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The Cobra 50XLR CB has it all.
AM/FM Stereo. Cassette. And
CB. All in one compact unit. All
engineered to bring you the same
loud and clear sound Cobra is
famous for.

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

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

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

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

The Cobra. .

@br‘a@

Punches through loud and clear.

Cobra Communications Products

DYNASCAN CORPORATION
6460 W. Cortland St,, Chicago, llinois 60635
Write for color brochure

EXPORTERS: Empire * Plainview, NY + CANADA: Atlas Electronics « Ontario
CIRCLE NO. 11 ON FREE INFORMATION CARD
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NEW CONCEPT

America's phone system is the world's
greatest. No country can compare. But what
has,made our phone system even greater is
the recent Supreme Court decision that per-
mits consumers to plug in their own phones—
phones that they can buy themselves.

We are now free to choose which phone we
want to plug in. And that creates competition
and competition usually results in lower prices,
innovative products, and better service.

We now do have lower prices and a very
exciting new product which we have selected
as the best example of the new telephone
ownership decision. The big breakthrough,
however, is not the product itself, but an
attitude. But more on that later.

THE NEW PHONE

It's called the Flip-Phone and it's manufac-
tured by General Telephone and Electronics
(GTE), a supplier of phones to other telephone
companies. The Flip-Phone is a major break-
through described by GTE as “"the most ad-
vanced new telephone in the last ten years.”

Most telephones contain a handset (the
thing you talk over) and the base (where the
electronics are located). GTE was able to
condense the electronics on tiny integrated
circuits which have been placed in the handset
making the telephone base unnecessary.

THE MISSING MOUTHPIECE

Telephones contain large magnets which
add to the handset's weight. The new
Flip-Phone uses a very small and lightweight
condenser microphone so sensitive that it
picks up your voice even better than the
conventional phone with its large mouthpiece.

And then there's the dial itself. It's gone. And
in its place is a keyboard—a device that lets
you tap out numbers without having to dial.
This is a major breakthrough for three
reasons: 1) It is a very fast way to dial. 2) It
works on telephone systems that do not
even accept touch-tone* dialing, and 3) Even
if you owned a touch-tone phone, you could
plug in the Flip-Phone and not be charged for
the extra service. You actually are able to
push-button dial for free.

We're now going to tell you a few of the other
new features, but the really big breakthrough,
we'll tell you about later.

Privacy Switch Just flip a switch and you turn
off the phone’sringer. It's ideal when you goto
sleep, at dinner, or when you want privacy.
New Ring Most telephone ringers sound the
same. The Flip-Phone emits an electronic
warbling sound—a very pleasant tone.

New Cord Even the cord on the Flip-Phone is
different. It's 14 feet long—twice ac long as a
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Dial Free

The Supreme Court of the United States,
GTE, and a major new telephone breakthrough
open the door to new consumer savings.

»

The new pocket-sized Flip-Phone _—
telephone from GTE will save -
consumers millions

The Flip-Phone flips open to reveal the
keyboard and the privacy switch.

conventional cord. One end is coiled and the
other is straight. You can use either end to
connect to your phone while the other end
connects to the wall. And if your cord gets
twisted, dirty, or plain chewed up, just unplug it
and put in a new one. It's just that easy.

Low Cost The Flip-Phone costs only $49.95
which means that it will pay for itself quickly —
not only in convenience, but with savings of up
to $4 a month in some cities. When you
determine the true cost of telephone owner-
ship, you compare costs over a five-year
period. In five years even a $2.00 telephone
charge per month equals $120 or over twice
the cost of the Flip-Phone telephone.

Small Size The Flip-Phone is the size of a
large stapler. When you pick it up, a panel flips
open revealing the touch-pad dial, and the
panel acts as a guide to funnel your voice to
the condenser microphone. The Flip-Phone is
only 2va" wide x 1va" high x 7" long and weighs
only seven ounces.

THE BIG BREAKTHROUGH

The really big breakthrough is not the Flip-
Phone. GTE did indeed spend several million
dollars developing the item, and we feel that it
will be the single most important phone in
America within a few short years. No, the real
breakthrough is the change in attitude of the
telephone companies. We can remember
when even putting a telephone answering unit
on your line almost caused you to lose your
phone service.

TIMES HAVE CHANGED

The telephone companies are now soO
cooperative that they deserve great respect.
After all, they lose money every time you piug
in your own phone, so their cooperation in light
of their loss must be commended.

And they have made connecting your phone
easier than ever before. Remember those big
four-pronged jacks? Now there’'s a small
connector which the phone company installs
for around $15 (depending on your city).
Where can you find an electrician or a plumber
to come to your home for $15?

If you want to plug in your own phones and
don't have the modular receptacles, just call
the phone company and see how courteous
they are. Tell them that you are ordering a
phone with a ringer equivalent of 1.2B,an FCC
registration number of AB898Y-62927-TE-R,
and that you want them to remove your phones
and stop charging you for them. That's all you
have to do.

They'll promptly send a repairman to your
home to attach the modular connector for the
Flip-Phone. If you already have a four-pronged
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jack you can use a modular adapter and avoid
the service charge completely.

Then order a Flip-Phone from GTE. They'll
be in most retail stores sometime this year. Or
avoid the wait and order one now directly from
us. We were the first major nationa! distributor
of the Flip-Phone and have already delivered
thousands to homes throughout the country.

Putone in your kitchen, in your study, in your
children’s room, or even in your office. You'll
appreciate the convenience and savings.

If service is ever required, GTE has a
prompt service-by-mail center. About the only
thing that goes wrong with today's phones is
the tangled cord. With the Flip-Phone tele-
phone, you just unplug the old cord and plugin
the new one. It's just that simple.

A PERSONAL TEST

We urge you to at least give the Flip-Phone a
personal test right in your own home under
your everyday conditions. Order one from
JS&A under our 30-day trial period. Plug it in.
See how easy it is to dial numbers by pressing
buttons. See how good it looks and how little
space it takes up. Find out how much better
you sound at the other end. Then within 30
days decide if you want to keep it. If you are not
convinced that the GTE Flip-Phone is a very
good investment, return your phone and we'll
promptly refund your money—every penny
including our $2.50 postage and handling
charge. You can'tlose.

To order your Flip-Phone, simply send your
check for $49.95 plus $2.50 for postage and
handling to the address shown below. (lllinois
residents, please add 5% sales tax.) Or credit
card buyers may call our toll-free number.

The Flip-Phone comes in four colors: white,
yellow, brown and beige. Just specify the
color, and we'll send you the phone, cord, 90-
day limited warranty, and simpie instructions.
If you have four-pronged jacks, just order the
adapter plugs for $2 each.

Why not actahead of the crowd and order an
exciting new space-age way to cut down on
your phone bills? Order your Flip-Phone at no
obligation, today.

*Touch-tone is a registered trademark of AT&T.

PRODUCTS

One JS&A Plaza

(312) 564-7000
CallTOLL-FREE ........ 800 323-6400
InlllinoisCall .......... (312) 564-7000
© JS&A Group, Inc.,1979

1

DeptPE
Northbrook, lll. 60062
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Our120'sdo something unusual.
They work.

Anyone who uses 120 minute cassetzs cassette housings. eliminate sticking and jomming.
knows the fape is not only o lot thinner than At Maxell, we build our cassettes 1o higher So if you're looking “or a 120, why lock
the tape in a 60 minute cassette, it's also more  stendards than the industry calls for. We use for trouble.
susceptible to stretching, buckling, and fearring.  heavy-duty styrere in our cassette housing, Try Maxell. The twe hour cassette that's
Yet few people realize the fault lies not Delrin guide rollers with precision steel pins guaranteed to work
in the tape itself, but in poorly consructe and Teflon slip sheets. All of which help Forever.
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WORLD'S LARGEST-SELLING ELECTRONICS MAGAZINE

Feature Articles

AUDIO “LISTENING-ROOM EXPANDERS" / Julian Hirsch
How time delay enhances sound; buyers guide; and performance comparisons.

A NEW APPROACH TO DATA STORAGE: BUBBLE MEMORIES / Lesiie Solomon
A typical bubble memory can Store up to 92K bits with an access time of 4 ms.

Construction Articles

BUILD “CRUISEALERT’—A 55 MPH SPEED-LIMIT ALARM / Robert P. Bisey
Automobile add-on device for highway safety.

BUILD A MULTIPLE-CHOICE DIGITAL MULTIMETER / John T. Bailey
A 515-digit meter with either LED or LCD displays and other options.

A SIMPLE TOUCH CONTROL SWITCH / George Peterka
Single FET amplifier can be used to control low-current devices.

Columns

STEREOQ SCENE / Raiph Hodges
Piaying by the Numbers and Other Ruminations.

EXPERIMENTER’S CORNER / Forrest M. Mims
Analog Computer Circuits, Part 2.

DX LISTENING / Gienn Hauser
Fine Arts Shortwave Service.

COMPUTER BITS / Leslie Sofomon
APL/S—A Better Language ?

Julian Hirsch Audio Reports

HITACHI HMA-7500 STEREO POWER AMPLIFIER
AKAI PRO-1000 STEREQ TAPE RECORDER

Electronic Product Test Reports

ELECTRA BEARCAT 250 SCANNING MONITOR

Departments

EDITORIAL / Art Salsberg
A Visit to Japan.

LETTERS

NEW PRODUCTS

SOFTWARE SOURCES
OPERATION ASSIST
ADVERTISERS INDEX
PERSONAL ELECTRONICS NEWS
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AVISIT TO JAPAN

Last November | withstood the debilitating effects of a 15-hour nonstop flight to
Japan as part of a small group of electronics press people invited by TDK Electron-
ics. It was worth it.

Uppermost in my business thoughts was the progress being made with metal-
particle tape, the new formulation that promises to deliver a significantly higher lev-
el of performance capability to slow-speed audio tape machines, whether cassette
or microcassette. How close are they to finalizing bias and equalization standards
for metal tape? How many tape deck manufacturers are prepared to enter ma-
chines into the marketplace to record these tapes, which require higher bias and
greater erase current than non-metal-alloy tapes do? What comes first, the chick-
en or the egg?

Happily, both tapes and machines are moving along at a brisk pace. TDK, in
fact, gave us a sample metal-particle cassette. We learned, too, that Tandberg is
not the only deck maker with a machine that can record on metal tape. At the Octo-
ber Japan Audio Fair, cassette decks with metal-tape record provisions were said
to have been displayed by Aiwa, JVC, Lux, Marantz, Matsushita, Nakamichi, NEC,
Pioneer, Sony, and Toshiba. '

On the tape side, the first standards meeting by EIAJ (Electronics Industries As-
sociation, Japan) was held July 26, with a fourth one scheduled at the end of '78.
I's expected that test results will be firmed down by that time and passed on to
tape-deck makers and to the IEC for their consideration and comments.

TDK kindly showed us how metal particles were extracted from metal salt by a
reduction process with sodium borohydride in an aqueous solution. It was a fas-
cinating lab demonstration! We were also treated to a dubbing session from a mas-
ter tape running at 15 ips to a metal particle cassette tape (at 1 7/8 ips, naturally).
Three types of music were played, dubbed, and replayed on metal tape—the Bea-
tles’ “Yesterday,"” Stockhausen’s percussion music, and a Beethoven piano sona-
ta. The results were impressively good at first listen.

Metal-alloy tape research has
meTaL been going on for some three dec-
ades now, with the knowledge that
metal's high coercivity and rema-
nence were most desirable attri-
butes for magnetic tape. (As the

drawing here illustrates, metal tape
[ has four times the magnetic energy
] J 2000
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of ferric-oxide tapes.) Two basic
problems had to be whipped, how-
ever—tape-head technology had to
advance and rust had to be prevent-
ed. | understand that both chal-
lenges have been met, the latter with
a chemical substance that provides
a rust-preventive coating around
each particle so that the magnetic
stability of metal tapes will be high.

We had an opportunity, too, to
question audio critics for Japan’s tape sound magazine on how they tackle equip-
ment and raw tape reviews. They recently dropped publication of test results, we
were told, and substituted personal review observations.

-2000 2000
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-4000

Hysteresis loops of TDK metal
and SA magnetic tapes.

(Continued on page 6)
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The Age of Affordable Personal

Computing Has

Ohio Scientific has made a major breakthrough in small com-
puter technology which dramatically reduces the cost of per-
sonal computers. By use of custom LSI micro circuits. we have
managed to put a complete ultra high performance computer
and all necessary interfaces, including the keyboard and power
supply, on a single printed circuit board. This new computer
actually has more features and higher performance than some
home or personal computers that are selling today for up to
$2000. It is more powerful than computer systems which cost
over $20,000 in the early 1970's.

This new machine can entertain your whole family with spec-
tacular video games and cartoons, made possible by its ultra
high resolution graphics and super fast BASIC. It can heip you
with your personal finances and budget planning, made possible
by its decimal arithmetic ability and cassette data storage capa-
bilities. It can assist you in school or industry as an ultra powerful
scientific calculator, made possible by its advanced scientific

ELE @ v Ohio Scientific offers
WhoGliE.,
CHERDDE ﬁﬁﬂﬂﬁnﬁﬁ Challenger

““““““ Fully packaged with power

Eﬁ%ﬁﬁﬁ’!ﬁﬁﬁuﬂmﬁ SL:jle\/ Justplugina
monit
ﬁ ] ﬂ i E E‘E Lie g ;/Arggghc;nnl ng con-

verter to be up and

g8 LD

v s running.
freti ’
i [ -r

Superboard Il $279
For electronic buffs. Fully
assembled and tested. Re-
quires + 5V. at 3 Amps
and a video monitor or TV
with RF converter to be up
and running

__Standard Features

B Uses the ultra powerful 6502 microprocessor
B 8K Microsoft BASIC-in-ROM
Full feature BASIC runs faster than currently available
personal computers and atl 8080-based business com-
puters
4K static RAM on board expandable to 8K
Full 53-key keyboard with upper/iower case and user
programmability
Kansas City standard audio cassette interface for high
refiability
Full machine code monitor and /O utilities in ROM
Direct access video display has 1K of dedicated memory
(besides 4K user memory). features upper case. lower
case. graphics and gaming characters for an effective
screen resolution of up to 256 by 256 points Normal TV's
with overscan display about 24 rows of 24 characters.
without overscan up to 30 X 30 characters

Extras

B Avallabie expander board features 24K static RAM (addr-
tional). dual mini-floppy Interface, port adapter for printer
and modem and an OS| 48 line expansion interface.

