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Introducing Electroscan. A quiet CB radio!

We finally built a CB so complete, there’s  which lets you search quickly for either an
only one popular feature it doesn’t have. available, open channel to continue your con-

Radio Hash. Youknow, the irritating noise  versation. . .or the nearest occupied channel
you hear every time your squelchis wide open.  to locate other CB’ers.

Because Motorola’s exclusive VariCom® Besides these features, Electroscan also
noise elimination system combines RF and IF  offers the Extender® noise blanker and fully
gain to selectively reducenoise onthe channels.  variable noise limiter. Plus variable control/
It trims away radio hash for cleaner operation, dynamic gain microphone that adjusts mic gain
especially when the squelch is wide open and  over a 20 db range to make your voice sound
you're listening really hard. better.

The Electroscan’s microprocessor also has So stop in today at a Motorola® Dealer and
the convenient programmable memory which  take alook at the Electroscan, the first CB that
allows you to set, in the sequence you desire, virtually eliminates radio hash.
any 10 channels you enjoy listening to

everyday. MOTOROLA
The Electroscan also offers a scanner cB

To find the dealer nearest you, write: Market Relations Manager., Motorola. Inc., Automotive Products Division, 1299 East Algonquin Road, Schaumburg, linois 60196.
M Motorola, VariCom, and Extender are registered trademarks of Motorola Inc.
CIRCLE NO.61ONFREEINFORMATION CARD
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That Sinclair TV shown above is small—the
smallest TV in the world.

And when it was first introduced last year, it
made history. So did its high price — $395.

Our company never sold the unit for two
reasons: 1) It was being promoted as a pocket
TV and we felt it would not fit in most pockets
and 2) We felt $395 was too high a price for the
unitregardless of its quality, size and features.

But we were wrong. Thousands of them
were sold and it was selected as one of the
most exciting new products of the year.

WE BOUGHT ONE

A few months ago we purchased a Sinclair
TV and discovered another feature we didn't
like. The unitincluded a 220-volt converter for
European operation. This meant that every
American who bought the set had to pay extra
for the converter even though very few
Americans would be taking their TV to Europe.

So we came up with an idea. We went to
England and purchased thousands of sets
directly from the factory without the converter.
We were also able to save money by elimina-
ting the normal mark ups by importers, whole-
salers and distributors.

We can now offer you the unit for only
$249.95 and if you want the 220-volt converter,
your cost is only $19.95 extra.

LESS THAN WHOLESALE

JS&A would be offering the exact same
Sinclair TV at a price less than Sinclair's actual
wholesale price in the United States and we
would still make enough profit to pay for the
cost of this advertisement.

There is one teature we liked very much
about the set. Its rechargeable batteries are
built into the unit. Larger portable TV's offer
$60 optional rechargeable battery packs that
must be purchased separately. Ours is builtin
and included in the price.

The Sinclair TV comes complete with an
American AC adapter and charger. ear
phones, carrying case. rechargeable batteries
and a built-in antenna for both VHF and UHF . it

MARCH 1979

MISSING ADAPTER

Remember the $400 Sinclair Micro TV? Here's the
story on the greatest TV value ever.

also comes with a cigarette lighter power
converter, so you can watch all your favorite
TV channels from your boat, plane, motor
home or car without even using your batteries.

PHOTOGRAPHIC QUALITY

We were well aware of Sinclair's advanced
electronics and quality features. But what we
found particularly exciting was its picture tube.
Even though the 2" (measured diagonally)
tube is small, the TV's resolution resembles
that of a clear sharp photograph. You caneven
read small telephone numbers when they're
flashed onthe screen.

The Sinclair unit is offered in this advertise-
ment with the same accessories available in
the $395 system with the exception of the
220-volt power converter.

The Sinclair is also convenient. You can
take it on trips and entertain your children
while you fly or drive. You can keep it on your
desk at work and monitor the latest news or
stock market reports. And you can view the
soap operas as you work around the house.
We even took ours to the ball game to watch
those instant replays.

BIG POCKETS

But don't expect to carry it in your pocket —it
won 't fit unless ycu have big pockets. The unit
measures 15" x 4" x 6%a" and weighs just 28
ounces which includes the built-in batteries.

www americanradiohistorv com

The TV is serviced in the United States by
Sinclair's service-by-mail facility. If service is
ever required during its one-year limited war-
ranty, just slip it in its handy mailer and send it
to them for repair. Your solid-state unit should
operate for years without a problem, but if it
ever needs repair, it's good to know that ser-
vice is an important part of our program.

For $249.95, the Sinclair Micro TV is worth
your test. Order one from JS&A. Take it with
you on a trip, bring it to your office, or carry it
with you around the house. See how clear and
sharp the picture is and how closely it resem-
bies a black and white photograph. Then
decide if you want to keep it. If not, no problem.
Simply return your TV within 30 days for a
prompt and courteous refund. We just waunt
you to prove to yourself, the miracle of space-
age electronics before you decide.

AMERICA'S LARGEST

Sinclair Radionics is one of England’s
largest electronics manufacturers and JS&A is
America’s largest single source of space-age
products —further assurance that your modest
investment is well protected even though the
unit is offered at such a bargain price.

To order your Sinclair Micro TV, simply send
your check for $249.95 plus $3.00 postage
and handling (lllinois residents, please add 5%
sales tax) to the address shown below or credit
card buyers may call our toll-free number
below. But please act quickly.

The Sinclair TV is an outstanding product
that was priced too high. If you felt like we did
and you waited, your timing is perfect. Order a
Sinclair Micro TV at no obligation, today.

PRODUCTS
THAT
5 THINK
Dept. PE  One JS&A Plaza
Northbrook, Ill. 60062  (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
In HlinoisCall .......... (312) 564-7000
©JS&A Group, Inc.,1979
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We’ve cut your final cost onBearcat®

Communications Electronics™ celebrates
the introduction of three new Bearcat scanners with
special cash rebates of up to $20.00 on all Bearcat
brand monitors. During February and March, 1979,
when you purchase your Bearcat scanner from any
Communications Electronics” Scanner Dis-
tribution Center,” you will get a special rebate
coupoh and a proof of purchase invoice that entitles
you to a portion of the biggest scanner rebate in our
history. In addition. prices have been drastically cut
during our special sale to make your final price the
lowest ever. Check out the super features of Bearcat
scanners and select the models that are right for
you at work, home or in your car.

Bearcat® 250

List price $399.95/CE price $269.00/$20 Rebate
Your final cost is a low $249.00

50 Channels ® Crystalless ® Searches ® Stores
Recalls ® Self-Destruct ® Priority channel
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you
program 50 channels (five banks of ten channels each).
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually stores
64 frequencies, and recalls them. one at a time. at your
convenience. Automatic “count” remembers how often
frequencies are activated by transmission-so you know
where the action is. Decimal display shows the channel,
frequency and other programmed features. The priority
feature samples your programmed frequency every two
seconds. Plus, a digital clock shows thetime at the touch
of a button. This is the only monitor radio that has
received the Communications Electronics quality
control approval rating #1. Our highest quality grade
for technologically sophlstlcated equipment. The
Bearcat 250. Scanning like you've never seen or heard
before. In stock for immediate shipment!

New Bearcat® 220

Available April - May, 1979. Order before March
31, 1979 to qualify for $20.00 CE direct rebate.
List price $379.95/ CE price $299.00/$20 Rebate +
Your final cost is a low $279.00

Aircraft and public service monitor

We have received thousands of requests to have a
scanner capable of monitoring the aircraft frequencies.
The Bearcat 220 is one scanner which can monitor all
public service bands plus the exciting aircraft band
channels. In fact. the Bearcat 220 covers seven bands.
Low and High VHF, UHF, UHF-Government. UHF-T.
2-meter and % meter amateur and Aircraft. Up to
twenty frequencies may be scanned at once. Or fre-
quencies can be arranged into two banks of ten
frequencies each, allowing the listener to choose the
bank of most interest.

Not only does this new scanner feature normal search
operation. where frequency limits are set and the
scanner searches between your programmed parame-
ters, it also searches all marine or aircraft frequencies by
pressing a single button. These frequencies are already
stored in memory so noreprogrammingis required. The
frequency Reception Range is 32-50. 118-136, 144-
174 and 420-512 MHz. The Bearcat 220 also features
a Priority channel, Dual scanning speeds. Patented
track tuning and Direct channel access.

New Bearcat® 211

Available March, 1979
List price $329.95/CE price $239.00/$20 Rebate
Your final cost is a low $219.00
The Bearcat 211. It's an evolutionary explosion of features
and function More channels than the Bearcat 210. Added
scan control. Plus, a full complement of state-of-the-art
innovations that increase scanning capabilities--and quick-
en the excitement.

18-channel monitoring. With no-crystal six-band cover-
age. Dual scan speeds Color-coded keyboard. Even a digital
clock. Al at a modest price. Take a look Here's more
scanning excitement than you bargained for.

Frequency reception range: 32-50. 146-174, 420-512
MHz. Sensitivity: 0.4 microvolts. All accessories included!

NEW! 18-channel Bearcat® 211

NEW! Aircraft monitor Bearcat® 220

Now Bearcat® 210

List price $299.95/CE price $219.00/$20 Rebate
Your final cost is a low $199.00

10 Channels ® 5 Bands ® Crystalless

Improved reliability and performance

Use the simple keyboard to select the 10 channels to be
scanned Band coverageincludesLow. High. UHF. UHF-T. 2
and % meter Ham-and other government law enforcement
UHF frequencies. Automatic search finds new frequencies.
Decimal display shows the channel and frequency being
monitored. The 210 features patented selectable scan delay.
push button lockout. single antenna. patented track tuning.
AC/DC operation With no crystals to buy. Ever!

®
Bearcat® 12
List price $179.95/CE price $126.00/$15 Rebate
Your final cost is a low $111.00
The flnest crystal scanner ever offered.
More features. more channels, more action. The Bearcat 12
monitors 10 channels over five bands (Low and High VHF,
UHF, UHF-T, and 2-meter Ham) Scan delay lets you listen
to both sides of a two-way. same-frequency conversation.
Variable scan rate puts you i contral of the scan speed
Other features include automatic squelch. individual lock-
out. and more. The Bearcat 12 has more of what you're
scanning for.

®

Bearcat® 8

List price $159 95/CE price $1 12 00/$10 Rebate
Your final cost is a low $102.

8 Channels ® 5 Bands ® Handsome wood case

®

Bearcat® 6

List price $119 95/CE price $84.00/$5 Rebate
Your final cost is a low $79.00

6 Channels of Exciting Low or High VHF action.

Bearcat® 3 gOne band)

List price $119.95/CE price $84.00/$7.50 Rebate
Your final cost is a low $76.5
The “selectable” scanning radio.

°
Bearcat® Four-Six
List price $169 95/CE price $119.00/$10 Rebate
Your final cost is a low $109.00
The first 4 Band, 6 Channel, Hand-Held Scanner.
The Bearcat Four-Six offers “hip pocket” access to
police. fire. weather and special interest public service
broadcasts. It receives Low, High. UHF. and UHF-T
bands. Lightweight. Extremely coripact. The Bearcat
Four-Six—with its popular “rubber ducky"” antenna and
belt clip— provides “go anywhere/hands off” scanning.
When it comes to scanning “to go.” Bearcat has it.

Bearcat® Hand-Held

List price $129.95/CE price $91.00/$5 Rebate
Your final cost is a low $86.00

NEW Ultra Small
Bearcat® ThinScan™

Available March - April, 1979 Order before
3/31/79,to qualify for $10.00 CE direct rebate.
List price $149.95/CE price $119.00/$10 Rebate+
Your final cost is a low $109.00
World’s smallest scanner!

The Bearcat ThinScan™ High-performance
scanning has never been this portable. It goes
anywhere ThinScan™ slips easily into a shirt
pocket. Hands-off convenience—within easy
reach. Slim. trim. But with the professional
capabilities you expect from a Bearcat.

Go ahead. size it up Bearcat's ThinScan™
measures 2% " across, Just 1” deep. And
5%" high. [deal for law enforcement agents
to covertly receive transmissions from “body
mikes", Four crystal-controlled channels are
scanned every Y2 second providing immed-
iate access to police, fire. weather and other special-interest
broadcasts on High and Low VHF bands. With light-emitting
diodes indicating the channels being monitored. And
individual lock-out switches for by-passing any channel not
of current interest. Frequency reception range: 33-44. 152-
164 MHz Weight: 10 ounces, Sensit'vity: 1 Microvolt.
Selectivity: —45dB @ 25 KHz

The Bearcat ThinScan™ The professional portable. The
small high-performance scanner anywhere. Size 1t up. It
won't let you down.

scanners up to $150!

Bearcat® Alert™
Warning Radio

List price $79.95/CE price $64.00/$5 Rebate*
Your final cost is a low $59.00
Early warning for the 1979 tornado season!

t Rebates on these units are offered directly
from Communications Electronics’™

TEST A BEARCAT SCANNER FREE
Test any Bearcat brand scanner from Communications
Electronics” for 31 days before you decidetokeep t. lf you
do. you'll own the most sophisticated and technologically
advanced scanner available If for any reason you are not
completely satisfied, return 1t in new condition with all
accessories in 31 days. for a courteous and prompt refund
(less shipping charges and rebate credits).

