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The Cobra 50XLR CB has it all.

AM/FM Stereo. Cassette. And
CB. All in one compact unit. All
engineered to bring you the same
loud and clear sound Cobra is
famous for.

The remote mike houses the
channel selector, squelch control,
and channel indicator. So all you
need for talking CB is right there in
your hand. The cassette player fea-
tures through the dial loading and
four-way fader control.

Because they're only five inches
deep, there's a Cobra in-dash radio
to fit almost any car with little or no
modification to the dash. This
feature, plus the step-by-step
Installation Manual and Universal

Installation Kit makes them the
easiest in-dash radios to install. And
our Nationwide network of Author-
ized Service Centers makes them
the easiest to service.

There are four Cobra in-dash
models to choose from including
AM/FM/Stereo/8-track/CB. But no
matter which you choose you can
be sure of getting the best sounding

radio going. The ul‘umate car radio.
The Cobra. ‘@

o b =
Punches through loud and clear.
Cobra Communications Products

DYNASCAN CORPORATION
6460 W. Cortland St., Chxcago Ilhn01s 60635

Write for color bro
EXPORTERS: Emprre ¢ Plainview, NY CANADA Atlas Electronics - Toronto
Subject to FCC type acceptan
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The idea is simple yet the results are very
dramatic. Olympus, the famous precision
camera company, has developed the world’s
first voice-activated micro cassette recorder—
the Olympus SD.

RECORD WITHOUT BUTTONS

The unit has an optional voice activation
switch (VA switch) that automatically turns
on your recorder at the sound of your voice.
If you drive in your car or do dictation in
your office, just talk to your unit. |t does the
rest. It will turn on to record your comments
and turn off when you stop talking.

The VA switch has a three-position sensitiv-
ity control. You can set it for low sensitivity
while driving your car so only the close
proximity of your voice will turn it on. In the
middle sensitivity position, you could use the
unit in conferences or for dictation in your
office. In the high sensitivity position, you
could even leave the unit in your desk and it
would record all the sounds in your office—
perfect for private detectives.

The VA switch has other advantages. |t
makes your tapes more efficient by making
them last longer since your unit turns off
during long pauses. So the unit’s sixty minute
tapes might be the equivalent of seventy or
eighty minutes on other systems.

ACCESSORY MODULES

The VA switch is one of a series of small
modules that plug into the bottom of the SD,
thus expanding the recording system. These
modules include an AM or FM radio module
that plays music and news directly into your
unit, a power amplifier and speaker that play
back your tapes with high fidelity for confer-
ences or personal music enjoyment, a tele-
phone pick up that will record both sides of a
photfe conversation and a clip-on microphone
for conferences or speeches. There are also a
separate transcriber, foot pedal and headset
available for your secretary.

MOTOR DRIVE BREAKTHROUGH

The Olympus SD has several new recording
breakthroughs. The first is the new coreless
motor. Conventional motors require a wire-
wound long, solid core. In the Olympus core-
less motor, the windings are on the outside or
stationary part of the motor making it flatter,
yet it has greater initial torque and more
consistent speed than any conventional unit.
Because of the coreless design, the entire SD
unit is lighter, flatter, and easier to carry.
There is less vibration, noise and power con-
sumption so your batteries last longer and
your recordings sound cleaner.

RECORDING HEAD QUALITY

The unit uses ferrite for its recording
heads—the same material used in precision
studio recorders. This extremely hard, dia-
mond-like material will never wear out and
prevents oxide build-up on the heads. You
have top recording quality without wear.

NEW MICROPHONE TECHNOLOGY

The new built-in electret condenser micro:
phone with automatic level control is also a
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major design advance. Through new electronic
circuitry, the impedance of the microphone
remains constant, thus passing on the natural
sound quality of all frequencies without
distortion. The result is a clear recording with

an extremely low signal to noise ratio so you

won’t hear objectionable background hissing
or humming

Just plug in the VA switch and you can
operate the SD without pressing its record
and pause controls. The basic unit measures
only 7/8"x 2%'x 5%’ and the VA switch
adds another inch to its length.

VERY RUGGED UNIT
With all its quality and breakthrough

features, the Olympus did not lose touch with

reality—namely, that personal recorders get
dropped, stepped on and damaged. Even if
you're careful, there’s always a chance you
may drop or damage your unit.

The Olympus SD was built with both
special cushioning features and component
design that literally permit you to abuse your
unit while still maintaining the same recording
quality. The most sensitive component has
always been the motor. If a conventional unit
is dropped, even a slight motor core mis-
alignment will noticeably affect performance.
With the Olympus SD motor, there is no core,
so core misalignment is impossible. Olympus
also maintains a prompt service-by-mail
facility if service should ever be required. Just
slip your 12 ounce recorder in its handy
mailer and it's on its way. Service should
never be required but it's always good to,
know that your unit is solidly backed by a
responsible service organization.

AUTO SHUT-OFF

Some units have automatic shut-off at the
end of a cassette during the record mode. So
does the SD. But the SD also has this feature
on playback, thus preventing tape stretching
and battery waste. And when the unit does
shut off, it's practically silent and does not
attract attention.

QUALITY FEATURES

The tape is capstan driven—the best drive
available in cassette recorders. It can play
eleven hours on a set of two penlight batteries
and optional rechargeable batteries are also
available. The Olympus sixty minute cassette
(30 minutes per side) costs only $2.99
compared to $4.99 and $5.99 for other
brands. This gives you the lowest cost per
minute recording of any system available.
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Button-free
MicroRecorder

A new micro recorder that turns on at the
sound of your voice may revolutionize the entire
personal recording industry.

JS&A offers you the most important break-
through product in micro cassette recording.
Olympus’ weice activation switch, its new
coreless motor, ferrite tape heads and electret
microphone mean both quality, value and
advanced technology—years ahead of all
others. And the price of the Olympus SD is
actually less than many of today’s more popu-
lar brands that do not yet have the SD's
innovations.

Olympus is the company that invented the
micro recorder in 1969. Since then, they have
licensed dozens of other companies to
produce them—yet no unit compares with the
Olympus. JS&A is America’s largest single
source of space-age products and a company
that has brought to market the most advanced
new products of this decade. We feel the SD is
one of them.

But don’t take our word for it. We suggest
you order just the Olympus SD and the VA
switch. Then use the system for thirty days.
Take it with you to work, keep it in your
pocket when you travel, and use it to dictate
your notes. Compare the Olympus to every
other unit on the market and read all the con-
sumer reports on recording devices. Then
after thirty days, decide whether or not the
Olympus will quickly pay for itself in conven-
ience and in actual time savings. |f not, then
return your unit for a prompt and courteous
refund. 1f you decide to keep the SD you will
positively own the best persanal recorder sold
today at any price. Then you can order any of
the additional accessories available with the
system from our inventory. Remember, there
is no obligation, no postage and handling and
you take absolutely no risk.

To order your unit and VA switch send
$269.90 !1llinois residents add 5% sales tax)
to the address shown below or credit card
buyers call our toll-free number below. By
return mail we will send you your Olympus
SD, VA switch and one year limited warranty.
Or you may order any of the other items
listed below.

The Olympus SD with its VA switch rep-
resents a major new innovation in personal
recording—the voice-activated recorder. Order
one at no obligation today.

Olympus SD withonetape . ... .... $239.95

VAswitchalone .................. 29.95

Box of 12 additional tapes @$2.99 ea. . 35.88
(accessory list sent with unit)

0 NATIONAL
®) SALES
e W\ GROUP

Dept.PE One JS&A Plaza
Northbrook, |1l. 60062 (312} 564-9000
CALL TOLL-FREE.... 800 323-6400

...... .. (312) 498-6900
©JS&A Group, Inc., 1977

In lllinois call




- Talk to our Computer...
and it will talk back!

, + (Plainly speaking, it's only from the Digital Group.)

Now, your Digital Group computer becomes more
than ;a silent partner. You can vocally command Unlimited Applications
your computer. .. it will listen . ..and it will talk back
| to you. How? With the introduction of the exciting
| new Digital Group/Votrax Voice Synthesizer.

All this is possible because the Digital Group/Votrax
Voice Synthesizer has an unlimited vocabulary : : e
64 "human sounds” that can be combined.a P Sinput and output of
‘combined to form words and language NN es where light would
your own computer glibly spouting B .
Spanish, Russian, Japanese and
average English words require ¢

ry! & 7
memory! .
Programming the DIl dent terminals -

’i The Digital Group/kr 1AM radio repeater telemetry systems
supplied with defmg

sofiware which will permi

Assembler |i y

included.

-
tudent language pronunciation learning
. ¥

We have additional software av

lly, we should be shouting this one. The
cost:

I Group/Votrax Voice Synthesizer, with all its
capabilities, is only $495 kit or $595 assembled and

® 'Talking Basic” — $10. MAXI-Basic outpu test®®Fhat's language anybody can understand.

converted to English.

" ; & ; : O.K., you've listened briefly to what we have to sa
oo RN CW —$1 O‘. For impressing Your abouty the new Digitaly Group/Votrax Voicz
::m ig:ledrtfjalzz cl:s:unres the forthcoming Synthesizer. But we can keep right on talking! Write
: or call today for all the details — music to your ears.
e “Latin and Spanish Talking” — $10. Hearthe
computer repeat letters and words typed in
| # Latin or Spanish.

. D tration Tape — §5. A le of e '
SR eweiind  (DeddgElgop )

the system. ,
Po box 6528 denver, calorado 80206 (303) 777-7133

Bonus: A basic input circuit is included that may
be programmed to understand a small vocabulary of
voice commands.
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Editorial

ELECTRONICS 1978

As inrecent years, 1978 should bear new electronics fruit for electronics
enthusiasts. Here are some educated guesses of what is expected to bloom next
year, as well as some seeds that will be planted. Of course, much depends on
which way the wind blows—the traditional “out” for weather forecasters.

Video. *Video tape recorders, which flopped in the consumer market some 12
years ago, promise to gain a strong toehold in 1978. Sony's 1977 “Betamax” sales
proved that the public is ripe for VTR’s. Now, with many new manufacturers
entering this field, combined with a four-hour video tape cartridge and the price
down to $1000, sales should really gain momentum. *The video disk, which, in
1976, appeared to be a certainty for 1977, simply didn't make it. It may not in '78,
either, because there is a lack of software. *Look for moderately priced microwave
TV equipment for the electronics hobbyist to open up a whole new world of viewing
and listening.

Communications. *In the CB radio field, expect the U.S. Coast Guard to change
its view on not monitoring CB radio communications. it always struck me as a
rather arrogant stance anyway, given the great number of boaters who utilize this
form of low-cost radio communications. *There are many potential changes
brewing in communications, but they have to wait until the conclusion of the World
Administrative Radio Conference in 1979. Future possibilities include reservation
of 21 new channels to ensure growth of AM radio.

Audio. *The number of direct-to-disc recordings will likely increase as more and
more ‘audio enthusiasts return to their roots and seek better sound quality.
Eliminating the multi-track tape recorder from the recording process can produce a
disc with superior sonic qualities. Try “Direct From Cleveland” by Lorin
Maazel/The Cleveland Orchestra and “Big Band Jazz,” direct-discs distributed by
Discwasher and Audio Technica, respectively, as examples of how this process
can show off your hi-fi system to good advantage. It's unlikely that direct-cut discs
will be big business in the sense that conventionally produced LP’s are today
owing to some drawbacks: $12 to $16 price, musicians’ errors cannot be edited,
special effects cannot be created by remixing. But, | believe that there are enough
people out there who will pay a premium price for the superior raw audio quality of
non-gimmicked recordings. *1 don't expect 1978 to be the year for
pulse-code-modulation tape recorders to enter the consumer hi-fi component
marketplace, but there will certainly be increased research toward this end.
Interestingly, Mitsubishi has introduced a professional PCM tape machine which is
said to have no crosstalk and no wow and fiutter. There is, however, a PCM tape
machine available for an audio application with a nove! twist—Superscope’s
PIANOCORDERTM, As a modern successor to the old piano roll, it adds recording
capability and can be installed on any conventional piano. The tape play/record
system with relays to actuate piano keys, provides atruly live performance,
capturing the nuances of the actual pianist. | tried it; it works. (But on replay of my
performance, | now know why they laugh when I sit down at the piano.) With
pre-recorded digitalized tapes of “masters” to be available, here’s a chance for
piano owners to have "live” mini-concerts in their homes.

