Beethoven St. Starwniter $1750 Daisywheel 25 96 136 48 NA NA Pae;IlTel
Los Angelas, CA 90066 f
Micro Peripherals Inc. $8 Roll,

2099 W. 2200 S. 88G $748 Dot Matrix 100 96 80-132 68 NA Fan foid, NA
Salt Lake City, UT 84119 | Cut sheat
Microtek Apple
Mcrol 7X7 3
9514 Chesapeake Dr. 'Z'“'"e $299 o NA NA 80 NA NA S:Zﬁ' Atari
San Diego. CA 92111 TRS-80
NEC Personal Computer Div.
Friction, Sheet.
1401 Estes Ave. 5510RD $3055 Thimble 55 128 163 68 Serial
Tractor Fen fold
Elk Grove Village, IL 60007
Okidata Corp.
X9 Friction, Fan fold, Senal
111 Garther Dr. Microline 824 | $840 DOSMW 120 % 80/132 68 T'r'ac"o' ;‘m' P;:;';e'
M. Laurel. NJ 08054 -
_ - — - o
Printerm
Printer Terminals Corp. 7X9 Sprocket, Roll. Serial
1 180 95 80/132
124 Tenth St. 8 g Dot Matrx g Friction Fan fold Paraliel
Ramona, CA 32065
Qume Corp. .
Friction, Sheet, )
2350 Qume Dr. Sprint9/56 | $2830 | Daisywheel 55 125 132-198 38 g Serial
Tractor Fan fold
San Jose, CA 95131
Line Printer V $1860 Dot Matrix 160 152 NA 10 Tractor Fan told NA
Fan folg, NA
Line Printer VI $1160 Dot Matrix 100 132 NA NA Tractor !
Radio Shack Sheet Serial,
1800 One Tandy Center Line Printer VIl $300 §X7 30 96 40/80 8 Sprocket Fan told Paraliel
Fan fold,
Fort Worth, TX 76102 Dot Matrix o Ly
Line Printer Vill $799 Dot Matrix 40-160 158 NA NA NA ' -
Sheet Parallel
Star Micronics L -
X9 Friction, Serial
200 Park Ave. Suite 2308 DP-8480 $495 R 80 96 132 NA NA
Dot Matrix Tractor Paralle}
New York, NY 10166
TEL, Inc.
! 9x9 Serial
f
5075 South Loop E. 3431 $1895 (] 150 94 136 6/8 Tractor Fan fold paraliel
Houston, TX 77033
40 POPULAR ELECTRONICS
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OKIDATA

The Microlines:

A remarkable family of printers for peopie who want more
printer for their investment.

Stored-energy print head with a full year’s guarantee. The
full 96 ASCII character set. Block or dot-addressable graphics.
A choice of print speeds, from 80 to 200 cps. In fact, all the full-
featured performance of a big printer. At a small printer price.
And the quality and reliability you have a right to demand.

Contact us at 111 Gaither Drive, Mt. Laurel, N.J. 08054
(609) 235-2600 for more information on the incomparable

= Microline family of fine printers. Aiso available through autho-

ML-80: Prints unidirectionally at 80 cps. rized Okidata distributors
Business-quality printing and reliability at ’

a price attractive even for personal use.

ML-82A: Prints 80 columns bidirec-
tionally at 120 cps, has 9-pin head for true
descenders. Short line seeking fogic in-
creases throughput by 80 percent.

ML-84: Correspondence quality and data processing
throughput. Prints bidirectionally at up to 200 cps, including
charts, illustrations, forms, or dot-addressable graphics.

il

ML-83A: All the features of the 82A,

including double-width and bold charac-

ters. The 136-column-wide carriage can . . o

handle paper up to 16 inches wide. Making small printers for people who think big
Okidata is a subsidiary of Oki Electric Industry Company, Ltd.

CIRCLE NO. 66 ON FREE INFORMATION CARD
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i1s designed to accommodate a specific

type of peripheral. Ports are configured IF IT 1S READY TO RECEIVE DATA

RTS FROM COMPUTER ASKS PRINTER
| COMPUTER OK TO SEND

> CTS FROMPRINTER INFORMS |

for either data communication equip-
ment (DCE) or data terminal equip-
ment (DTE). DCE ports have only one-

way data flow and are ordinarily used
for printer peripherals. DTE ports, on

BUFFER EMPTY

No printing activity

the other hand, are designed to allow
data to tlow in both directions and are

— |

generally used for printing terminals,

video terminals, modems, and any other BUFFER BEGINS TO FILL

Buffer almost full; still
no printing activity

peripheral that both sends and receives
data. Although the printer usually con-
nects to a DCE port, it can also connect /

to a DTE port, following instructions

! ] . BUFFER FULL
supplied in the operating manual. Thus,

Computer is signaled to stop
sending data. printing starts

it's possible to connect two (or more)
printers into a computer system, each

Sl : Y
with its own port assignment.

For all practical purposes, it makes no BUFFER EMPTYING

Still no data sent from computer
to printer; printing continues
until buffer is empty

difference to the printing operation
whether you select a parallel- or a serial-
feed printer, using the printers we have

Printing ceases; CTS sent by

listed in the Sampler Table. The only
consideration to take into account here
is that you must use a parallel interface
with a parallel-feed printer and a serial
interface with a serial-feed printer.
Parallel ports are much faster than
serial ports. However, given the slow-
speed limitations of the character-by-
character printers listed, there is little

BUFFER EMPTY

I S
TODAY

TODAY's just another good reason to be a subscriber to the
CompuServe Information Service. Because TODAY is a magazine
published free-of-charge for our customers and also offered to
others interested in the latest developments in the growing
videotex industry.

TODAY includes new and current product and service
offerings on the System, technological developments at
CompuServe and in the industry, customer profiles, features on
information providers and announcements of special events. An
extensive subject index appears in each issue.

Ask for a demonstration of the
CompuServe Information Service at a
Radio Shack® Computer Center. Videotex
software is available for various brands
of personal computers. CompuServe
Information Service, 5000 Arlington
Centre Blvd., Columbus, Ohio 43220.
(614) 457-8650

CompuServe

CIRCLE NO. 6 ON FREE INFORMATION CARD
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printer to tell computer to
resume sending data; sequence

- repeats until entire document

or file is printed

Fig. 3. Diagram shows how data coming into the printer is steered to the buffer, which
accepts only as much as it can store. The printer then sends a message back to the
computer to stop sending data. The printer starts to print, continuing until buffer is empty.

advantage in opting for a parallel print-
er, since even the serial port is sufficient-
ly fast, even at 9600 baud, for the print-
ing mechanism.

An important factor in considering
the type of interface is the communicat-
ing speed (also called port speed or baud
note) at which the printer can be pro-
grammed to accept data. Baud rate is
generally selectable at both the comput-
er and printer ends. The only important
thing to remember here is that the com-
puter and printer must be set to the
same rate; otherwise, the computer
won't be able to communicate with the
printer. The faster the baud rate, the
faster the printer’s input can accept
data. It is not a reflection on the print
speed, which is a function of how fast
the printing mechanism can operate.

Almost all of the printers in the table
are capable of bidirectional printing.
What this means is that as the printing
element comes to the end of the line in a
left-to-right direction, it feeds the paper
up, via a line-feed (LLF) command, for
the next line of print without initiating a
carriage return (CR). Printing then re-
sumes from right to left. This process is
repeated at the end of each line. By
eliminating the CR command and the
need for the printing element to return
to the left margin for every line to be
typed, the printer operates at its op-
timum speed.

Most printers also have built into
them a “‘paper-out” alarm that informs

POPULAR ELECTRONICS
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you that the paper is running out and simultaneously suspends
printing. After you reload with paper, you can tell the system
to resume printing where it left off. If the printer doesn’t have
a paper-out alarm and doesn’t suspend printing until you re-
load, you risk losing copy during unattended printing opera-
tions.

Another almost-standard feature you’ll find in today’s
printers is a “self-test” function. Activating self test causes
the printer to continuously print out its entire character set
until the function is disabled. In almost all cases, print-out
starts with the upper-case alphabet, proceeds through the
lower-case alphabet, and is followed by the numerals O to 9,
ending with punctuation and special characters.

‘“Intelligence.’”’ Like video terminals, there are ‘“‘dumb”
and “smart” printers. A “dumb” printer is one that simply
prints a line of text, performs a CRLF (carriage return/line
feed) and continues along its merry way churning out copy.
There are various levels of “intelligence” with “smart” print-
ers, ranging from those that have backspace, overprint (for
highlighting), character pitch change, etc., to those having a
very broad array of printing modifications. Before purchasing
a printer, make up a list of what you intend to print, keeping
in mind that some printers can even change colors in mid-
stream. If you also intend to print sketches, there are printer/
plotters that can perform both alphanumeric and graphic
operations, with color changes if desired.

Logic-seeking carriages are especially desirable when a
printer is used fcr word processing since carriage return is
initiated at the end of a short typed line instead of moving to
the margin. Thus, throughput is improved.

System Operation. Once a printer is connected to a com-
puter through the appropriate interface, the printing capabil-
ity of the system can be called up at any time from the console
terminal. Typical call instructions are the LPRINT statement in
BASIC and pressing the PRINTER ON key when operating
from a word-processing package.

With the printer activated, data from the computer flows
through the interface port, which translates the data to be
printed into a form usable by the printer. The computer sends
a request to send (RTS) Query to the printer to determine if the
printer is ready to accept data. In turn, if the printer is ready

%E  —_—

""Believe me, Mr. Walker, you're not the only person
in the world who can’t understand BASIC!"”

MARCH 1982

STARTING YOUR OWN
MICROCOMPUTER BUSINESS

Starting your own microcomputer business is easy if you
know the right steps to take. Two volumes of the new book
Your Fortune In The Microcomputer Business describe the
things you should know to start right and to build your
business successfully.

Many people have good ideas for a successful microcomputer
business. But they don't know how to put their ideas into
action. These people are plenty smart. That’s not the problem.
The problem is in knowing simple things: How to analyze the
market. How to select the right product or service. How to get
enough startup money. How to plan your growth and success.
The answers to these problems are not hard to understand. All
you need 1s the right information. Your Fortune In The
Microcomputer Business gives you the knowledge tools to
start right, grow and prosper.

This practical reference manual has no hocus-pocus. It does
not tell you how todo astrology or dating services. It does give
you clear, complete, step-by-step instructions on how to get
started right and insure your success!

Yolume I Includes:

@ The hottest trends in the market

@ The seven best test markets ;wu_}'

@ How to read between the lines at a trade show 5\ '8f||'|8 'V [)|2

@ 107 ways to reach your market { wﬁl 2 J}g‘g

@ Examples of the best ads in the business bl Sw

@ How to get free advertising

8 The 21 steps to set up your business

@ How to start a manufacturing business

8 How to write a newsletter Voluf.nel

@ How to give a seminar Gettmg Started

8 How to start a service business P

@ How to package software for the mass market

8 How to be a highly paid consultant

8 Franchising—the good, the bad and the ugly

B Interviews with six successful microcomputer businesses

B How to use the RLC factor to be street smart, lean, mean and successful
Volume II Includes:

B Strategies for growth

B Straight facts on incorporation Y UI :

8 How to build your organization _{I RTUNES ;!‘;(' H

8 How to manage cash flow Mdﬁ' "lj 1 ?%4

8 How to develop your accounting system p _3‘ ESS

8 How to manage employees, wages and salaries

8 How to survive a cash crunch

B What to do if things get reaily bad Volume Il

8 How to maximize your profits Growth, Survival

B How to grow by acquisition and Success

® How to value your business s

B How and when to sell your business

WRITE OR CALL—DON'T WAIT!

AN N N N N N N N N N N N N §N N N N § N N N §N §

Wildfire Publishing, 326 DH Toro Canyon
Carpinteria, CA 93013 Ph. (805) 684-1489
Please send the following book(s) by return mail. I
understand if | want to return them for any reason within 90
days of receipt, I can do so and get a prompt full refund.
O Your Fortune In The Microcomputer Business
Vol. 1, Getting Started, $20.00.
O Your Fortune In The Microcomputer Business
Vol. Il, Growth, Survival and Success, $20.00.
Please add $1.50 per book for shipping, Calif. residents please add
$1.20 each sales tax.

Name — - -

Street

City State Zip

Enclosed is
Card #
Ex. Dt.

l Signature © 1982 Wildfire Pub.
CE R N N N N N NN
CIRCLE NO. 53 ON FREE INFORMATION CARD 43

or charge my MasterCharge O or Visa O

MClnterbank #
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printers

to receive data, it sends a clear to send
(cts) acknowledgement back to the
computer. Upon receipt of the cTs, the
computer sends its first line of data to be
printed. The whole process takes only
microseconds to complete.

Data entering the printer isn’t acted
upon directly by the printing mechanism
for the simple reason that the computer
spews out data at a rate hundreds of
times faster than the mechanism can
accommodate. Therefore, incoming
data is stored in a “buffer,” which feeds
the data to the printing mechanism at.a
rate the mechanism can handle.

Buffers built into modern-day printers
can generally accommodate at least one
line of data to be printed. Some printers
have buffers that can handle several
lines of text data, while still others have
buffer capacities of a full page or more
of text data. Regardless of how much
buffer storage is available, the buffer
will accept and store data at the maxi-
mum speed (baud rate) to which the
computer and printer are set and re-
leases the data at a rate no faster than
the printing mechanism can handle
(cps). In effect, the buffer acts like an
electronic “reduction-gear’ system that
assures smooth and error-free printing
operation.

Referring to Fig. 3, data coming into
the printer from the computer is steered
to the buffer. The buffer accepts only as
much data as it can store, at which time,
the printer sends a signal back to the
computer to have the latter suspend
sending data. Now, data in the buffer is
fed to the printing mechanism charac-
ter-by-character until the buffer is once
again empty. When data for the last
character is sent to the printing mecha-
nism, the printer informs the computer
that it is ready to accept data again.
This process is repeated until the entire
document is printed.

During the printing operation, the
computer spends most of its time in a
“standby” mode, waiting for the printer

to complete the printing operation for
the data stored in its buffer. The only
time the computer is fully active is when
it is sending data to the printer. Consid-
ering the fact that the computer oper-
ates at microsecond speeds and the typi-
cal printer speed is in the range of a mil-
lisecond per character, the computer
will be idle more than 95% of the time
during any printing operation.

Making a Buying Decision. Comput-
er printers are by no means inexpensive
items to add to a small-computer sys-
tem. Even at the lowest end of the scale,
expect to spend about $600 to $700 for a
relatively flexible dot-matrix printer,
while high-quality formed-character
printers go for as much as $3000. In
fact, the average suggested retail price
for printers as a whole is more than
$1000. (Our Sampler Table gives manu-
facturer suggested retail prices. Most
retailers, however, give discounted
prices. Even so, expect to pay a premium
for printing capability.) So, your wisest
approach to selecting a printer to go
with your small computer is to bone up
on what the technical specifications
mean and how they relate to your print-
ing requirements.

Perhaps the most intelligent step you
can take in the choosing process is to
draw up a list of your current and near-
future needs, based on the reasonable
useful life of the printer. Items to
include on this list are print quality
(formed-character or dot-matrix), print-
ing speed, versatility, reliability, sim-
plicity of operation, availability of ser-
vice, and manufacturer’s reputation.

Don’t be lulled into topping your list
with a price. If you do, you’re likely to
make an error in judgement and select a
printer with a very attractive price but
one that’s barely adequate to fill your
current needs. After all, even if you
spend only $400 for a printer that lacks
essential capabilities, that’s $400 down
the drain when you consider that you’'ll

eventually have to move up to a more
expensive printer. To make a really
objective choice of available printers you
shouldn’t even consider putting a price
down on your list until you’ve compared
all the features listed against your needs
and have come up with several possible
models from which to make your selec-
tion. Then and only then should you nar-
row down the possible models to the
price range you can afford. A word of
advice: If your budget is too limited to
allow you to buy the printer you need
now, delay buying your printer for a few
months until you can afford the one that
best suits your requirements.

Print quality is probably the most
important factor in the final selection
process and, fortunately, is the easiest to
handle. By this time, you’ll already
know if the printing format must be let-
ter-quality formed character or dot ma-
trix. Therefore, if you decide on one
format, you can immediately eliminate
all models of the other format.

Printing speed is a matter that re-
quires careful consideration. Here,
you’ll have to assess your printing vol-
ume carefully with a view toward meet-
ing reasonable goals. Keep in mind that
the faster the printer, the more expen-
sive will be its purchase price. If your
computer/printer system is to be used
professionally for large printing volumes
that require a very fast printer, don’t
view the selling price of the printer as
too expensive. Remember that the faster
printer saves time and that time saved is
money saved. And the more money the
increased speed saves, the faster will
your investment pay for itself.

If you take the time and effort to learn
all you can about computer printers,
weigh all the advantages and disadvan-
tages of each model possibility against
your master list of needs, and don’t
jump into a buying decision untjl you’re
ready, you'll be rewarded with a reliable
system that can grow with your growing
needs.

TRS-80" DISCOUNT

WE CARRY THE FULL
LINE OF TRS-80's

MODEL Il

26-4002 64K [ Drive. . .... .. .. $3279
Ask About Hard Drives

MODEL Il

26-1062 16K. ... ... ... ... .. $839

26-1066 48K with
2 Drives, RS232..

MICRO
MANAGEMENT

BUY DIRECT

AT WHOLESALE PRICES

1-800-841-0860
COLOR COMPUTER

26-3001 4K, ... ... ... L.l $318
26-3002 16K Ext. Basic.. ... .... $469
26-3003 32K Ext. Basic........ $569
26-3022 Color Drive #1.. ... .. $498

WRITE FOR FREE CATALOG

T (= e lxi=]

Nig Siviaruc g
S AT N (T O O S L
-

MICRO MANAGEMENT

SYSTEMS, INC.
DEPTNO. 1 2A

Downtown Plaza Shopping Center

TM - TANDY CORPORATION
FREE COPY OF WARRANTY UPON REQUEST

115C Second Ave. S.W. * Cairo. Georgia 31728
912-377-7120 Ga. Phone No.
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Cut your road in life here...people will notice. N
~ The-e's a good reason for taat. It's our reputation for being one tough outfit. A hard team to make. If you ¥, ) %’1"
can make it with us, you'llhave proven you're a cut above the rest. You'll be one of the few who's got “agt \

what it takes 1o be a Marine. People respect that. Be noticed. Cut your road in life where it counts. Mail &g}i '

the ca’rd or ca | toll-free, 800-423-2600. In California, 800-252-0241. st

- ‘.l -

-
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Cobraphone adds 2-way inte;co
to the joys of cordless phoning

Not only can you contact
Hong Kong while mowing
your lawn...you can now talk
to your wife in the kitchen.

No cords, wires or plugs to tie you down, so
your Cobraphone can go wherever you go

- Indoors or out. Yet it functions like a
conventional phone —and then some. Lets

you make or receive phone calls up to 600 ft.

from the base unit, the length of 2 football
fields.* And now the newest Cobraphone
also gives you full intercom operation, so
you can talk back and forth from the remote
to the base unit.

Cobraphone cordless phoning 1s an ex-
traordinary convenience. Take a call while
you're trimming a hedge or lounging on the
patio or poolside. Place one from your gar-
age or basement workroom. Keep your
Cobraphone handy when you're watching
TV or at dinner—no one needs to budge to
answer a call. Even take calls safely from
the bathtub. When you're away leave it with
your next door neighbor, they can answer
your phone—a nice added security
measure.

Cobraphone is also a blessing for re-
48
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cuperating patients or invalids, a practical
business tool at a warehouse or construc-
tion site.

As for the intercom function, order your
refreshment in advance when you're about
to quit mowing. .. decide whether or not you
want to take a call that's been picked up in
the house.

Your Cobraphone 1nstalls in seconds with-
out tools. Just plug 1t into an AC outlet and
phone jack and you're in business. There
are several models to choose from.

Discover the joys of Cobraphone cordless
phoning at your local department or elec-
fronics specialty store, or catalog show-
room.

Write for free color brochure,

*Tests show range varies according to local conditions.

®
i

C obraphone

Conversation Loud and Clear
Cobra Communications Prcduct Group
DYNASCAN CORPORATION
6460 W. Cortland St.  Chicage, lllinois 60635
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THE ELECTRONIC WORLD

INPUTS

P S s e MR

TAPE MONITOR
TAPE TAPE

A (1Y

sharply attenuating high-frequency response, tape hiss
| and record surtace noise are greatly reduced. Unfortu-

nately, such attenuation also alters tonal balance, since

most musical harmonics (and some fundamentals) fall in
the same frequency range as the unwanted noise.
If a high-pass filter’s cut-off frequency varied with the
needs of the program matenal, from moment to moment,
it would do a much better job at reducing audible noise.
Such "'dynamic filters’’ have been around for years now,
but only recently have the active elements been available
| on an integrated circuit (National Semiconductor’s
| LM1894).
The DNR™ system, also devised by National Semicon-
ductor, provides up to 14 dB of noise reduction in stereo
program material’and is based upon two principles. First,
noise output is proportional to system bandwidth (re-
duce bandwidth and you reduce noise). For example, if
| bandwidth is reduced from 30 kHz to 1 kHz, system sig-

nal-to-noise ratio willimprove by 14.8 dB. Second, when-
I ever one sound is heard (music), that sound decreases
the ear's ability to hear another (noise). DNR system
designers found that if program material is always at
least 29 dB above the system noise, adequate masking
can usually be obtained.

The DNR system consists of one low-pass filter per
stereo channel placed in the signal path with its cut-off
point controlled by the amplitude and frequencies of the
incoming signals (Fig. 11). Each filter passband is flat,

o "
e’

with a smooth roll-off above its cut-off frequency for any

control setting (Fig. 12). The filters have a slope of 6 dB

per octave, which has been found best for music.
Steeper slopes can be achieved by using two filters in

cascade, an arrangement suited to material that lacks
substantial high-trequency content. Attack and decay
times for the active filter’s controt circuit have been care-
tully selected so that very short ticks or noise bursts can-
not "open up'' the bandwidth of the system. Attack time
for the DNR system is 0.5 milliseconds, while decay time
i1s 50 milliseconds (to 10% of maximum value)

The DNR system is finding its way into the audio chan-
nels of videodisc players, video cassette recorders, and
add-on devices. Other significant single-ended dynamic
noise filters have been developed, including the KLH
DNF 1201A dynamic noise fiter and the Phase Linear
1000 Series Two noise reducer. The Series Two oper-
ates on the principle of autocorrelation to provide about
10 dB of single-ended noise reduction.

Ellmlnatlng Transients. All of the noise-reduction
systems described so far work best with continuous
noise levels. However, some of the most annoying dis-
tractions are caused by record groove scratches (tran-
sients). These familiar ticks, clicks, and pops get through
‘because their attack time is so fast. But a few manufac-
turers make devices that actually remove those annoy-
ing pops and clicks

VAR{ABLE

r i
D oanv ern S
TiME CONSTANT CIRCUIT
r 2 N
LEFT & | rurerd | K 3 '
s il .
COMPRESSED RECTIFIER 3
MUSIC o | FILTER : &
SOURCE CIRCUIT
——
RIGHT
¥
Ve (DC REFERENCE)
, . VARIABLE
] oA (R | e
Fig. 9. In the CX decoder, the control of variable gain in the two
channels is provided by a rectifier, a main filter, and time-constant circuits.
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These devices generally operate by placing a short
time-delay in the program signal. A sensing circuit
detects any sharp clicks, and the delayed program sig-
nal path is automatically shut down when such transients
are present. |

In the more sophisticated units, program material that
came just before the pop is substituted to "fill in"' during
the shut-down period. The whole process typically takes
place in less than a milisecond. Examples of available
transient noise eliminators include the KLH Corporation
TNE-7000 and SAE’'s Model 5000A. |

|
\
I SIngle—Ended Expanders. Just as single-ended
noise-reduction devices reduce noise in nonencoded
) program sources, it is also possible to expand nonen-
coded program material that has been arbitrarily com-
pressed, thereby simulating the dynamic range of the
original music. Single-ended expanders work on the
same variable-gain principle as the expander portion of
a two-sided compander
However, with single-ended expanders, it is necessary
to set “thresholds’ —arbitrary signal levels above which
the signals are made louder and below which the signals
are made smaller. Perhaps the most elaborate unit of |
this type is the dbx model 3BX in which bass, mid-range, ‘
and treble frequencies are processed individually. With
| this approach, the possibility of audible “‘pumping’” or
“breathing’’ is significantly reduced.
As an example, consider a loud bass drum beat in a

single-band system. The drum beat tells the system to
increase gain so that the drum will be even louder. If, at
the same time, other instruments are playing along
(flutes and piccolos or brass), the intensity of these latter
instruments also will increase. If the same music was
processed through a three-band expander, only the
channel involving bass frequencies would have in-
creased gain. Also availabie from dbx is the model 2BX,
which divides the frequency spectrum into two bands
before applying expansion. and the much less costly sin-
gle-band model 1BX.