NATIONAL SERVICE

With your Bearcat scanner, we will send all accessories. a
complete set of simple operating instructions and a one-year
limited warranty. If service is ever required on any Bearcat
scanner purchased from Communications Electronics,
just send your receiver to one of our approved national
service centers. When you purchase your scanner from CE,
you're buying from the world’s leader in no-crystal high
technology scanners. We've sold more synthesized
scanners than any other company

MADE BY ELECTRA
QUALITY CHECKED BY CE

Since all Bearcat scanners sold by Communications
Electronics™ are products of Electra Company. a Dwision
of Masco Corporation of Indiana. you can be assured of the
finest monitor radios available in the world In addition, our
Quality Control Department further audits the quality of
every Bearcat model sold by us to insure the high reliability
inherent in Bearcat scanners.

THE SMALL PRINT

All sales are subject to avallabilty Prices and specificatons are
subject to change without notice This special rebate offer on all
Bearcat brand scanners is good only when purchased from Com-
munications Electronics.” Scanner Distribution Center” be-
tween February 1 and March 31, 1979 Communications
Electronics® Proof or Purchase Invoice and special rebate
coupon (enclosed with vour order) must be postmarked by Apnl
15, 1979 Rebates on Bearcat scanner models 220, ThinScan™

and Alert™ Warning Radio will be processed exclusively by
Communications Electronics’” Offer good n U.SA Inter-
national shipments are welcome without rebate offer Void where
taxed or prohibited by law Offer limited to one rebate per scanner
If returned for credit during our 31 day free tnal. rebate and
shipping costs will be deducted from refund Resellers. compa-
wes clubs and orgamzations (profit and non-profit) are not
ehgibleforrebates. Allow 4-6 weeks after rebate request for check

BUY WITH CONFIDENCE

All Bearcat scanners are extraordinary scanning instru-
ments They provide virtually any scanning function that the
most professional monitor could require Toget the fastest
delivery of any Bearcat scanner. send or phone your order
directly to our Scanner Distribution Center™ Be sure to
calculate your price using the CE prices in this ad Your
rebate will be returned separately from your order. Michigan
residents please add 4% sales tax Crystal certificates are
available for $5 00 each. These certificates allow you to
order crystals directly from the manufacturer. Base or
mobile antennas specifically designed for all Bearcat
scanners are $25.00 each postpaid. Mail orders to: Com-
munications Electronics,” Box 1002, Ann Arbor, Michi-
gan 48106 U.S A, Add $5.00 per scanner for UP.S U.S
ground shipping or $9 00 for even faster U P.S. air shipping.
If you have a MasterCharge or Visa card you may call and
ordertoll free 800-521-44 14 to place a credit card order. If
you are outside the U.S. orin Michigan, dial 313-994-4444.
Dealer inquiries invited. All order lines at Communi-
cations Electronics™ are staffed 24 hours.

Since this rebate offer1s the biggest in our history, you must
place your order today at no obligation to assure prompt
delivery.

Autoprogramming™ Scanner Distribution Center™ and CE
logos are trademarks of Communications Electronics.”
Copyright °1979 Communications Electronics™

master charge

Foi 1WE Bk Dk

™

A COMMUNICATIONS
ELECTRONICS"

854 Phoenix 0 Box 1002 O Ann Arbor. Michigan 48106 U.S.A.
Call TOLL-FREE(800)521-4414 oroutside U.S.A. (31 3)994-4444

We’re first
with the best."

) FOR EXTENSIVE DETAILED SPECIFICATIONS ON ALL BEARCAT® SCANNERS CIRCLE 1 ON FREE INFORMATION CARD
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i 72  WHAT IS THE VOLTAGE?/ Thomas R. Fox

Com I ng A quiz on voltage regulating characteristics of common components.

Next
Month

® BUILD A TRUE 35 THE MORSE-A-WORD, PART ONE: THEORY AND SYSTEM OPERATION/ George Steber
RMS VOLTMETER LED readout displays words and numbers when Morse code is received.
67 BUILD A LOW-COST TRANSISTOR TESTER/ Cyril C. Miller
@ DESIGNOF Tests small-signal or high-power transistors and diodes.
TRANSMISSIOM-LINE 69 AN AUTOMATIC GARAGE-DOOR CLOSER/ Wifliam Vancura
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& AUDIO REPCRTS
Kenwood KT-317

FM Tuner 41 INNOVATIONS IN SPEAKER DESIGN/ George Tiamsa
Realistic SCT-30 A look at the continuing evolution of speaker technology.
Cassette Deck 55  INTERPRETING SPEAKER TEST RESULTS/ Julian Hirsch

Understanding test methods and published results makes reports more meaningful.

59  THE IMPORTANCE OF POWER-HANDLING CAPACITY/ Tim Holl
Recognizing speaker power limit Subtieties can prevent damage or increased distortion.
Cover Art by George Kelvin
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THE ELECTRONICS ACTIVIST

That's you! A person with a consuming interest in the science of electronics,
based on a new comprehensive study of POPULAR ELECTRONICS subscribers.

It means that you're not simply a reader who is content to sit back and casually
watch the electronics world go by. You're in the forefront of the consumer electron-
ics revolution that has taken place in recent years, combining a desire to know
about and to experience electronic developments. As a consequence, you've put
your mind, time and money where your interests lie.

If you're a typical PE subscriber, you're a 32-year-old male who attended college
(some 16% of you have done postgraduate study). Moreover, six out of ten sub-
scribers are employed in electronics or a related field. And the same six-out-of-ten
ratio holds true for work in a managerial or professional capacity.

You're involved in virtually every aspect of consumer electronics at one time or
another, our study reveals, crossing over from audio and tape recording to mi-
crocomputers to experimentation to communications as you see fit. Ninety percent
of you have participated in electronics experimentation and/or kit building at some
time in your electronics lives, while 86% have been involved with audio and/or
tape recording, 75% in communications, and 41% in microcomputers.

An aggressive interest in electronics doesn’'t come cheap, we know. Subscriber
involvement in electronics activities (excluding color TV, VCR, and projection TV)
is backed up by their ownership of equipment typically valued at $2,950. Interest-
ingly, three out of four subscribers purchased some type of electronic gear in the
past 12 months, spending on the average $670. Forty-eight percent spent a whop-
ping $473 on audio equipment alone. (The average amount spent by 11% last year
for microcomputers, incidentally, was $909.) Extrapolate this figure for our full paid
circulation (415,000) and were talking about some 40-million dollars spent on
computers and peripherals.

What's past is prologue to the coming year, of course. Here, our study indicates
that 49.1% plan to purchase audio equipment, 26.8% microcomputer equipment,
25% communications equipment, and 43.3% test equipment. And this doesn't in-
clude educational courses and books, tools, record albums, raw tape, et al!

So clearly, your commitment to electronics is very much evident. We intend to
continue to whet your appetites for this exciting field by introducing some mind-

boggling electronics information that we have in the works, one of which is in the
video area. Watch for it.

POPULAR ELECTRONICS
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Here itis at last... THE FIRST
FLOPPY DISK BASED COMPUTER
FOR UNDER 1000

The C1P MF

5995

B Complete mini-floppy computer system
B 10K ROM and 12K RAM
B Instant program and data retrieval

The Challenger 1P Mini-disk system features
Ohio Scientific’s ultra-fast BASIC-in-ROM, full
graphics display capability and a large library
of instant loading personal applications soft-
ware on mini-floppies including programs for
entertainment, education, personal finance,
small business and now home control!

The C1P MF configuration is very powerful.
However, to meet your growth needs it can be
directly expanded to 32K static RAM and a sec-
ond floppy by simply plugging these options in. It
also suports a printer, modem, real time clock
and AC remote interface as well as the OS-65D
V3.0 development oriented operating system.

Or Start with the C1P
CASSETTE BASED
Computer for just $349.

The cassette based Challenger 1P offers the
same great features of the mini-disk system
including a large software library except it has
4K RAM and conservative program retrieval
time. Once familiar with personal computers,
you'll be anxious to expand your system to the
more powerful C1P MF.

You can move up to mini-disk performance at
any time by adding more memory and the disk
drive. Contact your local Ohio Scientific dealer
or the factory today.

*Both systems require a video monitor, modified TV or RF
converter and home television for operation. Ohio Scientific
offers the AC-3 combination 12" black and white TV/monitor
for use with either system at $115.00 retail.

All prices, suggested retail.

1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101

CIRCLE NO.37 ON FREE INFORMATION CARD
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Letters

Elf .C KIT SUPPLIERS

I would like to build your "EIf Microcomput-
er” (August 1976) for use in a science-fair
project. | am interested, therefore, in obtain-
ing the basic EIf in kit form and would ap-
preciate it if you could give the names and
addresses of a few companies from which it
can be obtained. —Gregory Valvo, Pitts-
burgh, PA.

Two major EIf kit suppliers are: Netronics
R&D Ltd. (333 Litchfield Rd., New Milford, CT
06776; tel. 203-354-9375) and Quest Elec-
tronics (P.O. Box 4430C, Santa Clara, CA
95054 tel. 408-988-1640).

MISSING DX COLUMN

Where is your DX Listening column in the
January 1979 issue? | flipped through the
pages of POPULAR ELECTRONICS to page 85,
where it was supposed to be according to the

Table of Contents, and all | found was an ad.
—Mike Stadler, Clifton Springs, NY.

Sorry, but a last-minute press change forced
us to omit the column in our January issue
and place it in the February issue instead.
The Table of Contents was already on press,
so we had no time to change it. We regret any
inconvenience this may have caused.

AUTO CHARGE ANALYZER

The device presented in “Trouble Shooting
for Automotive Electronic Systems” (January
1979) resembles a portion of our patented
(No. 4,086,531) Charging System Analyzer.
Mr. Caristi's circuit is not a complete charging
system analyzer. In effect, it is a programmed
LED voltmeter. Your readers should be in-
formed that an accurate analysis of the sys-
tem requires more data than just voltage.

We suggest that you remind your readers
that circuits published in PopuLAR ELEC-
TRONICS are for their personal use only. Any
commercial (for sale) application should be
thoroughly checked for possible patent in-
fringement. —Larry Graham, Marketing Man-
ager, Compunetics, Inc., Troy, MI.

AID FOR HANDICAPPED

Being blind and physically handicapped as
well, | find it difficult to pursue my interest in
electronics as a hobby. | would appreciate
hearing from any of your readers who might
have information on aids (tapes, records,

IDEAL FOR THE
BEGINNER, HOBBYIST,
STUDENT, AND
ENGINEER

etc.,) pertaining to electronics for those with
my handicaps. A pen pal would also be wel-
come. Thanks. —Richard Jastro, 10618 Ar-
leta Ave., Michigan Hills, CA 91345.

==

Out of Tune

In “Build a Disco Preamp/Mixer” (Septem-
ber 1978), pin 11 of IC6, Fig. 6, should be
connected to —15 V, not +15 V as shown.
The foil pattern is correct.

In “Experimenter's Corner” (December
1978), pin 4 of the 74193 programmable
counter in Fig. 7 should not be grounded, but
either left uncommitted or tied to +5 volts. Pin
14 of the counter should be grounded. In the
“Project of the Month,” the bus at the bottom
of the schematic connected to pin 8 of the
74193, etc., is a ground bus. In the same dia-
gram, resistors A5 through R12 should be
1000 ohms each. The sixth line of the para-
graph beginning with, "Test the circuit by
loading . . ." should say, . switch S1A
from LoAD to READY . . "

COMPLETELY SELF-CONTAINED

NEEDS ONLY A 6V BATTERY
FOR FULL OPERATION

FULLY DOCUMENTED
(SAMPLE PROGRAMS INCLUDED)

128 X 8 ONBOARD RAM SUPPLIED
FEATURES 57 INSTRUCTIONS, PLUS:

MIMIC is available in unassembled KIT form.

STOP AND WRITE TO DISPLAY
MANUAL, ELECTRICAL &
WARE INTERRUP
» e Wy
a

Send check or money order for $50.00 to:

Real Time Intelligence Corp.

P.O. Box 9562, Rochester, New York 14604

Mass. residents ple}:se add 5% Sales Tax. New York residents please add 7% Sales Tax.

CIRCLENO. 456 ON FREE INFORMATION CARD

Allow 4 - 6 weeks for delivery
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A lot of signal.
ora little cost.

-
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When it comes to signal sources, high precision and
versatility don't have to mean high price. Proof? Our new
function and pulse generators!

MODEL 2001 SWEEPABLE FUNCTION GENERATOR.

Awide-range 1 Hz-100 KHz source for stable,
low-distortion sine waves; fast rise/fall-time square
waves: high-tinearity triangle waves .. .aswellas a TTL
square-wave output.

The 2001's voltage-controlied oscillator lets you
remotely shift the generator’s frequency by applying a DC
voltage, or using an AC voltage to sweep its output overa
100:1 range. A pushbutton-selectable DC offset, allows
you to shift output waveform centers above or below
baseline at will. With its five overlapping ranges, high-
and low-level outputs, Model 2001 is a remarkabie value
for professionals and hobbyists at $124.95.*

MODEL 4001 ADVANCED PULSE GENERATOR.

If we tried to list all the 4001's advantages, we'd

run out of space before running out of features ... s0

© 1978, Continental Specialties Corporation.  Prices, specifications subject to change without notice.

here are the highlights: Model 4001 is a precision
digital pulse generator with fast rise and fall times
covering 0.5 Hz—5MHz in 5 overlapping ranges. Pulse
width and spacing are independently variable,
100 nsec—1 sec.