Computers. As the number of experienced users of home computer systems
increases, the desirability of owning a floppy disk machine will grow. Sales of this
data-storage machine, whether full-size or minifloppy, should really blossom in '78.

Miscellaneous. There are a host of other trends that should come to fruition in -
1978, such as a skyrocketing growth of programmable video games and non-video
electronic games; enhanced sound of music in automobiles; more and more color
TV receivers with automatic control functions and electronic tuning;
microprocessors in automobiles for uses such as the “miles-to-empty” digital
display in Lincoln’s Mark V, electronics for fuel and spark control, etc.

Clearly, we will all be the beneficiaries of new advances in electronics in the
coming year, for convenience and for sheer fun.

1Best Wishes for a Jopous Woliday Season
POPULAR ELECTRONICS
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Understanding Digital Electronics
New teach-yourself courses

Design
Digital Systems

- — o

. Boal( Anthmetsc
Corcasts

|
Design of Digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes — each 11-1/2" x
8-1/4" are packed with information, diagrams and questions de-
signed to lead you step-by-step through number systems and Boolean
algebra to memories, counters and simple arithmetic circuits, and
finally to a complete understanding of the design and operation of cal-
culators and computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers; com-
plementary systems; binary multiplication and division.

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR,
NAND, NOR and exclusive-NOR functions; multiple input gates; truth
tables; De Morgans Laws; canonical forms; logic conventions; Kar-
naugh mapping; three-state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and parallel
adders; processors and arithmetic logic units (ALUs); multiplication
and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous
counters; ring, Johnson and exclusive-OR feedback counters; ran-
dom access memories (RAMs) and read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display
data; register systems; control unit; program ROM; address
decoding; instruction sets; instruction decoding; control program
structure.

Book 6 Central processing unit (CPU); memory organization; char-
acter representation; program storage; address modes; input / out-
put systems; program interrupts; interrupt priorities; programming;
assemblers; computers; executive programs; operating systems and
time sharing.

Digital Computer Logic and Electronics is designed for the beginner.
No mathematical knowledge other than simple arithmetic is assumed,
though the student should have an aptitude for logical thought. It con-
sists of four volumes — each 11-1 /2" x 8-1 /4" — and serves as an
introduction to the subject of digital electronics. Everyone can learn
from it — designer, executive, scientist, student, engineer.

Contents include: Binary, octal and decimal number systems; con-
version between number systems; AND, OR, NOR and NAND gates
and inverters; Boolean algebra and truth tables; De Morgans Laws;
design of logic circuits using NOR gates; R-S and J-K flip flops; binary
counters, shift registers and haif adders.
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In the years ahead the products of digital electronics technology will
play an important part in your life. Calculators and digital watches are
already commonplace. Tomorrew a digital display could show your
automobile speed and gas consumption; you could be calling people
by entering their name into a telephone which would automatically
look up their number and dial it for you.

These courses were written by experts in electronics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by self-instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new
piece of information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding of
the rapidly changing technological world around you.

$1 988
31 488
32990

a saving of over: 3500

The six volumes of Design of
Digital Systems cost only:

And the four volumes of
Digital Computer Logic and
Electronics cost only:

But if you buy both courses,
the total cost is only:

SEVEN-DAY MONEY-BACK GUARANTEE: If you are not satistied
with your Cambridge course, return it within 7 days for a full refund.

To order your books, complete the order form below and send it to-
gether with your check or money order to GFN Industries, Inc., 6 Com-
mercial Street, Hicksville, N.Y. 11801.

| To: GFN INDUSTRIES, INC.
6 COMMERCIAL STREET, HICKSVILLE, NY 11801

Please send me:

__Sets of Design of Digital Systems $19.88

___Sets of Digital Computer Logic & Electronics $14.88

___Sets of both courses $29.90
Sales tax (N.Y. residents)
Shipping and handling $2.50 per set

Enclosed is check/mo (payable to GFN Industries, inc.)

Total §

Name

Address

City/State/Zip

Prices include overseas surface mail postage.

AmericanRadigbictaon: Cam




Letters

USE THE OLD APPROXIMATIONS

| am sure you provided a service for many
readers with the discussion in “Accurate Mil-
liammeters On a Budget” (June 1977). As an

old Ham, { wonder why you did not give the
old approximations for shunt calculations and
for determining the internal resistance of a
meter movement. They yield results whose
scalar accuracy is better than that of the me-
ters themselves.—D. Conover, WABMVZ, La
Mesa, CA.

The ones presented are more accurate,
though both provide results more accurate
than meters themselves.

SHORTWAVE-LISTENING BOOSTER

Your articles on shortwave listening and re-
ports on SW receivers are excellent. | am just
getting started as an SWL'er, and POPULAR

il %

COSMAC VIP

The computer you can build
for the whole family to enjoy.

RCA's new low-cost Video Interface
Processor lets you create and play
video games, generate graphics, and
develop microprocessor control
functions. And it's just $275.*

Here is an elegant computer-on-a-
card. Compact. Clean. Uncluttered.
Yet powerful. And the whole idea
behind it is fun. For the most serious
hobbyist or any member of the family
who can get into the challenge, en-
tertainment and education it offers.

The COSMAC VIP s easy to
program. And has its own interpretive
language to make programs simple to
create.

The VIP is supplied in kit form, with
a cookbook written by hobbyists for
hobbyists. It contains complete in-
structions for assembly, set-up and

operation. And it includes programs
for twenty games. Some strictly fun.
Some educational. All ready to load
and record into your cassette.

Then all you have to do is hook your
VIP up to a video monitor or your B/W
TV through an rf modulator.

The VIP computer kit is available
through these Distributors: American
Used Computer Corporation, Arrow
Electronics, Inc., Cramer Electronics,
Inc., Hamilton-Avnet Electronics,
Schweber Electronics Corp.,
Semiconductor Specialists, Inc., and
Taylor Electric Co.

For additional information write
RCA Solid State, VIP Marketing, Box
3200, Somerville, NJ 08876. .

* " " A
Suggested retail price, optional with Distributors.
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ELECTRONICS is helping me a great deal in
my new hobby. Please keep Harry L. Helms's
articles, the DX Listening column, and Short-
wave Broadcasts Charts coming. —Paul Se-
menza, Tarrytown, NY.

TRANSPOSING BITS

In the "Pixie Graphics Display” article (July
1977), if the data pins on the 1861 IC are
transposed, the bits will be displayed with the
LSB first and the MSB last. This arrangement
will be a little easier to use when calculating a
display from software or an A/D converter.
Just transpose D7 and D@ , D6 and D1, D5
and D2, and D4 and D3.—Richard DelLom-
bard, Huron, OH.

TVT-6 DISPLAY UNCROWDING

We built a “TVT-6 Video Display” unit (July
1977) and interfaced it with a KIM microcom-
puter. While following your published debug-
ging instructions, we noted that our video
monitor was disptaying letters that were not
complete because they were crowded
together. Signal tracing revealed that the
LOAD signal was okay but the CLOCK signal
presented only 3 cycles/us instead of the
specified 6 cycles/us. | tried reptacing C5
with @ smaller value of capacitance, with the
result that the display was greatly improved.
After some cut-and-try experimenting, we
ended up with a 390-pF value and a perfect
display. Anyone who runs into a similar prob-
lem with one of these video-display units
might want to take note of our experience.
—David A. Byrd, Memphis, TN.

ENLARGER REGULATOR PRECAUTION

Since your enlarger voltage-regulator proj-
ect in the November 1977 issue is specifically
aimed at the color darkroom worker, it would
be well to point out that this regulator cannot
be used with some enlarger color heads that
have built-in filtration. Such heads usually
have low-voltage, high-intensity lamps and
transformer power supplies. Use of a dc sup-
ply, like that shown for the regulator in the
November issue, can result in damage to the
transformer. —Bennett Evans, New York,
NY.

Out of Tune

In “How to Convert a ‘Four Banger' for
Stopwatch Functions™ (August 1977), the IC2
and IC3 designations are shown transposed
in Fig. 2. The Fig. 1 schematic diagram is cor-
rect.

In the Parts List in “Build a Digital Camera
Shutter Timer” (August 1977), DIS1 through
DIS5 are described as common-anode dis-
plays; they are actualty common-cathode dis-
plays.
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The Sinclair PDM35.
A personal digital multimeter foronly $49-*

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It’s got all the functions and
features you want in a digital
multimeter, vet they're neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives you
all the benefits of an ordinary digital
multimeter - quick clear readings,
high accuracy and resolution, high
input impedence. Yet at $49.95
it costs less than you’d expect to pay
for an analog meter!

The Sinclair PDM35 is tailor-
made for anyone who needs to make
rapid measurements. Development
engineers, field service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find itideal.

Wiith its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
34 digit resolution.

Sharp, bright, easily read LED
display, reading to £ 1.999.
Automatic polarity selection.
Resolution of 1 mV and 0.1 nA
(0.0001 1 A).

Operation from replaceable battery
or AC adapter.

Industry standard 10 M1} input
impedance.

Compare it with an
analog meter!

The PDM 35°s 1% of reading
compares with 3% of full scale for a
comparable analog meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve | mV
against around 10 mV for a
comarable analog meter — and
resolution on current is over 100
times greater.

The PDM35% DC input
impedance of 10 M (1is 50 times
higher than a 20 k (1/volt analog
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there’s no need to
interpret ambiguous scales, no
parallax errors. There’s no need to
reverse leads for negative readings.
There’s no delicate meter movement
to damage. And you can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

Please send me (qty) PDM35(s)
@$49.95 plus $1.05 postage and
insurance each:

(qty} De-luxe padded
carrying case(s) @$4.95 each:

(qty}; AC adapter(s) @$4.95

each:

I enclose check/ MO order made out to Sinclair
Radionics Inc (indicate total order value.

Technical specification

DC Volts (4 ranges)

Range: 1 mV to 1000 V.

Accuracy of reading 1.0% % | count.
Note: 10 M (1 input impedance.

AC Volts (40 Hz-5 kHz)

Range:1 V1o 500 V.

Accuracy of reading: 1.0% % 2 counts.
DC Current (6 ranges)

Range: 1 nA to 200 mA.

Accuracy of reading: 1.0% =+ 1 count.
Note: Max. resolution 0.1 nA.

Resistance (b ranges)

Range: 111 to 20 Mn.

Accuracy of reading: 1.5% =+ 1 count.
Also provides 5 junction-test ranges.
Dimensions: 6inx 3inx 1'21n.
Weight: 62 oz.

Power supply: 9 V battery or
Sinclair AC adapter.

Sockets: Standard 4 mm for
resilient plugs.

Options: AC adapter for 117V

60 Hz power. De-luxe padded
carrying wallet. 30 kV probe.

The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world-firsts - from
programmable pocket calculators
to miniature TVs. The PDM35
embodies six years’ experience in
digital multimeter design, in which
time Sinclair have become one of
the world’s largest producers.

Tried, tested, ready to go!

The Sinclair PDM35 comes to
you fully built, tested, calibrated and
guaranteed. [t comes complete with
leads and test prods, operating
instructions and a carrying wallet. And
getting one couldn’t be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10-day
money-back undertaking, of course),
and send it to us.

We’ll mail your PDM35 by return!

Sinclair Radionics Inc, Galleria,
115 East 57th Street, New York, N.Y.
10022, US.A.

Name

Address

Ciry.