All dynamic-range expanders provide some noise
reduction, too, since they make soft passages (including
noise) softer. Other companies who manufacture dy-
namic-range expanders include RG Dynamics, MXR, Pio-
neer, and the Heath Company. The Heath model AD-
1706 is a dynamic expander noise reducer in kit form

& ariable Bias Enhances Cassettes. Although Dolby

is best known for noise-reduction systems, it has also
developed an interesting circuit that improves cassette
tape dynamic range, particularly at high frequencies
when high-level signals are being recorded. A general
problem with tape recording is that the recording bias
that's best for middle and low frequencies is too great
for high frequencies, while optimum for high frequencies
is too low for middle and low frequencies

Dolby reasoned that the '‘sensing signal”’ already
used to alter high-frequency response (as in the Dolby B
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Fig. 12 Audio controlled filter responses for the Fig. 3. Solid curves are typical responses of stereo bass
DNR system relative to various control voltage levels. and treble controls. Note that any adjustment to correct a
particular deficiency affects a wide range of frequencies.

system) could also dynamically vary the recording bias | as 5 dB. Mid-range boosting wasn't called for, but “‘all or
levels, and the best bias level could be maintained tor all nothing'' tone controls aren't very selective.
recorded signals. This bias-varying system (which also Such problems inspired development of the graphic
alters recording equalization to some degree) is called equalizer as an add-on component for home stereo. A

| Dolby HX (for "headroom extension’). It continuously | graphic equalizer is nothing more than an elaborate i

| monitors signal content during recording, increasing the | tone-control system. Instead of toying with half the audio |
bias only when low- and mid-frequency signals are pres- spectrum, each control on a graphic equalizer may con- l
ent, and decreasing the bias only when high-level, high- | trol just one or two octaves, or perhaps half an octave or
frequency signals are present. It has not been adopted even one-third ot an octave, depending upon the num-
by many audio manufacturers, though | ber of controls offered. |

Bang & Olufsen, the weil-known Danish producer of Figure 14 illustrates the range available to each of the |
stereo components, recentlty improved upon Dolby HX eight controls per channel of an eight-band stereo equai-
(with the blessing of Dr. Dolby) so that the system would izer. Any complex curve within the upper and lower
not degrade low- and mid-frequency program content bounds of these response plots can be created (Fig.
while improving high-frequency headroom. The new vari- 15). No simple bass and treble controls could have pro- |
ation is called Dolby HX Professional and can be found in duced this response. Yet such a curve is exactly what is I
| B & O's latest stereo cassette deck, Model 8002. needed to produce a ‘‘flat” response in the typical lis-
B tening environment. [
eyond Tone Controls. The typical bass and trebie One of the problems inherent in using a graphic equal- [
| controls found on stereo amplifiers, preamplfiers, and izer is trying to adjust all of its controls by ear to achieve
receivers have serious limitations. Ideaily, there should the desired resuits. Trying this, some people end up with
be no need for tone controls of any sort. Unfortunately, I systems that sound a ot worse than before the equalizer
speakers, listening rooms, and stereo components are | was added.

l not always perfect. That being the case, you must adjust Because the ear can be deceived without a reference.
your stereo system response to compensate for one or various methods for adjusting an equalizer have been
more noticeabie defects. devised, including special test records, meters, complex

For example, your loudspeaker system just isn't “'put- real-time spectrum analyzers, calibrated microphones,
ting out enough'' from about 8 kHz up. You reach for the | and oscilloscope displays. Until recently, these sophisti-
treble control, only to find that the upper mid-frequency cated adjustment methods were so expensive they were
content of the music has become overpowering (Fig. primarily the tools of professional sound contractors.

13). In attempting to boost the treble by 10 dB at 10 kHz |
(where you thought the tweeters needed help) you have !
also boosted frequencies around 2 or 3 kHz by as much |
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Fig. 14. Multiple response plots show range of control
of 8 bands of a graphic equalizer. Horizontal sweep
is 20 to 20,000 Hz; vertical sensitivity is 10 dB/div.

But now there are equalizers which incorporate noise
generators, calibrated microphones, and displays that
can equalize a system fairly rapidly and inexpensively
Examples are Audio Control's Model C-101 and Sound-
craftsmen’s AE2420-R, which offer everything needed
(built-in) to adjust to therr ten-band graphic equalizer

There are even graphic equalizer/analyzers availahle
that will do all the adjusting by themselves. For instance,
Sansui recently introduced its model SE-3—an eight-
band-per-channel unit, complete with a spectrum analyz-
er display, electret microphone and pink noise source
(pink noise contains equal energy in each audio octave)
Just position the microphone where you intend to listen,
push a button, and sit back as tiny motors adjust each
control's position for a flat response (as perceived by
the microphone).

The whole operation takes less than half a minute
And the SE-9 can memorize the curve it has established
for up to four locations about your listening room. It can
recall any one at the touch of a button.

Another self-adjusting equalizer/analyzer is the Model
20/ 20 offered by dbx. This unit features an electronically
adjusted 10-band equalizer (no moving slider controls),
with the final setting appearing on a large LED grid—the
same grid used for real-time spectrum analysis when the
device is going through its microprocessor-controiled
self-adjustment routine. The 20/20 will remember ten
different equalization curves (one can even be the aver-
age setting based on the other nine responses), and it
comes complete with a calibration microphone and a
built-in pink noise source. A special feature is the unit’'s
built-in sound pressure level meter. It reads directly in
decibels for an exact measure of how loud the program
is at a particular listening location

Acoustic Research has shown a prototype model of a
digital signal processor that uses a Texas Instruments
TMS-9995 16-bit CPU. With a built-in dedicated comput-

Fig. 15. Complex response curve achieved with the aid

of a graphic equalizer could never be accomplished
with simple bass and 1reble controls.

er, it is said to automatically adapt music signals to the
needs of the loudspeaker and room it's correcting.

ewer Bands, More Adjustment. There is another
type of equalizer which is also used in conjunction with
home stereo: the parametric equalizer A parametric
equalizer may have far fewer frequency bands than a
graphic equalizer (usually only three or four), but each of
these bands can have three degrees of adjustability.

Like a graphic equalizer, the amount of boost or cut at
the center frequency of any given band is adjustable.
However, you can also move the center frequency of
each band over a substantial range. Furthermore, you
can adjust the range of frequencies affected by each
control (Fig. 16)

Audio experts who favor parametric over the graphic
equalizer argue that, in most audio systems, there are
only two or three frequency regions that require com-
pensation. While the center frequencies of such
response aberrations may not be exactly predictable,
the number of such aberrations is never enough to justify
ten or more separate control bands By providing just a
few bands, with the center frequency of each adjustable
over a fairly wide range, parametric equalizers are said
to accomplish what is needed without unnecessary com-
plication

The ability to change the frequency range within each
band (variable fiter Q") makes parametric equalizers
particularly flexible. It is not unusual for the peaks and
valleys in a system’'s overall response curve to be
extremely narrow. In the bass region, for example, there
can be a resonance caused by room dimensions involv-
ing just a few hertz of bandwidth. The Q adjustment per-
mits compensation for such a narrow deviation without
affecting nearby frequencies.

Parametric equalizers for consumer use are available
from Phase Linear, Rotel, SAE, and Superex. ADC Pro-

Fig. 16. The parametric equalizer
has active filters whose center

frequency, gain, and Q (bandwidth)

can be independently adjusted
over a wide range.
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fessional Products (Division of BSR) manufactures a
"Paragraphic'' equalizer (Model Three IC) which com-
bines the features of both parametric and graphic equai-
1izers. This company also makes a relatively inexpensive
real-time spectrum analyzer with a built-in pink-noise
generator and calibrated microphone that can be used
to adjust any type of equalizer. Real-time analyzers with
similar price and performance specs are aiso available
from Crown International, Rotel, HH. Scott, and Sound-
craftsmen

Ambience and Stereo Enhancers. The last major
group of audio enhancement devices surveyed here
embraces two basic product types: those that electron-
ically alter the listening room acoustics and those that
enrich the stereo effect of a two-channel program. In the
first category are audio time-delay units They introduce
a 20-100-ms time delay (often variable) to the stereo
signals and then feed the delayed signal to an auxiliary
speaker par (usually positioned behind or to the
extreme left and nght of the listener).

In any concert hail of reasonable size, sounds reach
the listener’s ears a few milliseconds after they leave the
pertormers' instruments. Those sounds also reach vari-
ous reflecting surfaces (walls, baicony, ceiling), then
return to the listener delayed and attenuated; and the
first set of reflections is not the last. Additional reflec-
tions reach the listener even later—and at a progres-
sively diminishing amplhtude (Fig. 17). All these reflec-
tions (beyond the first early reflection) determine the
building’s reverberation characteristics and are unique
to each concert hall.

It is easy to appreciate that when a record, tape, or
radio program is played at home in a small room, the
sense of space cannot be conveyed with two speakers
mounted against one wall. This is true even if the rever-

berance of the concert hall has been "'mixed in’’ with the
stage sounds in the stereo recording. In real life,
reflected sound would reach the listener from directions
other than “‘stage front"" and arrive delayed relative to
the sounds emanating from the two primary speakers in
a typical stereo system

Early attempts at recreating the ambience of an origi-
nal performance were made with rather crude ‘‘reverb"
units that used metal springs with transducers at one end
and pickups at the other to artificially create the missing
time delays. Expensive reverbs often performed quite
well (some recording studios use such systems today),
but most imparted a metallic, “'twangy’’ sound to the
program. Now, thanks to microcircuitry, audio time
delays can be created electronically. Two basic devices
are ysed one involves digital electronics, the other
charge-coupled devices (CCDs).

With the digital approach, program signal amplitudes
are translated to numerical pulse codes with an analog-
to-digital converter. In this coded form, the information
can be stored in short-term memory and then released
atfter a few milliseconds tor conversion (by means of a
digital-to-analog converter) back into audio.

The CCD approach to audio time delay involves solid-
state devices that act much like a chain of small capac-
itors connected in cascade. Signals applied at one end
of the chain make their way down the line bucket-bri-
gade style from one ''capacitor’’ to another, taking a
discrete amount of transition time. The CCD technique is
in the analog realm, but delivers the same resuit as a
digital time-delay system.

Of course, to completely replicate the reflection pat-
tern depicted in Fig. 17 requires that signals be fed back
again and again, circulating the early reflections as well
as the original signals around and around to create
“concert hall” ambience. Some manufacturers have
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In aworld where sound
reaches new levels every day,
ADC delivers
the ultimate high.

The ultimate high is total control.
Ard an ADC Sound Shaper® Fre-
qu=ncy Equalizer lets you control
your sound and custon:-tailor your
music with the mastery of a pro.
And no better way dermonstrates
the benefits of an ADC Sound
Shaper than taping. Even without
astudio environment, you can
recreate your personal recordings
by changing the frequency response
cu-ve of the source material —mak-
ing the sound more like the original
and more agreeable to yourears.
Our complete ADC Sound Shaper
ICline* has an equalizer that is right
for you and your system. The SS-110
ten-band full octave equalizer, a
step up from our SS-1, features
LED-lit slide controls and one-way
tape dubbing. If you desire even
more control, our twelve-band SS-11
and top-of-the-line SS-III include
two-way tape dubbing and sub-sonic
filzers. Our SS-111I Paragraphic™
with 24 ancillary switches that
enable you to control 36 bands
per channel combines

the ease and control of a graphic
equalize- with the precision and
versatility of a parametric. Allat a
price you can afford.

All of our equalizers feature LED-
lit slide controls allowing for visual

A BSR COMPANY

plotting of theequalization curve.
And all ADC Sound Shapers
embody the outstanding ADC tech-
nology that has made us the leaders
in the industry.

To really complete your custom-
tailored cantrel-ability, our ADC
Real Time Spectrum Analyzeris a
must. Equippad with its own pink
noise generator and calibrated
micraphone, the SA-1 provides a
visual presentation of the changing
spectrum thrcugh 132 LED dis-
plays. So vou zan actually see
proof of the ecualized sound you ve
achieved.

With an ADC Sound Shaper and
an ADC Real Time Srectrum
Analyzer, you can attain a new level
of control. And ultimately, isn't
that the musical high vou've always
wanted?

Sowwnd

Frequercy Equalizers
and Spectrum Analyzer

Sound thinking has moved us even further ahead.

Write for a free 24-page booklet. “Shaping Sound at Home: A Guide to Equalization” (A $£2.50 value.)
BSR (USA) Ltd., Blauvelt, N.Y. 10913, BSR (Canada) Ltd., Rexdale Ontario

#Sound Shaper is a registered trademark of Audio Dynamics Corporation. *IC indicates new Souna Shaper® series.
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introduced devices that fulfill these requirements in vary-
ing degrees. All use a second pair of speakers, and
some systems provide the extra stereo amplifier that's
required

Many companies produce audio time-delay units
Though some use descriptive names, such as the
Sound-Space Control by Advent and the Ambience
Restoration System by Sound Concepts, they all accom-
plish much the same result. There are differences in
adjustments and range of control, of course. The ADS
Company offers Model ADS 10, a digital delay system
that includes a 100-W/channel stereo amplifier plus an
extra pair of speakers. (The same product—minus the
amplifier and speakers—is available as Model 1001)
Other units include the Koss Corporation’s digital (16K
RAM) Model K-4DS, Phase Linear's analog Model 6000,
SAE’'s Model 4100, the Bose CCD Spatial Expander, Pio-
neer's SR303, and Sansui's RA-700 reverberation ampli-
fiers. Sound Concepts makes a version of its Ambience
Restoration System for use in automobiles. Prices for
audio time-delay units vary greatly, with basic units (not
including the extra amplifier or extra pair of speakers)
starting at about $400. and complefe systems costing
well over $1000.

Related to the audio time-delay units, but simpler (and
very different) in terms of circuitry, are the sterec image-

60

i

i

enhancement devices. These devices attempt to
broaden the apparent "‘sound stage' from side to side
(and, in some instances, even from front to back), giving
a "'third dimension'' to stereo music reproduction. Space
does not permit a detailed description of all these
devices, but a brief anaiysis of one general approach
gives an idea of what's involved.

in a typical stereo program, the left speaker repro-
duces the signal that was "picked up'' by the left studio
microphone (or microphones) plus some small amount
of sound that was intended for the right microphone (or
microphones). The converse is true at the right loud-
speaker. "'Right" information coming from the left
speaker and '"left’" information from the right speaker
reduce the apparent separation. If both speakers repro-
duced equal amounts of left and right information (the
extreme case), sound would be “heard’ only from a
midpoint between the two speakers, and there would be
no stereo separation at all.

In the early days of stereo, it was discovered that by
adding some out-of-phase "left" information to the right-
channel signal and some out-of-phase "‘night'” informa-
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THE LOWER YOUR
RECORDING SPEED,

HE MORE YOU
NEED MAXELL

Waenever you use your video cassette
recorder for slow motion. freeze frameor 1n
the sx-hour mode, it roust

and more deﬂsely packed on
the tzpe surface.
Which is why

cperateata we have better
lower speed. Even color resolution,
though most re- frequency re-
corders are de- sponse and
signed to handle signal-to-noise
this, most video- ratio, especially
cassettes arent. * atthelower speeds.
Lower recording And, because of
speeds place a lot our unique binding
more pressure on the process and calender-
video tape, which car: ing system, the oxide
causz the magnetic particles on Maxell
oxide particles on the High Grade stay put.
tape’s surface to loosen This drastically reduces
and eventually fall off. fricticn and videore-
And once atape starts to corder head wear. So not
lose its oxide particles, only will you get better
you start to lose your pic- ~ picture quality, but you'll
rure quality. also be able to enjoy it a lot
Unlike ordinary video longer.
?pe, Maxell High Grade is And you thought all
esigned to give you a dear, - video tape
sharp picture at any record- was pretty much m EXE I I

the same. I’FS WORPH IT

Margdl Carporanor of enca, 60 Ox.0rd Drive, Moonachw.

ing speed. Our oxide particles are smaller
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Exclusive real-time (1:1) transfers from the origi-
nat studio master tape. Dolby B/Dolby C* High bias
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They will markedly improve the audio perfor-
mance of any cassette playback system: home, auto
or portable.
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or auto-sound store near you.
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tion to the left-channei signal, apparent
stereo separation increases dramatically
This is because the out-of-phase compo-
nents (having opposite polarity compared
with in-phase signals) cancel the un-
wanted opposite-channel sound compo-
nents which were present in the original
program material (Fig. 18)

When more out-of-phase opposite-
channel material than necessary to cause
this cancellation is crossfed. it becomes
possible to greatly exaggerate the stereo
effect Now sounds seem to originate from
points beyond the space between the two
speakers

This explanation is, admittedly. over-
simplified. Some stereo-enhancement de-
vices go far beyond simple phase inver-
sion, employing angular phase shifts and
time delay. in combination with other elec-
tronic manipulation. An example of such a
stereo image-enhancement device is in-
corporated in the Carver C-4000 Sonic
Hologram Generator Control Console,
which includes "Auto Correlator’’ noise
reduction, dynamic range expansion, time-
delay teatures, and a power amplifier. The
Sonic Hologram Generator feature alone
is also available as the Carver C-9 at only
moderate cost

Omnisonix, Ltd. offers both its Model
801 Imager for in-home use and the 801-A
for in-automobile image enhancement.
Other stereo image devices currently
available include the Audionics Space and
image Composer, the JVC BN-5 Biphonic
Processor, and the Sound Concepts IR-
2100 Image Restoration System. Also,
Phase Linear has a device, the Mode! 180,
designed for use with headphones to
reduce the "in-head’’ iocalization eftect so
common with headphone listening

Sony's recently introduced SEH-10
combines a graphic equalizer with an
echo/reverb system, a stereo image en-
chancer, and a microphone mixing input
Pioneer Electronics of America, too, re-
cently announced a new signai processor,
its BP-520 (replacing its AD-30). Designed
for car use, it's a seven-band graphic
equalizer with built-in variable echo

Mixers Make a Difference. Once
you go beyond recording off-the-air or
copying records, you will soon discover
that a single microphone —or even two for
stereo—will not deliver a professional-
sounding live recording That's when it's
time to ook into microphone mixers—
devices that accept several microphone
signals while controlling the relative levels
of each independently. Sounds are mixed
together to create one composite output
signal for each stereo channel

Though most home users would be
intimidated by the 24-, 32-, or even 48-
track consoles found in professional re-
cording studios (they're really just mixers,
too), mixers sold for home use have just 2
to 16 inputs. They may include line-level
input capability so that you can mix sev-
eral microphone inputs with outputs from
preamplifiers (tapes, records, broad-
casts). Among the better-known compa-

POPULAR ELECTRONICS
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This is no drill. This is the Air National electronic circuit. Cr a steady hand on a

Guard. The professionals who keep watch on refueling boom nir.e miles high, everything
the skies over America. All day they do brings a sp=2cial satistaction Because
Every day

It's serious When You,re ; Counﬁ'ym’re looxing for the chance

business, because to do something meaningtul. If

it for real. And responSible ‘or you've got what it takes to take on

everyone from ] ] ] areal job. If you get that tingle

the jet engine mllllons Of mlles down your spine when a jet

machanic to > engina fires up. Then maybe you

the weather technic:an knows it. o should help us do what we do. We Guard
Thats why they Te here.

3 Americas Skies.
They know every You don,t erlc%.;e ;gix local we

time a pilot leaves the

Air National Guard
ground, theyre riding flv it alone. recruiter Or call Guqd 3
b waree AIRerica’s

ccmmunications network, his ears. Their radar 800-638-0936 Sk =
scopes, his eyes. Their aircraft maintenance, (except in Alaska, 1€S. AIR
his life. Hawaii and Puerto Rico): in

And whether it's a ground check on an Maryland call 301-981-3610.

The Guard belongs
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DISCOVER THE REAL MUSIC IN

THE
ELECTRONIC WORLD
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THE CROWN STRAIGHT LINE
TWO PRE-AMPLIFIER IS PACKED

FULL OF UNIQUE TECHNOLOGY. ﬁ R
How much real music, how many delightful music oy b
details, are hidden in your records or tapes? Un- :

cover it all with the superb signal processing, and O]
convenient display-and-control, of the STRAIGHT M =z
LINE TWO. ¥ figei TN

Ask your Crown dealer for an audition. Learn how
computer-aided design brings you a refreshing level
of sonic accuracy, with optimized bias in the phono
pre-amp that puts the S/N floor at the thermal noise
level of your best cartridge.

Discover new sparkle and clarity in your music
library, as the high gain FET input op-amp puts its
better transient response to work. There’'s even more 3
enjoyment from softer music with Crown’s unique =
level-control circuit. g

Use the new “Rumble” display to detect and remove 14
sub-audio before it distorts the output. Try out the g
versatile tape-copy control. Note the five switched 2 L
outlets, the distortion indicator, the seven inputs and 5
a processor 10op - all designed to bring the real O 3
music out of hiding.

Send five doliars for the latest Crown Information
Package, full of data on the STRAIGHT LINE TWO
and other Crown home audio components. Money-
back guaranteed to satisfy your hunger for straight
facts on Crown. Brochures, tech reports, reprints,
prices, dealer listings — your ticket to audio reality.

e ® © ®© ®© ® @ 6 © 6 ° & 4 6 @ O O O 0 5 @ S 6 6 © © & & 5 O o 4 o & s s e s 0 &

CROWN INTERNATIONAL, Dept. SL

CIRCLE NO. 55 ON FREE INFORMATION CARD

1718 W. Mishawaka Road, Elkhart, Indiana 46517
Here's my $5 (outside U.S. and Canada, $8). Send my
Crown Information Package, with money-back guarantee.
cown -~
®
...WHEN YOU'RE READY FOR REAL! Address = — —
The Crown Information Package is also available City. — ___ State_ ___Zip. —

tree from your dealer. If you need a list of Crown
dealers. use the Reader Service Card number,
or call 219/294-5571 Phone. AN PR s e
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nies manufacturing small consumer-type
audio mixers are JVC, Pioneer, Sansui,
Shure Brothers, Sony and Teac (through
its TASCAM division).

With the aid of a small mixer, you can
make live recordings sound a lot more
professional than they would if just the left
and right “'mic inputs'’ on your cassette or
reel-to-reel machine were used.

onclusion. Several other interesting
outboard and built-in circuits for enhanc-
ing the home stereo music system are
available. For example, no discussion of
stereo enhancement would be complete
without a brief mention of what is affec-
tionately known as the "'boom box’ — offi-
cially designated the Model 110 Subhar-
monic Synthesizer by its maker, dbx, Inc.
This ingenious device actually
“creates’’ subharmonics of any bass fre-
quencies present in the program material.
If the device is fed a 100-Hz signal, for
example, it delivers not only 100 Hz, but
significant amounts of 50 Hz (the subhar-
monic) which wasn't present in the original
program. While some audio purists frown
upon adding anything to recorded music
that wasn't there to begin with, others find
the effect pleasing. (Hard rock and disco
usually benefit from a bit of bass boost)
From the foregoing, it's clear that you
are not tied to what your basic stereo sys-
tem can produce in a given listening area.
Electronic signal processors offer many
ways to let personai taste shape repro-
duced sound.

“And thank you for the
miracle of ambient sound.”

POPULAR ELECTRONICS
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Servicing
Solderless
Sockelts

Contacts and holes
should be cleaned
periodically

BY JOHN T. BAILEY

OLDERLESS molded  circuit

boards, often called solderless sock-
ets, made by a number of manufactur-
ers, are excellent devices for bread-
boarding circuits. However, after long
use, they may develop faults, the two
most usual being poor electrical contacts
and holes plugged with wire inserts that
have broken off flush with the board.
Ancther problem that arises from time
to time is internal short circuits for no
apparent reason.

Poor electrical contacts result from
deformation of internal pin connectors
after many cycles of use. Plugged holes
occur when wire is nicked during insula-
tion stripping so that, with flexure, it
breaks off slightly below the upper sur-
face of the board and is almost impossi-
ble to remove. Intermittent shorts, as we
shall see, arise in a more complex way.

Cures. A typical solderless socket (see
drawing) has a backing paper and an
adhesive sheet covering its underside.
Carefully remove both of these to expose
the electrical connectors. Then use a pin

METAL SPECKS ACCUMULATE HERE
AND CREATE A SHORT

~

BACKING
PAPER

ADHESIVE X
ol
\//
! 7T/
- “
r /' MOLDED
< PLASTIC
< %/ / 80ARD
-~
T
5-TIE /
POINT Y METAL SPECKS
CONNECTOR EMERGE HERE
STRIPS J

A typical solderless socket
has a backing paper

and an adhesive sheet
covering its underside.
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to push out any short lengths of wire
stuck in connectors. Long-nose pliers
can be used to pinch each connector
prong very gently to improve contact.
Then use a fine brush to clean the
underside of the socket.

Examine the side of the adhesive sheet
that faced the contacts. There may be
small islands of metallic specks adhering
to the shzet in some places. These
specks, apparently soft metal scraped
from wire jumpers or IC pins during
insertion and removal, drop into the

— —=

internal troughs and pile up to short
adjacent contacts. Solve this problem by
turning the adhesive sheet over so that
its clean side is against the connector
strips. Then restore the backing paper to
its place.

By performing these simple mainte-
nance steps regularly, you can reduce
the chances that a serious breadboard-
ing session will be interrupted by a mal-
functioning solderless socket. And each
socket should have a longer useful life-
time as well. O

The

The Koss K/4DS represents the

experts
agree!

8c_9c _ s

best value today for a complete
digital delay system.

According to articles and test
reports printed in Popular
Electronics, Stereo Review and
High Fidelity magazines, the Koss
K/4DS represents a good buy for
anyone interested in a time delay
system. Koss will be happy to send
these reprints to anyone
requesting them.

Of course, the fact that the
Koss K/4DS offers a remarkable
value shouldn't surprise anyone
who has priced the competition.
After &ll, the Koss K/4DS is a
complete system with a built-in
amplifier and two matching
ambience speakers for a

suggested retail price of just $459.

But what should surprise any
music lover is how the K/4DS
turns ordinary stereo into a whole
new listening experience. With
four computerized ideal
environment selections—club,
theater, concert hall, and
auditorium—the K/4DS offers the
most life-like and realistic portrayal
of a live performance you've ever
heard.

Stop in at your audio dealer,
today, and experience the
Koss K/4DS Digital Delay System
for yourself. We think you'll agree
with the experts.

© 1981 Koss Corp.

