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Wha} kind of man
owns his own computer?

Rather revolutionary, the whole idea of owning your on your desk —is a computer that answers only to you. . .
own computer? Not if you're a diplomat, printer, scientist, Apple Computer. It’s less expensive than timesharing.
inventor . ... or a kite designer, too. Today there’s Apple More dependable than distributed processing.
Computer. It’s designed to be a personal computer. To M & Far more flexible than centralized EDP. And,
uncomplicate your life. And make you more effective. =L at less than $2500 (as shown), downright

It’s a wise man who owns an Apple. Veg Vi fiogglel
If your time means money, Apple can help you 3 O Visit your local computer store.
make more of it. In an age of specialists, the most B _ ) You can join the personal computer
successful specialists stay away from uncreative -3 -3 revolution by visiting the Apple dealer in
drudgery. That’s where Apple comes in. e - your neighborhood. We'll give you his name
Apple is areal computer, right to the core. Sojust like 4 o AN when you call our toll free number
big computers, it manages data, crunches numbers, keeps o (800) 538-9696. In California,
records, processes your information and prints reports. You (800) 662-9238.
concentrate on what you do best. And let Apple do the rest. Apple Computer, 10260 w(
Apple makes that easy with three programming languages—  Bandley Drive, ?\L o =
including Pascal—that let you be your own software expert. Cupertino, » &ﬁ‘ gl s U

Apple, the computer worth not waiting for. CASS0Ie: o > ’

Time waiting for access to your company’s big main-

frame is time wasted. What you need in your department —
CIRCLE NO.7ONFREE IN_FOR.‘MATION C
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It's a major breakthrough. That calculator
shown above is the most advanced printing
calculator in the world.

SLIP TOP PRINTER

The new Olivetti Logos 9 is only 17 x 2¥2" x
454" —smaller than many cigarette packages.
It has a full 12-digit liquid crystal display with
add mode and full-floating or fixed position
decimal.

To turn the unit into a printer, you simply
slide up the top of the unit to expose the
world’s smallest and one of the most precise
printing heads. The printing head prints letters
and numbers, identifies each entry and even
clearly separates groups of three whole
numbers for easy readability.

PLENTY MORE

If its size and printing head are break-
throughs, so is its paper system. The paper is
loaded in special cartridges with enough paper
per cartridge for 1300 entries. All you do is
simply pop a cartridge into the bottom of the
unit each time you change rolls. It's the most
convenient way ever designed to change aroll
of paper for a printing calculator.

But if you're like most Americans, you'd be
concerned about paper supply. Where do you
get those special cartridges, and how do you
know if you can get them years from now?

That's where JS&A comes in. A 32-roll
supply—all you'll ever need for three full years
—is only $16. That's enough paper for 41,000
entries or approximately 52 line entries each
working day for three full years.

But even more important, within one year
stationery stores will stock the cartridges, and
we predict that the Olivetti cartridge will be-
come a standard in the industry.

NO INK CARTRIDGES

The paper is a new type that looks exactly
like conventional paper. But the paper, when
struck, leaves a clear sharp image without the
use of ink. So there's no messy cartridge
required and no space needed to store one.
You'll never need ink again.

The rechargeable batteries last for 8,000
lines when you use just the printer and 80
hours using just the liquid crystal dispiay. The
batteries can be recharged 500 times, so
theoretically the batteries should last for 300
rolls of paper, or more than nine times the life
of your paper supply. The batteries can also be
easily replaced.
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The world’s smallest electronic printer will
never run out of paper, ink or batteries
thanks to Olivetti, JS&A and some
incredible new technology.

POWERFUL COMPUTER

The features looked great. The world's
smallest size, the paper roll convenience, the
no-ink system, the battery life and the large
12-digit liquid crystal display were enough to
convince us, but would the new Olivetti be
considered a toy? Then we learned about its
computational power and features which we
feel are better than many of the most profes-
sional full-featured printing calculators.
Speed It's the world's fastest small printer with
a speed of 2.1 lines per second. The unit also
has a buffer so if you enter data faster than the
unit, it will still print out each entry.

Memories The Logos 9 has two separate
memories. One is an accumulatirg memory,
and the other is a fully independent memory.
And the display and printer indicate which
memory is on the paper tape.

Printing Head The totally new printing head is
a semi-alpha numeric system which labels all
entries with letters to indicate the entry. For
example LP is list price and CNT means item
count.

Clock The unit is so complete, Olivetti even
threw in a digital clock function. Your unit will
display accurate time when the 12-digit dis-
play is notin use.

Gross Margin It automatically computes
everything from gross margins to discounts
and retail pricing. You just enter your per-
centage mark-ups in its memory. and it will
automatically compute the results while retain-
ing the formula and percentage in memory.
Plus More It has automatic round off, letting
you select which figure to round off to. You can
add a column of figures and then average your
calculations automatically. The full-informa-
tion liquid crystal display will tell you every-
thing from when you're in the printer mode to
whether you have something in memory and in
which memory.

The technological breakthroughs in the
Logos 9 were possible because Olivetti was
able to eliminate the many interface com-
ponents between the integrated cifcuit and the
printing head. This was all made possible
because Olivetti designed the entire system,
not just a few of the components as is the case
with most calculators.

So there it was. Great features, great
convenience and great value for only $89.95
complete with batteries, charger and 90-day
limited warranty. For $16 more, you can get 32

The new pocket-sized Olivetti calculator
slides open to unveil one of the most
advanced printing heads ever developed.

cartridges—all the paper you'll ever need for
three years or for $10 more you can get 16
cartridges. So impresed are we with the .
Olivetti Logos9 that we are making the follow-
ing offer:

FREE TRIAL OFFER

We urge you to test the Olivetti Logos 9 now.
Order one for our 30-day no obligation trial.
See the clear and easy-to-read paper tape and
display. Use it as a pocket calculator, and
carry it in your briefcase wherever you go.
Experience the convenience of always having
a printing calculator there whenever you need
a permanent record of your transactions.

After 30-days of actual use, decide if you
want to keep it. If you do you'll own the small-
est, most advanced and convenient pocket
printing calculator in the world. If for any
reason you're not completely satisfied, simply
return your unit within 30-days for a prompt
and courteous refund, including your $2.50
postage and handling. You can't lose.

Olivetti selected JS&A to exclusively
introduce this exciting new product. With its
solid-state design and high quality printing
mechanism, the Olivetti should not require
service. But if service is ever required, Olivetti
maintains a convenient service-by-mail center
as close as your mailbox.

To order your unit for our trial, simply send
your money order or personal check for
$89.95 plus $2.50 for postage and handling
(personal check orders, allow 20 days to clear
our bank) to the address below, or credit card
ouyers may call our toll-free number below.
Add $16 for 32 paper cartridges or $10 for 16
cartridges. (lllinois residents please add 6%
sales tax.)

Wha would have imagined a printing calcu-
lator this small and this convenient with this
much computational power just a few months
ago? The Olivetti Logos 9 deserves your test.
Order one at no obligation, today.

0 PRODUCTS
o THAT
© WTHINK

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

©JS&A Group, Inc.,1980

1




SHARP [1:[1 .‘f"l"""

The easiest, least expensive way to generate
spectacular multi-color graphics, sharp two-color alphanumerics:
Your computer, a color tv set and the Percom Electric Crayon™

Add the Electric Crayon™ to your
system and your keyboard be-
comes a palette, the tv screen
your medium.

You dab and stroke using one-
key commands to create dazzling
full-color drawings, eye-catching
charts and diagrams.

Or you run any of innumerable
programs. Your own BASIC lan-
guage programs that generate
dynamic pyrotechnic images,
laugh-provoking animations.

From a combined alphanu-
merics-semigraphics mode to a
high resolution 256- by 192-
element full graphics mode, the
microprocessor-controlled Electric
Crayon™ is capable of generating
10 distinctly different display
modes.

Colors are brilliant and true, and
up to eight are available depend-
ing on the mode.

As shipped, the Electric
Crayon™ interfaces a TRS-80*
computer. It may be easily

|PERCOM

PERCOM DATA CDMPANY. INC.
211 N. KIRBY GARLAND. TEXAS 75042
214)272.3421

adapted for interfacing to any
computer or to an ordinary parallel
ASCII keyboard.

But that's not all

The Electric Crayon is not just a
f:olor graphics generator/control-
er.

It is also a complete self-
contained control computer. With
built-in provision for 1K-byte of
on-board program RAM, an
EPROM chip for extending EGOS™
its on-board ROM graphics OS,
and a dual bidirectional eight-bit
port — over and above the com-
puter/keyboard port — for
peripherals. The applications are
endless.

Shipped with EGOS™ 1K-byte of
display memory and a com-
prehensive user's manual that in-
cludes an assembly language list-
ing of EGOS™ and listings of
BASIC demo programs, the Elec-
tric Crayon™ costs only $249.95.

™ = trademark of Percom Data Company, Inc.

Options include:
o LEVEL Il BASIC color
graphics programs on
minidiskette: $17.95.
® A 34-conductor ribbon
cable to interconnect the Elec-
tric Crayon™ to a TRS-80*:
$24.95.
® RAM chips for adding re-
fresh memory for higher den-
sity graphics modes: $29.95
per K-byte.
o Electric CrayonT™M
Sketchpad, a sketching grid
of proportioned picture ele-
ments (pixels) in a tv aspect
ratio. For 128 x 192 or 256 x
192 graphics modes. 11-inch
by 17-inch, 25-sheet pads:
$3.95 per pad.

SYSTEM REQUIREMENTS: the video cir-
cuitry of the Electric Crayon™ provides di-
rect drive input to a video monitor or mod-
ified tv set. An internal up-modulator for rf
antenna input may be constructed by add-
ing inexpensive components to the existing
video circuitry.

Prices and specifications subject to change without notice.

trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.

Get into computer color graphics the easy, low-cost way with a Per-
com Electric Crayon™ Available at Percom dealers nationwide. Call
toll-free, 1-800-527-1592, for the address of your nearest dealer,
or to order direct if there is no Percom dealer in your area,

CIRCLE NO.57ONFREEINFORMATIONCARD
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About the cover:

The photo exemplifies why VCRs,
featured in this issue, have
become so popular. One can buy
prerecorded movies such as
Warner Bros.” SUPERMAN for
playback on TV or make your
own home movies by adding a
video camera. A portable VCR
system, such as Panasonic's
PV-3100 VHS, shown, adds on-the-go
outdoor versatility.

(SUPERMAN is a trademark of DC Comics Inc.)

Cover photo by Don Carrol
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New Video Test Reports

A long, long time ago, most people with a serious interest in electronics were
aware of which television receivers had superior circuit designs and, as a con-
sequence, produced the best video pictures in given reception areas. Since
the advent of color television and solid-state circuitry, this knowledge has
seemingly passed us by. Starting with this issue, POPULAR ELECTRONICS

will change all this.

PE will now regularly feature a thorough evaluation of a video product—a
color TV receiver, video cassette recorder, TV camera, or video disc player.
Moreover, most models examined will be previews! That is, the home
entertainment model reported upon will be the latest one, just barely
reaching the dealers’ shelves when the test report is published.

As a consequence, PE readers, who are major buyers of these “high ticket”
products as a result of their generally high income bracket and affinity for
things electronic, will be able to make judicious buying judgments. I’'m sure,
too, that you'll be pleased to be able to finally respond with confidence to all
your relatives, friends and neighbors who continually ask you for recommen-
dations on which model to buy. Now you will indeed be the fully rounded local
expert on entertainment electronics.

Color television receivers, including projection TV, will become increasingly
more important in our lives for both entertainment and education, of course.
As you know, TV has already become the central component for a variety of
new products and services: video cassette machines, electronic video games,
personal computers, and cable TV programs. Coming up fast, too, are video
discs, interactive two-way TV, and improved TV sound. Given the rising cost
of automobile gasoline, restaurant prices, etc., it’s expected that more and
more people will chart an in-the-home entertainment course, which must in-
clude video and audio. The combined market for video cassette recorders and
video disc players alone will reach $4.2 billion in 1985, predicts Ken Ingram,
Magnavox's Marketing Veep.

Stan Prentiss, a well-known TV receiver consultant, will be putting all the
video products through their paces in his lab every month. He’s authored 36
books on electronic equipment and hundreds of magazine articles.

Joining us this month, too, as a regular contributor is Carl Warren, who'll be
handling the “Computer Bits” column every month. Carl was formerly chief
editor of Interface Age magazine, and is currently Western editor for EDN, a
professional electronic engineering magazine. For the latter, he covers micro-
computers and peripherals, ferreting out new developments in these areas.
Therefore, he’ll be on the road for the greater part of his working week, where
his technical reportorial expertise will provide PE readers with fast-breaking
information in the small-computer field as well as practical-use computer tips.

M POPULAR ELECTRONICS
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Ohio Scientific's top of the line personal com-
puter, the C8P DF. This system incorporates
the most advanced technology now available
in standard configurations and add-on options.
The C8P DF has full capabilities as a personal
computer, a small business computer, a home
monitoring security system and an advanced
process controller.

Personal Computer Features

The C8P DF features ultra-fast program execu-
tion. The standard model is twice as fast as
other personal computers such as the Apple |l
and PET. The computer system is available
with a GT option which nearly doubles the
speed again, making it comparable to high end
mini-computer systems. High speed execution
makes elaborate video animation possible as
well as other /O functions which until now,
have not been possible. The C8P DF features
Ohio Scientific’'s 32 x 64 character display with
graphics and gaming elements for an effective
resolution of 256 x 512 points and up to 16
colors. Other features for personal use include
a programmable tone generator from 200 to
20KHz and an 8 bit companding digital to
analog converter for music and voice output,
2-8 axis joystick interfaces, and 2-10 key pad
interfaces. Hundreds of personal applications,
games and educational software packages are
currently available for use with the C8P DF.

Business Applications

The C8P DF utilizes full size 8" floppy disks
and is compatible with Ohio Scientific's ad-
vanced small business operating system,
0S-65U and two types of information manage-
ment systems, OS-MDMS and OS-DMS.
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The computer system comes standard with a
high-speed printer interface and a modem in-
terface. It features a full 53-key ASCI|
keyboard as well as 2048 character display
with upper and lower case for business and
word processing applications.

Home Control

The C8P DF has the most advanced home
monitoring and control capabilities ever
offered in a computer system. It incorporates
a real time clock and a unigue FOREGROUND/
BACKGROUND operating system which allows
the computer to function with normal BASIC
programs at the same time it is monitoring
external devices. The C8P DF comes standard
with an AC remote control interface which
allows it to control a wide range of AC appli-
ances and lights remotely without wiring and
an interface for home security systems which
monitors fire, intrusion, car theft, water leveis
and freezer temperature, all withoui messy
wiring. In addition, the C8P DF can accept
Ohio Scientific’s Votrax voice /O board and/or
Ohio Scientific’s new universal telephone inter-
face (UTI). The telephone interface connects
the computer to any touch-tone or rotary dial
telephone line. The computer system is able to
answer calls, initiate calls and communicate
via touch-tone signals, voice output or 300
baud modem signals. It can accept and
decode touch-tone signals, 300 baud modem
signals and record incoming voice messages.
These features collectively give the C8P DF
capabilities to monitor and control home func-
tions with almost human-like capabilities.

Process Controller

The C8P DF incorporates a real time clock,
FOREGROUND/BACKGROUND operation and
16 parallel /O lines. Additionally a universal

CIRCLENO.48 ONFREE INFORMATION CARD

accessory BUS connector is accessible at the
back of the computer to plug in additional 48
lines of parallel I/O and/or a complete analog
signal /0 board with A/D and D/A and
multiplexers.

Clearly, the C8P DF beats all existing small
computers in conventional specifications plus
it has capabilities far beyond any other com-
puter system on the market today.

C8P DF is an 8-siot mainframe class computer
with 32K static. RAM, dual 8" floppies, and
several open slots for expansion.

C8P °950

Or get started with a C8P with cassette inter-
face, 8K BASIC-in-ROM which includes most
of the features of the C8P DF except the real
time clock, 16 parallel I/O lines, home security
interface and accessory BUS. It comes with
8K static RAM and Ohio Scientific's ultra-fast
8K BASIC-in-ROM. it can be expanded to a
C8P DF later. Base price $950. Virtually all the
programs available on disk are also available
for the C8P cassette system on audio
cassette.

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

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

OHIO SCIENTIFIC

1333 SOUTH CHILLICOTHE RDAO
AURQORA, DH 44202 « [216]) 831-5600
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Sundial improvement

In the “Solar-Powered Sundial” (March
1980), it is possible for the NiCad batteries
to be damaged when light sensors are fully
illuminated and all four FETs are turned on.
In this case, the FETs form a low-resistance
path, effectively shorting the solar cells and
the battery.

R3 B

Here is a simple circuit I propose as a sub-
stitute. It replaces the CD4069 hex inverter

with a CD4001 quad 2-input NOR gate con-
nected in what is essentially an exclusive-OR
‘function. In this case, the voltage applied to
the FETs is low when both light sensors are
fully illuminated or both are dark. The FET
bridge functions normally when there is a
difference in illumination on the light sen-
sors.—D. O Shelton, Virginia Beach, VA
23460. :

Testing the Econometer

In the “Automotive Econometer®” (Febru-
ary 1980), in describing the preliminary
checkout procedure, the SNS (sense) point
should be grounded through a 1000-ohm re-
sistor, not a jumper wire, to test the effects of

150

TO
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CIRCUIT
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rotating R3. Also, those who want to add
transient suppression to the project can add
the circuit shown here between the positive
supply and the remainder of the circuit.—S.
Wynman, Brooklyn, NY.

Relays Stillin Use

I was pleased to see the article by Al Syd-
nor entitled “An Experimenter’s Guide to
Relay Control™ in the February 1980 issue

of your fine publication. Relays may be old,
but they continue to find use in many pieces
of equipment today.—Mark W. Persons,
Brainerd, MN.

Darkroom Sentinel Rectifier

For the “Photo Darkroom Sink Sentinel”
(February 1980), I find that the rectifier
specified (Radio Shack #276-1626) has been
discontinued. Can you recommend a substi-
tute? —W. E. Bunting, California, MD.

You can use any full-wave bridge rectifier
rated for about I A, 50 PIV, such as Radio
Shack’s No. 276-1161.—Fd.

Out of Tune

In *“Build a Hand-Held LED Spectrum
Analyzer” (September 1979), in Fig. 1, R3/
should be R/; in Fig. 3, on IC8C, pins 8 and
9 should be interchanged and on /CS5, the pin
between 4 and 10 should be 7 not 9; in Fig. 6,
at upper right, connected to R8/ and R82,
should be C33 not C34 and in the center,
connected to Q// and R88, should be R83
not R81.

In *Electronic Scorekeeper for Recreation
Rooms™ (October 1979), in Fig. 1, on the
left sides of /C3 and ICS5, the pins from top
to bottom should read 2, 1, 6, 7 instead of 6,
2,1, 7.

Introducing
‘the one printer
worth buying
on reliability
alone.

Here’s something worth thinking about: of all
the print mechanisms in use throughout the
world today, more than half were manufactured
by just one company, Epson. It’s simply because
we build a better printer.

Like our TX-80. Of the first 3,000 sold in
Europe, the failure rate was about 1%. Now
that’s a phenomenal record. But it doesn’t sur-
prise us. Because that’s how we built it.

The TX-80 prints a full 96 ASCII and 64 graphic
characters in 80-columns at the rate of 125 CPS. It

utilizes a unique 5x 7 dot matrix that allows the
printing of descenders. It’s controlled by an in-
ternal microprocessor, is available with friction
or tractor-type paper feed, and comes packaged
in a sturdy, all-metal cabinet. And you can get it
with custom interfaces to fit your Apple II,
TRS-80 or just about any other small computer.
The incredible reliability of our TX-80 is one
reason nobody makes more printers than Epson.
Here’s the other: you can get one for about $710.
Write to us. We'll tell you where.

EPSON

EPSON AMERICA, INC.

23844 Hawthorne Boulevard, Torrance, California 90505 - Telephone: (213) 378-2220
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Yamaha's PX-2 linear tracking turntable.
A class of one.

Yamaha's new PX-2, the flagship of a remarkable new
series of turntables from Yamaha, is destined to become the
new standard of the audio industry. It is a masterpiece in the
art of music reproduction. Totally in a class by itself.

N\ CROSSOVER FREQUENCY
12 Hz “least effect” point

One of the major performance advancements on the PX-2
is Yamaha's unique optimum mass straight tonearm assembly.
This design concept is Yamaha's direct challenge to the industry
trend of low-mass tonearms. Among the most significant
benefits of optimum mass is that it specifically addresses two
of the most critical elements of music signal tonal quality
tonearm resonant frequency characteristics and high tracka-
bility with a wide range of cartridges. Tonearm mass is such
a critical element in sound reproduction (especially in the low
and high frequency ranges) that Yamaha has designed this
optimum mass tonearm (o insure its resonance frequency is
at the "least effect” point. (See graph,} As a further benefit,
the vast majority of available cartridges can be effectively

matched with the Yamaha tonearm. Even MC types.

But the optimum mass tonearm is only one factor that
puts the PX-2 in a class by itself. There’s much more, Like
an extraordinary 80dB S/N ratio, with incredibly accurate
tangential tracking —constantly monitored by an opto-electronic
sensor. The PX-2 is also a study in durability with its solid,
anti-resonant monolithic diecast aluminum base. And the com-
bined effect of the hefty platter and the heavy-duty DC motor
depresses wow and flutter to below 0.01%.

Yet with all this performance, the PX-2 is deceptively easy
1o operate. All the microprocessor-activated controls are easily
accessible—without lifting the dustcover.

The balance of the turntables in our new line (the P-750,
P-550, P-450 and
P-350] all incorpor-
ate this same op-
timum mass tonearm
philosophy. Each
will set new stand-
ards for performance
per dollar invested.

Visit your local
Yamaha Audio
Specialty Dealer
for a personal test
of our remarkable
PX-2 and the other superb turntables in our new series. You'll
hear music that's truly in a class by itself.

For more information write us at Yamaha, Audio Division,
P.O. Box 6600, Buena Park, CA 90622.

*Yamaha cartridges shown [MC-1X and MC-7) on both models are optional

JUNE 1980
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NRI will train you at home
to be an electronics professional
in the growing world
of communications.

Learn to service, repair, and install everything from microwave antennas
to two-way radios...from radar sets to TV transmitters.

o T
R .

- {

Direction Finders, Locan I
|

|
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No other home-study course
gives you such complete, professional
training in so many fields of com-
munication. No other gives you the
actual bench training with kits and
demonstration units specially designed
for learning. Only NRI gives you the
thorough preparation and training
you need to achieve professional
competence in the wide world of
communications.

Learn at Home
in Your Spare Time
Learn at your own pace, right in
your own home. There’s no need to
quit your job or tie up your evenings

—— e

Aircraft Guidance &
Landing Systems

Microwave Relay

JUNE 1980

with night classes. No time or gas
wasted traveling to school...NRI
brings it all to you. You learn with
NRI-pioneered “bite-size” lessons and
proven, practical “‘power-on” training,

Build Your Own 2-Meter,
Digitally Synthesized
VHF Transceiver or
40-Channel CB

NRI training is “hands-on”
training. You get honest bench ex-
perience as you build and test this
industrial-quality two-way radio and
power supply. You reinforce theory les-
sons as you induce and correct faults,
study individual circuits and learn
how they interface with others. Or, at
your option, you can train with a full
forty-channel mobile CB and base-
station power supply converter.

You also build and keep for use
in your work a transistorized volt-ohm

CB Radio

AM & FM Broadcasting

-

meter and digital CMOS frequency
counter. NRI even gives you specidl

lessons to get your Amateur License so

you can go on the air with your VHF
transceiver.

FCC License

or Full Refund
In all, you get 48 lessons, 9
special reference texts, and 10 training
kits. . .the training you need to become
aprofessional. And NRI includes train-

. — ing for the required FCC radiotele-
e phone license examination. You pass

R ot your tuition will be refunded in

Sfull. This money-back agreement is

valid for six months after the com-
pletion of your course.

Free Catalog,

No Salesman Will Call

NRI’s free, 100-page full-color
catalog shows all the equipment you
get, describes each lesson and kit in
detail, tells more about the many
specialized fields we train you for. It
includes all facts on other interesting
areas like TV and audio servicing or
digital computer electronics. Mail the
postage-paid card and see how we can
make you a pro.

If the card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing
| Education Center
tj‘.p 3939 Wisconsin Ave.

[ Hil ' Washington, D.C. 20016
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New Products

Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item’s code

number on the Free I[nformation Cuard

or write to the manufacturer at the
address given.