State

Zip

Direct reading of semiconductor
forward voltages at 5 different currents.
Resistance measured up to 20 M.

1% of reading accuracy.

Add 4% sales tax for NYS deliveries):....$
Tunderstand thatif I am not completely satisfied

» I »
with my PDM35, I may return it within ten days EII I= EII |

fora full cash refund. World leaders in fingertip electronics
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New Products

Additional information on new products
covered in this section is auailagle from
the manufacturers. Either circle the item’s
code number on the Reader Service Card
inside the back cover or write to the man-
ufacturer at the address given.

H-P PRINTING CALCULATOR

Hewlett-Packard’'s new HP-19C is the first
pocket-sized programmable calculator with a
built-in printer. The model is key-stroke pro-
grammable, with 98 fully-merged program
steps, continuous memory, full editing and

programming functions, 30 data-storage reg-
isters, and a thermal printer, as well as an
LED display. Programming features include
10 addressable labels, indirect addressing,
and three subroutine levels, as well as back-
step, insert/delete, single-step, pause, and a
total of 10 decision tests. The printer may be
set to print out the calculations, to list the pro-
gram, or to print only when called for by a key
or a list function. For further information, write
Inquiries Manager, Hewlett-Packard Co.,
1507 Page Mill Road, Palo Aito, CA 94304,

HEATHKIT DIGITAL BATHROOM SCALE

Heath’'s Model GD-1186 “Digit-Scale”
reads from 0 to 300 Ib, in increments of 0.2 ib,
on a detachable LED digital display. The
scale uses a strain-gauge transducer rather
than conventional springs, weights or pins. It
can also be zeroed for weighing small items,
and extra cable is supplied to allow the read-
out to be mounted at eye level or on any

handy surface. Power is from six “"C" cells
(not included). Kit price, $99.95; assembled,

$139.95
CIRCLE NO. 90 ON FREE INFORMATION CARD

COLT CB AM TRANSCEIVER

An exceptionally small, 40-channel Citizens
Band mobile transceiver, measuring only 4.5"
wide by 1.4" high has been announced by
Colt Communications. The Model 350 fea-

\4-;:".‘!4-- U

tures a LED digital channel display, volume,
squelch, transmit lamp, variable-intensity
LED indicators for signal strength and r-f out-
put, and automatic noise limiting and noise
blanking. $199.95

CIRCLE NO. 87 ON FREE INFORMATION CARD

FISHER AM/STEREO FM RECEIVER

At the top of the new Fisher receiver line is
the Studio Standard RS1080, an AM/stereo
FM receiver with a continuous power output
rating of 170 watts per channel into 8 ohms,
with no more than 0.08% THD. Other specifi-
cations are: less than 0.03% THD at nommal
listening levels and IHF usable FM sensitivity,
1.6 microvoits (9.3 dBf). in addition to Baxan-
dall treble and bass tone controls, a “tuned
bass extender” can boost bass at either 45 or
80 Hz. There's also a tone-control defeat
switch and high and low filter switches. The

volume control has 21 calibrated dB steps.
Other features include an FM front end with
5-gang tuning, PLL muitiplex decoder, FM
Dolby switch, front-panet tape jacks, and
three meters for channel center, signal
strength and muitipath. $999.95.

CIRCLE NO. od ON FREE INFORMATION CARD

CSC DIGITAL PULSER PROBE

The Continental Specialities Corp. Model
DP-1 digital pulser can moniter the circuit
node under test and then preset its dual out-
put circuitry to pulse the node in the reverse
polarity. The probe delivers a 50-mA pulse in
the CMOS mode or 100-mA puise in the TTL
mode, sufficient to toggle most lines without

e . AmaricanRadioHistorv. Com

requiring isolation of the circuit being tested.
Power for the probe is obtained from the cir-
cuit under test to assure logic-level compati-
bility. A switch is provided for selecting the
appropriate thresholds to trigger either TTL or
CMOS circuits. The PULSE button can be mo-

mentarily pressed to deliver a single pulse,
or it can be held down to deliver a train of
pulses. A LED blinks once to indicate a single
pulse and remains on to indicate a train of
pulses. Probe tips are interchangeable with
optional tips and accessories. $74.95.

CIRCLE NO. 89 ON FREE INFORMATION CARD

TECHNICS DIRECT-DRIVE TURNTABLE

Technics by Panasonic introduces its new
Model SL-2000 direct-drive turntable. Among
its features are an IC-controlled servo motor,
computer-analyzed tonearm, direct-reading
antiskating device, an illuminated strobo-
scope, and independent pitch controls for
33%5 and 45 rpm. The tonearm base is die-

cast zinc, and Insulation Fiber Board is in-
cluded to help control feedback. Audio isola-
tion in the turntable feet is also used toward
this end. Wow and flutter are rated at 0.045%
wrms and rumble at -70 dB DIN B. Pitch con-
trols can vary the motor speed by 10%.

CIRCLE NO. 91 ON FREE INFORMATION CARD

CB POWER PACK/TRANSCEIVER CASE

Kendon Manufacturing Co.'s CB Power-Mate
is a combination transceiver carrying case
and power pack. it is made of high-impact
ABS plastic and accommodates nine zinc-
carbon,. alkaline, or NiCd C celis. A built-in
meter indicates battery condition. The CB
Power-Mate includes a 63-inch (1.6-m) whip
antenna tuned to 27 MHz, a carrying strap,

POPULAR ELECTRONICS



What you should expect from a
700 DC amp and matching tuner.

WelVseiRies

.

4 - “r;."l

= - Wy vl T
I " s »

Introducing the 8082 Series, Tecanics integreted DC amp
and matching tunzr. Two remcrkable components with
waveform fidelity The ability -o reproduce sound waves.
Square waves. Evan one burs- s gras. It's -hz only ki~d
of performancs you should expect from a- integrated
amp and tuner. Especially “or $700*

To create an amp that would accurately amplify
waveforms, we took s=me unusual steps wittr the
SU-8080. Like el'minat rg all zoupling capaciters and
thereby eliminating @ majcr scurce of phase sh ft, noise
and distortion. Arother step tcward wave zrrr fidelity is
a frequency respcnse of DT100 kHz —1 dB.

And to complem=nt cur unzonventio~a BC
integrated amp, we cdded an extremely quiet phono
equalizer completz with Technics own ultre-low-noise
transistors. The result: An increasec ghone SN ratio of
100 dB at 10 mV witk skaroly reduced circoi- and

transistor noise espe< olly when compared t= conventicnal

amps. We also addec scme uncoanventional centrols. Like
a subsonic filter in the pnono £qualizer and a “ourstep
phono impedance selector.

Equally impressive is the serformance <f our
ST-8080 tuner. To occst sensitivitv while grza-ly reducing
interference signal levels, there are two RF stages with
- low-noise, 4-pole, duzl-gate junctiocn FETs as wzll as a

e S U L

Pt et

linear FM variable tuning capacitor. &t the same time,
Technics-developed Aat group delay filters increase
selzctivity without inzreasing distortizn.

Theres alo a new Phase Locked Loop IC in the MPX
ircuit o2 wel as ¢ pilot signal canceler for razorsharp
-ancellafior of the 19 kHz pilot sign= and ruler-flat
aich-enz responses 20Hz to 18 kHz *4 0.2 dB, —0.8 dB).

Now -1at you know what wavekorm fidelity means:
n o DC amp and -uner, take a look of what waveform
Sidelity means in their specs.

SL-3C8@ Amo. POWER QUTPUT: 72 watts per
chanhelmi~. RMS into 8 ohms from 2 Hz to 20 kHz
w~ith no mcre thar 0.02% total harm anic distortion. S/N

IHF A): 115 ¢cB. PHONO S/N (IHF A} 100 dB (10 mV).

ST-8080 Tuner. 50 dB QUIETING SENSITIVITY:

“ono 13.6 dEFE Stereo 34.3 dBF. SEL=CTIVITY: 85 dB.
THD: Menc O.15%. Stereo 0.3%. CAPTURE RATIO: 1.0 dB.

Tecan £s 808D Series. A rare cambination of audio

-echnology A new standard of audioexcellence.

*~echnics recommended prices: SU-8080 is $449 €5 and ST-8080 is
3$249.95, but xztua retail prices will be set by d=clers.

TGChniCS Professional Series

by Panasonic
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and universal hardware that allows fast hook-
up to most 23- or 40-channel mobile trans-
ceivers.

CIRCLE NO. 92 ON FREE INFORMATION CARD

LEAK SPEAKER SYSTEM

Rank Hi-Fi has introduced the Leak 3050, a
time-delay-compensated, two-way speaker
system with acoustic-suspension woofer.
The system crosses over above 4 kHz to a
3" (19 mm) dome tweeter with response to
22 kHz (-3 dB). The bass is handled by two,
6.7" (170 mm) drivers in a well-damped air-
suspension cabinet, with response down 3
dB at 48 Hz. The tweeter is mounted a pre-
cisely calculated distance behind the plane of
the woofer panel, so that its harmonics will ar-
rive at the ear in step with the fundamental
frequencies from the woofer/midrange driv-
ers. Nominal impedance is 8 ohms, and sen-
sitivity is rated at 85 dB SPL at 1 meter for a
1-watt input. Recommended amplifier power
is between 12 and 60 watts/channel, rms;
power handling is rated at 50 watts by DIN
standards. The system measures 25%4"H x
113%4"W x 13%"D (64 x 30 x 35 cm) and
weighs 42 b (19 kg).
CIRCLE NO. 93 ON FREE INFORMATION CARD

SENCORE NONCONTACT SIGNAL PROBE

A closed-loop signal pickup probe for fre-
quency counters is available from Sencore.
The “Snoop Loop,” which requires no direct
connection to the signal source being mea-
sured, connects directly to a 50-ohm input ca-

ble. It can be used to “snoop back" along the
signal path into low-level circuit areas, and
can even be placed directly over oscillator
coils without upsetting the oscillator's operat-
ing frequency, according to the manufacturer.

$9.95
CIRCLE NO. 94 ON FREE INFORMATION CARD

HALLICRAFTERS 2-METER TRANSCEIVER

The Hallicrafters H2M-1000 is a two-meter
amateur transceiver with PLL frequency syn-
thesis that operates in FM, USB, LSB, and
CW modes. In the FM mode, it provides 800-
channel coverage in 5-kHz steps with VXO
variation of +7 in SSB/CW. Other features
include a simplex mode, repeater offsets of

(Continued on page 14)
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There’s an iCOM
for Everyone
at these
Computer Stores...

ALABAMA

Computerland
Huntsville
(205) 539-1200

ARIZONA

Byte Shop of Arizona
Tempe
(602) 894-1129

CALIFORNIA

Byte Shop
Computer Store
San Rafael
(415) 457-9311

Byte Shop
Fresno
(209) 485-2417

Byte Shop Computer
Store of Diablo Valley
Walnut

(415) 993-6252

Computerland
of Hayward
Hayward

(415) 538-8080

Computerland of
Saddleback Valley
Mission Viejo

(714) 770-0131
Computerland

of San Diego

San Diego

(714) 560-9912

Computerland of
San Tustin
Tustin

(714) 544-0542

Computerland
of West L.A.
Inglewood
(213) 776-8080

The Computer Room
San Jose
(408) 226-8384

Byte Shop
Computer Store
Santa Clara
(408) 249-4221

Byte Shop
Computer Store
Santa Barbara
(805) 966-2538

Byte Shop I

of San Jose
San Jose
(408) 377-4685

Byte Shop

of Thousand Qaks
Thousand Oaks
(805) 497-9595

Tech-Mart
Tarzana
(213) 344-0153

Byte Shop of Tarzana
Tarzana
(213) 343-3919

Byte Shop of Pasadena
Pasadena
(213) 684-3311

Byte Shop of Lawndale
Lawndale
(213) 371-2421

Byte Shop

of Westminster
Westminster
(714) 894-9131

Orange County
Computer Center
Costa Mesa
(714) 646-0221

The Computer Mart
Orange
(714) 6331222

Byte Shop of San Diego
San Diego
(714) 565-8008

Byte Shop of Hayward
Hayward
(415) 537-2983

Micro Computer Center
Anaheim
(714) 527-8080

COLORADO

Prime Radix
Denver
(303) 573-5942

Byte Shop
Boulder
(303) 449-6233

FLORIDA

Byte Shop of Miami
Miami

(305) 264-2983

Byte Shop

of Ft. Lauderdale
Fi. Lauderdale
(305) 561-2983

HAWAII
Capacity, Inc.

aui
(808) 575-2930

ILLINOIS

The Itty Bitty Machine
Company

Evanston

(312) 328-6800

Bits and Bytes
Computer Store
Posen

(312) 389-71112

Computerland

of Arlington Heights
Arlington Heights
(312) 255-6488

Littipute Computer Mart
Skokie
(312) 6741383

The Numbers Racket
Champaign
(217) 352-5435

Champaign Computer
Company

Champaign

(217) 359-5883

INDIANA

Byte Shop

The Data Group !nc.
Indianapolis

(317) 842-2983

KENTUCKY
Cybertronics

Louisville
(502) 499-1551

Computerland
of Louisville
Louisville

(502) 425-8308

LOUISIANA
Southern

-} Electronics, Inc.