# Assembler/editor and extended machine code monitor
available.

Interested in a bigger system? Ohio Scientific offers 15
other models of microcomputer systems ranging from
single board units to 74 million byte hard disk systems.

Finally Arrived.

math functions and built-in “‘immediate”” mode which allows
complex problem solving without programming! This computer
can actually entertain your children while it educates them in
topics ranging from naming the Presidents of the United States
to tutoring trigonometry all possible by its fast extended BASIC.
graphics and data storage ability.

The machine can be economically expanded to assistin your
business. remotely control your home, communicate with other
computers and perform many other tasks via the broadest line of
expansion accessories in the microcomputer industry.

This machine is super easy to use because it communicates
naturally in BASIC, an English-like programming language. So
you can easily instruct it or program it to do whatever you want,
but you don’t have to. You don’t because it comes with a com-
plete software library on cassette including programs for each
application stated above. Ohio Scientific also offers you
hundreds of inexpensive programs on ready-to-run cassettes.
Program it yourself or just enjoy it; the choice is yours.

you this remarkable new computer two ways.

1P $349

or TV

~ORDER FORM
Order direct or from your local Ohio Scientific dealer. |
| I'm interested. Send me information on vour:

Personai Computers Business Systems
Send me a Superboard |1 3279 enclosed
_ Send me a Challenger 1P $349 enclosed
Include 4 more K of RAM (8K Totah $69 more enclosed

Name _ N
City . __ State. Zip__
Paymentby BAC(VISA) __ MasterCharge ___ Money Order

CreditCardAccount# _ .

Expires _Interbank #Master Charge)
Ohio Residents agd 47 Sales Tax

TOTAL CHARGED ORENCLOSED
All orders shipped insured UPS unless otherwise requested FOB Aurora. OH

L e e — — d

OHIO SCIENTIFIG

America’s Largest Full Line Microcomputer Company
1333 S. Chillicothe Road ® Aurora, Ohio 44202 (216) 562-3101

|
|
|
|
|
|
|
|
| Address .
|
|
|
|
|
|
|
|
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The
cost effective
way to
MEASURE
CAPACITANCE

B&K-PRECISION
MODEL 820
Only $130

For about one-third the cost of the most
popular digital capacitance meter, you
can own five times more measurement
capability. The new B&K-PRECISION
820 reads all the way to 1 Farad. in ten
ranges. With 0.5% accuracy, the 820 re-
solves to 0.1pF for a maximum count of
9999.

The battery operated 820 stays on the
job over a wide range of temperatures,
making it ideal for field use. The bright
LED display is easily readable under all
lighting conditions.

The 820 has almost unlimited applica-
tions in engineering, production line
work, QC, education and field service.
For example. you can measure un-
marked capacitors . . . Verify capacitor
tolerance.. . Measure cable capacitance
.. . Select and match capacitors for
critical circuit applications ... Sample
production components for quality as-
surance . . . Measure capacitance of
complex series-parallel capacitor net-
works...Set trimmer capacitors to spe-
cific capacity . .. Check capacitance in
switches and other components.

Available forimmediate delivery
at your local electronic distributor

- ¥ DYNASCAN
.'KPREEISMH CORPORATION

6460 W. Cortland Street - Chicago. IL 60635
312/889-9087

In Canada Attas Electronics. Ontario

Intl. Sis: Empire Exp.. 270 Newtown Rd. Plainview, LI, NY 11803
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EDITORIAL (Continued from page 4)

Our visit to Tokyo's consumer electronics shopping area, the Akihabara, was a
mind-boggling experience. I've never seen such breadth and depth in electronics
gear in my life! t was assured, too, that merchandise was not on a consignment ba-
sis. It was here that | viewed a number of miniaturized true hi-fi stereo components
on the shelves. An AM-stereo FM model with digital frequency readout (blue color)
measures only 2%" high, with matching integrated amp, and a twice-as-high
matching cassette deck. They can be stacked atop each other and still come in un-
der one-foot! A pair of miniature three-way powered speaker systems are par for
the system setup, too. There was also a mini, high-power basic power amplifier
that was the smartest-looking amplifier we've seen owing to its chrome-plated

Electronic micrographs of TDK SA fer-
ric-oxide (left) and metal-alioy tapes il-
lustrate the 1individual, needle-like

shape of SA and the strung-together na-
ture of metal particles, which has more

magnetic ions in a given area.

chassis. For sure, the U.S. market will have the Lilliputian audio components at
some future time.

TDK, which also manufactures VHS-and Beta-format video tape, arranged for
us to visit a “Victor Video Center,” opened last year in mid-Tokyo. Here, consum-
ers can bring in movie film for transfer to a VHS video tape cassette, get first-hand
experience on video cassette recorders, etc. And it was here that | heard a video
tape playback of a TV broadcast that included stereo multiplex sound. A-B'ing
mono and stereo, the latter was obviously a quantum advance in quality.

These very brief highlights are indicative of the new level of electronics technolo-
gy coming out of this island country. Add double-screen TV receivers, pulse-code-
modaulation disk ptayers, and other developments, and one can see where a large
part of consumer electronics products emanate from. Economic pundits note,
though, that the pendulum should swing back to the U.S. owing to the depressed
value of dollars versus yens, which amounts to about a 20% loss in a dollar's worth
in the past year alone. One cannot raise prices 20% in one fell swoop, they say, so
the advantage should move to U.S. makers.

POPULAR ELECTRONICS
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XSO3
ALLTHE MOST WANTED FEATURES
T A MOST WANTED PRICE...

31G 2" HIGH LCD DISPLAY | 7 !I i

JSE MIDOCFS OR CLUT
HICKOK
I — T TN TS e

200 F QUR 9V BATTERY LIFE
Here is the handfull of

AUTC: ZERO, POLARITY,
OVERRANGE INDICATION
accuracy you've been
waiting for. Hand-

100 mV D2 F.S. SENS TIVITY
19 RANG=S AMD FL NCTIONS
somely encased
Compact. Efficient.

Only 8 cunces
Hickok’s 2xciting,
HICKOK . new LX 303, 3%
LX 303 o digit Mini-Multime-
ter with high quality
components, one
year guarantee
and ruggad Cyco-
' lac® cas=2 offers
" features previously
~ found only in ex-
" pensive units. . .at a
" priceunder $75.00!
So why wait any
longer? The

- amazing LX 303
B is here. NOW!
. Another American
~ made test equip-
" ment breakthrough
" from Hickok, The Value
Innovator. Order today!

b
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Remowzble couwer stores test 13ad
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for procectny impatap to 10V

SPEQIFICAT ONS.

CALIFORNIA ANCRONA
B 11080 Jetterson Bivd.. Cuiver City,CA 90230
DE VSLT) (5_)RAN&?) 0.1mV to 1000V; A&curacy Send Ghecx or Money Order to P O. Eox 2208P 1300 E. Edinger e Sares AT A 82708
+ -d3 £ “In d 1 QO Culver City Calif. 90230, California residents add 714) 547-8425
5 d A) £, DUt 'mpej oM ¥ 6% sales ‘ax. Add $300 t0 cover postage and handling 1054 E. E| Camino Real. Sunnyvaie. CA 34087

408) 243-4121

In‘:Ut 1"\/ cxcept mov on 200mv ""nm ' Master Charge and Visa weicomed. Piease inc ade your
AC VOLTS (4°HZ t: Sk HZ) 0.1V to 200V, Accurm Bl charge card number, Interaank number and expirz:ion date PHONE ORDERS: 213-541-4064
+1.0% -d3 £2.5% ".5. (—2dB max a SkHz) vidal = M l PLEASE SEND ME

ingut: EX)O\, 1 = = Hickok Lx303 Digital Mul- metzrs @ 7495ea.

RC-3 AC Adapter, 115VAC (22CVAC avail) @ 7.50ea.

?CESqIS :NC (6 Lg)vvsf;. vyl CC-3 Deluxe Carrying Caze % 7.50ea
M AZeuacy: s rdg VP-10 X10 DCV Probe Adapter 1485 ea

$ CS-1 1C ADC Current Shunt @ 14.95ea

on 20V Q ranje); ir ut protect VP-40 40 KV DC Probe ®35.00ea

rarges.

.

DC CURRENT (6 RANGES):.01nA £ ~00mA =
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Transiator

Communicate in any language without saying a
word, or learn a new language with the world'’s
first computerized language translator.

Learning languages is not easy. It takes
books, classes, cassettes, and hard work.

Now, however, you have a choice. You can
communicate in a foreign country without
speaking the language, or you can learn the
language more easily thanks to a new elec-
tronic miracle.

Craig Corporation has just introduced the
Translator-a pecket-sized personal com-
puter that stores .up to 7,000 words and trans-
lates them from one language to another at the
touch of a button.

You enter a word in English on the alpha-
betical keyboard, press the translate button,
and the word is shown on the display in the
foreign language. You have a choice of lan-
guages such as Japanese, French, German,
Italian, and Spanish. And vou can translate
from any one language into another.

You program the unit with four small
memory capsules which contain approximate-
ly 1500 words each. By swapping capsules,
you can change languages, so the unit will
hold a total of 7,000 words in its four memory
capsules.

WORLD COMMUNICATION

The Craig Translator is truly a pocket-sized
transiation computer that will help you com-
municate in practically every major nation in
the world —even if you don't want to learn the
language. There are a series of numbers listed
on the back of the computer which correspond
to 50 of the most commonly used and most
practical phrases. 25 of the phrases are com-

plete statements such as: "How much does
this cost?” The remaining 25 statements re-
quire one or two additonal words like: “May |
please have the...” You simply press the
number for the phrase you want and then enter
the missing word on the keyboard which has
keys with both ietters and numbers.

When you press the translate button, your
phrase is flashed on the display in the foreign
language. If the phrase is longer than the 16
character width of the screen, it rolls to the
left—just like on a movie marquee.

Armed with the 50 phrases and up to a 7,000
word vocabulary, you can take your small in-
formation retrieval system throughout the
world and literally carry on complete conver-
sations without saying a word. Just enter the
transiated phrase or word ancd show it to the
person with whom you are communicating.
Have that person enter the answer, and before
long you'll be carrying on complete conver-
sations. You can negotiate prices at an out-
door market, order from menus, clarify state-
ments, read newspapers, and street signs.

Phrase books are handy for travelers
because all the most common words and
phrases are indexed by category. The Craig
Translator is also indexed, but for instan-
taneous retrieval. Just enter the subject, press
a button, and you can recall a subject and its
related words in alphabetical order. You can
index travel, shopping, business, or medical
terms and scan them faster than turning the
pages of a book.
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FOR THOSE WHO WANT
TO LEARN A LANGUAGE

Learning a language is not easy, and the
Craig Translator is not a substitute for practice
and hard work. The Translator is, however, a
very valuable teaching aid-one that can
accelerate the learning process and teach you
more vocabulary faster.

The most rewarding aspect of learning a
language with the Craig system is “memory
retention.” When you need to know a word and
can look it up at that very moment, your
chances of remembering it are several times
greater than in a classroom environment.

The Craig Translator not only gives you the
answer, it does so immediately—-at that
moment—so it provides a very useful learning
function. And it's fun to use and carry with you
all day long.

The Craig Translator uses four systems of
reinforcement. Reinforcement is a teaching
conceptin which the teacher praises you when
you're right and gives you the correct answer
when you're wrong.

FOUR TEACHING SYSTEMS
The Craig’sfour reinforcement systems are:

Frequency You can sort out words by how
frequently they come up in normal conversa-
tion and then learn these words. Each one will
be flashed on the display for a few seconds,
and you say aloud the correct translation.
Spelling A word is flashed in English and you
guess the spelling of the foreign word which
you then enter on the keyboard. If you enter it
wrong, the unit tells you and then flashes the
correct answer on the display.

Category You can learn by category. Select a
subject and access the associated words
alphabetically. If you are preparing for a trip,
you canlearnall the words that relate to travel.

Alphabet You can learn by the alphabet. Start
at any letter and the unit will display all the
words that start with that letter.

ALL THE ANSWERS
There are other features that make the
Craig Translator an outstanding teacher:
Spelling Program If you enter a misspelled
word, the display will flash a question mark. By
pressing a key, you instruct the unit to find the
correct spelling. On the display will flash a
series of words it thinks are the correct ones,
and you simply select the right one.
Double Meanings When you enter an English
word that has two meanings in the foreign
language, the unit will ask you which meaning
by listing the possible choices. Again you
select the right one by pressing a key. For
example, “"watch” would be two different
things depending on whether it was meant as a
verb or a noun.

MEMORY CAPSULE

The languages are contained in small
memory capsules four of which hold up to
256,000 bits of information or 7,000 words.
The Craig Translator will accept other data so
that eventually you will be able to store com-
plete dictionaries, recipes, calorie equiva-
lents, useful statistics, and other learning
programs and then display this data on your
pocket-sized information retrieval system.
Language capsules cost only $24.95 each—
about the cost of a few language textbooks, so
the unit can inexpensively grow to fit many
different applications.