Cassette Deck Tracks
Recording Time

The Beocord 8000, the first Bang &
Olufsen cassette deck to incorporate a mi-
croprocessor, features the ability to plot
tape usage in minutes and seconds of re-
cording time and relate tape length to the
duration of a recorded piece. In addition,
if the processor is given a location in time,
the machine automatically winds to the
corresponding point on the tape and stops.
An automatic memory makes it possible
to return to the last starting point by
pressing a return button. An illuminated
display allows the processor to communi-
cate with the user. Performance specifica-
tions for this two-headed (record/play
and erase) deck include: wow and flutter
less than 0.1%, frequency response 30 to
16,000 Hz, +2.5 dB (metal and chrome
tapes), and S/N ratio better than 68 dB
(metal tape and Dolby noise reduction).
$895.
CIRCLE NO. 88 ON FREE INFORMATION CARD

intellivision Home Computer

This system from Mattel Electronics con-
sists of a Master Component, a 16-bit pro-
cessor sophisticated game player that fea-
tures both color video and audio output,
and a Keyboard Component that can be
coupled together to form a complete home
computer. The Master Component con-

Updated Model 260 VOM

Simpson Electric Company’s venerable
Model 260 volt-ohm-milliammeter has
been updated and is now available as
Model 260-7. 1t features recessed insu-
lated panel connectors to reduce shock
hazard, a doubly fused protection net-
work, and a transit mode to protect the
meter movement during transport. The
260-7 measures both ac and dc voliage,
direct current, resistance, dB and the ac

Digital Delay System

n-n-m—-__..:.c.'ﬂ 'u“__.-_-

The Koss K/4DS Digital Delay System
delays and processes the signals from a
stereo program source and feeds them to
an additional pair of loudspeakers, gener-
ally placed to the rear of the listening
space, to simulate natural reverberation.
The system is designed for minimum com-

12

plexity of operation and offers the user the
choice of four basic rooms “sizes’ and the
level at which the processed signals are
delivered to the rear speakers. 1n addition,
an equalizer switch can either attenuate
or boost the low bass. The unit includes its
own power amplifiers, rated at 15 watts
per channel into 8-ohm loads, plus a sepa-

_ rate set of headphone amplifiers. A non-

locking button defeats the system tempo-
rarily for comparison purposes.
CIRCLE NO. 89 ON FREE INFORMATION CAkw

tains memory (RAM and ROM) and [/O
ports. It also interfaces a pair of 12-button
hand-held controllers, each having four
player-action keys and a control disc for
precise movement of on-screen objects.
Video display is 160 horizontal by 192
vertical elements and 24 lines of 40 alpha-
numeric characters in 16 colors. The Key-
board Component features a 60-key type-
writer-like keyboard and a digital cassette
system. Combined, the pair holds 16K of
RAM (10-bit words) and the memory can
be expanded to 1000 8K pages. Two pa-
rallel 1/O ports allow access to the bus.
Over 20 cartridges for the Master Compo-
nent and eight cassettes for the Keyboard
Component are available. A microphone
is supplied for audio input.
CIRCLE NO. 91 ON FREE INFORMATION.CARD

component of a mixture of ac and dc in 27
ranges and with a dc sensitivity of 20,000
ohms per volt. A varistor protects the
taut-band meter movement. Options in-
clude mirror scale, relay overload protec-
tion, and roll top case. Accessories include
temperature, low-power ohms and high-
voltage probes. $103.
CIRCLE NO. 92 ON FREE INFORMATION CARD

Morse Code Teacher
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The MFJ Enterprises MFJ-410 Professor
Morse is a random Morse code generator
and keyer. It sends either alphabetic only
or alphanumeric characters and punctua-
tion marks. The random code is sent in
random length groups and never repeats
itself. Speed is continuously adjustable
from five to 50 wpm. Operation is from a
12-volt dc source from an ac adapter pro-
vided. $152.95. Address: MFJ Enter-
prises, Inc., Box 494, Mississippi, MS
39762.

Graphics Printer

The Silentype thermal printer enables an
Apple 11 computer to print anything that
can be displayed on the CRT monitor,
including graphics, according to the man-
ufacturer. Using a 7-dot printing element
to produce a 5 X 7 dot matrix, it prints up
to 80 characters per line on 812"-wide
thermal paper. Resolution is 60. dots per
linear inch (3600 dots per square inch),
and speed is 240 dot-columns per second.

POPULAR ELECTRONICS



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

DAK manufactures a cassette that you
can really forget about. Great sound,
and no problems. And, for only $5 we
hope you will think a lot about your
new puisating 3 way shower massage.

YOUR TIME IS PRECIOUS

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

MOLYSULFIDE

DAK manufactures enough ‘tape for
over one million cassettes per month.
We developed polyester slip sheets, in-
side the cassette, with raised spring load-
ed ridges to guide each layer of tape as
it winds. We coat them with a unique
formulation of graphite and a new
chemical called molysulfide.

Molysulfide reduces friction several
times better than graphite and allows
the tape to move more freely within the
cassette.

Hi frequency protection! Friction with-
in the cassette causes the build up of
static electricity, {much as scuffing your
shoes on a carpet in dry weather), which
can erase high notes. Molysulfide re-
duces friction which is a very important
consideration for often played tapes.

MAXELL IS BETTER

Yes, honestly, if you own a $1000 cas-
sette deck like a Nakamichi, the frequ-
ency responses of Maxell UDXL or TDK
SA are superior and you just might be
able to hear the difference.

DAK ML has a frequency response
that is flat from 40hz to 14,500hz £3db

Virtually all cassette decks priced
under $600 are flat +3db from 40hz

JUNE 1980
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to about 12,500hz, so we have over
2000hz to spare, and you'll probably
never hear the difference.

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

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

A 3 WAY $5 SHOWER MASSAGE?

You’ll be living in luxury. This power-
ful 3 way shower massage will massage
and relax your tired muscles. You can
use its powerful massaging action direct-
ly from its standard wall mount, or hold
it in your hand and direct the spray
exactly where you want it.

The shower massage has a three posi-
tion power control: 1) it has a normal
full spray like a shower head, 2) a com-
bination of normal spray and gentle
massaging action, and 3) full massage
ta relax your total body.

It comes off the wall. This hand held
shhrower massage has a nearly b foot flex-
ible chrome plated hose that allows you
freedom of movement. You can direct
the spray from any angle or height that
you desire. To remove the hand unit
from its wall mount, simply lift and
turn. It's easy for all family members.

EASY INSTALLATION

No plumber, no problems. Simply un-
screw your old shower head, and screw
in this deluxe massage. The wall mount
is incorporated into the main unit and
requires no installation. This fine show-
er massage even has its own built in filt-

CIRCLE NO. 18 ONFREE INFORMATION CARD

3way

‘shower
massage?

Try 10 DAK high energy 90 minute
cassettes risk free for only $2.19 each
and get a pulsating $29 value shower
massage for only $5.

er screen, and there is no maintenance
required. Just relax and enjoy.

The hand unit is approximately 9
inches long, and the massage section is 3
inches in diameter.

DAK TAKES A RISK
Obviously giving away quality shower
massages is not going to make DAK
rich. We are betting that you will buy
our cassettes again, and we are putting
our money where our mouth is!
Customers like you are very valuable
in the form of future business. We
anticipate receiving over 6000 orders
and 4500 repeat customers from this ad
to add to our list of over 70,000 actives.
TRY DAK ML90 CASSETTES FREE
Try these high energy cassettes on
your own recorder without obligation
for 30 days. If you aren‘t 100% satisfied
for any reason, simply return the tapes
and shower massage for a full refund.
To order your 10 DAK ML 90 minute
high energy cassettes at $2.19 each and
the $29 value shower massage with your
credit card, simply call the toll free
number below, or send your check for
$21.90 plus $5 for the shower massage
and $3 for postage & handling for each
group of 10 cassettes to DAK.
(CA residents please add 6% sales tax)
DAK unconditionally guarantees all
DAK cassettes for one year against any
defects in material or workmanship.
Why not order an extra group of 10
DAK ML90 cassettes for yourself or a
friend? We will add one free ML90 cas-
sette to each extra 10 you buy and of
course you can buy one $29 value mass-
age for $5 with each group you buy.

DAK
INDUSTRIES
INCORPORATED

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

The interface card contains 2K of firm-
ware that enables setting left and right
margins, line spacing, length of paper ad-

vance, selection of eight intensities, uni- or
bi-directional printing, printing of either
of two high-resolution pages and normal
or inverse printing modes. The printer is
powered by the Apple [1. $595.

CIRCLE NO. 93 ON FREE INFORMATION CARD

Studio Monitor Speaker

Cerwin Vega’s Studio Monitor loudspeak-
er system is designed to be used in a bi-
amplified configuration. It employs a
horn-loaded high-frequency driver
mounted within the voice coil of a 12-inch
midrange driver and a separate woofer
cabinet using an 18-inch driver. The mid-
range and tweeter are positioned to mini-
mize phase distortion and are isolated by a
special acoustic shield designed to prevent
interaction and IM distortion. The bass
section, said to be capable of producing
audible output at 26 Hz, is rated to handle
up to 500 watts. Controlled dispersion al-
lows listeners positioned several feet apart
to hear identical sounds. A complementa-
ry high-pass filter /bass equalizer is a part
of the package.
CIRCLE NO. 94 ON FREE INFORMATION CARD

CRT Enhancement Filter
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The Polaroid CP-70 circular polarization
contrast enhancement filter attaches eas-
ily to the bezel around the cathode-ray-
tube display screen by means of self-adhe-

e e ——=—

Semiautomatic Turntable

sive brackets. Reflection problems are
thereby reduced and display contrast en-
hanced to reduce operator eye fatigue.
Unlike conventional absorption filters
that simply reduce glare, circular polari-
zation filters can discriminate against re-
flections. Complete kits are priced from
$26 for a formed, nonglare, plastic filter.
Laminated-glass, antireflection filters
that can be adjusted to lighting conditions
are priced from $68. Prices vary by the
size of the display screen.
CIRCLE NO. 95 ON FREE INFORMATION CARD
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Eomp;ter-to-gelectric
Iinterface

The Luxman Model PD-264 turntable
features, in addition to semiautomatic op-
eration, direct drive, a straight tonearm
with low mass, and front-panel controls.
Designed to handle cartridges weighing
from 4-11 grams and tracking at up to
3 gramsstylus force, theunit has rated wow
and flutter of 0.035% (wrms) and S/N
ratio of at least 60 dB (IEC-B). It offers
speeds of 33 and 45 rpm, both said to be
adjustable through 6%. Additional fea-
tures include a stroboscope, antiskate ad-
justment, and detachable dust cover, as
well as controls for tonearm elevation and
stylus height. $225.
CIRCLE NO. 96 ON FREE INFORMATION CARD

modification. Installation requires about
six hours of work with ordinary hand
tools. All necessary hardware is included.
Several models are offered to allow use
with most small computers such as the
PET and TRS-80. Models compatible
with RS-232, S-100, IEEE 488, and Cen-
tronics hardware are also available. A
special model can be supplied for the
Remington SR-101 typewriter. $595.
CIRCLE NO. 97 ON FREE INFORMATION CARD
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Wireless Vehicle
Security System

~

The ESCON interface made by iPEX In-
ternational is said to fit any IBM Selectric
typewriter (Model 72 or 82), without

Diskette Head Cleaner

Scotch Head Cleaning Diskettes use a
unique wet-and-dry method by which a
proprietary cleaning solution is applied to
the porous cleaning fabric in the diskette
envelope. The cleaning diskette is then
run in a normal manner for 30 seconds.
Two-sided systems may be cleaned using
the same approach. Each kit contains suf-
ficient materials for 30 cleanings. Two
sizes are available, Scotch 7400 for 8-inch
diskettes and Scotch 7440 for S5'2-inch
types. $30.
CIRCLE NO. B4 ON FREE INFORMATION CARD

Radio Shack’s Archer Mobile Alert warns
you of tampering with or an attempted
theft of your vehicle by means of a radio
transmitter and a pocket-sized receiver.
The system includes two electronic sen-
sors and can be expanded to include addi-
tional sensors and optional switches. Its
dash-mounted transmitter feeds the vehi-
cle’s existing broadcast-band or CB an-
tenna. When triggered, it transmits a
coded signal that “‘beeps” the pocket re-
ceiver. Range is said to be up to one-half
mile (0.8 km). The transmitter section
draws power from a 12-volt, negative-
ground source, while the pocket receiver
uses two AA batteries. Use of the system
requires an FCC CB license. $99.95.
CIRCLE NO. 98 ON FREE INFORMATION CARD

(continued on page 16)
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Not Just Another Limited Area Motion Detector!

guardex-

Protects Every Square Inch Of Your Building

Turns On Lights Automatically

Powerful Electronic Siren

Low Cost Computerized

Burglar Alarm System

Home - Office - Business

NO INSTALLATION

Just plug the Guardex 8000 alarm system in, make several
simple contro! adjustments to suit your particular building and
it works! There are no other wires to run. This totally self-con-
tained burglar alarm can completely seal off every square inch
of the surface of your building. It protects doors, windows, and
what most alarms miss. .. your roof, walls and floors.

HOW CAN ONE SMALL COMPUTER PROTECT MY
WHOLE BUILDING?

Guardex 8000 Alarm System works on the principte of audio
discrimination. This, put simply, is the process of electronic-
ally separating normal everyday sounds, such as voices, tele-
phones, etc. from break-in type noises such as breaking glass,
prying metal, or forcing a door open. The Guardex 8000 pro-
tects one story homes and offices up to 2000 square feet and
open commercial buildings up to 10,000 square feet. The
Guardex 9300 with wireless remote sensor capability is avail-
able for multi-story homes and offices or single story with
more than 2000 square feet. Call the factory for more detailed
information.

TURNS ON LIGHTS AUTOMATICALLY
When the first break-in type sound is detected, the system will
instantly turn on lights, radio, or other electronic equipment
that you have plugged into the back of the alarm. These lights
or other equipment will remain on for a period of five minutes,
then automatically turn off.

POWERFUL ELECTRONIC SIREN

The Guardex 8000 alarm is equipped with a loud built-in siren.
If during the five minute period the lights or other electronic
equipment has been activated, a second break-in sound is de-
tected, (it can be only a second or two after the first break-in
sound)the built-in siren will start blasting for 90 seconds. At the
end of approximately 90 seconds the siren will shut off and the
alarm listens again. If another break-in sound is heard, the
siren will come on for another 90 seconds. If no other break-in
sound is detected, the siren will stay off and at the end of the
five minute period the lights will shut off and the alarm in-
stantly resets.

The rear control panel
contains two standard AC
plug receptacles for a table
lamp, spot lights, radio, etc.;
terminals for connecting
optional outside siren and
back-up battery (not
included); entry delay time
control and sensitity control.

JUNE 1980

The Guardex 8000 Alarm System is walnut grained and dis-
guised to look like a small stereo speaker (6% x 9%" x 8"')
and weighs less than 62 pounds.

EXIT AND ENTRY DELAY

The Guardex 8000 alarm has a built-in exit delay allowing you
approximately one minute to lock up and leave the building
before the alarm is armed. When you enter your building you
may find that just your normal entering sounds activate the
siren. You may delay it from starting for up to 30 seconds by
turning up the siren entry delay control.

BATTERY BACK-UP

Burglars rarely cut power. However, to give you total protec-
tion from a burglar and possible power failure, our alarm has
provisions for a battery back-up. (Batteries not included). 12
volt lantern batteries are available at most hardware stores.

THE BURGLARY PROBLEM

The F.B.l. statistics show that at the present rate, one out of
every four Americans are going to be burglarized. That is not a
very pieasant fact, but it is true. You have a greater chance of
being burglarized than being a victim of a fire or automobile
accident. The time is now to help protect yourself and your
valuables with a Guardex 8000 alarm system.

OUTSIDE SIREN

The Guardex 8000 alarm is equipped with a loud, built-in siren,
but if you desire an additional siren to mount outside or in an
area away from the main alarm, they are available with 50 feei
of wire for $24.95. (Comnecting terminals are provided on the
back of the atarmj.

30 DAY NO RISK TRIAL

This is your opportunity to purchase an alarm system directly
from the factory for only $199.95. Try it in your home or busi-
ness for thirty days without risking one cent. Put our Guardex
8000 alarm to your own test. See for yourself! It will protect
every window and door from break-in. {f you are not completely
satisfied, return the alarm within 30 days for a complete refund.
To order your Guardex 8000 alarm, CALL TOLL FREE to charge
your credit card or send your check to Guardian Electronics,
Inc. in the amount of $199.95. If you want the optional outside
siren, add $24.94. (California residents add 6% sales tax.)

(If you require more information.
call during Cahforn!a business VISA®
hours, Monday - Friday)

Dealer Inquiries Invited

CALL TOLL FREE California residents:

(800) 423-5499 (213) 889-1414 collect.

- GUARDIAN
ELECTRONICS, INC.

31133 Via Colinas, Dept. PE. Westlake Village, Calif. 91361
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new products__

President VHF-FM
Marine Transceiver

American Radio Corporation’s President
Marine Electronics Division introduces its

Model 511, one of a series of vhf/FM
marine transceivers. The President Model
511 is a 50-channel synthesized transceiv-
er whose coverage includes one Canadian
and three U.S. weather channels. Channel
tuning is displayed on a variable-bright-
ness, seven-segment LED readout. A CH1é
pushbutton switch permits quick access to
the distress/calling frequency, overriding
the master rotary channel-selector switch.
A second pushbutton switch chooses eith-
er 1 watt or 25 watts of output power. A
protective circuit shuts down the trans-
mitter output if the antenna is discon-
nected or damaged. To inhibit corrosion,

Aspecial offer onnew
Mesa Subwoofers forcars-

Mesa 51" Round Flush
Mount Bass Booster

Now $41.95 PAIR

Mesa subwoofers—or “Bass Boosters”
—are added to your present car stereo
system—they don’t replace your old
speakers. It works this way: a separate
crossover network contains a low cut
filter. The high and midrange tones
come through your existing (satellite)
speakers. Lows come out through the
Bass Booster. The result is superb
stereo separation and more and lower
bass than you'll get with any conven-
tional set of car stereo speakers.

Available in two sizes—5% " round

flush mount kit (power handling
capacity 10-30 watts RMS/channel,
frequency response 42-200Hz).

And the 6"x 9" rear ledge mount

OK.SEND ME:

Mesa 6x9” Rear Ledge
Mount Bass Booster

Now $44.95 rar

kit (power handling 10-45 watts RMS/
channel; frequency response 37-200Hz).

Both are compatible with any set
of full range car stereo or mini speakers.

Each kit contains:

e 2-5%" or 6"x 9" stereo subwoofer
speakers with grills

* separate crossover network with low
cut filter for bass separation

« 30 feet of cable and complete mount-
ing instructions and templates for easy
installation.

Both with 5-year limited warranty.
30-day money back guarantee* if not
completely satisfied.

Act today. Charge it if you prefer.

(7 kits of Mesa 51" bass boosters @ $41.95 ea.
7 kits of Mesa 6" x 9" bass boosters @ $44.95 ea.
Include $3.25 for shipping & handling. lllinois residents add 6% sales tax.

My check or money order for $

is enclosed, made payable to:

MBR Corporation, 2940 Malmo Drive, Arlington Heights, IL 60005.

Charge my: (] Master Charge [JVisa Card No. Exp. Date__
Name Address

City. State. Zip

Signature

I understand I may return the bass booster intact within 30 days for a full refund if not

completely satisfied.

CIRCLENO.44 ONFREEINFORMATION CARD
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the transceiver is housed in a plastic en-

closure. $479.95.
CIRCLE NO. 99 ON FREE INFORMATION CARD

Vehicle Computer
Fits Most Models

The Zemco driving computer is easily in-
stalled on almost any vehicle (except those
with diesel or fuel-injected engines).
Among the 28 functions it provides are
current or average mph, fuel used and dis-
tance travelled since fill-up, and fuel re-
maining and distance-to-go until empty.
The computer also forms a calibrated
speedometer, a crystal-controlled clock,
and will show both current and elapsed
time. All measurements can be displayed
in English or metric. An error display and
display dimming for night use are also
provided. $120. Address: Zemco Inc.,
12907 Alcosta Blvd., San Ramon,
CA 94583.

ENCER s s s B o )
X-Y Chart Recorder Kit

The Heath IR-5207 Chart Recorder kit
claims accuracy of 0.5% full scale, and
dead band and nonlinearity error less than
0.25% of full scale. Front panel input fil-
ters with pushbutton controls allow tailor-
ing of response to each application. Fea-
tures include calibrated 1-, 10-, 100-mV
and 1-volt per inch ranges, integral paper
holdown in either horizontal or vertical
modes, zero control that allows the pen to
be placed anywhere on chart with zero
input on both coordinates, electric pen lift,
calibrated X and Y sweep, and remote
capability. It uses standard 812" by 11"
paper. $479.95
CIRCLE NO. 90 ON FREE INFORMATION CARD
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Microprocessor
Power-Line Isolation

The possibilities of a microcomputer sys-
tem developing unexplained crashes,
memory losses and program glitches due
to power-line spikes, surges, etc. are
claimed to be lessened by use of the Model
ISO-3 Super Isolator, from Electronic
Specialists. It provides three individually
dual-pi filtered 3-prong ac sockets. The
isolator can accommodate 1875 W, with
each socket rated at 1000 W. $79.95.
CIRCLE NO. 100 ON FREE INFORMATION CARD
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NOW AVAILABLE!

WATT WIZARD

POWER FACTOR CONTROLLER CUTS f
THE COST OF RUNNING ELECTRIC ]

APPLIANCES BY AS MUCH AS
50% -- AND YOU CAN EVEN SEE THE 'y
SAVINGS! ;

For over a year now, in magazines and
newspapers the world over, there have
been enthusiastic write-ups on a
remarkable new device that can cut your
electric bill while helping the U.S. save
huge quantities of fuel.

*The NASA/Nola power saver,” wrote
a Popular Science senior editor, ‘was
developed by Frank Nola at NASA's
George C. Marshall Flight Center as an
offshoot of a program to reduce power
consumption in spacecraft motors. Nola
calls it a PFC — power-factor controller.
| prefer to call it a power saver, however,
because that's what it does.”

NASA TESTED IT

According to Clyde S. Jones of NASA,
“The device has been tested at Marshall
Center on over 40 types of motors, with
power savings ranging up to 60%,
depending on the loading. The motors
tested were both single-phase and three-
phase, ranging from v2 H.P. to 5 H.P.
Most motors will show up to 40-t0-50%
savings when running lightly loaded or
unloaded, and some will show 5-t0-7%
savings at rated load.”

NASA’'s Technical Support Package
showed the test results and noted that
“The Power Factor Controller applies to
induction type electric motors — the
most commonly used type in all major
home appliances and the most common-
ly used by industry.”

HOW IT SAVES POWER

Popular Electronics explained it this
way: “AC induction motors character-
istically run at a nearly constant speed
that's fixed by power-line frequency and
independent of load and supply voltage.
When heavily loaded, the motor draws
line current that is nearly in phase with
the applied voltage ... Under light load
conditions, the motor develops less tor-
que by allowing more lag between the
voltage and current. This reduces the
power factor while leaving the current
essentially the same in magnitude.

“Though the low power factor means
that conversion of electricity to
mechanical power is small, the large cur-
rent causes considerable (heat) losses in
the supply lines and motor windings.
This is what reduces efficiency.

*To minimize this waste, Nola's device
monitors the motor's power factor and,
when it detects light load conditions, it
reduces the supply voltage ... The cur-
rent, now more nearly in phase with the
voltage, therefore does as much useful
work as before, but it and the voltage are
smaller, resulting in a net savings of
electrice power.”

THE SAVINGS CAN ADD UP

Like everything else, the cost of elec-
tric power keeps going up. Not only is
the basic rate you pay going up, the
power companies have now added on a
“fuel adjustment” charge to help pay for
running their generators. In 1980, 1981
and beyond, you'll pay more and more
for the privilege of running your electric
appliances.

National Aeronautics

Patent No. 4,052,648

Right now, the typical consumer pays
about $8 per month to operate a 16.5 cu.
ft. frost-free freezer...$10toruna 17.5
cu. ft. frost-free refrigerator . . . $8.25 for
an attic fan operating 12 hours a day
... and about $60 for an air conditioner
used during summer months. it's not
hard to figure out what you're paying per
year just to run one of these appliances.
And in many parts of the country, the
cost is even higher.

That's why Nola's power saver can
soon pay for itself, then start reducing
your electric bills — the amount of sav-
ings, of course, depending on which ap-
pliance(s) you usetit with.

There's just one catch. Until now, the
device has not been available — except
for industrial models prices at $80 or
more.

INTRODUCING THE WATT WIZARD

Cynex, an American manufacturer of
electrical and electronic products and a
prime contractor for the U.S. Govern-
ment, has been licensed by NASA to
manufacture Frank Nola's power saver.
Cynex calls it the Watt Wizard.

“The Watt Wizard,'”' says Ray
Beauchea, the firm's Marketing Director,
“regulates the voltage fed into an induc-
tion motor, reducing or boosting power
as required, when loads go up or down.
Simply stated, it makes motors run more
efficiently, especially when idling. It
reduces motor heat, affording longer
motor life and reducing the amount of air
conditioning required for cooling
(rooms) in summer months. It saves elec-
tric power, because kilowatt hours are
greatly reduced. And it causes the motor
to run quieter.”

SIMPLE TO USE

Cynex makes several models of the
Watt Wizard (all with solid state design),
includin? the 110V AC plug-in model
we're offering. It's for single phase frac-
tional H.P. motors (less than 1 H.P)
which is the type used in most made-for-
the-home freezers, refrigerators, window
and attic fans, swimming pool pumps,fur-
nace fans, vacuum cleaners, sewing
machines, power drills, etc.

Simply plug the Watt Wizard into any
electric outlet, then plug the appliance
into the Watt Wizard. There’'s no wiring
required. Unlike some competitor's
models (if and when available), the ap-
pliance does not have to be turned on
before being plugged into the power
saver. You can leave the appliance —
whether on or off — plugged into the
Watt Wizard all the time. Or you can
move the Watt Wizard to various loca-
tions, depending on which appliance is
being used. (Better yet, order several
Watt Wizards.)

"k i
and Space Administration
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OTHER MODELS AVAILABLE

Air conditioners, washers and dryers
require wire-in model. |f you lack
mechanical skill, you probably need an
electrician to install it. We also offeritin
220 VAC single or three-phase.