Shreveport
(318) 222-8795

Computer Shoppe, Inc.
Metairie
(504) 454-6600

MARYLAND

The Computer
Workshop, Inc.
Rockville

(301) 468-0455
Computerland
of Rockville
Rockville

(301) 948-7676

MASSACHUSETTS

Computer Mart, Inc.
Waltham

(617) 899-4540
American Used
Computer Corporation
Boston

(617) 261-1100

MICHIGAN
General Computer

Troy
(313) 362-0022

Computer Mart
Royal Oak
(313) 576-0900

MINNESOTA

Microprogramming, Inc.

Burnsville
(612) 894-3510

Computer Depot
Minneapolis
(612) 927-5601

NORTH CAROLINA

Digital Dynamics
Corporation
Charlotte

(704) 3741527

NEW HAMPSHIRE

Computer Mart of
New Hampshire
Nashua

(603) 883-2386

NEW JERSEY

Computer Mart of
New Jersey

Iselin

(201) 283-0600

Computerland
of Morristown
Morristown
(201) 539-4077

NEW YORK

Synchro Sound
Enterprlses

(212) 468-7067

Computerland
of Tonawanda
Tonawanda

(716) 836-6511

Computeriand of Ithaca
Ithaca

(607) 277-4888
Computer Shoppe

Middle Island
(516) 732-4446

PENNSYLVANIA

Byte Shop of
Philadelphia
Brynmawr
(215) 5257712

Personal Computer
Corporation

Frazer

(215) 647-8463

SOUTH CAROLINA

Carolina Computers
Columbia
(803) 798-7524

TEXAS

Micro Store (0010)
Arlington
(817) 461-6081

Microstore
Richardson
(214) 231-1096

Microtex, Inc.
Houston
(713) 780-7477

Electrotex
Houston
(713) 526-3456

Computer World
Arlington
(817) 469-1502

Computer
Terminal Store
El Paso

(915) 5321777

Computer Shop
San Antonio
(512) 828-0553

The KA Computer Store
Dallas
(214) 634-7870

WISCONSIN

Madison
Computer Store
Madison
(608) 255-5552

CANADA

Computer Mart Ltd
Toronto, Ontario
(416) 484-9708

Computer Place
Toronto, Ontario
(416) 598-0262

IconT” MICROPERIPHERALS”

6741 Variel Ave., Canoga Park, CA 91303 U.S.A. « (213) 348-1391 TWX 910-494-2788

a division ot Pertec Computer Corporation
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Rich Man, Poor Man, Merchant, Physician,

Teachey, Lawyer, S

There’s i1 i

dont, Musician....

OM Floppy Disk

System for Everyone!

More Uses

People from every walk of life are
adding iCOM® Floppy Disks to their
microcomputers for such diverse
tasks as payroll, inventory control,
mailing lists, game playing, record
keeping, parts ordering . . .

We've uncovered some innovative
applications, too: The sailboat architect
who puts equations and algorithms on
an iCOM disk to test his nautical
theories; the student who has auto-
mated a bowling alley ; the iCOM
dealer who designed an environmental
control system for a university

More Speed

These users have found iCOM
floppies to be much faster and more
versatile than cassette or paper tape.
With iCOM,
programs can
be loaded in
seconds ; files
updated in
minutes;
hundreds of
programs can
be stored on
a single disk.

More Models

iCOM has Frugal Floppies™, Dual
Floppies, Microfloppies™ (using the
new 5% ' diskette), and other new
approaches to floppy disk systems.
Each is hardware and software
compatible with Altair™, IMSAI, Poly
88, Sol-20 and other microcomputers
using the Altair S-100 bus format.

More Software

Then there's iCOM’s famous
software : Powerful field-proven
FDOS-II with macro-assembler, string-
oriented text editor, and file manager
Plus easy-to-use compatible 8K Disk
BASIC. Each with super features such
as: named variable fength files, auto-
file create, open and close, mulitiple
merge and delete . . . and more.

More Backup

We've been building floppies for
microcomputers for more than 3 years.
Long before the rest. Thousands of
systems are operating perfectly in the
tield. And we're part of Pertec
Computer Corporation, one of the
largest manufacturers of peripherals,
microsystems, data entry products
and data processing systems. We'll be
around whenever you need us.

More Dealers

Maybe not in quantity, but in quality.
‘We've chosen our dealer network
carefully to assure you of assistance
every step of the way. Our prices are
right. Our delivery is
tast. Qur dealers are
experianced and

knowledgeable. Wba“";-‘s\‘
F‘ @“fo\‘

Must Reading i dd

Our free booklet,
“*What a Floppy Disk
Can Do for You" .
s must reading. prer
Send for yours today \ o

or visit your dealer.

1977, Pertec Computer Corporation

icon MICROPERIPHERALS

6741 Variel Ave., Canoga Park, CA 91303 U.S.A.

a division of Pertec Computer Corporation Tel.(213) 348-1391 TWX 910-494-2788
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Introducing Apple II.




The home computer thats ready
to work, play and grow with you.

Clear the kitchen table. Bring in the color
T.V. Plug in your new Apple II} and connect
any standard cassette recorder/player. Now
you're ready for an evening of discovery in
the new world of personal computers.

Only Apple Il makes it that easy. It's a
complete, ready to use computer—not a Kit.
At $1298, it includes features you won't find
on other personal computers costing twice as

much.

Features such as video graphics in 15 colors.
And a built-in memory capacity of 8K bytes
ROM and 4K bytes RAM —with room for lots
more. But you don’t even need to know a
RAM from a ROM to use and enjoy Apple IL
It’s the first personal computer with a fast
version of BASIC —the English-like pro-
gramming language — permanently built in.
That means you can begin running your
Applell the first evening, entering your own
instructions and watching them work, even if
you've had no previous computer experience.
The familiar typewriter-style keyboard
makes communication easy. And your pro-
grams and data can be stored on (and re-
trieved from) audio cassettes, using the built-
in cassette interface, so you can swap with
other Apple Il users. This and other peri-
pherals —optional equipment on most per-
sonal computers, at hundreds of dollars extra
cost—are built into Applell. And it’s
designed to keep up with changing technol-

ogy, to expand easily whenever you need it to.

As an educational tool, Apple Il is a sound
investment. You can program it to tutor your
children in most
any subject, such
as spelling,

B

history or math. But the biggest benefit—no
matter how you use Apple I1—is that you and
your family increase your familiarity with the
computer itself. The more you experiment
with it, the more you discover about its
potential.

Start by playing PONG.Then invent your
own games using the input keyboard, game
paddles and built-in speaker. As you experi-
ment you'll acquire new programming skills
which will open up new ways to use your
Apple I1. You'll learn to “paint” dazzling color
displays using the unique color graphics com-
mands in Apple BASIC, and write programs

to create beautiful kaleidoscopic designs.
As you master Appie BASIC, you'll
be able to organize, index and
store data on household fi-
nances, income tax,
recipes, and record col-
lections. You can learn to
chart your biorhythms,
balance your checking ac-
count, even control your home
environment. Apple II will go as
far as your imagination can take it.

Best of all, Apple Il is designed to grow
with you. As your skill and experience with
computing increase, you may want to add
new Apple peripherals. For example, are-
fined, more sophisticated BASIC language is
being developed for advanced scientific and
mathematical
applications.

And in addi-
tion to the
built-in
audio, video
and game
interfaces,
there’s
room for
eight plug-in
options such s a prototyping board for ex-
perimenting with interfaces to other equip-
ment; a serial board for connecting teletype,
printer and other terminals; a parallel inter-
face for communicating with a printer or
another computer; an EPROM board for stor-
ing programs permanently; and a modem
board communications interface. A floppy
disk interface with software and complete
operating systems will be available at the end
of 1977. And there are many more options to
come, because Apple Il was designed from
the beginning to accommodate increased
power and capability as your
requirements change.
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If you'd like to see for yourself
how easy it is to use and enjoy
Apple I1, visit your local dealer for a
demonstration and a copy of our
.y CIRCLE NO.

canRadioHistorv.Com

Apple II™ is a completely self-contained
computer system with BASIC in ROM,
color graphics, ASCII keyboard, light-
weight, efficient switching power supply
and molded case. It is supplied with
BASIC in ROM, up to 48K bytes of
RAM, and with cassette tape, video and
game I/0 interfaces built-in. Also in-
cluded are two game paddles and a
demonstration cassette.

SPECIFICATIONS

* Microprocessor: 6502 (1 MHz).

« Video Display: Memory mapped, 5
modes—all Software-selectable:

- Text—40 characters/line, 24 lines
upper case.

- Color graphics—40h x 48v, 15 colors

- High-resolution graphics —280h x
192v; black, white, violet, green
(16K RAM minimum required)

- Both graphics modes can be selected
to include 4 lines of text at the bottom
of the display area.

- Completely transparent memory
access. All color generation done
digitally.

» Memory: up to 48K bytes on-board

RAM (4K supplied)

- Uses either 4K or new 16K dynamic
memory chips

- Up to 12K ROM (8K supplied)

» Software

- Fast extended Integer BASIC in
ROM with color graphics commands

- Extensive monitor in ROM

- 1/0

- 1500 bps cassette interface

- 8-slot motherboard

- Apple game I/O connector

- ASCII keyboard port

- Speaker

- Composite
video
output &

Apple Il is also
available in board-only
form for the do-it-yourself hobbyist. Has
all of the features of the Apple I system,
but does not include case, keyboard,
power supply or game paddles. $798.

PONG is a trademark of Atari Inc.
*Apple II plugs into any standard TV using
an inexpensive modulator (not supplied).

detailed brochure. Or write Apple Computer
Inc., 20863 Stevens Creek Blvd.,Cupertino,
California 95014.
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Paré-Power

(Parametric
Equalizers by SAE)

SAE has long been involved

in the field of tone equalization.
From our pioneering efforts

in variable turn over tone
controls to our more recent
advancements in graphic
equalizers, we have continually
searched for and developed
more flexible and responsive
tone networks. From these
efforts comes a new powerful
tool in tone equalization —

the Parametric Equalizer.
Now you have the power of
precise control.

Our 2800 Dual Four-Band
and 1800 Dual Two-Band Para-
metrics offer you controls that
not only cut and boost, but also
vary the bandwidth and tune
the center frequency of any
segment of the audio range.
With this unique flexibility,
any problem can be overcome
precisely, and any effect
created precisely.

With either of these equalizers,
you have the power to correct
any listening environment or
overcome any listening prob-
lems that you are faced with.
Whether you need a third
octave notch filter, tailored
bandwidth to resurrect a
vocalist, or a tailored cut to
bury an overbearing bass, the
control flexibility of Para-
metric Equalizers can fill these
needs and many more. And of
course, as with all SAE prod-
ucts, they offer the highest

in sonic performance and
quality of construction.