KOS S k/4DS Digital Delay System
hearing is believing™

KOSS CORPORATION, 4120 N. Port washington Ave.. Mitw., Wi 53212/Facliihes Worldwide
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4.TO 3 WIRE TAILLIGHT CONVERSION

Connect brake and turn signal lights of trailers to foreign cars

BY MICHAEL S. CRANMER

VIRTUALLY all foreign cars
and trucks have taillights that
use separate bulbs for the turn signals
and brakes. This type of system uses a
4-wire configuration, which makes it
possible to have the turn-signal light
blinking and the brake light on at the
same time on the same side. A prob-
lem occurs, however, if you want to
hook up a U.S.-made trailer to the
foreign car or truck. Trailer lights are
usually wired on a standard 3-wire
system, That is, the turn signal and

EXCLUSIVE-OR GATE

RIGHT
SIGNAL : RIGHT
1 SIDE
BRAKE
EXCLUSIVE-OR GATE
i
LEFT j S

Fig. 1. Basic signal connections
to the EXCLUSIVE-OR logic gates.

brake light share the same bulb. With
this configuration, if the brake is on
and the right signal is on, the right
bulb blinks while the left bulb indi-
cates brake operation.

The problem of connecting a 4-wire
signal system to a 3-wire system can
be solved by using an EXCLUSIVE-
OR pgate between the two systems.
The truth table for this logic gate is
given in Table [ while the basic con-
nections to the gate are shown in Fig.
1. Figure 2 shows all possible input
conditions of left or right signal and
brake light with the resuitant output
of the EXCLUSIVE-OR gate. Note
that the ground wire is not shown in
Fig. 2. The complete schematic of the
circuit is shown in Fig. 3.

PARTS LIST

D1-D3— 1N4004 diode

IC1—quad 2-input exclusive-or gate

R1-R5— 1-k{2, Va-watt resistor

Q1,Q2—2N6388 power Darlingtons, (Ra-
dio Shack 276-2068 or similar)

Misc.—Case, perfboard.

Fig. 3. Complete schematic of the

Fig. 2. All possible input conditions
of directional and brake signals.

Circuit Operation. The circuit is
powered by the signal display system
on the foreign car or truck. The three
diodes, in parallel with the inputs,
conduct current to the power Darling-
tons and the EX-OR power supply
pin. The diodes also prevent current
from conducting back to another gate
input. (These diodes are not needed if
a separate 12-volt line is run from the
battery.) The three 1-kilohm resistors,
tied to the inputs of the gates, are used
to pull to ground the input gate volt-
age. (This is needed to keep the gate
inputs from floating high.) The other

TABLE I—EXCLUSIVE-OR |

TRUTH TABLE
Inputs Output
0 o 0
o} 1 1
1 (o} 1

1-kilohm resistors are used as current
limiters. Unused input pins on each
gate must be tied to V_ or ground.
Also it would be advisable to place an
in-line fuse on the 12-volt supply.

Construction. Building this circuit
is simple and inexpensive. Most of the
parts can be mounted on a piece of
perfboard with the power Darlingtons
mounted on heat sinks. Usual care
should be taken with the CMOS 1C to
insure that it is not damaged by static
electricity.

RIGHT I
AL

23

IN400O4
(2}

BRAKE

IGN
* =

2N6388

RIGHT
SIDE

LEFT ‘
SIGNAL i

GNDo

2N6388 _-I

TRAILER
LIGHTS

circuit between car and trailer lights.
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| _ Enter the new age of TV entertainment with the state-of-the-art

P | Heathkit

. HOME EARTH STATION SYSTEM

The stars are now within your reach — and within
the reach of your budget. Priced as low as $6,995, the

Heathkit SRS-8100 Home Earth Station System puts a

. wide variety of TV entertainment at your fingertips.-Geo-

synchronous satellites offer many channels programming
movies, nightclub acts, concerts, musical specials, Broadway
plays, news and more* — most free of cuts, censorship and
commercial interruptions.

This home earth station system comes with the
Heathkit trademark of quality and reliability.

The specially-prepared, do-it-yourseif SRA-8100-10
Site Survey Kit helps find the correct location for the
setellite receiving antena. Step-by-step assembly
manuals and technical assistance from Heathkit Elec-
tronic Centers make our Earth Station System easy to
assemble and install. The SRA-8100-2 Integrated Lcw-
Noise Amplifier/Down-Coverter, SRA-8100-1 Three-
Meter Satellite Receiving Antenna and satellite receiver
electronics are made by Scientific-Atlanta, one of the
world's foremost manufacturers of satellite telecom-
munications equipment.

=7

Simulated TV picture

The Heathkit SRA-8100-3 Satellite Receiver Kit fea-
tures a special Zenith Space Command Remote
Control. It features 24-channel elecwonic tuning, drift-
free reception, built-in memory, a busl-in security circuit
(alarm not included) and an attractivzly-styled walnut-
finish cabinet.

View exciting satellite programs on the new, state-
of-the-art Heathkit GR-2500 Colo- Television. It fea-
tures maximum picture sharpness with 330 lines of res-
olution, exceptional 112-channel tuning capability (for
cable signals), rich four-speaker sound, remote control,
optional Space Phone, easy 15-ho 4- kitbuildinc and a
great low kit/cabinet system price.

*Federal Communications Commission eqLipment authorization relating
10 the sale of the Haeathkit Earth Station r2cuires the following disclosure:
“tUse of this device may violate Section &05 of the Communications Act
of 1934, as amended. through the unauthorized interception and divulg-
ence of radio communications for one's cwn benefit where there is no
entitlement to its receipt.”

Viewing of some satellite TV channels may require the customer to obtain
permission from, or make pavments to. the programming company. Some
programmers may not grant permission. Some local, state and toreign
faws may now or in the future limit the use of this device. The customer is
responsible for compliance with all applicable laws and regulations.

SEE THE LATEST IN HIGH-TECHNOLOGY,
EASY-TO-BUILD KIT-FORM ELECTRONICS

—It’s all in our new, 104-page Heathkit Catalog.
For your FREE Catalog, write:

Heath Company, Dept. 010-876, Benton Harbor, Mi 49022
or pick up your copy at any of the conveniently-located
Heathkit Electronic Centers throughout the U.S.

Heath and Hearhkit are registered trademarks ot Heath Company. Zenith is a registered trademark of Zenith Radio Corporation. Heath
Company and Veritechnology Electronics Corporation are wholly-owned subsidiaries ot Zenith Radio Corporation. Heathkit Electronic
Centers are operated by Veritechnology Electronics Corporation.
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ADD DOUBLES

10O YOUR

COMPUTER

BY JAMES BARBARELLO

Peripheral allows two to play computer games
without crowding the keyboard.

ICROCOMPUTERS can be

programmed to play many in-
teresting games, especially those in-
volving two human players (as op-
posed to one person playing against
the computer). Usually, this involves
each player, in turn, operating a spe-
cific key on the keyboard. Some sys-
tems use two joysticks with associated
pushbuttons so that two players can
compete without getting in each oth-
er's way. However, many systems do
not include joysticks, so two-person
games played on a keyboard become a
little difficult when the action gets hot
and heavy.

The Doubles peripheral presented
here (Fig. 1), consists of a battery-
powered two-IC circuit with two inde-
pendent pushbutton switches, each at
the end of a length of slender two-con-

ductor cable. When connected to a
cassette port, for example, and used
with a simple BASIC program, the
two players can now participate with-
out interference in any game that
requires only a simple key closure as
an input. Although designed for a
TRS-80 Model I, the approach can be
adapted to almost any system whose
BASIC includes ouT and INP (or their
equivalents), with the *‘called” port
easily accessible.

In the case of the TRS-80, when the
BASIC command ouT 255,1 is issued,
a logic-1 voltage level is present at
output port 255 (cassette), while ouT
255,0 drops this voltage to the logic-0
level.

The command INP(255) senses the
voltage level between the tip and ring
of the cassette plug. If a logic O is

WWW armeraanadiahisetary com

present, the command will return the
number 127. If a logic 1 is present at
the cassette plug, the number 255 is
returned.

Thus, by choice of out and INP
commands, it is possible to communi-
cate with an external circuit connect-
ed to the cassette port, and receive
back its current status.

Circuit Operation. Two identical
flip-flops, each having independent
data, set, reset, and clock inputs, and
Q and Q outputs, are contained in
IC1. The logic level present at the D
input is transferred to the Q output
during the positive-going transition of
the clock pulse.

When power is first applied (via
S$3), CI and R3 produce a momentary
pulse that loads input D of IC1A4 with

POPULAR ELECTRONICS
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“This year, Fm taking 2,000
people sailing. | wouldnt trust the
travel arrangements to anything less

than Sctch® Brand Di

skettes.

Eben Whitcomb, Owner-
Operator, Dirigo Cruise
Company, Clinton, CT

Eben Whitcomb runs the largest
windjammer cruise business using
American fiag ships. He uses
Scotch diskettes to keep track of
thousands of names, bookings,
sailing times, manifests and general
ledger. While his computer saves
time and repetition, Scotch diskettes
assure him that vital information

will be there when he needs it.

Dependable Scotch media can
work just as hard for you. Each
Scotch diskette is tested before it
leaves our factory, and guaranteed
error-free. So you can expect it to
perform exactly right.

Scotch 8" and 5% diskettes are

| compatible with computer/diskette

systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the one nearest you, call toll-free:
800/328-1300. (In Minnesota, call

| collect: 612/736-9625.) Ask for the

Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario.

If it's worth remembering,
it's worth Scotch
Data Recording Products.

o
W sstios

3M Hears You...
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The future belongs to the creative electronics technician.

DESIGN TECHN

Be prepared to grow

with the world’s biggest

growth industry. Enroll
now in this exciting
career program from
the leader in

electronics training.
There are a lot of good jobs out

there in electronics. But the best jobs go to
the people who can think and work crea-
tively. Those who can conceive and design
circuits and equipment. ..those who can
initiate ideas and carry them through
...those who can turn theoretical concepts
into reality. These are the people com-
manding up to $18,000 as starting
salaries, earning $30,000 or more with
experience and ability. And NRI can help
you join their company.

The First Complete
Program of Its Kind

Now, for the first time in the history
of home study, NRI offers you a new and
exciting course in Electronic Design
Technology. A course that starts with the
fundamentals and builds from there to
prepare you for an electronic career where
the growth is. You're trained for exciting
jobs in the creation of communications
equipment, computers, consumer prod-
ucts, anything that needs electronic
circuits.

Only NRI gives you such complete
and concentrated training in the design of
electronic circuits. And you learn at home
in your spare time, without quitting vour
job or wasting time, travel, and gas going
to night school. You learn with NRI-
developed training methods that combine
knowledge with practical experience.

12
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Large, 31/2 Digit

NRI Circuit Designer
LCD Display

Gives Hands-On
Experience

You learn by doing. No ivory-tower,
strictly theoretical course here. You actu-
ally design and build modern electronic
circuits, run tests, and verifv specs. You
learn how various systems interact, design
your own circuits to perform specific tasks,
learn to look for better ways and new ideas.

The NRI Circuit Designer is a totally
unique instrument with full breadhoard-
ing capability, built-in multiple power
supplies and a multi-function signal
generator for circuit testing. Fast, simple

Single
Rotary Switch

6 Functions,
26 Ranges

In-Circuit

. . 2000-Hour Diode/Transistor
connections let you build up prototype  Battery Operation Test
POPULAR ELECTRONICS

WWW ammeracaaradioRistery com


www.americanradiohistory.com

.ELECTRONIC

LOGY TRAINING

Muitiple Power
Supplies

Indicators G

circuits, immediately check them out for
function or faults. It handles both linear
and digital integrated circuits as well as
discrete components such as transistors
and diodes. Six practical lab units carry
you through hoth the theoretical and
practical world of electronic circuit
design.

Professional

Working Instruments

Your course also includes the choice
of the professionals. .the 6-function, 26-
range Beckman digital multimeter for
fast, accurate voltage, current, and resis-
tance measurements. It features accurate
LCD readout and full pertability. You also
get the famous Texas [ustruments TI-30
scientific calculator to speed and simplify
circuit analysis and design. It's a true
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Variable Signal
Generator

engineering instru-

ment that includes

trigonometric func-
tions as well as square
root, logarithms, and
memory. Together with
vour Circuit Designer,

they work to give

vou a sound hasis

{ Y of practical

experience.

Switches

Training

Although the NRI
Electronic Design Technology

program carries you through

Solderless X
Brza;boﬁd advanced electronics, the
Connector  Unique NRI lesson concept

simplifies and speeds learning,
Especially written for individual instruc-
tion, each lesson covers its subject fully
and thoroughly. But extraneous material
is eliminated, language is clear and to the

point, organization is logical and eftective.

You'll start with subjects like Fun-
damentals of Electronic Circuits, progress
rapidlv through Circuit Theory to Solid-
State Electronics and on to Digital Elec-
tronics, Computers, and Microprocessors.
Hand in hand with vour theory will be
practical Design Lab experiments, circuit
demonstrations, and test/measurement
procedures that make it all come to life.

No Experience Necessary
You need absolutely no electrosic

experience to be successful with this mod-
ern course. If you're a high school
graduate with some algebra, vou should
handle it without any trouble. We even
include, at no extra charge, the NRI Math
Refresher Module, designed to help vou

WWW akherieaniadiahistary com

~ NRI Fast- tig and Log
Track Functions

brush up on your math and teach you any
new concepts vou may need from basic
algebra through phasors and circuit
analvsis.
Free Catalog,
No Salesman Will Call

There’s so much to tell vou about

8-Digit LED

Registers

this exciting new course for the electronic
80's, we can't do it all here. Send the
postage-paid card for our free, 100-page
catalog with all the facts about this and
other NRI electronics courses. We'll rush it
right to vou without obligation. Look it
over and discover for vourself why only
NRI can prepare vou so well for your
future. If card has heen removed, please

write to us.
NRI SCHOOLS

NR McGraw-Hill Continuing
f

i Education Center
:‘ / 3939 Wisconsin Ave.

of @l g Washington, D.C. 20016
Hil

We'll train you for the good jobs.
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computer doubles
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a logic 1 and input D of IC/B with a
logic 0. This occurs because of the
set/reset action. Each time a clock
pulse is applied to the clock inputs,
the data on pin 5 is shifted through
the Q output to the data input of
IC2B, and the Q output of ICIB is
loaded into the D input of ICI/A. The
net result is that, with clock pulses, a
logic 1 alternates between the Q out-
puts of ICI.

Clock pulses from the computer
output port are fed via JI and RI to
the base of Q. The output of QI is
connected to /C2D which acts as an
inverter. The output drives the clock
inputs of IC! and pin 9 of NAND
gate IC2C,

The two inputs of gate /IC2B are
tied high via R4 and RS. If both S/
and S2 (the player switches) are open,
the output of /IC2B is low and IC2C is
high. With both inputs of /C24 high,
a low is present at J2.

Without connections to the comput-
er, if either player closes his switch,
the logic states change and a high
appears at J2.

When the circuit is connected to the
computer and power applied, the cir-
cuit defaults with a logic 1 in IC!A.
The simple software has made the
computer aware that this condition
has occurred, and from then on, each
time the computer issues a clock
pulse, it “knows” which flip-flop is
being used. Since the computer can
issue clock pulses very fast, both oper-
ators appear to be on-line at once.

Construction: The Doubles circuit
can be built up on a perfboard, or a

printed-circuit board constructed us-
ing the pattern of Fig. 2. Before han-
dling the CMOS ICs, touch a ground
point (such as the screw holding an
outlet cover) to remove any static
charge you might have. Mount jacks
J1,J2, and switch S3 on the pc board
as shown in Fig. 3. Connect battery
clip Bl at this time.

The final step is to construct and
attach two switch assemblies. Each of
these consists of a normally open
pushbutton switch, about 18 of thin
(/8” diameter) coaxial cable and a /4”
plastic phono plug cover. Strip one
end of the coax cable and solder the
center conductor to either switch lug.
Solder the outer braid to the remain-
ing switch lug. Make a knot in the
cable about 1” from the switch lugs
and pass the free end of the coax cable
through the phono plug cover so that
it exits the smaller end. Tighten the
nut on the switch and then coat the
sides of the switch with epoxy or a
similar adhesive and push it into the
large end of the cover as far as it wiall
0. Wipe off any excess adhesive and
let set. Repeat for the other switch.

When both switch assemblies are
complete, pass the cables through the
two !/8” holes in the pc board (so that
the cable ends are on the foil side).
Strip the cable ends and attach to the
board as shown in Fig. 3.

Attach a 9-volt battery to the bat-
tery clip. The unit can be used *‘as is”
or can be mounted in a cabinet. (The
pc board has been designed to replace
the top cover of Radio Shack’s Exper-
imenter Box #270-231. The battery is
taped to the inside of the box.)
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Testing. Using the TRS-80 Model I
or III as an example, connect the grey
(large) cassette plug to JI, and the
black plug to J2.

Enter the following short program
into the TRS-80:

10 CLS
20 OUT 255,1: OQUT 255,0
30 OUT 255,1: OUT 255,0:

IF INP(255)=255 THEN PRINT “1”,
40 OUT 255,1: OUT 255,0:

IF INP(255) =255 THEN PRINT “2",
50 GOTO 30

Line 10 clears the screen, and line
20 initializes the Doubles circuit.
Lines 30 and 40 alternately check for
a closure of S/ and S2 respectively.
Line 50 loops back to line 30, thus
creating an endless loop that contin-
uously checks the status of the
switches. Turn switch 3 ON and RUN
the program.

Press switch S/ and note that a
series of 1s appears on screen as long
as this switch is depressed. Release S/
and close S2. Note that a series of 2s
now appear. Holding both switches
down simultaneously will cause alter-
nating 1s and 2s. You can now identi-
fy and mark S/ and S2 for future use

in playing.

Using the Circuit. To use the Dou-
bler effectively, the computer must
know which switch was operated,
which was depressed first, and wheth-

PARTS LIST

B1—9-volt battery

C1—0.1-uF disk capacitor

IC1—4013 dual D flip-flop

IC2—4011 quad 2-input NAND gate

J1,J2— vs” phono jack

Q1—2N2222A or similar

R1 through R5— 10,000-ohm, YVs-watt re-
sistor

S$1,S2—Normally open pushbutton switch
(Radio Shack 275-1547 or similar)

S3—Spst switch

Misc.—Suitable lengths of Vs” diameter
coaxial cable, plastic enclosures for
switches, epoxy, battery holder, suitable
enclosure, etc.

Note: A complete kit of parts (less case
and adhesive), including a game called
DogRace that uses a program similar to
that illustrated in this article, is available
for $20 from J.J. Barbarello, RD 1, Box
241 H, Tennent Rd., Englishtown, NJ
07726.

3
Ic2a
4001 i"z

Fig. 1. The circuit consists of two IC flip-flops with the pushbuttons attached.
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O DOUBLES

Fig. 2. Use this same-size foil pattem for the pc board.

Si,582
CABLE
SUPPORT

GREY

i 4l

GND FOR-— Ic2
J2

|

L

Sl

BLACK HOLES
J2

J\” rj

Fig. 3. Component layout for the pc board.

er a switch was depressed when it
should not have been.

Enter the following sample pro-
gram:

10 CLS: OUT 255,1: OUT 255,0

20 PRINT @ 408, “** GO **”

30 FOR J = 1 TO 20

40 FOR | = 1 TO 2: OUT 255,1: OUT
2550

50 IF P(l)<<>255 THEN P(l) = INP(255)

60 IF P()=255 AND P(0)=0 THEN

P(0)=1
70 NEXT LJ: PRINT @ 408,
STRING$(8,32)

80 IF P(1) = 255 THEN PRINT “#1",

90 IF P(2) = 255 THEN PRINT “#2",

100 PRINT “#'";P(0);'FIRST"

110 FOR I=0 TO 2: P()=0: NEXT |

120 FOR J = 1 TO 10 + RND(30)

130 FOR | = 1 TO 2: OUT 255,1: OUT
255,0

140 IF P())<<>255 THEN P(l) = INP(255)

1560 NEXT |

160 IF P(1)=255 THEN PRINT@408,
“FOUL #1":P(1)=0

170 IF P(2)=255 THEN PRINT@408,
“FOUL #2":P(2)=0

180 NEXT J

190 FOR | = 0 TO 2: P()=0: NEXT |

200 GOTO 20

Lines 20 through 110 are the scor-
ing lines, after line 20 prints ** GO
** line 30 causes the computer to
loop through lines 40 through 70
twenty times. Each time line 40
*“clocks’ the Doubles circuit, line 50
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“looks” for a switch closure. If a
switch closure has been made, line 60
checks to see if it is the first. If it is,
that switch number is stored as vari-
able P(0). Lines 80 through 100 print
out the number of the depressed
switches, as well as which was closed
first. Line 110 clears the variable
P(0), which was first; P(1), switch 1
indicator; and P(2), switch 2 indica-
tor.

Lines 120 through 180 are similar
to lines 30 through 70, but these check
for foul. The number of circuit scans
is randomly chosen in line 120. Since
there is no need to know which switch
closed first in a foul situation, P(0) is
not used. On each scan of the circuit,
lines 160 and 170 check for a foul. If
so, this information is printed. Line
190 clears variables P(0), P(1), and
P(2), while line 200 loops the program
back to the beginning.

To use the program, enter and run
it. When ** GO ** appears on the
video display, either or both switches
may be operated. The switch number
as well as which switch was operated
first will appear on screen. If a switch
was depressed before the ** GO **
appeared, then the “foul” indicator
will appear. This short program can
be used as the basis for many game
programs, with scoring and graphics
added if desired.

WWW akmerieaniadiahictary com

Introducing
the first no-crystal
hand-held scanner.

The Bearcat 100.

Now! The one scanner you've
always wanted—a no-crystal, fully
synthesized hand-held scanner.
The incredible, new Bearcat 100.

Push button controls tune in all
police calls, fire calls, weather
warnings, and emergency informa-
tion broadcasts, the split second
they happen. Automatically.

16 channels for storing frequen-
cies. 8 band coverage—including
high, low UHF and “T” public ser-
vice bands; both the 70 cm and 2
meter amateur bands. Automatic
and manual search, lockout, scan
delay. Direct channel access. Flex-
ible antenna, earphone, AC adapt-
er/battery charger and carry case
are included.

Dial 800-SCANNER (800-722-
5555 in Indiana) for your nearest
Bearcat Scanner dealer, and go see
the world’s one and only hand-
held, no-crystal scanner.

BEARCAT

BedB ¢(ectra Company International Business Otfice
Division of Masco Corp. of Indiana  Suite 102. 1828 Switt
300 East County Line Foad North Kansas City. Missouri 64116

Cumberland. Indiana 46229 © 1981 Masco Corp. of indiana
CIRCLE NO. 15 ON FREE INFORMATION CARD
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FULL LOAD CURRENT]

STEPOOWN
._TRANSFORMER
,[ g

LOW RELAY CURRENT
3 FULL LOAD

" CURRENT

LOAD

Fig. 1. Line-voltage control (A).
Low-voltage system using a relay (B).

MAIN
GATE GATE TERMINAL |

CATHODE

SCR TRIAC
UNIDIRECTIONAL BIDIRECTIONAL

A

INVERSE PARALLEL
SCR CONNECTION

B

Fig. 2. Symbols for the SCR and
triac (A). Two SCRs operating in
an inverse parallel connection (B).

| SYNCHRONOUS
RAMP

REFERENCE
LEVEL

|
|
'
)
1

II II TRIGGER

B
Fig. 3. Shaded areas in (A) show amount
of time the SCR and triac are on. Waveforms
in (B) show how to generate trigger.
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CONTROLLING

AC POWER

BY RALPH TENNY

Different methods of power control

from simple on/off switching

through digital and computer operation

LECTRIC power supplied to a load

can be controlled either by switch-
ing it on and off in discrete amounts or
by using some means of continuously
varying the amount. An example of the
first type of control is the simple wall
switch used to turn a room light on and
off. The second type of control can be
represented by the dimmer switch now
commonly used to vary the same room
light slowly and evenly.

In this article, we will discuss both
on/off switching and also give the de-
tails of some techniques used in variable
control systems.

On/Off Control. The simplest method
of controlling electric power is a single-
pole, single-throw switch connected in
series with the load. A more elegant
form of on/off switch is one that can be
controlled by some event; i.e. a light that
can be turned on and off by a timer, or a
photoelectric scheme that controls a
light by the rising and setting of the sun.
In both cases, control is automatic and
requires no human intervention except
for the setting of the timer or the sensi-
tivity of the photoelectric sensor.
On/off switching schemes are either
line- or low-voltage systems. In line-volt-
age control, such as that shown in Fig.
1A, both the contacts of the switch and
the wiring must carry the full line volt-
age and current required by the load. A

WWW atmerncarliadioRigetery com

low-voltage system (Fig. 1B) reduces
the voltage by transformer action
(usually to 16 to 24 volts) and operates
at the low current required by the asso-
ciated relay coil. The relay contacts, in
turn, carry the heavy current required
by the load. Also note that there is very
little shock hazard in the low-voltage
approach to power control.

One example of the low-voltage ap-
proach is that of thermostats (essential-
ly a temperature-controlled on/off
switch) in heating or cooling installa-
tions. Any type of on/off switch that
responds to a stimulus (light, heat, hu-
midity, smoke, fire, etc.) can be used to
control the relay in the low-voltage
application.

Variable Control. One of the earliest
means of applying a variable voltage to
a load was the rheostat, or variable resis-
tor, connected in series with the load.
Although this approach works, when a
substantial load current is demanded,
the I2R losses in the rheostat produce a
considerable amount of waste heat. This
means the use of high-wattage, expen-
sive rheostats; and lots of wasted energy
in the form of heat. So the approach is
inconvenient, wasteful, and dangerous.
The introduction of the autotrans-
former offered an improvement since
the voltage across the load could be set
between zero and some higher-than-line

POPULAR ELECTRONICS
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Fig. 4. Two versiors of

basic control. Circuit at

(A) provides the rectified
signal at (B). Circuit at

(C) does a similar job but

the load is split between
diodes. Circuit at (D) provides
a train of pulses (E).
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Fig. 5. A single ramp
cenerator is shown at (A).
Waveform at (B) is its
output. Waveforms in (C)
show variation in power

A = using different reference
lavels on the ramp.

i
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value as determined by the type of auto-
transformer used. However, in most
cases, there is no isolation between the
load and the power line, thus presenting
a serious shock hazard to the user. Even
an open fuse is no protection in some
cases.