You don’t even have to read the instructions
to operate the unit. A free starter Memory
Capsule that comes with the unit will tell you
how in six different languages. The capsule
also contains the programs necessary to use
your unit as a calculator or for currency con-
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versions. It contains the metric conversion
tables and 20 words or phrases in six lan-
guages —words such as hello, goodbye, thank
you, etc.

ADVANCED TECHNOLOGY

There was no existing display that could be
used in the Translator, so the display had to be
developed exclusively for Craig. The letters
appear in bright fluorescent blue/green and
are very easy toread.

The unit, its memory, its Memory Capsule
system—all represent major breakthroughs in
technology. But with all its sophisticated elec-
tronics, it was built simple enough to be easy
and fun to use.

MANY PERSONAL USES

If you are a language student or a frequent
traveler, the Craig Translator would be the per-
fect companion. That might appear obvious.
But what about the shop owner who has to
communicate with people from other coun-
tries? Or the grandparents looking for the per-
fect gift for a young high school student learn-
ing a new language?

And don't overlook the young grammar
school child. With the Craig Translator and a
little tutoring, you'll be amazed at how quickly
he or she picks up a language.

You'll really appreciate the Translator the
first time you use it. It's like a friend—always
ready to give you an answer when you need
one. It's your imterpreter in a foreign country,
your resident genius with its huge data bank,
and your personal advisor with its indexing
system.

TRY ONE FIRST
We would like to offer a suggestion. Order
the Translator on a special 30-day trial. Use it
to begin learning a language, or see how easy
it is to communicate with somebody who
doesn't speak your language. Take it on a

Mini Travel
Alarm

it's small. And because it's small, it fits anywhere. In

your briefcase or in your pocket.

The new JS&A Mini Travel Alarm measures only 3/8" x
1va" x 22" and has a small easel support on the back.
Just set the alarm, and the electronic beep will wake you
up. The clock movement is totally solid-state, and a built-
in night fight lets you view the time in the dark.

But the JS&A Mini Travel Alarm does more. First, it

business trip to Europe or Japan. Take it shop-
ping with you. Use it at a restaurant, or negoti-
ate a business deal with it. See how much funit
is to learn a language and how much faster
your vocabulary increases.

After you've really discovered how valuable
a friend your Craig Translator can be, then
decide if you want to keep it. If not, return it
anytime during our 30-day trial period for a
prompt and courteous refund including your
$2.50 postage and handling. There is no risk.

JS&A offers you the opportunity to own, use,
and experience the world's first pocket-sized
language transfator. But don't wait. The
demand for the Craig Translator may be great,
and since the announcement in this magazine
is one of the first ever made on this product, we
urge you to place your order promptly. Deliver-
ies will start in January, 1979 and then only on
alimited basis.

The Craig Translator is manufactured by
Craig Corporation—a substantial public com-
pany. Both JS&A and Craig Corporation have
been doing business together since 1971
when JS&A introduced the world’s first pocket
calculator—the Craig 4501. Back in 1971, we
said that the technology represented in the
first pocket calcultor was “...the most impor-
tant electronic breakthrough since the transis-
tor.” The Craig Translator represents another
quantum leap in technology, and we are proud
to be associated with Craig Corporation in its
introduction.

Craig Corporation has a complete service-
by-mail facility should service ever be re-
quired. Just slip your unit in its handy mailer,
and it will be repaired and shipped back to you
promptly. You shouldn't have a single problem
with your unit, but it's reassuring to know that
even service is an important consideration in
this program. Your unit is also backed by a
one-year parts and labor limited warranty.

ALARM ON
QhF ET
- -
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makes a great pocket watch. The small imitation black
leatherette carrying case that comes with the unit has a
window so you can view the time even when the unitis in
its case. Secondly, it tells accurate time—within fifteen
seconds accuracy per month. And finally, it's inexpen-
sive —only $29.95 complete with carrying case and two
readily-available hearing aid batteries. It makes a perfect
gift for everyone on your gift list.

There is also a deluxe version for $39.95 with a built-in
timer and dual time zone capability. You can now display
one time while keeping the second time in memory.

Each model has a one-year warranty. Order by sending
your check to the address shown above or call our toll-
free number above. Please add $2.50 for postage and
handling and Ill. residents add 5% sales tax.

JS&A is America’s largest single source of
space-age products—further assurance that
your modest investment is well protected.

To order your Craig Translator, send your
check for $199.95 plus $2.50 for postage and
handling. Credit card buyers may call our toll-
free number below. With each unit you will
receive a free starter cartridge plus the English
language cartridge, an AC adapter, and carry-
ing case. Four rechargeable "AA" batteries
cost only $12.40. Or you can use any Four
“AA’" cell alkaline batteries.

You may also order the other languages at
$24.95 each. Please specify French (order
number 5121), German (5131), talian (5141),
Spanish (5151), and Japanese (5161). Other
languages will be available later.

Remember, the unit holds four cartridges at
the same time, and you will receive from us a
list of cartridges that will be availabie in the
future. Only one cartridge in each language is
available now, although later, more advanced
vocabulary capsules will be available.

For the first time in history, Americans can
carry with them the information contained in
volumes of books and communicate with this
information faster and more efficiently than
was ever thought possible. Join the era of the
real personal computer. Order a Craig Trans-
lator at no obligation, today.

5) INPRODUCTS

o THAT
THINK

Dept.PE  One JS&A Plaza

Northbrook, ll. 60062  (312) 564-7000
CallTOLL-FREE ........ 800 323-6400

InlllincisCall .......... (312) 564-7000
© JS&A Group, Inc.,1979

JS' A

HOUR MINUTE

S

© JS&A Group,Inc.,1979
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Completely
pre-assembled
and pre-tuned

Justiake it out of
the package. and
install it on the
car No tuning
necessary

check it out with

Q watt meter andg
see 1ot yourselt!

60 Stainless steel
fapered whip
and NO spring

Thete's @
Coil-in-the-cup

Super-good looking

low silthouette
design.

Your choice of
cup colors

design-coordinated
to late-model cars

SIERRA DIAMOND - FIRE
BRONZE BLACK
ATLANIIS FIRETHORN
BLUE RED
-
SNOWC AP
WHITE
CLASSIC
SIUVER
AS
SHOWN

AND
CRYSIAL
CLEAR

Magnet
Mount

These new

Persuader Antennas
low profile,extralong whip

deliver performance
equal fo,or betterthan
anything else on the road!

There’s a hand-wound, hand-tuned
coilinthe cup...
a majoradvance in

__MI___  gntenna technology
from the Antenna Pros
field tested and

) field proven by
' thousands of CBers

only $34-98 suggested retail. Compare

with K-40 at $38.50 or any other antenna. You'll see
there's no comparison.

Syear guarantee

Materials and workmanship of PERSUADER ANTENNAS
(Models 13505 &17605) are guaranteed for a full five years
if this antenna is installed by the dealer and a full three years

if this antenna is installed by the consumer.

Any part that fails within the guarantee period will be replaced absolutely free
provided the registration card has been completely filled out and returned to
Antenna Incorporated

A word from the Old Pro:

When you buy this antenna
my reputation... built over 38 years in
the antenna business .. will be riding on
your roof. I'm confident that the
Persuader Antennas will persuade you
you've chosen the Best.

. M.R. Friedberg, President

Antenna Incorporated

In stock at your dealer now...

or call the Antenna Hotline ...1-800-447-4700.

(Ninois: 800-332-4400: Sorry, no Hotline service in Alaska or Hawaii).

BN @ Charge to Visa or Master Charge ... and we'll
W% % have your nearest dealer ship your Persuader

Antenna promptly, in the mount and color of your choice. Hotline

orders add $1.50 for shipping and handling. Applicable local

taxes extra. Allow 2 to 4 weeks for delivery.

The family of fine antennas from the fine antenna family.

¥ Anlenna &

Richmond Road, Cleveland, Ohio 44146 (216) 464-7075

n Canada: Cardon Import Canada Lid., PO. Box 937 Hamilton, Ontario L8N 3P9
Antenna Incorporated. International Division. PO. Box 1002 Rockvilte Centre. New York 1157
CIRCLENO.4ON FREE INFORMATION CARD
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These features will
persuade you...

The Persuader™ Antenna
is Your Best

Antenna Choice

60" Stainless Steel Tapered
Whip...and No Spring

The super-long whip increases the aperture of the
antenna. This increases

« the signal capture area on reception

« the transmit signal and radiation intensity at the
horizon

« bandwidth to well over a 40-channel capability

The .125” diameter whip is tapered, so shock is
distributed evenly. There's no spring to stretch,
break, or bend the whip away from the straightest
possible upright position.

Exclusive coil-in-cup design

Loading of most low-profile antennas is by a simple
printed circuit board that can't be tuned and will
eventually burn out. These new Persuader anten-
nas are completely pre-assembled and pre-tuned
and feature an actual hand-wound, hand-tuned
copper wire loading coil tested with 500 watts,
rated at 100 watts continuous. It's even more effi-
cient than our base-loaded coils because it's
wound to a larger diameter, with fewer turns.

This unique design also involves fewer mechani-
cal and electrical connectors—fewer resistive con-
tacts between loading coil and cable termina-
tions—less chance for dust, moisture or road
gunk to contaminate the contacts.

This concept has been field tested by thousands
of CBers in our Model 13503 (shorter whip, plain
white cup). Your good buddies will tell you every-
thing we say about it is true.

Available with Trunk-Lip or
Magnet Mount

for performance:

« SWRof 1.5:1 or less across all 40 AM and SSB
channels.

« Shunt-fed loading coil is DC grounded for quiet
performance; bleeds off static from rain, snow, air
particles. Performance is virtually identical to body
mount antennas.

« Center-roof placement of magnet mount pro-
vides your most uniformlx omni-directional signal.
(Can also mount on trunk lid).

« Unique Antenna Incorporated design provides
capacitive coupling. Aluminum plate puts the
ground potential right at the mounting surface.

for convenience: Magnet and trunk lip,
the two easiest installations! Place the antenna
where you want it, plug the cable into the trans-
ceiver. No holes to drill. Readily removed for anti-
theft protection. Magnet mount supplied with 12
RG-58/U coaxial cable with PL-259 type connector;
trunk lip mount with 17’ of cable.

for magnet mount adherence:
Heavy-duty 2%" magnet in plastic cup with soft
rubber gasket. Holds at top highway speeds of 55
mph. (Trunk lip mount recommended for vinyl roof
cars.) Since it won't walk, it won’t detune! "Oil-
can” effect of cup; resting on gasket. provides a
larger magnet plane than if the magnet itself were
touching the surface—yet there’s less weight on
the car, less scratch potential.

All magnet mount benefits
are standard...
not an extra-cost accessory!

FEBRUARY 1979

Letters

NiCd ZAPPER WORKS

When | first read the article on the NiCd “"Zap-
per” in your July 1977 issue, | didn't think it
would work so | didn't build it. Then | saw a
reader's recent comments on the device in
your “Letters” column so | decided to give ita
try after all. Surprise! It works great! So far,
've run into only two cells that haven't re-
sponded to the treatment. The secret seems
to be to catch the cells before they've been
shorted too long. However, the heavy current
through the cell burns the switch contacts.
Therefore, I've modified the circuit slightly

CHARGE

>
“000 —
6000uF |
(32285V)
254
(#400V)
24-56 VOC
UNFILTERED
NICO CELL

with good results. Perhaps your readers
might like to try the modification as shown
here.—Zack T. Hinckiey, Melbourne, FL.

DIRECT-DRIVE IS OLD TECHNOLOGY

In reference to Julian Hirsch’s Audio Re-
ports in the February 1978 issue, | would like
to point out that the concept of direct-drive
turntables is not new. Many years ago | had
an RCA Victor 78-rpm phonograph with an
AM radio broadcast oscillator built into it. It
was probably manufactured in the late
1930's. The bottom of the turntable had an in-
ternally toothed metal ring attached to it, and
spaced around the spindle bearing there
were stationary electromagnet coils that were
driven by 60-Hz power, providing the turnta-
ble drive. This "“motor” operated similarly to
what we call today an outer-rotor or Pabst
motor (used mostly in tape decks as reel-
drive motors).

The RCA turntable motor was low in
torque, requiring an initial Spin to get it start-
ed, and it was noisy in operation. Even so, it
was an old idea that required today's tech-
nology and refinements to bring it back to life.
—Barry Feurst, Oak Park, IL.

LARGER RECTIFIERS NEEDED
The Digital Frequency Readout featured in
your February 1977 issue has been one of
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the most useful accessories | have built for
my ham or SWL receivers. However, the rec-
tifier diodes (1N4002) specified for the power
supply were pushed to their limit by the cur-
rent of nearly one ampere drawn by the unit.
After about a year of operation, the rectifiers
aged and began to fail intermittently, causing
the operating voltage to fall to 4.2 V, with a
subsequent stalling of the counter and incor-
rect configurations on the readout. Eventual-
ly, the failures became worse until the unit
was inoperative. Substituting three-ampere
rectifiers in the power supply fixed the prob-
lem.—W.J. Kreamer, Troy, NY.

ADDENDUM TO CARING FOR DISKETTES

In preparing for publication the article “How
to Care for Diskettes,” in the November 1878
issue, one page of the original manuscript
was inadvertently omitted. As a result, some
additional information is necessary to clear
up some misconceptions that may have been
created due to the omission.