For Complete Information Write:
: P ——
ﬂ

Scientific Audio Electronics, Inc.
P.0. Box 60271 Terminal Annex, Los Angeles, CA 90060
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NEW PRODUCTS

(Continued from page 10)

+600 kHz and +1 MHz, LED frequency dis-
play (six digits in FM mode, five digits in
S8B), S/r-f and discriminator meters, stand-
ard and slow agc, built-in VOX, receiver-
incremental tuning, noise blanker, mike gain

control, and ac or dc operation. R-f power
output exceeds 10 watts in high-power mode,
and is one watt in low-power mode.

CIRCLE NO. 95 ON FREE INFORMATION CARO

SOUNDCRAFTSMEN POWER AMPLIFIER

The Soundcraftsmen MA5002 power amplifi-
er is said to deliver 250 watts per channe! into
8 ohms at less than 0.1% THD, using a new
type of circuit—class "H." According to
Soundcraftsmen, its “variproportional” circuit
anticipates power demands and supplies
only the amount of power required by the in-
put signal voltage. It's claimed that this re-
duces the dissipation of energy as heat loss
and increases efficiency. The "new Class”
amplifier requires about 40% less input pow-

er at the one-third-power point used in FTC

power amplifier tests and needs no cooling

fan. The amplifier also features overload cir-

cuits with automatic reset, LED clipping in-

dicators, VU meters with three ranges, and

switching for two pairs of speaker systems.
CIRCLE NO. 96 ON FREE INFORMATION CARD

OLYMPUS MICROCASSETTE RECORDER

Olympus introduces the Pearicorder SD, a
second-generation pocket-size microcas-
sette recorder with capstan drive. It uses
Olympus' 60-minute microcassettes. Operat-
ing life from two AA alkaline cells is claimed
to be 11 hours of continuous recording time.
Its control line-up includes cue, rewind, fast
forward, and pause. A coreless motor maxi-
mizes speed constancy. A ferrite head is
claimed to provide a record/playback fre-
quency range of 300 to 7000 Hz. The record-
er is designed to accept a number of acces-
sories, including an external amplifier/speak-
er, AM and FM tuner modules, voice actua-

AmericanRadioHistorv.Com

tor, tie-clip microphone, and remote adaptor.
$240 for the basic recorder; $260 for Stand-
ard SD combination.

CIRCLE NO 97 ON FREE INFORMATION CARD

B&K-PRECISION AUTOTRANSFORMER

B&K-Precision announces its Model TR-100
combination isolation/autotransformer for
bench use. Three isolated and three direct
outlets are available simultaneously, provid-
ing high, medium, and fow (130, 115, and 105
volts ac) line voitages. The isolated outlets

are rated at 400 VA continuous, while the di-
rect outlets are rated at 500 VA, The TR-100
allows safe testing of transformeriess equip-
ment, eliminating a potential shock hazard,
and can be used to vary the line voltage ap-
plied to an electrical device or instrument un-
der test. The adjustment range is from 105 to
130 volts ac. $55.
CIRCLE NO 98 ON FREE INFORMATION CARO

- ANTLER CB BASE ANTENNA

The new Antler Antennas Model B-12 is an
omnidirectional gain antenna designed for
CB use on 40 channels. It is said to have an
extremely low SWR, claimed by the manufac-
turer to be less than 1.1:1.0. The antenna has
an 8'4” (2.5-m) maximum radiator above a
three-element drooping ground plane and a
6’3" (2.2-m) turning radius. It is rated at 50
ohms and is vertically polarized. A vhf con-
nector is provided to mate with the standard
PL-259 coaxial fitting found on most CB
transceivers. The antenna is made of heavy-
walled, step-tapered seamless aluminum
tubing and a reinforced base mast to bear up
to high wind-loading conditions. $36.95.

CIRCLE NO. 99 ON FREE INFORMATION CARD
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New Literature

WESTINGHOUSE TECH TIPS

“A Graphical Approach to Paralleling Semi-
conductors” is the title of Tech Tips 5-6 from
Westinghouse. The 7-page article explains
how to determine how many semiconductors
must be used in parallel for high-current sys-
tems. It discusses, step-by-step, a graphic
technique that quickly establishes the num-
ber of required devices of a given rating. A
set of curves and a specific example show
the technique in actual application. Address:
Semiconductor Div., Westinghouse Electric
Corp., Youngwood, PA 15697.

GC CB ACCESSORIES CATALOG

GC Electronics has issued a 24-page catalog
describing its line of CB accessories. Prod-
ucts listed include microphones, connectors,
audio system accessories, antennas and ex-
act replacement parts, auto alarms, mounts,
cables, interference suppressors, mainte-
nance items, and performance indicators.
ltems are illustrated and specification infor-
mation provided. Address: GC Electronics,
400 South Wyman, Rockford, IL 61101,

KESTER SOLDERING CATALOG

Kester Solder, a division of Litton Industries,
offers a 12-page catalog on its line of solder
and soldering accessories. Products de-
scribed include standard solders, flux core
solders, soldering fluxes, vapor degreasing
solvents and chemicals. An introductory sec-
tion discusses the basics of solder and sol-
dering methods. A temperature chart and ap-
plication guide are also provided. Address:
Kester Solder, 4201 Wrightwood Ave., Chica-
go, IL 60639.

CB RADIO IC BROCHURE

“Personal Communications: CB Radio,” Na-
tional Semiconductor’'s new 11-page booklet,
describes the integrated circuits and elec-
tronic components designed for use in the
manufacture of citizens band radios. Prod-
ucts described include synthesizer systems,
5-pin audio amplifiers, microprocessor-con-
trolled tuning systems, linear IC's, LED's,
clock modules, r-f output discretes and regu-
lators. Text is supplemented with line draw-
ings, block diagrams and photos. Address:
National Semiconductor Corp., 2900 Semi-
conductor Dr., Santa Clara, CA 95051.

CELESTION SPEAKER LINE CATALOG
Celestion Industries, Inc., has prepared a
DECEMBER 1977

comprehensive short-form catalog that de-
tails all six speaker systems in its line. In ad-
dition to detailed specifications on each mod-
el, the six-page folder discusses the compa-
ny's overall design philosophy. All of the
speaker systems are pictured, and each of
the drivers is graphically illustrated. A specifi-
cations chart lists all the major parameters of
each model. Address: Celestion Industries,
Kuniholm Dr., Holliston, MA 01746.

EIA CONSUMER GUIDE TO TV SAFETY

A revised “Consumer Guide to Television
Safety” has oeen published by the Electronic

Industries Association/Consumer Electronics
Group. The Guide offers a number of basic
steps to be followed by consumers for safe
and efficient operation of TV receivers. Send
self-addressed, stamped envelope to: Sally
Browne, Director of Consumer Affairs, EIA/
Consumer Electronics Group, P.O. Box
19369, Washington, DC 20036.

CORRECTION

In the September “New Literature,” “Analog
Switch Handbooks” were listed as publica-
tions of Siltronix Inc. The company should
have been Siliconix Incorporated. The ad-
dress was correct.

Building a better computer
wasn’t easy. But we did it.

Introducing the MSI 6800 Computer System

When we set out to build the new MSI 6800 Com-
puter System, we knew we had our work cut out for
us, It had to be at least as good as the now famous
MSI FD-8 Floppy Disk Memory System which is also
pictured below. So, the first thing we did was analyze
all the problems and drawbacks we had encountered
with otEer 6800 systems, and then put our engineers
to work on solutions. The objective: Build a better
computer,

To complete the system, we used an MSI 8K
Memory Board which employs low power 2102 RAM
memory chips and is configured to allow battery
back-up power capability, A DIP switch unit allows
quick selection of a starting address of the board at
any 8K increment of memory.

If you're one of those people who understands

the technical stuff, by now you'll agree the MSI 6800
is a better computer. If you're one who does not un-
derstand it yet, you'll be more

We started with power
supply. We had big ideas, so
we used a hefty 18 amp pow-
er supply. You can run full
memory and several peripher-
als without the worry of run-
ning out of juice. We also put
it in the front of the cabinet
so it's out of the way.

The next step was the
CPU Board. A separate baud
rate generator with strap-
pable clock outputs allows
any combination of baud
rates up to 9600 A separate
strappable system clock is
available and allows CPU
speeds of up to 2 MHz. The
new MSI moniror is MIK-
BUG software compatible, so
you will never have a prob-
lem with programs. Addi-
tional PROM sockets are
available for your own spe-
cial routines and to expand
the monitor. The CPU also
contains a single step capa-

interested in what the system
can do . . . play games, con-
duct research and educa-
tional projects, control lab
instruments, business appli-
cations, or just about any-
thing else you might dream
up that a microcomputer can
do. The point is . . . the MSI
6800 will do it better.

The MSI 6800 Computer
System is available in either
kit form or wired and tested.
Either way, you get a cabinet,
power supply, CPU board,
Mother board, Interface
board, Memory board, docu-
mentation, instructions, sche-
matics, and a programming
manual. Everything you need.

There is more to say
about the MSI 6800 than
space permits. We suggest
you send for more informa-
tion which includes our free
catalog of microcomputer
products.

bility for debugging software.

When we got to the Mother Board, we really
made progress. It has 14 slots to give you plenty of
room to expand your system to full memory capabil-
ity, and is compatible with SS-50 bus architecture.
Heavy duty bus lines are low impedance, low noise,
and provide trouble-free operation.

With all this power and potential, the interface
had to be something special. So instead of an inter-
face address in the middle of memory, we put it at the
top . . . which gives you a full 56K of continuous
memory. Interfaces are strappable so they may
placed at any address. An interface adapter board is
compatible with all existing $S-50 circuit boards and
interface cards. All MSI interface cards communicate
with the rear panel via a short ribbon cable which ter-
minates with a DB-25 connector. All baud rate selec:
tion and other strappable options are braught to the
connector so they may be automatically selected by
whatever plug is inserted into the appropriate inter-
face connector. Straps may also be installed on the
circuit board.

Building a better computer was not easy. Becom-
ing the number one seller will be.

Widwest Scientific
Tnstnuments

220 West Cedar ® Olathe, Kansas 66061 ¢ 913/764-3273
TWX 910 749 6403 (MSI OLAT) © Telex 42525 (MSI A OLAT)

OoopOoOoO0OO0OO0ODOOOOOODOCODODOD
Midwest Scientific Instruments
220 W. Cedar, Olathe, Kansas 66061

NAME
ADDRESS

STATE e
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digital computer

NRI is the only
school to train you
at home on a real
digital computer.

Learn computer design, con-
struction, maintenance and pro-
gramming techniques on your
own programmable digital com-
puter.

Qualified technicians are
urgently needed for careers in
the exciting new field of digital
and computer electronics .
and the best way to learn digi-
tal logic and operations is now
available to you in NRI's Com-
plete Computer Electronics
Course.

This exclusive course trains you
at home on your own digital
computer! This is no begin-
ner's “‘logic trainer”, but a
complete programmable dig tal
computer that contains a
memory and is fully automatic.
You build it yourself and use

it to define and flow-chart a
program, code your program,
store your program and data
in the memory bank. Press

the start button and the com-
puter solves your problem ard

AmericanRadioHistorv.Com

displays the result instantly.

The NRI digital computer is one
of 10 kits you receive in the
NRI Complete Computer Elec-
tronics Course. You build and
use your own TVOM, and
experiment with NRI's exclusjve
Electronics Lab. You perform
hundreds of experiments, build-
ing hundreds of circuits, learn-
ing organization, operation,
trouble-shooting and program-
ming.

New NRI Memory
Expansion Kit

The Model 832 NRI Digital Com-
puter now comes with a new Mem-
ory Expansion Kit. Installed and
checked out in 45 minutes, it dou-
bles the size of the computer’s
memory, significantly increasing the
scope and depth of your knowl-
edge of digital computers and pro-
gramming. With the large-scale IC's
you get the only home training in
machine language programming
... experience essential to trouble-
shooting digital computers.