Semiconductor Control. It was the
introduction of the semiconductor that
allowed a more efficient control of pow-
er to a load. The SCR and triac are the
workhorses here. Figure 2A shows the
symbols for these two devices. Note that
they are similar in that each has two
power leads and one gate lead. Since
both are formed from diodes, they con-
duct when the diodes are forward-
biased. In the case of the single-diode
SCR, a signal to the gate lead will cause
conduction only when the anode is posi-
tive with respect to the cathode. Since
the triac has two “‘back-to-back” diodes,
it can conduct when either diode is for-
ward-biased. In ac operation, the SCR
conducts only on each positive-going
half cycle, where the triac conducts on
both half cycles.

When not gated on, both devices pres-
ent a high impedance to the circuit.
Once enough current is injected into the
gate, conduction starts, the device inter-
nal resistance drops very low, and the
semiconductor will remain in this state
until the current it is passing drops
below some low (holding) level.

The best way to cause an SCR or triac
to stop conducting is to reduce its anode
voltage to zero—something that hap-
pens automatically twice during each
power-line cycle. If the gate trigger sig-
nal is delayed and turned on at some
point during the cycle, the device will
conduct for the remainder of that cycle.
Thus, controlling gate turn-on time de-
termines the power applied to the load.
Figure 2B illustrates how two SCRs can
be connected to simulate a triac. Opera-
tion is illustrated in Fig. 3A.

At time t0, the power line is zero, so
the device is not conducting. As it goes
into the positive-going direction, the
semiconductor is turned on at time tl.
Both the SCR and triac will then con-
duct for the remainder of the positive-
going cycle. At time 12, the applied volt-
age drops to zero and the device shuts
off. The SCR will not conduct for the
following negative half cycle, but the
triac will if triggered at time t3. It
remains conducting for the rest of the
cycle. At the next zero crossing (14), the
device shuts off.

The power delivered to the load is pro-
portional to the shaded area under the
curve of Fig. 3A. Moving tl within the
cycle controls this area and, hence, the
power to the load. Note that the SCR is
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power control

capable only of half power, while the
triac delivers twice as much. (Note also,
that the device turn-on is very sharp and
such a harmonic-rich waveform can pro-
duce transients that may interfere with
radio and TV reception or, in some
cases, produce line-voltage surges and
spikes that can damage other sensitive
devices coupled to the same power
line.)

This approach is called phase control
since the power controller is switched in
phase, or synchronism, with the applied
line voltage. Figure 3B shows one meth-
od of generating the t1 trigger signal. In
this approach, a trigger signal having a
certain amplitude is compared with a
reference level formed from a ramp volt-
age synchronized with the power line.
When the trigger amplitude exceeds the
reference level, the trigger gates the
associated power semiconductor on. In
the case of an SCR, the power remains
on until the next zero crossing. In the
case of the triac, the power is turned on
during both halves of the power-line
cycle.

Some means must be found to sense
the power-line zero crossing and turn on
the trigger at the desired time. Two ver-
sions of basic concept for doing this are
shown in Fig. 4. In 4A, the diode bridge
and resistor R/ derive the full-wave rec-
tified signal labelled ¢ with R/ ensuring
that the cusps (Fig. 4B) drop below 0.6
volt. Diode D/ and capacitor C/ develop
the rectified dc operating voltage.
Diodes D/ and D2 in Fig. 4C work with
RI to produce ¢ in that circuit. The
advantage of Fig. 4C over Fig. 4A is
that D/ in Fig. 4A must carry the entire
load current.

The zero-crossing signal is shaped by
a circuit such as that shown in Fig. 4D.
Using this simple circuit, the cusps (zero
crossing) appear as a train of pulses
about 0.6 ms wide (Fig. 4E)

The zero-crossing pulses can be used
to control a simple ramp generator such
as that shown in Fig. SA. The output of
this generator (Fig. SB) is a series of
voltage ramps synchronized with the
power-line frequency. Since the ramp is
linear, its level can be compared to some
dc level and a trigger can be generated
when the ramp voltage equals the select-
ed dc voltage. Fig. SC illustrates the
phase delay resulting from two different
reference levels with the shaded areas
showing when power is applied to the
load.

A typical circuit to mechanize this
approach is shown in Fig. 6A. This cir-
cuit uses an IC comparator (a cousin to
the op amp) to compare the ramp to
some desired dc level. The waveforms
are shown in Fig. 6B. Note that the
transformer (7/) pulse can be moved up
or down the ramp contingent on the set-

80

]
i +v
COMPARATOR ot p——
RAMP
$—] GENERATOR V‘;D_{ ll
DRIVE q
T
I PLLSE
i | TRANSFORMER
i
+v
R volTace L. L Fig. 6. Circuit at (A) generates
E a pulse as shown at (B).

Circuit at (C) uses this output
to drive the load.

fEF.
VOLTAGE

CoMPARATOR
QUTPUT

o —

E d RI R2
1=
L—-—? r E RIA | l

i
Fig. 7. A vaniable-speaed i i
ramp is generated by the |
circuit st (A); while that
at (B) generates a variable- T l

i
¥

phase trigger. Waveforms at (C)
show output as RIA is varied.

5 8

NNV

RiA
RESISTANCE lllll I'III lllll Illll
e QTRIGGER
\ Mol 1 | | S /

Fig. 8. A dc triggering
circuit using a transistor
to control the triac.
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ting of the reference voltage control.
Transformer 717 is a pulse transformer,
a specialized device that produces fast
high-energy pulses capable of triggering
SCRs or triacs.

A typical operating circuit, using a
triac, is shown in Fig. 6C. It uses the
output of Fig. 6A to drive the load.
However, a form of variable-speed ramp
can be generated by the circuit shown in
Fig. 7. In Fig. 7A, a PUT (program-
mable unijunction transistor) is used as
the trigger element. Resistor R/ and
capacitor C/ generate a nonlinear ramp
voltage while resistors R2 and R3 pro-
vide the dc reference point. When the
ramp voltage exceeds the dc reference,
the PUT discharges C/ through the pri-
mary of pulse transformer 7/. If this
circuit is powered by a full-wave but
unfiltered voltage, and RI is supple-
mented by R/ A, the circuit of Fig. 7B is
created. This is a variable-phase trigger
that allows manual control (via R/ A) of
load power. Fig. 7C illustrates the wave-
forms as R/ A is varied. Note that when
R!A is a high resistance, only one trig-
ger pulse is produced. The lower resist-
ance values produce multiple triggers.
In effect, the variable reference voltage
of Fig. 6A has been replaced by a vari-
able-speed ramp.

There is one more technique for oper-
ating a triac—-<called dc triggering. If a
dc current of about 100 mA is applied to
the triac gate, the triac will remain on
and conduct full power until the end of
the half cycle during which the dc drive
is removed. The circuit shown in Fig. 8
uses a medium-power transistor to turn
the triac on at the selected time during
each power line cycle.

A triac can also be turned on by a
relay (Fig. 9A), but this is not fast
enough for phase control. An optical
coupler (Fig. 9B) can replace the relay,
but is still not fast enough for proper
phase control.

Mulitiple Remote Control. Relatively
simple digital techniques can be used for
multiple remote control as shown, in
Fig. 10.

Two of the leads (A and B) are used
for the digital signals, while lead C is the
ground return for both leads. The wave-
formis in the lower portion of the illustra-
tion show how three independent out-
puts are generated from two input sig-
nals simply by wiring the transistors as
various types of simple gates. Of course,
other logic forms such as ICs can be
used. Since each output is momentary, a
suitable flip-flop at each output will
keep the remote appliance turned on
until the receipt of another digital signal
that will reverse the state of the flip-
flop. The output of the circuit (D,E,F)
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Fig. 10. A simple multiple remote control
circuit using digital tachniques.
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or the outputs of any associated flip-flop
can be used to drive the *“‘appliance on™
circuit—for example, a relay driver con-
sisting of a transistor and relay.

Lest you think that a pair of leads can
transmit only two signals, consider the
current loop (or RS-232 loop) as used in
computer technology. In this approach,
a considerable number of data bits are
transmitted on a pair of leads. If a code
has n bits, then 2" characters can be
defined. For example, ASCII uses seven
bits to define a character and control
signal, while reserving the eighth bit for
parity. Therefore, ASCII-like signals
can have 27 or 128 (decimal) different
codes. This means that if an ASCII-like
transmission is used (which would re-
quire several ICs including a UART),
up to 128 different functions can be con-
trolled over a single pair of leads. If the
eighth bit is used, 256 functions can be
manipulated. Using this computer-like
scheme, it is also possible for a remote
device to “answer” a command to notify
the controlling device of the status (on
or off) of the remote device.

Other Control Methods. Since all
buildings using electricity are internally
interconnected via the electric lines, an-
other method of remote control has been
created. This involves the use of high-
frequency audio tones transmitted along
the line (similar to a *‘bus” system as
used in a computer).

In this mode, the digital signal is con-
verted into an audio tone with a high
represented by one tone and a low as a
different, non-harmonically related
tone. These tones modulate a “carrier”
signal that is placed on the power lines.
Suitable decoders are used to demodu-
late the carrier and separate the two
tones at each remote location. The tones
are then decoded into appropriate digi-
tal levels to perform the actual control.

This method is called *‘carrier cur-
rent” and is limited to locations that are
on the same power-line transformer. In
most cases, commercially available
wireless intercoms can be used as the
communications medium. This type of
installation is inexpensive in an existing
structure, since no additional wiring is
required.

Remote control by radio can be used
if you keep in mind that malfunctions
can occur if radio interference is en-
countered. Also, a limited number of
control applications permit the use of
ultrasonic sound or infrared light to car-
ry control commands. However, these
techniques require line-of-sight condi-
tions and little or no physical motion can
occur within the area or malfunction
will result. Like radio control, these two
approaches do allow freedom of motion
to the controlled device (a robot, or a
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog ir the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we’ll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe .
that training
on production- '
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you’ll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS’s Project Method of instruction helps you
quickly to acquire practical know-how.
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1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric

printer ard 20 character display. A 6502-based

unit 4K RAM, expandable. 2. The NTS/KIM-1

Microcomputer A single board unit with 6 digit

LED display and on-board 24 key hexadecimal

calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer

features floppy disk storage, “smart”
video terminal, two Z&0 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25” diagonal)
features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

r

FressssssssemFspeseesesnen

Simulated TV Reception 4

NATIONAL ...
TECHNICAL | ~ifesss
SCHOOLS . dii

TECHNICAL-TRADE TRAINING SINCE 1905
Residant and Home-Study Schools

4000 SO. FIGUEROA ST.. LOS ANGELES, CA. 90037 }"':\

T T Y Y T T T T T T T
NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street,  Dept. 205-032
Los Angeles, California 30037

Please rush FREE color catalog on course checked below

] MicroComputers/MicroProcessors Auto Mechanics
[J] Communications Electronics Air Conditioning
[] Digital Electronics Home Appliances
[J Industria! Technology [ Color TV Servicing
Name - — Age
Address .
Apt. City _
State = Zip

[J Check if interested in G.|. information.
Check if interested ONLY in classroom training in Los Angeles.

beessssssrsessneseseneness od
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SIMPLE SIMON ELECTRONIC KITS, Inc.

INTRODUCING OUR NEW [Rgniplepille 1ovver control
SWA 14 EI-EMENT MITSUMI ) boat, for example) within a prescribed
conNEn REFLEGTOR VARACTOR . b area, and they offer a challenge to a

serious experimenter.

UHF TUNER - &
YAGI ANTENNA Model UES-AB6F rex Mg
34.95 0o Safety Precautions. Modification of
<7 s 4- ", A existing electrical wiring is regulated by
fi“ =~ = Freq. Range UHF470 - 889MHz s S one or more governmental bodies; there-
~'l - e Anterna Ingut 15 ohims s fore, any such work must be performed
# N“- = 5 Channels 14-83 Output Channel 3 R d
—_— ?L s SN by trained and licensed personnel.
o KT PART 3 2 g
= .4«..‘ o N0 oescawmion shice When constructing electrical inter-
~ 1 VTI-SW  Varactor UNF Tuner, Madel UES-AB6F $32.95 . . .
§ Features: 2 CBI-SW  Printed Circuit Boarc, Pre-Driled 18.95 faces, complete .power.-lme isolation
K 3 TP7-SW PCB Potentiometers, 1-20K, 1-1€. and must be observed in the interest of safe-
o LONG RANGE 5-10K ohms, 7-pieces 5.95 ty. Devi hat handle high
4 FR35-SW Resistor Kit, % Watt, 5% Carbon Film. 32-pieces  4.95 y. Devices that handle hig power must
¢ 14.5 dB GAIN 5 PTISW Power Transformer, PAI-117VAC, SEC-24VAC - be adequately rated, all possible failure
250ma 6. o a
[ J SELECTABLE 75 0I’ 300 Uhm IMPEDANGE 6 PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT mOdCS must be anUClpatedv and the
: and 1-5KAT w/Switch 5.95 design refined to “fail safe.” Do not
® 7 S814-SW (C's 7-pes. Diodes 4-pes. Regulators 2- 2
!“AHHUW PATTFRN, for adjacent e o o B alad overlook failures external to the control
interference rejection g Eégas\s'v Elemwv"c Cagar"m K".-(S-g';cxv " ;:: system. For example, if the power line
-SW Ceramic Disk Capacitor Kit, - pieces d . 0
® ANBNZEU FINISH 10 CT-SW  Varible Ceramic Tammer Capacitor Kit faIlS and thcn rCturns’ WI“ thc S)'Stem
5-65ptd. B-pieces 5.95 run amok without being manually reset?
® STUHDY ansTnuchoN 11 L4-8W  Col Kit. 1Bmhs 2-pieces, 22uhs !-piece {prewound gm yre
, inductors} and 1 137-12 Feriite Torroid Any remote control system must have
STVA-3 14.5 dB Selectable Corner Yagi Core with 3 f_ of #26 wire 5.00 provisions for checking its integrity.
12 ICS-SW  1.C. Sockets, Tin niay. B-pin 5-pieces . . N
Cutfor Channels 60 thru 68. . . . $16.95 T e iy Keep in mind that conventional 1]7-
STVA-4 145 dB Selectable Corner Yagi . 13 SR-SW avp:::eé.n:':fss;wum and Prepunched - | volt household electrical power can in-
Cutfor Channels 44 thru52. ... $16.9 14 MISC-SW Misc. Parts Kit includes Hardware. {6/32, 8/32 jurc or kill if prccautions are not taken.
Nuts, & Boits), Hookup Wire, Ant. Terms, DPOT . .
v-rn AccEssonlEs oo ST L (oD 2 aTed Fuses.or circuit breakers and a ground-
When Ordering All ltems. {1 thru 14}, Total Price 139.95 fault interrupter (GFI) should be used.

Such a device is connected between the

SIMPI.E SIMON VlﬂEﬂ device being controlled, the power lines

< INZ7X d d b i Fie 11
STABII_IZER o ,«‘. W il and ground as shown in Fig

UHF ANTENNAS and ACCESSORIES

The two leads connecting power to the

I 1 Al //
a{}/f/ o  ANTENNA AMPLIFIER appliance are the ‘“hot” and neutral,

Model " MODEL ALL-1 with the third wire connected to ground.

VS-125 ? 1;2;"8; SO Ll The “hot™ lead is energized with a volt-

IN + 0.5d8 age measured with respect to the neu-

& » A Revolutionary New tral, while the neutral wire is main-

Simple Simon Video Stabilizer, Model VS-125, One Stage HYBRID tained at essentially zero voltage with
eliminates the vertical roll and jitter from "cop.y IC Broadband Amplifier respect to ground. All load current is
guard” video tapes when playing through 1arge | 1.5t s not availabie anywhere else in the world. One unit intended to flow from the hot wire,
screen projectors or on another VTR. Simple to serves many purposes and 1s availabie in Kit or Assembled -through thc load, and back to thc source

use, jUS'[ adjust the lock control for a stable fo.n. Ideal for outdoor or ndooruse. Input-output impedance

picture.Once the control s se, the tape will pay | 2%, AT ncvis owe o weover | | Vi the neutral wire. No current, howey-
all the way through without further adjustments. § cic 10 wne or adust. X small, ShOUId' flow from either PoMCh
includes 12V power supply. ALL-1 Complete Kit with power supply $24.95 line or the appliance to ground. If this
VS-125 Video Stabilizer wired . . .. ....$54.95 | ALY Wired and Tested with power supply S30.95 does occur, since the ground lead is

usually connected to the frame of the

SIMPLE SIMON VIDEO Our New STVA 14.5 dB GAIN, appliance, a possibly fatal voltage can be
SWITCHING Bﬂx 14 ELEMENT CORNER REFLECTOR present between the frame and the

YAG! ANTENNA ground. If a person completes the circuit
™7 Model VSB-300 <) a_ between the now “hot” frame and earth
1 f-‘ b= S ground, a serious reaction can take
The : Lw = place. A GFI can detect this condition,

- £ -~ e . o 5
Affordable e m._? R TN and if it occurs, will 1mrr}edxately turn
. * 14,506, 75 ohm, Chan 60-68  $16.95 off the power to the appliance. Such a
Video < \SWM Yagi Antenna condition can occur (for example) in a

14.5dB, 75 ohm, Chan 44-52 $16.95

household laundry room that uses an
electric washer and/or dryer. These ap-
STVA-1 Yagi Atenna, 11.6 dB, 75 ohm, Chan. 42-54 $9.95 pliances usually have metal enclosures;

Control Center!

Excellent in isolation and no loss routing system.
Simple Simons VSB-300 Video Switching Box

enables you to bring a variety of video components | * STVA-2 YagiAntenna, 11.5d6, 76 ohm,Chan. 20-28.  $9.95 and in many cases, the floor is cement

together for easy viewing/dubbing. Also you gain and possibly damp (conductive to

the ability t_o‘record one channel vyhile viewing :-GE:B/U é:a::“cl:we;i C::x Cable $ .12 n;'; ground). If the metal enclosure is not

. e nidinclldeg o F—type quickicennector MT-| Spec:al UHZ“IB-;’OU ohm Matching Transtormer, ea 1:45 gfounded and a fault occurs, a pOSSibly

gndedicables: ALL-1 HYBRIDIC Widehand VHF -UHF-FM Antenna Amplifie Kit . . 24.95 dangerous shock hazard exists for the
VSB-300 Video Switching Box wired . ...$19.95 | ALL-1  HYBRID IC Wideband VHE-UHF-FM Ant Amp. Assembled  34.85 person contacting the metal enclosure.

Available by Mail Order Only — Send Check or Money Order To: With the above considerations kept in

SIMPLE SIMON EI.EBTHON": KITS: |IIG. Minimum Order: $16.95. Add 10% Shipping .m’"d' 1t 18 possllble for the serious exper-

Calif. Orders: Ali Other Orders: and Handling on orders under $40.00. For imenter to design and construct a num-

3871 S. Valley View, Suite 12 11850 S. Hawthome, Bivd. orders over $40.00. add 5%. Minimum Ship- ber of remote appliance controls that

Las Vegas, Nevada 89103 Hawthome, Calif. 902560  ping and Handling $2.00. Catalog $1.00. can save steps and time and bring his

Tel: (702) 322-5273 Tel: (213} 675-3347 — VISA and Mastercard Acceptable — householdrintonhelelectionie age.
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New LM-4,

The 40-Channel Logic Monitor
you hold in your hand.

Now, there’s a unique new way to speed and
simplify your work with complex digital circuits.
By simultaneously monitoring up to 40 points
in a logic system with a compact, easy-to-use
instrument that's faster than a scope and safer
thari a voltmeter. It's our new multi-family LM-4.
At our factory introductory price of $199.00;
one of the best buys in logic today!

Simply slip its 40-pin IC test clip over your
CMOS or TTL ROM, RAM, microprocessor or
MSI/LSI chip and instantly see the logic state
of each pin on a big, easy-to-read liquid
crystal display.

But that's only the beginning. You can wire
the LM-4 into a computer bus; fit it with two 16-
pin test clips or sockets for comparing known
gocd and questionable ICs; use it as a clip-on
display for micros, minis and other computers
during design, setup, testing, troubleshooting
...there’s no limit to the ways LM-4 can save
you time and money!

Measuring just 5.9 x 3.2 x 1.2} the pocket-
sized LM-4 comes with a 24" 40-conductor
ribbon cable terminated in a 40-pin IC test clip,
plus instructions/applications manual and
high-impact carrying case. (An optional Univer-
sal Cable Kit is also available for special
interfacing require- -
ments, priced at -
$75.00")

S0 whatever the
job—in design, pro-
duction or service—
simplify your testing
with the power of
40-channel monitor-
ing: Order your
LM-4 today.

Call toll-free 1-800-243-6077
8:30AM-5PM EST, Mon—Fri

GLOBAL
SPECIALTIES

CORPORATION

70 Fuiton Terr., New Haven, CT 06509 E()2403) 624-3103, TWX 710-465-1227
OTHER QOFFICES: San Francisco (415) 648-0611, TWX 910-372-7992,
Europe Phone Saffron-Walden 0799-21582, TLX 817477.

Canada: Len Finkler Ltd., Downsview, Ontario

1U.S. Resale only;(gnce, specifications subject to change without notice
© Copyright 1981 Global Specialties Corporation
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fest equipment

Popular Electronics Tests

The Heathkit Model 10-4550

Dual-Trace Oscilloscope

L. THE instruments we have

tested so far have been commercial
types that were factory wired and tested
before sale. This month, however, we are
trying a new tack.

Since many readers build kits, we
wanted to see if a kit instrument could
be built and aligned satisfactorily ac-
cording to its construction manuals. The
instrument selected and reviewed here
was the Heathkit Model 10-4550 10-
MHz Dual-Trace Oscilloscope. It’s de-
signed for TV service and for modest
circuit-design work.

The kit was assembled in accordance
with the assembly manual and took
approximately 27 hours to finish. We
used a bench multimeter and function
generator for calibration purposes,
though a Heath oscilloscope calibrator
kit is available separately for $17.95.
The scope measures approximately 7“H
x 13"W x 19/4”D. Kit price is
$439.95.

General Description. The 10-4550 is
a dual-trace, dc-to-10-MHz instrument.
It has a nice, “modern” appearance.
The two input channels and their con-
trols are mounted on the left side of the
cabinet adjacent to the CRT bezel,
while all sweep controls are grouped on
the right side of the enclosure. INTENSI-
Ty and FOCus controls, along with the

88
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cal feedthrough, are located along the
bottom of the front panel. The rear
apron holds the power cord supports and
the submerged ASTIGMATISM control.
Four skidproof rubber feet are on the
bottom. A carrying handle/tilt stand is
provided.

All controls are clearly marked with
color coding, where required, and are
spaced sufficiently far apart to allow
easy access to each without disturbing
the adjacent control.

Each vertical channel has three con-
trols: the AC/GND/DC input selector, an
11-step (arranged in a 1-2-5 sequence)
VOLTS/CM selector rotary switch with a

CERTIFICATE OF CALIBRATION
LQCKHEED ELECTRONICS COMPANY. INC.
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coaxial VARIABLE vernier that permits
adjustment of sensitivity from 10
mV /cm to 20 V/cm, and a vertical posi-
TION control that has a provision to turn
the channel off. Each channel also has a
recessed DC BAL adjustment. BNC input
connectors are used for the signals ap-
plied to both channels.

The horizontal sweep TIME/CM select-
or switch has 19 steps from 0.2 s/cm to
200 ns/cm, also arranged in a 1-2-5
sequence. The coaxial-sweep VARIABLE
control can be pulled out for X5 magni-
fication to expand sweep speeds to 40
ns/cm. An EXT input is provided with a
BNC connector. The TRIG LEVEL can be
selected from EXT, Y1, Y2 or LINE—all
either + or —. The TRIG MODE can be
selected from DC. acC. or Tv. The HORiZ
POS control is coaxial with the TRIG
MODE switch.

The INTENSITY control includes a
PWR OFF position, which is indicated
by a red LED adjacent to this control.

The 5” round CRT is enclosed by a
square bezel having an 8 x 10-cm grati-
cule. Complete specifications for the
10-4550 Oscilloscope are shown in the
accompanying Table.

Comment. After assembly, the instru-
ment was aligned in accordance with the
operation manual supplied with the kit.
Using our bench instruments, we

POPULAR ELECTRONICS
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MANUFACTURER’S SPECIFICATIONS

VERTICAL

Detlection Factor:
Sensitivity: 10 mV/cm to 20 V/cm
Variable: Continuous between steps to
approximately 60 V/cm
Accuracy: Within 3% (10° to 40° C)

Response:
DC Coupling: DC to 10 MHz (—3 dB) at 6
cm
AC Coupling: 2 Hz to 10 MHz (—3 dB) at
6 cm

Rise Time: 35 ns
Overshoot: Less than 5%

Input:
Impedance: 1 megohm shunted by 38
pF
Maximum: 400 V peak combined ac and
dc

Modes:
Single: Y1 or Y2 selected by posiTion
control
Dual: Chopped (200 kHz) or alternate
automatically selected by TME/CM
switch

HORIZONTAL

Time Base:
Ramp: 0.2 s/cm to 200 ns/cm
Variable: Continuous between ranges to
approximately 0.6 s/cm
Accuracy: Within 3% (20° to 30° C). 5%
(10° to 40° C), referenced to 1 ms/cm
at 25°C

External:
‘Sensitivity: 0.1 V/cm (approx.)
Impedance: 100 kilohms (approx.)
Polarity: Positive input causes right-hand
deflection.
Frequency response: DC to 1 MHz (—3
dB)

“tweaked’ each circuit to the best of our
ability, and some excellent “‘book™
waveforms were seen.