In small diskette systems, the type most
popular with computer hobbyists, the actual
diskette rotates within a protective jacket. Af-
ter the diskette is loaded and the loading door
closed, the internal mechanical arrangement
forces a pressure pad to “squeeze” the flex-
ible diskette to the head. In a sense, this pro-
duces a “dimple” in the relatively soft diskette
at the point of contact.

Depending on the diskette and drive used,
the relative head-to-diskette speed can reach
about 8 mph. Thus, if there are any scratches
on the head or if any foreign substance gets
on the diskette so that it is forced between the
head and the soft diskette surface, minute
physical grooves can be cut creating data
dropout. Figure 2, shown for what is called a
“flying head" disk system, dramatically illus-
trates how foreign matter on the surface can
create data loss on the disk.

During diskette operation, the pressure
pad on the other side of the diskette "scours”
the surface. It is possible for the pad to ac-
cumulate a layer of relatively hard dust, or
even minute (metal) oxide particles scraped
from the diskette—in most cases, even
though only one side of a diskette is used,
both sides are coated with magnetic oxide.

After some hours of use, the tiny hard parti-
cles adhering to the pressure pad can scratch
the diskette surface. If the other side of the
diskette is to be used, the rotation is then
“backwards,” which can cause surface dam-
age and result in loss of data. Itis probably
for this reason that no small diskette drives
use both sides of the diskette.

1t should have been stated at the beginning
of the “Foreign Matter” section that the me-
chanical data was for a large disk system
whose diameter and drive speed are much
higher than those of a small diskette. Thus
the rpm is much higher. However, the infor-
mation on the damage that can be caused
by foreign matter—including smoke parti-
cles, dust, and grease—holds true for all
diskettes.—Les Solomon, Technical Director.
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' New Products

! Additional information on new products
i covered in this section is available from the
I manufacturers. Either circle the item’s code

tear on the soldering tip itself and delivers
the correct safe temperature for delicate
soldering jobs on printed-circuit boards.
For heavy-duty joints and long sequences
of solder connection, the operator simply
presses a BOOST button on the soldering
iron’s handle to double the heating power
available. Address: Royel Soldering Sys-
tems, Inc., 213 S. Brand Blvd., Glendale,
CA 91204.
CIRCLE NO. 91 ON FREE INFORMATION CARD

for the given component being tested. The
analyzer also has a comparator function
for comparing circuit boards with |Cs and
solid-state hybrid circuits and in-circuit
testing for electrolytic capacitors. Address:
PTS Electronics, Inc., P.O. Box 272,
Bloomington, IN 47401.
CIRCLENO. 93 ON FREE INFORMATION CARD

i number on the Free Information Card
” or write to the manufacturer at the
H address given.
J!

Sansui

Direct-Drive

. Automatic Turntable

“ The Sansui Model SR-5090 two-speed
single-play turntable has a servo-con-
%5 trolled dc direct-drive motor and a single
' knob which controls automatic operation,
” including power turn-off at the end of play,
with the tonearm returned to rest position.

It is also equipped with a repeat control for
one to five plays and an option for endless
play. Automatic play can be interrupted at
H any time for manual operation. The manu-
facturer claims wow and flutter are down to
0.038%, rumble is better than 67 dB, S/N
better than 57 dB. A built-in strobe light
‘ permits visual check of speed using pat-
terns on the edge of the platter. Platter
| speed adjustment of +3.5% can be made.
An arm-lift lever is oil damped. $280, in-
| cluding base, dustcover, and 45-rpm spin-
dle. Address: Sansui Electronics Corp.,
\ 55-11 Queens Blvd., Woodside, NY
11377.
‘ CIRCLE NO.89ONFREEINFORMATION CARD

Robyn AM/SSB
Mobile CB

The Robyn Model SB-505D CB mobile 40-
channel transceiver, for AM and SSB oper-
ation, is said to be the first such unit with a
clarifier switch on the microphone. Other

features include an S/r-f meter, LED digital
readout with dimmer, mike gain control,
tone control, and noise blanker switch.
Specifications are: 0.5 microvolt sensitiv-
ity, 65 dB min. adjacent channel rejection,
75 dB min. image rejection, 100% modula-
tion max. and —68 dB min. spurious har-
monics. Dimensions are 24"H x 7V+"W x
9%"D(6 x 19 x 24 cm). $259.95. Ad-
dress: Robyn International Inc., 10901
Northiand Dr., Rockford, Ml 49341.

CIRCLE NO.92 ON FREE INFORMATION CARD

Tape Recorder
Care Kit

A Tape Recorder Care Kit from Maxell
Corp. is intended especially for the clean-
ing of tape heads in hard-to-reach places.
It contains a variety of specially shaped
plastic tools which can be plugged into
each other to reach around and into places
where tape heads are otherwise hard to
clean. A mirror is included for inspecting
heads in remote locations. A variety of re-
placeable felt applicator tabs and a spe-
cially formulated tape head cleaner are
supplied for cleaning purposes. $8.95. Ad-
dress: Maxell Corp. of America, 60 Oxford
Dr., Moonachie, NJ 07074.

CIRCLE NO. 94 ON FREE INFORMATION CARD

Royel
Soldering Iron

| The Royel “Duotemp"” soldering iron deliv-
ers full power on demand with the press of
a button but idles at half power. The latter
serves two purposes—it saves wear and

-

PTS Component Tester

PTS Electronics has introduced a compo-
nent tester for troubleshooting solid-state
circuitry. The Model PTS 8001 component
analyzer works both in- and out-of-circuit

NOBEL 1001
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with any standard oscilloscope to test ICs,
transistors (all kinds), diodes (all kinds),
and thyristors. A high/medium/low range
switch is provided for adjusting conditions

\
TRS-80 |
Power Interface “
JC Enterprises has developed a new pow-
er interface module, A828 AC-P, for the

Radio Shack TRS-80 computer. It provides
4 channels of programmable ac, with 600 H

W in each channel or 1600 W total. Advan-

tages to be gained with the modules use ‘
are said to include expansion of the com-
puter’s capability to include sensing switch
closures, photo sensors and 5-volt logic
levels, driving LED displays, and operating
motors, solenoids, alarms, etc. The A828
has its own 5V power supply, interface ca- H
ble, 1/0 port connector cable, enclosure,
and sample programs. The 8-bit input and
output ports are addressed with LEVEL I
BASIC, or with T-BUG and LEVEL | BA-
SIC. $165. Address: JC Enterprises, Box
23445, San Diego, CA 92123.
CIRCLE NO. 95 ONFREE INFORMATION CARD
(Continued on page 14)
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Burglar Alarm )
Breakthrough

A new computerized burglar alarm requires no

installation and protects your home or business
like a thousand dollar professional system.

It's a security system computer. You can
now protect everything—windows, doors,
walls, ceilings and floors with a near fail-safe
system so advanced that it doesn't require
installation.

The Midex 55 is a new motion-sensing com-
puter. Switch it on and you place a harmless
invisible energy beam through more than
5,000 cubic feet in your home. Whenever this
beam detects motion, it sends a signal to the
computer which interprets the cause of the
motion and triggers an extremely loud alarm.

The system’s alarm is so loud that it can
cause pain—loud enough to drive an intruder

out of your home before anything is stolen or
destroyed and loud enough to alert neighbors
to call the police.

The powerful optional blast horns can also be
placed outside your home or office to warn
your neighbors.

Unlike the complex and expensive com-
mercial alarms that require sensors wired into
every door or window, the Midex requires no
sensors nor any other additional equipment
other than your stereo speakers or an optional
pair of blast horns. Its beam actually pene-
trates walls to set up an electronic barrier
against intrusion.

NO MORE FALSE ALARMS

The Midex is not triggered by noise, sound,
temperature or humidity—just motion—-and
since a computer interprets the nature of the
motion, the chances of a false alarm are very
remote.

An experienced burglar can disarm an ex-
pensive security system or break into a home
or office through a wall. Using a Midex system
there is no way a burglar can penetrate the
protection beam without triggering the loud
alarm. Even if the burglar cuts off your power,
the four-hour rechargeable battery pack will
keep your unit triggered, ready to sense
motion and sound an alarm.

ARRIVE HOME SAFE

There's personal danger in arriving home
and finding a burglary in progress. And, if you
surprise the burglar, you risk the chance of
serious injury. With the Midex 55 protecting
your home, you can open your front door with
the confidence of knowing that no burglar lurks
inside.

When the Midex senses an intruder, it re-
mains silent for 20 seconds. It then sounds the
alarm until the burglar leaves. One minute
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after the burglar leaves, the alarm shuts off
and resets, once again ready to do its job. This
shut-off feature, not found on many expensive
systems, means that your alarm won't go wail-
ing all night long while you're away. When your
neighbors hear it, they'll know positively that
there's trouble.

PROFESSIONAL SYSTEM

Midex is portable so it can be placed any-
where in your home. You simply connect it to
your stereo speakers or attach the two op-
tional blast horns.

Operating the Midex is as easy as its instal-
lation. To arm the unit, you remove a specially
coded key. You now have 30 seconds to leave
your premises. When you return, you enter
and insert your key to disarm the unit. You
have 20 seconds to do that. Each key is regis-
tered with Midex, and that number is kept in
their vault should you ever need a duplicate.
Three keys are supplied with each unit.

As an extra security measure, you can leave
your unit on at night and place an optional
panic button by your bed. But with all its
optional features, the Midex system is com-
plete, designed to protect you, your home and
property just as it arrives in its well-protected
carton.

The Midex 55 system is the latest electronic
breakthrough by Solfan Systems, Inc. —a com-
pany that specializes in sophisticated profes-
sional security systems for banks and high
security areas. JS&A first became acquainted
with Midex after we were burglarized. At the
time we owned an excellent security system,
but the burglars went through a wall that could
not have been protected by sensors. We then
installed over $5,000 worth of the Midex com-
mercial equipment in our warehouse. When
Solfan Systems announced their intentions to
market their units to consumers, we immedi-
ately offered our services.

COMPARED AGAINST OTHERS

In a recent issue of a leading consumer
publication, there was a complete article
written on the tests given security devices
which were purchased in New York. The
Midex 55 is not available in New York
stores, but had it been compared, it would
have been rated tops in space protection
and protection against false alarms—two
of the top criteria used to evaluate these
systems. Don’t be confused. There is no
system under $1,000 that provides you
with the same protection.

YOU JUDGE THE QUALITY

Will the Midex system ever fail? No product
is perfect, but judge for yourself. All com-
ponents used in the Midex system are of aero-
space quality and of such high reliability that
they pass the military standard 883 for thermal
shock and burn-in. In short, they go through
the same rugged tests and controls used on
components in manned spaceships.

Each component is first tested at extreme
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The Midex security computer looks like a
handsome stereo system component and
measuresonly 4"x 10v2"x 7.

tolerances and then retested after assembly.
The entire system is then put under full elec-
trical loads at 150 degrees Fahrenheit for an
entire week. If there is a defect, these tests will
cause it to surface.

PEOPLE LIKE THE SYSTEM

Wally Schirra, a scientist and former astro-
naut, says this about the Midex 55. *'I know of
no system that is as easy to use and provides
such solid protection to the homeowner as the
Midex. | would strongly recommend it to any-
one. | am more than pleased with my unit.”

Many more people can attest to the quality
of this system, but the true test is how it per-
forms in your home or office. That is why we
provide a one month trial period. We give you
the opportunity to see how fail-safe and easy
to operate the Midex system is and how
thoroughly it protects you and your loved ones.

Use the Midex for protection while you sleep
and to protect your home while you're away or
on vacation. Then after 30 days. if you're not
convinced that the Midex is nearly fail-safe,
easy to use, and can provide you with a
security system that you can trust, return your
unit and we'll be happy to send you a prompt
and courteous refund. There is absolutely no
obligation. JS&A has been serving the con-
sumer for over a decade—further assurance
that your investment is well protected.

To order your system, simply send your
check in the amount of $199.95 (lllinois resi-
dents add 5% sales tax) to the address shown
below. Credit card buyers may call our toli-free
number below. There are no postage and
handling charges. By return mail you will
receive your system complete with all con-
nections, easy to understand instructions and
a one year limited warranty. If you do not have
stereo speakers, you may order the optional
blast horns at $39.95 each, and we recom-
mend the purchase of two.

With the Midex 55, JS&A brings you: 1) A
system built with such high quality that it com-
plies with the same strict government stan-
dards used in the space program, 2) A system
so advanced that it uses a computer to deter-
mine unauthorized entry, and 3) A way to buy
the system, in complete confidence, without
even being penalized for postage and hand-
ling charges if it's not exactly what you want.
We couldn't provide you with a better oppor-
tunity to own a security system than right now.

Space-age technology has produced the
ultimate personal security computer. Order
your Midex 55 at no obligation, today.

2 PRODUCTS

THAT
THINK
Dept.PE One JS&A Plaza
Nor‘lhbrook INl.60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
in Hlinois Call .......... (312) 564-7000
© JS&A Group,Inc.. 1978
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NEW PRODUCTS (Continued from page 12)

“No-Knob” Micro-
processor-Controlled
Car Stereo

The FultronR Ultra 1| (Model 16 6800), by
Arthur Fulmer, is an in-dash cassette tape
player with AM/FM stereo radio. The unit
is designed around a microprocessor,
which allows up to 14 stations to be pre-
programmed and recalled. Touch-sensi-

tive electronic controls are used to control
volume, balance, fader, treble and bass.
Four-way balance is adjusted by a touch
control for each speaker that increases its
volume while reducing the volume of the
opposite speaker. Other features include:
12 W continuous power per channel at
10% THD, auto reverse, locking fast-for-
ward/rewind, dimmable LED digital read-
out, and mono-stereo and local-distance
sensitivity controls. Stereo separation is
said to be more than 32 dB; frequency re-
sponse 30 to 18,000 Hz -3 dB; and wow
and flutter less than 0.20%. Dimensions
are: 77W and 2%"H x 57%'D (17 x 7 x 15
cm). Address: Arthur Fulmer, 260 Monroe,
Memphis, TN 38103.
CIRCLE NO. 96 ON FREE INFORMATION CARD

0.19% to 0.4% THD; 0.15% IM distortion:
70-dB mono, 65-dB stereo S/N ratio: 65-
dB hum and noise in mono. Address: Dy-
naco Inc., Box 88/Coles Rd., Biackwood,
NJ 08012.