POPULAR ELECTRONICS




NRI offers you five
TV/Audio Servicing
Courses

NRI can train you at home to ser-
vice Color TV equipment and

provide profes-
sional tools and

audio systems. You can choose “Power-On"’
from 5 courses, starting with a equipment along
48-lesson basic course, up to a with NRI kits
Master Color TV/Audio Course, engineered for

training.
With the

complete with
designed-for-learning

25’ diagonal solid state Master
color TV and a 4- Course,
speaker SQ™ Quadra- for
phonic Audio System. instance,
NRI gives you both TV you build

and Audio servicing for hundreds
of dollars less than the two
courses as offered by another
home study school.

your own 5" wide-band
triggered sweep solid
state oscilloscope, digi-
tal color TV pattern gen-
erator, CMOS digital fre-
guency counter, and
NRI electronics Discov-
ery Lab.

All courses are available with low
down payment and convenient
monthly payments. All courses

o “Trademark of CBS Inc.

NRI’s Complete Communications Course
includes your own 400-channel
VHF transceiver

NRi's Complete Communications
Course WI|| train you at home for
. A one of the
s thousands
of service
= and mainte-
nance jobs
P opening in
@ CB: AM and
g FM trans-
mission and reception; TV broad-
casting; microwave, teletype,
radar, mobile, aircraft, and marine
electronics. The complete pro-
gram includes 48 lessons, 9 spe-
cial reference texts, and 10 train-
ing kits. Included are: your own
“‘designed-for-learning’’ 400-
channel VHF transceiver; elec-
tronics Discovery Lab™;, CMOS
digital frequency counter; and
more. You also get your all

important FCC Radio-telephane
License, or you get your money
back.

CB Specialist Course
also available

NRI also
offers a 37-lesson course in CB
Servicing with your own CB Transceiver, AC
power supply, and multimeter. Also included
are 8 reference texts and 14 coaching units
to make it easy 1o get your Commercial
Radiotelephone FC% License.

DECEMBER 1977
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You pay less for NRI training and you
get more for your money.

NRI employs no salesmen, pays no com-
missions. We pass the savings on to you
in reduced tuitions and extras in the way
of professional equipment, testing instru-
ments, etc. You can pay more, but you
can’t get better training.

More than one million students have
enrolled with NRI in 62 years.

Mail the insert card and discover for your-
self why NRI is the recognized leader in
home training. Do it today and get started
on that new career. No salesman will call.

If card is missing write:

NRI NRI SCHOOLS
18 McGraw-Hill Continuing

:j‘ Education Center
3939 Wisconsin Avenue
l.ﬂ B Washington, D.C. 20016
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Stereo Scene

THE MYSTERIOUS WEST

HEN it comes to cassettes, or

even to magnetic tape in general,
the Far East has been much less mys-
terious than the Far West—western Eu-
rope, in other words. One doesn’t hear
much from the Common Market coun-
tries about what we in the U.S. and else-
where are doing with the cassette, which
was after all conceived and developed in
the Netherlands. And we are in fact do-
ing a great deal with it: Dolbyizing it,
chromium-dioxiding it, and generally try-
ing to turn it into a super-audiophile me-
dium, which is not what its originators
had in mind.

On a recent visit to BASF in southwest
Germany, a touring group of press peo-
ple, of which | was one, got a first-hand
look—albeit a very brief one—at the en-
vironment into which the cassette was
born and nurtured through infancy. We,
or at least |, encountered a few sur-
prises. | had been led to expect a market
dominated much more than is the case
here by “compact” music systems and
carry-around portable machines. The
surprise was in seeing the inclusion of
refinements one would not normally an-
ticipate on a widespread basis in such
mundane hardware. Dolby B-type noise
reduction and chromium-dioxide bias
and equalization are common in this
seemingly modest equipment. In fact,
the Germans are quite high on chrome
and the Dolby system, despite their ori-
gins abroad, and many tape and equip-
ment manufacturers assume its use in
specifying product performance, just as
here.

BASF has enormous research and
manufacturing resources in Europe, and
its present small share of the U.S. mar-
ket does not really represent its true
strength. So it was with interest that we
explored what products and philoso-
phies are being readied by BASF to con-
vert the U.S. consumer to a pro-Europe
outlook in general (and a pro-BASF view
in particular).

Chromium Dioxide. BASF intends to
stick with chromium-dioxide tape

20

By Ralph Hodges

through thick and thin, and to combat
the claims made for the “chrome-substi-
tute” tapes (Maxell UDXL Il and TDK SA
being the most prominent) as vigorously
as possible. Figure 1 presents some of
the data on which the company bases its
decision. It seems that German radio
broadcasters have cooperated over the
years in compiling statistical data on the
dynamic range of recorded (presumably
on disc) program material. In Fig. 1,
BASF has plotted these dynamic-range
requirements according to frequency,
and overlaid the plot with the dynamic-
range capabilities of various tapes. The
crosshatched area represents the re-
quirements for uncritical music, while in-
dicated points on the right hand vertical
scale show the very-high-frequency de-
mands of certain special cases. All the
tapes have been biased at their theoreti-

cally optimum points, and their max-
imum output levels (MOL's) at 333 Hz,
referred to the 3 percent distortion point,
have been arbitrarily set at 0 dB.

The first thing to note is that the BASF
professional open-reel tape, operating
at 15 ips, almost exactly “fits” the re-
quirements of “very critical music” from
the lowest to the highest frequencies in-
dicated, whereas all the cassette sam-
ples fall far short at the highest frequen-

_cies. However, they encounter no ap-

parent difficulties at middle and low fre-
quencies, where they are approximately
equal. The best of the high-frequency
performers, BASF’s brand new Chrom-
dioxid Super, reflects the company's
view that the extreme high frequencies
are where cassette improvements
should be happening—an opinion that
no one who has done much cassette re-
cording is likely to dispute.

One thing that does not show up in
these data is chromium dioxide’s much
talked-about MOL. limitations at middle
and low frequencies. When queried
about this, the BASF people responded
that MOL for these frequencies is really
only a function of oxide-coating thick-
ness—a statement that is quite in line
with current tape-recording theory. How-
ever, what then is to be made of all the
reported measurements showing chro-
mium dioxide as several dB deficient in

Fig. 1. How dynamic ranges of various tapes ““fit” dynamic-range
requirements of different types of music according to BASF’s data,
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WHY THE FIRST
HIGH POWERED RECEIVER
IS SILLH BEST

WHEN YOU'RE NOT IN A RUSH
TO CATCH UP YOU'VE GOT THE TIME
TO BUILD THINGS RIGHT.

When Pioneer first introduced the 160
watt* SX 1250 last year, it prompted our
competitors to hastily introduce a bevy of
high powered receivers.

Unlike the others, however, the SX 1250
wasn'’t a rush job. And the time and care that
went into it can both be seen and heard.

Inside the SX 1250, for example, you'll
find that we took the
time to shield every
critical section. So
spurious signals from
one section can't leak
into another. And dirt
and dust can't get in
to affect perfor-

An extraordinary power
supply, for an extraordinary
amount of power.

not only produces
crisp, interference-free sound when it's new, but
still sounds great as it grows old.
In our power supply, instead of finding a
conventional transformer, you'll find a heavier,
more advanced toroidal-core transformer. It's

mance. So the SX 1250

less susceptible to voltage variations. And less
likely to leak noise. Which means you get a
cleaner, clearer sound.

And where most high powered receivers
come with a three, or
four gang variable
capacitor for FM
tuning, the SX 1250
features a five gang
zinc plated
variable capacitor
that cleans up FM
reception much
better. And helps to
pull in stations that some three or four gang
capacitors can't even touch.

Obviously, these are only a few of the
refinements that went into the SX 1250. But
given just these few things, it should come as no
surprise that the SX 1250 even weighs more
than most of our cempetitors’ high powered
offerings.

So before you run out and buy just any
high powered receiver, consider all the time and
engineering that went into the SX 1250. And
weigh yourdecision s

carefully. WE BRING T BACK ALIVE.
©1977 U.S. Ploneer Electronics, 85 Oxtord Drive, Moonachie, New lersey 07074

A five gang variable capacitor
for FM reception that never varies.

*160 watts per channel minimum RMS continuous power output at 8 ohms, from 20 to 20,000 He,

with no more than O.1% total harmonic distortion.
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long-wavelength MOL? Underbiasing of
the tape machine would offer an expla-
nation, but BASF has other data indicat-
ing that most cassette decks are quite
close to optimum bias for CrOs. | guess
we'll have to await clarification on this.

Head Wear. Another damning charge
that has been levelled against CrO» is
its purported tendency to accelerate
tape-head wear. BASF most vigorously
disputes that accusation, and Fig. 2
graphs their test results for BASF
chrome versus one of the leading chro-
mium-dioxide “substitutes” employing
an alloy head made of Philips’' Recovac
material.

The results indicate that the substitute
is actually somewhat more abrasive un-
der the test conditions used, but the
company spokesman hastened to as-
sure us that neither tape wears heads at
a rate that could be considered signifi-
cant, and that a cassette deck’s head
could be expected to outlast its me-
chanicals in almost every case. Further-
more, he stated that the oxide material
itself is not the overwhelming factor in
head wear. The binder system, surface
polish, and the proper orientation of the
needle-shaped oxide particles play a
major role as well.

To me, all of this sounds very plausi-
ble. But, again, it does not exactly
square with reports | have heard from
one or two major cassette-machine
manufacturers (and proponents of chro-
mium dioxide) to the effect that head
wear is a factor in machines returned for
servicing—one that has encouraged pe-
riodic investigations into new head
materials. This wear, | should say, was
not attributed only to CrOs, but was said
to be brought on by almost any tape a
consumer might use.

Metal tapes. In late spring of this
year, 3M/Scotch announced its inten-
tion to market a cassette tape employing
a pure metal magnetic particle (as com-
pared to the traditional metal-oxide one).
This did not come as a complete sur-
prise; research into pure metal tapes on
the part of several tape manufacturers
has been an open secret for years. The
big question has been which manufac-
turer will be first. According to BASF, the
introductions from the leaders (principal-
ly 3M, TDK, Philips, and BASF) will oc-
cur almost simultaneously. But it ap-
pears that all metal tapes will not be the
same.

Metal tapes have the potential for
vastly'increased MOL's at all audio fre-
quencies. An improvement of 10 dB
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across the frequency board has been
suggested as a reasonable expectation.
In general, these tapes also involve a
much higher coercive force than current-
ly available products, and this will call for
a greatly increased bias current in the
tape heads used for recording.

i's typically the case with magnetic
tape that a manufacturer has some
choice as to where he will take his dy-
namic-range benefits. BASF says that,
in the light of the data presented in Fig.
1, it will design its metal tape to concen-
trate on increased high frequency dy-
namic range, leaving the longer-
wavelength capacity pretty much as it
now stands with present-day tapes. But
high-frequency dynamic range is fore-
seen, at 1 7/8 ips, to virtually equal that
of the professional tape of Fig. 1 at 15
ips—a breathtaking prospect!

The heavy bias requirements of metal
tape has been a worry to its developers;
heads that will not saturate magnetically
or even overheat under these conditions
are not easy to come by. BASF's answer
to this is the Sendust-alloy head intro-
duced by JVC last year. From all re-
ports, the Sendust head exhibits re-
markable linearity over a wide dynamic
range, which is exactly what is needed.
But it is also said by some to be trou-
blesomely nonlinear at very low signal
levels. Possibly the metal-tape applica-
tion with its high bias currents is able to
get around this problem. Certainly BASF
does not admit to encountering any such
difficulty. Again, only time will tell.