The 10-4450 10-MHz, Dual-Trace
Oscilloscope was tested by the Lockheed
Electronics Instrumentation Laboratory
(Flainfield, N.J.) against standards
traceable to the National Bureau of
Standards, and it was verified that the
instrument met or exceeded its claimed
specifications.

Since we knew that the Heath scope
had passed its electrical tests with flying
colors, we decided to test it against our
bench scope, which had better specifica-
tions (and cost a few hundred dollars
more than the Heath model). We ex-
pected our bench scope to outperform
the Heath, and indeed it did. But it was
not sufficiently better to be worth the
extra hundreds of dollars.

The 10-4550 triggers very solidly on
low-level, high-frequency waveforms
with excellent sync lock. Sync was good
to about 20 MHz. The TV triggering is
also excellent, and the trace brightness
is good even at very high writing speeds.
Both focus and astigmatism are excel-
lent, and there was no difficulty in
observing the trace in detail with the X5
magnifier provided. We found the X-Y
mode (used mostly in chroma align-
ment) on the Heath slightly better than

MARCH 1982

TRIGGER
Internatl:
Automatic: Adjustable over 10 div.
Normal: Adjustable over 10 div.
Slope Selection: + or —
Sensitivity /Bandwidth:
DC mode (auto/norm.):
1 0or 1.5 cm, dc to 20 MHz
AC mode (auto/norm.):
1 or 1.5 cm, 20 Hz to 20 MHz
TV mode: (auto/norm.):
1 cm, 20 Hz to 1 kHz
1.5 cm, 15 Hz to 2 kHz
External:
Automatic: Adjustable over 0.8 V
Normal: Adjustable over 0.8 V
Slope Selection: + or —
Sensitivity /Bandwidth:
DC mode (auto/norm.):
1.5 or 1.0 cm, dc to 20 MHz
AC mode (auto/norm.):
0.5 or 1.0 cm, 20 Hz to 20 MHz
TV mode (auto/norm.):
0.5 cm, 20 Hz to 1 kHz
1.0 cm, 20 Hz to 2 kHz
Impedance: 1 megohm shunted by 40 pF
XY
Y Channel: Same as venrtical
X Channel: Same as vertical except re-
sponse limited to 1 MHz
Phase Shift: Less than 8 degrees at 100
kHz
GENERAL
CRT:
Type: 5-inch round, mono-accelerator
Acceleration Potential: 1.8 kV reg.
Power:
Voltage: 105/130 AC or 210/260 AC
switch selectable; 70 W at 120 V.

the more expensive “house” scope, pri-
marily due to the small differential
phase shift between the two channels.

The 10-4550 runs cool, even after
many hours of use, and there were little
or no observable changes with the nor-
mal variation of line voltage we encoun-
ter during our working day. Both mag-
netic and r-f shielding are good, and no
trace distortion was seen when operating
a ham and CB rig in close proximity to
the scope.

Physically, the 10-4550 is easy to
handle as each control ““fits” the fingers,
and each is clearly identified. Since the
controls are properly grouped as to func-
tion, the hand automatically goes to the
right control. Even our left-handed tech-
nician had no problem.

We have been using the Heath 10-
4550 for almost a month, and the con-
sensus of the users is that it is an excel-
lent scope, and well worth the money
and time put into the kit. When assem-
bled and calibrated by Heath, the cost is
$670. So there’s a $230 savings right
there. Moreover, kit assembly is simpli-
fied through the use of only four
printed-circuit boards. So the project
has proved that, if the kit is built, 1t is
possible to have a superior instrument at
a reasonable cost. —Les Solomon

CIRCLE NO. 104 ON FREE INFORMATION CARD

WWW_akherieaniadiahistaory com

J\eoo. 749
[ATARI® List 51080 ',,' |

EXam@ive. |

ATARI® 406.' $ 359

Atari 830 Acoustic Modern 5159
Atari 82580 Col. Impt. Ptr 5569
Ataril6KRamMem.Mod. ......... .. .579
Atarid410 Prog. Recorder . ... ... .. ...569
Atari 810 Disk Drive PP ik S8,

(,5/; HEWLETT

PACKARD

HP-85,

New HP-125

P/M" based.

$2,589

~ HP-85 Accessories

5% Dual Master Disk Drive 52025
SVa Single Master Disk Drive 81275
HP-85 Application pacs standard 151 S $85
Serial (RS232C) Interface Mod o 8355
GPI1O Interface Module List $389

CV with five times
more memory

built in.
List $325

$249

HP-41C
List $250

$189

$289 .00

HP-41CV Printer

HP-41CV Quad Mem. . . ..
HP-41CV CardReader .
HP-12C .. .
HP-T1C. . ... ..
HP-33C ..

Box1073
Syracuse, N.Y. 13201

(800) 448-5259

INN.Y. call: (315) 475-6800
Prices do not include shipping by UPS.
All prices and offers
subject to change without notice
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QUALITY

parts at

 DISCOUNT PRICES !

FULL S1ZE CHANGER
B.S.R. MODEL €198
CERAMIC CARTRIDGE
* PLAYS 33, 45 & 78
RPM RECORDS. ..
CUE/PAUSE LEVER
ADJ. TRACKING FORCE

RECORD CHANGER DOES NOT [NCLUDE BASE OR A.C. CORD..

$25.00 EACH

4 for $90.00

4PDT RELAY

« 34 pin style
- 3amp contacts
» 24 voitd.c ot
120 voir a.C.
« Used but lully tested

$1.70 EACH

specily coil voitage

LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ each

JOYSTICK
PRECISION
DEVICE. ..

CONTAINS &
50K CENTER
TAPPED ALPS

$4.75 each

MINI SIZE
BUZZERS

1% to 3 volts 75¢ eal

""m< WITH WIRE LEADS

1% to 3 volts 75¢ea

L WITH PIN TERMINALS
3 to 7 volts

RFI1/EMI FILTER

FOR NOISE

SUPPRESSTON
C/D# APF540W
RATED:5 AMPS

&3 /
/ 250 VAC

<" $3.50 each

WITH PIN TERMINALS
o/ 75¢ each

SPECIAL

MITSUMI
MODEL UES-A5S5F

1000 MFD 25 VOLT

VARACTOR UHF TUNE
L) FREQ  RANGE
MH,

ANTENNA  [NPUT

l OHMS
# $25.00 each
10 for $220.00

SEND FOR
e! 40 PAGE

COMPUTER
GRADE
CAPACITOR

Fre

2 1/2" DIA X & 3/4'" HIGH

®l 2 FOR $1.00

FLAT LEVER
z MINI-TOGGLE
SPDT (ON-ON) [

5 AMP 7 120 vaC
CEK 7105
$1.00 EACH
10 for $8.50 %
100 for $75.00
&

)
L.E.D.s
STANDARD JUMBO
I}

DIFFUSED

10 FOR $1.50

700 mtd. 150VDC 52.01 e ‘

3,600 mfd. P
aovDoc  $100%F 4
1 3/8' DlA. X 3" H
6400 mfd.
60VDC $2.50
13/8%0ia X 4 1f4"
2,000mfd. 40 VDC $3.00
2'" DIA X 4 1/4" HIGH
18,000 mfd. 75 vDC $4.00|
2 1/2" DIA X 4 1/2" HIGH
20,000 mtd. 25VDC
" DIA. X 2%" HicH $2.00
22,000 mtd. 15vDC
2" 0 X 2 1/2%cn $2.00
22,000 mfd.40VDC
O DIA. X 6" HIGH $3.00)

DIA. X &' HIGH
2,000 mtd. 15VDC
2" DIA. X 4" HIGH
CLAMPS TO FIT CAPACITORS 50¢ ea

GREEN 10 FOR 52.00
YELLOW 10 FOR 52.00

FLASHER LED /h
§ VOLY OPERATION
JUMBO SIZE
2 FOR $1.70
Bl POLAR LED
2 FOR $1.70
SUB MINI LED
,079" X ,098"
20mA at 1.75v
10 FOR $1.00
200 FOR $18.00
QUANTITY PRICES AVAILABLE

ICANNON XLRA-3-13
CONNECTOR

3 PRONG

CHASSIS MOUNT [/
@ b/
\‘_-//

SUPER SMALL
PHOTO-FLASH
170_MFD 330 VOLT
= 1Y'x 78"
2tor $1.50
10 for $7.00

CONNECTOR
$2.00 EACH
10 tor $19.00
BLACK LIGHT
(ULTRAVIOLET)
C— — m
G.E. # F6T5BL $2.50 each

TRANSFORMER

750 MFD 330 V

PHOTO FLASH ;- >

" HIGH X1 1/4' DIA
$1.25 EACH

10 FOR $11.00

120 volt
primaries

€ VYOLYS at 150 mA

$1.25

2’ DIA. 172VDC
BUZZER SPECIAL'
50 ¢ each
10 tor $4.00
100 for_$35.00

12 v.CT.8t 500mA $2.50

16.5 V. at 3 AMPS  $6.50
18 VOLTS at 1 AMP $4.50
25.2 VCT at 2.8 AMP $5.50

2" ALLIGATOR CLIPS
3 3 A4

500 clips for $50.00

¥ c\** MRF 901
MICROWAVE
TRANSISTOR
$2.50 EA.

ALL ELECTRONICS CORP.

905 S. Vermont Ave.

P.0. BOX 20406

Los Angeles, Calif. 90006

(213) 380-8000

Mon. - Fri.
9AM-5PM

Satur
10 AM -

TERMS
« Quantities Limited
« Min. Order $10.00
+Add $2.50
Shipping USA
» Catif. Res. Add 6%
« Prompt Shipping

day
= ofC

3PM
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COMPUTER

Extend Your Apple

XPANDABILITY is the Apple mi-

crocomputer’s forte. You can easily
add a Z-80 microprocessor with Micro-
soft’s Softcard. And a wide variety of
80-column cards, bus expansion hard-
ware, and other enhancement products
are readily available.

One company that offers much for the
Apple is Mountain Computer, Inc.
(Scotts Valley, CA). Should you want to
add a clock, Mountain offers two op-
tions. The first, called simply, The
Clock, costs $350, fits into any available
peripheral slot on the motherboard, and
has its own on-board 4-day battery to
keep time when the computer is turned
off. The Clock can be used for more
than just keeping time. By adjusting the
interrupt frequency, the interval clock
can be set from 0.1 ms to 33,554,432
seconds depending on the application.

If you are short on space and need
more than a clock, you might consider
the CPS Multifunction card. Priced at
$239, this card contains a clock, plus
serial and parallel ports. It can be con-
figured to handle the Epson MX-80 or
Diablo 630 printer, a modem, and clock
functions—all at the same time.

Besides hardware, Mountain provides
a series of software packages that allow
using the CPS card in the Apple envi-
ronment with Pascal or CP/M. And like
the clock card, all you have to do is plug
it in. However, the CPS card doesn’t
work with Computer Stop’s DoubleVi-
sion 80-column card under CP/M.
That's because of a software conflict
that isn’t easily resolvable. However, all
is not lost. You can use the card easily
with Sup-R-Term, or the Videx video
card, and (reportedly) with Wesper Pe-
ripheral’s new Whizzard-80 card.

The Expansion Chassis. With only 8
card slots, you may quickly run out of
space on a basic Apple. Mountain has
done something for that with the Expan-
sion Chassis. This $750 package allows
eight more slots and is easily connected
via an adapter card and cable.

The adapter card can be plugged into
any slot, but three is a logical choice
since it gives easy availability to a rear
opening in the Apple cabinet. The ex-
pansion chassis comes with appropriate

WWW amercaanadiohistary com

By Carl Warren

software hints to aid in using it under
software control. The chassis doesn’t
just augment the Apple but allows an-
other bank of eight slots for adding
peripherals. However, plug-ins like the
Softcard and video cards must reside in
the main Apple. In addition, when the
chassis is selected (either by a front-
panel switch or software), the video card
won’t work; but in most cases this
doesn’t really cause a problem.

The expansion chassis is a good loca-
tion for such products as: ROMPlus,
priced at $155; A/D + D/A card for
$350; and possibly even RAMPIlus for
$189. The latter item boosts the Apple
memory to 80K bytes and can reside
either in the Apple itself or the expan-
sion chassis.

Because of its unique architecture, the
expansion chassis can be used with other
systems that allow access to the bus sig-
nals. All that is necessary is to design a
bus adapter.

Should you use the ROMPIlus card,
either in the expansion chasis or the
basic Apple, there will be 12K bytes of
ROM available for any home-designed
applications. The chassis design sup-
ports either six 2316 or 2716 EPROMs,
and can be set up so the programs are
accessed when the Apple is turned on.

Interestingly, you can couple the
ROMPIlus with the CPS multifunction
capabilities and have an automatic com-
munication system. And, if you have an
application requiring the gathering of
analog data. an A/D + D/A board can
be used. This board gives 16 channels on
either side and can be used for spectrum
analysis, remote data gathering, curve
tracing, temperature sensing, and a host
of other applications.

The only problem we encountered
with software was with the previously
mentioned conflict between the Double-
vision card and CP/M. Not really a
problem, but something you need to be
aware of, is that the expansion chassis
may cause RFI, specifically on TV
channels 2 and 3. However, no other
problems were noticed, and no interfer-
ence to the disk or display operation was
observed. The RFI source appears to be
the flat cable connecting the expansion
chassis to the Apple. This RFI can be
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ANNOUNCING TWO
NEW TERMINALS

Smart e Fast * Graphics * Matching Modem and $295 Printer

Netronics announces a state of the art
breakthrough in terminals. now at prices you
can aftord, you can go on-iine with data-bank
and computer phone-line services. I1's ali
yours: “elactronic newspapers,” aducational
services. Dow-Jones stock reports, games,
recipes, personal computing with any level
language. program exchanges. electronic bul-
letin boards and more every day!!!

Netronics otfers two new tefMinals both
feature a full 56 key/128 character typewriter
style keyboard, baud rates to 19.2 kiiobaud. a §
rugged steel cabinet and power supply. The e ——
simplast one, FASTERM-64, is a 16 line by 64 or 32 character per fine unit, with a seral
printer port for making hard copy of all incoming data, and optional provisions for biock and
special character graphics. The "smart” version, SMARTERM-80. teatures either 24 (ine by B0
characters per line or 16 by 40 characters per line, it offers on-screen 8diting with page-at-a-
time pninting, 12,000 pixel graphics, line graphics. absolute cursor addressing. underiining,
reverse video, one-half intensity and much more simpty plug them into your computer or
our phone modem and be on-line Instantly. Use your TV sel (RF modulator required) of our
delux green-phosphor monitor pictured above. For hard copy just add our matched printer

Price breakthrough!!t Own the FASTERM-64, a complete terminal kit, ready to plug in for
just $199.95 or order the SMARTERM-BO kit for just $299.95. (both available wired and tested.)
Be or-line with 1he miilion-doliar computers and data services today we even supply the
necessary subscription forms.

More good news: Ali the components in our terminals are avaiiable separately (see
coupon), S0 you buy only what you need!!!

FASTERM-64 DISPLAY FORMAT: 64 or 32 characlers/(ine by 16 lines 96 disptayable
ASCII characlers {upper & lower case) 8 baud rates: 150, 300, 600, 1200, 2400 4800, 9600
19, 200, {switch sel) LINE OUTPUT: RS232/C or 20 ma current lcop VIDEO OQUTPUT. 1V
P/P (EIA RS-170) CURSOR MODES: home & clear screen, erase to end of line. erase cursor
line, cursor up & down, auto carriage returniline teed at end ot fine & auto scrollin

REVERSE VIDEO BLINKING CURSOR ... PARITY off, even or odd STOP BITS 1,15
£ DATA BITS PER CHARACTER: 5,6, 7 or 8 CHARACTER OUTPUT: 5 by 7 dot matrix
ina7byt2cell .. PRINTER QUTPUT: prints ail incoming data 1K ON BOARD RAM

2K ON BOARD ROM CRYSTAL CONTROLLED COMPLETE WITH POWER SUPPLY
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 speciai graphics
characters ASCIl ENCODED KEYBOARD. 56 key/128 characters.

SMARTERM-80 DISPLAY FORMAT: B0 characters by 24 lines or 40 characters by 16 lines
128 cisptayable ASCII characters {upper & lower case) 8 baud rates. 110, 300, 600, 1200, 2400
4800, 9600, 19, 200 LINE OUTPUT RS232/C or 20 ma current loop VIDEO OUTPUT 1V
pp (EIA RS-170) EDITING FEATURES: insertideiete line, insert/delete character. for
ward/back tab . . LINE OR PAGE TRANSMIT PAGE PRINT FUNCTION CURSOR POSI-

TIONING. up, down, right, lett, plus absolute cursor positioning with read back VISUAL
ATTHIBUTES: underline, blink, reverse video, half Intensity. & blank GRAPHICS. 12.000
pixel resolution block ptus line graphics ON-SCREEN PARITY INDICATOR PARITY: off,

even or odd
a 9 by 12 block
BLOCK CURSOR
KEYBOARD: 56 key/128 character
SUPPLY
TELEPHONE MODEM 103 O/A FULL DUPLEX, FCC APPROVED DATA RATE 300 baud

INTERFACE: R$232/C and TTY CONTROLS: talk/data switch (no need to connect and
disconnect phone), originate/answer switch on rear panel NO POWER SUPPLY RE-
QUIRED.
ASCH KEYBOARD ASCil-3 56 KEY/128 CHARACTER ASCII
ENCODED UPPER & LOWER CASE FULLY DEBOUNCED y-
2 KEY ROLLOVER POS OR NEG LOGIC WITH POS STROBE ¥ 4
REQUIRES +5 & -12v DC (SUPPLIED FROM VIDEO BOARDS)
PRIMTER COMET | SERIAL /0 TO 9600 BAUD 80
CHARACTER COLUMN (132 COMPRESSED) 10" TRACTOR FEED

. UPPER/LOWER CASE INDUSTRY STANDARD RIBBONS

4 CFARACTER SIZES 9 BY 7 DOT MATRIX BI-DIRECTIONAL
PRINTING

STOP BITS: 110 baud 2. all others 1 CHAR. OUTPUT: 7 by 11 character n
PRINTER OUTPUT . 60 OR 50 Hz VERTICAL REFRESH BLINKING

. CRYSTAL CONTROLLED 2K ON BOARD RAM ASCi ENCODED
4K ON BOARD ROM COMPLETE WITH POWER

Continental U.S.A. Credit Card Buyers Outside Connecticut
CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call {203) 354-9375

NETRONICS R&D LTD. oept. e
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

COMPLETE FASTERM-64 TERMINAL (inciudes FASTVID-64 video board
ASCII-3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&l
... wired & tested $249.95 pius $3 P&! .. . graphics option: add $19.95 to
each of above

J COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply) . .. kit $299.95 ptus
$3 P&I . .. wired and tested $369.95 plus $3 P&l

| FASTVID-64 VIDEO BOARD (requires +5 & -12v DC) . .. kit $99.95 plus $3
P& ... graphics option add $19.95 . .. wired & tested $129.95 pius $3 P&
%raghics option add $19.95

1 SMARTVID-80 VIDEO BOARD (requires +5 & +/-12vV DC)
plus $3 P&l . .. wired & tested $249.95 plus $3 P&l
"1 DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&l

ASCI-3 KEYBOARD (requires +58& -12vDC) kit $69.95 pius $3 P&l .
wired and tested $89.95 pius $3 P&l

POWER SUPPLY (powers ASCII-3 keyboard & video boards)
$16.95 pius $2 P&l

ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired &
tested $149.95 pius $6 P&l

TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3

P&l
1 DOT MATRIX PRINTER Comet | . .. wired & tested $299.95 plus $10 P&l
RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&|
1 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR
CABLE ... $14.95 ea plus $2 P&l

.. kit $199.95

kit only

For Canadian orders, double the postage . Conn. res. add sales tax.

Total Enciosed $ _— i
[J Personal Check [J Cashier’s Check/Money Order
] VISA [J MasterCard (Bank No.
Acct. No. ___ Exp. Date

Signature I
Print Name _
Address
City _

State ~_ Zip _

T e—

POPULAR ELECTRONICS

FOR ONLY $129.95 Learn Computing :
:From The Ground Up =

» Build a Computer kit that grows
« with you, and can expand to 64k
« RAM, Microsoft BASIC, Text Edi-
» tor/Assembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

Here's the low cost way to learn the fundamentals of com-
puting. the all-important basics you'll need more and
more as you advance in computer skills For just 5129 85
you get the ad d-design E. motherb
with all the features you need fo learn how to write and
use programs. And it can grow into a system that is a
match for any personal computer on the market. Look al
these fealures: 8085 Central Processing Unit. the
microprocessor “heart”" of the Explorer/85. 1Lom the
millions who will buy and use the 8080/8085 this year
alonet). . Four 8-hit plus one 6-hit input/output ports from
which you can input and output your programs. as well as
control exterior swilches. relays. lights. eic. . a cassette
interface that lets you store and reload programs you've
learned 10 write defuxe 2.000 hyte operating
system/monitor makes it easy to learn computing n
several important ways: ¢ [l allows simpler. faster wril-
ing and entering of programs e i permils access by you
to all parts of the system so you can check on the status of
any point in the program ® [t allows tracing each pro-
gram step by step. with provision for displaying all the
contents of the CPU (registers. flags. etc.) & and it
does much more!
You get al! this in the starting level (Level A) of the
Explorer/as for only $129.85. Incred.ble! To use. just
lug in your BVDC power supply and terminal or
eyboard/display — if you don't have them, see our
special offers below.
O Level A computer kit {Terminal Version) 312905
plus $3 Pal”
O Level A kit (Hex Keypad/Display Version} . . . $129.98
plus $3 P&l
LEVEL B — This “building block” converts the mother.
board inta a two-slot St00 bus (industry standand) com-
puter. Now you can plug in any of the hundreds of S100
cards available.
O Level Bkil .. 549.95 plus $2 P&1."
O $100 bus connectors {two required}
postpaid
LEVEL C — Add stll more
computing power: this “build- g
ing block” mounts directly on
the matherboard and expands
the 5100 bus to six slots
O LevelCkit. . $39.95 pius $2
Pal’

$4.85 each.

O $100 bus connectars {five
required) $4.85 each
postpaid.
LEVEL D — When you reach the point in learning tha re-
quires more memory. we offer two choices: either add 4k
of a memory directly on the motherboard, or add 18k to
64k of memory by means of a single $100 card. our famous

JAWS
Level D kit: (CHECKONE]. O akon-board . $49.85
plus $2 Pal*; O 16k S100 "JAWS™  $149.98 plus $2
P&1":0) 32k §100 "JAWS"  $199.98 plus $2 P&1": () 48k
5100 JAWS" . $249.98 plus $2 Pal": O 64k S100
"JAWS" . $299.95 plus §2 Pal*

LEVEL E — An imporfant "'building block.” it activates
the 8k ROM/EPROM space on the motherboard. Now just
plug in our Bk Microsoft BASIC or your own custom
programs
O Level E kit .. $8.95 plus 50¢ P&L*
Microsoft BASIC — It's the language that allows you to
talk Englsh to your compurer! It 1s available three ways.
O 8kcassette versiol of Microsoft BASIC: {requires Level
B and 12k of RAM minimum: we suggest a 16k S100
‘JAWS" — see above) . . $64.95 posipaid
0 8k ROM version of Microsoft BASIC. {requires Level B
& Level E and 4k RAM: just plug tnto your Level E sockets.
We suggest either the 4k Level D RAM expanslon ora 16k
S100 “[AWS ™) $98.95 plus $2 P&l *
Disk version of Microsoft BASIC. (requires l.cvel B,
32k of RAM. floppy disk coniroller. 8 Nloppy disk drive)
$325 posipaid
TEXT EDITOR/ASSEMBLER — The editor/assembler
isasoftware tool (a program) designed to simplify the task
of writing programs. As your programs become longer
and more complex. the assﬁnﬂler €an save you many
hours of programming time Thig software includes an
editor program thal enters the programs you write. makes
changes. and saves Ihe programs on casseties. The assem-
bier performs the clerical task of translating symbolic
code Into the computer-readable object code, The editor/
assembler program is availahie either in cassette or a

ROM version.

0] Edilor/Assembler (Casseite versinn: requires Level
B and Bk [min.) of RAM — we sugges! 16k “JAWS’

see ahove) $59.95 plus $2 P&l *

O Editor/Assembler [ROM version. supplied on an $100

card: requires Level B and 4k RAM (min.) — we sugges

either Level Dor 16k "JAWS”) . $99.95 plus $2 P&l *

A" FLOPPY DISK — A remarkable “building hlock
Add our 8” floppy disk when you need faster operation.
mare convenient program storage. perhaps a business ap-
plication. and access to the literally thousands of programs
and program languages available today. You simply plu;
them into your Exploger/5 disk system — it accepts i
1BM-farmatted CP, rograms

O 8" Floppy Disk Drive  $499.95 plus $12 P&L.*

O Floppy Coniraller Card ~ $198.95 plus $2 P&L*

C Disk Drive Cabinel & Power Supply $69.95 plus.

$3 P&l*

O Drive Cables (sel up for two drives) .. $25.00 plus
1.