CIRCLE NO. 97 ON FREE INFORMATION CARD

minimum, 50 watts maximum; nominal
impedance is 4 ohms. $139. Address: Au-
dicanalyst, P.O. Box 262, Brookfield, CT
06804.

CIRCLENO. 99 ON FREE INFORMATION CARD

Dynaco FM Tuner

Dynaco’s Model 2501 FM tuner features a
Varactor front end with six tuned stages,
numeric time/frequency display, and four
station presets. It also has PLL multiplex
circuitry driven by a double-tuned quadra-

1.

-, IE——

ture detector; a DYNATUNE feature that au-
tomatically locks in on a desired station
and continues to precisely track the center
of the channel; and a LED signal-strength
indicator with a 60-dB display range in 10-
dB steps. Other features include a full-time
clock, front-panel selectable deemphasis
(25/50/75 us), and low-impedance 600-
ohm audio outputs. Specifications: 16-dBf
mono, 36-dBf stereo 50-dB quieting sensi-
tivity: 1.75-dB capture ratio; 80-dB alter-
nate-channel selectivity; 100-dB image re-
jection; 30-to-45-dB stereo separation;

Compact
Color Pattern
Generator

The Model 1210 color pattern generator
from B&K Precision generates 10 patterns
for color-TV servicing and setup. Patterns
include vertical lines, horizontal lines; large
and small crosshatch; large and small
dots; single horizontal and vertical lines:
single dot; gated and ungated rainbow;
and purity. Video and sync signals are de-
rived from and synchronized to a crystal-

controlled oscillator. A color-level control
permits adjustment from zero to 100%,
while another control permits adjustment
of the r-f output level from 10,000 to 35,000
uV (into 75 ohms). Five different output
channels (2, 3, and 7 on vhf and 23 and 52
on uhf) can be selected. Power for the gen-
erator is from a 9-volt battery (not sup-
plied). Size is 6%"W x 3%"'H x 14D
(16.5 x 9.1 x 3.5 cm) and weight is 1 Ib
(about 0.45 kg). $97.50. Address: B&K-
Precision, Dynascan Corp., 6460 W. Cort-
landt St., Chicago, IL 60635.
CIRCLE NO. 98 ON FREE INFORMATION CARD

Technics
Cassette Deck

A rack-mounting, front-loading cassette
deck occupying only 3% inches of rack
height has been announced by Technics.

The RS-MB85 uses linear flourescent bar- -
graph displays, which can be set to glow
brightly or dimly and to display peak or av-
erage (VU) ievels. It also features a record-
mute switch; memory rewind and timer-
recording facilities; separate input and out-
put level controls; a full-visibility cassette
well; a quartz-locked, direct-drive capstan
motor; and a coreless reel motor. There is
also a three-position tape selector, plus a
fine-bias adjust. Wow and flutter are
claimed to be less than 0.035% wrms,
speed deviations no more than 0.3%.
$700. Address: Technics by Panasonic,
One Panasonic Way, Secaucus, NJ
07094.

CIRCLENO. 100 ON FREE INFORMATION CARD

Audioanalyst
Mini Speaker

The Phasematrix M2 is a walnut-veneered
mini-speaker (9% x 6 x 7in.) designed for
home or car use. The two-way system has
a 5", polymer-cone low-frequency driver,
crossing over at 2 kHz to a 1” tweeter. Re-
sponse is rated at 46-20,000 Hz =4 dB:
sensitivity, 89 dB SPL at one meter for
one-watt input; and maximum SPL at 2
meters, 100 dB average and 102 dB peak.
Recommended amplifier power is 10 watts

Digital Logic Trainer

The Broder Mode! 100 Logic Trainer is re-
ally a "hands-on” course in digital electron-
ics. It is built around a plastic box (with re-
movable plastic cover) and a series of
cards. The box contains a number of digital
logic devices, a row of nine slide switches,
and a liquid-crystal display bar graph. The
cards, on which are printed 40 logic prob-
lems, fit between and are keyed to the col-
umn of switches and display. Represented
on the cards are all gates (AND, NAND,
OR, NOR, XOR), fiip-flops (D, JK, T, RS,
one-shot), positive and negative edge trig-
gered devices, master/slave clocking, pre-
set and clear functions, etc. Switch circuit
and Venn diagram, as well as BCD and bi-
nary counting, problems are presented.
Problems are related to computers, com-
munications, etc. In operation, the student
operates logic switches to force a 1 to be
displayed on the designated bar indicator.
A manual is included. $69.95. Address:
L.J. Broder Enterprises Inc., 3192 Darvany
Dr., Dallas, TX 75220 (Tel: 214-357-7763).
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FISHER INTRODUCES THE WORLD’S
FIRST CASSETTE DECK WITH
WIRELESS REMOTE EDITING.

Tape recording will never be
the same.

In Fisher's 41 years of audio
leadership, we’ve introduced
many important high fidelity
“firsts.” But we honestly think
the new CR4025 tape deck is one
of our most exciting and practi-
cal innovations.

Remote electronic editing is
as important an advance in tape
recording as the cassette.

Now for the first time, you
can really enjov creating your
own personal music library
from FM broadcasts orrecord al-
bums. The editing is done elec-
tronically while recording. A
great leap forward from the old

way of recording. .. without jump-

ing up and down every 3 min-
utes to edit.

Fisher’s wireless remote elec-
tronic editor makes tape record-
ing a pleasure. The CR4025 tape
deck has a built-in wireless re-
ceiver that operates the deck’s
solenoid-actuated Pause
mechanism. The remote control
transmitter operates the Pause
control instantly from up to 20
feetaway. Relax, listen, and cap-
ture the selections you want to
keep at the push of a button.

© 1978 Fisher Corp.. Chatsworth, Calif. 91311

Zap! You eliminate any com-
mercial or announcer’s voice
from vour off-the-air FM broad-
cast recording . . . or skip any
unwanted track on an album
you're taping from.

Of course, this fantastic con-
venience wouldn’t be worth
much if you had to sacrifice per-
formance. Fortunately, you
don’t — the CR4025 has the ex-
cellent frequency response and
extremely low wow & flutter
that you expect from Fisher,
plus Dolby noise reduction for
clean. noise-free recordings.

The Fisher CR4025 is priced
at $270* and is available at se-
lected audio stores or the audio
department of your favorite de-
partment store.

New guide to buying high fidelity equip-
ment. Send $2 for Fisher Handbook, with

name and address to Fisher Corp., Dept. H,
21314 Lassen St. Chatsworth, Calif. 91311.

*Manufacturer's suggestzd retail value. Actual
selling price is at the sole discretion of the indi-
vidual Fisher dealer.

ul » -';—E:—x “»
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The first name in high fidelity.

CR4025

Dolby is registered trademark of Dolby Lahoratories.
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At CIE, you get
clectronics
carecer
training
frrom )
specialists.

If yow're interested in learning how to fix air
conditioners, service cars or install heating
systems —talk to some other school. But if
yow’re scrious about ¢leetronies, come to
CIE -The Eleetronies Specialists.

& 5 4 ’ [ ;
WA £ IS}%M?-'-&.%M#"? mﬁ}-*ﬁ%ﬁﬂ

Special Projects Director
Cleveland Institute of Elecetronics

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

Why trust your education
and career future to
anything less than a
specialist?

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

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

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

Specialists aren’t for
everyone.

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

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

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

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

That's what happens with CIE’s
Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely. .. before you start to
apply them!

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

In fact, depending on the course
vou take, you'll do most of the basic
things professionals do every day—
things like servicing a beauty ofa
Zenith color TV sct. . . or studying a
variety of screen display patterns
with the help ofa color bar generator.
FEBRUARY 1979

Plus there'’s a professional quality

oscilloscope vou build and usc to

“ ” ‘e X seaqd
sec’” and “‘read” the characteristic

waveform patterns of electronic

equipment.

You work with experi-
enced specialists.

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

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

We don’t mind. We have a fine

record of preparing people to take . ..

and pass. . . the government-
administered FCC Licensc exams.
In fact, in continuing surveys ncarly
4 out of 5 of our graduates who take

the exams get their Licenses. You
mav alrcady know that an FCC
License is needed for some careers
in clectronics —and it can be a
valuable credential anytime.

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

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

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

For your convenicnece, Ul try to
arrange for a CIE representative to
contact vou to answer any questions
vou may have.

Remcmber, if you are scrious
about learning electronics. .. or
building upon your prescnt skills,
vour best bet is to go with the elec-
tronics specialists—CIE. Mail the
card or coupon today or write CIE
(and mention the name and date of
this magazine ). 1776 East 17th
Street, Cleveland, Ohio #4114,

Patterns shown on TV and oscilloscope screens are simulated.

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

Cleveland Institute of Electronics, Inc.

1 ClI
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1776 East 17th Street, Cleveland, Ohio 44114

l Accredited Member National Home Study Council
. "] YES... John, | want to learn from the specialists in electronics —CIE.
Send me my FREE CIE school catalog — including details about troubleshooting
l courses — plus my FREE package of home study information. PE 83
Print Namc _ S
. Address__ Apt.
. Citv_ e —
. Statc. _ _ Zip
. Age ~____ Phone{arcacode) I
Check box for G.1. Bill information: ~ Veteran Active Duty
. Mail today?
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Stereo Scene

By Ralph Hodges

PLAYING BY THE NUMBERS AND OTHER RUMINATIONS

S | WRITE, the 61st Convention of

the Audio Engineering Society is
in full swing and the corridors of New
York's Waldorf Astoria are abustle with
convocations of the great, the near
great, the just-getting-started, and the
thoroughly bewildered. The energy level
of this year's New York convention is ex-
ceptionally high, and the impetus seems
to be the new digital recording tech-
niques that are already impinging on the
sound industry with perhaps unexpected
vigor. The Soundstream digital master-
ing recorder, which is generally toted
around by the company's chief execu-
tive, Dr. Thomas Stockham, seems to
be everywhere these days, backing up
direct-to-disc recording sessions, under-
going close scrutiny by the record-indus-
try majors, and frequently winning the
place of honor as the source for the
master tape from an important recording
project. 3M has sworn that initial deliver-
ies of its fabulous 32-track recorder will
have taken place by the time you read
this. Also, the associated editing sys-
tem, seen for the first time at this con-
vention, is scheduled for availability later
on in the year. Sony has managed to
sneak a U-matic video recorder and a
PCM adapter into a recent recording
session of Beethoven's Ninth Symphony
by the St. Louis Symphony. The digital
system was plugged straight into CBS's
mixing console; and while the results
were not overwhelming, the Sony tape
still managed to attract considerable in-
terest. The Ampex people have yet to
demonstrate an actual digital tape ma-
chine; but they are clearly close to it.

S Fig. 1. Gap
= z oo | 8scatter makes
CD | phase-time
il | oo | errors between
| o | tape tracks.
E._—v—_- o
| o

RANGE OF
GAP POSITIONS
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The Quality Question. Now over the
years "God’'s Gift to Audio” has ap-
peared in various forms and guises, but
no one has noticed that the big record-
ing outfits like CBS, RCA, and Capitol
are celebrating its advent to any extent.
In the case of digital of course, we are
hardly talking about a gift, because with
the possible exception of RCA, virtually
all digital purchases or rentals are going
to come from outside sources. And they
are going to cost. So why are the majors
taking such a pointed interest in the
problematic technology of digital record-
ing at this time? | could be wrong, but |
think we audiophile types may have fi-
nally succeeded in hounding them to
death. The Angel division of Capitol Re-
cords has recently announced that it will
take all its final production to Wakefield
Manufacturing, a pressing plant in
Phoenix, Arizona that has earned an en-
viable reputation for quality work. This is
despite the fact that Capitol has its own
pressing plants scattered about the
country. Presumably Capitol has
enough pop-music releases to keep
them working at capacity. Still, Capitol's
willingness to take its classical produc-
tion “out of the house"—incurring signifi-
cant additional costs, no doubt—is a
very gracious admission of past prob-
lems and an encouraging sign of deter-
mination to do better. Other companies
have made similar concessions.

God’'s Gift to Audio. At this point,
when direct-to-disc and other activities
of relatively small producers have raised
the quality-consciousness of the major
record companies to new highs, along
comes digital with what seems to be the
ideal way out. Digital is clean, and digital
is quiet. It permits editing—very precise
editing as we shall soon see—and re-
takes; and it evokes images of “Tech-
nology” with a capital “T.” (In other
words, it will look very good emblazoned
on the front cover of a record jacket.) Di-
rect-to-disc may be clean and quiet, but
it permits none of the mechanical pro-

www.americanradiohistorv.com

cesses to which the big companies have
become accustomed in assembling the
best possible performance. Hence, ex-
pensive or not, digital seems a godsend
in a world in which consumers are be-
coming very particular about the techni-
cal quality of records they buy.