Fig. 2. Head wear vs. running
time for BASF CrO; cassette
and ferric CrOs “substitute.”
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On to Video. Although details are still
a little sketchy, BASF is reportedly test-
ing prototype versions of a videotape
camera that will be able to compete in all
physical respects with current photo-
graphic motion-picture cameras, while
adding the capability of “instant play-
back.” The camera records the tape lin-
early (as opposed to a helical-scan sys-
tem). One end of the 8-millimeter tape
enclosed within the tape cartridge is
withdrawn and fed into the camera’s
mechanism at a rate of 120 ips. When
the tape ends, the mechanism reverses
almost instantaneously and begins lay-
ing down a parallel recorded track in the
opposite direction. This forward-reverse
process continues until more than forty-
eight parallel tracks have been laid
down on the tape.

The potential appeal of such a sys-
tem, atleastin the U.S. market, is an un-
known quantity. g

It's obvious that videotape cannot yet
compete with photographic processes in
terms of picture quality. Image resolu-
tion and color values will be comparable,
at best, to what you can get from your
TV set with the finest program material,
which can be most satisfactory of
course. Nor, as yet, is there any practi-
cal way to edit a videotape such as
BASF is proposing. In addition, reports
from this country indicate that most vi-
deotape users within the U.S. market
use their equipment almost exclusively
for off-the-air recording of TV broad-
casts, for which a camera is unneces-
sary.

If the BASF playback equipment for
these videotapes is attractively priced
(as seems likely), and if the company is
prepared for the hard grind of warming
up and selling an uninitiated consumer-
ship, success is certainly within reach.
On the positive side, BASF expects its
major opponent in this area to be Kodak,
which is reported to be gearing up for a
competing system with the help of its
magnetic-products experts based in
France. If Kodak is casting hungry
glances at this market, and if Polaroid is
beginning to become (as murmurs indi-
cate) more than a little interested, a truly
fine free-for-all could take place in very
short order.

The Crystal Ball. There is, | believe,
no way in which a handful of jet-lagged
journalists could plumb all the mysteries
of Europe and its attitudes toward and
plans for the U.S. audio-video market.
But they seem, as always, to be highly
ambitious, although now tempered with
a conservatism born of experience. ¢
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Julian Hirsch
Audio Reports

HIRSCH/HOUCK LABORATORIES

AT YEAR'’S END, it is customary to make predic-
tions of things to come. In the case of high-fideli-
ty components, this calls for an exceptionally large,
high-definition crystal ball, plus a willingness to spe-
culate openly with little likelihood that one will be
more accurate than random chance allows. I will
nonetheless venture some guesses as to the direction
of audio developments in the near future.

Firstly, let us identify the basic problem areas, in
which genuine breakthroughs could make a signifi-
cant improvement in sound quality:

(1) Speaker Systems. If there is anything in the con-
troversial world of hi-fi on which almost everyone
will agree, it is that the speaker system is the weakest
link in the audio chain. (I say almost because I per-
sonally think that the recording itself, and the acous-
tic properties of the listening room, have as much to
do with the realism of the final sound as any of the
system components.)

Although the fundamental theory of the speaker
system has been well-known for at least a half centu-
ry, and there has been no lack of effort on the part of
hundreds of talented engineers over the years, there
have been remarkably few really new speaker devel-
opments for several decades. The “‘sameness” of most
contemporary speaker systems, both in basic design
and sound character, is perhaps their most striking
feature. This is not really a bad thing, of course, since
the plateau of sound quality on which the speaker in-
dustry finds itself is very high indeed, by comparison
to only a few years ago.

On the other hand, no speaker system I have heard
so far sounds identical to real, live music. True, in
isolated cases, using specially prepared program
material and with exceptional care in controlling the
listening environment, it has been possible to do a re-
markably accurate job of simulating a live music
source. But this is very much the exception, so that
you and I, in our homes, enjoy at best a pallid imita-
tion of the “real thing,” consoling ourselves with
floor-shaking bass, sizzling highs, pin-point stereo
directionality, and other hi-fi accoutrements that are
notably lacking in much real music.

The problem, in a nutshell, is that no one really
knows what a speaker system should do to produce
“real” sound. There are as many theories as there are
serious workers in the field, plus a goodly number of
DECEMBER 1977

WHAT NEXT IN HIGH FIDELITY?

fanciful notions from less qualified people. Perhaps
one of these days someone will establish beyond a
reasonable doubt what properties a speaker system
must have to create a convincing illusion of reality
(if, indeed, that is within the capability of the speaker
at all). Once that has been determined, I have no
doubt that speaker systems meeting those require-
ments will soon be forthcoming.

(2) Phono Cartridges. It is not surprising that the
other electromechanical transducer in a typical audio
system shares top billing with the speaker system in
the lineup of hi-fi miscreants. Both are given impossi-
ble tasks to perform and then proceed to do their jobs
with fantastic success.

One of the keys to successful phono cartridge per-
formance is actually outside the cartridge itself. It is
in the manner in which a specially shaped diamond
stylus traces the undulations in a spiral groove
pressed into a vinyl disc. It is mind-boggling to con-
sider what the stylus goes through as it follows the
groove modulation, gyrating through a full 360°, at
rates up to 20,000 times per second (up to 45,000
times per second on discrete four-channel discs).
Simply maintaining contact with the record is no
small achievement for the stylus during its wild ride.
Since any loss of contact with the groove walls pro-
duces some of the most unmistakable and unpleasant
distortion in all of audio, anyone who ever listens to a
record must appreciate how successfully the stylus
fulfills its mission.

More is required for really accurate record repro-
duction, however. The stylus path must accurately
duplicate the motion of the cutting stylus that made
the original master disc. If the playback stylus ven-
tures off in a different direction from time to time,
even though still riding on the record, the result is
distortion. Sad to say, this is the normal condition in
record playing. The record is cut with a chisel-edged
stylus, and played with one having rounded contact
surfaces. There is'no way for the latter to follow the
exact path of the former. A closer approximation is
possible when the contact radius of the playback sty-
lus is made very small, approaching the fine edge of
the cutting stylus. This was the rationale for the de-
velopment of the widely used elliptical stylus shape.
The Shibata and other special stylus designs, re-
quired for playing the ultrasonic frequencies on CD-4
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discrete four-channel discs, offered even more prom-
ise for accurate tracing of stereo records. They are
quite expensive, but several companies have an-
nounced cartridges with modified forms of these sty-
lus shapes that give improved stereo performance
without the full cost penalty of the CD-4 shape. (The
Stanton Model 8818, reviewed this month, is a typi-
cal example.) '

Since many records are “predistorted” to compen-
sate in part for the tracing limitations of a conical sty-
lus, it may well be that an extreme elliptical shape, or
a modified CD-4 stylus shape, will produce more
playback distortion than a simple conical stylus.
Nevertheless, this distortion, unlike that from mis-
tracking, is rarely disturbing, and the improved
high-frequency performance of the special stylus
shapes may often justify their use.

The next problem faced by the cartridge is transfer-
ring the stylus motion to its voltage generator. This is
usually done through a stiff, light cantilever with the
stylus at its free end. Many of the important differ-
ences between cartridges are in the design of this
small, almost invisible part. The actual generating
system(moving iron, moving coil, etc.) is the least im-
portant consideration, since there are really no
significant differences, from the listener’s standpoint,
between any of the systems currently in use.

If you have guessed that major advances in record-
playing technology are unlikely to appear in the near
future, you are probably right. What is needed is
probably a totally new system, such as one in which
the information is sorted digitally on the disc, or a
pickup that does not contact the record physically,
such as one using a laser beam. Either of these offers
at least the possibility of amajor improvement in rec-
ord-playing quality, in contrast to the rather subtle,
usually marginal, improvements resulting from the
many ‘‘new’’ cartridges that appear. I see little likeli-
hood that either of these radical innovations will be-
come a commercial reality in the near future, though.

(3) Tape Recorders. Like record players, today’s
tape decks do the impossible, seemingly with ease
and at a relatively modest cost. (If you doubt that,
take a good look at—and listen to—a modern cassette
deck.) Cassette tapes have been responsible for much
of this progress, and the pattern seems likely to con-
tinue for some time. The ferric powder tapes that
have been under development by several manufac-
turers, and should soon be ready for the market, rep-
resent a greater advance beyond chromium-dioxide
tape than the latter did beyond the ordinary ferric-
oxide tapes of five years ago. I can conceive of high-
quality cassette decks that will fully rival present-day
open-reel decks in their headroom, noise, distortion,
and frequency response characteristics. Perhaps this
will not occur in 1978, but it is visible on the horizon.

Open-reel tape technology, as it applies to home
use, really has no need of improvement. Smaller ma-
chines, like the Pioneer Model RT-707 tested this
month, may help open-reel to keep its place in deluxe
home music systems. We will certainly see digital
tape recording grow in professional applications. (It
is already available, though at a rather high price.)
The possibility of making tape recordings with arbi-
trarily great dynamic range and arbitrarily low distor-
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tion is too attractive to be ignored, however, and I
have no doubt that eventually the advanced amateur
recordist will be able to buy a digital tape recorder
surpassing anything presently available. It is hardly
likely that this will be a factor in the home market for
a few years, however.

As for the Elcaset, I find my crystal ball rather unin-
formative. So far, there have been no signs of this
new tape format’s making any real inroads into the
cassette or open-reel markets, or even carving out its
own niche. We have to wait and see what happens.

(4) The Electronic Components. Without meaning
to slight the efforts of the many engineers working on
“new and improved” amplifiers, tuners, and receiv-
ers, we can hardly expect to see a substantive im-
provement in the sound qualities of these compo-
nents. They are all so much better than the program
material or the other parts of the hi-fi reproduction
system that further reduction in distortion, of any
kind, is a fruitless exercise. Of course, that will in no
way hinder the development of new products, some
of which may even have hitherto unimagined fea-
tures. We fully expect to be impressed by them as
they make their appearance, but we do not expect
them to sound much different.

(5) The Influence of Computers. More accurately,
this should be called the application of microproces-
sor technology to home entertainment products. This
is a far larger field than can be covered here, span-
ning the range from digitally tuned, or programmed
TV receivers and video games to the ADC Accutrac
turntables and the new Sherwood Micro CPU 100 FM
tuner. The latter two items are of special interest to us
as audio enthusiasts. They represent early efforts to
marry the memory and control abilities of a micro-
processor to standard audio components.

As those who have followed audio developments
should know, the Accutrac system allows the bands
recorded on a phonograph record to be played in any
sequence, according to a program entered into its
digital memory. Using an optical sensing system in
the cartridge, it counts the unrecorded spaces be-
tween bands as the motor-driven tonearm passes over
the record. In its initial version, this was an expen-
sive direct-drive record player, but the newest Accu-
trac model is half the price of the original. In addition
to its track-selection ability, it can change records in
either direction by transferring previously played
discs from the platter to the stack on the spindle!
Clearly, the possibilities of this technique are virtual-
ly limitless, and we can expect the price of such rec-
ord players to drop appreciably as time goes on.

A somewhat similar concept is used by Optonica in
one of its cassette decks to skip unwanted segments
of recorded tapes. So far, it has not been carried to the
same degree of refinement as the Accutrac record
players, but there is no reason why it cannot be, and
it probably will.

As for the Sherwood tuner, this $2000 unit is far
beyond the means of most audiophiles. Its computer
memory controls the frequency synthesizer that
tunes it, and can be programmed to display the call
letters of any stations on any of its approximately 50
channels. Not many people will spend $2000 for an
FM tuner, no matter how fine its performance, merely
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career®

At CIE, you get

clectronics

training
from

specialists.

If you’re interested in learning how to fix air
conditioners, service cars or install heatin
systems —talk to some other school. But if
you’re serious about electronics, come to
CIE -The Electronics Specialists.

e
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Special Projects Director
Cleveland Institute of Electronics
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y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. ‘“‘John,” he said, “learn to
do one important thing better than
anyone else, and you'll always be
in demand.”
I believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.
Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
set a broken bone, either. Would you?
For these things, you'd want a
specialist. And you'd trust him. Be-
cause you’'d know if he weren’t any
good, he’d be out of business.