Whatever type of testing you have in mind, the
4001 has a mode to match. Continuous. One-shot.
Trigger. Gate. Even a compliment mode to instantly invert
the generator's main outputs. And there's much more,
including external triggering; square-wave, fixed TTL and
variable outputs....toname but a few. The more digital
work you do, the more you need our 4001. At $149.95”, it's
very easy to afford.
WHY SETTLEFORLESS?

Get the signal generators you've been looking for.
Atthe price you've been waiting for.
NEED MORE INFORMATION? CALL 203-624-3103
to order, or for the name of your focal distributor.
Prices slightly higher outside USA.

*Manutacturer's suggested hst.

CONTINENTAL SPECIALTIES CORPORATION

Corporate Headquarters: Europe, Africa, Mid-East: CSC UK LTD.
Continental Specialties Corporation Shire Hill Industrial Estate, Units 1 and 2
70 Fulton Terr, Box 1942, New Haven, CT 06509 Saffron Walden, Essex CB 11 3AQ
351 California St, San Francisco, CA 84104 Telephone Number: SAFFRON WALDEN 21682
(415) 421-8872, TWX 910-372-7992 TLX 817477

MARCH 1979
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New Products

Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item's code

number on the Free Information Card

or write to the manufacturer at the
address given.

Sparkomatic In-Dash
AM/FM Stereo
Receiver/Cassette
Player

The Sparkomatic in-dash Model SR 3400
is a high-power AM/FM stereo receiver
with built-in cassette player and digital

clock. it is rated to deliver 40 watts at 1%
(rms) THD. Controls include: separate var-
iable bass and treble controls; separate
balance and fader controls; local/distance
selector; elapsed-time and reset controls;
loudness, muting, and high filter switches:
and AM/FM selector. Other features in-
clude a four-digit frequency and time nu-
meric display; LED stereo indicator; and
locking fast-forward and rewind buttons.
FM sensitivity is rated at 1 wV in mono and
2 pV in stereo, both for 30 dB S/N, while
AM sensitivity is 10 uV for 20 dB S/N.
Stereo separation at 1000 Hz is rated at 35
dB, i-f rejection at 75 dB, and image rejec-
tion at 55 dB. Cassette wow and flutter is
rated at 0.3% and S/N at 40 dB.
CIRCLE NO. 91 ON FREE INFORMATION CARD

of the Converter's range switch. The upper
range, limited by the leakage of the capaci-
tor under test, can extend well beyond
10,000 uF, for low-leakage components.
The unit measures only the capacitor's dis-
charge time, which also takes the capac-
tor's leakage into consideration. Each of
the two ranges has a separate calibration
control; there is also a “zero” control to
cancel any stray capacitances. Accuracy is
rated by the manufacturer at better than
1% with a high-quality counter/timer. The
DCC is powered by a 9-volt transistor bat-
tery, and operates accurately down to as
low as 5 voits. Made by International In-
strumentation Inc. $40.

CIRCLE NO. 92 ON FREEINFORMATION CARD

ripheral components (printer and floppy-
disk system) and comprehensive software.
Built into the basic console are both a cas-
sette recorder and an Atari BASIC car-
tridge. The console contains a full alphanu-
meric keyboard; composite video output
and built-in r-f modulator with TV Channel
2 or 3 selector; four controller ports; inter-
nal speaker; two cartridge slots for pro-
gram insertion; four internal cartridge slots
for user-replaceable memory cartridges:
custom-designed video graphics display
chip; and serial 1/0 port. The cassette sys-
tem includes: automatic motor controller:
2-channel operation; 3-digit tape counter;
audio track that plays through TV receiver;
600 bps operation: automatic volume and
tone control; 400K data storage per C120
cassette.
CIRCLE NO.94 ON FREE INFORMATION CARD

Capacitance
Measuring
Attachment

The Digital Capacitance Converter can be
used with any calibrated oscilloscope or
most counter/timers to determine capaci-
tance values. When used with a counter/
timer, it allows capacitance to be read di-
rectly in pF or pF, depending on the setting

Series 20
Integrated Amplifier

The A-27 amplifier from Series 20 switches
automatically between Class A operation
at power levels of 3 watts or less and the
more efficient Class B mode for up to 120
watts continuous power (measured into 8
ohms, from 5-30,000 Hz, with 0.015% THD
or {ess; 4-ohm power, 180 watts at 0.03%

THD). Other unusual features include a
phono equalizer section with FET input
stages, front-panel cartridge load re-
sistance and capacitance selectors, main
and sub controls for both bass and trebie,

and adjustable subsonic filter (6 or 12 dB/
octave below 15 Hz), and moving-coil as
well as moving-magnet cartridge inputs.
$1250.

CIRCLE NO.93 ON FREE INFORMATION CARD

Atari Personal
Computer System

Atari, developers of the video game, PONG,
recently introduced a personal computer—
the Atari-800™. it's designed to be con-
nected directly to a color or B&W TV re-
ceiver. It features expandable memory
(shipped with 8K of RAM and expandable
to 48K) and is supported by optional pe-

Gould Dual-Trace
Oscilloscope

The new portable Model 0S253 12-MHz
oscilloscope from Gould Inc. features dual-

trace and X-Y display capability. Other fea-
tures include: 2 mV/cm vertical sensitivity
with ac, dc, and ground coupling; channel
sum and difference operation with chan-
nel-2 inversion; bright-line operation: dc-
coupled Z-modulation input; calibrator out-
put; and front-panel trace-rotate control.
Horizontal sweep rates are continuously
variable over 18 ranges from 500 ns/cm to
0.3 s/cm, with a maximum effect sweep
rate of 100 ns/cm at 5x expansion. Trig-
gering is ac coupled from an internal or ex-
ternal source, with positive or negative
slope and level selected by a variable con-
trol. Featuring an 8 x 10 cm CRT, the
scope measures 18D x 12"W x 5%"H
(46 x 30.5 x 14 cm) and weighs about
13' Ib (6 kg). $695.
CIRCLE NO.95 ON FREE INFORMATION CARD

Audio Pro Computer-
Controlled Receiver

The Audio Pro TA-150 FM/AM receiver
has no internal moving pants. Its one con-
trol knob is read opto-electronically, with
no mechanical connections to the receiv-
er's interior. Selector buttons determine

www americanradiohistorv com
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BEARCAT SCANNERS.

MARCH 1979

Now. you can get all the on-the-
scene police calls fire calls any
emergency information the second it
happens —and a big $20 factory
rebate —when you buy any of these
best-selling Bearcat no-crystel
Scanners

$20 back on the Scanners Amer
ca wants most. Because they re all
no-crystal. fully synthesized models
that operate with increcible push-
button ease
320 back on the

Bearcat 210 The amazing. 10-chan-
nel. 5-band Scanner that brings
home over 60C0 frequencies as easy
as using a pushbutton phone Gives
you automatic search, selective scan
delay. and more

$20 back on the new Bearcat 211
America s mid-priced, spaceage cir-
cuitry Scanner that gives you 18
channel. ©-band capability at the
touch of a button. Plus direct chan-
nel access dual scan speed
automatic squelch Even a

P2BdL 453 150

built-in clock

$20 back onthe incredible Bearcat
250 America's only 50-channel
micro-processor controlled Scanner
that searches. stores. and all but
thinks for you

See your Bearcat Dealer for our

4 $20 rebate detals —good from Feb
11,1979 thru March 31

1979
Then pick your kind ot Bearcat
Scanner We'll send you back a

i check for $20. Good dea

BEARCAT SCANNERS

FOLLOW THE LEADER TO REAL EXCITEMENT.

CIRCLE NO. 18 ONFREE INFORMATION CARD
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WHAT COMES OU |
AS IMPRESSIVE AS WHA

Most speaker companies try to impress
you by describing the "wondertul” sound that
comes out of their speakers.

At Pioneer, we think the most believable
way to describe how good

i *  HPM speakers are is 1o tell
you what went into them.
THE HPM
w SUPERTWEETER.
) ) SPEAKER TECHNOLOGY
The High Polymer R|SES TO NEW HIGHS.

Molecular Supertweeter.
So incredible, we named In many speakers,

a whole line ot sp(‘akers you'“ “nd [ha[ [he Upper
after it. .
end of the audio spectrum
is reproduced by an ordinary rweeter.
In HPM speakers, you'll tind that
the high frequencies are reproduced by

a unique supertweeter. ‘ '

It works by using a single piece -3
ot High Polymer Molecular tilm,
(hence the name HPM) that converts
electrical impulses into sound waves
without a magnet, voice coil, cone, or dome.

€ 19781 S Proneer Flecttons Carp 85 Oxlord Diive Moonachie N1 07074

Level controls
that let you adjust the sound  cleaner, and crisper mid-range.
to your listening area.

And because the HPM supertweeter
doesn’t need any of these mechanical parts, it
can reproduce highs with an accuracy and defini-
tion that surpasses even the tinest conventional
tweeter.

As an added advantage, the HPM tilm is
curved for maximum sound dispersion. So un-
like other speakers, you don’t have to plant your-
selt in front of an HPM speaker to enjoy all the
sound it can produce.

MID-RANGE THAT ISN'T MUDDLED.

For years, speaker manutacturers have
labored over mid-range driver cones that are
light enough to give you quick response, yet rigid
enough not to distort.

Pioneer solved this problem

by creating special cones that
' handle more power, and combine
k4 lower mass with greater rigidity. So

our HPM drivers provide you with

Which means you'll hear music,
and not distortion.

wwWw americanradiohistorv com


www.americanradiohistory.com

-

JOESINTO

WOOFERS THAT TOP EVERY OTHER BOTTOM.

Conventional woolers are still made with
the same materials that were being
used in 1945.

Every wooter in the HPM Series,
however, is made with a special
carbon tiber blend that's allowec us
to decrease the weight of the core,
yet increase the strength needed for
clarity. So you'll hear the deepest
notes exactly the way the musician
recorded them.

And because every HPM wooter Youllnever hear a sound
out of these div (ast
aluminum frames.

also has anoversized magnet ard a high
temperature long-throw voice cail, they
can handle more power without distorting.

OTHER FEATURES YOU RARELY HEAR OF
Fvery HPM speaker element has a cast
aluminum trame, instead of the usual tlimsy
stamped out metal kind. So that even when you
push our speakers to their limit, you only hear
the music and never the frames. In tact, our
competitors were so impressed, they started

HPM ICO

JF ASPEAKE

HPM 40

IS ONLY

making what look like die cast frames, but aren't.
HPM speaker cabinets are made of

specially compressed board that has better

acoustic properties than ordinary wood.

Their speakers have level
controls that let you adjust the sound
of the music to your living room.

And these teatures are not just
tound in our most expensive HPM
speaker, but in every speaker in the
HPM Series.

All ot which begins to explain
why, unlike speakers that sound great

on only part of the music, HPM
speakers sound great on all of it.
At this point, we suggest you take your
tavorite record into any Pioneer Dealer and
audition a pair ot HPM speakers in person.
It you think what went into them sounds
impressive, wait till you hear what comes

out of them.
UPIONEER

We bring it back alive.
CIRCLE NO. 54 ON FREE INFORMATION CARD
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The best
speaker kit
isn’t a kit
:at all!

The best speaker kit is a system
designed by Electro-Voice that allows
you to choose your own level of per-
formance; from a studio monitor to a
modest bookshelf system, from a wide
selection of woofers, tweeters, mid-
range drivers and crossovers.

Then Electro-Voice provides detailed
plans on how to construct the enclo-
sures designed specifically for the
drivers you chose.

Only Electro-Voice gives you all the
options. But, then, Electro-Voice is
known for their superb quality speak-
ers — not for kits.

To get your component speaker cata-
log and construction plans package,
just send $1.00 to Electro-Voice
Component Speaker Systems,

600 Cecil St., Buchanan, M1 49107.

. ®
Ey| Elecholoice
® o'gUIth company

600 Cecil Street, Buchanan, Michigan 49107

Electro-Voice Component Speaker Systems,
600 Cecil St., Buchanan, M1 49107.

Please send me
E-V component speaker packages.
I have enclosed $1.00 for each
package ordered.