$1.50 P&l

O CP/M 2.2 Disk Operating System: includes Text
Editor/Assembler. dynamic debugger. and other features
that give your Explorer/85 access to thousands of existing
CP/M-based programs . $150.00 postpaid

NEED A POWER SUPPLY? Consider our AP-1. It can
supply all the power vou need for a fully expanded Ex-
plorer/85 (note: disk drives have their own power supply).
Plus \he AP-1 fits neatly into the attractive Explorer steel
cabinet (see below)

T AP-1 Pnwer Supply kit {8V @ 5 amps) in deluxe steel
cabinet  $39.95 plus $2 P&l.*

NEED A TERMINAL? We

offer you choices: the leas! ex-

pensive one is our Hex P
Keypad/Display kit that dis- LY
plays the information on a * 4 o
calculator-type screen. The ¥

po ™

other choice is our ASCII
Keyboard/Computer Terminal

kit. that can be used with either

WWW akmernieaniadiahietary com

NETRONICS Research& DevelopmentLtd.:
P¥N333 Litchfield Road, New Milford

wEng

4. Plug in Level E her: o
cepts Microsoft. BASIC or
1 Plug in Netronic's Hex Editar/Assembinr in ROM
Keypud/iispia 5. Add twa 5100 boards
2. Add Level B to convert 10 6. Add you own custom cir-
ouits {prototyping pe)

St
3. Add 3k RAM 7. Connect terminal

a CRT manitor or a TV set {if you have an RF modulator)
O Hex keypad/Display kit $69.95 plus $2 P&l.*

O ASCil Keyboard/Computer Terminal kit featury

full 128 character set. u&l case, full cursor control, 75 ochm
video outpul. convertible to

baudot outpul, selectable baud

rate. RS 232-C or 20 ma.l/O, 32

o 64 characier by 16 line for-

mats . $149.95 plus $3 Px1.”

(

[0 Steet Cabinet for ASCII Keyboard/Terminal .. $19.95
plus $2.50 P&L*

1 RF Modulator kit {allows you to use your TV set as a
monitor}, . $8.96 postpaid.

[0 12" Video Monitor (10MHz bandwidth) $139.95
plus $5 P&l *

O Deluxe Steel Cabinet for the
Explorec/ss . $48.86 plus $3
P&L*
O Fan for cabinet $15.00

s
#] :

plus $1.50 P&l *

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK —THERE’S
ONE FOR EVERY NEED.

] Beginner Pak (Save $26 00) — You get Lavel A (Ter-
minal Version} with Monitor Source Listing (825 value)
AP-1, 5-amp. power supply. Intel 5085 Users Manual
(Rew $199.95) SPECIAL $169.95 plus $4 P&L.*

O Experimenter Pak (Save $53 30) — You get Level A
{Hex Keypad/Display Version) with Hex Keypad/
Display, intel 8085 User Manual. Level A Hex Monitor
Source Lusting, and AP-15-amp power supply .. . (Reg.
$279.95) SPECIAL $219.95 plus $6 P&l.*

O Special Microsoft BASIC Pak (Save $103.00)— You get
Levels A (Terminal Version}. B. D {1k RAM). E. 8k
Microsoft in ROM. Inte! 8085 User Manual. Level A Moni-
tor Source Listing. and AP-1. 5-amp power supply
{Reg $418 70) SPECIAL $329.95 plus $7 P&L."

1 Add 2 Rom-Version Text Editor/ a.sembier {Requires
levels B and D or $100 Memory!. . .$99.95 plus 321’&] ¥e

Starter 8’ Disk System — Includes Level s, B floppy disk
controller. ene CDC 8" disk-drive. two-drive cable. two
$100 connectors; just add your own power suppiies,
cabinets and hardware o} . $1085 00) SPECIAL
$989.95 plus 513 P&L.* . .(] 32k Starter Sysiem, $1045.95
plus $13 P&1.° O 48k Starter System. $1095.95 plus $13
P&L.* O 64k Starter System. $1145.95 plus $13 P&L*

[ Add to any of above Explorer steel cabinet, AP-1 five
amp. power supply. Level C with two S100 connectors.
disk drive cabinet and power supply. two sub-D connec-
tors for connecling your printer and terminal (Reg
$225.95) SPECIAL $199.95 plus $13 P&l *
] Complete 64K System  Wired & Tested

lus 826 P&l.*

g} Special! Complete Business Software Pak (Save
$625,00) — Includes CP/M 2.2 Microsoft BASIC. General
Ledger. Accounts Receivable. Accounts Payable. Payroll
Package . (Reg $1325) SPECIAL $699.95 postpaid.

$1650.00

“P#I stunds for “pastuge & insurance.” For Canadiun or-
ders. douhle this amount

Contlinental Credit Card Buyers Outside Connecticut:

TO ORDER
Call Toll Free:
800-243-7428

To Order From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

CP/M 19 a reg. rademark of Digital Rescarch

* (Clip and mail entire ud)*

SEND ME THE ITEMS CHECKED ABOVE
;‘n!;lhEmlmed (Conn. Residents add sates tax): § _____
aid by

O Personal Check (I Cashier's Check/Money Order

|
LLLR L R R L e e e L L I oo T mMTTn

0 VISA O MASTER CARD (Bank No

Acct. No. Exp. Date

Signature e ———

Prinl Name —

Address .

City |

Slate - VOIS —

CT 06776 H
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damped by wrapping the cable with aluminum foil and
grounding one end. We recommend using grounded three-
wire power line to ensure proper system operation. We found
that interference increased to where it did affect the CRT
display when operating with a floating ground.

Other Software Systems. Some other software worth
your attention comes from Datamost, 19273 Kenya St,,
Northridge, CA 91326 (213-366-7160). This software compa-
ny supplies, for $29.95 each, Thief and Snack Attack. The
first is very much like the old game of Robots, but with some
interesting twists—it lets you fight back. For those of you
hooked on the famous arcade game Pacman, there is Snack
Attack. The idea is to eat as many gumdrops as you can and
avoid the guards. The action is very fast and it’s a hard game
to win.

Along the same line is a really classy program called Olym-
pic Decathlon, from Microsoft Consumer Products. Based on
the Olympic track-and-field events, the under-$30 game uses
both keyboard and game controls to let you try to win the
Decathlon. What makes this package exciting is its full use of
Apple’s graphics and sound effects. Decathlon begins by pres-
enting the Olympic rings and theme music. Then you're off
after that elusive gold medal.

Should your Apple applications be more business oriented,
consider Software Publishing Corporation’s Personal Filing
System (PFS) and Report. Both of these products are under
$100, and allow data handling as it suits you best. The PFS
package lets you design a blank form and enter data in any
way you desire. In addition, you can retrieve any data in the
file without needing a special key file.

The Report program is similar in that you use a form that
you design to specify how reported data is arranged. Unlike
other report generators, Report adjusts the columns, and all
you need to know is what data you want. Even if you purchase

computers

an Apple 111 with a hard disk, Software Publishing has PFS
and Report packages available, and they promise similar sup-
port for the new 68000-based Apple expected this June.

If you’re using the Z-80 Softcard, and want to expand your
Apple, I recommend (for starters) the CPS Multifunction
card. This card, with the associated software, gives the func-
tions necessary to access services such as Micronet.

Once you've got the system configured, sign into Micronet
and request the CP/MIG users’ group. You'll find CP/M
programs for everything from games to complex calculations.
A program you’ll particularly want to look for is called Bye. It
has several aliases, including H89/Bye, but all versions are
basically the same.

What Bye does is allow your Apple (or any other CP/M-
based machine) to be accessed from and then controlled by
another system. We're currently using Bye on the Apple and
other systems for this purpose, and have added XModem,
which is also available on the Net. XModem is a program for
uploading or downloading from a remote location.

To quickly see what’s on a Micronet, run Access by typing R
AccCEess. This program will tell you what’s available and how
to gain access. Remember that this software is public domain
(i.e., free), except for the cost of using Micronet. You can
reduce that time by getting SQ—the squeeze program. SQ
reduces program size, thus conserving disk space and reducing
download time.

Applefest/Boston. This is the second year for the Apple-
Specific Computer Show (the largest of its kind in the coun-
try, with over two hundred displays and booths plus seminars
and panel discussions). It will be held May 14 to 16 at Bos-
ton’s Hynes Auditorium fronf 11 a.m. to 6 p.m. daily. Tickets
are $6 for one day or $15 for all three days. For information,
call or write National Computer Show, 824 Boylston St.,
Chestnut Hill, MA 02167. 617-739-2000.

AKAIl

Limited Quantities
Special Closeout

WPIONEER
Portable Stereo

o ey,
139 =
s ot S o
=N
222933

SK-21

JENSEN
50 Watt System

\NHY PAY MORE! |

SAVE! |

MONEY o TIME e FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,

FACTORY SEALED CARTONS—

Fully Automatic
Including Cartridge

317

741Q-60

WUPIONEER
3 Heads with Dolby

o=

CT9R

TOLL FREE 800-356-9514
Over 100 Brands like:

Maxell
Empire
Altec
Sharp
Phillips
Shure

Acutex
Craig
Scotch
B.IC.
Stanton

Cerwin
Vega
Onkyo
Audio
Technica
Clarion

Technics
Pioneer
Marantz
Kenwood
Sansui
Jensen

Sony
Teac
Akai
Dual
Koss
TDK

CIRCLE NO. 52 ON FREE INFORMATION CARD
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CUARANTEED AND INSURED.
T415 A60 ab( SAVE ON NAME BRANDS LIKE:
MAGNAVOX RIGNEER Ve,
V.HS. 6 Hr. Programable KENWOOD IEAC
MARANTZ SANSUI
TECHNICS SONY

Weekdays 9-9
Saturdays 9-5 |

WISCONSIN DISCOUNT STEREO
Pickering 2417 w. badger rd. madison, wi 53713
608-271-6889

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

illinois audio

BANK CARDS ACCEPTED
12 East Delaware
Chicago, Ittinois 60611

312-664-0020
800-621-8042

CIRCLE NO. 22 ON FREE INFORMATION CARD
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Every 10 seconds, a burglary takes
place somewhere in the United States.
There was a 20% rise in violent crime
during 1980, the highest in 10 years.

Luckily, we have two unique
products to help keep vou from
becoming another crime statistic.

1. Portable intrusion alarm

How can you protect your home or
business without spending a fortune on
a perimeter security system? How
about when vou're sleeping in a hotel
room, an easy mark for the growing
population of hotel burglars?

Simply place the pockei-sized
SerisAlert™ in anv room, aiming the
sensor towards doors or windows. As
soon as an intruder enters, the
movement triggers a piercing alarm.

At home, a SensAlert in every room
protects you while you're in the house.
Its different from (and less expensive
than) perimeter security svstems,
which are turned on while you're away:
Even place SensAlert at your backyard
gate while vou sunbathe; the tone tells
you someone’s arrived,

Carry a SensAlert in your briefcase
or pocket when you travel, to protect
the entire hotel room, not just the door.

There’s no installation and no
electric wire; SensAlert is hattery-
operated. It can be set to work either in
the daytime or at night.

A free sign tor your door knob is
inctuded with each order. It warns that
the room is protected by SensAlert.

MARCH 1982

GET BURG
COMING AND GOING.

Put SensAlert in your desk drawer at
the oftice. It will go off if anvone opens
it while vou're out.

A built-in light allows vou to use
SensAlert as an emergencyv flashlight.
The alarm can also be triggered
manually; for a distress signal.

2. Plug-in theft protection

Valuahle electrical equipment is
at the top of a burglar’s hit list.
Tyvpewriters, adding machines, TV,
stereos, tape recorders, power tools.

[t only takes a few seconds to unplug
and carry off a TV or tvpewriter. A
quick, easy theft and resale. You're
vulnerable at home and at the oftice.

Betore Alertmate™, vou had two
choices: bolt appliances to furniture, or
invest in a costly and complex security
system.

Now; vou can simplyv plug the
Alertmate into the wall outlet, secure it
with one screw; and plug in the
appliance.

If a thief pulls out the plug, a
piercing alarm goes oft. And keeps
going. A definite theft deterrent! The
only wav to deactivate the alarm is to
plug the appliance back in, or dial the
correct number code. The alarm will
also ring if the cord is cut.

A free sticker is included. It states
that the equipment is protected by
Alertmate, and gives you a space to
write in the name of an individual who
has the combination.

When vou want to move equipment

WWW amerazanadiehistary com

vourself, vou simply deactivate the
alarm with the combination. Protect
each piece of expensive equipment
inexpensively and easily with
Alertmate.
30-day free trial

It could cost you over $1,000 to
install security systems giving vou the
same amount of protection as SensAlert
and Alertmate.
1. Alertmate, the plug-in alarm for
valuable equipment, is only $24.95
including the free sticker plus $2.50
postage and handling.
2. SensAlert, the portable intrusion
alarm with tlashlight, scft-tone feature,
and free door hanger, is $39.95 plus
$2.50 postage and handling,
Order both at $64.90 and pay the $2.50
postage and handling onlv once: (Total:
$67.40) Batteries not included. Credit
card holders: use our toll free number.

rder Toll Free:
800)423-6383

In California: (800)352-6207

ESUNSk”ﬁs s

4357 Chase Avenue
Los Angeles, CA 90066

© Copyright 1981 Sunshkine Express
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AMAZING
DEVICES

at{(( PHASERS )))n

PPF-1 PHASER PAIN FIELD — This device recently devel-
oped and patented in our labs is being evaiuated by w enforce-
i1 ment agencies for rol and crowd control. It is now avaiable but
soon will come uncer the jurisdiction of weapons and infernal
machine control making it unavailable to the pudbbc. The device
| B hand-heid and looxs like 2 BUCK ROGERS ray gun. it1s hazar-
dous it not used with discretion

PPF-1 PLANS $15.00
IPG-1 INVISIBLE PAIN FIELD GENERATOR — This
amaning, simpie hand-heid device 1S about the size of a pack of
cigarentes and generales a directional held ol moderate to infen
sive Dain In the lewer part of the nead up 1o a range of 50° De-
vice 1S simpie and economul o make

1PG-3 PLANS $7. IPG-3K  ALL PARTS $44.50
1PG-30 ASSEMBI.ED& TESTED FOR ANIMAL CONTROL $59.50

———— LASERS —— i

RUBY LASER RAY PISTDL — Produces highly intense red
beam. capable ot burming A hazardous device. PLANS. PARTS
SOURCES $15.00
HIGH POWERED CARBON DIOXIDE BURNING AND CUTTING
Compiete plans and all parts sources $18.00
SOLID STATE tR 12 WATTS wilh built in power supoly
plans  $8.00 Complete kit with colimmator  $93.50
POCKET LASER puised. visibie red plans $6.00
Compiete kit . $39.50 Also complete plans ano parts
sousces for RUBY, YAG. NEODYNIUM, HeNe ARGON, DYE
NITROGEN and many more Lasers

~ 7" SECURITY ——Z—

SNP-2. SNOOPER PHWONE — Dral nome of office phone
while on vacation acivating sensitive mike widhout phone
nnging. Excetent property profechion and infrusion device

Digital
Multimeler

The Drake DM2350 Digital Multimeter is a
convenient. small hdndheld liquid crystal
display meter ideal for the serviceman or
hobbyist. This 3Y2 diglt meter Is auto-ranging.
auto-zeroing. has polarity indication. and an
over-range warning signal. Battery life is
greater than 300 hours with a “low battery
Iindicator. A continuity test sounds a signal
when circuit resistance Is less than 20 ohms.
Dc accuracy is a basic 0.8%

Batteries. probes, 20 amp current shunt, spare
fuse and soft carrying case all Included at $95.95

Add $2.50 shipping and handiing per order NP2 PLANS $7.00
Send check with order and provide street address ::% ASS[M:&DP::{)SY[STED :9‘:3
for UPS shipment. Ohio residents add Sales Tax LONG RANGE XMTR PLANS 3
Charge card buyers may call toll free M AN $7.00

SEE-IN-THE-DARK PLANS $10.00

1-800-543-5613

DIRECTIONAL SHOTGUN MIKE PLANS $8.00

= In Ohio, or for SUPER SENSITIVE PARABOLIC MIKE PLANS $8.00
@ (I 4 information call SOUND & TELEPHONE OPERATED TAPE RECORDER  $7.00
. 1-613-866-2421 CATALOG ON PLANS KITS & FINISHED UNITS $1.00

R.L. DRAKE COMPANY

540 Richard Street, Miamisburg. Ohio 45342

; INSTITUTIONAL AND DEALER INVITED

Send check o money order To

SCIENTIFIC SYSTEMS, oopt. Q1. 8ex 716
AMHERST. W.H. 03031

CIRCLE NO. 13 ON FREE INFORMAYION CARD

camput/que computique
Your (ﬁ’] HEWLETT

PACKARD

THE HP-85!

CIRCLE NO. 43 ON FREE INFORMATION CARD

Texas Instruments HHaesigleniess

Full Spectrum of Libraries
Pakettes. Computer Periph
erals an: ware. including
the NEw TI LOGO

Tr-5010 Hand/Pnnt
T1-5135 Pnnt/Disp
T-5120 Ponter
T1-5130 Pnnt/Disp
T-5142 Print/Disp
Speak & Speli. Read
Speak & Math
Touch & Tell

COMPLETE ENHANCEMENTS. PERIPHERALS AND
ACCESSORIES
HP-67/97

T-58C HP-33C

Bus Anal Il T-59 X HP-34(

Invest Anal PC-100C ! HP-38¢

TI-Programmer
TI-57 CaLL

79.95
114.95
114.95
CaLL

HP-12C NEW Bus CALL
HP-41/41CV CaLL
HP-85 Computer . CALL
HP-125 NEW

NEW S CALL

MBA .95 99/4A Computer HP-11
VL TONE Musical/Calc

EPSON o CASIO CA-90 Cal/Game Watch

MX-100
CHESS CHALLENGER 7 F-100 Depth Tested Alarm Chrono
CP-10 Pocket Printer 69.95

SENSORY CHESS
FX-3600P Prog Sc 39.95
"X-71 Ch 49.95

69.95
59.95

39.95

5813 SCI PROGRAMMABLE
1182A PRINT/DISPLAY
TALKING CLOCK

EL-6200 DIG EXEC SEC

HA
TOUCH THE FUTURE

A ATARI 400 (16K

ATARI  ATARI 800 (32K

(714) 549-7373
INFORMATION LINE

Also SHARP, CANON, TOSHIBA. MATTEL.
PEARLCORDER, PULSE, TACH, GTE, CODE-A-
PHONE. RECORD A CALL, ITT. OLYMPIA, BSR.
SEIKO, PHONE CONTROLLER. MURAPHONE,
AND MANY OTHERS. ALL AT GREAT PRICES!

(800) 432-7066
TOLL FREE (Within CA)

(800) 854-0523
TOLL FREE (Outside CA)
WE WILL MEET OR BEAT ANY COMPETITOR'S AOVERTISEO PRICE ON MOST ITEMS IF HE HAS THE MOSE DN HANG,

VISA. MASTERCARD. MONEY ORDER. PERS. CK {14 WRKG DAYS T Ri. COD ACCEPTED MIN $4.95 SMIPPING |
AIR ON REQST CAt RES ADD 6% SALI _ALL MDSE TO AV RICES SUBJ_TO CHANGE POPE LM82

MAIL & PHONE MID WILSHIRE
ORDERS ONLY

(213} 385-7777
3211 SO. HARBOR BLVD

LAWNDALE
SANTA ANA, CA 92704 (213) 370-5795
NEWPORT

BREA
(714) 549-7373 (714) 990-6600

PROFESSIONAL DISCOUNTS

CIRCLE NO. 8 ON FREE lNFORMAYION CARD
W amerieanRiadiahietary com

PASADENA
(213) 795-3007

TARZANA
(213) 705-7507

WRITE
ORCALL

FOR
FREE
CATALOG WEST LOS ANGELES

(213) 8200423

COIMPUTER
SOURCES

Hardware

NiCad Adapters. Using a convention-
al AA-size rechargeable nickel-cad-
mium cell, this novel system has an
adapter sleeve to emulate a C-cell in
applications requiring such a cell size.
The C-cell sleeve can be inserted within
a D-cell plastic sleeve to create that size
cell. Thus, a single AA cell can be used
in many applications. Four sets of
sleeves are $12.95 including cells. Op-
tional recharger for 2 or 4 AA, or one
9-volt battery is $6.95. AA cells are
$1.99 each, and adapter sleeves are
$1.50 per C and D set. Add $2 postage/
handling. Address: Burton Products
Corp., Drawer E, Coram, NY 11727
(Tel: 516-698-1272).

Disk Emulator. The Disk Emulator
simulates a disk drive for the Apple I1.
Its 64K RAM card can be accessed via
the DOS 3.3 LOAD, SAVE, OPEN,
READ, WRITE, etc.,, commands in
BASIC, or the RWTS of machine lan-
guage. A pseudo SLOT/DRIVE num-
ber accesses the emulated drive, and the
emulator will not interfere with the
operation of a peripheral card installed
in that slot. Since there are no motor,
step, nybble, or search delays, the emu-
lator is faster than the disk. A single
64K card can simulate 256 disk sectors
(tracks 3 through 18), in half-disk
mode, or two 64K cards simulate 32 disk
sectors (tracks 3 through 34). The Disk
Emulator will support up to six 64K
RAM cards to provide 384K bytes of
online storage organized as three 128K-
byte disk drives. It can copy the contents
of a floppy diskette, or load the emu-
lated diskette into the floppy, within 18
seconds. The package contains two 64K
RAM cards, Disk Emulator 2.1, and
demo. $700. Address: Great Lakes Digi-
tal Resources, POB 32-133, Detroit, MI
48232.

STD 1/0, Timer, Counter. The STD-
VIO8 board features eight program-
mable /O ports, with each of its 64 /O
lines individually programmable as in-
put or output. 16 handshake lines permit
high-speed data transfer. Four 16-bit
timers range from 2 us to hours, auto-
matic pulse output on I/O line, and
interrupt-on-time out capabilities are
provided. Four 16-bit event counters
monitor incoming /O without CPU in-
tervention. Four programmable shift
registers permit serial data to be sent/

POPULAR ELECTRONICS
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received, and programmable interrupts
avoid overhead of software polling.
Switch-selectable addressing and stan-
dard 50-pin headers are provided. $199.
Address: Forethought Products, 87070
Dukhobar Rd., Eugene, OR 97402 (Tel:
503-485-8575).

Color Computer Buffer. The Colour
Buffer for the TRS-80 Color Computer
gains access to the system bus via the
game card slot. It terminates in a stan-
dard 22/44 card edge connector and
provides fully buffered address, data,
and control lines. It allows the user to
plug in a variety of peripherals including
this firm’s upcoming RAM cartridge,
serial and parallel 1I/O port, and an
EPROM Programmer. $59.95. Address:
TBH Canada, 67-3691 Albion Rd., Ot-
tawa, Ontario, Canada KI1T 1P2.

Apple Printing. Apple AP PAK con-
tains an AUTO PLOT printer control
card, interface cable, and software pro-
grams to allow the Apple to use all
graphics capability of the 88 or 89
graphics printer. An unlimited number
of character fonts, large headlines, in-
termixed fonts, and graphics dumps of
hi-res files can be performed. It can also
generate individualized computer let-
ters, FONT WRITER allows text, bold,
or italics in three heights and six widths
besides the conventional ASCII fonts
resident in the printer. LETTER POST
facilitates generation of letters to speci-
fied names in Apple Post or Mailing List
Database programs. Graphics can be
inserted in text. $145. Address: MPI,
4426, South Century Drive, Salt Lake
City, UT 84107 (Tel: 801-263-3081).

Software

ELF Pllot. The easy-to-use Pilot lan-
guage for the ELF II requires 4K mem-
ory plus ASCII and video boards. Be-
sides the usual Pilot instructions, it
includes UP (move text pointer up xxx
lings), DOWN (move text pointer down
xxx lines), BEGIN (move text pointer to
start of text and display new line), END
(end of text), INSERT (one line of
text), KILL (delete xxx line of text and
display new line), TYPE (type xxx
lines), CLEAR (delete text), SAVE
(dump to cassette), APPEND (inputs
from cassette appends to current text),
MONITOR (returns control to system),
RUN (execute), and LENGTH (text
buffer length). Cassette is $19.95. Ad-
dress: Netronics R&D Ltd., 333 Litch-
field Rd., New Milford, CT 06776 (Tel:
800-243-7428).

Color Computer Instructor. The
TRS-80 Color Computer Learning Lab
(26-3153) includes eight ready-to-run
cassettes and a 30-lesson text to allow
the user to gradually develop program-
ming skills. The first section introduces
the computer, programming, and self-
grading lessons. The second section in-
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Fast, Accurate, Transparent, Quiet. ... Affordable

91 ELM STREET

X SYSTEMS MANCHESTER CONNECTICUT 06040

CIRCLE NO. 38 ON FREE INFORMATION CARD

Kit Makes Electricity Cheap

You'll be

a little richer
, after building
T one of these...

NoZ
a Vesg,, ©
SAre,, ey

\\\f/r

L/

e Reduces Your Electric Bill

e Save As Much As 40% on cost of 1 HP Motor Rating

operating Appliances & Machines

e Starts Paying For Itself as soon
as it's installed

® Eligible for 15% Energy Tax Credit

® Appliances & Machines run quieter
and cooler

e Easy Assembly

® Typical Applications
Swimming Pool Filters
Furnace and Attic Fans

Freezers
e Protects Motors from Burn-out Air Conditioners
e Simple Plug-in Installation g?ivr:fjers

e Patented Solid State Electronics

electric bill.

POWER PHASER is a patented, solid state analog mini-computer that constantly
calculates the exact amount of power a motor requires to do work at any in-
stant and automatically adjusts voltage to this precise level. Energy consumption

is reduced, motor life is extended - MONEY IS SAVED.

PHONE ORDERS - Credit card or C.0.D. customers call 301-272-2860

Lincomm Corporation/Advanced Technology Systems
Dept. RE100/415 W. Bel Air Avenue, Aberdeen, Maryland 21001

Send Factory Wired POWER PHASER(S)-59.95 ea.
Send POWER PHASER KIT(S)-36.95 ea.
Include $2.00 Shipping & Handling. Maryland Residents add 5% tax.

Check or Money Order enclosed

Chargeto: . Mastercard = maam
cadMNo._ Expires.