Why trust your education
and care¢er future to
anything less than a
specialist?

You shouldn’t. And you certainly
don’t have to.

FACT: CIE is the largest inde-
pendent home study school in the
world that specializes exclusively
in electronics.

We have to be good at it because
we put all our eggs in one basket:
electronics. If we hadn’t done a good
job, we'd have closed our doors
long ago.

Specialists aren’t for
everyone.

I'll tell it to you straight. If you
think electronics would make a nice
hobby, check with other schools.

But if you think you have the
cool —and want the training it takes
—to make sure that a sound blackout
during a prime time TV show will be
corrected in seconds —then answer
this ad. You'll probably find CIE has
a course that’s just right for you!

At CIE, we combine
theory and practice. You
learn the best of both.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting be-
cause it’s based on some fairly recent
scientific discoveries. It’s built on
ideas. So, look for a program that
starts with ideas —and builds
on them.

That’s what happens with CIE’s

Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely. .. before you start to

apply them!

But beyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you perform hundreds of checking,
testing and analyzing projects.

In fact, depending on the course
you take, you’ll do most of the basic
things professionals do every day —
things like servicing a beauty of a
Zenith color TV set. . . or studying a
variety of screen display patterns
with the help of a color bar generator.
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Plus there’s a professional quality
oscilloscope you build and use to
“see” and “read” the characteristic
waveform patterns of electronic
equipment.

You work with experi-
enced specialists.

When you send us a completed
lesson, you can be sure it will be
reviewed and graded by a trained
electronics instructor, backed by a
team of technical specialists. If you
need specialized help, you get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question.

People who have known
us a long time, think of us
as the “FCC License
School.”

We don’t mind. We have a fine
record of preparing people to take . ..
and pass. . . the government-
administered FCC License exams.

In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

the exams get their Licenses. You
may already know that an FCC
License is needed for some careers
in electronics—and it canbe a
valuable credential anytime.

Find out morel Mail this
card for your FREE
CATALOG today?

If the card is gone, cut out and
mail the coupon.

I'll send you a copy of CIE’s
FREE school catalog, along with a
complete package of independent
home study information.

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

Remember, if you are serious
about learning electronics. . .or
building upon your present skills,
your best bet is to go with the elec-
tronics specialists — CIE. Mail the
card or coupon today or write CIE
(and mention the name and date of
this magazine ), 1776 East 17th
Street, Cleveland, Ohio 44114.

Patterns shown on TV and oscilloscope screens are simulated.

r-----------------l

Cleveland Institute of Electronics, Inc.
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1776 East 17th Street, Cleveland, Ohio 44114
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l Accredited Member National Home Study Council
l (0 YES... John, I want to learn from the specialists in electronics —CIE.
Send me my FREE CIE school catalog — including details about troubleshooting
l courses — plus my FREE package of home study information. PE.48
Print Name
. Address Apt.
B o
. State Zip____ S
l Age Phone (area code)
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to get such a convenience feature, but the rate at
which microprocessor prices are dropping makes it
inevitable that this and other equally remarkable fa-
cilities will eventually be available at a fraction of

their present prices.

Everyone is free to imagine the automatic control
features he or she would like to see in a stereo receiv-

I

er or any other home-entertainment audio device. It
is a safe bet that anything you might envisage, and
lots more, will ultimately be designed into audio
components in almost all price brackets. These fea-

tures may not make the system sound appreciably

of us to uset

better, but they will certainly make it more fun for all
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PIONEER MODEL RT-707 BIDIRECTIONAL TAPE DECK

Moderately priced, open-reel machine features compact design and four tapeheads.

The new quarter-
track, open-reel
stereo tape deck
from Pioneer, the
Model RT-707,
isn't much more
costly than a good-quality cassette
deck, yet it offers playback capability in
both directions of tape motion. The
three-motor, solenoid-actuated trans-
port contains four tape heads, three of
which provide full erase, record, and
playback capabilities in the forward di-
rection. The fourth tape head is for play-
back only in the reverse direction. The
direction of tape motion can be selected
manually or automatically, the iatter with
conducting foit on the tape leader.

The deck measures 19"W x 14D x
9"H (48 x 35.6 x 35.6 x 23 cm) and
weighs 43.6 Ib (19.8 kg). It accommo-
dates 7” (17.8-cm) diameter tape reels.
Nationally advertised value is $575.
(The deck is also available without the
reverse-play capability as the Model
RT-701 for $525.)

General Description. The capstan
is driven by a direct-drive ac servo motor
similar to the motors used in deluxe rec-
ord turntables. This eliminates the need
for belts and pulleys in the transport
drive mechanism. Each tape reel hub
has its own six-pole induction motor.

An interesting feature of this tape
deck is an “Auto-Repeat” system that
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changes from reverse to forward play
when the index counter returns to 0000
and the REPEAT button is engaged. Al-
though this is not the same as the mem-
ory rewind used in some cassette decks
(it operates only in the reverse-play
mode, not in high-speed rewind), it and
the foil sensing system allow a tape or
any portion of it to be repeated indefi-
nitely.

In spite of the deck’s rather compact
panel (which is slotted for rack mount-
ing should one wish to do so), most of
which is occupied by the tape reels,
there is a full complement of confrols.
The controls are grouped for logical op-
eration and good accessibility.

The tape is loaded in a straight line
across the tape heads after two tension-

ing arms have been locked in their up-
ward positions. Aithough there is a ten-
sion arm and a pinch rolier on both sides
of the head assembly, a single capstan
drives the tape in both directions. Avail-
able speeds are 7%2and 3 % ips (19 and
9.5 cm/s). The direct-drive motor
changes speed and reverses direction
of rotation almost instantly when the
controls are operated.

Pushbutton switches located to the
right of the head assembly control the
transport mechanism through solenoid
actuators. They include the usual for-
ward and reverse high-speed functions,
a PLAY button with separate ReC (rec-
ord) interlock button, and a sTop button.
There are also a fast-acting PAUSE con-
trol and two tape direction selector but-
tons. The latter have illuminated arrows
to indicate the direction of tape motion.
(The deck can be controlled by a timer
switch in the power line for unattended
recording and playback.)

At the lower left of the panel are two
microphone jacks and a stereo head-
phone jack. Near the jacks are Mic and
LINE recording level controls, each a
concentric pair for the two channels. The
two sources can be mixed. Just above
the tape heads are the reset button for
the tape counter, REPEAT button, and a
center-detented PiTCH control that per-

Record/playback response with Scotch 206 tape using “LH” for
bias in both cases and “LH” and “STD” for equalization.
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Record/playback response with TDK Audua
and Maxell UD35-7 tapes with “LH” bias and equalization.

mits the speed of the capstan motor to
be varied over a nominal +6% range dur-
ing playback only. Screwdriver access
holes in the tape head cover make it
easy to adjust the azimuth of the record-

ing and two playback heads.
At the top of the panel, between the
tape reels, are seven pushbutton

switches. These control POWER, SPEED,
TAPE/SOURCE monitoring, BIAs and EQ
(equalization) with sTD and LH positions,
and REC MODE . There are two switches
for the latter, and they must be engaged
to record on either or both channels and
make it possible to record on one chan-
nel while playing back on the other for
special effects.

Below the buttons are two large il-
luminated level meters with vertically ori-
ented scales. Between the meters are
red REC and green PAUSE LED's.

On the rear panel of the deck are the
line input and output jacks and two con-
trol shafts for setting the playback levels.
Each control has a detented reference
point. The controls allow adjustment of
the playback output level above and be-
low the reference points. There is also a
single accessory ac outlet on the deck’s
rear panel.

The tape deck is supplied with a metal
take-up reel, signal cables, head clean-
ing kit, splicing tape, and sensing tape.

Laboratory Measurements. Al-
though the instruction manual supplied
with the deck states that performance
specifications are based on the use of
Scotch 206 tape, our test deck had been
set up for TDK Audua tape. Most of our
test were made with both tapes, as well
as other tapes of comparable quality.
The differences between the tapes were
not great.

A LINE input of 35 mV or a MiC input of
0.18 mV produced a 0-dB recording lev-
el at maximum gain. With the controls on
the deck’s rear panel set to their detent-
ed points, the playback outputs were
580 mV with the TDK and 450 mV with
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the Scotch tapes. At the maximum con-
trol settings, these figures were 800 and
700 mV, respectively.

The playback frequency response,
measured with the Ampex 31331-01
tape at 3% ips, was within 1.5 dB over
the 50-t0-7500-Hz range of the tape.
The frequency response at 7'2 ips, us-
ing the Ampex 31321-04 tape, was with-
in 0.5 dB from 50 to 5000 Hz in the for-
ward direction. It rose to +2.5 dB at
15,000 Hz. In the reverse direction, the
response was flatter and was within
+0.5 dB from 50 to 15,000 Hz.

The instruction manual lists recom-
mended settings for the recording BIAs
and eQ switches for many types of tape.
These were correct for TDK Audua tape.
However, in the case of Scotch 206
tape, it was necessary for us to use the
sTD instead of the LH setting of the EQ
switch to obtain the flattest response.
(We assume “LH” means the “low-
noise/high-output” term generally used
for premium tape.) Using LH bias and
equalization with TDK tape, the record/
playback frequency response at 3% ips
was down 4 dB at 30 and 14,000 Hz ata
—20-dB recording level. At a 0-dB re-
cording level, tape saturation reduced
the high-frequency output to —4 dB at
10,000 Hz. At 712 ips, the —20-dB re-
sponse was within =2 dB from 20 to
24,500 Hz, while at 0 dB, it was within
+2dB from 20 to 18,000 Hz.

When we used the Scotch tape with
sTD equalization, which applies a higher
recording level at high frequencies, the
7V4-ips frequency response at —20 dB
was down 3 dB at 20 and 18,000 Hz and
down 5 dB at 20,000 Hz. With LH bias
and equalization, Maxelt UD35-7 tape
yielded roughly similar results. By a
small margin, Memorex Quantum tape
delivered the widest overall frequency
response, within =1.5 dB from 20 to
23,000 Hz and *=3 dB from 20 to 29,000
Hz. Impressive as these figures are, the
audible differences between the various
tapes were very slight.

aonicanRocloldy

At a 0-dB recording level and 7%-ips
tape speed, the playback distortion was
about 0.23% with Memorex and TDK
tapes and 0.34% with Scotch tape. The
reference 3% distortion level was
reached with inputs of +14, +12, and
+12 dB, respectively. The S/N ratios
relative to these input levels were very
similar for the tapes used during the
tests, although the actual numbers de-
pended on the weighting curve used for
the measurements. By a very small mar-
gin, Scotch 206 tape gave the best over-
all S/N performance, measuring 65 dB
unweighted, 69.5 dB with IEC A weight-
ing, and 66.7 dB with CCIR weighting.
This is very substantially better than the
manufacturer’s 58-dB spec. At 3% ips,
each of these figures was down by
about 3 dB. Through the microphone in-
put and at maximum gain, the S/N was
down 8 dB, but at normal gain settings,
there was negligible degradation of
noise performance on microphones.

The unweighted rms flutter was
0.08% at 3% ips and 0.065% at 7% ips
in a combined record/playback mea-
surement. The wow was less than the
0.01% residual of our test tape. Using
Ampex flutter test tapes, the flutter in the
forward direction was 0.09% at both
speeds. In the reverse direction, when
the capstan was on the “supply” reel
side of the heads, it was 0.17% and
0.12%at 3% and 74 ips, respectively.

The playback speed was exactly the
same as the recording speed when the
PITCH control knob was centered. The
full vernier control range was from
+9.2% to —7.6%, which is even wider
than the semitone range claimed. In fast
forward, the transport moved 1800’ (550
m) of tape from end to end in 89 sec-
onds. In rewind, it required 102 seconds.
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