ADVANCE FEATURES

The Watt Wizard also includes two more
unique features. It's fused, so if you ac-
cidently overload the device, it won't
burn out. Just change the fuse, which is
available at any auto supply store.

And the Watt Wizard features an LED
readout, so you can actually tel, at any
moment, exactly how much power you're
saving — 10%, 20%, 30%, 40% or 50%.

There's a “Power On” light, too. And
the Watt Wizard comes with the
manufacturer's 1-year limited warranty.

LOW COST — AND A TAX CREDIT

We're offering the Watt Wizard for on-
ly $39.95, with immediate delivery. Want
two? Then it's just $37.95 each. Or
splurge and get three at $34.95 each.
Wire-in models for heavy duty motors are
$6 more for each unit. Add just $2.50
postage/handling for each order (not
each unit).

And next year, when you fill out your tax
return, you can deduct a full 15% energy
tax credit — for additional savings.

30-DAY MONEY-BACK GUARANTEE

Try the Watt Wizard for up to 30 days.
If not completely satisfied, return it
{insured) for a full refund.

The sooner you send for the Watt
Wizard, the more you can save on your
electric bills. To order, send your check
or money order to the address below. Or
charge it to your Visa, MasterCharge,
American Express or Carte Blanche
credit card. If using your charge card,
you can also order via our toll-free phone
number:

800-257-7850

(In New Jersey, Call: 800-322-8650)
N.J. residents, add 5% sales tax.

Or mail your order to:

Dept P 3, Lakewood Plaza
Lakewood, N.J. 08701

"
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The newest in home
computers, fine stereo
components, color TV,

HAM radio, precision
test equipment,
innovative electronics
for the home—all in
easy-to-build,
money-saving kits.

Send today
for your

FREE
Heathkit

B snvﬁ'suwia M[
o HCEVER SPEARER S

If coupon is missing, write
Heath Co., Dept.010-662
Benton Harbor, Mi 49022

pe e e ———— — —— —— —— — —

Send to: Heath Co., Dept.010-662 1'
Benton Harbor, Ml 49022,

Send my free Heathkit Catalog now.
I am not currently receiving your
catalog.

Name  —
Address i
City  State_____
CL-724A Zi P II
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The Pursuit of Realism

ONVENTIONAL wisdom has it

that someday audio technology will
advancc to the point at which we will be
able to sit in our chosen listening environ-
ments, flip a switch, and treat our ears to
the sound of music indistinguishable from
that heard in the concert hall. After all,
we need only play impeccably recorded
program material—which may be loom-
ing on the horizon in the form of digital
discs—through speakers designed for op-
timum dispersion and imaging and mini-
mum distortion, using electronics from
which all traces of TIM, SID, and other
alphabetic nasties have been rigorously
removed, to be home free. Frankly, I'd
hate to have to fund the rescarch and
development program that would be
needed to realize this technological mira-
cle, all the more because close examina-
tion will show that it is more a pipe dream
than anything realizable.

The Glitch Overlooked. One of the
malign influences that stand to dash the
hopes of the faithful is the ancient antago-
nist noise. Not noise in the recording or
the circuitry used to reproduce it, but am-
bient noise in the playback environment.
Circuit design is capable of producing am-
plifiers with S/N well in excess of 100 dB,
and, while the present state of the art in
digital hardware limits the best recordings
that can be made to 96 dB or so of
dynamic range, it is quite reasonable to
suppose that digital recording systems ca-
pable of resolution beyond 16 bits could
be developed. But wide dynamic range
avails nothing if the lowest 10 or 20 dB of
it are masked by room noise, and overrid-
ing such noise by brute force can be shown
to produce “‘colorations’ probably equal
to or greater than those fussed over by
some amplifier critics. Ironically, espe-
cially for those who look down their noses
at mobile stereo on account of the hostile
environment in which it must function,
home surroundings are not totally friendly
10 audio even compared with those of the
car; they are only less hostile.

A ‘““Thought Experiment.”’ For the
sake of argument, let's assume that we
have a playback system that is perfect in
all respects—-frequency response flat from
dc to light, zero distortion, infinite S/N
ratio, etc. Let's say further that it is repro-
ducing a composition that has a dynamic
range of 90 dB. If the recording environ-

By Harold A. Rodgers
Executive Editor

ment had an ambient noise level of 30 dB
SPL—which is very quiet—the level of
the music, if it is to exceed that of the
noise at all times, must range from just
beyond that to a bit over 120 db SPL. This
upper level approaches the threshold of
pain for most individuals, and it seems
reasonable to speculate that this factor,
rather than the limited power of acoustic
instruments, sets the upper boundary on
dynamic range.

Now, when we play this recording back
through our perfect system, we will have
to play it loud enough to override the am-
bient noise in the listening environment. If
we were fortunate enough to have a listen-
ing room as quict as the super-quiet re-
cording studio that has been postulated,
the playback level would only go up by 3
dB, which might be tolerable. But typical
residences are far noisier than that, a
range of 45 to 50 dB SPL being more
common. Under these circumstances we
will have to play the music 10 to 15 dB
louder than it was recorded in order to
overcome the room noise.

As the original levels may have well
approached the threshold of pain at their
loudest, this additional level boost could
make listening to the louder passages
quite uncomfortable. And even if that can
be tolerated, the elevated level will lead
human loudness response to distort the
subjective frequency balance. In addition,
there is reason to believe that the nonli-
near processing that the ear itself per-
forms is level-dependent in a way that
makes the same spectrum sound a little
different when it is louder. Thus, while the
reproduced sound may well preserve the
musical values of the recorded original, it
seems that the very process of playback in
a nonideal environment is enough to
change it somewhat. The fact that many,
if not most people live in relatively densely
populated areas adds social barriers
against realistic reproduction of wide dy-
namic range, too. Few apartment dwellers
can get away with playing music at levels
in excess of 100 to 110 dB for very long,
and even suburbs pose similar, if looser,
restraints. And what happens if our neigh-
bors want to hear realistic dynamics too?
What does that do to the ambient noise
levels in our apartments? The irony is
compounded by the fact that the hours
when ambient noise tends to be at a mini-
mum are just those times when acoustic
leakage of someone else’s loud Wagner or

POPULAR ELECTRONICS



HEAR

WHAT YOU’VE BEEN

MISSING!

Listen with an 801 Omnisonic Imager,”
a quantum leap forward in stereo reproduction!

OMNISONIC IMAGERY" IS HERE!

Our innovative state -of -the -art electronics create
a totally unique sound environment never before
possible. With an 801 Omnisonic Imager”, you can
now experience the physiological sensation of what
amounts to three-dimensional sound renoroduction
— what we call omnisonic imagery™ — from just
two speakers! Sound appears to come from many
sources in the listening area, depending on the
quality of the signal source. A common reaction

is to look about for other speakers. And you don’t
have to sit rigidly fixed at a focal point between

the speakers to enjoy omnisonic imagery™!

RETROFITS TO MOST STEREO SYSTEMS!

Any unit with a tape monitor facility (internal tape
loop) can mate with an 801 Omnisonic Imager- It
also has a built-in tape monitor buttan so you don’t
lose your existing tape monitor facility.

The 801 Omnisonic Imager™ works on any stereo
source — FM, tapes, and records. You can record
selections viathe 801 Omnisonic Imager™ and replay

them on conventional home-use sterea equipment.

Now that you’ve read all about our

801 Omnisonic Imager™, don’t you think _a
it's time to hear one? If we have

stimulated your interest in s
seeking the finest sound ‘
reproduction in the purest

sense, please ask your dealer
for alive demonstration. If you
have any questions, or need
to know the name of the dealer
nearest you, call or write to:

CQMNISONIX,LTD.

P.O. Box 307
Wallingford CT U.S.A. 06492 |
(203) 239-6213

Dealers - join our rapidly-growing network. Wrate to our
Sales Dept. for details. Visit us in Booth D-22, Lobby Level
at McCormick Place at the June CES, Chicago.

Cmnisonic Imager™, Omnisonlc Imagery™, HBX™, and Honeybo<™ are trademarks
ot Omnisonix, Ltd.

‘x&ﬂ OMMISemte 1oy Acch)

THREE DIMENSIONS IN SOUND!

Stereo without.an 801 Omnisonic Imager™ produces
sound from two distinct sources. Music from the
speakers arsives at your ear, but most of it falls to
the floor. The result is often muddiness” and loss
of presence. Only two dimensions result — volume
level and sterea separation.

Stereo with an 801 Omnisonic Imager™ creales
omnisonic imagery” never before possible. Sound
seems to come from the near and far. At tima=s, it
surrounds you, and appears to come from behind
you and below you. The sound never has a chance
to fall to the flcor. It is so alive with movement

that it envelopes you. Three dimensions — volume
level, stereo separafion, and omnisonic imagery"‘
are apparent w th ar 801 Omnisonic Imager".

LIFETIME WARRANTY!

You get a lifetime warranty on the active circuitry,
and one year on all other components (excluding
case and line eord), provided your 801 Omnisonic
Imager” is used as specified.

——
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NNtlntosh

“A Technological
Masterpiece...”

Mclntosh C 32

“More Than a Preamplifier”

Mclintosh has received peerless ac-
claim from prominent product
testing laboratories and outstand-
ing international recognition! You
can learn why the “more than a
preamplifier” C 32 has been
selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on all
Mcintosh products, copies of the
international awards; and a North
American FM directory. You will
understand why Mcintosh product
research and development always
has the appearance and tech-
nological look to the future.

Keep up to date.
Send now - - -

Mclntosh Laboratory Inc.
Box 96 East Side Station
Binghamton, NY 13904

Name _ = ——
Address —— = & —— —
City_ State_ Zip.

If you are in a hurry for your catalog please
send the coupon to Mcintosh. For non-rush
service send the Reader Service Card to the

magazine.
CIRCLE NO. 46 ON FREE INFORMATION CARD
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Stravinsky; or “Blood, Sweat, and Tears”
will prove to be most annoying.

Can We Use 90 dB of Dynamic
Range? I think the answer to that is—
sometimes, but certainly not always.
What then will we do with our fancy,
purely digital recordings at times when
either the laws of acoustics or the laws of
the land decree that we may not enjoy
their full potential. I can’t say for certain,
but I suspect that the preamp/control
centers (or whatever) used in the music
systems of the future will contain com-
pressors or other means of restraining dy-
namic range that proves excessive..

The Brighter Side. Fortunately, if we
are concerned with enjoying recorded
music, rather then trying to fool ourselves
into thinking that we hear a live perform-
ance, the outlook is far brighter. The pro-
cessor in the middle of our heads that
works on the signals from our ears has
some very sophisticated tricks in its reper-
toire. For one thing, since the hearing
sense can identify and ignore components
of noise under some conditions, it is not
always necessary that the music complete-
ly override noise in order to be heard. As
an example, a listener might hear a soft
string chord, as at the end of a movement,
and not notice at all that a clock is ticking
at a level slightly above that of the music.
Of course, subliminal awareness of the
ticking provides instant confirmation that
“this is not a concert.” Nonetheless, un-
less the noise gets very loud, the listener
can probably still enjoy the music.
Another factor worth considering is
that we all, presumably, really know
where we are, at least most of the time,

and the effort of sustaining the illusion of
the concert hall may actually distract us
from the music itself. Consider a musical
composition in which a sound similar to
that of a telephone bell is used. When the
saund occurs, most of us will probably
direct our attention to the telephone to
determine if it is really ringing or not—if
we happen to be listening to a recording at
home. At a live performance, expecting no
messages, most people will interpret the
sound differently and never even think of
the telephone.

It is high time, in my view, that we
accept recorded music for what it is—a
medium related to but distinct from live
music and certainly not limited to the imi-
tation of live music. If we regard the two
as equal in this sense, it is easy to see that
they have different strengths and weak-
nesses and that a situation appropriate for
one might be hard pressed to accommo-
date the other. Perhaps even more impor-
tant, we could stop asking the impossible
of our reproduction equipment, quash the
indictments accusing it of imagined
faults, and enjoy it more fully.

Having made what [ hope is a reason-
able casc for abandoning concert-hall re-
alism as the sine qua non for home repro-
duction, I'll do a quick stutter step and a
head fake and tell you that it is possible
under laboratory conditions. In fact, it can
be done well enough to allow the acoustics
of concert halls to be compared. The joker
in the deck, however, is that the playback
must be done in an anechoic chamber.
Furthermore, if odd effects due to infiltra-
tion of extraneous sounds are to be avoid-
ed, elaborate soundproofing is also re-
quired. But, as we will see next month, the
idea has interesting ramifications.

) D

Audi(;p—hi—le Recordings

Bi1zeT: Carmen, Suites No. 1 & 2; GRIEG:
Suite from Peer Gynt, Op. 55, 46. St.
Louis Symphony Orchestra, conducted by
Leonard Slatkin. Telarc Digital 10048.
Technically, there is little to say about
this disc other than to acknowledge its
excellence. Surfaces are quiet, the stereo
image ncatly fills the space between the
speakers while projecting a good sense of
depth, and a sense of space and ambience
pervades it all. Slatkin and the orchestra
do a good, professional job that manages
to sound inspired every now and then.
What is missing, for these ears, is solid,
musical substance. With just a few excep-

tions, the classical offerings on specialty
discs have been curtain raisers. How
about something meaty, like a Beethoven
Symphony, or the Brahms Requicm, or
some Bartok String Quartets?

Tir.oF THE WEISBERG. Tim Weisberg and
his band. Nautilus NR7. Like the Telarc
release preceeding, this disc was mastered
by means of the Soundstream digital re-
cording process, and, similarly, its sound
is well-nigh impeccable. But rather than
using few mikes and doing whatever is
necessary to authentically portray instru-
ments in a performance environment, this
release unabashedly takes the path of vir-
tuoso studio engineering. Actually, this
becomes a part of the album’s charm, for
while there is no pretense of a natural
sound, what one hears is tastefully done
and very enjoyable. The liner notes make
much of the idea that this is a rock group,
not a jazz group. Yet, its esthetic has shed
some of the Dyonisiac aspect of rock and
taken on some of the cool, Apollonian ap-
proach found in some jazz. On the other
hand, the music really isn't jazz, either.
We may have to settle for calling it
unique.

POPULAR ELECTRONICS



Attractive Air Alive unit measures only 412" x 4" x 134"
and cleans a 20’ x 15’ x 8’ room in up to 15 minutes.

Little-understood particles, called nega-
tive ions, are said to be nature's best air
cleaners. They attach themselves to dust,
smoke, pollen or anything else floating in
the air, and cause it to fall harmlessly to the
ground. Now there is growing proof that
negative ions may affect your moods,
health and sense of well being.

THE ION CONTROVERSY

For the past 20 years, scientists and
scholars-world wide have been study-
ing the effects of electronically charged
particles in the air called negative ions.

Russian scientists have recently proven
that the presence of ions in the air is es-
sential to animal life. Research conducted
at the University of California has shown
that plant growth is stunted when the ion
contentin the air is decreased.

Some researchers claim there's evi-
dence that negative ions can relieve aller-
gic ailments and headaches, help control
virus, retard the growth of bacteria, in-
crease mental alertness and energy, re-
duce pain, tension, fatigue and depression
and produce sound sleep.

Interestingly, while the number of those
who believe that negative ions do, in fact,
produce these benefits, has grown, the
number of doubters has decreased over
the years.

THE ION IMBALANCE

The air is made up of molecules that
contain either a majority of electrons, mak-
ing them negative particles, or a majority of
protons, making them positive particles.

Although nature produces a nearly
equal number of positive and negative
ions, there are a number of reasons why
we are surrounded by an over abundance
of protons: air pollution depletes the num-
ber of negative ions in the air, the static
charge from synthetic fibers produces
positive ions and natural earth radiation,
that would normally produce negative
ions, is retarded by concrete and asphalt
covering the land.

In effect, we are breathing air that nature
never intended us to breathe ... air that
has been depleted of negative ions.
What is needed is a way to correct this
ion imbalance.

NATURE’S AIR CLEANERS
There is almost no disagreement
among scientists that negative ions are
unmatched in their ability to cleanse the air
of impurities.This is how they do it: nega-
tive ions attach themselves to dust, smoke
and pollen, neutralize them and cause
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them to fall harmlessly from the air.

Engineers and doctors have recently
recognized this benefit and have begun to
take advantage of it. Many now use com-
mercial units that emit negative ions and
effectively destroy odors and pollutants in
the air.

It has only been during the last year that
technology has developed an affordable
consumer model. These units were first
introduced in Europe where there is a high
level of interest in the benefits of
negative ions.

Now we are introducing one of the first
consumer units to be sold in this country!

ONE OF THE FIRST UNITS
UNDER $100

When we were offered the opportunity
to introduce Air Alive to the American mar-
ket, we jumped at the chance! Why? Be-
cause it's one of the first consumer models
in this country to be sold for under $100.
And because it's manufactured by West-
ern Systems, Inc., a pioneer in the ion gen-
eration field.

MOST COMPACT UNIT
ON THE MARKET TODAY

Air Alive measures only 42" x 4" x 1%4"
and puts out 3 trillion negative ions per
second per cubic centimeter.That's as
many or more than larger, more expensive
units now on the market. It is so powerful
that it cleans a 15’ x 20’ x 8’ roomin up to
15 minutes. Air Alive brings you more
cleansing power in its compact size.
WARRANTED FOR TWO FULL YEARS

Air Alive is an all solid state unit ... it has
no moving parts. The unitis so trouble free
that it is warranted by Western Systems,
Inc. for two full years, in the unlikely event
that anything should go wrong.

FREE BOOK
JUST FOR
TRYING
AIR ALIVE

Just for trying the Air Alive
unit, we are offering a 160
page book entitied "The
lon Effect”.

Absolutely Free!

Itis yours at no additional charge. It's yours to keep
even if you should return the Air Alive unit during our
30 day trial period. “The lon Effect” traces one
man’s 10 year effort to discover the truth about the
effects of ions. Judge for yourself the benefits of
negative ions,

CIRCLE NO. 430N FREE INFORMATION CARD

AIRALIVE

Uses “Nature’s Air Cleaners”

to electronically destroy odor,
smoke, dust, and pollen. Now
research shows it may do more!

OPTIONAL AUTO ADAPTER

Now Western Systems, Inc. brings
something new to the American market
that Europeans have usedfor years .. .an
optional auto adapter that allows you to
use your Air Alive home model in your car,
truck, van or RV. Hardware included for
mounting under your dashboard and
adapter plugs into your cigarette lighter.

HHHHHH'H
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=3 30DAY NO-RISK TRIAL =S
P ‘

—= We believe Air Alive to be the most g
<4 compact negative ion generator on the p<>
=3 market today. It will destroy the dust. 55—
- $ smoke, pollen and odors in the air inp<——
<=4 your home, office or car.

=¥ And we want you to decide for your- ¢

=3 self whether or not you can benefit from §<
= ‘ the effects scientists are claiming that g&—
- d ¢ negative ions can have on your health ' -
<=4 and sense of well being. B
We offer you a 30 day, no risk trial pe- <
—=xX riod on every Air Alive unit you order. If &&=
<=4 during that time you decide the Air Alive { ‘
<=4 unit does not meet your expectations, S
.‘ 4 for any reason, you can return it for ay ;-

=4 prompt refund of lhe purchase pnce

------------

RN

TO ORDER YOUR AIR ALIVE
Simply fill out the coupon and send i,
along with your check or money order, to
the address below. For even faster ser-
vice, call Toll Free: 1-800-527-7066. In
Texas call (214) 349-3120.

i MEDIA NMARKETING, INC.

10155-9 Plano Road - Dallas, TX 75238

I Yes! Send me_____ Air Alive units at $79.95 ea. and
| Auto Adapters at $8.95 ea. Add $3.50 post-
| age, handling and insurance charge. Texas residents

—

add 5% sales tax.

| UNDERSTAND | HAVE A 30 DAY
NO RISK RETURN OPTION.

[J Heme Unit [ Aute Unit
Name
Address
City
State.Zip

[ Check or Money Order enclosed.
Charge to:

E] Vlg-iter Charge Expires_
Account Number
Signaiure
Order Toll Free: 1-800-527-7066
In Texas Call:  1-214-349-3120
t’ MMI-1979
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AKG

Model K-340
FElectrostat-
Dynamic
Headphones

22

Audio
Equipment
Reviews

by Julian D. Hirsch

An electrostatic driver and dynamic driver
in tandem cover the audio range

ODEL K-340, the newest stereo

headphone from AKG, incorpe
rates some of the unique design features
of the earlier Model K-240, and in addi-
tion uses an clectrostatic driver and a dy-
namic driver in a “two-way' configura-
tion. A circumaural headphone whose soft
urethane-filled ear cushions surround the
wearer’s ears, the K-340 does not press
tightly on the head. Its light weight of
13.5 ounces (385 grams) makes it com-
fortable to wear for extended periods. The
9.8-f1 (3-m) coiled cord is terminated with
a three-conductor molded plug. Suggested
retail price is $189.00.

General Description. Although some
of the sonic limitations associated with
headphone listening are fundamental,
AKG engineers found that the sense of

realism could be enhanced by the use of a
“comb filter.”” This is because resonance
and diffraction in the outer ear and car
canal convert a ““flat™ frequency response
just outside a person’s ears to a response
with numerous notches across the fre-
quency spectrum. Wearing headphones
changes the resonance conditions in the
ears, diminishing the comb effect greatly.

In the K-340, AKG employs six circu-
lar passive diaphragms around the driven
cone, separating the volume in front of the
cone from the rear volume in the earpiece.
At low frequencies, the passive dia-
phragms are acoustically opaque, causing
the driver to operate effectively in a small
sealed enclosure for full bass response.

At about 200 Hz, where the enclosure
resonance would tend to introduce a re-
sponse peak, the passive diaphragms be-

POPULAR ELECTRONICS
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- Fountain.

YOUR ULTIMATE AIR FRESHENING/
IONIZING SYSTEM. TOP QUALITY.
LOW PRICE. STATE OF THE ART.

Breakthrough. The new lon Fountain™ is
in a class by itself. This negative ion genera-
tor gives you power to saturate your home or
office with billions of refreshing ions. With-
out fans or any moving parts it puts out a
pleasant breeze. A pure flow of ions pours
from the top like water from a fountain, filling
your room. The result? Your air feels like
fresh ocean air—pure, crisp, and wonder-
fully charged.

The price? Only $79.95. That's a price
breakthrough because no other company
can offer you a unit with higher ion output or
better quality than the lon Fountain™, even at
triple our price.

HOW CAN WE DO IT?

Six years of experience helps. Plus a lot
of ingenuity, aggressive research and a
personal commitment to give our customers
the best we can.

UTP lon Research Center is a branch of
our educational publishing company. And
our commitment in publishing to give birth
to new ideas .and methods that enrich
humanity is part of the lon Research Center
too. We're in business to serve you and your
environmental needs.

WHAT ARE IONS?

lons are electrically charged atoms in the
air with either a positive or negative charge.
The sun and cosmic rays as well as lightning
and fast-moving water (like waterfalls, surf)
generate trillions of negative ions every day.
The more negatively ionized the air, the
fresher and more alive it is. Air pollution,
artificially controlled climates {with air con-
ditioning and heating) and electronic equip-
ment all produce excess positive ions, depriv-
ing the air of these small negative air ions
and creating dead “stuffy’” air,

WHAT'S THE SOLUTION?

Our rapid-growth technology, which
sometimes takes its toll on the quality of our
air, has also come up with the solution.
Following Nature’s model of the thunder-
storm which uses a high electrical charge to
purify, revitalize and stimulate the air, the
UTP Air Energizer has been developed imitat-
ing this process. Both the thunderstorm and
the Air Energizer fill the air with negative
ions, restoring the natural electrical balance
to the polluted, energy-depleted air. But the
lon Fountain can be used indoors in the

keeping a fresh supply of ionized oxygen
available night and day. This new break-

JUNE 1980

which masks ordeodorizes. The unitactually
removes the dust, smoke, bacteria and polien
particles from the air by attaching ions to
them and causing them to sink to the earth
where they can be vacuumed up rather than
inhaled. At the same time ions electrically
stimulate the energy-stripped air.

YOUR CHOICE
OF TWO TOP-QUALITY UNITS!

There's only one unit that's better than
the lon Fountain. That's our own Executive
System Four™. It sells for $159. it has an
even higher ion output. Plus! Our special
Dial-An-lon feature allows you to adjust the
ion output anywhere from low to high. Not
everyone knows that the need for ions
varies. A large smoky room will require
higher output than a small room. And some
people want fewer ions while sleeping than
while working. The new Executive System
Four is cur answer to this need for output
flexibility.

FACTS YOU NEED TO KNOW
The lon Fountain™—System Five

lon density: 430,000 ions per cm®/sec.
at1 meter. 1,55 million ions
per cm® at 50 cms.

Use: Large room or office—9000
cu. ft.

Warranty: 1 year

Output voltage: 15KV

Ozone: Less than 2 parts per billion

Dimensions: 5% x 4%4" x 2%

Executive System Four™

lon density: Low to maximum of 540,000
ions percm?® at 1 meter. 1.6
x 108 ions per cm® at 50

cms.

Output voltage: 15KV

Ozone: Less than 2 parts per billion

Dimensions: 11" x5" x4”

Use: Large room or office 10,000
cu, ft,

Warranty: 1 year

If the Executive System Four is better,
why did we bring out the lon Fountain? Not
everybody is willing to pay $159 for an air
ionizing unit, no matter how good it is. Just
like not everyone drives Rolls Royces. Most
drive less expensive cars. The Executive
System Four is for the person who wants the

absolute best quality and doesn’t mind pay-
ing a little extra to get it. if you want highest
ion output, flexibility, and a beautiful oak
paneled case, buy the Executive System
Four.