Bank Mo. (Above your name Mastercard only)__ = T e —
PLEASE PRINT CLEARLY

NAME___ == === ADDRESS__ e r
QIR e~ " T __ STATE_ Rl ZIPr__®. o

Cut the cost of operating motor driven ap-
pliances and machinery AS MUCH AS 40%

$36.%.

FACTORY WIRED $59.95
e High Capacity 120 Volt 15 AMP,

IT

e Compact 3" x 5" x 2" Package

Clothes and Dishwashers

Any AC Motor Driven Device
USED BY A NATIONALLY ACCREDITED TECHNICAL SCHOOL IN THEIR TRAINING PROGRAM

Advanced SPACE AGE Technology now makes possible the ONLY electronic kit
that PAYS FOR ITSELF and keeps on paying you a dividend by lowering your

Visa

CIRCLE NO. 27 ON FREE INFORMATION CARD
WWW.amerncaatadioRietery com
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Free!

Edmund Scientific
Catalog

EAANU R o

Edmung Sceontic Cusreg

Astronomy, Microscopy, Biofeedback,
Weather, Alternate Energy, Binoculars,
Optics, Magnets, Magnifiers, Tools,
Unique Lighting, Lab Equipment, and
much more. Over 4,000 unique and
fascinating products. Send for our
FREE, colorful 1982 Edmund Scientific
Catalog. . .Today!

Rush me your free catalog!
Name

Address =

City ) —
State Zip

Clip And Mail Coupon Today To:
Edmund Scientific Co, Dept. 8211 AVO6
Edscorp Bldg., Barrington, N.J. 08007

No. 3455 ©1882 Edmund Scientific Co.

CALCULATOR SAVINGS
(,;ﬁ HEWLETT

PACKARD

HP-11C Stim Scientific ... $107.95
HP-12C Slim Financlat
HP-32E Sclentific .. 4295
HP-33C Programmable . . 68.95
HP-34C Advanced Program ..
HP-37E Financial ... 58.95
HP-38C Advanced Financial . -

164.95
82143A Printer/41 289.95
82153A Optical Wand/41 92.95
Quad Memory/41C 76.95

| 57995 i
HP-83 Desk Computer 149500  82901M Dual Disc Or . 1999.00
HP-85 Desk Computer 1999.00  82905A Dot Matrix Pr .. 749.00
16K Memory Expansion 159.95  HP-125 Model 10 . 4984.00
Call for Low Prices on all Accessorles and New HP- IL Prndum

TI-55-1.... $42.95 T1-99/4A Console $367.95
TI-58C . ... 89.95 Extended BASIC Module 76.95
TI-59 ....179.95 32K Memory Expansion. 289.95
PC-100C .. 159.95  P-Code Peripheral for Pascal . 299.95
LCD Prog . 59.95 Cali for low prices on all TI-99/4A products.
Sharg  PC-1211 Handheld Computer. 1424 Steps .. $149.95
CE-121 Cassette Interface ............ .. 2995
CE-122 Cassette Interface/Printer . ... .. . 109.95
PC-1500 Advanced Handheld Computer L....249.95
CE-150 Cassette Intf/4-color Printer-Plotter ..... 199.95
CE-151 4K Memory Expansion for PC-1500 . .. .. .. 64.95
Caslo  FX-602P Siim Programmable. 512 Steps .........99.95
FX-702P Handheid Computer, 1680 Steps . 159.95
FA-2 Cassette Interface for 602/702 .. . .. 4295
FP-10 Printer for 602/702 P S 79i85
MT-31 Compact Musical Keyboam L 13495
MT-40 Keyboard with Bass and Rhythms 159.95
CT-403 Home Entertainment Keyboard .. . 449.95

CT-701 Advanced Electronic Organ with Memovy 799.95
CA-85 Caiculator Alarm Chronograph Watch .. ... 3485
Pearl- 5202 Microcassette Recorder, One Hour .........79.95
corder 5802 Two-speed. Two Hour Recorder. .. . L9995
5801 Two-speed, Compact, Memory Rewind ... 138.95
X-01 Uitra-thin All Electronic ... .. L. 19995

Olivettl  Praxis 35 Electromc Portable Typewmer ... 549.95
FOI asler !! WVEEy USE Cashier s Check OF money order !W

1% of your_order (S375 minimum) East of Missp Riv add $1.50 CA res.
add 6%  Subject to availabiity  ViSA and MC accepted. USA Prices

ORDER 800-421-5188 Outside

TOLL-FREE Informatton line (213] 633-3262 CA, AK. HI

ﬁ@mg Tam's Inc, Dept. PE-3

14932 Garfield Ave.
INCORPORATED (213) 633-3262

Paramount, CA 90723
CIRCLE NO. 46 ON FREE INFORMATION CARD

NEW 23K
PERSONAL
COMPUTER

$239

SPECIAL FACTORY SALE PRICE!!

You get this NEW APF IM-1 full size, extra featured computer:
Includes a powerful 6800 motorola microprocessor, 14 thou—
sand bytes ROM with a simplified LEVEL |l BASIC built in, 9
thousand bytes user RAM, Color, Sound, Full 53 professional
keyboard, two 10 key numeric pads, two controllers, high speed
built in cassette that operates at 1200 baud, loads and reads 4
times faster than other computers, has built in speaker with

volume control, microphone jack, and 3 digit counter, high
resolution graphics 256 x 192 (LIKE APPLE). Text display is 16
lines, 32 characters. It has 8 colors. Will accept TAPE-DISK OR

PLUG IN CARTRIDGES.

Includes owners manual and BASIC

language book. 90 days parts and labor warranty, UL listed, FCC
approved. All this in a beautiful black and white CONSOLE
CASE. Weighs 20 pounds, list price $599.95.

15 DAY FREE TRIAL. Return within 15 days complete and

undamaged for refund of purchase price.

DON’T MISS THIS FANTASTIC SALE!! Phone 312-382-5244 to
order and get delivery in 7 days, or send a certified check,
money order or personal check to: Protecto Enterprises, Box 550,
Barrington, Ill. 60010. WE HONOR VISA AND MASTER CHARGE,
ship C.O.D. Add $15.00 for shipping, handling and insurance.

Illinois residents ad 6% tax.

CIRCLE NO. 56 ON FREE INFORMATION CARD

WWW. akherieaniadiahistaory com

— computers ___

volves games, formulas, music, sorting,
art, and teaching. Each of the 10 lessons
contains examples and experiments. The
third section contains eight lessons cov-
ering programming guidelines that can
be copied or modified, and take full
advantage of color graphics and sound.
It can be used with all versions of the
TRS-80 Color Computer. $49.95. Ad-
dress: Radio Shack and participating
dealers.

BASIC Tool. BPSXREF produces a
formatted program listing and an alpha-
betized list of program variables and
functions cross referenced to the line
numbers where they are used. It is
designed for Microsoft BASIC-80 S.x.
The formatted listing allows for page
titles, numbers, and skipped lines. A
variety of options allow a simple listing
or detailed cross-reference or a combi-
nation. It operates on ASCII formatted
CP/M files as produced by MBASIC
SAVE, with A option, or text editors
such as ED, WORDMASTER, or
MINCE. It requires a 48K CP/M sys-
tem. $124. Address: BPS, 82 Woods
End Rd., Fairfield, CT 06430 (Tel: 203-
254-1659).

6800/6809 Catalog. The White
Catalog contains programs and hard-
ware for 6800/6809 users including
DOS Ultilities 0 covering six transient
commands, DOS Ultilities 1 for the
Smoke Signal DOS, FTRAN, a file
transfer routine for CP/M, SCREDI-
TOR 11, a screen-oriented editor with 60
commands, MASTER, a multiple disk
catalog indexing system, CONFORM,
a form-controlled automatic 1/O pack-
age, SCARF, a data transfer system,
ADVENTURE, a game, and TREK-
68, a real-time arcade-type game for
DOS or FLEX systems. Address: UNI-
TEK, POB 671, Emporia, VA 23847.

Pascal/Z. Version 4.0 of this firm’s
Pascal/Z compiler with overlays and
SWAT (software analysis tool), an in-
teractive symbolic debugger is now
available. The Pascal/Z is pure Pascal
optimized for speed, and yields object
code that is both ROMable and re-
entrant. Since no interpreter is needed,
Pascal/Z runs 5-10 times faster than
code run under interpretive pseudo-code
implementations. The overlay capability
allows programs larger than memory
and uses a linking-loader. SWAT allows
use of both absolute and conditional
breakpoints, set a watch on variable or
routine, display breakpoints and vari-
ables and statement/module numbers,
display runtime requirements at any
point, display the last 10 statements exe-
cuted, and trace and display the proce-
dure/function stack. The user can modi-
fy global and local variables including
subscripts of arrays, fields of records
and enumeration types. Address: Ithaca
Intersystems Inc., 1650 Hanshaw Rd.,
Ithaca, NY 14850. O
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SOLID-SATE

DENCLOPMENTS

Focus on CMOS

‘HANKS to new and better chip

fabrication methods and design
techniques, the concensus of many semi-
conductor manufacturers and users is
that CMOS will soon become the most
popular integrated circuit family. Con-
ventional CMOS has a wide operating
voltage range and is relatively immune
to noise. Because of its very low current
consumption, CMOS is almost univer-
sally used in digital watches and pocket
calculators.

On the other hand, CMOS is slower
than NMOS, its most important rival,
and typically only a fourth as fast as
TTL. Also, CMOS gates require more
chip area and processing steps than
those made using other MOS technolo-
gies. These drawbacks of CMOS tech-
nology have posed cost, speed and fabri-
cation difficulties in the design of com-
plex microprocessor and telecommuni-
cation chips.

These problems are beginning to dis-
appear, however, with the new genera-
tion of CMOS chips. These chips have
smaller gate dimensions and use clever
design techniques. The smaller dimen-

sions increase internal switching speeds.

to, in some cases, those of TTL. Simpler
circuitry also speeds up the new chips
and makes possible a higher density of
gates per chip.

Now that CMOS performance has
been substantially upgraded, it’s being
considered for a wide range of large and
very large scale integrated circuits. For
example, a conventional 16K RAM
made with NMOS technology is a pow-
er-hungry chip which consumes nearly a
full watt while operating. The heat dissi-
pated by such a chip almost reaches the
thermal limit for inexpensive plastic
DIPs. CMOS technology could provide
a 16K RAM chip a standby power con-
sumption of well under half a milli-
watt!

An 8-Bit CMOS Microprocessor.
RCA has pioneered in CMOS technolo-
gy. Its CDP1802 is an 8-bit micropro-
cessor with a total instruction fetch-exe-
cute time as low as 2.5 microseconds.
This chip forms the processing unit for
RCA’s CDPI18S601 Microboard, a
moderately priced computer develop-

Fig. 1. Comparing traditional CMOS

By Forrest M. Mims

ment system. More than forty CMOS
expansion boards and hardware accesso-
ries have been designed to interface with
the Microboard.

The CDP18S601 can, if desired, be
powered by batteries. It can be pro-
grammed in BASIC and can be expand-
ed to include a keyboard and CRT mon-
itor. For more information about the
Microboard and its accessories, write
RCA (Solid State Division, Box 3200,
Somerville, NJ 08876) or call RCA
Microsystems Marketing toll-free (800-
526-3862).

Netronics R&D Ltd. (333 Litchfield
Road, New Milford, CT 06776) makes
the EIf II, a microcomputer designed
around the CDP1802 which is available
for much less than the RCA Micro-
board. For details about this computer,
write the company or read its ads in
recent issues of this magazine.

A 32-Bit Microprocessor. Probably
the most ambitious CMOS chip to date
is the Bellmac-32, a full 32-bit single-
chip microprocessor. This remarkable
chip is the latest in a series of CMOS
microprocessors developed at Bell Labo-
ratories. Its instruction set is similar to
that of a minicomputer which executes a
million instructions per second.

The Bellmac-32 includes some
100,000 transistors on a chip having an
area of only 1.45 square centimeters.

Bell Labs plans to squeeze a new version |

of the Bellmac-32 onto a 1-square-centi-
meter chip by reducing the minimum
fabrication dimension from 3.5 to 2.5
microns and by replacing space-consum-
ing random and control logic with pro-
grammable logic arrays (PLAs).

One key to the Bellmac-32’s 8-MHz
operating speed is the so-called “twin-
tub” structure shown in Fig. 1. In con-
ventional CMOS either the n or p chan-
nel devices can be formed in appro-
priately doped regions which assume a
tub-shaped profile. Twin-tub fabrication
combines the advantages of the tub
structure by allowing both n and p chan-
nel devices to be formed on the same
substrate.

Another important feature of the
Bellmac-32 is a form of circuitry called
domino-CMOS. This new circuit ar-
N+ N+ P+ P4+

P\ 277
P N

EPITAXIAL LAYER

with the new “twin-tube” approach.

CONVENTIONAL CMOS

N+ SUBSTRATE

" TWIN-TUB" CMOS

SILICON DIOXIDE INSULATION
T ALUMINUM METALIZATION
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MARCH SPECIAL

OKIDATA
MICROLINE
80A

\ Y

-
$329.00

NEC 7710 and 7730 Spinwriter $2345.00
NEC JB120 M 12" Monitor 159.00
M & R Sup-R-Terminal 279.00
Okidata Microline-82A 499.00
Microsoft Soft Card (Z-80) 279.00
Diablo 630 . . 1995.00
Televideo 912C 669.00
Televideo 920C 689.00
Televideo 950 929.00
CBM 8032 Computer 1149.00
CBM 8050 Disk Drive 1349.00
CBMm VIC-20 269.00
Amdek 100G . 159.00
Amdek Color < 1 13" Monitor 329.00
Qume Sprint 9/45 (Full Panel) 2295.00
Atari 400 16K 339.00
Atari 825 Printer 599.00
Atari 850 Interface . 139.00
Atari 810 Disk Drive 429.00
Atari 800 16K 749.00
Epson MX-70 349.00
Epson MX-80 449.00
Epson MX-80 FT 549.00
| Epson MX-100 FT ... 729.00
| CALL TOLL FREE!

EAST COAST
1-800-556-7586
COMPUTER SHOPPING CENTER

12 Meeting St.*
Cumberland, Rl 02864
[ 1-401-722-1027
ST COAST
WE
1-800-235-3581
COMPUTER SHOPPING CENTER

3533 Old Coneio Rd. #102
Newbury Park, CA 91320
1-805-499-3678
CA. TOLL FREE 1-800-322-1873
TELEX 182889
We Accept C.O.D.’s * Stock Shipments Same Day
or Next * No Surcharge for Credit Cards * All
Equipment Factory Fresh w/MFT Warranty * We
Carry the Complete Line of Personal Software ®
Prices do not Reflect Shipping Charges
Sales Tax Where Applicable

COMPUTER SHOPPING CENTER

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

97
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solid-state developments

rangement is responsible for doubling
the speed of the Bellmac-32 over that

which would have resulted from using

VoD

standard circuitry. !

Figure 2 shows a hypothetical domi- cLoCKo—
no-CMOS gate array. In operation, all
the gate inputs and outputs go low when
the clock signal is low. When the clock

goes high, the logic signals present at the

['LIJ 3
l ouT
T Fig. 2. Hypothetical

domino-mode CMOS
.gate array.

various inputs pass through the array a
stage at a time in a manner reminiscent INgﬁ;go_{l:
of a row of falling dominoes.

The Bellmac-32 is not commercially
available, but it may one day become an
important part of the Bell System’s mas-

UNMARKED TRANSISTORS
ARE N-CHANNEL DEVICES

All Circuit Evaluators
for solderless circuit
building and testing.

A P made the first
solderless bread- «._
board way back in
1968, and we still make
them best. Because our experi-
ence taught us to avoid the pitfalls 2
that can mean circuit errors. We do it

You've seen the rest...
now fry the best.

98

by paying aftention to details. Like using noncorrosive nickel-
silver in our frankly superior terminals. And like sealing each
contact cell with an adhesive-coated polyethylene foam that
prevents short circuiting. That’s why you can count on the
reliability of our solderless boards when you specify any one of
the 7 different ACE models that offer from 728 to 3648 tie points,
and 2 to 36 buses.

AP made the first modern solderless breadboard, and we still
make the best.
Call Toll Free 800-321-9668 for the name of the distributor nearest
you. In Ohio, call collect (216) 354-2101.
A P PRODUCTS INCORPORATED
9450 Pineneedle Drive
P.O. Box 603
Mentor, Ohio 44060

(216) 354-2101
TWX: 810-425-2250

In Europe, contact A P PRODUCTS GmbH Baeumlesweg 21 ¢ D-7031 Weil 1 « W. Germany

CIRCLE NO. 5 ON FREE INFORMATION CARD
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sive network. For more information
about this important new microproces-
sor, see the article written by several of
its developers in the October 6, 1981
issue of Electronics (pp. 106-111). Or
write  Bell Telephone Laboratories
(Murray Hill, NJ 07974). Bellmac-32 is
a trademark of AT&T.

A CMOS Engine Controller. Though
microprocessors are being used in vari-
ous kinds of electronic ignition systems
for automobiles, RCA thinks a relative-
ly simple controller is a better approach.
RCA selected CMOS for its new con-
troller since it is far more tolerant of
heat and electrical noise than conven-
tional NMOS devices. This means the
new controller can operate in the rela-
tively harsh environment under the hood
instead of behind the dash. The result is
a considerable reduction in electrical
wiring between the controller and its
sensors and the various engine systems
being controlled.

The new engine controller is called
Rombic (Read-only-memory-based ig-
nition controller). Rombic incorporates
relatively standard CMOS construction
in a two-chip set. The controller chip,
which is designated TA11130, includes
an on-board 5-bit analog-to-digital con-
verter and a microprocessor-like arith-
metic and logic unit.

A complete Rombic is formed by pair-
ing the TA11130 with any standard
CMOS 1K X 8-bit ROM as shown in
Fig. 3. In operation, the TA11130 con-
tinually receives from engine sensors
real-time engine speed and manifold
pressure. Optimum spark timing infor-
mation for all ranges of engine speed
and pressure are stored in the ROM.
The sensor data, when converted into
digital form, specifies a ROM address
containing the relevant timing data.
This data is then processed by the arith-
metic and logic unit in the TA11130 and
sent through an appropriate driver cir-
cuit to the engine’s ignition coil.

A major problem with electronic igni-
tion systems is reliability. Some owners
of 1981 Cadillacs with the 4-6-8 cylin-
der electronic control system have
learned about the pitfalls of total elec-
tronic engine control the hard way. This
highly sophisticated system uses twelve
sensors to monitor temperature, throttle
position, fuel flow, catalytic converter
status and other parameters. The elec-
tronic control unit (ECU) then adjusts
the fuel volume delivered to the fuel-
injection system and decides how many

POPULAR ELECTRONICS
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solid-state developments
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cylinders (4, 6 or 8) are required for
optimum fuel economy.

Cadillac’s ECU is so sophisticated
that the driver’s foot controls a throttle
transducer, not the fuel entering the car-
buretor. The system even records if the
car travels in excess of 85 mph and
whether it has been taken to a repair
center within thirty engine starts follow-
ing activation of a *“Check Engine”
warning lamp!

Rombic is considerably simpler than
Cadillac’s ECU. It has only two trans-
ducer requirements and it controls only
the engine’s timing. Furthermore, in the
event of a problem, Rombic defaults and
permits the engine to operate without its
assistance.

RCA claims the two-chip Rombic can
be purchased for as little as $7 in vol-
urne. This compares to $20 or more for
more sophisticated microprocessor sys-
tems. For more information about Rom-
bic, write RCA at the address above.

A CMOS Watch Chip. Most watch
chips use CMOS fabrication because

Fig. 3. RCA’s Rombic
automobile CMOS
engine ignition
control system.

DWELL
CONTROL
CIRCUITRY/

COoiL
DRIVER

TO
{GNITION
CoIL

other MOS families consume too much
power. Though many CMOS clock and
watch chips are available, space require-
ments limit this column to coverage of
but one, Intersil’s ICM7273. This six-
function chip includes an on-chip oscil-
lator, frequency divider, alarm register,
segment decoders, voltage multiplier
(for the liquid crystal display) and
alarm driver. A watch can be assembled
by adding a standard 32,768-Hz crystal,
trimmer capacitor, two voltage-multi-
plier capacitors and a 3-volt liquid-crys-
tal display. Several miniature switches,
a 1.5-volt watch cell and an appropriate
alarm transducer complete the watch.
Figure 4 is a simplified block diagram
of the ICM7273. This highly complex
circuit consumes a miniscule 3 micro-
amperes when the power cell delivers 1.4
volts. Though you can buy the ICM7273
and similar CMOS watch chips sepa-
rately, I suggest you first look into com-
pletely assembled watches or watch
modules such as Radio Shack’s PCIM-
161 (catalog number 277-1005). The
latter device includes easy access to the

I-———- 37 SEGMENT QUTPUTS --——t
SEGMENT BUFFERS ]
‘ DECOOER
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2 0UTPUTS PLANE f f f t f
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MULTIPLEX
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e ——— ] ==
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MULTIPLIER CONEBOLIANOATESTRECGIC j togic [~ oriver | OUTPUTS
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OUTPUTS 6 INPUTS
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Fig. 4. Intersil's ICM7273 CMOS watch chip
includes alarm and music enable.
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MORE:
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order your copy
today!
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NEW INDOOR )
ACTIVE
ANTENNA

Covers 300 KHz - 30 MHz.
For SWL, BCL, VLF DXers.

Rivals long
wires

g,

shipping)
MFJ-1020 NEW INOOOR ACTIVE ANTENNA
sits on your desk ready to listen to the world.
Rivals,_can oiten exceed, reception of outside
iong_wire. Unique Tuned Active Antenna mini
mizes intermod, provides RF selectivity. re-
duces noise outside tuned hand. Also use as
preselector for external antenna. Covers 300
KHz to 30 MHz in five bands. Adjustable tele-
scoping antenna. Controls: Tune, Band Selector.
Gain, On-Oft/Bypass. LED. FET, bipolar circuitry.
Phono jack for external ant. 6x2x6 inches.
9-12 VvDC or 9 V battery for portable use.
110 VAC with optional AC adapter, $7.95.
Order from MFJ and try it. if not delighted,
return within 30 days for refund (less shipping).
One year unconditional guarantee.
Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order.

CALL TOLL FREE ... 800-647-180C
M FJ Enterprises, Inc.
\ BOX 494, MISS. STATE. MS 39762
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With this system, you “take” someone’s picture with a T.V. camera and instantly print it out with a
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines
You switch on your T.V. without being an engineer. The same holds true for the Computer Portrait System. It's
so push-button simple that a child can operate it. But the profits aren‘t kid stuff!
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solid-state developments

chip’s control and output terminals and
is easily interfaced to various alarms,
solid-state switches and relays. If you
wish to find out more details about
Intersil’s ICM 7273, request a data sheet
from an Intersil representative or write
the company (10710 N. Tantau Avenue,
Cupertino, CA 95014).

CMOS Calculators. Several years ago
nearly all pocket calculators used
NMOS technology and LED displays.
Now many pocket calculators combine
low-current CMOS processors with mi-
cropower liquid-crystal displays.
Continuous memory is an important
advantage of some CMOS calculators.
Since power consumption of a CMOS
memory chip is so low, it’s possible to
leave the memory turned on in a standby
or idle mode while the processor chip
and display are off. Continuous memory
in a simple 4-function calculator is
usually limited to the preservation of
data in a single memory register. In
more advanced CMOS calculators, con-
tinuous memory can store hundreds of
program steps and the data in dozens of
memory registers. Even the status of the
calculator’s operating condition when
last turned on can be remembered.
Two recently introduced CMOS cal-
culators, Hewlett-Packard’s HP-11C
and HP-12C. store all programs and
data when the power switch is off. The
HP-11C is designed primarily for scien-
tific problem solving while the HP-12C
is intended for financial calculations.
Both will operate for about one year
from a set of disposable button cells.

Other CMOS Chips. Many new tele-
communications, electronic music, voice
synthesizer and memory chips are being
designed using CMOS technology. One
interesting example is Commodore
Semiconductor’s new melody chip. This
programmed tone generator is available
in three versions which play either one
or two tunes. [n one of the dual tone ver-
sions, the user selects the tune to be
played. In the other, the chip automati-
cally alternates between tunes.

Tunes played by the melody chip last
up to a full minute. “Happy Birthday”
and other standard tunes are available
but volume customers can have their
own selections programmed into the
chip’s ROM. Price of the chip in 1000
quantities is 70¢ each. For more infor-
mation, contact Commodore Semicon-
ductor/Frontier Division (2955 Airway
Avenue, Costa Mesa, CA 92626).

Finally, both National Semiconductor
and Motorola are introducing a new
family of CMOS logic chips which are
functionally similar to standard TTL LS
parts. The new family is designated
74HCXX. Speeds and pinouts will
match those of equivalent LS devices. I
predict these new chips will find wide-
spread acceptance among hobbyists and
experimenters as well as the engineering
community. As for myself, I can hardlg
wait to try some in actual circuits.

POPULAR ELECTRONICS
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HOBDY
SCENE

Vehicular TTL

Q. I have a number of TTL circuits that
I would like to use in my recreational
vehicle. Can I use a 5-volt regulator with
the 12-volt battery in the vehicle?—
George Adamson, Wheeling, WV

A. You surely can since the 12 volts
available in cars, trucks, recreational
vehicles and most boats will easily drive
a conventional S-volt regulator circuit
such as the one shown here. Only two

things to keep in mind. Don’t run the
vehicle battery down, and make sure
that the load does not exceed the output
level of the selected S-volt regulator.