Name

Address

City State/Zip

NEW PRODUCTS (Continued from page 8)

when that knob serves to control volume,
balance, treble, bass or tuning. A micro-
processor with memory and logic functions
restores the most recently used control
settings each time the receiver is switched
on. An LED-string "dial” shows control set-
tings; station frequencies are displayed di-
gitally. Other facilities include preselector
buttons for five FM and two AM stations,
dual tape monitors, two phono inputs, low
and high filters and switchable FM muting.
Output power is 70 W continuous per
channel into 8 ochms at less than 0.1%
THD, from 10 to 10,000 Hz. FM sensitivity
is 11 dBf (2 wV) usable monophonic, and
35 dBf (31 uV) stereo for 50 dB quieting
sensitivity. Capture ratio is 2 dB; selectiv-
ity, 55 dB. $995.
CIRCLE NO. 96 ON FREE INFORMATION CARD

11.5 x 11.4 cm), equalization circuitry in
the receiver is said to permit a low-end re-
sponse down to 50 Hz at 90-dB levels.
Equalization can be switched out for flat re-
sponse with other speaker systems. The
expandable system features a tuning me-
ter, tape minitor switch, and speaker A-B
selector. The complete system receiver
and two speaker systems is $219.95.
CIRCLE NO.98 ON FREE INFORMATION CARD

Hustler VHF/UHF
Monitor Antennas

New-Tronics has introduced four new Hus-
tler antennas designed for the vhf/uhf pub-
lic service bands of 37 to 50, 150 to 174,
and 450 to 512 MHz. The Model MOS
($9.95) is a 33-in. indoor receiver-mounted
antenna. Model MOR ($19.95) is 33% in.
and has a base for mounting on a flat, hori-
zontal surface such as a roof or deck lid.
Model MOT ($24.95) is a 34'%-in. trunk-lip
mount unit with no holes required. Model
MOQOC ($19.95) is a universal mobile-mount
34Y4-in. unit with an adjustable 180° swivel
to keep it vertical. The latter three anten-
nas come with appropriate lengths of
RG-58 coax cable.
CIRCLE NO. 97 ON FREE INFORMATION CARD

Courier AM/SSB
CB Transceiver

Fanon/Courier's Galaxy AM/SSB mobile
CB transceiver features digital LED chan-
nel display and emergency-assistance
channel 9 priority. The mobile unit is re-
ported to offer better than 80 dB of adja-

) ]
XYy i

cent-channel rejection through the use of
mechanical ceramic i-f and two-pole crys-
tal filters. An automatic gain control (agc)
prevents overioading of signals stronger
than 100 dB. Additional features include a
noise blanker, SWR calibration, clarifier
and squelch controls, microphone and r-f
gain controls, PA capability, SWR calibra-
tion/S/r-t meter, and transmit and receive
light.

CIRCLE NO.99 ONFREE INFORMATION CARD

Realistic Mini-Size
“System Seven”

Radio Shack has introduced a “mini-sized”
AM/FM stereo system designed especially

for apartments, dormitories, or offices. it in-
cludes the STA-7 receiver, measuring
3%"H X 16%2"W x 111%"D (9 x 42 x 29
cm), and rated for 10 W/ch continuous
power at 8 ohms from 20 to 20,000 Hz,
0.5% max. total harmonic distortion. With
the Minimum-7 speaker systems, each of
which is 7-1/16 x 4-7/16 x 4-5/16 (18 x

Speakerlab
Speaker Kit

The “Thirty” is the first speaker system kit
which is said to offer the Nestorovic woofer
system. Two woofers (one 8” and one 10”)
share a single 1.8 cu ft enclosure and are
selectively active or passive at different
frequencies. An electronic network en-
ables both woofers to work actively in up-

www americanradiohistorv com
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50HZ TO 550 MHZ COUNTER KIT

Performance You Can Count On

FREQUENCY COUNTER APPLICATION:
« Ham Radio — Two Way Radio — CB

~ » Audio Amplifier & Receiver Repair
» Computer Maintenance & Construstion
» A Must for TV & PLL Repair

$99- 95 includes built-in

MODEL 3550K Pre-Amp & Prescaler

DSI OFFERS THE BEST OF TWO WORLDS .

An unprecedented DSI VALUE ... in g high quality, LS! Design,
50 HZ to 550 MHZ frequency counter kit. And, because it’s a
DSI innovation, you know it obsoletes all competitive makes,
both in price & performance.

With 95% of the assembly completed by DSI, you are only one
hour away from solving all of those difficult bench problems,
from adjusting 60 HZ clock-time bases to setting the frequency
of a 468 MHZ Mobile Radio.

FACT: Every 3550 QUIK-KIT® PC board is factory assembled
and tested before shipment. FACT: The problems of bad LED’s,
IC's, and Capacitors are a thing of the past. FACT: No manu-
facturer except DSI offers a 550MHZ frequency counter with. ..
8 digits, .5 in. LED’s, TCXO, 1HZ resolution and a one year
warranty on parts for under $100.00. FACT: We do not know
how long we can hold this low, low price. GO WITH THE
LEADER...BUY A DSI FREQUENCY COUNTERKIT TODAY.
SAVE TIME & MONEY AND BE ASSURED'IT WILL WORK
THE FIRST TIME.

DSI INSTRUMENTS, INC.
7924 Ronson Road, Dept. G, San Diego, CA 92111

Direct Pre Scole
[ET LT
8w Be |

4490 3 bDDk

im .

DSI — GUARANTEED SPECIFICATIONS
Time Base TCXO 1PPM 65° to 85°F
Freq. Range 50HZ to 550MHZ incl. two SO23S inputs.
Resolutlon 1HZ to 55MHZ, 10HZ to 550MHZ
Gate Time 1 sec & 1/10 sec with Auto Decimal Point
Display 8 digits, %2 inch LED with Leading Zero Blanking
Sensitivity 25MV @ 25MHZ, 150MHZ, 250MHZ;

75MV @ 450MHZ
Power Batt., 12VDC @ 30CMa, 110VAC (with AC-9)

3550K Kit ........ S| $99.95 —
T-101 ANt ©ooooeiennnnnn 3.95 e
AC-9ACAdp. ......o..... -7.95

Shipping, Handling, Ins. ... 10.00

e erlcrR

3550W. Wired ........... ... 149.95

A= TONS(IME ™) P e SRS sy NC r—",
AC-9 (incl) ...ovvnvininnnnn. NC VISA
Shipping (INCL) .o v vvvveveeeee. NC T

CALL TODAY TOLL FREE: (800—854-2049) Cal. Res.
CALL (800—542-6253) “O ORDER OR RECE VE
MORE INFORMATION ON DSI'S FULL PRODYCT
LINE OF FREQUENCY COUNTERS RANGING FROM
10HZ TO 1.3GHZ

TERMS: MC - VISA - AE - Check - M.D. - COD in U.S. Funds. Orders outside of

USA & Canada, please add $20.00 additional to cover alr shipment. California
residents add 6% Sales Tax.

CIRCLE NO. 150N FREE INFORMATIONCARD
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It's light. Small. Extremely practical. With all the
teatures and conveniences of the clock radio by
your bed—shuts itself off so you can fall asleep to
our favorite music ... wakes you to music or
uzzer tone alarm ... with snooze button and
night light.

Try it on 15 day money back guarantee. Call
toll-free to charge it or send just $39.95 plus
$3.00 for shipping to Douglas Dunhill. (lll. add
sales tax.) In rich black and anodized silver.
Complete with penlight batteries and carrying
case. You'll never worry about or miss a wake up
call again.

Lauglas Dunbill
d

The nicest little clock radio
available anywhere...that
goes anywhere.

CALL 800-621-5554

llinois Residents call 800-972-5858

DEPT.73-2329
4225 FRONTAGE ROAD

¥ r'_

Actual Size: 5%" Long x 2%" High x 2" Deep. OAK FOREST, ILL. 60452

(© Douglas Dunhill Inc. 1978

per bass frequencies, but shift some signal
input away from the lower 10" woofer at
lower frequencies. A three-position woofer
damping switch overcomes problems with
subsonic noise. A 4” midrange driver with
collapsed-cell foam surround and a 1"
dome tweeter complement the woofer sec-
tion. Frequency response is said to be
within 1 dB from 100 to 10,000 Hz, both at
0° and 30° off axis. Drivers and crossover
circuit are rated at 350 W/ch max. Dimen-
sions are 31"H x 12%"W x 1034” D {80 x
33 x 27 cm). $330 with walnut cabinet,
$285 with walnut-grain vinyl.

CIRCLE NO. 100 ON FREE INFORMATION CARD

CIRCLE NO. 62 ON FREE INFORMATION CARD

THEATRE CONSOLETTE N SPINET

’7 RECITAL

You can
assemble any of these

Schober Organs

—and save 50% off store prices.

r-------------------------------1
] . . . | The We? Organ Corp., Dept.PE-82 |
i Th_/s coupon will bring you the 43 West 61st Street, New York, N.Y, 10023 1
i /fascmat/ng Schober color cata- | [1Please send me the Schober Organ Kit i
0g which describes the organs (el Tp 4
: and shows you how easy it is to ] rEencCokr)dS.ed is my $1 for the 12-inch demo :
y @ssemble them from Schober’s R "
i complete kits. Include $1 if you
want a 12-inch demo record. Address !
1 | city State Zip |
h-------------------------------ﬂ
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Heath Floppy-Disk Kit

Heath Company has announced availabil-
ity of the Model H17 floppy-disk system in
kit form. The system has a storage capac-
ity of 102K per disk. It utilizes a fully as-
sembled Wangco Model 82 disk drive (ex-

pandable to dual disk), an interface/disk
controller board kit that plugs directly into
the company's Model H8 computer main-
frame, and a self-contained power supply.
Seek and access times are rated at less
than 250 ms. Available operating system
software is designated as the Model
HB8-17. It includes the Heath disk operating
system (HDOS) with diagnostic for unit
evaluation and optimization; BUG-8 con-
sole debugger; TED-8 text editor; HASL-8
assembly language and extended Benton
Harbor Basic. An extra diskette is included.
$530 for H17, $295 for H17-1 optional sec-
ond drive, $100 for H8-17.
CIRCLE NO. 90 ON FREE INFORMATION CARD

Bib Electronic
Anti-Static Device

The Groovstat 3000, from Bib Hi-Fi Acces-
sories, is a fully electronic device (no pie-
zoelectric cell) which uses a C-size battery
to produce positive ions to clean record
surfaces. All negatively charged build-up is
said to be eliminated in 3 to 5 seconds.
The user can hear and see that the device
is working by means of an audio signal and
a red neon light which are turned on when
the control is operated. $29.95. Address:
Bib Hi-Fi Accessories, Inc., 3363 Garden
Brook Dr., Dallas, TX 75234.

POPULAR ELECTRONICS
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l 752—Computer Programming Handbook 518 p 114
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328 WAYS TO INCREASE YOUR
ELECTRONICS KNOW-HOW!

SEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL.
ALL BOOKS 1007 SUARANTEED. You must be satisfied
or return the books and we'll cancel the invoice.

COMPUTERS. MICROPROCESSORS & ROBOTICS

1071—The Complete Handbocok ot Hobohcs 464 p 137
1085—24 Tested. Ready-To-Aun Game Programs in BASI(
1070—Digtal Interfacing with an Analog World 406 p 2774
1088—Hlusirated Dict of Microcomputer Termindogy 322 p 1501 $7 95
1076—Anmcial Inleligence 252 p 118 1l 5795
841 -Build Your Own Working Robot 238 p 11 5595
1099—How To Build Your Qwn Working 16-Bit Microcomputer 80 p §3 95

§7 95
252 p §5 95
$8 95

1095—Programs n BASIC for Elec Eng Techs &Exp140p 49 $4 95
1077—-Hdpk of Remote Control & Automaten Techs 294 p 2500 $7 45
1055—The BASIC Cookbook 140 p $4 9
1015—Beginner s Gde.to Computers & Micropiocessors 308 p S8 95
1000—57 Practcal Programs & Games in BASIC 210 p 64 $7 95
995 Beqginner s Guide to Microprocessors 182 p 106 ) 8594
985--Programming Micreprocessors ¢80 o 10 $6 05
676--Simplitied Compuler Programming - Including RPG SE 95

971 Miniprocessors from Calcuialors 10 Computers 19€ p 5595
874-—Master Mandbook of Digilal Logic Appiic s 392 p 287 1l 57 94
952—M processor Programming for Computer Hohbyisis 387 p S8 95
955—Modern Digital Communicalions 308 p 122 56 9%
975—The Compulator Book-—Build Super Calculalors &
Minicomputer Hdwe with Calculalor Chips 322 p 227 if $7 9%

$9 95
554—Computer Technician s Handboa. 480 p 428 )l 59 95
824 Advanced Appfications for Pocket Calculators 304 p 27511 85 95
538-—-Computer Circuits & How They Work 192 p 109 (I 5505
574—Beginner s Guide to Computer Programming 480 p 36411 5995
785—Micioprocessor Microprogramming Hdbk 284 p 176 ¢ S6 95
709—Modern Guide to Digital Logic 294 p 222 £
724 Get the Most Out af Electronic Calculators 204 p 28

S
5495
548—Beginner s Guide 10 Compuler Logc 192 p 1751

S5 95

BASIC & GENERAL ELECTRONICS TECHNOLOGY

510-—How to Read Electromic Circuit Diagrams 192 p 140 1) $4.95
588—Basic Electronics Course 384 p 2751 $7 95
891—Pracucal Solid-State DC Power Supplies 196 p 151 1 $6.95
628—Basic Electnoity & Begmning Electronics 252 p. 191 il $5.95
830—introduction 1o Medical Electronics 320 p. 1261l $7.95
655—Modern Electronics Math 686 p 424 1l $11.95
728—Basic Digna! Etectromics 210 p 117 it $4 95
691—Electronics Unraveled 228 p 96 1l $5.95
828—Swriching Regulaters & Power Supplies 252 p 123 1l $6.95
583—Industrial Electronics Principles & Practice 416 p 380 1l $8.95
930—Servicing Medical & Bioeiectronic Equipment 350p 165 1. $8.95
300—Dictionary of Electronics 420 p 487 1t $5.95
601—Basic Color Television Course 420 p over 300 1l $9.95
575—Modern Radar— Theory. Oper . and Maint 480 p. 253 il $7.95
104—Basic Radio Course 224 p 128 ( BRI CE
638—Marine Electronics Handbook 192 p 106 11 $4.98
528—Pulse & Switching Circuits 256 p 184 EREE
585—0Digital Electronics Principles & Practice 292 p 19t $5 95