If you want something at half the price of
the Executive System Four, but still better
than any other units costing up to $250, buy
the lon Fountain.

HOW TO GET ONE

To place your order now just send a
check for $79.95 plus $3 shipping for the lon
Fountain. Orsend $159 plus $4 shipping for
the Executive System Four. Tell us your full
street address as we cannot ship to Post
Office boxes. {California residents add 6%
sales tax.)

Cur unit is dependable and trouble-free,
but if by rare chance any problems occur our
service-by-mail center sends off your unit
within 24 hours of receipt or sends areplace-
ment so you are not without fresh airand can
enjoy your dust-free environment. And each
Air Energizer is backed by a full one-year
limited warranty.

HOW TO GET ONE FAST
Credit card holders can call our toli-free
number below. Order a unit now and if you
are not satisfied with its effects within 10
days simply return it for a full cash refund.
Order your Air Energizer today.

Read "'The Golden Egg"

University of the Trees Press

ION RESEARCH CENTER , Dept. PE4
Box644 BOULDER CREEK, CAS5006
Call Toll-Free . . . 800-538-0750

In California call (408) 338-6663
Send check or use your Master Charge,
Visa or American Express card.

DETECT YOUR IONS
This simple but accurate detector instantly
gives you a reading of ion intensity.
The Econometer. ... (Pen Size)....$7.50
[If ordering separately include $2.00 for
shipping.]

the Light Force Family and distribute Spirulina in either bulk or as special vitamin supplements. \

CIRCLE NO. 63 ON FREE INFORMATION CARD

\ Generous commissions and opportunities available, Phone or write for your free information. {408)
g X . 338-9436, Please do not use the toll-free number for information,
through in fresh air control is not a cover-up GO
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Acoustic output averaged 101.5 dB up to about 2000 Hz.

gin to become acoustically transparent.
This expands the volume of the cavity and
smooths out the midbass response. Flat
bass and midrange output is achieved"
without recourse to a tight pressure seal
on the wearer’s head. At high frequencies,
the passive diaphragms and the acoustic
resistance elements behind them, intro-
duce a comb filter effect that partially
replaces the one suppressed by the pres-
ence of the phones.

To this point the design is basically sim-
ilar to that of the K-240 phone still car-
ried in the AKG line. The novelty of the
K-340 lies in the use of an additional,
electrostatic driver to extend and flatten
its high-frequency response. Electrostatic
headphones are reputed 1o offer clear and
natural high-frequency reproduction, but
their limited low-frequency output pre-
vents them from generating high volume
levels without distortion.
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Harmonic distortion at 300 Hz versus SPL.

In the K-340, a dynamic transducer
handles all frequencies up to about 4000
Hz, above which there is a 6-dB-per-
octave crossover to an electrostatic trans-
ducer. A permanently polarized ‘elec-
tret” mounted concentrically with the dy-
namic driver provides the necessary elec-
tric field,

Each earpiece contains a miniature im-
pedance-matching transformer, as well as
a crossover network. Nominal impedance
is about 400 ohms, suitable for connection
to any amplifier headphone jack output.

Total sensitivity of the AKG K-340 is
0.63 volt (1 milliwatt) for an output SPL
of 94 dB. Its IHF sensitivity rating at 5
volts input (63 milliwatts) is 112 dB SPL.
The maximum rated continuous input per
channel is 9 volts (200 milliwatts), corre-
sponding to an SPL of 117 dB.

The K-340 phones have a dual bow
metal bail that supports the earpieces and
has self-adjusting slide fittings for the
wide, soft padded band that actually con-
tacts the wearer’s head.

Laboratory Measurements. Meas-
ured on a slightly modified ANSI head-
phone coupler, the AKG K-340 had an
overall frequency response remarkably
like that of the much more expensive, ful-
ly electrostatic phones that serve as a cali-
bration standard for our test setup. The
high-frequency irregularitics in the re-
sponse curve are due as much to the cou-
pler characteristics as to the headphones
and may well represent the intended
comb-filter effect. From 2000 Hz down,
the K-340 had the flat, smooth response
that we have previously measured only
from a few of the finest headphones (most
costing far more than the K-340).

If the higher frequencies are averaged,
there appears to be a slight upward tilt to
the response curve, with the maximum at
13,000 Hz about 8 to 10 dB higher than
the low and midrange level. As the micro-
phone we use for headphone measure-
ments has its diaphragm resonance at that
frequency and its response falls off rapidly
at higher frequencies, the high-frequency
response measurements probably reflect
the microphone and coupler characteris-
tics more than those of the headphone.
This is typical of headphone measure-
ments using a coupler.

Acoustic output of the phones averaged
about 101.5 dB SPL up to about 2000 Hz
with a 3-volt drive level. Impedance was
slightly higher than 400 ohms from 20 to
4000 Hz, rising to a maximum of about
800 ohms at 12,000 Hz. Harmonic distor-
tion was measured at 300 Hz, so that its
components would fall in the flat response
range of the phones. For an acoustic out-
put of 90 dB (quite loud) the distortion
was less than the system noise level (about
0.3%). It increased to 1.1% at 100 dB,
2.2% at 110dB, and 4.5% at 114 dB. With
a constant 3-volt input, distortion was 8%
at 20 Hz, decreasing 1o 4% at 90 Hz and
about 1% between 150 and 400 Hz. Meas-
ured distortion rose slightly to about 2%,
at higher frequencies (1000 1o 2000 Hz).

.

POPULAR ELECTRONICS



Heart
computer

Your heart can tell you three things
that can help you live longer and
stay healthier. The rest is up to you.

JS&A has never offered a pulse meter. And
for good reason.

If you've ever used one, you'll quickly
discover that your heart does not beat like a
clock. it's irregular. It might beat at 40 beats
per minute for one instant and at 120 the next.
Since most pulse meters measure each beat
as it occurs, you never feel confident that
you're getting a very good reading.

We also considered size. Each pulse meter
we examined was large or cumbersome and
awkward to carry or store.

WE WAITED

We waited a few years. In the meantime, we

discovered three ways your heart {through
your pulse) helps you monitor your health.
Pulse Rate Your pulse rate can tell you if you
are getting enough oxygen throughout your
body. A high pulse rate indicates that your
heart must pump faster to supply that oxygen
and may indicate poor physical condition.
Target Zone Your pulse can tell you if your
heart is beating fast enough during exercise.
There’'s an area called the “Target Zone.”
Below this level, you're not exercising hard
enough to do your heart or respiratory system
any good. Above this level, you can be
dangerously over-exerting yourself.
Cardiac Recovery Time The time it takes for
your pulse rate to return to normal after you've
exercised is the real measure of whether or not
your exercise program is doing you any good.
This time can be as healthy as one minute or
as poor as several minutes.

The three things we learned convinced us
that the ideal pulse meter must have the
following features:

1. It must measure a series of heart beats
and simultaneously compute the average to
avoid the strange readings from irregular heart
beats.

2. it must be small enough to use while
exercising.

3. It should have a timing capability to
determine the Cardiac Recovery Time.

It wasn't until a small Utah medical elec-
tronic instrument company created what we
feel not only provides the capabilities listed
above, but excels in other areas too.

FITS ON FINGER

The unit is called the Pulsetach, and it fits
right over your finger. It weighs less than an
ounce and can be worn easily during most
exercise programs.

The large liquid crystal display can easily be
seen in normal room lighting or in bright sun-
light, and because liquid crystal displays
consume very little power, the readily-avail-
able watch batteries will last for years. The
Pulsetach automatically turns itself off in five
minutes if you forget.

The heart of the system is a powerful micro-

computer CMOS semi-conductor integrated
circuit that will take up to 4 pulse beats,
compute an‘average pulse rate, and then flash
that rate on the liquid crystal dispiay.

FINGERTIP SCANNER

The sensor consists of a Gallium Arsenide
infrared light-emitting diode which scans your
fingertip hundreds of times a second to
determine your pulse rate. This new system is
one of the most accurate and is also used in
sophisticated hospital systems.

The unit also contains a quartz-controlled
timing circuit which will accurately time either
your exercise period or your Cardiac Recovery
Time. And you can switch back and forth
between the pulse and chronograph mode
while you are exercising.

We realize that the Pulsetach sounds like a
very sophisticated unit. And it is. But as
sophisticated as itis internally, it's an extreme-
ly easy unit to operate. There are just two
buttons to press which operate the pulse read-
ing and the chronograph timing circuit. A third

" button engages the audio circuit.

i
i

The Pulsetach system fits comfortably on your
finger while it monitors your heart and deter-
mines your Cardiac Recovery Time.

HEAR YOUR PULSE

The audio circuit simply beeps every time
your pulse beeps. This feature lets you mon-
itor your pulse by hearing it as you run or
exercise and it can be shut off by pressing the
button a second time. The timing circuit is
quartz-controlled and extremely accurate.

The Pulsetach not only has combined all of
the most advanced technology in an extremely
small size, but it costs less than many other
systems lacking its advanced features.

The Pulsetach can be used for joggers,
athletes, all forms of exercise and even
cardiac recovery patients, as it operates quite
effectively with pacemakers.

REAL WORKOUT ]
We suggest you order a Pulsetach for our
30-day no-obligation trial. When you receive
your unit, give it a real workout. Notice how
simple it is to operate and how easily you

The Pulsetach will shortly
become the number one
selling system of its type in
the nation.

can read your pulse rate. Use it to stay in your
Target Zone and to determine and then
improve your Cardiac Recovery Time.

Monitor your Cardiac Recovery Time.
Determine your Target Zone and see if you're
really exercising in that area. Then use the
Pulsetach to watch those important signs
slowly improve thanks to the accuracy and
information you get from the unit.

By knowing the important factors that help
you monitor your health, you'll feel better,
exercise more effectively, and many doctors
feel you'll live longer.

TWO UNITS AVAILABLE

To order your Pulsetach pulse meter, send
your check for $119.95 plus $2.50 postage
and handling (lllinois residents add 6% sales
tax) to the address below. {Allow 20 days for
personal checks to clear.) Credit card buyers
may call our toll-free number below.

You can also order the more expensive
hospital unit that averages 16 beats and has
all the features including the small size of the
previous unit. It costs $169.95.

We'll send your Pulsetach pulse meter
complete with 90-day limited warranty and
instructions which include information on
determining your Target Zone, Cardiac Re-
covery Time and other helpful information.

Then after your test, if you're not fully con-
vinced that the Pulsetach is the best unit of its
kind, the most convenient, and the greatest
value, return it within 30 days for a prompt and
courteous refund including the $2.50 charge
for postage and handling. You can't lose.

Your Pulsetach is totally solid-state so
service should never be required, butifitis, the
manufacturer has a national service-by-mail
facility backing each unit. JS&A is America's
largest single source of space-age products—
further assurance that your Pulsetach is
backed by a substantial company.

We've waited an awful long time to jump into
the pulse monitoring field. But what a great
entry. Order your Pulsetach at no obligation

today.
0 PRODUCTS
o THAT
@ WTHINke

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

©JS&A Group, Inc.,1980
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However. those readings are compromised
by the fact that the distortion products fell
in the region of irregular frequency re-
sponsc. .

User Comment. Despite their size,
AKG K-340 phones arc very light and
comfortable 10 wear. The large ear cush-
ions distribute their pressure over a large
area of the head. and the hecadband can
hardly be felt. Adjustment of the earpiece
positions is one of the most convenient we
have found.

The sound of the phones is both smooth
and notably wide in their frequency cover-
age. Compared to our electrostatic refer-
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ence phones, they sound very slightly
bright (the average output above 8000 Hz
or so is higher by as much as 8 dB). This
can sometimes be heard as a slight accen-
tuation of record hiss or FM background
hiss, but it does not produce a significant
coloration of music.

Playing as loud as a 120-watt amplifier
could drive them-—far louder than we
would normally use—the phones sounded
clean and never as though they were being
pushed to their limits. Their high sensitiv-
ity and impedance makes it possible to
drive them to reasonable levels from tape
recorder or preamplifier outputs.

As to whether the special construction
of the K-340 gives a sound more “‘natu-
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Slide-rule dial and digital readout

for easy tuning

HE Sansui G-5700 AM/FM stereo

receiver features a de-coupled power
amplificr and hybrid tuning display that
combines conventional AM/FM dial with
a four-digit fluorescent readout from a
frequency counter. FM tuning accuracy is
assured by a digital quartz-lock control
system. Instead of the moving-pointer me-
ters often used to indicate tuning and out-
put power parameters, the G-5700 has
solid-state displays for FM tuning accura-
cy, AM and FM signal strengths, and au-
dio power output into 8-ohm loads.

The Sansui G-5700 carries an FTC rat-
ing of 75 watts per channel into 8-ohm
loads from 20 to 20,000 Hz with no more
than 0.03% total harmonic distortion
(THD). It is furnished in a rosewood ve-
ncer wooden cabinet with overall dimen-
sions of 1814 wide X 16 deep X 7"
high (46.5 X 40.5 X 17.7 ¢cm). It weighs
30.4 pounds (13.8 kg). Suggested retail
price is $630.

General Description. Although the
power amplifiers of the Sansui G-5700 are

direct-coupled from input to output, the
tone-control amplifiers and phono pream-
plifiers are capacitively coupled at their
inputs and outputs. The amplifiers (and
speakers) are protected by a circuit that
senses dc across the outputs or excessive
current delivered to the load. Either con-
dition makes a fast-acting relay discon-
nect the output loads.

The upper part of the silver-colored sat-
in finish front pancl of the G-5700 is a dial
window, with long, clearly visible dial
scales and a traveling pointer. Above the
scales are the solid-state displays men-
tioned earlier. Though some of them oper-
ate in somewhat unorthodox ways, all
read clearly and arc easy 1o interpret.
There is a green SAFELY OPERATE light
showing that the protective system has
connccted the speakers, after an initial
turn-on delay. If the protective system is
tripped, the receiver is silenced and the
light goes out. Power must then be shut
off for a few seconds and reapplicd to get
it going again.

On the input sclector there are positions

ral’” than that of conventional phones, we
must defer judgment. In our experience,
no headphone duplicates the loudspeaker
listening experience, or vice versa, al-
though the two can be made similar by
signal processing. We can say that the
response of the K-340 is at least as wide
and smooth as that of any dynamic phone
we have used, and it has much of the high-
frequency clarity usually associated only
with electrostatic phones. It plays without
harshness or distortion at levels louder
than most listeners could tolerate and is
one of the most comfortable circumaural
phones we have used. AKG has realized
its stated design objectives very well.
CIRCLE NO. 101 ON FREE INFORMATION CARD

Sansui
G-5700
AM/FM
Stereo
Receiver

for TAPE/AUX. PHONO, FM AUTO. DOLBY FM
DE-EMPHASIS, and aM. The MIC MIXING
feature channcls the output of a single
(mono) microphone equally to both audio
outputs, independent of the main volume
control setting. However, the microphone
signal docs not appear at the tape record-
ing outputs. The DOLBY FM DE-EMPHASIS
mode changes the usual 75-microsecond
de-emphasis time constant to the 25 mi-
croscconds required by Dolby decoding.
The G-5700 does not have a built-in Dol-
by decoder.

The output transistors and their heat
sinks are complctely enclosed within the
receiver cabinet, with cooling air passing
by convection through slots in the top.
rear, and bottom of the recciver enclosure.
On the rear apron there are insulated
spring connectors for the two sets of
speakers, phono jacks for the signal inputs
and the tape recorder connections, and
binding posts for the antenna inputs.
(There is also a hinged and pivoted AM
ferrite rod antenna.) One of the 1wo ac

convenience outlets is switched.
(Continued on page29)
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The Imagination Machine offers
more atits price than any other
personal computer on the market
today

Consider these features: 9K RAM,
with 14K BASIC in ROM,53-key
typewriter keyboard. A fine resolu-
tion picture, generated on your
television set or monitor in 8 colors!

The only computer with color,
sound, user programmability
and expandability at $599.

A bLilt-in, dual-tfrack cassette tage
d=ck with 1500 baud rat=, for AFF's
d gitally recorded, “saturated’’
tape programs. A built-irn sound
synthesizer. And two, built-in,
garr e style controllers, with
jcyst.cks and numeric keypads.

When you want to go beyond
APF's library of educational, home-
and-personal managenment or
entertainment programs. .. when
you want to create your own pro-
grams...you can. The Imagination
Machine is programmable in
BASIC and 6800 machine lan-
guage. The Imagination Machine

is also expandable. Just add our
"Building Elock”, an optional, four-
port expansion device, and you
can hook up a printer, tekephone
modem, and additional memory
cartridge or m ni-floppy disk drive.

For the name of your nearest
Imagination Machine deaier call,
TOLL FREE: 1-800-223-1264. (New
York residents call: (212) 758-7550)
or write: APF Electronics, Inc. 444
Madison Avenue, N.Y., N.Y. 10022.

$599. Manufacturer's suggested retail price.

@ F—-electronics inc.

“YOUR LIFE WILL NEVER BE THE SAME.’

CIRCLE NO.6 ON FREE INFORMATION CARD
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Precision machine ground tapered whip has less
air resistance and less pattern distortion due to
whip bending. Highest quality 17-7 PH stainless
steel can be bent full circle and still snap back 1o
perfect verticall

True static ball tip for continuous dissipation of wing
static build up and less noise! Also protects garage
doors from nicks of unprotected whip tips. Sater, 100.

Full 60-inch radiator surface for maximum range.
Optimum length for non-critical tuning — use without
fine tuning at 1.5 1o 1 or better VSWR from channels
110 40!

Antenna Specialists’ LEVERLOK™ quick release. Firm,
positive electrical and mechanical connectlon,
instant disconnect, with the twist of a lever.

Top grade silver mica transmitting capacitor for con-
sistently lower VSWR under extremes of humidity and
temperature.

Dual fine tuning set screws prevent detuning due to
road and wind vibration. Assures positive electrical
continuity, 100, for reliabie performance.

Stainless steel shock spring absorbs blows from
branches and garage doors. Drastically reduces
breakage of coil and mount common with untapered
whips without shock spring.

Genuine G.E. Lexan® housing with tensile and com-
pressive strength of 16,000 Ibs. per square inch at
femperature extremes from —200°F to +320°F!
Unmatched ability to withstand punishing abuse.

Siiver-plated phosphorous bronze spring contacts.
The superior high frequency efficiency of pure silver.
Plus spring contacts that will assure positive con-
tinuity after years of daily removal and re-instaliation!

Guaranteed satisfaction with 5-year limited warranty
PLUS litetime coil burnout warranty.

$39.95 suggested retail price for demonstratively
superior quality and performonce.

Al the facts you should know
- about CB antennareliability and
performance...

ours vs. thei

I
No whip taper. ’

|
No static ball.
57-Inch radiator surface. [

}1

Quarter turn quick release.
Ordinary ceramic \ o
transmitting capacitor. /

Single fine tuning set screw.

No shock spring.

Less expensive plastic housing.

Semi-rigid, chrome-plated steel contacts.

12-month warranty limit.

$42.50 suggested refail price.

surer SCORPIO

®"Stripes of Quality'

the antenna specialists co.

Laxan -sq'egistered trademark of General Electric Company

CIRCLE NO.5ONFREEINFORMATION CARD

a member of The Alien Group Inc.

12435 Euclid Ave. Cleveland. Ohic 44106
Export: 2200 Shames Drive.

Westbury. L.I.. NewYork 11590

Canada: A. C. Simmonds & Sons, Ltd.
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Laboratory Measurements. During
preconditioning and high-power opera-
tion, the exterior of the cabinet became
only moderately warm. Driving 8-ohm
loads at 1000 Hz, the output clipped at 91
watts per channel, corresponding to an
IHF Clipping Headroom rating of 0.8 dB.
The receiver is not power rated for other
load impedances, but its outputs clipped
at 119 and 115 watts per channel, respec-
tively, with 4-ohm and 2-ohm loads.

At 8 ohms, the 1000-Hz distortion was
extremely low, reading 0.0032% at the
rated 75 watts output, and only 0.02% at
85 watts, just before clipping. IM distor-
tion was between 0.01 and 0.02% from 1
watt to more than 90 watts output. With
4-ohm loads, the 1000-Hz THD measured
0.025% as power reached 110 watts. Even
with 2-ohm loads, distortion measured
only 0.071% at 100 watts.

IHF Dynamic Headroom was 2.8 dB,
somewhat better than average. Dynamic
power into 4- and 2-ohm loads was the

same as the continuous clipping output
power, indicating that this was limited by
the maximum available output current.
The protective circuit did not trip at this
level.

At rated power, half power, and one-
terith power, the distortion was 0.15%
worst-case, and typically much better
than that. The power output indicators
read high by as much as several hundred
percent, a fault we would expect, however,
to have little practical consequence.

To reach reference power output of 1
watt; an input level of 17 millivolts (mV)
was required at the TAPE/AUX input, or
0.27 mV at the pHONO input. The corre-
sponding A-weighted S/N ratios were 78
and 76 dB. Mic sensitivity was 0.75 mV,
with a 74-dB S/N. The phono overload
limjt at 1000 Hz was 260 mV; and at 20
and 20,000 Hz, the respective overload in-
puts (referred to the 1000-Hz gain) were
249 and 97 mV. The microphone input
overload point was very high at 400 mV.
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Noise and sensitivity curves for the FM section of the tuner.
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Phono input impedance was 49 kilohms in
parallel with 150 picofarads.

Sansui specifies the rise time and slew
rate of the power-amplifier section as 1.4
microseconds and 56 volts per microsec-
ond. As there is no access to the power-
amplifier inputs, we measured through
the AUX inputs. Rise time was 4 microsec-
onds and the slew rate 22 volts/microsec-
ond, both very adequate for this power
rating. I[HF Slew Factor exceeded our
measurement limit of 25.

Tone control characteristics were typi-
cal of most amplifiers we have tested, with
a variable bass turnover frequency and a
hinged treble response. Loudness compen-
sation boosted both low and high frequen-
cies, and the subsonic filter, down 3 dB at
20 Hz, began to roll the bass response off’
slightly as high as 60 Hz. Flat within 0.5
dB overall from 30 to 20,000 Hz, and
down | dB at 20 Hz, RIAA phono equali-
zation was unaffected by most phono car-
tridges. We found some high-frequency
roll-off when driving the phono input
through a relatively high-inductance car-
tridge, but we suspect this was due to the
effect of the preamplifier input capaci-
tance on the cartridge. Microphone
preamplifier response was flat within
+0.5 dB from 100 to 20,000 Hz, rising to
+3 dB at 50 Hz before dropping to —3
dB at 34 Hz.

FM tuner performance was excellent.
IHF Usable Sensitivity was 10.3 dBf (1.8
uV) in mono and 15 dBf (3 uV) in stereo,
while the more meaningful 50-dB quieting
point was reached with 12 dBf (2.2 uV)
input in mono, and 35 dBf (30 uV) in ster-
eo. Ultimate distortion, at 65 dBf (1000
uV), was 0.19% in morno and 0.12% in
sterzo, with respective S/N readings of 76
and 71.5 dB. The sigral level indicators
came on at inputs from 14 to 38 dBf (2.8
10 40 uV).

Stereo FM frequency response was
+0.7 dB from 50 to 15,000 Hz, and down
1.6 dB at 30 Hz. Channel separation was
reasonably uniform with frequency, mea-
suring about 35 dB through the midrange,
33 dB at 30 Hz, and 26 dB at 15,000 Hz.
Capture ratio was 1.6 dB at 65 dBf, and
1.4 dB at 45 dBf (100 uV), with corre-
sponding AM rejection measurements of
67 and 60 dB. Image rejection was 50 dB.
Alternate-channel selectivity was highly
asymmetrical about the center-tuned fre-
quency, reading 49 dB on one side and 79
dB on the other. Adjacent-channel sclec-
tivity readings were much closer and aver-
aged 5.2dB.

Muting and quartz-lock thresholds
were identical at 13 dBf (2.4 uV). There
was no distinct stereo threshold, but the
stereo light flickered at levels under 11
dBf (2 uV). Leakage of the 19-kHz pilot
carrier leakage intq the audio was —60
dB, and hum level was —69 dB. The AM
tuner frequency response was down 6 dB
at 200 and 3700 Hz.

User Comment. The Sansui G-5700
handled with gratifying smoothness. FM
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tuning was notably quiet and free of tran-
sient noises, and the quartz-lock indica-
tion, along with unmuting of the audio,
did not occur until a station was tuned in
precisely. We found that the quartz-lock
system produced very close to minimum
distortion. Although at some signal levels
an improvement could be made by adjust-
ing thc signal-generator  frequency
(touching the tuning knob disabled the

quartz lock), the reduction in distortion
had no audible significance.

Except for its image rejection, which is
borderline for its price class. just about
every characteristic of the G-5700 was ex-
celient. Though lacking a few amenitics,
such as two-way tape dubbing, separate
preamplifier outputs and power-amplifier
inputs, and sclectable tone-control turn-
over frequencies. the Sansui G-5700 coun-

A rugged, high-current output stage
with a ‘“‘Super-Servo’’ circuit for dc stability

HE Onkyo A-7090 integrated ampli-

fier is rated to deliver 110 watts per
channel to 8-ohm loads from 20 10 20,000
Hz with no more than 0.018% total har-
monic distortion (THD). It features On-
kyo's “Super Servo™ circuit, a secondary
negative feedback loop in the power am-
plifier that reduces its gain at infrasonic
frequencies without affecting the audio
range. Also included in the unit is a head
amplifier for moving-coil cartridges as
well as the usual phono preamplifier. The

A-7090 is 1612"" wide X 16%16" deep X
618" high (41.8 X 41 X 155 ¢m) and
weighs about 40 pounds (18 kg). Its sug-
gested retail price is $700.