But is it actually a godsend? Let's look
at two aspects of digital performance:
one on the positive side of the ledger
and the other (possibly) on the negative.
The positive one occurred to me while
puzzling over the magnificent violin
sound on a tape of Copland's Appalachi-
an Spring that was brought to the con-
vention by 3M. The tape was initially re-
corded on 3M's 32-track digital master-
ing machine; and it certainly had many
of the sonic "signatures” of a multitrack
production: close-up perspectives on
the orchestra, a relatively low content of
ambient sound, some subtle discontinui-
ties in the stereo image, etc. it was not,
in other words, exactly the way | like to
hear an orchestra reproduced. How-
ever, the violins and lower strings still
sounded glorious in a way that | just
don't associate with close-miked, muilti-
track recording sessions.

Explanation? Well, there's a hypothe-
sis that | can’t absolutely vouch for, but
which seems to fit some of the facts. It
goes like this.

Suppose you are conducting a multi-
track recording session involving a large
symphony orchestra. You send your as-
sistants out to various positions right in
front of the orchestra—and sometimes
in its very midst—and have them set up
microphones wherever they look right.
When this process is completed, you
may have as few as two or as many as
six or more mikes directed at the violin
section alone. At this point you may as-
sign each of the violin mikes to its own
track on the master tape recorder, or
you may mix their outputs down into just
a few tracks. But in any case, you know
that sooner or later the contributions of
all those mikes are going to have to be
electrically mixed together in complex
ways to create the final recording. And
here—if you know what you're doing—is
where you foresee trouble. All over the
left-hand side of that orchestra, there
are microphones picking up the same vi-
olin, but the mikes are not equally dis-
tant from that violin. The phase relation-
ships between the outputs of those mi-
crophones become very interesting in-
deed; and, when they are electrically
mixed, there are a host of severe or mi-
nor signal reinforcements and cancella-
tions that, at worst, can reduce those

POPULAR ELECTRONICS
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SAVE UP TO S5O%
ON PARTS.

Hobbyist or professional. there
are probably a lot of circuits you
build just for the fun of it. And a lot
you'd like to build. but never get
aroundto.

Onereason is the cost of parts.
Parts you buy for one project, but
cantre-use ..becauseyou havent
time to take them carefully apart
Or because of heat and mechanical
damage that occur when you do.

Now. there's an easier way that
can save you big money on parts
and hours on every project. as well.
Proto-Board" Solderiess
Breadboards.

Now, assembling, testing and
modifying circuits is as easy as
pushing in—or pulling out—a lead
IC's, LED's, transistors. resistors.
capacitors .. virtually every kind of
component .. connect and inter-
connectinstantly vialong-life. nickel
silver contacts. No special patch
cords or jumpers needed — Just

NO. OF 14-PINDIP SUGG.  OTHER
MODEL TIE-POINTS CAPACITY LIST * FEATURES
P8-6 630 $15.95 K- 104minute
assembly
PB-100 760 10 19.95  Kit- with larger
capacity
PB-101 940 10 22 95  Bdistnbution
buses Mgher
capacity
PB-102 1240 12 26.95  lLarge capaciy,
moderate price
PB-103 2250 24 4495  Even larger
capacity only
27¢ per tie-point
P8-104 3060 32 54.95  Largest capacity
towest price
per tie-point
PB-203 2250 24 7500  Builltin 1% regu-
lated BV 1A jow-
npple power
suppiy
PB-203A 2250 24 124.95  Asabove plus
separate ' -amp
15V and 15V
internally adjust -
able regulated
outputs
“Manutacturer s suggested list
Prices and spectfi ns subject to change withou! notice

lengths of ordinary #22-30 AWG
solid hookup wire
Circuits go together as quickly as
you can think themup. And parts
are re-usable, so asyour junk box’
builds, you build more and more
projects for less and less money.
Before you invest in your next
project. investina CSC breadboard.
NEED MORE INFORMA-
TION? CALL 203-624-3103 to
order. or for the name of your local
distributor Prices slightly higher
outside USA
CONTINENTAL SPECIALTIES CORPORATION

Corporate Headquarters:

Continental Specialties Cor]poration

70 Fulton Terrace. Box 1942, New Haven, CT 05509
351 California St.. San Francisco, CA 94104
(415)421-8872 TWX 910-372-7992

Europe, Africa. Mid-East: CSC UK LTD.

Shire Hill Industrial Estatz. Jnits 1 and 2

Saffron Walden, E3s3x CB 11 3AQ

Telephone SAFFRON NALDEN 21682

Telex: 817477

CIRCLENO. 13 ON FREE INFORMATION CARD

1978. Continent il 3pecia ties
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glorious string choruses to the sound of
an overage soprano with a bad cold.

So you do a preliminary mix, just to
get an approximation of the way you
hope the final record will sound. As nec-
essary while doing this, you move micro-
phones to reduce interference and per-
haps subtract or add a few. Then you roll
some tape so that the conductor and
others can come back into the control
room to hear how it's all working out. Fi-
nally, once they've given their approval,
the session gets down to business trying
to produce some acceptable outtakes.

With the session successfully com-
pleted, you hop a plane back to wherev-
er your studio headquarters are located
and begin to mix the multitrack tape. But
suddenly there is trouble; the approved
mix doesn’t sound right in the mix-down
room. Why? Because, although you
paid close attention to microphone posi-
tioning at the session itself, you had no
control whatever over lack of gap coli-
nearity in the multitrack head stacks
(Fig. 1). Such a lack of colinearity is
called "gap scatter,” and even the best
tape heads have some, but never in ex-
actly the same pattern, of course. So
here you are, back home, trying to mix
your tape on an entirely different ma-
chine (you have presumably left the ses-
sion recorder back in the orchestra's
home city for reuse in the next session),
and its differing pattern of gap scatter is
giving you much the same trouble with
phase-interference effects that you suf-
fered with microphone piacement.

Digital really comes to the rescue
here. The gap-scatter problem on some-
thing like the 3M 32-track machine,
would have to be at least an order of
magnitude worse to have any effect on
its operation. This is because the rate at
which information is retrieved from the
tape depends not on whether one gap in
the head stack leads or lags another, but
on the intervals defined by a carefully
controlled clock frequency. If one gap
“reads” the tape a little ahead of anoth-
er, no problem. The system will place
the signals from all the gaps into memo-
ry and release them, with precise simul-
taneity, when the clock so directs. This
means that, for the first time, one studio
tape recorder can be functionally identi-
cal to any other. What's more, gap-scat-
ter problems between the record and
playback heads of a single machine are
also taken care of.

A Slight Difficulty. Now, although
we can show that any digitized signal we
manage to get on a tape is almost literal-
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ly carved in stone, getting the signal on
to the tape is quite another story. Take,
for example, a 20-kHz signal that we
want to record on a digital system with a
40-kHz sampling rate (all the practical
digital audio-recording systems have a
higher samplihg rate than this, but not all
that much higher). Figure 2 shows the
20-kHz waveform and the points along it
that are quantized by the recording sys-
tem. (These quantization points could
occur anywhere along the waveform,
depending only on how the evolution of
the waveform synchs with the clock
rate.) The second part of Fig. 2 shows
the output, before low-pass filtering, of
the D/A converter we are using to re-
trieve the signal. Note that there is an
amplitude error "built into” the record-
ing. The third part of the figure illustrates
the output of the low-pass filter, with an
obvious shift in the zero crossing of the
waveform—a phase shift, that is.

Digital systems introduce these ampli-
tude and phase errors in a relatively ran-
dom fashion. The only thing certain is
that their occurrence and probability of
severity increase as the input-signal fre-
quency approaches the sampling rate.
Analog audio systems introduce them
with fair predictability. They can be mea-
sured and plotted in the form of frequen-
cy-response curves and group-delay
characteristics. Those authorities in-
clined to worry about phase/time dislo-
cations are particularly concerned over
gradually evolving standards that would
seem likely to peg the sampling rate of
professional digital recording systems
somewhere in the neighborhood of 50
kHz. This is too low a rate, they believe,
and the resulting ambiguities in quanti-
zation at the highest audio frequencies
are certain to show up as intermodula-
tion-distortion products well within the
audio band.

How do they account for the easy tol-
erance most humans have exhibited for
similar effects during the analog era?
Some think that the other conspicuous

ZERO CROSSING NOTE
AMPLITUDE
______________ / ERROR
J ______________ '__|I

QUANTIZATION
POINTS

ORIGINAL
SIGNAL

OUTPUT OF D/A
CONVERTER
BEFORE FILTERING

NEW ZERO
CROSSING

Fig. 2. A 20-kHz
sine wave digitized
with a 40-kHz

FitrEEG sampling rate.
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faults of analog recording systems have
masked these aberrations, but that the
superior overall performance of digital
systems will bring them right out in the
open for all to hear. Another camp pro-
claims that the randomness with which
these distortions will come and go in a
digital system is sure to become an irri-
tant. In other words, everything will be
fine at one moment and terrible at the
next. But all seem agreed that we de-
serve something better than the present
proposals for digital standards, the idea
being that the technoiogy is too good to
be introduced in a half-baked form, and
that we risk widespread consumer rejec-
tion if we don't take preliminary pains to
ensure that everything works as well as
it can.

| hope you've notice that | have been
careful to avoid taking a stand on this is-
sue. In general | have been quite happy
with what | have heard from the profes-
sional studio recorders that employ digi-
tal techniques. | am almost equally satis-
fied with the PCM disc and video-cas-
sette systems that are intended for con-
sumer use (and which have come in for
a much greater amount of preliminary
criticism than the professional tape Sys-
tems). Granted that an open demonstra-
tion of these systems before audio
professionals would be handled in a
rather painstaking way, and any record-
ed material that did not measure up to
standards would be scratched. Yet
some of the digital machines have be-
haved superbly in actual recording ses-
sions, during which there is no time to
sort out difficulties in the hardware. Thus
it seems to me that neither the pro’s nor
the con’s have contructed an irrefutable
case as yet.

Standards. The critics of digital re-
cording want standards that will en-
sure—or at least permit—evolution or
recording systems to encompass signifi-
cantly higher sampling rates and bit den-
sity. Those who favor digital want to get
onwith it. Neither group is having its way
at the moment because an importer
(from Europe) of high-quality analog re-
cording equipment has successfully
shut down the activities of the Audio En-
gineering Society’'s committee on digital
standards with a court injunction claim-
ing restraint of trade. is this individual
protecting us from our own worst inclina-
tions, or is he merely trying to strengthen
his own market position? | certainly don't
know, but | would like to. And the rest of
you would certainly not be ill advised to
take an interest in this question also. ©
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The New Realistic High-Power, 5-Way
Speaker for Sensational Autosound

0x9" Woofer! 2-3/4" Midrange! Solid-State Tweeter!

A car speaker like no other. Why? We
gave it a big wooter with a 1V4-pound
magnet and a 4-layer voice coil for deep
and powerful bass — without cone
breakup and distortion. For midrange
realism, we built-in a separate coaxial
cone with its own magnet and

4-laver voice coil. And for brilliant
high frequencies, we added a
piezoelectric tweeter with solid-state
reliability, simplicity and freedom
from distortion. The result? True
hi-fi quality in a system handling
up to 60 watts RMS, yet ethcient
enough for moderate power
amplifiers. Manufactured by
Radio Shack in nwr oun

Fort Worth factory. Ask for

i #40-1256 and drive a
il hunderous bargain at 49.95™ each.

- Retall prices may vary at individual stores and dealers

Heavy-duty acoustically
transparent grill included!

“Installing my Realistic
speakers was easy — all
mounting hardware and
{  instructions were

| included.”

Another Great Value —Our
High-Power Two-Way Spea<er

FREE ’79 Catalog!

See what's really new in electronics.
Bigger and more colorful than ever — 176
pages. over 2000 exclusive items!

Same great looks and power
capacity, but with a dynamiztype
tweeter, at $10.00 less. #40-1255.
Just 39.957 ezc.

Sold Only Where You See This sign.

—= Radio fhaek

A Diviston of Tandy Corporuation. Fort Worch. Texas 76102
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Julian Hirsch Audio Reports

basic stereo power
amplifier provides
75 W/ch at

0.02% THD

o Eamms i The new Hitachi

; % Model HMA-7500
Y2 basic power am-
_ \\‘5 piifier is rated to

SRS defiver 75 watts/-

channel into 8 ohms from 20 to 20,000
Hz with no more than 0.02% total har-
monic distortion. It uses high-power
MOSFET output transistors instead of
the customary bipolar devices. The
FET (field effect transistor) offers sev-
eral major advantages over bipolar
transistors, including high linearity,
extremely fast switching time, and
high input impedance.

The amplifier measures 1714"W X
14"D X 614"H (43.8 X 35.5 X 16.5 cm)
and weighs 34.8 Ib (15.8 kg). Optional
handles are supplied. Suggested re-
tail price is $500.

General Description. The most
prominent physical feature of the am-
plifier is a pair of large, well-lighted
power meters on the front panel. They
are logarithmically calibrated over a
range from 0.1 to 200 watts (based on
8-ohm loads) and respond fast
enough to follow program peaks. Sep-
arate pushbutton switches energize
two sets of speaker outputs. A toggle
power switch and a headphone jack
complete front-panel features.

On the rear apron are the input
jacks, binding-post speaker terminals,
a single unswitched ac outlet, and a
slide switch labelled NORMAL and Dc.
In the first position, the switch inserts
a capacitor into the signal input path.
In the bC mode, the amplifier is com-
pletely direct-coupled from input to
output (including all internal feedback
paths). Internal sensing circuits actu-
ate a relay that cuts off the speaker
outputs if any significant dc potential
appears at the amplifier's output. (The
latter might occur if the drive is from a
signal source that has a leaky output
coupling capacitor or if too great a sig-
nal amplitude is applied to the inputs.)