105—Basic TV Course 224 p 1281
111—Basic Transistor Course 224 p 17911

CIRCUITS BOOKS, HOBBY ELECTRONICS & PROJECTS

1101--How To Design & Buiid Your Own Custom TV Games 516 p $9 95
806—The Power Supply Handoook 420 p 292 $7 95
1108—Lasers, The Light Fantastic 294 p 150 Il $6 95
1079 ~How 10 Build & Use Low-Cost Hydropnones 140 o 981 54 93
1113-Understanding Electronics 182 p 265 il S4¢

800 —~Master Hdbk of 1001 Practical Eiectronic Circuits 602 p $9 95
1060—303 Dynamic Electronic Circuits 308 p 303 1l 8€ 95

1023—Beginner s Gde (o Desigring Blag. ) ransistor Rados 140 p S¢ 95

965—Modern Transistor Radios 63 p 112 S2 5
958—Beginner s Guide 10 Making Elecr Gadgels 14( i 5195
921—The ABC Book of Hi-Fi Audio Projects 168 0 131 $4 95
909—How to Build Metal Treasure Locators 140 p 60 83 95
935—Buiid-1t Book of Optaelecironic Projects 238 p 175 $5 95
30—Handbook of Semiconductors Circuits 344 p 317 S5 9
964—Modern Crysial Radios (Make and Use Seriesl 84 p 1071 11 $2 50
637—Fun with Electronics 140 p 50 $395
836—O0ptoelecironics Guidebook-with Projects 196 p 1151 $5 95
905—Build- It Book of Digital Electronic Timepieces 294 09 $6 95
926—Model Railroad Electronics 308 p 218 11 $585
912—88 Practical Op Amp Circunts You Can Buld 140 p 12011 $4 95
868—CBer s Handybook of Simpie Hobby Projects 166 p 4 3 95
887--106 Easy Electr Projecis-beyond the transistor 224p 5595
790—21 Simple Transistor Radios You Can Build 140 2204 S385
861 —Display Electronics 252 p 195 4 S5 C5
679—Elecironics for Shutterbugs 204 p 109 ( $5 65
771—Integrated Circulls Guidebcok 196 p 119 $5 85
667—Miniature Projects for Electronic Hobbyists 168 p 77 5395
787—O0P AMP Circuit Design & Applications 280 p 239 6 a5
796—MOSFET Circutts Gudebook-with 100 Projects 322p '9€ 1| $595
714—Radio Astronomy for the Amateur 252 p 88 If 595
571—Radio-Electronics Hobby Projects 192 p 214 5495
591  Sohd-State Projects lor the Expermenter 224 p 228 1l $4.95
780— 111 Digital & Linear IC Projects 210 p 244 $5.95
699—Solid-Staie Circuits Guidebook 252 p 227 1 $5.85
524—104 Easy Projects for Elecironics Gadgeteer 160 p 1051 54 g5
553--Electromes Sell-Taught with Exp & Projecis 288 p 19111 §5 95
695—Practical Triac-SCR Projects for Expenmenters 192p 146 | 4 95
486—104 Simple One-Tube Prajects 192 p 104 il $3 95
629—rHandbook of IC Circun Projects 224 p 136 1l $5 95
437—64 Hobby Projects for Home & Car 192 p . 195 | 3495
537125 One-Transisior Projects 192 p 125 1l $495
83—Fun with Efectricity 128 p 94 1l $3 35
647—Stereo Quad H)-Fi Principies & Projects 192 p 100 1l $4 95
464 Electronic Hobbyisi s IC Project Handbook 154 p 86 1l $4 35
613—New IC FET Principles & Projects 154 p 60 Il 4 95
462—104 Easy Transisiur Projects You Can Build 224 p 1051 38595
590—Practical Solid-State Principies & Projects 176 ¢ 1271l $395
568—!L Projects for Amateur & Expenmenter 192 p 252 $595

542—Transistor Projects tor Hobbyists & Students 192 p 153
70- Electionic Puzzles & Games 128 p 75 1}

ELECTRONIC TEST EQUIPMENT

32—How to Tes! Almost Everything Elecironic 180 p 14411 $395

0- Eftecuve Troubleshooling with EVM Scope 238 p . 185 1l $5 95
How To Design Build Eiectt. Instrumentation, 420 p 21914, $995

Buiid It Book of Mimiature Test & Msmi1 Instr 238 p 15111 $4 95
-Working with the Oscilloscope 104 p 18311 77 < 9's 4 95
Understanding & Using the VOM & EVM 192 p 187 1l $5 95

-How to Use AF & RF Signal Generators 238 p. 162 1l $595
Electipnic Measuiements Simplitied 240 p. 217 $4 95
729—-RF & Digital Test Equipment You Can Build 252 p. 217 1l $595
877--Under & Using Modern Signal Generators 294 p. 120 56 95
664 —Undersianding & L‘smg the Oscilioscope 272 p. 170 1l GEaE
77 —How o Use Celur TV Tes! Instruments 256 p 2301 IG5
131—Test Instrume s for Electronics 192 p 15511 $495
650 -How to T shoot & Reparr Electr Test Egpt 252 p. 143 %6 95
Jnder Using Modern Eiectr Sveing Test Equipment 252p  $£ 95
483—99 Ways to Use Your Oscilloscope 192 p 327 1f 5 95
185—How to Use Test Instr 1n Electronics Servicing 256 p. 234 il. $¢ 95
550— Vectorscopes-Scopes-Sweep-Marker Generators 256 p $595

APPLIANCES, ELECTRICITY & ENERGY

1063-—How To Instali Your Qwn Home or Mobile
931 - Direct Current Motors 252 p )
987—Hearing Aid Handbook 336 p 224 1
913—Complete Hdbk of Eizcincal House Winng 476 ¢ 196 1|
906—Homeowner s Gde to Solar Heating Cooling 196 p 113 11 $4 95
962- -Microwave Oven Service & Repar 420 p 210 3995
303—Guide 10 Modern Energy-Efficient Heating Cacling Sys  $5 95
758 How to Completely Secure Your Home 224 p 162 1!
1030— 101 Practical Uses for Propane Torches 140 p 93l
1006  Build-It Book of Solar Heating Projects 196 p 111 1
820 Ceniral Heating Arr Cond Repar Guide 320 p 285 1

T 97 —Electric Motor ?esx A Reparr 160 p 102 1l

515—Small appiance Repair Guide-Vol 1224 p 1001
917--How to Repair Small Gasoine Engines 392 p 251

904 -Homeowner s Guide 10 Saving Energy 288 p 163 il
745—The Home Appliance Ciinic 195 p 611l

885—How to Repair Home Kitchen Appliances 294 p 205 1
920 --Complete Hdbk of Locks & Locksmithing 392 p 348 i
855 -How to Repair Home Laundry Appliances 280 p 137 1l
715 —Small Apphance Repaw Guide-Vol 2 210p 1191
555 Major Appliance Repar Gude 288 p 278 1l

671  Elecincal Winng Lighting for Home Office 204 p 155 11
520 How to Repair Home Auto Ar Conditioners 208 p 100 | $5 95
295 Relngeraton 160 p 53 ¢ $3 95

1073 Amateur Rad Lic Sty Gde torNov Tech 8Gen Class 336p 56 95
1092 Fusi Class Commercial FCCLiC Stuay Guite 378 p 205 $795
582 Commercial FCC Licanse Handbook 444 o 150

652 2nd Ciass FCC Encyciopedia Study Guude 602 44
893—Third Class FCC License Stutty Guioe 308 p 88 5
B73--Ham Radio Novice Class License Study Guide 224 p 57 1+ $5 95
851 Ham Radio General Class License Stuay Guide 448 p $795
827 Ham Radio Advanced Class License Study Guide 252 p $5 95
543 -Ham Radio Extra Class License Study Guide 224 p 162 1 $595
989 Ham Rario Incenuve Licensing Guide 154 p 7 54 95

CB, COMMUNICATIONS, HAM RADIO & PHONES

1097 Al About Telephones 192 p 140 1l
1052- -Radar Detector Handy Manual 80 p . 63
1054— Anlenna Construction Hdbk.tor Ham. CB & SWL 238 ¢
1005-- Hdbk of Solar Flare Momiloring & Prop Forecasuna 196 f
997 The Handbook of Telephones & Accessonies 432 p 2151
969-—-C3er s Handy Manual ot Base Stations 96 p . 55 1/
801--Master Handbook of Ham Radio Circuns 392 o 301
963 —Home-Brew HF VHF Antenna Handbook 210 p. 143 1
953—CBer s Handy Manual of SSB 80 p 32
685—1he Complete Shorwave Listener s Hdrrk. 192 p 146 1l
683—Picional Gude 1o CB Radio Install Repar 256 o 304 «
673—How to Be A Ham--Incls Lates) FCC Rules 192 p 251
950—1il Dict of Broadcast -CATV --Telecomms 420 p 104
799--CB Radio Operator s Guide-2nd Edition 256 p 139
899—CBer s Handy Manual 48 p
735—The Complete FM 2-Way Ragio Handbook 294 p 1114
859 The Complete Handbook of Slow-Scan TV 304 p 169 1l
953—Pracncal CB Radio Troubleshooting & Reparr 406 p 169 1l
597—RTTY Handbock 320 p 230 1l S
933~ CBer s Handy Atias Dictionary 64 p
722 Amateur FM Conversion & Cons!. Projects 256 p 187 1 $595
678 Modern Communications Swilching Systems 276 p 17111 517 95
581—Citizens Band Radio Service Manual 288 p 84
621--The 2-Meter FM Repeater Circuils Handbook 3

ELECTRONIC MUSIC

743—Electronic Music C.rcuit Guidebook 224 p 180 1l

843 Sourcebook of Electronic Organ Circuits 168 p 101 il
610—How 1o Repair Musical Instroment Amplifiers 238 p 50 1f
718—Elecironic Music Production 156 p 79 ii
666—Expenmenting with Electronic Music 180 p 103 1f
546—Etectronic Musical Instruments 192 p 121
B832—Elecironic Musical Instr Manual 210 p 77 2 107 3851l
503—Servicing Electroniz Organs 196 p 8'2 x 117 1451

AUDIO, RECORDING, HI-Fl & STEREO

1064 Howto Design Build Test Complete Speaker Systems 336 p S6 95
1056 -instali Everythung Eleicle i Cars Boals Planes:Trucks 364 p $7 95
1042--Jap Radio. Record Tape Player Schem Manual--V 2 2001 $7 95
1017--Understanding Sound. Video & Film Recording 140p 74 | $§585
966— Complele Handbook of P A Sauna Syslems 272p 148
736--Amateur Fimmaker s Habk Sound Sync  Scoring 210 B
875—Microphces—How Work & How 16 Use Them 223 p 9/ 11
646—Acoustic Techniques for Home & Studio 224 p 168

781--Handbook of Mulichannel Recording 322 p 1961
934- -Photo Guide 1o AM FM Stereo Repar 288 p 261

34 95
$2 25

$595
p 19411 $6.95

$585
$595

632—Picional Guide 10 Tape Recorder Repairs 256 p 320 1

756—4-Channel Stereo-From Source to Sound 252 p 102 | $4 95
634 Basic Audio Systems 240 p 302 Il $4 95
689—Casselle Tape Recorders-How Work Care Repar 204p 171185 g5

497 -Tape Recording for Fun & Piont 224 p 1714
494—Auaio Systems Handbock 192 p 125
681—Questions & Answers Aboul Tape Recording 264 p 102 1l
716—Servicing Cassette & Carmd%e Tape Players 294 p 196 i
505—Instaling & Servicing Home Audio Systems 256 p. 136 1f
67 —Flements of Tape Recorder Circuits 224 p 1451t
642—Jap Radio. Record & Tape Player Service Manual 228 p
86—Instafling Hi-F) Systems 224 p 152 1l
59—Servicin: Record Changers 224 o173 il

TV, RADIO & ELECTRONIC SERVICING

$5.95
$4 95
§5 94

$6 95
85 9¢

1016

1010 Tower

870 -Master Tube
97

938

470

794  MCroelectronics

774

101-—Electronic Circutt

71
812-
693
122

74

541

ach vol has

662

b4t
741

879—General Electric
560—Jap Vol 1
576- Jap Voi 2

692 —Japanese Voi 4

584

522—Phiico 196 p 12

721
740—Sears 228 p 12
760— Toshiba 160 p

schemalc diagrams

1025—Vol
1024—vol 1
826--vol 1
854—Vol 2--Teaber
858—vol
862 Vol
928 Vol
932—Vol

1082 TV Field & Bench Servicer ¢ Handbook 308 p 157 56 95
1119— Color TV Troubie Factbook —3th Edion 532 $795
1028 How Yo Repar Video Games 270 p . 182 1! §7 95
939—Hcbk.of Manne Elecironic & Ejectrical Systems 54€ p 99 95
901 —CET License Handbook-2nid Edition 448 p. 169 $8 95

36— Vol

266 p 2281

Design Hdba

Vol 3 196 p

schemalics

496—RCA Vol 1 212 p 12 schemalics
578 RCA Vol 2 212 p 12 schematics
720—RCA vol 3 196 p 12 schemancs
RCA Vol 4 196 p 12 schematics
822- -RCA Vol 5196 p 36 p schematic sechion

schemalics

12 schemalics

ain
ry. Siltronix,

Towers Internatonal FET Selector 140 p

inter Transisior Selector 200 p 1791 7
856 Masier OP AMP Applications Handbook 476 p 320 1
IC Functon Locator 224 p
CMOS Databook 280 p 2701l
ubshitulion Handboox 548 p 322 il