General Description. The Onkyo A-
7090 is d¢ coupled through its power am-
plificr scction. Onkyo engineers felt that
full amplifier gain down to zero frequency
(dc) might promote damage due to infra-
sonic transients, yet they were unwilling
to use large capacitors either in the feed-

ters with a power amplifier whose un-
usually large current capacity lets it drive
difficult speaker loads without distortion
or protective shutdown. (The protective
circuits, incidentally, are very effective.)
If its balance of features suits your needs,
the G-5700 recciver represents a highly
functional, tastefully styled package at an
attractive price.
CIRCLE NO. 102 ON FREE INFORMATION CARD

Onkyo
A-7090
Integrated
Stereo
Amplifier

back loop or output lines to roll off
response.

The solution lay in the use of a second
feedback path, with additional gain pro-
vided by an operational amplifier. This in-
troduces a much higher feedback factor
from about | Hz downward, reducing the
gain at 6 dB per octave. This “Super Ser-
vo™ circuit also maintains zero dc poten-
tial across the speakers.

The Onkyo A-7090 has a comprehen-
sive protection system with four criteria
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Save on

Scanners!
NEW Rebates!

Communications Electronics, the
world's largest distributor of radio scan-
ners, welcomes the addition of Fanon to
our product line. Fanon introduces two
new high performance hand-held scan-
ners. More importantly, Fanon has a
complete selection of useful accessories
to compliment their Slimline models.

Electra Company, manufacturers of
Bearcat brand scanners is offering con-
sumer rebates on selected synthesized
scanners purchased during May and
June, 1980. Most items are in stock for
immediate shipment, so purchase your
scanner from CE now!

NEW! Bearcat$300

The Ultimate Synthesized Scanner!
Allow 90-120 days for delivery after receipt of
order due to the high demand for this product.
List price $519.95/CE price $339.00

4-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 new Bearcat 300 is the most advanced auto-
matic scanning radio that has ever been offered to
the public. The Bearcat 300 uses a bright green
fluorescent 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.

Bearcat® 250

List price $419.95/CE price $279.00/$20.00 rebate
Your final cost is a low $259.00

50 Ch Is o Crystall ¢ 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.

Bearcat® 220

List price $419.95/CE price $279.00/$20.00 rebate
Your final cost is a low $259.00

Aircraft and public service monitor. Frequency
range 32-50, 118-136 AM, 144-174, 420-512 MHz
The Bearcat 220 is one scanner which can monitor all
public service bands plus the exciting AM aircraft band
channels. Up to twenty frequencies may be scanned at
the same time.

Bearcat® 211

List price $349.95/CE price $239.00/$10.00 rebate
Your final cost is a low $229.00

Frequency range: 32-50, 146-174, 420-512 MHz

The Bearcat 211. It's an evolutionary explosion of
features and function. 18-channel monitoring. With no-
crystal three-band coverage. Dual scan speeds. Color-
coded keyboard. Even a digital clock. All at a modest
price. More scanning excitement than you bargained for.

Bearcat® 210

List price $319.95/CE price $209.00/$10.00 rebate
Your final cost is a low $199.00

10 Channels ® 3 Bands ® Crystalless
Frequency range: 32-50, 146-174, 420-512 MHz.

Use the simple keyboardtoselectthe 10channelstobe
scanned. Automatic search finds new frequencies. The
210 features patented selectable scan delay, push
button lockout, single antenna, patented track tuning,
AC/DC operation. With no crystals to buy. Ever!

NEW! 50-Channel Bearcat 300

JUNE 1980

FREE Bearcat® Rebate Offer
Buy a Bearcat model 250, 220, 211 or 210 between May 1
and June 30, 1980 any you'll get a coupon good for arebate
worth up to $20.00. Mail this coupon along with proof of
purchase and the Bearcat Stringed Card attached to the
front of your new scanner to Bearcat Father's Day Rebate
Offer, Electra Company, Box 29243, Cumberland, Indiana
46229. Offer good only on purchases made between May 1
and June 30, 1980. Coupon may not be reproduced andg
must accompany all proof of purchase requirements.
Rebate requests must be postmarked by July 15, 198Q.
Offer good only inthe U.S.A. Void where taxed or prohibited
by law. Offer limited to one rebate per customer regardless
of number of scanners purchased. Resellers, companies,
clubs and organizations (profit and non-profit) are nat
eligible for rebate. Allow 4-6 weeks for delivery of rebate
check. Please be sure to send in the correctamount for yowr
scanner. You pay the listed CE price in this ad. Do not deduct
the rebate amount since your rebate will be sent directly to
you from Electra Company. Orders received without the
correct amount will not be processed and will be returned.

Bearcat® 12

List price $179.95/CE price $119.00

10 Channels ® 3 Bands ® AC or DC

Frequency range: 33-48, 146-174, 450-512 MHz.
More features, more channels, more action. The Bearcat
12 has automatic squelch, individual lockout and more.

NEW! Bearcat® 5

The newest low-cost crystal scanner!

List price $129.95/CE price $94.00

8 Channels ® 3 Bands ® AC only

Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat 5 is avalue-packed crystal scanner built far
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

NEW! Bearcat®

A . ™
Four-Six ThinScan

List price $179.95/CE price $119.00

Frequency range: 33-47, 152-164, 450-508 MHz

The incredible, new Bearcat Four-Six Thin Scan™ is like
having an information center in your pocket. This three
band, 6 channelcrystal controlled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 17 Includes rubber ducky antenna.

H ™
Bearcat® ThinScan
List price $149.95/CE price $99.00
World's smallest scanner! .
There are now three models available. The BC 2-4 L/H
receives 33-44 and 152-164 MHz. The BC 2-4 H/U
receives 152-164 and 450-508 MHz. The Aircraft
ThinScan™ model BC 2-4 AC receives 118-136 and
450-470 MHz. The Bearcat ThinScan™ measures 2% *
across. Just 1" deep. And 5%" high.

NEW! Fanon Slimline 6-HLU
List price $169.95/CE price $109.00

World’s smallest 6-ch. Iy 3-band !
The new Fanon Slimline 6-HLU ¢ gives you six channels
of crystal controlled excitement. Unique Automatic
Peak Tuning Circuit adjusts the receiver front end far
maximum sensitivity across the entire UHF band. Indi-
vidual channel lockout switches. Frequency range 30-50,
146-175 and 450-512 MHz. Size 2% x6% x 1" Includes
rubber ducky antenna.

NEW! Fanon Slimline 6-HL

List price $149.95/CE price $99.00

6-Channel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHz.

If youdon't need the UHF band, get this model and save
money. Same high performance and features as the
model HLU without the UHF band. Order crystal certifi-
cates for each channel.

FANON SCANNER ACCESSORIES
CHB-6 AC Adapter/Battery Charger .. ............
CAT-6 Carrying case for Fanon w/Belt Clip
AUC-3 Auto lighter adaptor/Battery Charge:
SCMA-8 Mobile adaptor/amplifier/chasger. .

OTHER SCANNER ACCESSORIES
SPS50 AC Adapter.........o.coviiiniivinnennnannn,
SP51 Battery Charger
SP57 Carrying Case for Bearcat 2-4 only .. ..
SP58 Carrying Case for Bearcat 4-6 ThinScan™
FB-E Frequency Directory for Eastern U.S. ..
FB-W Frequency Directory for Western U.S.
B-31.2 V AA Ni-Cad's for Four-Six (Pack of 4
B8-41.2VAAANi-Cad'sforThinScan™ and Fanon.
B-5Replacement memory batteryfor Bearcat210....
B-81.5 V AA Alkaline battery (Packof 4).............
B:71.5 V AAA Alkaline battery (Pack of 4) s
A-135cc Crystal certificate..........................

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 thatyou use an external antenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#A64 isa¥%inchsnap-in mount,and #A70isanall bard
base station antenna. All antennas are $30.00 and
$3.00 for UPS shipping in the continental United States.

TEST ANY SCANNER FREE
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.1ONFREEINFORMATION CARD

Regency®; K500
List price $419.00/CE price $279.00
40 Ch | ® Synthesized ® Service Search
Digital count ® Weather with tone alert
Search/Store ® Priority Channel ®¢ AC/DC
Freguency range: 30-50, 144-174, 440-512 MHz.
The new Regency Touch K500 is an advanced
synthesized scanner with many new features.
OTHER REGENCY® SCANNERS
Aircraft Touch 720-A
Touch K100...........coieiiiiiiiiiiene.
NEW! Touch M100.
E-106.

World Scanner Association™
The WORLD SCANNER ASSOCIATION is spon-
sored as a public service by Communications
Electronics.” When you join, you'll receive a
quarterly newsletter with scanner news and fea-
tures. You'll also get a wallet I.D. card, an Official
Personalized WSA Membership Certificate, and
the latest FCC news affecting monitoring such as
frequency allocations. FREE classified ads for
members so you can contact other scanner owners
when you want to sell or buy a scanner. FREE
membershipinthe WSA Buyer's Co-op. Your Co-op
membership will allow you to get special discounts
on scanners and scanner related products. Since
the WSA Buyer's Co-op gives you group purchas-
ing power, you can easily pay for your membership
dues the first time you make a Co-op purchase.
WSA is your united voice to governmental and
pulblic service agencies as well as scanner man-
ufacuturers. You'll get inside information on the
latesst scanner products before the general public.
Since WSA is not affiliated with any scanner
manufacturer, you can rely on accurate product
reports. You get all this for only $12.00 annual
dues! And if you join before June 30, 1980, CE will
pay $2.00 of the cost of your first year's dues as a
“charter member’ You can charge your "“charter
membership” on Visa or Master Charge so join
now! Add $5.00 for foreign memberships. Allow
6-10 weeks to receive membership material.

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.
Writ:en purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 30 billing. All sales are subject to availa-
bility. All sales on accessories are final. Prices and specifi-
catiens are subject to change without notice. Out of stock
iters will be placed on backorder automatically unless CE is
instructed differently. International orders are invited with a
$10:00 surcharge for special handling in addition to ship-
ping charges. All shipments are F.Q.B. Ann Arbor, Michigan.
No COD's please. Non-certified and foreign checks require
four weeks bank clearance.

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

WSA" Scanner Distribution Center™ and CE logos are
trademarks of Communications Electronics™
tBearcat is afederally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
$ Regencyis afederally registeredtrademark of Regency
Eleetronics Inc.

Copyright®1980 Communications Electronics™

master charge

™

Al COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 D Ann Arbor. Michigan 48106 U.S.A.
Coll TOLL-FREE (800) 521-4414 0routside U.S.A. (313)994-4444

We’'re first
with the best."
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for its operation. A relay disconnects the
load if: (1) less than five seconds has
elapsed after power-on (for protection
from start-up transients): (2) cxcessive
output current is drawn; (3) dc appears
across the load; (4) the output-transistor
heat sinks get too hot.

The amplificr is finished in satin silver,
with the upper part of its panel dominated
by a window surrounding the LED power
display. Calibrations are at 1, 3, 9, 18, 35,
70, 110, and 120 watts (based on 8-ohm
loads). Buttons below the display increase
its sensitivity by a factor of 10 or 100 (10
or 20 dB), so that a power output as low as
10 milliwatts will light the first LED.

Functions provided in the A-7090 in-
clude suBsoNIC and HIGH filters, as well
as tape REC SEILECTOR (for taping from the
SOURCE or dubbing from either of two
tape decks to the other), MUTING. LOUD-
NESS, and EPS (external processor switch).
The last allows connections of an add-on
signal processor such as an equalizer or a
noise reducer into the signal path much as
would “*pre out/main in" jacks with re-
movable jumper links. A headphone out-
put is also provided.

The tonc controls (BASS and TREBLE)
have 21 detented positions with a center
OFF sctling. BASS turnover frequencies of
125 or 400 Hz and treble turnover fre-
quencies of 2 or 8 kHz are switch select-
able, or the tone controls can be bypassed
entirely.

The remaining controls comprise a
MODE knob, for STEREO. REVerse stereo, or
MONO operation, a MONITOR knob that
connects the amplifier to the playback
from cither tape deck or to the selected
program source, and a SELECTOR switch
capable of choosing between MC (moving
coil cartridge), PHONO 2, PHONO 1, TUNER,
and AUX.

The rear apron of the A-7090 contains
the various signal input and output jacks,
plus six pairs of insulated binding post
speaker terminals. Front-panel switching
allows any (or nonc) of these pairs of
speakers to be connected in any combina-
tion desired. Thére are two ac line fuses
and three ac convenience outlets, one of
them unswitched.

Laboratory Measurements. The pre-
conditioning period at one third of rated
power did not make the amplifier unduly
warm, but the subsequent high-power
testing left it quite hot above the output
transistor heat sinks. In normal operation,
it runs cool.

The outputs clipped at 130 watts per
channel when driving 8-ohm loads at 1000
Hz (IHF Clipping Headroom = 0.7 dB).
The A-7090 is not rated for operation into
4- and 2-ohm loads, but the respective
clipping power outputs were 192 and 250
watts per channel. Exceptional current
delivering capacity was demonstrated in
dynamic output measurements with the
20-millisecond tone burst specified in the
IHF test standard. Clipping power output
with this signal was 170 watts into 8

ohms, 300 watts into 4 ohms, and 400
watts into 2 ohms. IHF Dynamic Head-
room rating (8 ohms) was 1.9 dB.

Harmonic distortion of the Onkyo A-
7090 was closc to unmeasurable. For 8-
ohm loads at 1000 Hz, the distortion was
0.001% or less from 0.1 watt to about 20
watts output, reaching 0.0019% at 110
watts and 0.06% at 120 watts. [M distor-
tion was 0.04% at 0.1 watt output, about
0.006% from 10 to 40 watts and 0.015% at
120 watts.

Performante with lower load imped-
ances was equally impressive, Driving 4
ohms, the amplifier produced about
0.002% THD from 1 to 180 watts, reach-
ing 0.0035% at 190 watts. The 2-ohm dis-
tortion was below 0.003% up to nearly 100
watts, 0.0038% at 200 watts, and 0.06% at
the 250-watt clipping level.

When we drove 8-ohm loads at fre-
quencics from 20 to 20,000 Hz the distor-
tion was always well within the amplifier’s
ratings. The worst measurement we got
was 0.01% at 20,000 Hz.

The power indicator lights read typi-
cally within 5% of the actual power out-
puts, showing unusual accuracy. A high-
tevel input of 14 millivolts or a phono
input of 0.19 mV drove the amplifier to a
reference |-watt output, and the S/N for
both inputs (A-weighted) was 75 dB re-
ferred to 1 watt. Phono input overload was
at 300 mV at 1,000 Hz, and at equivalent
levels at 20 and 20,000 Hz. Phono input

cies, but to a moderate degree that made
it more acceptable than most. The sus-
SoNIC filter had negligible effect in the
audible range (it was down about | dB at
20 Hz) and the HIGH filter response was
down 3 dB at 5000 Hz with a 12-dB-per-
octave slope above that. These filters are
rated to have 12-dB-per-octave slopes
with cut-off frequencies of 15 Hz and
6000 Hz, respectively. RIAA phono
equalization was accurate within +0, — |
dB from 35 to 20,000 Hz and down 2 dB
at 20 Hz. The responsc changed by only
about +1 dB at 20,000 Hz when meas-
ured through the inductance of a typical
phono cartridge.

User Comment. Although we were
unable to check the action of the Super
Servo circuit per se, the performance of
the Onkyo A-7090 as an audio amplifier
left little to be desired. It is as clean an
amplifier as one can find, and its power
output will be more than sufticient for
most home music systems.

Impressive as the A-7090 is in this re-
spect, there are a few other amplifiers that
can do about as well. What sets the A-
7090 apart, in our view, is its control and
operating features. lts tone controls and
filters, for example, are exceptionally use-
ful. Also, it has an input for a moving-coil
cartridge and two for fixed-coil pickups as
well. It is a pity that selectable terminat-
ing resistances and/or capacitances for at
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RIAA phono equalization curve for the amplifier.

impedance was 51,000 ohms in parallel
with 170 picofarads. The MC input was
not tested, but it is rated at ten times the
gain of the regular phono inputs, with a
40-ohm input impedance.

Rise time and slew rate measurements
were made through the Aux input. The
slew rate was very good at 50 volts per
microsecond; rise time was 4 microsec-
onds. IHF Slew Factor exceeded our
measurement limit of 25.

By virtue of their switchable and well
chosen turnover frequencies, the tone con-
trols were able to produce exceptionally
diverse curves. The loudness compensa-
tion boosted both low and high frequen-

lcast one of the moving-magnet inputs
were not provided, but even so, the A-
7090 is a phoriophile’s amplifier. In addi-
tion, it is able to accommodate two tape
decks and a signal-processing accessory.

This is not a temperamental unit, and it
operates casily (and safely) into very low
load impedances at huge dynamic power
levels. Its ability 10 drive two pairs of 4-
ohm speakers is a rarity.

The Onkyo A-7090 is not inexpensive,
but it is a lot of amplifier in every respect.
We could find no significant fault with its
design or performance; on the contrary,
we found it most impressive.
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CM-600
Circuit

CM-600 $6.95"
RW-50 $2.98*

NEW CM-600 SOLDERLESS PROTOTYPE BOARD

CM-600isaunique systerm for solderless construction o ¢circuit prototypes,useful to
both engineers and hobbyiste. The CM-600 is a neoprene bcard 43" (114ram) x 6"
(1582mm) with 2280 holes on .100" (R.54mm) centers. 3tandard zomponents
including DIP's are mounted y simply inserting leads inito th=2holes in the long life
neoprene material. Interconnections are easily made usiz=g 20 or 22 AWG (0,8 or
0,65mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which
compresses the leads together. To remove components o= leads, simply rull out. This
facilitates easy circuit changes making it ideal for treadtoarding experimental
circuits. CM-800 also features numbered rows and colurns for easy reference.
Accessory Kit RW-50 contains 50 pcs of AWG 20(0,8mm) insulated jumper wires of
assorted lengths from §”(13mm) to 4"(100mm). Both er:ds are stripped and bent 90°
for easy insertion. In stock directly from

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R12} 994-6600 Telex 1235091

*Minimurr billings $25.00, add shipping charge $2.::0
New York State residents add applicable tax
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If you have put oft
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me anid
electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’m here. You’re there. I’'ve never 1
learned that way before. ’m not

‘\

sure it will work for me. |

|
Read the opposite page and see how you can get started today
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Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That’s the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

Electronics sounds like it may be hard
to learn. You aiready know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—learning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you fundson
a monthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
arewarding career choice. CIE can help
you to get started on that career.
You’re there. We’re here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a’
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although “‘big’’ does not
always mean ‘‘best]’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.
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Step- by-step learning includes
‘‘hands-on’’ training.

The kind of professional you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that’s essential today for anyone
who wants to keep pace with electronics
in the eighties.

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

r----------

1CI

Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You’ll get a copy of CIE’s free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we’ll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you’ve made all year.

““If you’re going to learn
electronics, you might as well
learn it right’’

John Cunningham f
Senior Technical Director

Cleveland Institute
of Electronics, Inc.

Print Name

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council PE-16

[J YES...I want to learn from the specialists in electronics—CIE. Send me my FREE
CIE schoo! catalog plus my FREE package of home study information. PE-16

Address

Apt.

City

State

Zip

MAIL TODAY!

Age Phone (area code)

Check box for G.1. Bill bulletin on Educational Benefits: (] Veteran

37
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1 GHz For Only $139.95

8 Digits ® 1 PPM TCXO e Factory Wired 500 MHz or 1 GHz

$139%...

50 Hz to 1 GHz

® 1 Hz Resolution to 50 MHz.

¢ 1 Meg Ohm, 50 Ohm, BNC ¢ 15 MV Sensitivity at 250 MHz
inputs Typ.

1.2 GHz Only $199= 512 MHz Only $169*

5612 KIT 5600 KIT

10 MHz Proportional Oven -  50Hz—512MHz  FREQUENCY COUNTER

e .2 PPM 10° to 40° C Time
Base

¢ .1 Hz Resolution to 50 MHz.

e External 10 MHz inputs
outputs.

e 9 Bright .5 inch LED Read- | _ | | -d . E
OUts' ,‘l"s—'-‘ Mudel S500A o D oo S \IJ e -nn N uHE B M
e 100% Factory Tested
o Kits 95% Factory Assembled.
e 50 Ohm, 1 Meg, BNC Inputs
e 10 MV Sensitivity at 250 MHz
Typ.
FOR INFORMATION — DEALER LOCATION — ORDERS — OEM
CALL 800-854-2049 CALIFORNIA RESIDENTS CALL 800-542-6253
Frequency Accuracy 3 Sensltivity Typ . Numbor I Power Size
Mode! Price Range Typ Temg:::‘lure . "ﬂ 50_25(%""!. 250_%""1 Rondou.h Requirements H W D
' 5

5510 Wired . . .. ... .. ... 139.95 :
5500 Wired ........ . R e e SOT2EFGItER =5 PR e, 199.95
ot S 1‘32':: DS! INSTRUMENTS, INC. 5612 Wired .............. 239.95

z LAty oo e - . 9550 Chesapeake Drive 5600A'Kit ........... 169.95
5500/BAC Wired ........ 134.95 San Diego, California 92123 SSODA eréc.i. S R i 199.95
T600 BNC ANT (all models) 7.95 (714) 568-8402% : T TR e
AC-9 AC Adapter(all models) 7.95 . 10Hr. Bat Pack ............ 29.95
LC5000 .................. 169.95 ' 4, (T eqE eI ots! AM 56-Audlo Mumpll?r '
INTERNAL BAT. ONLY AC-9 NOT REQUIRED. Xs esidents add 6% Sal 1 & |Hz Resolution ceeei..... 3495




Time-Sharing Systems

T now can be said that personal com-

puters have truly “grown up.” The rea-
son? They can access and use large data
bases and have, in addition, the facilities
of electronic mail.

Low-cost time-sharing offering these
capabilities exists now and has been avail-
able for almost a year. Specifically. Tele-
computing Corporation of America’s
(TCA) “Source” network and Compu-
Serve's “MicroNet” system have made
this feasible. Both systems are outgrowths
of commercial concerns, but at lower costs
during off-prime-time hours. The two sys-
tems make use of commercial computer
networks (Tymnet and Telenet). Compu-
Serve has its own proprietary network at
lower cost and higher efficiency; but in
certain cities, it utilizes the Tymnet net-
work. Either one of the timesharing sys-
tems for the personal computer user can
be of major benefit, since they both offer
the following features:

[J Access to several major data bases in-
cluding the New York and American
stock exchanges.

[J Ability to send messages to other us-
ers either privately, or to all users at one
time.

[J Ability to correspond on-line with an-
other user for “‘real time” message switch-
ing. This is a major feature with the
Source, but of less importance to the Mi-
croNet people.

[J Availability of several high-level lan-
guages. Both systems offer BASIC, Pas-
cal, Fortran, assembly language and a va-
riety of other command languages.

[J Access virtually from anywhere in the
United States. However, there are some
things to watch out for, which will be dis-
cussed later.

[J Relative low cost when compared
with commercial systems costs and what it
would take to develop similar data bases.

Choosing a Time-sharing Network.
This decision can be as important as the
one you made when buying your first per-
sonal computer. Although both the
Source and MicroNet are similar in sev-
eral respects, they do differ in what they
offer in terms of cost, functions offered,
user software, and user interaction in the
form of download capabilities.

The Source requires a $100 one-time
charge as a subscription fee. This fee cov-
ers initial costs of signing on to the system
and gives you the necessary access num-
bers, password, and a 48-page loose-leaf
notebook that covers fundamentals of us-
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Computer Bits

Ey Carl Warren

ing the system. Once you are on the sys-
tem, the basic charge is $2.75 per hour of
connect time based on one-minute inter-
vals. There is no charge for computer time
or System Resource Units (SRUs). The
connect time is based on nonprime-time
hours of 6 p.m. to 6 a.m. local time, week-
ends and certain holidays. Charges during
prime hours are calculated at the rate of
$15 per hour. This rate also applies to
building programs that require more than
64K of user memory. However, large, over
64K, Source-Written programs can be
used at the $2.75 per hour rate, according
to company officiais.

The Source network is built around
Prime minicomputers and, as a conse-
quence, software that is available reflects
functions associated with the Prime sys-
tem. TCA does offer complete sets of doc-
umentation for the different languages at
prices ranging from $5 to $20.

The MicroNet service, on the other
hand, is a time-sharing system built
around a cluster of ten Digital Equipment
Corporation PDP 10s. Therefore, all soft-
ware offered is DEC quality and compati-
ble with most micro-based saftware. (A
number of system software writers for mi-
crocomputers used DEC as a model.)

Furthermore, the MicroNet service has
a different pricing structure than the
Source. Its subscription fee is a surpris-
ingly low $9.00 one-time charge. As with
the Source, this brings you the access
number and password which you define
and can change yourself at anytime, and
an extremely well prepared 71-page user’s
manual covering all essentials of the sys-
tem. Also provided with the manual are
short update shects that describe new fea-
tures added and not yet incorperated into
the manual. The manual is of central im-
portance from a user’s standpoint, of
course. This one is typeset, making it eas-
ier on the eyes, and presents necessary
commands in a tutorial format.