Since the power MOSFET is a high-
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MOSFET output transistors
simplify circuitry in

the Hitachi HMA-7500
stereo power amplifier

impedance device and is driven by a
voltage instead of a current, the
HMA-7500's circuitry differs consider-
ably from that of the typical bipolar-
transistor power amplifier. In the lat-
ter, much of the circuitry is devoted to
stabilizing the operating conditions of
the transistors against temperature
changes and protecting the output

outputs clipped
at 88'% W/ch
into 8 ohms

transistors against damage from ther-
mal runaway or excessive drive. The
MOSFET, on the other hand, is inher-
ently stable and free from runaway
and secondary breakdown problems.
As a result, the circuits of the Model
HMA-7500 are unusually simple.

The amplifier has a differential bipo-
lar transistor input stage, which is fol-
lowed by a differential driver stage
with an active collector load (so-called
“current mirror” operation). This latter
stage drives the complementary out-
put MOSFETs directly. The overall
negative feedback goes from the out-

www.americanradiohistorv.com

put to the second input of the input dif-
ferential stage.

Hitachi and several other amplifier
manufacturers believe that very low
frequency transients in one channel of
an amplifier, which can also affect the
supply voltages on the other channel,
are responsible for crosstalk effects
that can cause a “wandering” of the
stereo image. The most obvious solu-
tion is to power each channel from its
own power supply. This is what Hita-
chi has done in the Model HMA-7500,
providing separate power transform-
ers, rectifiers, and filters for the +52
volts supplied to the output stage of
each channel. Second windings on
each transformer are combined to
feed a common rectifier and voltage
regulators that supply +12 voits and
+58 volts to the low-leve! stages of
both channels. Since these stages op-
erate in class A mode, their current
drainis constant.

Laboratory Measurements. The
characteristics of a MOSFET power
amplifier are so different from those of
a conventional bipolar power amplifier
that few of our test results followed a
familiar pattern. For example, follow-
ing a one-hour preconditioning period

POPULAR ELECTRONICS
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New 'customized" look!
Mode! M-500 sidebody mount
top loaded fiber glass whip
with super performance

For over a quarter century, buying the

very best CB antenna has meant buying

Antenna Specialists. From superior materials,

like resilient 17-7 PH stainless steel whips —to

superior engineering, like the cool running coil in the famous "'Big
Momma' — these are the finest antennas money can buy. Only now you can
buy them for less! Because your Antenna Specialists dealer is offering big
25th Anniversary savings on over a dozen of our newest and most popular
models. It’s a silver opportunity to move up to the stripes of quality...so
see your dealer today!

the antenna specialists co.

a member of The Allen Group Inc.

12435 Euclid Ave Cleveland, Ohio 44106

Export: 2200 Shames Drive. Westbury. L. NewYork 11580
Canada: A C Simmonds & Sons. Ltd

‘Strpes of Qualty
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at 25 watts output, the amplifier was
barely warm. Outputs clipped at 88.5
watts/channel when driving 8-ohm
loads at 1000 Hz (for an IHF clipping
headroom rating of 0.72 dB). Into 4
and 16 ohms, the amplifier delivered
93 and 48 watts, respectively. IHF dy-
namic headroom rating was 1.25 dB,
since the amplifier was able to deliver
100 watts for short periods.

Input sensitivity was 0.11 volt for a
reference output of 1 watt, while out-

slew factor was 16Y....
most amps are pressed
to achieve 2 or 3

put noise was below our measure-
ment limit of 100 microvolts (- 90
dBV). The input resistance of 50,000
ohms was shunted by 200 picofarads
of capacitance.

The wide frequency range of the
MOSFET was effectively demon-
strated by the ampiifier's low-level fre-
guency response and its IHF slew fac-
tor. The frequency response was fiat
within 0.1 dB from dc to about
50,000 Hz and was down 1.5 dB at
200 kHz and 6 dB at 500 kHz. With
the input switch set to NORMAL, the
low-end response was down only 1
dB at 5 Hz.

The slew factor is measured by
driving the ampilifier to rated power at
1000 Hz and maintaining the same in-
put level while increasing the frequen-
¢y until the distortion in the output
reaches 1%. We were unable to make
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distortion measurements above the
audio range, but we watched the
waveform on an oscilloscope and did
not see any departure from a sinusoid
up to 330 kHz. Assuming that to be
the 1% distortion point, the slew factor
was 330/20, or 16.5. Since most am-
plifiers are pressed to achieve a slew
factor of 2 or 3, this suggests that the
HMA-7500 will be unlikely to suffer
from any kind of transient intermodu-
lation distortion caused by its ability to
deliver substantial power outputs at
very high frequencies.

We are accustomed to finding am-
plifiers with less distortion at low fre-
quencies than that of our Radford os-
cillator (which has figures of about
0.01% at 100 Hz to 0.25% at 20 Hz).

However, most amplifiers reveal a
definite increase in distortion at the
higher audio frequencies. In the case
of the HMA-7500 amplifier, the low-
end distortion followed the expected
pattern, and the distortion remained at
a fixed 0.008% from 300 to 5000 Hz at ‘
any power level from 7.5 watts to the |
rated 75 watts. Beyond 5000 Hz, the |
distortion dropped to 0.004% at
10,000 Hz and up. This was consis-
tent with the amplifier's behavior in the
slew factor tests, but was neverthe-
less surprising.

At 1000 Hz, distortion was a con-
stant 0.008% from 0.1 to 80 watts out-
put and 0.012% at 90 watts, just as
clipping occurred. IM distortion was
0.003% to 0.005% from less than 1

Performance Specifications

Specification
Continuous output,
8 ohms, 20-20,000 Hz
Power bandwidth (IHF)

Rating

75W at0.02% THD

510 100,000 Hz

Measured
Confirmed

Not measured

at 50% rated output at 0.05%
Frequency response (DC) Dc to 200,000 Hz Dc-200,000 Hz i
(at 1 watt output) +0/-1dB +0/-1.5dB
(NORM) 6 t0 200,000 Hz 510 200,000 Hz
+0/-1 dB +0/-1.5dB I
Input sensitivity 1 volt 0.11 V/1 W (50k) I
(equiv. 0.95 V/75 W)
Channel separation 100 dB (1000 Hz, 20 Hz:115dB
input shorted) 1000 Hz: 100 dB
20,000 Hz: 87 dB
(1000-ohm input term.)
S/N ratio (IHF-A) 120 dB Betterthan 30 dBre 1 W
(equiv. better than 109 dB
re 75 W) Measurement iimit
Speaker impedance 4-16 ohms —

www.americanradiohistorv.com
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Why you should buy a digital
multimeter from the
leader in digital multimeters.

If you're shopping for your first multi-
meter, or moving up to digital from
analog, there are a few things you
should know.

First, look at more than price. You'll
find, for instance, that the new Fluke
8020A DMM offers features you won’t
find on other DMMs at any price. And
it’'sonly $169*

Second, quality pays. Fluke is recog-
nized as the leading maker of multi-
meters (among other things) with a
30-year heritage of quality, excellence
and value that pays off for you in the
8020A.

Third, don’t under-buy. You may think
that a precision 3%-digit digital multi-
meter is too much instrument for you
right now. But considering our rapidly
changing technology, you're going to
need digital yesterday.

If you're just beginning,
go digital.

Why not analog? Because the 8020A
has 0.25% dc accuracy, and that’s ten

times better than most analog meters.

Also, the 8020A’s digital performance
means things like 26 ranges and seven
functions. And the tougher your home
projects get, the more you need the
8020A’s full-range versatility and ac-
curacy. The 8020A has it; analog meters
don’t.

If you're a pro.

You already know Fluke. And you
probably own a benchtop-model multi-
meter.

Now consider the 8020A: smaller in
size, but just as big in capability. Like
2000-count resolution and high-low
power ohms. Autozero and autopolarity.
And the 8020A has 3-way protection
against overvoltage, overcurrent and
transients to 6000V!

Nanosiemens?
C;ndilctance;l‘(; stistance Conversion
10
e RX
g 100
#.8
-]
§ 1000
10,000 = L &
To1 . 1 100 100
Conductance (nS) nanosiemens

Beginner or pro, you'll find the meter
you now have can’t measure nanosie-
mens. So what? With the 8020A con-
ductance function, you can measure
the equivalent of 10,000 megohms in
nanosiemens. Like capacitor, circuit
board and insulation leakage. And, you
can check transistor gain with a simple,
homemade adapter. Only with the 8020A,
a 13-oz. heavyweight that goes where
you go, with confidence.

What price to pay.

$169.*

Of course, you can pay more. Or less.
In fact, you could pay almost as much
for equally compact but more simplistic
meters, and get far less versatility. And,
the 8020A gives you the ‘plus’ of custom
CMOS LSI chip design, and a minimum
number of parts (47 in all). All parts
and service available at more than 100
Fluke service centers, worldwide. Guar-
anteed, for a full year.

Rugged. Reliable. Inexpensive to
own and to operate; a simple 9V battery
assures continuous use for up to 200
hours.

Where to buy.

Call (800) 426-0361 toll free. Give
us your chargecard number and we’ll
ship one to you the same day. Or, we’ll
tell you the location of the closest
Fluke office or distributor for a per-
sonal hands-on feel for the best DMM
value going.

*{J.S. price only

Fluke 8020A DMM for
Home Electronics Experts: $169

1808-7101

FEBRUARY 1979

FLUKE
®
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Product Focus

The MOSFET has some powerful ad-
vantages over bipolar transistors, includ-
ing its inherent linearity, wide frequency
response, fast switching speed, and free-
dom from thermal runaway effects and
secondary breakdown. For some time,
MOSFET applications were limited to
low-level r-f and audio stages, but sever-
al years ago a type of transistor known as
the “vertical FET” (or VFET) made its ap-
pearance. It combined the basic charac-
teristics of the lower power MOSFET with
a high power handling ability and has
been used in a few amplifiers. The VFET
is an expensive device to manufacture
and has not made much headway in pen-
etrating the lower-price ranges of con-
sumer hi-fi equipment.

Hitachi has succeeded in developing a
MOSFET with different internal construc-
tion from that of the VFET. Its power
MOSFET is now available in fully com-
plementary forms for use in audio output
stages. In the Model HMA-7500 power
amplifier, the MOSFET's extreme lineari-
ty is evidenced by very low distortion,
which our measurements revealed to be
entirely second harmonic (and thus the
least offensive from a musical stand-
point). The frequency response of a pow-
er MOSFET extends into the megahertz
region, compared to bipolar power tran-
sistors whose gain falls rapidly even in
the upper part of the audible range.

With this wide frequency range comes

a high switching speed, which gives the
power MOSFET its ability to generate
high power at uitrasonic frequencies with
very low distortion when compared to
any bipolar device. Since the MOSFET is
inherently stable and will not “self de-
struct” from thermal runaway, many of
the circuit components that serve to pro-
tect the output transistors in a conven-
tional amplifier are not needed in a MOS-
FET ampilifier. The high gain and high in-
put impedance of the power MOSFET
give it many of the properties of vacuum
tubes, with a corresponding reduction in
overall circuit complexity.

Hitachi's use of power MOSFETs in
the Model HMA-7500 has resulted in an
amplifier with virtually ideal properties. It
is relatively immune to damage from
overdriving, does not overheat (in fact, it
runs far cooler than most ampiifiers we
have tested); and even if it did get hot,
the output devices would not be in dan-
ger of destruction. Presumably, the Hita-
chi MOSFET process is capable of a
higher yield (and therefore a lower per
unit cost) than the current VFET manu-
facturing process. If this proves to be the
case, we can look forward to seeing
these devices in lower-priced amplifiers.
While the Model HMA-7500 is by no
means inexpensive, one should realize
that, in addition to using the MOSFETS, it
is a heavily constructed, deluxe amplifier
with two separate power supplies.

watt to about 50 watts. It reached
0.007% at 90 watts. The distortion, in
all cases, was purely second-harmon-
ic. We never detected any higher-
order distortion components.

Channel separation measured 100
dB at 1000 Hz, exactly as rated. We
drove one channel, terminated the in-
put of the other in an IHF standard of
1000 ohms, and measured the output
of the undriven channel. At 20 Hz, the
separation was 115 dB; and at 20,000
Hz, it was 87 dB. No doubt this ex-
treme isolation can be credited, at
least in part, to Hitachi's use of entire-

ly separate powér supplies for the two
channels. The power meters were
about as accurate as most we have
seen. Typical errors were 30% to
40%, but the fast response of the
pointers made the meters useful in-
dicators of output power.

User Comment. We could detect
no audible differences between the
Hitachi Model HMA-7500 and other
fine amplifiers to which we compared
it. The Hitachi amplifier is completely
free of any unwanted sound, whether
it be a turn-on or turn-off transient

(eliminated by the time-delay circuit
that keeps the speakers disconnected
until the amplifier has been on for
about seven seconds and all tran-
sients have decayed), or hiss and
hum (which are unmeasurable as well
as inaudible).

Although Hitachi recommends that
the amplifier be operated in its dc
mode unless a dc offset voltage is
known to be present in the input sig-
nal, there is no particular advantage to
doing this. When operated in the dc
mode, it can cause some baffling ap-
parent malfunctions in the system. For
example, when we inserted certain
accessories between the preamplifier
and the power amplifier, the outputs
remained silent. At first, we thought a
cable had come off or that some com-
ponent had failed. We soon found,
however, that the “fault” was caused
by a very low-level dc leakage in the
output of the device connected to the
amplifier that activated its protective
circuit. When we switched to NORMAL,
all was well. Since there is no signal
indicator to notify the user that the
protective circuit has been activated,
one has no clues to the cause of the
silence. (The power meters indicate
zero under this condition, since they
are driven by the speaker outputs.)