Masier Transistor IC Substitution Handbook 518 p 1651t
17 Transistor Theary for Technicians & Engrs 224 p 1161
Linear IC Applications Handbook 280 p 183 4
Transistor Circuit Guidebook 224 p 1181

Modern Applicatians of Linear ICs 276 p 301 1l
13 Understanding Sohd-State Circuus 192 p 104 1)
116—Getling Started with Transisiors 160 p 90 1f

ENGINEERING & REFERENCE . .
n $1995

1035—insirumentation & Conirol Sys
929 Sono Stale Motor Controls 322 p
742 Prol Electrical Electr Engr s License Study Guide 476 p
750-—Electronic Conversions, Symbois & Formuias 224 p 461l
829— Impedance 196 p 90
Digital Logic Electronics tiandbook 308 p 226 1t
118 Electronics Data Handbook 256 p 149 1

4 Edition 416 p 966 1t
125 -Handbook of Electronic Tables 224 p 161

MODEL RADIO CONTR

1135—Radio Conirol Manual—Sys . Circuits. Const
825—Flying Model Arrplanes.Helcopters by RC 192 p 140 1)

162 1

BROADCAST. CATV, CCTV & VIDEOTAPE

865 -CATY Program Ongination & Production 256 p 64 (|
811-—Complete Hdbk of Videocassetie Recorders 280 p 160 1
852 Bcast Engr & Mantenance Hdbk 532 p 235 1l
B15—Desig Maintain CATV Smali TV Studio 288 p 100 1
1003—CCTV Instaliaton Mainienance & Repar 294 p

773 Tak-Back TV Two-Way Cabie Television 238 p 64 1l
833—Complete Broadcas! Antenna Handbook 448 p 308 1l
657 MATV Systems Handbook 176 p 91
§23—Guide 1o Radio- TV B cas! Engineerning Pract.288 p 140 1l
733 Directional Broadcas! Antennas 210 p 60 1l
557 -How To Become A Radio Disc Jockey 256 p 36 1l
845—How 10 Prepare a Production Budgetr Fim & Videotape
Videotape Prod & Comm Tecriniques 256 p 100 i
793 TV Lighting Handbook 228 p 230 1

COLOR TV SCHEMATIC/SERVICING MANUALS

mplete service data parts st
1 seciion and all other info needed Each 812 x 11
ess Oiherwise markeo
Sveing New Moduiar Colot TV Recvr s Ve
545 Admiral Vol 1 196 p 12 schemalics
Admiral Vol 2 196 p 11 schematics
Airine {Monigomery Ward) 196 p 12 schematics
536 -General Eiectric Vol ' 196 p 12 schematics
609 -General Elecinc Vol 2 212 p 10 schemalics

Sony Sharp Midland 212 p
Delmonico Hitach: Panasonic etc 212 p
684 -Japanese Vol 3 -Hiachi Sanyo Coronado 228 p
Sharp Midiand MGA 236 p 36pto
700—Japanese Vol 5—Sony 196 p 36 p foldout
526 -Magnavos Vol 1 196 p 12 schematics

589 Magnavox Vol 2 196 p 9 schemalcs
770—Magnavox Vo! 3 196 p 36 p Schematic foldout
508—Motorola Vol 1 178 p 6 schemaics

Motorola Vol 2 196 p 9 scnemalics

618—Sylvania Vol 2 212 p 8 schemalics

502—2enith Vol 1 196 p 12 schematics
562--Zerith Vol 2 196 p 12 schematics
668—Zenith Vol 3 180 p 36 p schematic toldout
838—Zenith Vol 4 196 p 36 p schematic toldout
918— Svaing Zenith TV Mocules 200 p over 200 1l

Penney s

3—Johnson. Linear-SBE. Royce. Sonar
4- -Pace. Fanon Couner. Dynascan iCobra)
5 Radio Shack (Realistic), Surveyor. Beliek
6—Xxtal Tram Diamond. Sharp
7-—Latayene JIL  Fanon

- 10

q Hdbk 434 p 184 i

1ze schematic
only $5 95 un

1176 p

Contain ail the data needed lo service each unit including compiete
backed up with Step-by-step
nfo theory lips for isolating problems etc All 77 = 107 Each only $5 95
1026—Vo! 3 Automatic Radio Admural. Midland. Sharp
2—Channel-Master. Coronado. Hitachi
Capehan, Zenith

Kris. Browning. Hy

troubleshooting

earce-Simpson. Unimeincs

$5 95
$6 95
$5 95
$595
$9 95
$4 95
$3 95

$4 95

RC Modeier s Handbook of Gliders & Sailplanes 196 p 90 1. $4.95
Radio Control for Models 350 p 4171l .
Mode Sail & Power Boating by Remote Conlrol 192 p 125 I.$4 95
advanced Haaio Controt 192 p 181 1l
-Mode!l Radio Control 192 p 192 4

$4.95
$4 95

$5 95
$5 95

3rdEd 256 p $595 .

821—TV Troubleshooter s Handbook-3rd Ed 448 p over 300 1l 52 95 10-DAY FREE TRIAL—NO RISK COUPON
563—Beginner s Guide 1o TV FAepair 176 p 50 1l 24 95
956—Fire & Thett Secunty Systems-2nd Ed 192 p 1081l 595 i i
B76—Color TV Case Histories lliustraied—Vol 2 352 p 243 i 25 gi TAB BOOKS‘ Blue RldgG summ"' Pa. 17214 .
746—Color TV Case Histones lilustrated 238 p 219 1) 5 boo i
BOS—Photo Guide Solic-State Color TV Troubies 224 p 16911 $595 Please send me the ks indicated beiow
772 —Troubleshooting with the Dual-Trace Scope 224 p 252 # $5 95 .
7387V Scnematics_ Readna Beween ihe Lines 252 p. 1881 55 95 Ol enclose $ Send postpaid.
805 Install Svcing Electr Protectve Systems 252 p.over 160 5 95 . o
ggngV Tuner Schematic:Servicing Manual-Vol 1224 p ¢87 1 $6 95 Olnvoice me on 10 day trial (plUS Shlppmg)
79—TV Tuner Schematic Servicing Manuai-Vol 2200 p. 37411 $6 95 . & & P
690 Logical Coicr TV Troubleshooting 240 p 153 1 $595 Book Book Book Book #
559 199 Tv Tough-Dog Problems Solved 252 p 199 $595
580 Modern Radio Repan Techniques 260 p 20 $5 95
532 How to Repar Solid-State Imports 192 p 11 1221 $7 95 —_—
644 Picional Guige 10 Color TV Circuil Troubles 256 p 2621 94 95
484—TV Servicing Guidebook 176 p 110 34 9’1'
761 Jack Darrs Service Liinic No 3 252 p 122 $4 95
133--Jack Darr s Service Ciinic No 1 192 p 125 $195
428 Pinpoint TV Troudles i 10 Minutes 327 p 394 il $595
682 TV Bench Servicing Techniques 228 p 7 $7 95 Name Phone
430—Pinpoint Transisior Troubles in 12 Minutes 492 243 $6 95
595 199 Color TV Troutles & Solutions 224 p 178 $595 Company
507 101 TV Troubles-From Symptom to Repar 224 p 170 $585
619 T shooting Soid State Electr Power Supphes 182 p 85 $4. 95
~78- Small Screen TV Servicing Manual 240 p 367 $6 95 Address _
653 T shootng Soiid-Stale Wave Gen & Shaping Circs S$4 95
636 Insialling TV & FM Anternas 168 p 158 1) $4 95 C z
835 VHF UHF Fre Folce Ham Scanners Ser Manuai 250 9 $6 95 ity State p
625 Troubleshooting Solid Stale Ampiters 256 p 951 $4 95
32 Jap Consumer E.ectr Ser Manuai196v inc! schemanr :oldout $5 25 Pa. add 6% Sales tax All orders outside USA

694 Aulo Slereo Service & INS1allanon 252 p 245 | 3595
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NRI traininginTV
and Audio Servicing
keeps upwith the
state of the art.
Now you canlearn to
servicevideo cassette Py, ‘\
and disc systems. v |
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You build color TV, hi-fi, professional instruments.

h SNy

Now, in addition to learning

color TV and audio systems servicing,

you get state-of-the-art lessons in

sette recorders, playbacks and the

mechanical and laser-beam types.

i

Learn at Home
in Your Spare Time

school. NRI “bite-size” lessons
make learning easier... NRI
“hands-on" training gives you
practical bench experience as you
progress. You not only get theory,
vou actually build and test electronic
. circuits, a complete audio system,
" even 4 color TV.

Build Color TV,
4-Channel Audio
As part of your training in
NRI's Master Course in TV and
Audio Servicing, you actually as-
< semble and keep NRI's exclusive,
. .ud P

-8

MARCH 1979

maintaining and repairing video cas-

amazing new video disc players, both

And you learn right at home,
at your own convenience, without
quitting your job or going to night

designed-for-learning 25" diagonal
color TV. As vou build it, you intro-
duce and correct electronic faults,
study circuits to gain a better under-
standing of what they're for and how
they interface with others.

Likewise, as part of your audio
training, vou construct a 4-channel
stereo amplifier and tuner, complete
with cabinet and speakers. You even
assemble professional-grade test in-
struments, so you know what makes
them tick, too. Then you use them in
your course, keep them for actual TV
and audio servicing work.

NRI Includes

the Instruments You Need

You start by building a transis-
torized volt-ohm meter which you use
for basic training in electronic theory.
Then vou assemble a digital CMOS
frequency counter for use with lessons
in analog and digital circuitry. FM
principles. You also get an integrated
circuit TV pattern generator, and an
advanced design solid-state 5 trig-
gered-sweep oscilloscope. Use them
for learning, then use them for
earning.

NRI Training Works...

Choice of the Pros

More than 60 years and a
million students later, NRI is still first
choice in home study schools. A na-
tional survey of successful TV repair-
men shows that more than half have
had home study training, and among
them. it's NRI 3 to 1 over any other
school. (Summary of survey
on request.)

www americanradiohistorv com

That's because you can't beat
the training and you can't beat the
value! For hundreds of dollars less

than competing schools, NRI
gives you both color TV and
audio...and now inctudes
training in video cassette and
disc svstems. Send for our free
catalog and see for yourself

Other NRI training includes Computer Technology,
Complete Communications Electronics.

Free Catalog...
No Salesman Will Call

Our free 100-page catalog com-
pletely describes all the equipment and
every lesson. You can choose from five
different TV and audio courses. Or ex-
plore the opportunities in other NRI
home study courses like Computer
Technology, CB and Mobile Radio,
Aircraft and Marine Radio, or Com-
plete Communications. Send the
postage-paid card today and get a
head start on the state of the art.

If card has been removed,

write to:
NRI-Schools
McGraw Hill Continuing
, Education Center
L JU 3939 Wisconsin Ave.
¢ Washington, D.C. 20016
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Stereo Scene

MUSIC AND NOISE

N CONTINUING the coverage of New

York's annual Audio Engineering So-
ciety Convention begun last month, | am
forced into a few arbitrary decisions.
First of all, it is the technical papers that
were delivered throughout the conven-
tion's four days that will receive virtually
all my attention. Equipment was also on
display, but for the most part it was stu-
dio gear that was of prime interest to
working audio professionals, many of
whom were presumably on hand to see
it for themselves. Secondly, it's neces-
sary to select the papers discussed; it
would be impossible to comment even
briefly on all of them.

So the following criteria will apply, in
no particular order of precedence: (1)
papers dealing with products of interest
likely to be accessible to the consumer;
(2) tutorial papers concerned with issues
and answers bearing directly on home
music reproduction; (3) papers likely to
interest the electronics enthusiast; (4)
papers | was able to hear delivered (all
too few); and (5) papers | at least partial-
ly understood (fewer still).

Over recent years the treatment of
subjects within the various branches of
audio has become vastly more rigorous
and specialized. For the most part, the
rigor is welcome, and it will surely bring
benefits in better hardware and software
and more refined thought about making
it better still (i.e., more appropriate to its
somewhat baffling task). But the special-
ization is less fortunate. Not everyone
has an everyday acquaintance with all
areas of applied and theoretical math-
ematics, statistics, computer theory, in-
strumentation, circuit analysis, etc. It's
amusing to see expressions of shocked
recognition and then consternation
cross the faces of auditors of some of
these papers as they suddenly realize
that the involved technical discourse
they're struggling to follow is actually
background on a completely familiar
mechanism couched in terms of a com-
pletely unfamiliar conceptual model.
Here, as everywhere else, we need
standardization. But we do our best.
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By Ralph Hodges

Noise. Evidently, we get a certain
amount of noise in audio systems be-
cause God meant us to. But the rest of it
is there because of our own ignorance
and/or oversights. It can be attacked di-
rectly and successfully, however, as Apt
Corporation’s Tom Holman has done in
his latest paper (preprint no. 1428, avail-
able from the Audio Engineering Socie-
ty, 60 East 42nd Street, New York, N.Y.
10017, for $2.00). This is a rulebook for
designing against noise in the input
stages for phono cartridges and tape
heads, with some very authoritative
commentary on noise measurement and
the subijective appraisal of noise.