3 e N v out
| rReEGULATOR Y
VERTCLE +
ER’ - lGND

GND

Audible Turn Signal

Q. I am one of those people who does not
realize that the turn signal on my car is
still operating long after I have made the
turn. To avoid this, can you suggest an
audible alarm system that will warn me
that the turn signal is still blinking ?—S.
Shore, Brooklyn, NY

A. The audible alarm circuit shown here
uszs a Mallory SC1.5 Sonalert that
operates at about 3500 Hz, and loud
enough to be heard in a moving vehicle.

iN4OO{

Connect one power lead to the right and
left turn signal lamp circuits and the
Sonalert minus terminal to chassis
ground. Since the turn signal circuit is
supplied with +12 volts when the turn
switch is operated, the alarm sounds off.
The diodes isolate each side from the
other, while the resistors limit the alarm
current. If you have a 6-volt system,
reduce the value of the resistors. If you
have a positive-ground vehicle, reverse
the diodes and alarm.

IN400I

SONALERT

Elbow Switch

Q.. I want to build a room light control
system that does not use finger-operated
wall switches. When one is carrying an
armful of packages, it would be great to
be able to turn on the lights with the
elbow. Can I do this?—Arch Vallen,
Montreal, Canada.

A. Most certainly. A simple touch-plate

2.2M
METAL
TOUCH
PLATE
68M
EARTH
= GROUND
NMARCH 1982

circuit will work very well for this pur-
pose. The sensor plate is a few inches
square and connected to the input of a
CMOS gate (almost any will work). The
gate drives a 4013 retriggerable mono-
stable whose output can be used to drive
relays, SCRs, or other devices to control
the lights. Sensitivity is determined by
the size of the touch plate. Keep this cir-
cuit isolated from the ac lines!

Ju
+ Ved D Q OUTPUT
¢
4013 ;
NESET 3470k
3.3k
= (continued on page 102)
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hobby scene

In/Out Counting

Q. [ am experimenting with ordinary
7490 TTL decade counters. Until now, I
have been using a conventional clock cir-
cuit. Is there a simple way that I can
build a circuit to detect and count the
number of people entering a given
area?—Jose Atranga, Isleta, NM

A. In the two circuits shown, the output
can be coupled directly to the count
input of the 7490. In (A), the counter
will increment by one each time the pho-
toresistor is darkened (this resistor
should have a lit resistance of about
1000 to 3000 ohms and at least 100
kilohms when dark). In circuit (B), the
opposite is true and one count is gener-
ated when the LDR is illuminated. The
potentiometer can be used as a “sensitiv-
ity” control.

T0
7490

7430

470K J

TTL Trigger

Q. How can I use the commercial power
line to trigger TTL logic? I wish to sync
the circuit to the 60-Hz power line.— Al
Defson, Columbus, OH

A. The circuit shown here will condition
a low-voltage ac signal (any power-line
frequency from 25 Hz up) into a TTL-
compatible signal. The 0.1-uF capacitor
reduces the effect of any line noise pres-
ent, and this value can be changed as
required. Keep the value of the input
resistance as high as possible with cir-
cuit operation. Power may come from a
calculator-type wall-mounted trans-
former or from the low-voltage tap of
the power supply transformer.

+5V—¢

Ql A Q2

10- 47K
| uuFI

47K 6810
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Power Line
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COLLEGE DEGREE

in your Electronics Career through
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DEGREE

No commuting to class. Study at your
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How to Protect Profitable Ideas —

AVE YOU devised a circuit or created a computer pro-

gram that is both original and has money-earning poten-
tial? If so, you have probably wondered how you can profit
from your idea while protecting it from the unscrupulous.

I've been down this road several times over the past ten
years. Along the way I've dealt with $200-per-hour patent
attorneys, negotiated with powerful corporate officers, and
watched my home office be searched from top to bottom by a
tearn of well-dressed lawyers from one of the biggest corpora-
tions in America.

While I don’t have all the answers, my adventures in the
corridors of the U.S. Patent Office, plush executive offices,
and the land of NIH (/Not Invented Here) may provide some
helpful hints for those of you who want to cash in on a valu-
able idea.

In this installment I shall relate just two of my half-dozen
or so unfortunate experiences in this area. In a subsequent
column I'll cover ways to protect your ideas and suggest some
tips for making money from them.

The Marvelous Martian Music Machine. In 1973 Exar
Integrated Systems, Inc. introduced the XR-2240 program-
mable timer and XR-2207 voltage-controlled oscillator. An
application note by Exar engineer Alan B. Grebene described
a very interesting pseudo-random tone synthesizer made from
these two chips. The circuit, which is shown in Fig. 1, pro-
duces a repeatable sequence of 256 tones.

1 asked Exar for permission to approach a nearby consumer
electronics firm with a prototype version of the synthesizer I
had assembled with chips Exar supplied. I added cadmium
sulfide light-sensitive photocells to my version to cause the
tones to appear even more random as the cells responded to
light variations.

The president of the electronics firm offered me a 5-percent
rovalty on sales of the synthesizer in return for my assistance

By Forrest M. Mims

Part 1. Adventures of an Idea Peddier

in preparing it for market. The company eventually produced
a few hundred synthesizers. Dubbed the “Marvelous Martian
Music Machine,” the units sold for about $60 each. In spite of
repeated requests, I never received a written confirmation of
the royaity agreement. Nor did I receive any royalties.

Prior to the firm’s subsequent bankruptcy, the president
told me how a consumer electronics firm much larger than his
had copied and begun to produce a color organ he once sold
them. Though outraged by what had happened to him, he
displayed no sympathy toward me.

The moral seems clear. Always secure a written agreement
from a firm before helping them place your idea into produc-
tion. But even that important step would not have guaranteed
royalty payments in my case in view of the company’s
eventual fate. A second lesson, then, is: attempt to deal only
with reliable, well-established companies.

Mims vs. Bell Laboratories. Dealing with a reliable firm
was very much on my mind on May 29, 1973 when I mailed
the patent department of Bell Telephone Laboratories a letter
describing several applications for light emitting diodes which
both emit and detect light. The genesis of these ideas occurred
in 1962 when I discovered that a cadmium sulfide photocell,
normally a detector of light, will emit greenish yellow light
when connected to several kilovolts.

In 1966 I received, with a silicon solar cell, audio tones car-
ried by the weak infrared emission from an identical current-
pulsed solar cell. Figure 2 shows the circuit used in these
experiments. This work led to experiments in the transmission
of tones and voice back and forth between various kinds of
LEDs.

There are several useful applications for components which
double as sources and detectors of light. The most important
is a fiber-optic voice or data link with a single dual-function
emitter /detector at either end of the link. This permits two-
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way transmission over a single fiber as shown in Fig. 3.

Unabile to afford a patent search, I conducted an extensive
literature search at several libraries. The search revealed no
similar developments. I then submitted the ideas to Bell Labs.
What could be safer? Bell Labs is the most prestigious labo-
ratory in the United States and maybe the world. Seven of its
scientists have won Nobel Prizes. From there sprang the junc-
tion transistor, silicon solar cell, and the helium-neon laser.
And Bell Labs is part of the Bell System, a massive utility
whose assets of $125.5 billion exceed the combined assets of
Exxon, Mobil and General Motors!

William L. Keefauver, then Bell Labs’ General Patent
Attorney and now Vice President and General Counsel,
agreed to have my suggestion reviewed if 1 would consent to
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Fig. 2. Simple infrared tone transmission system.

an agreement of non-confidentiality that included the follow-
ing provision:

“Should we want to make use of the suggestion, and if it is
not already known to us and is not in the possession of the
public and is original with the party submitting the sugges-
tion . . . we would expect to discuss the matter with such party
in an effort to arrive at an agreement that is mutually satis-
factory.”

I agreed and my suggestion letter was then reviewed by a
member of the laboratory’s technical staff and his supervisor.
The scientist who reviewed my suggestions related in detail
the different operating requirements of semiconductor detec-
tors and emitters and concluded: “A single LED/detector
device usually cannot be designed to meet these conflicting
requirements.” His supervisor then observed: ... I think it
extremely unlikely that systems considerations would permit
a single device to operate as both source and detector. Cer-
tainly all of our present thinking has been along the lines of
separate fibers for transmitting and receiving.”

The Bell Labs patent attorney assigned to my review then
concluded in a letter to Mr. Keefauver: ** . . . it appears that
this outside proposal has negligible value to the Bell System,
both at the present time and in the foreseeable future.
Accordingly, we feel that acquisition of any rights in this pro-
posal is not warranted.”

At the time I was unaware of the in-house review process
given outside ideas by Bell Labs. I was simply informed by
Mr. Keefauver that the letter disclosing my ideas did ‘. . . not
contain any novel features of sufficient interest to us at the
present time to warrant our acquiring rights thereunder.”

I clearly recall the sinking feeling which accompanied the
receipt of this rejection. I remained convinced that the idea
had merit. Since 1 had disclosed the idea in a book published
in March 1973 (“Light Emitting Diodes,” Howard W. Sams
& Co., Inc)), the law provided a one year grace period in
which to file a patent application. But my limited income as a
relatively new freelance writer was insufficient to finance a
patent search, much less a complete patent application.

After the rejection from Bell Labs, I described in an article
for PorpuLAr ELecTrRONICS (“*Communicate Over Light
Beams with the First Single-LED Transceiver,” March 1974)
construction details for a two-way infrared communicator
that used a single GaAs:Si LED as a dual-function emitter-
detector. The system could be used through the air or with an
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optical fiber. The article concluded: “The fiber-optic mode of
operation is a precursor of what telephone systems of the
future are likely to resemble.”

I continued to write about dual-function emitter-detectors
in this and other publications after 1973, all the while fully
convinced the idea had practical merit. You can imagine my
surprise upon learning in November 1978 that Bell Labs had
developed a dual-function emitter-detector! According to the
press release, the “new device” doubled as a detector and light
source, thus * . . . greatly simplifying the problem of coupling
separate detector and transmitter devices to the same end of a
hair-thin fiber.”

Bell Labs used this diode in a telephone powered by light
sent along a glass fiber. The diode converted the light into
electrical power for operating the phone and both received
and transmitted voice signals. The phone and its diode
received widespread press coverage in 1979.

Electronics magazine reported ““ . .. the new phone could
establish AT&T as the No. 1 provider of wideband services to
home and industry such as color television, data and computer
services, and electronic mail”’ (October 25, 1979). Business
Week described the new phone as ““ . . . so radically different
it may eventually transform American Telephone and Tele-
graph Co. and the entire telephone industry, with profound
effects on data communications, cable television, and every
phone user . . . and dramatically alter the basic nature of the
phone network” (December 4, 1978).

Naturally, upon learning about Bell Lab’s new enthusiasm
for diodes which both emit and detect light, I immediately
called Mr. Keefauver to remind him about my suggestion and
our agreement nearly five years earlier. There followed doz-
ens of letters and phone calls and two trips from my home in
Texas to the corporate offices of Bell Labs in Murray Hill,
New Jersey to negotiate my claims with Mr. Keefauver and
Dr. N. Bruce Hannay, Vice President of Research at Bell
Labs. I even managed to discuss the matter in a telephone
conversation with Dr. Ian Ross, President of Bell Labs.

I had in mind two goals. First, I sought compensation for
the use of my idea. Second, I asked that Bell Labs scientists,
when writing papers about the new telephone, footnote either
the book or the PoruLAR ELECTRONICS article which dis-
closed the idea.

Bell Labs eventually offered $15,000, $20,000 and, finally,
$25,000 if I would undertake various writing and consulting
projects for them and agree in writing not to publicize my
claims. They also agreed to ask their scientists to consider
referencing my work in describing their new telephone.

I wished to avoid litigation if at all possible, but the statute
of limitations would soon run out. Following a final effort to
obtain a settiement which didn’t involve working for Bell
Labs, I asked a patent law firm that I had previously con-
tacted to file suit against Bell Labs in Federal District
Court.

What happened next would teach me more than I ever
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cared to know about lawyers, courts, judges and Bell Labs. To
relate all the details would require all the pages in this mag-
azine! So I’ll simply touch upon a few of the more memorable
incidents.

First, I made three trips to New York City to be present
during the giving of depositions by various Bell Labs scientists
and officials. Settlement was alluded to at the first meeting,

Fig. 4. With the author looking on, attorneys from
Bell Laboratories and Western Electric performed
& thorough search of his office and electronics shop.

so the depositions were postponed. Bell Labs cancelled the
second deposition without notifying my attorneys. I found out
about this shortly after arriving in New York!

Fireworks flew when the opposing attorneys finally got
down to the business of deposition taking on the third trip.
Bell Labs was represented by a team of attorneys from West-
ern Electric and Bell Labs. Though most of these lawyers
seemed friendly enough, their chief attorney for the case was
remarkably uncooperative and did not get along well with my
attorney.

As part of the pre-trial discovery procedure, Bell Labs had
provided us with some, but not all, of the many documents we
had requested. I was required to produce documents for Bell
Labs as well. My attorneys decided to demonstrate our open-
ness by allowing Bell Labs’ attorneys to search my office and
home for the documents they had requested. For some eight
hours, three lawyers searched through every paper and folder
in my file cabinets, desk and attic. They even read every page
in my lab notebooks. Eventually they pulled more than 2000
pages for copying!

Later, I was required to give my deposition. Bell Labs had

MARCH 1982

retained a prominent Texas trial attorney, and for four
straight days he quizzed me on everything from the physics of
light-emitting semiconductors to the possibility of my tele-
phone being tapped.

Finally, at the end of the fourth day and after the Bell Labs
attorneys had left for the airport, their high-powered lawyer
propped his feet on the table and said our dispute should be
settled out of court. Bell Labs would admit no guilt. Within
minutes, he and Ted Lee, my principal attorney, had worked
up an agreement. A week later my lawyers and I posed for
pictures along with a check from Bell Labs.

A court-issued protective order prevents me from disclosing
in this column much of what I learned about Bell Labs in the
course of my suit. I can say, however, that Bell Labs aban-
doned a patent application for an “optical telecommunication
system’’ that incorporated a diode which doubled as both an
emitter and detector!

Was the experience worthwhile? In some ways, yes. I
learned much about lawyers and litigation. And the results of
a massive literature search by Bell Labs will enable me to
write a definitive article, and perhaps a book, about diodes
which both emit and detect light.

On the other hand, several of my editors and friends were
subpoenaed by Bell Labs to give their depositions. I spent
hundreds of hours researching the case and writing briefs and
memos to my attorneys. And to this day, Bell Labs has stead-
fastly refused to reference any of my writings about emitter-
detector diodes in any of its papers about its new optical fiber
telephone.

I hope my experiences—one with a very small company
and one with the largest corporation in America—have
shown you some of the pitfalls that await the neophyte idea
merchant. In the next installment, I'll cover some ways to
protect your ideas. o
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By Glenn Hauser

Researching the Shortwave Audience

HANKS to continuing scientific re-

search by Dr. Kim Andrew Elliott,
at the University of Massachusetts, we
are learning more and more about the
shortwave listening audience in Ameri-
ca. Though there are certain to be mil-
lions of us, the exact number and other
demographic data have never been de-
termined accurately; nor are they likely
to be, since SWLs are so widely dis-
persed geographically, and of minor
commercial interest compared to
domestic radio listeners and televiewers.
Furthermore, SWLs are unlicensed in
this country, and cannot be reached by
mail, as hams can be.

Under these circumstances, the best
approach is to conduct a survey using a
scientifically selected random sample of
known SWLs. Here are some of the
findings of a 1981 survey by Dr. Elliott.
About 10% of the subscribers to Review
of International Broadcasting were sent
a questionnaire; 72% replied. Of course,
it must be kept in mind that the partici-
pants are likely to be more “active” than
the truly typical SWL, for the very rea-
son that they have gone to the trouble to
subscribe to RIB.

Question 1: Please estimate the aver-
age number of hours per week you listen
to shortwave broadcasts from anywhere.
Response: Range, 0 to 35 hours per
week. Mean (average), 12.67 hours; me-
dian, 10 hours. (The zero above reflects
the fact that some people subscribe to
the magazine to read about SWL with-
out currently being active.)

Question 2: How much of your short-
wave broadcast listening time is spent on
DXing and how much on program lis-
tening? Response: Sixty-six percent of
the respondents spent more than 80% of
their shortwave time on program listen-
ing, as opposed to DXing.

Question 3: Please estimate the num-
ber of reception reports, for the purpose
of obtaining a QSL card or verification
from a SWBC station, that you sent
during the previous year. Response:
Range, 0 to 400. Mean 14.9. Fifty-six
percent sent no reception reports.

Question 4: Which receiver(s) do you
use for SWBC listening? Response: 78
different models were mentioned. The
top ten, in order, were: Panasonic RF-
2800 or 2900; Sony ICF-2001; Realistic
DX-160; Kenwood R-1000; Panasonic
RF-2900; Sony ICF-5900W; Yaesu
FRG-7; Panasonic RF-2800; Panasonic
RF-4800 or 4900; Panasonic RF-4900.

WWW amercaanadiohistery com

Question 5. Please list up to four of
your favorite international broadcasting
persons heard on international broad-
cast stations. The top ten were: Ian
McFarland, Radio Canada Internation-
al, Alistair Cooke, BBC; Barbara Frum,
CBC; David Monson, Belgian Radio;
Jonathan Marks, Radio Netherlands;
Glenn Hauser, various; Margaret How-
ard, BBC; Joe Adamov, Radio Moscow;
Vladimir Pozner, Radio Moscow; Keith
Glover, Radio Australia.

Question 6: Your age. Response:
Range, 15 to 71. Mean, 34.32. Median,
32.

Question 7: Sex. Response: 98.2%
male, 1.8% female. Of course, the entire
mailing list could be inspected for a
more accurate proportion, but this is
probably close. SWLing has long suf-
fered from the mistaken belief that it
requires great technical skills, more as-
sociated in traditional sex roles with
males than females. Also, some female
SWLs maintain that their numbers are
proportionally greater, but they are less
likely to join groups.

Question 8. Please indicate the high-
est level of education you have com-
pleted. Response. 6.4% less than high
school; 9.2% high school; 22.9% some
college or postsecondary; 33.9% college
4-year baccalaureate degree; 25.7% ad-
vanced degrees.

Question 9: Your full-time occupa-
tion. Response: There was a wide
spread, with the largest single group
(20.2%) being students.

Question 10: In which region do you
live? The USA was split into six regions,
Canada into two; and a ninth category
covered all other outlying US areas
beyond the continental 48 states. (Sub-
scribers in other countries were not eligi-
ble for this survey.) The response to this
becomes significant only when the per-
centage of SWLs in an area is compared
to the percentage of the total population
residing in that area. In most regions the
numbers were approximately the same,
but the exceptions are interesting. In the
northeast USA with 44.4% of the popu-
lation, there were 32.7% of the SWLs.
In the southeast USA with 16.7% of the
population, there were 3.7% of the
SWLs. Again, a study of the entire
mailing list would refine these data.

Question 11: List the magazines, jour-
nals, and other periodicals to which you
subscribe or obtain at least four times
per year (excluding newspapers and
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Bulletin

» Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qualify for discounts on many other volumes

* Bonus Specials. Take advantage of sales, events, and
added-value promotions

+ Exceptional Quality. All books are first-rate publisher’s
editions, filled with useful to-the-minute inf

List $15.95
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%[;( Eiectrones Book Coue

Blue Ridge Summit, PA 17214

Please accept my membership in Electronics Book Club and
send the 6 volumes circled below, plus a free copy of Modern
Crystal Radios and Modern Transistor Radios. I understand
the cost of the books selected is $2.95 (plus shipping/
handling). If not satisfied, I may return the books within ten
days without obligation and have my membership can-
celled. I agree to purchase 4 or more books at reduced Club
prices during the next 12 months, and may resign any time
thereafter.

1066 1070 1076 1108 1128 1160 1211 1218

1225 1230 1233 1245 1249 1251 1277 1283
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Address -
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(Valid for new members only. Foreign and Canada add 20%) PE-382
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4116-250nS 8/14.95
4116-200nS . 8/17.95
4164-200nS 17.95 ea. 8/128.00
2114L 8/17.95
6116 2K x 8 CMOS RAM 200nS 13.95
2708 EPROM . .. . . Lo 3.49
2716 EPROM . 549
2732 EPROM 12.99
2764 EPROM . 34.95
26132 4K x 8 Quasu Stauc RAM 24 95

Microprocessor & Interface

1771 24.50 6845 18.43 DAC-08B00 399
1791 34.95 6850 4.49 INSB250 14.80
21102 1.49 B085A B.95 MMS5B167 878
2112 2.39 8212 2.75 TMS8800 29.85
2516 549 8214 3.895 TR1602B 2.49
2532 12.99 8216 2.75 SC-O1 55.00
2651 12.95 8224 3.29 Z80A-CPU 7.895
404412 2.49 8226 2.79 Z80ACTC 749
6502 8.99 8228 4.49 Z80ADart 19.95
6800 6.99 8251 6.95 Z8OAPIO 7.49
6802 11.95 8255 6.49 Z8OASIO 17.95
6809 19.95 AY5-1013a  4.95 Z8603 7495
6821 4.95 AY5-2376 14.95 28671 29.95

1 Amp T0O-220 Voltage Regulators

PART # 1-24  25-99 100-499
7805 (LM3407-5) .85 75 65
7812 (LM340T-12) .85 75 85
7815 (LM340T-15) .85 75 65
7818 (LM340T-18) .85 75 65

Linear Integrated Circuits

8038 3.95 LM393 97 MC3302 90
LF351 75 LM733 99 MC1458 59
LF353 1.29 LM741-8 35 MC1514 1.39
LF357 1.39 LM741-14 35 NES55 45
LM301 45 LM747 77 NES56 .98
LM307 49 LM748 49 NES65 1.25
LM311 .95 LM1310 2.49 NE5534 2.35
LM318 1.75 LM1458 63 NE5538 2.25
LM324 .90 LM1800 249 S5M2010 7.50
LM339 79 LMm1818 3.49 S5M2020 7.50
LM358 90 LM1889 2.99 SSM2030 7.50
LM377 2.49 LM2900 69 SS5M2040 7.50
LM380N-14 1.25 LM3900 89 S5M2044 575
LM381 1.88 LM3905 1.49 SSM2055 6.50
LM383 3.29 LM3814 3.79 XR2206 518
LM384 1.95 LM3915 3.79 XR4136 99
LM386 99 LM3816 3.79 XR4741 1.95
LM387 1.49 LM4500 3.29 XR558 1.99

5% Carbon Film Resistors
We stock all 5% standard values between
1 Ohm and 1 Meg Ohm.

Ya Watt_

Package of 5 . ... ... .. ... .. S e 20
Package of 100 (one value) . ... .. . 1.65
Package of 1000 (one value) .. 12.00
Y2 Wat{__ -

Package of 5 .. ... ... i - 25
Package of 100 (one value) 1475
Package of 1000 (one value) ....... 15.00

Sampler box consisting of 5 each of all 145
standard 5% values between 1 Ohm and 1
Meg Ohm.

Ya Watt Sampler Box . . . 22.00
Y2 Watt Sampler Box . . .. . 27.00
Minimum Order $10.00
Shipping
10-24.99 . 3.00 Above 50.00 ... FREE
25.4999 .. ..... 150 CO0D. .. ... Add 1.65

WESTLAND ELECTRONICS
37387 Ford Rd. e Westland, Mi 48185
Order Line — 1-800-521-0664
tn Michigan — 313-728-0650
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dx listening

RIB). Response: Mentioned most often
were FRENDX (journal of SWBC DX
club NASWA), National Geographic,
Time, SPEEDX (a DX club), Popular
Electronics, Newsweek, Stereo Review,
and BBC London Calling.

Question 12: Please indicate the types
of international broadcast programming
and/or programming styles that you like
to listen to and would like to hear more
of. Response: There was a clear prefer-
ence here for nonpolitical information,
and music and news about the station’s
country or region. International news is
covered so well by major stations, such
as the BBC, that listeners would prefer
smaller stations to concentrate on cover-
ing their own country rather than com-
peting with the BBC. Surprisingly, the
category ‘‘domestic service program-
ming” drew the smallest number of
votes, perhaps because of the language
barrier and the generally inferior recep-
tion compared to external service.

Question 13: What programming
don’t you like and would like to hear less
of? Response: The trend here went
against popular music and political com-
mentary, equally. There is a strong sen-
timent that many SWBC stations play
too much of the same kind of music,
which can also be heard on domestic
radio; nor do listeners enjoy being re-
galed with outright propaganda bar-
rages, which unfortunately is standard
fare on some hostile stations.

Inventory of Program Listening.
The major part of the RIB survey asked
respondents to indicate the specific in-
ternational broadcast programs to
which they listen at least once a month,
and to estimate how many days a month
they listen to it. Here are the top ten,
ranked by the percentage of respondents
who listen to at least one installment of
the program.

1) “DX Digest” (now “SWL Digest”)
on Radio Canada International, 41.7%.
2) “World News” on BBC, 25.2%. 3)
“DX Juke Box” (now ‘“Media Net-
work’’) on Radio Nederland, 24.3%. 4)
“Letter from America,” BBC, 16.5%. 5)
“Radio Newsreel,” BBC, 15.3%. 6)
“Letterbox,” BBC, 13.1%. 7) “Moscow
Mailbag,” Radio Moscow, 12.6%. 8)
“DX Party Line,” HCJB , Ecuador,
11.8%. 9) “Shortwave Merry-go-
round,” Swiss Radio International,
11.0%. 10) “As It Happens,” CBC,
10.9%.

The ratings were compiled again, us-
ing only the respondents with program
listening rather than DXing orienta-
tions. There was no change in the order
of the top six, but the next four became:
7) “As It Happens,” CBC. 8) “Sunday
Morning,” CBC. 9) “Twenty-Four
Hours,” BBC. 10) “Moscow Mailbag,”
Radio Moscow.

The inventory of program listening
shows the domination of DX/SWL/
communications programs, even among
the non-DXing subsample, and of news
feature programming from English-
speaking nations.

WWW._ammerdcaaradioRistery com
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8 All Electronics Corp 90
4 American Antenna . g .8
5 AP Products .. . . 98
7 Apple Computer .. Cover 2.1
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