Everything that is in the manual is du-

The Mode! TC 3002,
originate/answer
acoustic coupled modem,
from Tek-Com, provides
a build-in direct-access
connector and virtually
noise-free coupling.

plicated on the system. So the user can
always obtain data on how to use a specif-
ic function by either asking for it or simp-
ly typing HELP. Connect time for Micro-
Net is $5.00 per hour timed at one-minute
intervals, during the nonprime-time hours
of 6 p.m. to 5 a.m. No provisions have yet
been made for prime-time operation.

Like the Source, users’ guides are avail-
able for a fee. However, MicroNet has
extended the philosophy a bit and is offer-
ing a number of documents via the net.
And all it costs is the connect time. Ac-
cording to John Meier. the MicroNet
marketing manager, as time goes by and
various copyright clearances are received,
more documents will be available directly
through the system.

Getting the Most Out of a Network-
ing System. This is a matter of prime
importance since dollars are involved. One
complaint has been that, even though both
systems offer connect service through
telephone ports around the country, the
cost really adds up. For example, 1 live in
a suburb of Los Angeles. The direct pri-
vate network number for MicroNet is a
Los Angeles number which costs 16 cents
for the first minute of use and 10 cents for
every minute or partial minute thereafter
during peak hours—before 5 p.m. After
S p.m. the cost is 30% less, but still signifi-
cant. In some areas, this can represent a
fair amount of dollars. What you might
want to do is use the Tymnet system,
which costs an additional $4.00 an hour
on MicroNet, but would in most cases still
represent a saving. For the Source, the
Tymnet and Telenet charges are part of
the $2.75 per hour connect time. A great
deal of care must be taken to check your
local phone book to get the area code for
the phone number you are calling and to
see il any toll charges exist.

Based on the foregoing, it would appear
that a major disparity exists in the pricing
structures used by the two systems, when
in fact they are almost equal! The equality
does not come from the direct pricing, but
in the method of charging for various ser-
vices. The Source makes an extra charge
for anything over 64K. MicroNet allows
you up to 128K at no extra charge and
gives free storage, while the Source
charges 3.3 cents per block (2048 charac-
ters) of storage per month.

The Equipment Required. To get on
a system, you may need only a terminal
with a modem or a full-blown microcom-




computers

puter system may be required. A number
of manufacturers such as Apple, Heath
and Radio Shack offer modems and have
communication software available to as-
sist in transferring and manipulating data
between the network and small system.
Whatever you plan to do, a good modem is
imperative! Many such devices are on the
market and offer different capabilities
and price ranges. The Tek-Com TC 3002
coupler pictured here as an example is a
heavy-duty model that's made for the
commercial world. The originate/answer
coupler is priced at $265. Couplers made

especially for home computer users are
generally about $65 to $70 less.

Available Software. To make a mi-
crosystem emulate a terminal and provide
uplink/downlink functions, there arc a
number of packages available. On the Mi-
croNet system, there is executive software
for the Apple and Radio Shack TRS-80
that performs this function. They even
provide a loader to allow downloading of
the executive into your'system for future
use. All at no cost.

Gerry Kabelman, at the Heath users
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\\\“ Everythmg
you'll ever need

ina bas1c, direct modem.

There’s only one originate/answer
modem that gives you the performance
and reliability of a direct connect
modem with the portability and price
of an acoustic. Novation’s new D-Cat.

D-Cat is the only direct modem
that’s FCC approved for handset jack
connection with any modular phone.
Use it at home or at work on a 50-pin,
six line business phone. Talk to
D-Cats, Cats, or any other Bell 103
compatible modem.

D-Cat also has all the features you
want: full duplex capability, voice/data

monitor, up to 20 dB performance
Improvement over acoustic, hold
function, privacy button, self-test,
and a remarkable price. Only $199.

But best of all, it's from Novation.
The recognized world leader in
personal communications.

D-Cat ..,
Novation

Call for details:

(800) 423-5410

In California (213) 996-5060

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shogs,
Computerland, and your local computer store.

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356
CIRCLENO.47 ON FREE INFORMATION CARD

group (HUG), called to tell me about a
new piece of software they are making
available to perform system communica-
tion. The package, called MCS, is written
for the Heath H8 and H89 computer sys-
tems and sells for $18 direct from HUG.

Lifeboat Associates also has a commu-
nication package called BSTAM that is
for any CP/M system, including Heath
and Radio Shack TRS-80 systems with
modified versions of CP/M. This package
sells for $150.

MORE INFORMATION

Additional information about products
discussed in this column can be ob-
tained by contacting the companies:

Compuserve (MicroNet)
Personal Computing Division
5000 Arlington Centre Blvd.
Columbus, OH 43220
614-457-8600

Heath Users Group (HUG)
Hilltop Road
St. Joseph, MI 49085

Lifeboat Associates
2248 Broadway

New York, NY 10024
212-580-0082

Telecomputing Corporation of
America (TCA)

1616 Anderson Rd.

McLean, VA 22102

800-336-3330

Tek-Com

21342 Paragon Dr.
San Jose, CA 95131
408-263-7400

Conclusion. To get the best value dol-
lar-wise from these time-sharing net-
works, both companies, TCA and Compu-
Serve, recommend that users with micro-
computer systems prepare as much of the
work as they can offline, then use the net-
work to cither pass information into users’
files or gather updated data, such as stock
information. This way, minimum time can
be spent on the network and excessive
connect costs are avoided.
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Featuring — .
COSMAC CPU . i

Own a powerlul home computer system, starting for just $99.95-a price that
gets you up and running the very first night. . . with your own TV for a video
display. $99.95 ELF l includes RCA 1802 B-bit microprocessor addressable to 64k
bytes with OMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display, stable crystat clock for timing purposes. RCA 1861
video IC to display your programs on any video monitor or TV screen and 5-slot
plug-in expansion bus (less connectors) to expant ELF Il into & gisnt!

ELF Il Explodes Into A Giant!

Master ELF II's $99.95 capabilities, then expand with GIANT BOARO
KLUGE BOARO...4k RAM BOAROS...TINY BASIC...ASCH KEYBOARO...
LIGHT PEN. . .ELF-BUG MONITOR. .COLOR GRAPHICS & MUSIC SYSTEM. .
TEXT EOITOR...ASSEMBLER. . OISASSEMBLER. . VIOEQ DISPLAY BOARD

. and, another great reason lor getting your ELF now -

BREAKTHROUGH!

Netronics proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCII and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 systems
Board includes area for a ROM version.

. Write and run pmgrams—the
very first night—even if you
never used a computer before.

You're up and running.with video graphics for just $99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF II's low price!

pre-recorded tape casseltes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF Il can give you more power to make things happen in the real
world than heavily advertised home computers that sell for a lot more money.
Thanks to an ongoing committment to develop the RCA 1802 for home computer
use, the ELF || products-being introduced by Netronics—heep you right on the
outer fringe of today's small logy. I's a perfect for
engineering, business, wdustrial, scientitic and personal applications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world. Add Kluge {prototypingl Board and you can use ELF Il to
solve special problems such as operating a complex alarm system or controlling
a printing press. Add 8 RAM Boards to write longer programs, store more
information and solve more sophisticated probiems.

ELF Il add-ons already include the ELF il Light Pen and the amazing ELF-BUG
Monitor -two exiremedy recent breakthroughs that have net yet been duplicated
by any other manufacturer,

The ELF-BUG Monitor lets you debug programs with lightening speed because
the key to debugging is 10 know what's inside the registers of the microproces-
sor. And, with the ELF-BUG Monitor, instead of single siepping through your
programs, you can now display the entire contents of the registers on your TV
screen. You find out immediately what's going on and can make any necessary
changes.

The incredible ELF Il Light Pen lets you write or draw anything you want on a
TV screen with just a wave of the “magic wand.” Netronics has also introduced
the ELF H Color Graphics & Music System-more breakthroughs that ELF Il
owners were the first t enjoy!

ELF Il Tiny BASIC

Master This Computer In A Flash!
Regardfess of how mmimal your computer background 1s now, you can learn
to program an ELF 1 in llmosl no time at afl. Our Sha/l Course On Micropro-

Uit ly, ELF Il ds only machine language-the lundamental coding
required by afl computers. But, to simplify your relationship with ELF Il we've
intrqduced an ELF 11 Tiny BASIC that makes communicating with ELF Il &
breeze.

cessor & Computer Prog itten in n guides you
through each of the RCA COSMAC 1802's capabilities, so vnu || understand
everything ELF Il can do. ..and how to get ELF If to do it! Qon't worry if you've
been stumped by computer books before. The Shorr Course represents a major
advance in literary clarity in the computer field. You don't have to be a computer
engineer in order to understand it. Keyed to ELF II, it's loaded with “hands on”
Wlustrations. When you're finished with the Short Course, neither ELF 1 nor the
RCA 1802 will hold any mysteries for you.

In fact, not only will you now be able 10 use a personal computer creatively,
you'll also be able 10 read magazines such as BYTE. . . INTERFACE AGE. .. POPU-
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the
anicles. And, you'll understand how to expand ELF Il 10 give you the exact
capabilities you need!

If you work with large computers, ELF Il and the Short Course will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF Il includes all the hardware and software you need to start writing
and running programs at home, displaying video graphics on your TV screen and
designing circuits using a microprocessor -the very first night~even if you've
never used a computer before.

€LF 1l connecis direcily to the video input of your TV sei, without any addi
tional hardware, Or, with an $8.95 RF modufator (see coupon belowl. you can
connect ELF Il to your TV's antenna terminals instead.

ELF It has been designed 1o play att the video games you want, including &
fascinating new targetimissile gun game that was developed specifically for ELF
Il. But games are only the icing on the cake. The real value of ELF Il is that it
gives you a chance to write machine language programs-and machine language
is the f guage of all s. Of course, machine language is
only a starting point. You can also program ELF Il with assembly languagé and
finy BASIC. But ELF II's machine language capability gives you a chance 1o
develop a working knowledge of computers that you can‘t gei from funning only

Netronics R&D Ltd., Dept PE-6

O RCA COSMAC ELF 11 L
kil al $99 95 plus $3 postage and
handhng (requires 63 fo 8 voll AC power

7 supolw
L3 Power Supply irequired| $4 95 posipad
G RCA 1802 User s Manual $5 posipan

{3 Tom Putman & Short Course On Microprocessor & Computer
Programming feaches you just aboul everything there rs 10 know
about ELF 1) or any RCA 1802 computer Wriften i non lechmical

ALSO AVAILABLE FORELF i

$3 p&h.

333 Litchfield Road, New Milford, CT 06776

Yes! | want my own computer! Please rush me—

$29 95 plus $2 50 p&h

O 1 am atso enclosing payment {ncluding pstage & handkng) 1od
Ine iems checked below'

O | want my ELF 1) wired and tested wilk power supply. RCA
1802 User's Manual and Short Course—ail Tor just $149.95 plus

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you word processing ability and the ability to edit
peograms or text while it is displayed on your video monitor. Lines and charac-
ters may be quickly inserted, deleted or changed, Add a pwrinter and ELF Il can
type letters for you-error free-plus print names and addresses from your

mailing list!
ELF I's A b 1 guag g into hexidecimal
machine code lor ELF If use. The A features ic abb

rather than numerics o that the instructions on your pregrams are easier to
read - this is a big help n catching etrors.

ELF IF's Disassembler takes machine code programs and produces assembly
language source listimps. This helps you understand the programs you are
working with. . . and improve them when required.

The new ELF Il Video Display Board lets you generate a sharp, professional
32 or 64 character by 16 Ime upper and lower case display on your TV scteen or
video monitor—d 0 p g your d $99.95 ELF 1. When you
get into longer programs, the Video Olsnlav Board is a real blessing!

" Now Available!
O A-D/D-A Board Kit includes | channel (expandable to
4) D-A, A-D converters, $39.95 plus $2 postage & hand-
ling. .

O PILOT Language—A new text-oriented language that
allows you to write educational programs on ELF 11 with
speed and ease! Write programs I'or games. . .unscram-
bling sentences. . .spelling drills...*fill in the missing
word"’ tests, elc.! PILOT is a must I'or any ELF 1] owner
with children. PILOT Language on cassette tape, only
$19.95 postpaid!

O Game Package on cassette tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

Clip Here and Attach to Your Order Below!

PHONE ORDERS ACCEPTED!
Call (203) 354-9375

nguage. 1l § a learming braakthrough for angineers and isymen
alke $5 postpaxd Total Enclosed $
O Deluxe Meta Catwnet with plexiglas dest cover lor ELF 1 (Conn res adatax)

CHARGE IT! Exp Datle _____
Dwsa O Masler Cmvge
(Bank # _ '

Accouni #

(3 GIANT BOARD™™ wi win cassete 1/0 RS 232
C/TIY 170 8 pi P 170 decoders tor 14 separale 1/0
0structions and a syslem moninos /edor $39 95 plus

O Kiuge (Prolotype) Board accepts up lo 36 iIC s
$17 00 plus $1 p&h

) 4k Stalic RAM kit. Addressable 1o any 4k page 10
64k $89.95 plus $3 p&h

O God plaled 86-pin conneclors |one required for eaCh
pug n boatd) $5 70 ea posipad

3 Expansion Powe: Supply (required when adding 4k
RAM} $34.95 plus $2 p&h

O Protessionat ASCH Keyboard kil with 128 ASCH
upper /lowet case sel 96 prinlable characlers onboaid
requiator panly iogic selechion and chosce of 4 hang-
shaking signals to male with aimost any computer
$64 95 plus $2 p&n

O Deluxe metal cabinet lor ASCIt Keyboard. $19.95
plus $2 50 pn

[ Video Display Board kil lels you generale a sharp
prolessional 32 or 64 characler by 16 line upper and
lower case 0isplay ON yOUr Iv SCIeen O vioeo Momior—
oramahcally improving your unexpanded $99 85 ELF 1)
1Hits inside

plus $2 p&h
[ ELF 1t Tiny BASIC on cassetie tape Com-
mands include SAVE LOAD = x ~ =

JUNE 1980

L

Cll Keyboard cabinel } $89.95 g

26 vanables A-2 LET_IF/THEN INPUT PRINT. GO 1D
GO SUB RETURN END REM CLEAR LIST RUN
PLOT PEEK POKE Comes tully documenied and n
cludes alphanumerc generalor requwed 10 Oisplay
aiphanumen characiers dweclly on yoor lv screen wilh
oul ad0wonal hardware  Also plays hok-tack-1oe plus a
rawing game that uses ELF 11 s hex keyboard as a oy
siick 4k memory required $14.95 posipad
O Tom Pittman s Shoet Course on Tuwy Basic tor ELF 1!
$5 posipad
O ELE-8UGT™ Detuxe Sysiem Monilor on casselie
tape Alows displaying Ihe contenis of all regisiers or
your tv al any point i your program Alsp displays 24
bytes ot memory with tull agdresses Dhnking Cursor
and avlo scroling A must lor the sergus programmer!
$14.95 posipasd
O Text Edilor on cassefte 1ape gives you (he abdity 1o
nsert delete of edit lines ang words lrom your program-
while they are displayed on youl video monior (AGC
printer and you can use ELE. 11 10 type error-Iree lefters
Dplus insert names and adoresses I1om your mashng hst &
$19.95 posipand
[ Assemblar on cassetle lape lransiales assembly
guage programs inlo hexidecimal machine code Nr
"use

programs and produces assembly language source list-
Ngs 10 help you undersiand and IMFOvE your 10grams
$19.95 on casselle lape

SAVE 39.90—TexI Editor, Assemider & Disassembier
purchased logeiher onty $49.95' -Require Viceo Drs
piay Board plus 4 memory |

DD& ELF 1l Light Pen, assembled & tesied $7.95 plus $1

O ELF 1l Color Graphics & Music System Board Wit
$49.95 plus $2 p&h

O ELF 1t connects directly 10 the video npul of yout 1v
sel without addiwonal hardwaie To connect ELF 11 1o
your anlenna leminals instead order RF Modulator.
$8.95 postpat

Coming Soon: A-D D-A Converter Zonirolier Board
ang more!

Prin
Name

Address

loe
{rather 1han numencs} make programs easier 10 reac
and help prevent errors $19.95 postpad
__O Osassembler on casselle lape lakes machine code

!
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By Netronics

ASCII/BAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASC11/BAUDOT Computer Terminal Kit is a
microprocessor- -controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64 or 32 character by 16 line professional display for-
mat-with selectable baud rate, RS232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Nelromcs

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

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial 1/0
on your computer or other interface, i.e., Modem.

When connected t0 a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, converung to data to video suitable
to be displayed ona TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekccpmg relative to
which character and where it is to be displayed on the screen,
Video Outpul: /.5 P/P into 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCI! * Outputs: RS232-C or 20 ma. current loop
o ASCHl Character Set: /28 printable characters—

af¥0 cBunpvalitoRo 930 2053|344
1 4878’ (st -, 701 23456789: ;{=)"

SRBCDEFGHI JKLMNOPQRSTUWRYZ (N1 _

‘abcdefohi klnnonrstuwxqz{ b o |

BAUDOT Character Set: A 5 HIi MNOPQ
RSTUVWXYZ-2:*35¥(). 9014 157;2/68%
Curser Modes: Home, Backspace, Honzonlal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing *
Cursar Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete ¢ Monitor Operation: 50 or 60Hz (jumper
selecrable.
Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

=™  Assistance, Etc. Call (203) 354-9375 " 1
Netronics R&D Ltd., Dept. PE-6
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—
O Netronics Stand Alone ASCIl Keyboard/Computer
I Terminal Kit, $149.95 plus $3.00 postage & handling.
O Deluxe Steel Cabinet for Netronics Keyboard/Termi-
l nal In Blue/Black Finish, $19.95 plus $2. 50 postage
and handling.
O Video Dispiay Board Kit alone (less keyboard), $89.95
plus $3 postage & handling.
O 12" Video Monitor (10 MHz bandwidth) fully assem-
bled and tested, $139.95 plus $5 postage and handling.
l O RF Modulator Kit (to use your TV set for a monitor),
$8.95 postpaid.
I O 5 amp Power Supply Kit In Deluxe Steel Cabinet
(+8VDC @ S amps, plus 6-8 VAC), $39.95 plus $2
l postage & handiing.
goml Enclosed (Conn. res. add sales tax) $.
y—
O Personal Check
0O Visa

I Acct. #

COMPLETE
FORONLY. ..

*149°

O Cashiers Check/Money. Order
O Master Charge(Bank# _ _ ___)

Exp. Date

I Print
Name

Address

City

State _ Zip
L - wm O Send Me More Information [r—— J
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By Leslie Solomon
Technical Director

Hardware

A Turtie Robot. With the introduction
of the microprocessor and microcomputer,
the art of robotics took on a new meaning.
Assuming a reasonably good knowledge of
electronics and mechanics, a determined
person could build his own robot. Some of
these have been described in the various
journals, demonstrated at computer
shows, and even shown on network TV
news. However, they are still very com-
plex, requiring the mating of electronic
and mechanical knowhow. Building a
homebrew robot requires too much time
to collect or design the various mechanical
elements; too much difficult software has
to be written and debugged.

Now, we have an answer—the Terrapin
Turtle, available as a $400 kit and de-
signed by Dan Hillis of MIT’s Artificial
Intelligence Lab. The robot is 7' in diam-
eter and 5" high. It can move at 6’ per
second, rotate at 120° per second, and
make noises via its built-in speaker. The
Terrapin has blinking LED ‘‘eyes,” uses
its clear plastic shell as a touch sensor for
all four sides, and can be equipped with a

Terrapin
Turtle

‘TRS-80 CLOAD Helper.
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pen to draw specified designs on a smooth
surface.

A 10-foot flexible cable connects the
turtle to any digital computer via a stan-
dard parallel interface. Power require-
ment is 12 to 18 volts dc at one ampere.
Data requirement is 8 bits in, 4 bits out at
TTL level.

The Turtle can “*map™ a room by using
its touch sensor dome to “feel out” the
walls and storing the two-dimensional
measurements in the host computer’s
memory. The same technique can be used

to run a maze, and store its features in
memory.

The eight bits control right and left
drive motors, the LED ‘“eyes,” a pen, the
horn, and the tones fed to the horn. The
four dome touch sensors send four bits
back to the computer to indicate contact
and direction.

For those that find assembly language
programming a chore, Terrapin provides a
detailed explanation of how to use BASIC
to control the Turtle. The well-written
manual explains everything in detail. Ad-
dress: Terrapin Inc., #20S5, 678 Massachu-
setts Ave., Cambridge, MA 02139 (Tel:
617-482-1033).

S-100 and 9900 CPU System.
When the S-100 bus is combined with a
16-bit T1 9900 CPU, you get either a
high-end personal computer or a small-
business/research type. Two systems are
available and both feature 32K of RAM
and two 8" floppy disks. They come with
DOS, BASIC, word processor, editor, as-
sembler, linker and other utilities. The
scientific version ($4495) uses PASCAL
and a floating-point package. The busi-
ness version ($4895) uses extended BA-
SIC, General Ledger, Accounts Payable
and Receivable and Payroll. A Network
Operating System for multi-users is avail-
able, as is support for hard disk. Address:
Interface Technology of Maryland, Box
745, College Park, MD 20740.

Apple APU. The Model 7811B Arith-
mectic Processor Unit is intended to in-
crease the execution speed of Applesoft 11
programs and the number of math func-
tions available. The system employs an
AMD9511 APU and plugs into one of the
Apple expansion slots. The CCSoft inter-
preter is loaded from the diskette pro-
vided, and the system is ready to go. The
CCSoft interpreter is identical to Apple-
soft, except that CCSoft sends arithmetic
functions to the APU for fast execution.
Additional functions include ASIN(x),
ACOS(X), LOGIO(X). SINH(x), COSH(x),
TANH(xX), INVERSE(x) and pi. Address:
California Computer Systems, 250 Carib-
bean Dr., Sunnyvale, CA 94086 (Tel:
408-734-5811).

The Data
Dubber connects between a cassette
player and the TRS-80 and reduces the
critical “window™ in which data can be
received 1o make the volume setting less
critical. It uses an IC to reduce noise, voi-
ume variations, static and distortions by
regenerating the original CSAVE data
pulses. The device can also be connected
between two cassette players to duplicate
a tape. $39.95. Address: The Peripheral
Pcople, Box 524, Mercer Island, WA
98040.

Real-Time Analyzer. The VTUO2 for
the TRS-80 and the AIB232 for the Ap-
ple divide the audio spectrum from 20 Hz
to 20 kHz into 31 third-octave bands, and
display these bands with the relative am-

plitudes on the computer CRT. The units
can be used for measuring sound and
noise levels, optimizing the equalization of
a hi-fi or PA system, checking the fre-
quency response of audio components and
for speech and sound pattern recognition.
The Apple unit features a color display.
Data can be stored and compared with
past or future data. Access is via BASIC
programs provided. VTUQ2 (TRS-80) is
$595, AIB232 (Apple) is $545. Address:
Eventide Clockworks, Inc.. 265 W. 54th
St.. New York, NY 10019 (Telephone:
212-581-9290).

Sorcerer Serial 1/0. The Sorcerer
Parallel-to-Serial Interface makes any
RS232 or 20-mA printer look like a Cen-
tronics parallel line printer to the Sorcer-
er. It uses the |/O drivers already in the
system, and features X-ON, X-OFF, and
Data Terminal Ready handshaking. It
will operate at any of 16 standard baud
rates. $119.95. Address: Mark Longley,
2403 Dec La Cruz Boulevard, Santa Clara,
CA 95050.

Software

Apple Worksheet. The VisiCalc pro-
gram for the Apple forms an electronic
worksheet having 63 columns and 254
rows. At the juncture of any row and col-
umn, any digits or words can be typed.
The display scrolls as required. When a
calculation is required, the formula is
typed in and the program automatically
performs all arithmetic functions, net
present values, and transcendental func-
tions. If any data is changed (the *what
if?” function), the worksheet displays the
new results. VisiCalc can be used by man-
agers to plan budgets, compare actual re-
sults to forecast, and modify projections;
by financial analysts to determine rate-of-
return under varying assumptions; by ac-
countants to develop statements and pro
formas; by tax accountants to compute
the effects of alternatives; and by engi-
neers and scientists on calculations requir-
ing transcendental functions, scientific
notation and 11-digit accuracy. Requires
32K and disk. Address: Personal Software
Inc., 592 Weddell Drive, Sunnyvale, CA
94086 (Tel: 408-745-7841).

‘“Eliza’’ for TRS-80. Eliza, an exercise
in the simulation of artificial intelligence,
is now available for a TRS-80 Level 11
with 16K of RAM. The program interacts
with the user in an almost human fashion,
and appears to have an understanding of
what is being discussed. The cassette also
includes Talking Eliza that permits Eliza
to communicate via a TRS-80 Voice Syn-
thesizer. $14.95 at Radio Shack Comput-
er Centers and stores.

1802 Assembler/Editor. Operating
with the North Star disk system, the
ASMB-1802 may be used to develop as-
sembly language programs for the 1802
on a host Z80/8080 system. Programs are
off loaded to target processor for test. The

POPULAR ELECTRONICS
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complete 1802 instruction set is supported as well as pseudo-
operations for conditional assembly, data and string definitions
and multiple-location counter program developments. On dis-
kette for $75. Address: Allen Ashley, 395 Sicrra Madre Villa,
Pasadena, CA 91107 (Tel:213-793-5748).