As Holman points out, some sorts of
noise in “trickle” amounts are not neces-
sarily unpleasant to music listeners. (A
little hiss in a stereo system seems to be
attractive to some people, for who-
knows-just-what reason. The most so-
phisticated explanation | have heard is
that it is random-phase between the
channels, and is therefore “spacey.”)
Furthermore, the paper makes at leasta
beginning at reconciling the existing sta-
tistical data on human reaction to
noise—most of it dealing with noise de-
tection, annoyance value, and acoustic
trauma—with a listening-for-pleasure
situation, where the criteria may not nec-
essarily be the same. In short, if you are
interested in designing against noise
(preferred choice of semiconductor de-
vices and circuit configurations for a giv-
en application), finding out how it might
be most validly measured, and learning
how much we actually do know about
noise and human beings, itis here, neat-
ly researched and organized.

If you're not interested in anything
about noise except its elimination, Rich-
ard Burwen presented a description of
his current “Transient Noise Eliminator”
that reveals the device as being some-
what more complex than many had sus-
pected. The Burwen TNE is one of those
outboard processors intended to combat
ticks, pops, and scratches on phono-
graph records. His approach has long
been recognized as somewhat more
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musically acceptable than others for mi-
nor but rapidly repeating groove ir-
regularities such as might be caused by
“non-fill” of vinyl, damage from a mis-
tracking phono stylus, or concentrations
of dust, etc. (Some alternative devices
have been found almost completely ef-
fective against deep once-around
scratches, but on densely packed
groove abrasions the sound becomes
hashy.) In the Burwen unit, signals are in
effect processed in two frequency
bands, subject to the guidance of a con-
trol circuit that compares inputs from the
two channels. One of the frequency
bands is full-range, and its output is the
normal output of the device when there
is no transient-noise disturbance. The
other band is limited to 300 Hz, and its
output signal is substituted for the nor-
mal one when a tick or pop occurs to fill
in for interruption of the full-range signal.
Whether the output signals are full-
range or band-limited, they are subject-
ed to a 40-ps analog delay to give the
control circuit time to detect and act.

The control circuit consists of a differ-
ential op amp that receives the inputs of
both left and right channels. The differ-
ential information is rectified after pass-
ing through a bandpass fitter (15,000 to
50,000 Hz) and then split into two
branches, one of which passes through
a 250-Hz low-pass filter, ultimately to
join the other at a comparator stage. Af-
ter a suitable delay (necessary to give
the audio signals time to “catch up” with
he control signals), the comparator acts
to switch audio outputs to the full-range
or band-limited signal paths. The Tran-
sient Noise Eliminator “punches holes”
in the music signal of usually no more
than 1 millisecond'’s duration, and this is
said to be responsible for its claimed
lack of audible side effects. Burwen
does not say that the design is perfect,
but he does say that on those few occa-
sions when it acts under the stimulation
of a sharp transient in the program
material (as opposed to a sharp “snap”
from a defective disc surface), its only
effect is to chop off the leading mil-
lisecond of the music waveform. The
sound of the chop is at least as sharp as
the sound of the leading edge of the
waveform should have been if heard, so
presumably no harm is done.

Music. Somewhat of a surprise entry at
the convention was a paper by the emi-
nent J. Robert Ashley, denouncing (al-
beit somewhat reluctantly and remorse-
fully) the current trend to in-the-round
concert halls. | had not realized that
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Australia's architecturally splendid Syd-
ney Opera House incorporated a “360-
degree” hall. It does, however, and Dr.
Ashley brings bad news from that conti-
nent, as well as from his home city of
Denver, where an acoustically similar
experiment has been erected.

As you might expect, the major prob-
lem with in-the-round concert environ-
ments is a lack of early reflections from
nearby sound-reflecting surfaces (be-
cause there aren’t any) and an abun-
dance of later-arriving reflections, some
of them so discrete and delayed as to
amount almost to echoes. Speech intel-
ligibility is often impaired if not destroyed
for many seats in the auditorium, and
there is a characteristic lack of warmth
to the musical sound resulting both from
the lack of acoustical support for lower
frequencies and the diffused, almost in-
coherent sounds of higher-pitched in-
struments such as violins. There is also
difficulty with orchestra members hear-
ing each other well enough to achieve
good ensemble. (You can hear many of
these effects on records—even on some
made in such a distinguished acoustical
environment as Boston Symphony Hall.
Periodically, it has been the practice of
recording engineers to bring the orches-
tra off the stage and out into the seating
section where nearby reflecting surfaces
are absent. The result is too few early
reflections and too many late ones.)

Even if we don't have the opportunity
or inclination to visit concert halls, we
ought to be concerned about their quai-
ity, because they also serve—or
should—as recording studios for their
resident orchestras. If they can't hack it,
recording engineers will immediately
turn to close miking and an overlay of ar-
tificial acoustics created by reverb de-
vices (often they do so anyway), and lis-
teners to recorded music become the
poorer for it. I'd like to thank Dr. Ashley
for his timely if reluctant outburst.

Another surprise paper, “Evaluating
the Influence of Room Acoustics onL/R
Stereo Perception,” was presented by
the eminent Emory Cook. Harking back
to some of his earlier schemes for audio-
system evaluation, Mr. Cook has come
up with an “auditory code” (a test signal
easily qualified and quantified by the hu-
man ear alone) to grade the success of
a stereo system in presenting a stable
stereo image to various locations .

A tape is made of interrupted bursts of
third-octave-band noise, the bursts fol-
lowing a dot-dash (as in Morse code)
pattern on one channel and a dash-dot
sequence on the other. Cook suggests
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sixteen noise bands in all, with center
frequencies ranging from 180 to 5,747
Hz. For each of these bands. and for
each of the possible listening positions
in the room, either one channel (dot-
dash) or the other (dash-dot) is likely to
predominate. If, of course, the balance
of the system is virtually perfect for the
band of frequencies and the location, a
smooth, uninterrupted rush of noise will
be heard if the tape is properly recorded.
Mr. Cook does not give many details
on how the tape ought to be recorded
(presumably, one just switches the
noise generator between tape-recorder
channels to create the properly inter-
leaved pulse sequences?), but he does
offer a computer program to assist in
sorting out the considerable pile of data
that will result if this project is carried
through in the grandest possible style.

Tape Recorders. Looking at magnet-
ic recording systems other than the digi-
tal devices discussed last month, we
find that there is—or is soon to be—a
semiprofessional open-reel tape ma-
chine with automatic bias and recording-
equalization adjust functions that are
bursting out all over on cassette decks.
The relevant paper was prepared by a
quartet of engineers from Matsushita
Electric (Panasonic and Technics by
Panasonic) in this country, and the tape
machine, the Technics RS-1800, is a
fabulous conglomeration of the isolated-
loop transport, numerous microproces-
sor functions involving digital readout of
real-time tape indexing, speed and
speed deviation, and tension sensing for
control of reel-motor torque.

The paper's translation problems from
Japanese into English make me reticent
about discussing it in depth, but it at
least appears that the adjustment func-
tions are carried out in much the same
way as they are in the equivalent cas-
sette decks. Bias is set for maximum
output from the tape at a certain refer-
ence frequency, and then recording
equalization is set for flat frequency re-

sponse (within 0.5 dB) on playback.

The whole adjustment process is pro-
grammed into memories within the ma-
chine, and it requires no work from the
user other than the punching of a button
to initiate the sequence. The paper (pre-
print no. 1387) is the lengthiest and most
complete I've seen on the design of
such adjustment systems, with particu-
lar emphasis on the problems caused by
tape dropouts. But it does strike me as
being perversely complex in its ap-
proach to a subject that is really not all
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that difficult (1 suspect its principal au-
thor is some years closer to a university
classroom than ).

Record Players. Another Japanese
quartet, this one from Sansui and head-
ed by the also eminent Dr. S. Takahashi
of QS fame, has concluded that the po-
sition of the cartridge stylus in a record
player's tonearm should correspond as
precisely as possible with the arm’s cen-
ter of percussion. {'ll leave it is an exer-
cise for tonearm zealots (of which | am
certainly one) to discover exactly what
the center of percussion is. But suffice it
to say that it is that part along the length
of a baseball bat that you should en-
deavor to bring into contact with the ball
if you don't want your hands to experi-
ence a sharp stinging sensation.

The argument makes sense as far as
it goes. ltis certainly true that a stylus lo-
cated at the center of percussion is least
likely to be affected by agitations at the
tonearm pivot area, such as are likely to
be caused by acoustic feedback cou-
pling with the motorboard. Conversely,
such gyrations as the cartridge and as-
sociated parts perform as they traverse
the record are least likely to play hob
with the pivot assembly, should it have a
little too much mechanical play or other
form of instability.

Unfortunately, locating the center of
percussion at the stylus tip seems to in-
volve bringing the center of mass of the
whole tonearm system well out and
away from the pivot assembly—a loca-
tion in which you certainly don’'t want it if
you'd like to make a success of playing
warped records. True, some tonearm
designers are willing to put up with such
high inertia to realize other theoretical—
and even measurable—benefits. But
others aren't. It will be interesting to see
how Sansui's concept fares in competi-
tion with the latest low-mass arms.

Getting Smart. | am out of page
space, with at least a dozen more pa-
pers worthy of comment unrepresented.
Many of them will fit logically into future
columns and will there appear as au-
thoritative sources. But the ones | miss
are also available as preprints from the
Audio Engineering Society. (A “preprint”
is a usually legibly produced version of
the author's paper made available be-
fore he reads it at the convention. Many
of the best papers turn into articles in the
society's Journal, but some don’t) A
simple request to the AES (enclose
SASE) will bring a list of available pre-
prints to you. Prices average $2.00. <
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Julian Hirsch Audio Reports

Philips Model AF877
semiautomatic belt-driven
record player features
“direct control” drive

speed semiauto-

matic record play-

er employs a “Di-
rect Control” (not “direct drive") drive
and speed control system. lts cast
aluminum 12" (30.5-cm) platter is belt-
driven by a dc servo motor. The cor-
rective feedback voltage for the mo-
tor's servo loop comes from a tach-
ometer generator on the platter's
shaft. (As arule, tachometer feedback
in record player servo-motor systems
comes from the motor shaft.) Belt slip-
page can occur under conditions of
heavy loading, such as when using
some record cleaning devices, and
short-term belt stretching can cause
wow and flutter. Hence, Philips has
logically chosen to maintain a con-
stant platter (record) speed instead of
a constant motor speed with the “Di-
rect Control” system.

The Model AF877 includes an at-
tractive brown base with a hinged tint-
ed plastic dust cover that remains
open at any angle. With the cover

-"m“c\"‘ . The new Philips
*. w Model AF877 two-
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down, the player measures 162" W x
133"D x 51"H (42 x 34.8 x 141
¢m) and weighs 12.8 Ib (5.8 kg). Sug-
gested retail price is $249.95.

General Description. The 34-
ounce (about 1-kg) platter rests on a
smaller inner platter that is driven by a
flexible belt. The tachometer disc,
which resembles a toothed gear, is on
the platter’s shaft, beneath the motor-
board. The disc generates a voltage in
coils surrounding it in proportion to the
rotation speed of the turntable. This
voltage is converted to dc, which is
compared to a stable dc reference.
The amplified difference is the drive
signal for the turntable motor.

The motor controls are electronic
touch contacts, similar to those used
on other recent Philips turntables.
Two are for selecting either the 33 V-
or 45-rpm speed (which simultane-
ously turns on the motor) and one
stops the motor. The fourth is a Re-
JECT control, that raises the tonearm
and returns it to its rest before shutting
off the motor. This action also occurs
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automatically at the end of a record,
but the initial start-up and cueing of
the tonearm must be done manually.
All the motor controls are grouped
near the right front of the motorboard.

Behind the oN contacts are two
small knobs for adjusting each speed
over a limited range of nominally
+3%. The speed is continuously mon-
itored on an array of nine red LEDs
that come on sequentially with each
1% increment on either side of the
nominal speed. (The center LED
glows when the turntable speed is ex-
actly at the selected speed.) The dis-
play is much more visible and easily
interpreted than the usual strobo-
scope markings.

The tonearm consists of a low-
mass straight aluminum tube that is
mounted in low-friction pivots and bal-
anced by an adjustable threaded
counterweight. The die-cast alumi-
num head shell supports the cartridge
at an offset angle to provide a low
tracking error. The shell mates with
the tonearm through a four-pin plug
and socket with a locking ring. (This
shell is not interchangeable with the
four-pin plug-in shell widely used on
Japanese tonearms and some Euro-
pean models.) A plastic installation jig
simplifies setting the stylus overhang
for minimum tracking error.

motor controls
are electronic
touch contacts

The Model AF877 has a unique fea-
ture, which has been used on some
earlier Philips record players. It is a
tonearm support post that contains
the tracking force gauge. When the
tonearm is placed on the rest, its
downward force is measured, correct-
ed for any difference that might exist
when it is in the plane of the record,
and displayed in a window on the mo-
torboard near the speed-indicator
section. The force scale is calibrated
over a 0.5-to-3-gram range at 0.25-
gram intervals. The indicator is a
green horizontal line whose length is
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proportional to the force. Near to the
tonearm's base are the antiskating
dial, with separate scales for spherical
and elliptical styli, and the cueing lev-
er. The latter gently raises and lowers
the tonearm through a viscous
damped mechanism.