For a 75-watt/channel ampiifier, the
Hitachi HMA-7500 is far from inexpen-
sive. On the other hand, even though
one can buy a more powerful amplifi-
er, we doubt that there are any that
are “better” in any substantive re-
spect. We are agnostic on the matter
of the audibility of transient-inter-
modulation (TIM) or slew-induced dis-
tortion under real-world listening con-
ditions, as readers might know. How-
ever, true believers may find solace in
the thought that this amplifier can de-
liver a healthy power output in the
range of hundreds of kilohertz and will
certainly not be fazed by any signal
reaching it from an audio source.
CIRCLE NO. 101 ON FREE INFORMATIONCARD

the Akai PRO-1000 is a
"semiprofessional”
three-speed, open-reel

tape recorder

28

www.americanradiohistorv.com

The Akai Model
PRO-1000 is a
deluxe open-reel
a= stereo tape re-
e S corder whose fea-
tures and performance bridge the gap
between good home recorders and
true professional equipment. As such,
it is an excellent example of a genuine
“semiprofessional” tape recorder.
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fact:

dramatic freedom

from distortion comestoa
mid-priced cartridge:
the new Shure M95HE...

the Shure M9SHE

an affordable, audible improvement

One of the critically acclaimed advances
introduced in Shure’s incomparable V15 Type IV
pickup is its revolutionary and unique
distortion-reducing Hyperelliptical stylus. Now,
you can enjoy this standard of sound purity in a
new, ultra-flat frequency response, light tracking,
high trackability cartridge that will not tax your
budget: the new Shure Model MO5HE.

the Hyperelliptical stylus tip

ey
i ¥
' of
.8
i
+ Ty,
SECT =
- e
- ~ DIRECTION A
BIRADIAL (ELLIPTICAL) HYPERELLIPTICAL
STYLUS SUCH AS STYLUS OF
(N M95£D THE MISHE

The Hyperelliptical nude diamond tip
configuration represents a significant advance in
tip design for stereo sound reproduction. As the

figures show, its “footprint” (represented by black

oval) is longer and narrower than the traditional
Biradial (Elliptical) tip-groove contact area.
Because the Hyperelliptical footprint geometry is
narrower than both the Biradial and long-contact
shapes such as the Hyperbolic, it is pre-eminent
for reproduction of the stereo-cut groove.

SEND FOR FREE BROCHURE AL800:

9 0%

o

HARMONIC AND INTERMODULATION
DISTORTION FOR VARIOUS TIP SHAPES
56% 56%

¥

2 3% 23%

35%

17%

SPHERICAL HYPERBOLIC BIRADIAL HYPERELLIPTICAL

Second harmonic distortion Intermodulation distortion
Average both channels, 8 kHz, Average both channels,

5 cm/sec peak recorded velocity 1 kHz/1.5 kHz

a measurable drop in distortion

As a result of the optimized contact area of the
Hyperelliptical tip, both harmonic distortion
(white bars in graph above) and
intermodulation distortion (black bars) are
dramatically reduced.

upgrade your present M95 If you already
have a Shure M95 Series Cartridge, you can improve
its freedom from distortion right up to the standards of
the new MI5SHE cartridge simply by equipping it with
a Model N95HE stylus. The cost is extraordinarily fow
— yet the difference in sound will be immediately
apparent. Takes only seconds to install — requires no
tools whatsoever.

M95HE cartridge &
N95HE stylus

S SHURE Y

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sound systems
and related circuitry.
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tape transport

and electronics are
housed in separate
portable sections

The PRO-1000 is a three-speed re-
corder that accommodates 10v%"
(26.6 cm) reels and operates at 15,
7v2and 3% ips (38, 19, and 9.5 cm/s).
It is designed for two-track recording
and playback, although it also has a
separate quarter-track playback head
to give it compatibility with tapes re-
corded in that format. The recorder
also has extensive input mixing facili-
ties and front-panel controls for ad-
justing the bias and recording equali-
zation to match any specific tape.

The PRO-1000 is packaged in a
“portable” form consisting of two
units, each with handles and a cover
to protect it in transit. The exterior of
the recorder is covered in black leath-
er-grain vinyl. The tape transport sec-
tion measures about 19"W x 1614"H
x 11"D (486 x 412 x 284 mm) and
weighs 62'4 Ib (28.3 kg). The amplifier
sectionis 19"W x 12D x 9"H (486 x
231 x 309 mm) and weighs 2214 Ib
(10.2 kg). The two units are joined by
three cables that allow them to be
placed side-by-side or with the trans-
port atop the amplifier. Suggested re-
tail priceis $1995.

General Description. Front pan-
els of the Model PRO-1000 are fin-
ished in satin aluminum with contrast-
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ing black knobs whose large index ar-
rows make their settings visible at a
glance. The tape is driven by a dual
capstan system, with a servo-con-
trolled ac motor, that maintains a con-
stant tape tension across the heads
for minimum flutter. Tension arms on
both sides of the heads control tape
movement during start-up and shut-
off. The arms also stop the transport
when the tape runs out or if it should
break. Each reel is driven by its own
six-pole eddy-current motor.

The tape transport has a button on
the control panel to adjust reel tension
for either 10%%" or 7" reels. Other
pushbuttons are provided for select-
ing tape speed, controlling ac power
to the entire recorder, and activating
the AUTO PLAY system. The last
switches the machine from fast for-
ward or rewind to play at a point
where a piece of conducting foil is at-
tached to the back of the tape. Re-
movable hub adapters for large-hub
102" reels are supplied, asis a 1014"
metal reel that is stored in the tran-
sport’s cover. The cover over the tape
heads is hinged for easy access to ad-
just and clean the heads.

Other pushbuttons control  the
transport solenoids. They include the
usual basic tape-speed and direction
selectors, a REC (recording) button
with a red indicator light, and a PAUSE
button with a yellow light. A cue but-
ton allows a partial contact between
the tape and the heads during fast
winding so that recorded portions can
be located easily. in this mode, the
output level is automatically reduced
by 15 dB to prevent tweeter burnout,
since signal levels in the ultrasonic
range can be generated. On the back
of the transport unit are two un-
switched ac outlets, the line cord, a

socket for a remote-control accesso-
ry. and three integral cables whose
plugs mate with connectors on the
amplifier unit.

The amplifier unit has four separate
inputs, each with its own recording-
level control, and a master recording-
level control. Each level knob has a
concentric metal ring that functions as
a preset stop mechanism. The ring

four separate
inputs provide
mixing flexibility

can be set to any point of a knob's ro-
tation; and when that point is reached,
a definite resistance to the knob's
movement is felt. The knobs normally
have a very light, effortiess “feel.”
This makes it very easy to drop the re-
cording gain on any input to zero and
fade it in smoothly to the desired pre -
set level without having to look at pan-
el markings.

Each of the four recording inputs
has a three-position switch that con-
nects it to either a LINE or a MiC input.
The third position introduces a 20-dB
attenuation into the microphone circuit
to prevent amplifier overioad on very
loud program material. INPUT 1 and IN-
PUT 4 go to the left and right channels,
respectively. However, the INPUT 2
and INPUT 3 signals can be positioned
anywhere on the stereo stage, from
full left to full right, by means of their
individual PAN POT controls. The latter
have center detents for a mono (cen-
ter-channel) placement. Dots on
either side of center correspond to a
placement 45° off-center.
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Playback responses at 715 ips on 4 and 2 tracks and at 3% ips on 2tracks.
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PROFESSIONAL '

The New #1 in Professional Applications....
Stanton’s (gli_brated 881S Cartridge

EXPANDED
CONTACT AREA

e

Se antuneg Eleciron Beam Microscope nhotd of Stereohar-on stylis 2000 1mes magnifie aton Brackets point out wige’ contact Aea

No wonder this cartndge has achieved such domi-
nance so swiftly. It has design. engineerng and quality
features that no other cartridge has. Stanton’s new Profes-
sional Calibration Standard 881S cartridge is designed for
maximum record protection This requires a brand new tip
shape. the Stereohedron™ which was developed for not
only better sound characteristics but also the gentlest
' possible treatment of the record groove This cartridge
also possesses a revolutionary new magnet. Itis made of
an exotic rare earth compound which. because cf its

enormous power, Is far smaller than ordinary magnets.
. Stanton guarantees each 881S tomeet its specifications
within exacting imits. The most meaningful warranty pos-
sible. individual calibration test results come packed with
each unit.

Mike Reese of the famaus Mastenng Lab i Los Angeles says “Nhie Whether your usage involves recording, broadcasting
mamtaning the Calibratan Siendare the 3818 sels new levels for or home entertainment your choice should be the choice
iracking and high frequency response s an aud:bie improvement !

We use the B81S excucively lor calioration and evafuaton in or of the professionals...the STANTON 8815

operation’

For further infosimation write to Stantor: Magnetics, Terminal Drive, Plainview. New York 11803.

< STAHTON Y9783

The choice of the professionals ™

FEBRUARY 1979 This new Stanton advertisement will appear in major consumer publications. N
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! it A stereo headphone jack is provid-
; - s . ed. It is driven from its own amplifier
; stage, which is rated to deliver up to
50 mV into 8-ohm loads. The head-
phone level control operates on the
— playback signals after their level has
\: o been set with the PLAYBACK control. (It
| | i ! i i i does not affect the LINE outputs.)

== e iR \:_ The remaining controls include a
=t L Ry P MONITOR switch for channeling either
i soslmae T [ T1T1] 1T AR TN the incoming (SOURCE) or playback

. : = T
l

— :—MJ:A ~PROPIAO; -

RESPONSE IN dB
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-

1 | unkEiN 2N (TAPE) signals to the LINE outputs and

! the headphones, and a switch that se-
lects either the half- or quarter-track
playback head. A small knob permits
the recording and playback equaliza-
tion to be simultaneously changed to
match the tape speed.

On the rear of the ampilifier unit are
four phono jacks for the LINE inputs
and four 4" (6.35-mm) phone jacks

{Continued on page 38)
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Frequency responses at 0 and —20 dB for Scotch 206 tape at three speeds.

The PLAYBACK knob is similar in
size and appearance to the recording
level controls. The ring around it, how-
ever, is the playback level control for
the right channel—not a preset stop.

mended BIAS and EQ settings for
some 20 popular tapes. (Of course,
with an external oscillator, one can
adjust the deck for any tape, using
these controls.)

This permits the playback levels in the
two channels to be adjusted indepen-

Product Focus

dently. A detent at the center of rota-
tion gives the reference playback level
of zero VU (0.775 V) from a signal re-
corded at zero VU. The two large il-
luminated meters serve a triple func-
tion. They have separate scales for vu
and PEAK levels, as selected by a
knob to the right of the meters. In the
vu mode, the meters have the ballistic
characteristics specified for vu me-
ters. The vu scale covers the pre-
scribed range from —-20 to +3 dB,
while the PEAK scale is logarithmic
over a range of —40 to +5 dB. A sine
wave that indicates 0 VU will read —8
dB on the PEAK scale. The PEAK read-
ings can be used as an accurate indi-
cation of recording level, with the as-
surance that program peaks that do
not exceed a 0-dB reading will not
overload the recording.

The third position of the METER
switch is labelled BiAS. In this mode,
the meters indicate relative bias cur-
rent, which is adjustable separately
for the two channels. The nominally
correct bias is at zero (center) on the
meter scale. There is a range of +40%
about the zero point. The bias controls
are center-detented at the point corre-
sponding to a zero percent meter
reading, which is the factory-set level
for optimum performance with Scotch
206 tape. Two knobs labelled Eq are
for adjusting the recording equaliza-
tion. They are calibrated from O to 10
and are detented at the center setting
of 5, which is also the optimum equali-
zation for Scotch 206 tape. The in-
struction manual lists the recom-
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Among the more interesting features of
the Akai Model PRO-1000 open-reel
tape recorder are its front-panel controls
for adjusting recording bias and equaliza-
tion and its AUTO PLAY system. Al-
though the importance of matching the
bias closely to the tape requirements is
recognized by users and manufacturers
of cassette recorders, it has been little
publicized in relation to open-reel record-
ers for the home. This is probably be-
cause bias is much less critical for open-
reel recording than it is for the cassette
medium. Although the necessary adjust-
ments are generally available within the
machine, as a rule they are not made ac-
cessible to the consumer, who rarely has
the equipment, know-how, or actual need
to optimize the bias.

In true professional recorders, where
every bit of performance must be extract-
ed from the tape, the bias adjustment is
accessible for trimming prior to any major
recording session to match the particular
tape being used. In the model
PRO-1000, the adjustments are accessi-
ble on the front panel, and the instruction
manual tells where to set them for each
type of tape.

The other important factor in optimiz-
ing tape recordings is the recording
equalization. This is conveniently ignored
in virtually every home tape deck we
have seen. The internal factory-set ad-
justments are assumed to be sufficiently
close to ideal. As a rule, they are, but
when one wishes to obtain the flattest
possible frequency response with very
low noise and distortion, the equalization
characteristics cannot be ignored. The
PRO-1000 is the first consumer tape re-
corder we can recall that places the

www.americanradiohistorv.com

equalization and bias controls on the
front panel. The user is not encouraged
to do more than set them to the positions
recommended for the tape being used.
But anyone who has an inexpensive au-
dio oscillator can learn much about the
interrelationship of bias and equalization
and their effect on the recorder’s vverall
performance by experimentation.

The AUTO PLAY feature is somewhat
similar to the "auto-stop’ devices used
on a number of tape recorders. Its actual
function and purpose, however, are total-
ly different. On some tape decks, the me-
tallic foil attached to the back of a tape
can close a contact to stop the tape at
normal playing speed or sometimes to
reverse the tape’s direction so that all
four tracks' of a quarter-track stereo tape
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