Apple Word Processor. “Easywriter” is an 80-column
word processor that features global search and replace, under-
lining, bidirectional printing and file appending. This word pro-
cessor uses the Sup‘R'Terminal hardware board to generate the
Apple video display text. ‘““Easymailer™ is a form-letter module
that automatically inserts information from a name and address
file, or user definable file, into an Easywriter text file. “Easy-
mover” automatically dials the destination telephone number,
connects to the computer and moves Easywriter text out, and
saves the transmitted text on disk. Address: Unlimited Soft-
ware, 793 Vincente St., Berkcley, CA 94707 (Tel: 415-525-
4046).

[Hminer -

Goodies. Captain Cosmo’s Whizbang is a collection of soft-
ware and hardware tips for the 1802. It includes two paper tape
operating systems, a Morse-code keyboard/keyer, an animated
video robot face program, a video scratchpad program, and sev-

eral smaller programs. Hardware includes RAM expansion, T, -—T
EPROM card, paper tape interface, 1/O ports, memory address NHY CL ?
display, and others. $5. Address: Jeff Duntemann, 301 Susque-

hanna Rd., Rochester, NY 14618 (Tel: 716-473-2986). WHY S'PRIP?

WHYNOT...
TRS-80 FORTRAN. Radio Shack's Model 1 TRS-80 FOR- 1 ¢

TRAN is in a compiler form for fast execution. The user can 4
write programs in FORTRAN using EDIT-80 to store lines for

compilation. The editor includes interline and interline editing, \
find, substitute, and page formatting commands. EDIT-80 also
permits reading and editing BASIC files. The package is sup-
plied in a three-ring binder with two program diskettes and & AWG 30 Wire
includes a FORTRAN users manual, compiler (F80), FOR- @ 025" Square Fests
TRAN-80 reference manual, LINK-80 (L80) with manual, ¢ Daisy Cha:n o= Poiat To Point
EDIT-80 and manual, and FORTRAN subroutine library g e
(FORLIB/REL). Requirements are Level 11 and 16K of RAM, o T e o
expansion interface with 16K of RAM, and at least one disk e Easy Load.ng of Wire
drive. $99.95 at Radio Shack Computer Centers and stores. ® Available Wire Colors:

® Blue, White, Red & Yellow
String/File Handling. The STRING/80 Bit is a collection PATENTED U3 A.
of string and file handling routines for CP/M. The routines are FOREIGN FATENT3 >ENDING

relocatable and use Microsoft FORTRAN convention of regis-
ter handling. Features include chain or pass control by calling
the program name. CP/M calls, kill, rename a file, directory
search, reset and disk drive assignments are supported. Several
FORTRAN programs and source codes are included. Software
includes source code for utility library and all demos. $95 on S-
or 8-inch CP/M compatible soft-sectored diskette. Address:
Key Bits Inc., Box 592293, Miami, FL 33159.

Space Shuttle. Landing simulator program uses the high-
resolution mode of an Apple 11, requires 48K of RAM, and is
written in Applesoft and assembly language. It is an ‘“‘out-of-
the-window™ view with text display of flight data, ejection, land-
ing gear, runway stripes, warnings, wheel/speed brakes, etc.
Modelled after a real Nasa Shuttle Mission Simulator, it con- ]

tains everything but roll motion. The 10-page instruction manu-

al also has a bricf introduction to gliding flight. Cassette is $15;

*M-nimum billi¢s B26.00,add shipping crarge l '
$2.00/New York Staseresilents add applicadle tax

diskette is $21. Address: Harvey's Space Ship Repair, Box 3478, OK Machine & Tool
Univ. Park, Las Cruces, NM 88003 (Tel: 505-522-1482). I corporation

3455 Conner St., Bronx,N.Y. 10475 U.S A.
TRS-80 Duplex ASCIl Terminal. The TERMSO0 allows a Tel.(212} 992-6600 Telex 125091

TRS-80 computer to be used as a full duplex ASCII terminal. It
features all RS232 options via the keyboard. In addition, termi-
nal characteristics may be changed/checked at any time even on
line; operation is true full duplex with upper and lower case; all
keys auto-repeat after 1.5 seconds; received data may be echoed
on a printer; and an optional handshake ensures no character
loss over 1200 baud. Diskette is $24.95. Address: Percom Data
Co., 211 N. Kirby, Garland, TX 75042 (Tel: 800-527-1592).
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Heath makes the All-In-One Computer more versatile

Many satisfied customers know
Heath takes the risk out of buying a
balanced computer system. With the
Heathkit All-In-One Computer, you
get 16K Random Access Memory
(expandable to 48K), keyboard, video
terminal and floppy disk system —
together in one self-contained, com-
pact unit — for up to hundreds of
dollars less than comparable systems.

Heath now makes the All-In-One
Computer more versatile than ever!
The new Heathkit H77 Floppy Disk
System gives the All-In-One even
more data storage and recall capac-
ity. Combined, the All- In-One and
H77 Floppy Disk give you up to 300K

bytes of on-line data storage —
enough to hold entire files. You can
mount operating system and pro-
gram disks at the same time, to make
computing even faster.

You can run programs written in
MICROSOFT™ BASIC™ and As-
sembly Languages, and all current
software written for the popular
Heathkit H8 Computer.

Heath User’s Group (HUG) will share
with you a library of over 500 pro-
grams to make your computer serve
you in ways you never imagined.

There’s no better way to learn about
computer systems — and save money
—than by building one yourself.

Heathkift

Concise, easy-to-follow Heathkit
assembly manuals show you the
way, from start to finish. And a na-
tionwide network of service centers
protects your computer investment.

Join the Heathkit computer family
today — and pocket the savings!

For complete details on Heathkit
computer systems, as well as nearly
400 other electronic kits for your
home, work or pleasure, send today
for your free, value-packed Heathkit
catalog. Or pick up your copy at the
nearest Heathkit Electronic Center.

SEND FOR FREE CATALOG | VISIT YOUR HEATHKIT STORE

Write to: HEATH COMPANY, [gds
DEPARTMENT 010.664,

In the U.S. and Canada; visit your
neurbz Heathkit Electronic Center where
Heath

it products are also displayed.

N sold and serviced. See the white pages of
ERION SRRBOR I 49022 3 AR Eour phone book. In the U.S., Heathkit
lectronic Centers are units of

Veritechnology Electronics Corporation.

CP-184
ClRéLE NO.33ONFREEINFORMATION CARD
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HE new 1980-81 XL-100 color-TV

chassis introduced only recently by
RCA'’s Consumer Products Division em-
phasizes new technology, reduced parts
count, and lower power consumption.
New technology includes SAW (surface
acoustic wave) filters and more sophisti-
cated [Cs, including one that processes
most luminance and chroma functions.
A few discrete transistors are used in
these chassis, mainly in the power sup-
ply, sweep circuits, and final picture-
tube drivers. The entire circuit assembly
fits on a single “‘planar” printed-circuit
board that measures 121 sq in.

Three chassis are included in this to-
tally new line of moderately priced color
receivers—13" CTC 107, 17" and 19"
CTC 108, and 25" CTC 109. The only
notable difference among the three is a
few extra turns on the flyback trans-

Use of integrated circuits in the
CTC 108 chassis results m a total of
76 fewer parts than in the older CTC 97 chassis.

former of the CTC 109 console series to
obtain additionally high voltage for the
larger picture tube. Therefore, the fol-
lowing description (for the CTC 108
chassis) generally includes the salient
features of all receivers in the new line.

The 19" Table Model FER450, with
a suggested retail price in the area of
$400, is the one that this preview report
is based on. It will likely be in retail
stores at this time or shortly thereafter.
It features a 10-button channel-selector
keypad, with LED digital readout for
any vhf or uhf channel.

General Description. The chassis
combines video i-f and final amplifiers,
automatic gain control (agc), automatic
frequency control (afc), and synchro-
ncus video detection circuits into a sin-
gle IC. A second IC houses the complete
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We've got it all
together.

B Xcelite

,_r-_ -
e X < 4! ¥ A =
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Boler
Crescent
Lufkin

Nicholson
Weller, Wiss

Xcelite

Take a quick look round this ad and
you'll agree that “All together” is no
exaggeration. Whether you're making
or mending, cutting or joining, measuring
or stripping, there’s a Cooper tool that’s
just right for the job.Don’t take chances
on tools.Specify Cooper and get’em
right the first time!

from Cooper The Toolmaker.

21/ The Cooper Group

COOPER | BOKER'CRESCENT *LUFKIN®NICHOLSON® WELLER " WISS * XCELITE"
NDUSTRIES J PO, Box 728, Apex, North Carolina 27502 Tel: (919) 362-7511. Telex: 579497.
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XL-100 chassis

audio system, while a third large-scale
integration (LSI) chip performs al/
chroma and luminance processing. Fur-
thermore it has SAW filters, which are
being used more frequently in TV re-
ceivers because of considerably simpli-
fied input circuits and the better selec-
tivity they make possible due to sharper
passband skirts. Here are highlights on
circuit operation in this new chassis.
The tuning system is a carryover from
last year and features a 10-button fre-
quency-synthesized manual-scan tuning
arrangement with combined uhf/vhf
tuners and SELECT/LOCK switch for
complete channel access in any area.
The keyboard connects to a frequency-
synthesizer (U!), operational-amplifier
(U2), and LED display driver (U3).
There is also a prescaler for U/ and an
MSTO005 tuner module that connects to
a CABLE/NORMAL switch on the rear of
the receiver for 11 CATV channels A-2
through I(uhf displayed channels as 31,
35, 39, 43, 47, 51, 55, 59, 63, 67, and

71), called the midband cable channels.
Sound and picture keyboard changes are
instantaneous.

When a signal reaches the pho-
toetched input electrodes of a SAW fil-
ter (SF 301 in the RCA chassis), a sur-
face wave is generated. This deforms the
internal lithium-niobate material and
creates “‘waves’ similar to those made
when a stone is dropped into a still pond.
When these waves encounter the output,
a reverse piezoelectric effect restores the
electrical signal. Length and spacing of
electrodes in the SAW device determine
frequency characteristics.

The SAW filter used in the new XL-
100 offers excellent response between
the 41.25-MHz sound carriers and the
47.25-MHz lower adjacent-channel

sound carrier trap. (See Fig. 1.) Color
begins at 41.25 MHz, color suppressed
subcarrier at 42.17 MHz, and video car-
rier at 45.75 MHz. This single device
actually determines the overall i-f pass-
band response.

JUNE 1980

Following the SAW filter and its dis-
crete preamplifier are the i-f, aft, agc, &
video detector circuits, contained in one
multifunction IC (Fig. 2). This IC, the
RCA TA7607, requires only a few ex-
ternal components: a tunable aft cross-
over between pins 7 and 10, and a simi-
lar LC circuit between pins 8 and 9 for
the synchronous detector. Other than
the 47.25-MHz sound trap preceding
the SAW filter, there are only six tuned
circuits following the tuner that require
adjustment.

Three amplifiers, all agc controlled,
and another amplifier that supplies
push-pull aft outputs for the tuners
make up the i-f section. With its cross-
over LC tuning, the aft detector pro-
duces a dc voltage for tuner oscillator
corrections within some 30 to 50 kHz.

Any undue noise through the video
amplifier is normally shunted to ground
by the noise inverter, which traditionally
removes sync and agc momentarily until
annoying microsecond-duration im-
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XL-100 chassis

' I I
44.00 45.75 47.25

I 41.‘25

39.75 42.17

Fig. 1. Scope trace shows how
response of SAW filter determines
bandpass tor all of TV chasis.

Fig. 2. Entire i-f, aft, agc, and
video detector functions are
contained on a single monolithic IC.

CHASSIS MODEL CTC 108
LABORATORY DATA

Parameter

Voltage regulation (line

Horizontal overscan:
Video detection:

10 dB/div.

S/N at CRT:

incoming signal):

pulses have passed. A dc adjustment sets
the bias so r-f agc doesn’t operate until
the i-f’s are almost at saturation.

Sound i-f and audio-output 1C U20/
is an RCA CA3134 that can deliver up
to 3 watts through a capacitor into a 32-
ohm speaker (Fig. 3). Some features of

Tuner sensitivity (min. signal
for noise-free picture):

varied from 105 to 130 V):

Video bandpass at CRT:

Convergence (measured
with crosshatch generator):
Power consumption (with

Measurement

VHF (Ch. 3) —70 dBm

UHF (Ch. 40) —65 dBm g
Low voltage: 118.5 to 120.7 V
High voltage: 24.5 to 26.5 kV
15% (adjustable)

4 MHz

3.5 MHz

45 dB

Greater than 90%

75 watts

this IC are current limiting and thermal
shutdown, low quiescent current, excel-
lent 50-dB AM rejection, —3-dB sensi-
tivity of 200 uV, differential peak detec-
tion, and electronic control of volumie.
Gain is controlled by feedback and dc
bias applicd to the internal amplifiers.

{Text continued on page 50.)
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Fig. 3. All sound i-f and audio

output functions are performed °8°F

by one IC to drive the speaker.
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XL-100 chassis

The recovered audio can be delivered
unattenuated (pin 8) or electronically
attenuated (pin 9).

Audio signals at pin 9 of U20/ are
coupled through a.047- uF capacitor, de-
emphasized by another capacitor, and
fed to the internal audio amplifier via
pin 7. Audio output from pin 2 is routed
to outboard Darlington power output
stages that are current-limited or/and
shut down by separate shunt transistors.

A complex 28-pin LSI device (shown
in block-diagram form in Fig. 4) pro-
cesses all luminance and chroma, after
delay-line and burst keyer inputs, to pro-
vide signals for the final red, green, and
blue amplifier stages before the cathode
ray tube. The chroma portion is last
year’s CA3151 device, which appears in
both the CTC 99 and CTC 101 chassis.

Burst and chroma, peaked and band-
pass-limited to the usual 1 MHz, are
routed to the first chroma amplifie,
which delivers signals to both chroma
and burst pulse-keyer amplifiers. Here,
color killer, automatic color control
(acc), and automatic phase control de-
tectors (afpc) receive color burst that is
detected and applied to sample-and-hold
circuits. Burst amplitude is also sampled
by the acc amplifier, which establishes
gain correction for the first chroma am-
plifier. In the absence of color, the killer
amplifier biases the second chroma am-
plifiers off. An external potentiometer
offers manual phase shifting for these
and the hue control stages, whose sig-
nals then proceed to the flesh phase de-
tector, carrier limiter, and buffer.

Flesh-tone phase correction through
the buffer is also aided by the flesh
detector. Chroma from the second Amp
is buffered and limited. Both signals
then enter a modulator, where output in-
creases or decreases according to the
signal phase. The result is chroma sig-
nals constantly amplitude-modulated by
flesh-tone-corrected information from
the flesh phase detector. Flesh-tone cor-
rection cannot be defeated.

The luminance portion is considera-
bly less involved than chroma, but there
are interesting circuits here too. Delayed
and 3.58-MHz-chroma-trapped video is
amplified and gain-controlled by both
Pix-ganged brightness and chroma con-
trol, as well as the brightness-beam cur-
rent limiter connected between high
voltage resupply and the flyback trans-
former. Feedback from the blue output
amplifier and beam current are sampled
in the keyed comparator, and automatic
limiting occurs in the luma amplifier.

The horizontal circuits use discrete
transistors, and even include the peren-
nial pair of automatic phase control
diodes with 15,734-Hz broadcast sync

50

In top photo, upper trace is multiburst

at CRT showing usable 3.5-MHz
information; lower trace shows 4 MHz at
video detector. in lower photo, top

trace is typical staircase with some
transients at CRT's green cathode.

Lower trace shows excellent reproduction
of color bars at video detector.

input and integrated flyback feedback.
However, since the horizontal oscillator
has improved noise immunity, pull-in
range is greater than heretofore possi-
bie, and there is no agc gating pulse
drain. Hence, there is little necessity for
operator manipulation, and the dc bias
for horizontal frequency is controlled by
a factory-set potentiometer.

Afc diodes and a dc level, preset at
the factory, control the switching rate of
the horizontal oscillator. This consists of
two transistors in parallel with collectors
connected together and emitters sharing
a common resistor. The first half of this
circuit rate-modulates the second, which
is inverted and switched by a separate
pair of feedback transistors, locking the
horizontal switch portion to its nominal
15,734-Hz color repetition rate. The
usual transistor driver, its current trans-
former, single-stage horizontal output,
and damper diode efficiently do the
rest.

Half-wave rectifiers in series with fly-
back secondary taps furnish various
operating voltages for the remainder of
the receiver, as is usual. Stacked diodes
among the upper flyback windings de-
liver dc anode voltage to the cathode ray
tube. A three-transistor and diode X-
ray/cvercurrent shutdown circuit sam-
ples regulated B+ and high voltage. If
either is excessive or too much current is
drawn, it biases the horizontal driver
into continuous conduction, shutting
down the high voltage, flyback-diode
generated dc voltages, and the receiver.

Operating power in addition to that
sourced from the flyback originates

from a bridge rectifier connected direct-
ly to both sides of the ac line, which
places this chassis about 30 volts above
ground. A single 600-uF capacitor sup-
plies ripple filtering for the fairly com-
plex B+ regulator. In stabilizing the
raw 150-volt output, regulator action re-
duces it to 33 volts for the supply’s regu-
lator-error, control-amplifier, and oscil-
lator circuits (this is a switching power
supply). The oscillator feeds the primary
of the coupling and driving transformer.
An SCR in the secondary of the trans-
former delivers current and regulated
B+ to the primary winding of the fly-
back, the coilector of the horizontal out-
put transistor, and line and load regulat-
ing auxiliary flyback operating voltages.

Regulated B+ is compared with the
33-volt reference zener potential at its
emitter by the regulator-error amplifier.
High B+ makes the SCR deliver less
current and reduces B+ output; subnor-
mal B+ causes the reverse action.

Comments. Although the actual cir-
cuitry is quite elaborate, this is a very
compact and sparsely populated chassis.
All components are soldered into place
on the single pc board, however, which
makes service in the home extremely
difficult, if not impossible. On the other
hand, as reliability should prove very
high, servicing might not be much of a
problem.

High- and low-voltage regulation are
exceptional, assuring better-than-aver-
age performance under fluctuating pow-
er conditions. (See Laboratory Data Ta-
ble.) Automatic gain control (agc),
though not ultra-effective, should serve
well in most areas. Overall video band-
pass is very good indeed and, coupled
with very good tuner sensitivity and even
better CRT signal-to-noise ratio, en-
sures crisp picture quality. While there
is some horizontal overscan in the pic-
ture (common in color receivers), a
width control can be adjusted to mini-
mize it. Like other low-power chassis,
this one is not isolated from the power
line, so an isolation transformer should
be used if, for any reason, servicing is
required.

This receiver obviously has a number
of points to recommend it. It is sensitive
enough (assuming a good antenna is
used) to pull in signals in most areas. If
you live in an area served by cable TV,
the midband channels (in addition to A-
1 and A-2 for those odd areas) would be
a distinct asset. Clearly, this new chassis
offers high performance in its moderate
price class. Anyone in the market for a
color-TV receiver in these inflation-rid-
den times would do well to consider it.

— Stan Prentiss
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Photo courtesy Magnavox Consumer Electronics Co.
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HE more you know about what goes

on inside home video cassette re-
corders, the more you’ll marvel at how
little they cost, all things considered.
But a price that is relatively small for
the technology involved can still loom
large in the houschold budget. And
when suggested retail prices range from
$735 (for Sears’ Model 5305) to $1775
(for Magnavox’s 8273), it pays to know
just what you’'re getting for the extra
money so that you’ll be able to make
good value judgments. Let’s start by
looking at some of the technology that
makes VCRs “high ticket” machines.

How VCRs Wark. Audio tape record-
ers are hard pressed 1o handle signals up
to 20,000 Hz, but hame video recorders
handle signals well above 2 MHz—and
at slawer tape speeds than used by audio
cassette recorders. This might seem par-
adoxical since any user of a multi-speed
audio recorder can confirm that the fas-
ter the tape-to-head speed, the higher
the frequencies you can record. Further-
mare, higher speeds gobble up tape and
thereby increase recording costs. Home
VCRs solve this problem much as pro-
fessional video recorders always have:
they feed tape slowly, for economy’s

. i Lo s
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My new home, portable wdeo recorder.
Panasonic calls it Omnivision.
Icallit “Reggievision’

“This Panascnic portable Omnivision™ VHS™ video tape
recorde- is like an alk-star team. The PV-3100 recorder
with is optioral crogrammable tuner/timer (PV-A35P)
lets you record up to 6 hours of TV at home and 8
differ2nf shows over14 days when you're

making 2 road tri.

“When there’s notirg good on
TV, make your own shows— either
indocrs or oudoars—by adding a
Panasonic PK-700 colar-sound -
camera. And look atthese major "
leagre featurss: A roterized 6-to-1 7;.-‘
zoom lens. automatic exposure con- -
trol, color balance ard a telescop ng e
condenser mke. b

“The >ortable recorder comes
comglete with a Panalloid™
rechzrg=able batten, so you
can shodtforup to 1 1our.
And for an exzra hou-
of taging, there’san

&\ns

optional battery aack. There's alsc znoptional car-
battery adapter. (The anasonic portable video recorder
has almost as meny options as ry contract.)

< =5sn Andthis Omaivisicnought to win the
*r EI' Ll , MYP (Most valuablz Panasonic) award

wich its special feztares that let you

fre2ze any frame. Or
acvance slowly frame by

-rw. i

e, & freme and see every
'Wll‘:'l all ‘:‘} — -eg;"""?? deail of
this going m “L,m & %7 the action.

forit, just one
more touch woud make

!-:rn-— '-"-s- k.
t pzriect—anamz with a ﬁ; i ‘f 'ﬂ’"
certain inimitable style and
grase. Wach is, ofccu-sa, h\ rb
- why cell it 'Regg evisicn.” \“‘ Y
rah
ce ‘Panasonic.

)

a

Panassnic

- - TL pecture
simulated.
i
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video recorders

sake, while sweeping the heads across

the tape at the high speeds needed to

achieve video frequencies. This system,

used in both VHS- and Beta-format re-

corders, is called “helical scan.” The -

heads are mounted on a wheel which gﬁﬁ,SEED

spins them diagonally across the tape so

that the path followed by each head is a

portion of a helix. ROTATION OF
In reality there are two heads on the HEADS (30 RPS)

drum, spaced 180° apart. A pair of

heads is used because a video picture is

made up of alternating *fields” of

lines—the odd lines in one field and the

even ones in the other—which are inter-

* TAPERED
GUIDE

TAPE TRAVEL

laced to make a complete ‘‘frame” on  /n half-wrap helical scan format, tape is wrapped around rotating head drum
the picture tube’s screen. In the US.,a so that second head begins to write as first head finishes.

frame has 525 lines, and 60 fields ap-
pear each second. Each sweep of a single
head across the tape therefore records
one complete field of 26212 horizontal
lines. The switchover between heads oc-
curs in the brief interval between fields
and should not be visible on the screen.
The tape wraps halfway around the
drum so that the two heads contact the
tape alternately. (On some new VHS-
format decks, there are actually four
heads, though only two are used at any
given moment.) Obviously, there is a
tape head synchronization challenge
here. Some other technical problems are
created because recorded tracks on the
tape are packed close together for high
recording density. This saves tape, but
adds crosstalk and noisc problems.
Here’s how they’re solved.

Crosstalk is alleviated by a technique
called “*azimuth recording.” Head gaps
are not at right angles to the track, as in
audio recorders, but are tilted a few de-

A HEAD

CONTROL TRACK

PLAY

COMPARATOR

o
gssg SHAPING %
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-
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4 FEEDBACK
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Vertical sync signal on control track is used with feedback
system that causes video heads to scan correct tracks.

CONTROL
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Audio and control tracks are recorded by stationary heads. Video heads write
diagonal tracks. Azimuth angle is alternated on adjacent racks to avoid crosstalk.
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video recorders

grees (6° for VHS recorders, 7° for
Beta decks). The two heads incline in
opposite directions, leaving crosstalk
signals from adjacent tracks 12° or 14°
out of alignment to the head contacting
the tape. At video frequencies, the pur-
poseful “misalignment” greatly attenu-
ates crosstalk. At lower frequencies,
such as those used by the chroma signal,
azimuth differences are not enough to
reduce crosstalk sufficiently, so adjacent
tracks are recorded in opposite phase,
permitting cancellation of undesired sig-
nals in playback.

It's equally vital that each head line
up with the correct track during play-
back. To ensure this, the recorded tapes
also carry a track of vertical sync pulses
(60 Hz) that control the head-drum’s
servo motor. A separate, stationary
“control’ tape head is employed for this
purpose. Moreover, a fine-tuning control
is incorporated for user adjustment of
tracking accuracy.

Narrow tracks and slow speeds exa-
cerbate noise and dropout problems,
which appear as short streaks on a TV
picture. To handle noise, high-frequency
pre-emphasis is added to the luminance
or brightness signal during recording,
but reduced when the signal is strong
enough to override the noise. For drop-
out compensation, decks contain delay
lines that store one line of video, ready
for substitution in the event a line is
dropped. Substituting another line is not
noticeable since a few sequential lines
contain almost the same information.

Beta vs VHS. Beta and VHS tape for-
mats are similar in their basic technolo-
gy. The main differences between them
are in the size of the cassette (the VHS
version is larger and holds more tape)
and in the way the tape is wrapped
around the head drum.