To reduce the susceptibility of the
record player to vibration and acoustic
feedback, the platter and tonearm are
mounted rigidly to a subchassis that is
suspended on three leaf springs from
the motorboard and mounting base.
The motor itself is also isolated from
the base on springs, thus decoupling
it in two stages from the record-play-
ing components to minimize transmit-
ted vibration.

Laboratory Measurements. To
evaluate the Philips Model AF877 rec-
ord player, we installed a Sonus Red
Label cartridge in its tonearm. The in-
stallation was simplified by the open
design of the head sheli and the easy-
to-use jig that verified the correct
overhang adjustment. The unique
Philips force-indicating system elimi-
nated the necessity to first balance
the tonearm and then set in the de-
sired force. We simply turned the
counterweight until the force dial in-
dicated the desired value when the
tonearm was on its rest post.

A comparison with an accurate bal-
ance gauge revealed that the force
calibration was accurate to better than

Product Focus

The Philips “Direct Control" system of
speed control is the most logical method
of stabilizing a turntable. Many turntable
ills arise from a discrepancy between the
rotations of the motor and the platter.
This is one of the strong features of di-
rect-drive turntables, since the motor and
platter are effectively one unit and the
servo feedback that stabilizes the motor
does the same for the platter.

One of the problems one faces when
applying feedback around a compiiant
member such as a flexible belt is that
there is a considerable phase shift in
torque transmission through the beit. If
the platter slows down momentarily, a
corrective signal is sent to the motor to
speed it up, which it does. However,
there can be an appreciable time lag, or
at least a phase shift, between the time
the motor responds and the time that re-
sponse reaches the heavy platter. An
even longer time lapse is required for the
platter to respond because of its mass. If
the process is applied carelessly, the re-
sult is likely to be a system with a low-fre-
quency oscillation (hunting) that would
be unacceptable in a record player. Per-
haps it was problems such as this that
discouraged other manufacturers from
using this system.

Judging from the performance of the
Model AF877, Philips has built the cor-
rect phase shifts and loop gains into its
servo because we found no sign of insta-
bility. In a system such as this, one can-
not expect the feedback to reduce flutter
frequency components by very much,
and we saw no evidence that that had
been achieved (flutter was certainly low
enough, but not unusually so). The feed-
back action, given the available torque
and platter mass, would seem to have
been concentrated on maintaining the
correct speed under a variety of static
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load conditions. In this, it seems to have
been very successful.

Another feature, not exclusive to Phil-
ips but nevertheless an example of Phil-
ips' logical approach to product design., is
the straight tonearm. Most tonearms
have an "'s" shape, in which the cartridge
shell emerges from the end of the tone-
arm at the correct angle to the line joining
the stylus to the pivot to minimize track-
ing error. Having the cartridge axis tan-
gent to the tonearm'’s tube is an undeni-
able manufacturing convenience, but it is
the only advantage we can see to using
an angled or S-shaped arm tube. Never-
theless, many tonearm manufacturers at-
tempt to assign other virtues to this
shape when it has none.

The shortest distance between two
points is a straight line, and the shorter
the length of a piece of tubing, the lower
will be its mass. This is completely self-
evident, and is the rationale for using a
straight tubular tonearm if one wishes to
reduce mass to a minimum. (The desir-
ability of this will be evident to anyone
who has warped records to play.) Unfor-
tunately, the straight-tube tonearm re-
quires that the cartridge be mounted at
an angle. Also, to eliminate or reduce tor-
sional resonance problems, it is desir-
able that the stylus be on the tonearm’s
axis. This calls for a head shell that sup-
ports the body of the cartridge at an an-
gle to the tonearm, with its stylus in line
with the arm, as Philips has done.

This system works very well, as our
tests have shown. Although it is not com-
patible with the almost universally used
plug-in headshell found on many other
players, it is p'/ain that Philips was less in-
terested in compatibility than in making
the best possible tonearm for its record
players. What Philips has done adds to
the total suitability of the Model AF877.
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0.1 gram over its full range. The track-
ing error was also about as low as can
be achieved with a pivoted arm of this
length or measured visuaily with a
protractor. It was less than 0.4°/in. of
radius for radii between 212" and 6"
(6.4 and 15.2 cm). The capacitance to
ground in each signal output, includ-
ing that of the integral cables, was a
very low 70 pF.

The success of Philips’ efforts to re-
duce tonearm mass was confirmed by
our measurements. Including the car-
tridge, which weighs 5.5 grams, the
effective mass at the stylus location
was only 16.5 grams. The net effec-
tive tonearm mass of 11 grams was
one of the lowest we have measured.
(Most record-player tonearms have a
mass of about 20 grams.) The low
mass produced a 10-Hz resonance
with the rather high compliance of the
Sonus stylus, which is an ideal fre-
quency for avoiding warp tracking
problems without loss of low bass re-
sponse. The amplitude of the reso-
nance was also very low at a mere 3
to 4 db.

The turntable flutter was not quite
as low as rated, although this is very
subject to differences in test records
and interpretation of meter readings.
The weighted peak DIN flutter was
0.09%, and the weighted rms JIS flut-
ter was 0.07%. On the spectrum
analyzer, we could see that the flutter
frequency components were concen-
trated in the vicinity of 15 Hz, The
rumble was a good —34 dB in an un-
weighted (NAB) measurement and
was principally at frequencies around
8 Hz. When we measured it with
ARLL weighting, which attenuates the
measurement response below 500 Hz
at a 6-dB/octave rate, we obtained
the very impressive figure of —66 dB.
This ranks with one or two of the finest
turntables we have previously mea-
sured and is at least 6 dB lower than a
typical good direct-drive turntable.

The antiskating dial is completely
off the tonearm. Hence, it can be ad-
justed while playing a record for equal
distortion in both channels with the aid
of a special high-velocity test record.
We found that the antiskating dial
agreed closely with the tracking force
setting and was within 0.25 grams.
Most tonearms require that the anti-
skating be set about 1 gram greater
than the tracking force for best com-
pensation. The cueing device worked
smoothly, and the tonearm did not
drift outward significantly during its
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Performance Specifications

Specification
Wow & flutter

Rating
0.05% DIN
0.03% wrms

Measured
0.09% DIN
0.07% wrms (JIS)

Rumble —50dBDINA -34 dB NAB
-70dBDINB —66 dB ARLL

Pitch control range +3% Confirmed

Arm tracking error (max) 0.9 min/cm 0.4°/in
(0.38°/in.)

Bearing friction

Resonant frequency

Effective moving mass 16.5g

Less than 15 mg

10 Hz (with Philips
test cartridge)

Not measured

10 Hz (with Sonus
Red Label cartridge)

11g

descent; it repeated at most a second
or two of the program. The automatic
shutoff at the end of a record or when
the REJECT contact was touched re-
quired about 12 seconds to cycle
through.

The LED speed display gave a very
clear indication of turntable speed.
We noted that the center LED re-
mained on over a small range of
speeds, amounting to about +0.3%.
However, when care was taken to set
the vernier speed control in the center
of that range, the actual speed was

turntable speed
displayed on array
of nine red LEDs

usually within 0.1% of the correct val-
ue. The maximum range of the vernier
was approximately the rated +3%.
Because of the spring suspension
of the platter and tonearm system
from the mounting base, we expected

the Model AF877 to be relatively in-
sensitive to vibration conducted
through its base. This proved to be the
case, although it was not as thorough-
ly isolated as some turntables we
have tested that used very heavy
bases on soft isolators. Nevertheless,
the Model AF877 was above average
for belt-driven record players in its iso-
lation and was far better than most di-
rect-drive players. The suspension is
soft enough so that the entire turnta-
ble can be rocked or jarred quite vig-
orously while playing a record without
causing the pickup to lose contact
with the groove, even though there
was usually a transient “wow.”

User Comment. We were very fa-
vorably impressed with the total per-
formance of the Philips Model AF877
record player. It was exceptional in
most of its measured characteristics
with the rare quality of having every-
thing work just as one would expect.
in most record players we have used,
there is at least something that re-

quires “fudging” in order to achieve
the desired results. For example,
many tonearms, when balanced in the
horizontal plane, do not give fully ac-
curate force readings and must be
checked against an external gauge.
Most antiskating systems provide
much less than the optimum correc-

rumble measured 6 dB

lower than typical
direct-drive model

tion when set to agree with the track-
ing force setting. Many tonearms do
not have accurate, unambiguous
means to position the stylus for cor-
rect overhang. These and other an-
noyances were completely lacking in
the Model AF877. This is an “all-
together” record player that works as
it should and whose performance in
many respects is far beyond what one
usually finds at its price.

The Direct Control drive maintains
the correct record speed even under
rather heavy loads. Bearing down on
the record with a cleaning brush or
cloth may slow down the rotation mo-
mentarily, but it recovers in a second
or so, suggesting a healthy reserve of
torque in the drive system. One of the
most worthwhile benefits of the low-
mass tonearm was its ability to track
severely warped discs. In fact, the
Model AF877 was able to play all of
our severely warped records with no
more drastic results than an occasion-
al momentary “wow” or thump at the
crest of the warp.

We have tried to be as critical as
possible, hoping to find something
that was omitted from the Model
AF877 or that did not pertorm up to
expectations. If this record player has
any flaws or “bugs,” we failed to un-
cover them. This is notable by any

standards.
CIRCLE NO. 101 ON FREE INFORMATION CARD

H.H. Scott's Model 480A

IS @ moderate-priced,
high-performance, 85-W/ch
iIntegrated amplifier
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The Model 480A
is the most pow-
erful  integrated
stereo amplifier in
the new line of au-
dio components from H.H. Scott. It is
rated to deliver 85 watts/channel into
8-ohm loads from 20 to 20,000 Hz
with no more than 0.03% THD. It is
also an exceptionally flexible and full-
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two phono
preamps permit
simultaneous
recording and
listening to
different

record players

featured amplifier whose design re-
flects the latest hi-fi trends.

The amplifier's styling appears to
be more in line with that of most inte-
grated amplifiers currently available
on the U.S. audio market, a departure
from the somewhat “European” look
of Scott components in recent years.
The satin-aluminum-finish front panel
shows off the brighter metal knobs to
good advantage, and color signal in-
dicators are used with restraint and
good taste.

The amplifier measures 17"W x
1414"D x 5Y4"H (43 x 33 x 13.2cm)
and weighs 29 Ib (13 kg). Its suggest-
ed retail price is $400.

General Description. The electri-
cal performance specifications of the
Scott Model 480A, as discussed later,
are clearly those of a top-quality audio
amplifier. Physically, the amplifier has
some special features, many of which
are not unique individually but which
are unusual in combination. For ex-
ample, there are separate program-
selector controls for listening and tape
recording, with sources for two mag-
netic phono cartridges, two tape
decks, and two high-level inputs. The
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input-selector knob’s panel legends
are supplemented by red lights that in-
dicate which source is being heard.
The two positions for the tape decks
on the record selector are labelled to
indicate their use for dubbing from
either deck to the other.

At least one other manufacturer
(Yamaha) uses a somewhat similar
system of independent listening and
recording source selection, but Scott
has gone even further by providing
separate preamplifier sections for its
two phono inputs. This gives a listener
the option of taping from one record
while listening to another, the latter
played on a different turntable, of
course. Advantage has also been tak-
en of the dual preamplifier design to
give each input slightly different con-
trol features. PHONO 1 has separately
adjustable input capacitance and re-
sistance with controls on the front
panel. Resistances of 30,000, 50,000,
and 100,000 ohms are available, as
are capacitances of 100, 250, and 400
picofarads. PHONO 2 has fixed input
loads of nominally 50,000 ohms and
250 picofarads, but it has a two-posi-
tion sensitivity switch (on the rear of
the amplifier) that gives it nominal in-
put sensitivities of 2.5 or 5 millivolts for
rated output.

The Model 480A’s triple tone con-
trols (BASS, MID, and TREBLE) are de-
tented in 11 positions. A BY-PASS
pushbutton switch is provided for rout-
ing the program around all tone con-
trol circuits simultaneously for flat re-
sponse. The VOLUME control is
stepped, its attenuation in decibels
calibrated at intervals that increase by
1 dB near the upper end of its range to
4 dB near the bottom of the range.
The BALANCE control has a detented
center position too. A switch controls
the MODE (NORMAL and REV STEREO
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and R and L channel and summed
L + R MONO). The SPEAKER selector
switch permits one to activate either,
both, or neither of two pairs of speaker
outputs. A separate position on the
SPEAKER Switch activates a PHONES
jack on the front panel.

The five remaining controls are lev-
er switches. They include POWER,
suBsoONIC, and HIGH filter switches.
Both filters have the desirable 12 dB/
octave slopes in their cut-off regions.
Another switch is for controlling LOUD-
NESs compensation. The last switch is
for inserting a signal-processing
accessory—such as a noise reducer,
expander, time-delay unit, equalizer,
etc.—into (and removing it from) the
program path through jacks on the
rear of the amplifier.

The Model 480A is protected
against overloads, short-circuited out-
puts, and internal failures by a relay
that instantly disconnects the outputs
from the loads if any dc component
appears at the outputs. The relay and
protective circuits also provide a turn-

separate bass,
mid, and treble
tone controls

on time delay of several seconds to
prevent transients from reaching the
speaker systems. A red PROTECTION
indicator comes on when the relay is
tripped.

The two output level meters are ca-
librated in watts and dBW (decibels
referred to 1 watt). They have a fairly
fast attack and a slower decay time so
that they tend to follo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>