Beta-format decks have a single,
swinging arm that draws the tape out of
the cassette and wraps it around the
drum and the stationary audio, control-
track and erase heads, in a rather com-
plex path. VHS decks pull the tape out
with two paratlel arms providing tension
between it and the head drum. The VHS
“M-load” system (so-called because of
the shape of its tape-path) is slightly
quicker, but the tape must be released
from this path before fast-forward or re-
wind. Therefore, while a Beta machine
can go directly from play into rewind or
fast-forward, a VHS deck requires a few
seconds for the tape to unload from the
heads before proceeding—and wait
again for the tape to reload before you
resume play. VHS counters with the ad-
vantage of longer recording time (cur-
rently 6 hours maximum to Beta's 5),

54

and slightly greater popularity (60% of
the market to Beta's 40%). In practical
terms, greater popularity may make
VHS tapes and commercially recorded
software slightly easier to find, and you
may locate a few more friends to swap
tapes with if you choose VHS.

Times, Speeds, and Operating
Features. Most Beta and VHS decks
now offer the user a choice of two or
three recording speeds: slower speeds to
use less tape while sacrificing some pic-
ture quality, or higher speeds to attain
better picture quality at the expense of
using more of the tape. (The difference
in quality is not always obvious, howev-
er; some machines seem to record equal-
ly well—or equally badly—at normal
and low speed, a point you will want to
check when you are shopping for your
recorder.)

Most Beta decks offer two recording

AUDIO AND
CONTROL HEADS

VCR formats

speeds (X1 and X2) giving maximum
recording times of 3 hours, 20 minutes
or 5 hours, respectively, with L-830 tape
(3 or 4!2 hours on the more readily
available L-750). Few, if any current
decks can record at the original Beta
speed (1!2 hours maximum on L-750
tape), but most Sony models can still
play it back. All of today’s two-speed
Beta decks can record both the long-
playing Beta speed-(X2) and the extra-
long-play speed (X3). Approximately
one-third of all current Beta decks play
only the X2 speed.

VHS decks have as many as three
recording speeds, for recording capaci-
ties of 2, 4, or 6 hours. However, nearly
half the decks on the market have only
one or two speeds. Of these, the most
common (and probably the oldest) mod-
els are those offering the 2-hour and 4-
hour speeds while JVC, MGA, Mitsubi-
shi, and Sharp have 2-hour/6-hour

HEADWHEEL
ROTATION

CAPSTAN
| VIDEO HEAD
VIDEO HEAD —=
ERASE HEAD \L
VIDEO HEADS £——_HEADWHEEL ROTATION
INERTIA IDLER
AUDIO AND

CONTROL HEADS
CAPSTAN

)

One of principal differences between Beta (top) and VHS (bottom)
formats is the way the tape is wrapped around the head drum.
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ITIS BETTER
TO GIVE

AND RECEIVE.

You'll receive a rebate up to $20 if you give dad
a Bearcat.No-Crystal Scanner for Father’'s Day.

Get Dad into all the real excitement of scanning. Or get Get a $20 Rebate on the Bearcat 220. The Scanner
him a more sopbhisticated scanner. Either way, you'll get radio that tunes in FM public service frequencies—plus
yourself a nifty rebate. Up to $20. AM aircraft communications with pushbutton ease.

Get a $10 Rebate on the Bearcat 210. America’'s best ~ Features automatic search
selling Scanner Radio. The amazing 10 channel, 5 band Get a $20 Rebate on the Bearcat 250. America's
crystalless Scanner that tunes in over 6000 frequencies exciting, 50 channel synthesized Scanner. It searches,
with pushbutton ease. Features automatic search, stores, remembers, and brings home live action. Dual
selective scan delay, and more scan speeds. Scan delgy. Automatic squelch. Direct

Get a $10 Rebate on the Bearcat 211. America's mid-  channel access. Every [eature you want.
priced, spaceage circuitry Scanner. Has 18 channel, See your Bearcat Scanner dealer now, for the greatest
6-band capacity. Automatic search. Direct channel access. gift you can give Dad. And get a rebate for remembering
Dual scan speed. Automatic squelch. And digital clock. him so well this Father's Day*

BC 211

*Rebate offer good on consumer purchases made between May 1, 1980 and June 30. 1980. Otfer
good only in U.S.A. Void where taxed or prohibited by iaw. Restricted to one rebate per customer

regardle'ss of the number of scanners purchased
Electra Company.
Division of Masco Corp. of indiana.
300 East County Line Road. ®

GumBErkand, jrictna 46229, The number one way to real excitement.
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video recorders

models. JVC also has some 2-hour-only
models, and ‘Akai’s Activideo portable
records only in the 4-hour mode.

As with most VCR features, it’s hard
to pin down what extra speeds cost you.
The more speeds, the more other fea-
tures the deck is likely to have. Oddly
enough, the average price of 1-speed
VHS decks (about $1200) is slightly
higher than the average for 2/4 hour
models (about $1150), while the aver-
age prices of 2/6-hour and 2/4/6-hour
VHS decks are both about $1350. In
Beta decks, however, single-speed oper-
ation will probably save you about $200
over two-speed, though you’ll find some
other features missing, too. Beta X2
decks average about $1050, X2/X3
decks about $1250. Note, also, that dif-
ferent areas have different discount
structures, so the foregoing may not al-
ways hold true.

Then there are “extra” playback
speeds on some new VHS and Beta
decks: still-frame, frame-by-frame ad-
vance, slow-motion, fast-motion, and
high-speed scanning. Of these, the high-
speed scan function will probably be
most often used. With it, you can see
where you are on the tape as you fast-
forward or rewind your way through it.
(Some video decks call this feature Cue
and Review.) Tape speed may be a bit
less in this fast-search mode than in nor-

mal fast-forward or rewind, though not _

necessarily by much. (Mitsubishi, for

——home VCR sampler

Sony SL-5600 has visual fast-search
and can record up to four different
programs over a 14-day period.
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example, has fast-search at 15X normal
speed, and Sony’s BetaScan is 13X.)
But finding what you want is usually
quicker, as you needn’t switch to “play”
to check the tape.

Not all decks with visible search can
scan the tape in both directions. Fast-
playback speed, usually about 3 times
normal, is also available on some decks.
This can be used to speed up commercial
breaks when playing back off-the-air
tapes (especially if you can trigger fast
play by remote control), or to home in
on a program segment that the faster
visible-search feature might overshoot.

Still-frame, which lets you watch any
single frame as a still picture or, in some
cases, advance through the tape one
frame at a time, is found on more and
more home decks. If this feature is im-
portant to you, check for freedom from
“noise bars” (bands of “snow”) across
the picture. Some decks have variable-
speed slow motion (often adjustable all
the way down to still-frame), while oth-
ers offer variable speedup.

As features usually come in packages,
it’s hard to pin down exactly what any
one costs. But in general, freeze-frame is
the easiest feature to find, and is very
prevalent among decks in the $1000-
$1500 range. Fast playback, though
nearly as common, comes only in slight-
ly more expensive decks—$1125-$1525.
Fast visible search, the least expensive
of these special-speed features, is avail-

Remote-controlled fast, slow-
motion, channel change, freeze-frame,

and frame advance are features of Quasar VH5155.

able in $1000-$1350 decks, while slow
motion is common in the $1200-$1500
range. Variable-speed playback is avail-
able on $1125-$1400 decks, including
many with slow motion.

Secondary Features. All VCRs
have tape counters that help the user
fast-wind to any desired location on the
tape—provided he’s_ noted down the
counter number and remembered to re-
set the counter to zero at the beginning
of the tape. Quite a few also have memo-
ry rewind that stops tape rewind (or
fast-forward) at the point when the
counter resets to zero.

Some VCRs automatically put a cue
signal on the tape at any point where
recording is begun, and come to a halt
from fast-winding when any of those cue
signals is reached. If you record 12 half-
hour shows on a 6-hour tape, you can
fast-wind directly to the start of each of

-them. If you recorded two shows in a

row on the same channel, though, the
tape would only stop at the start of the
first show. I’ve encountered this on Pa-
nasonic, Quasar and RCA VCRs, all
made by Matsushita, and it may exist on
other brands.

Sharp’s VC-6800 has APLD (Auto
Program Locate Device), an interesting
variant on this idea that can record.up to
99 cue tones on the tape, wherever you
want them. To reach any given cue, you
punch in its number and start fast-wind-

Microprocessor-controlled Sharp VC-6700 can fast-wind |
to any tape location programmed on its 10-key pad.




ing toward it. The tape will automati-
cally stop at the correct point. Alterna-
tively, you can key in a tape-counter
number and have fast-wind stop auto-
matically when it is reached. These fea-
tures appear to be unique to this $1295
deck, for the moment.

VCRs have long had built-in tuners
and timers to let them tape programs off
the air, even when unattended. Only the
portables, which have tuner/timer units
as accessories, lack these features.

Tuners now tend to fall into two
classes. First is the old standby mechan-
ical system, with one detended knob for
tuning vhf channels and a second for
uhf. Typically, these are found in decks
costing from about $750 to $1350. Next
is electronic tuning, with direct, single-
touch selection of any desired station,
usually via 12 or 14 pushbuttons, each of
which can be tuned to any channel.
Such tuning generally adds about $100
to the price, though other features are
sometimes included as well. Make sure,
however, that there are enough buttons
to cover all the channels on the air or
cable in your area.

A VCR'’s built-in tuner has its ob-
vious applications: taping one program
while you watch another or, with the
timer, taping in absentia. But it can
have other uses, too. A VCR with re-
mote channel switching can make that
function available to a TV receiver that
lacks it. And in some cases, especially
with older TV sets, the VCR may have
the more sensitive tuner. The reverse, of
course, is also possible.

Timers are also getting more sophisti-
cated. While those of older machines
and today’s less expensive models could
only record a single program, those of
today’s ‘“programmable” models can
tape anywhere from 3 to 7 programs per
week, switching channels automatically
(thanks to electronic tuners) and turn-
ing the tape off between shows. Sony
and Zenith have models that can oper-
ate over a 2-week period. Most pro-
grammable sets (including the 2-week
models) can be set for up to 4 programs.
Prices of such sets fall mostly into the
$1000-%$1500 range. Toshiba’s two pro-
grammables (around $1300) can only
store three programs. Decks that can
store 5 programs (Sanyo’s VCR-5500),
6 programs (JVC's HR-6700U and Mit-
subishi’s HS-300U) or even 7 programs
(Sharp’s VC-6800) cover a narrower
price-range ($1300-$1500) than the 4-
program models, but average only about
$30 more. Long-term programming is a
great asset with low tape speeds and
long recording times.

Programmable timers can be rather
formidable to operate, though. Howev-
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er, more experience on the part of de-
signers is leading to better human engi-
neering. An example is the change from
arbitrary day numbering (e.g., today is
“Day 0’') to the use of day names. And a
few VCRs have battery back-up to en-
sure they’ll stay programmed during
brief power interruptions.

Shooting on Location. A growing
number of owners of VCRs are moving
them from their sedentary positions next
to the TV sets to mobile operation (with
cameras) in the production of home “ta-
pies.” Portables are getting lighter (un-
der 12 pounds, with batteries, for some
current models) and may get lighter yet
(the Funai, for example, will weigh 9.5
pounds). Currently, portables deliver an
hour or more of recording time per bat-
tery charge.

Portable video equipment costs—and
weighs—more than comparable home
movie gear. But video offers lower oper-
ating cost. Tape costs far less than film
and processing, even if you don’t reuse
it! And instant-playback via the TV set
is more convenient than using a projec-

—— portable VCR sampler

@
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tor and screen that must be stored and
set up for each use.

If a portable tickles your fancy, pay
attention to such factors as battery life
and how easily the controls can be oper-
ated when the recorder is hanging from
your shoulder. If you’ll be shooting ma-
jor projects, look for one whose batteries
can be recharged externally—that way
you can recharge a spare while using up
the charge in the other.

Cameras offer a wide choice of op-
tions: optical viewfinders are less expen-
sive, lighter and draw no current from
the battery. But electronic viewfin-
ders—miniature black-and-white TV
screens—show exactly how the taped
image will look and allow focus or expo-
sure inaccuracies to be corrected. Elec-
tronic finders can also be pressed into
service as playback monitors.

Zoom and power-zoom lenses can add
special effects and make it easier to
frame your subject. But they, too, add
cost, weight, and, in the case of power
zooms, some added battery drain.

Check also to see how easily your
camera can be set to match the color of

Typical portable setup has recorder, tuner-timer
and color camera, as in this Akai Activideo system.

Panasonic PV-3100 VHS portable
with ac power supply/charger.
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video recorders

the light by which you’re shooting.
(Daylight is comparatively blue, incan-
descent light comparatively red.) Many
color cameras have built-in, calibrated
compensation systems to match the light
precisely, while others have color filters
to do the same job more cheaply—and
less accurately.

Portables are modular systems, con-
sisting of recorder, battery, camera,
charger, and tuner/timer (usually com-
bined with a charger). You can use them
in several combinations, so they're
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Disc and Tape?
g N T
{ By this time next year, we may be
| flooded with video formats: Beta
(two speeds), VHS (three speeds),
the BASF and Toshiba LVRs, the
Funai, and perhaps even the Philips
system—plus three disc systems.

One of those disc systems, the
| MCA /Philips laser-scanned system,
is already on sale in seven U.S. cities
(perhaps more, by the time you read
this). Magnavox, which first offered
this disc to the public, is about to be
joined by Universal-Pioneer (al-
ready selling players to industrial
markets).

Meanwhile, RCA has promised
national distribution of its Selecta-
Vision disc system by early 1981,
and Matsushita (parent of Pana-
sonic and Quasar) has announced
plans to introduce the VHD disc sys-
tem developed by affiliate JVC.
Neither disc system is compatible
with the other—nor with the Mag-
navision disc.

Why disc and tape? For the same
reasons that we have both in audio.
Tape systems can record, disc sys-
tems can’t. On the other hand, discs
offer much less expensive duplica-
tion, plus instant access to any part
of the recording.

Discs have been touted as the low-
cost alternative to tape for those who
want to play commercially recorded
programs. Both players and discs,
it’s been predicted, will be less costly
than VCRs and video cassettes. But
VCR prices and tape consumption
have been coming down, while prices
of the Magnavision disc player and
discs (so far the only ones available)
have been creeping up. LVR sys-
tems, with fewer parts and faster
tape duplication, coul/d wind up
costing less than disc players and re-
Lcordings.

58

N

usually priced separately. When shop-
ping, be sure you know what the quoted
price includes. You'll find that, even
without a camera, a portable system will
cost more than an equivalent, single-
unit, stay-at-home VCR—about $1200-
$1300 without tuner/timer, about
$1350-81800 with (Akai's Activideo is
an exception, at $1125 with tuner/tim-
er). So far, the only programmable por-
table seems to be J. C. Penney’s. The
basic recorder costs $1075 in its 2/4/6-
hour version ($975 for 2/4-hour record-
ing), with a choice of battery charger
($115), dual-dial mechanical tuner
(8249), electronic tuner/timer ($295),
or programmable 4-program/7-day tun-
er/timer ($389). However, Panasonic
will shortly offer programming for its
new 3000-series portables, and Quasar
may soon as well.

Four-head VHS Decks. Some of the
new, 6-hour VHS decks have four
heads: one pair for the 2-hour speed and
the other for the 6-hour and (on 3-speed
decks) 4-hour speeds. Each pair of heads
makes tracks of different widths, maybe
even four dissimilar ones. The reason is
that slow-speed recording requires thin-
ner diagonal tracks, with heads to
match. However, using such heads for 2-
hour recording would sacrifice signal-to-
noise ratio. In addition, narrow-track 2-
hour tapes would play back very noisily
on wide-track, 2-hour heads, which pick
up noise on each side of the recorded
track. With one wide-gap and one nar-
row-gap head pair, there's no problem.

Even the two members of each pair
may have dissimilar track widths—at
least on those decks which have such
special effects as still-framing. (On Pa-
nasonic’s 3-speed, still-framing decks,
for example, the 2-hour heads are 70
and 90 microns wide; the slow-speed
heads are 26 and 31 microns.) Using
asymmetrical tracks offsets the noise
bars inherent in still-frame operation, so
that they can be made to occur outside
the visible portions of the frame. On
decks without still-framing, heads are
symmetrical.

Up the Price List. What does your
money buy in VCRs? The first $700 to
$1000 (suggested retail price) brings ba-
sic technology: a recorder, mechanical
tuner/timer, and probably a pause con-
trol and memory rewind.

At higher prices, you'll get more re-
cording time (which may pay for itself
in tape economy) and programmability,
which makes that longer recording time
more useful. You'll get aids in locating
programs or program segments, and
such extras as fast-motion, slow-motion,
freeze-frame or frame-by-frame ad-

vance—which you may or may not need.
Features like these are sold as packages,
like new-car options, which makes it
hard to assign costs precisely.

Your local dealer’s reputation is
worth considering, too. Some are more
cooperative in handling service and oth-
er problems than others. (Unfortunate-
ly, but predictably, the dealers with the
biggest discounts tend to be the least
helpful after the sale.) Manufacturers’
warranties almost all cover a full year on
parts, and 90 days on labor. However,

\

Stepping-Stone to
i Digital Sound

| —

|/ \\
Digital sound recording requires tre-
mendous  bandwidth—by audio
standards. By video standards,
though, that bandwidth is nothing
special. PCM adapters are already
available (from Optonica, Sanyo,
Sharp, Sony and Toshiba, so far) to
make and play back digital record-
ings on home VCRs. But these
adapters cost far more than the
VCRs do. Cost (and the infrequency
with which home recordists really
need to record something with about
85 dB of dynamic range) limit their
sales largely to professional markets.
And so far, only one digital record-
ing is available on home VCR tape:
Ry Cooder’s Bop Till You Drop,
now available with Sanyo’s PCM
adapter.

If the video disc catches on,
though, it could prove the perfect
medium for digital sound at home.
The format and its convenience are
already familiar to audiophiles, and
playback-only equipment should
cost far less than record/play gear
will. So far, Matsushita’s VHD sys-
tem seems likeliest to engender a
matching audio disc system. Proto-
types of that audio disc (called
AHD) have already been shown, as
have prototypes of players to handle
both the video and audio discs. Phil-
ips has shown a prototype audio disc
| that uses the same laser technology
as its video disc system, but requires
a separate player. On the other |
hand, the Philips Compact Disc, |
only 412 inches in diameter, could |
lead to in-dash players for car sound,
or possibly even portables. RCA
(surprisingly for one of the world’s
largest record companies) has said
nothing about a possible digital au-

dio disc based on Selectavi- ﬂ

sion . . . at least, not yet.
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there are some exceptions. Sony’s is a bit
shorter (90 days for parts and labor),
while longer warranties are offered by
Curtis Mathes (4 years parts, 90 days
labor), MGA Mitsubishi (1 year/6
months), Sanyo and Sears (both | year
on parts and labor).

The VCR designers’ goal has been to
make their products as easy to use as
audio cassette decks—and, perhaps, as
popular. With refinements now offered,
they’re beginning to approach that goal.
VCR sound quality, though, is lagging
far behind. Audio tracks are narrow
(and about to get narrower, with the
coming introduction of stereo sound),
and tape speeds are slow (no current
home video format runs at even half of
audio cassette speed). Consequently,
frequency response rarely exceeds
12,500 Hz, if it goes that high, and sig-
nal-to-noise ratios run to around 40 or
45 dB. (Dolby is coming, though.) This
will suffice for much of what TV sound
has to offer, but it cannot capture the
medium at its best on those occasions
when the networks and PBS
broadcast music with the full fidelity
they’re capable of transmitting (up to 15
kilohertz).

Some Future Formats. Beta and
VHS recorders have a lot in common.
Their tape cassettes are dual-hub de-
signs, a bit like audio cassettes, but large

specifications of VCR formats

T

)
b

_/ Tape Format  Tape " Tape Cassette  Maximum
{ T ~ Speed  Consumption Size = Taped) Lo
= R ~ (ips} (sq ft/hr) “(in )= : ~ Time
: -y (mm) MUE (hhee o
[Standard \
Beta | 1.57" 197 6.1 X 3.8 X 1 1.7
156 X 96 X 25
Beta ll 0.79 98 same as Beta | 3.3
Beta lll 0.53 6.4 same as Beta | .}
VHS SP 1.31 16.4 74X 41X 1 2
188 X 104 X 25
VHS LP 0.66 8.2 same as VHS SP 4
VHS EP 0.44 55 same as VHS SP 6
Nonstandard
Akai VT-3502 _2.75 343 6.0 X 39 X 1 V2
151 X 98 X 23
BASF LVR 157.4 172 45X 4.2 X 67 3
114 X 106 X 17
Funai CVC n.a. n.a. 42X 27X 5 \F]
106 X 68 X 12
Toshiba LVR 2186.5 184 n.a. 2
Philips 2000 0.96 60 72X 44X 1 8
183 X 110.5 X26
Notes:
1. Recorders for this speed no longer made, though some current decks can play it.
2. Black and white only.
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a direct capstan drive at its center. It has 2 hours of recording time.

Among new formats for the futuce are the Philips Video 2000
system shown diagramatically at left. Half-inch wide tapes are
recorded like audio cassettes with two tracks running in flipover —h
format. The Toshiba LVR, above, uses an endless loop cartridge with J - 3

)

enough to hold half-inch tape, and
greater lengths of it. (The VHS cassette
is larger and holds more than the Beta.)
Unlike audio cassettes, however, VHS
and Beta cassettes only play in one di-
rection, and have protective lids over the
tape (the lids open automatically when
the cassette is loaded).

Video 2000, a new system now being
sold in Europe by Philips, also uses tapes
one-half inch wide, but they are re-
corded in a dual-track, flipover format
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like the audio cassette’s. In addition to
servo control of the head drum, the Vid-
€0 2000 has its heads mounted on pie-
zoelectric crystals that can be electrical-
ly adjusted to “‘fine-tune” head positions
so they’ll precisely match the track. This
allows higher track density and better
tape economy. It also ensures perfect
tracking of tapes recorded on other
decks. A *‘cue” track on the tape can be
used to help locate specific portions of
the recording. Tape speed is higher than

in VHS or Beta, improving audio; but
economy is served too, since only half
the tape is used in each pass.

Grundig (which helped develop the
system) and Siemens have also adopted
it, and Blaupunkt (which has shown pro-
totypes of a similar, but incompatible
system) may do so as well. Magnavox
(now owned by Philips) may possibly
bring the Video 2000 into the U.S.

Totally unlike any of these systems
are two new ones due this year from
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HP-85 . NEW . 3250.00 pact unit.
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BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersis famous

string orchestra and bass guitar. Exclu-

A\ sive Sound Computer for 32-128 “One

. Stop Sounds” (total organ presets).
. Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly illus-
trated, easy to understand instructions.
Step by step. Choose from at least 10
models. {(Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package {LP with 104-page color
catalog).

OUWERSI

G N B
Wersi Electronics, Inc. Wersi Organs & Kits
Dept. 11 Dept. 11
1720 Hempstead Road 14104 E. Firestone Bivd.
Lancaster, PA 17601 Santa Fe Springs, CA 90670

Wersi has combined select features of
the electronic music field, added its own
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1
1
1
: Enclosed is $6.00 for my Demo-Package (LP wilh
creations and years of research by top : 104-page color catalog};
[
I
]
[
1

engineers and musicians, to produce an
incomparable line of organs.

A R Name
Space-age technology. True-to-life voic- P
ing with full drawbar system. Polyphonic
1 City State Zip
R o O
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video recorders

Toshiba and BASF. Neither system has
a revolving head drum. Instead, they
move the tape rapidly past a fixed head.
To get reasonable recording times, both
systems also use multiple tracks (300 for
Toshiba, 72 for BASF).

Both systems also bear the same ini-
tials: LVR. But from that point on, all
similarities (even what the initials stand
for) cease. Toshiba’s Longitudinal Vid-
eo Recorder uses an endless loop of tape,
running at 5.5 meters (18 feet) per sec-
ond; the 13S5-meter loop runs through
the recorder in only 24.6 seconds on
each track. With 300 tracks, the total
recording time is two hours.

In BASF’s case, “LVR” stands for
Linear Video Recorder. This system
does not use an endless loop, but instead
reverses at the end of each of its 72
tracks. With a tape length of 600 meters
(1968 feet) and a speed of 4 meters
(13.1 feet) per second, each track lasts
150 seconds, or two-and-one-half min-
utes. Track-switching time is a bit long-
er than Toshiba’s (100 as opposed to 28
ms), but occurs only about one-sixth as
often. While Toshiba’s tape will meas-
yre the standard half inch (13 mm),
BASF’s will only be 8 mm wide.

Both systems have advantages over
helical-scan systems: mechanisms can
be simpler (Toshiba claims a one-third
saving in parts), and cost lower (Toshiba
hints at recorders for about $500, and
playback-only machines for about
$300). Access to any part of the tape is
quicker, too: Toshiba cites a maximum
access time of 8.4 seconds to get from
the first to the last track of its LVR,
with 33 seconds the worst possible ac-
cess time to any point on the tape. Both
also open the possibility of cheaper com-
mercially recorded cassettes. Tape costs
will be low and duplicators will be able
to make copies in far less time than
required for helical-scan tapes.

BASF’s LVR, already sold in Europe,
will be built in a California plant now in
operation, and should be on the market
soon. Toshiba’s will probably be avail-
able late this year. Toshiba also hopes to
have the ultimate video portable—a
camera with recorder built in—in about
2 years. As BASF’s cassette is even
smaller, they’re likely to come out with a
similar product.

But the smallest tape cassette is prob-
ably Funai’s. Its CVC (Compact Video
Cassette) system records for 30 minutes,
and uses quarter-inch tape, so its cas-
sette is only about one-fourth the BASF
cassette’s size, and its player is about the
size and weight of a large portable audio
cassette recorder. Technicolor may im-
port it into the U.S. Other than that it’s
a helical-scan system, few details have
yet been released. <o
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