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NOW...EXCHANGE COMPUTER DATA EASILY, INEXPENSIVELY
~ Introducing PE's Hohhylst Interchange Tane (HIT) System

KARNAUGH MAPS FOR FAST DIGITAL DESIGN

A neat smnle method for working with logic

HOW T GET EXTRA FUNCTIONS FOR SIMPLE HAND BALGIII.ATIIHS

Add memory, constant, % at little cost !

BUILD A DIRECT-READING LOGIC PROBE
Heqdoutdisplays high, low, epen and-‘p_ulse |

ﬂcsmmnrs
Heathkit “Digital” Color TV = Realistic Portable Scanner
2 Pickering Discrete 4-Channel Gartridge

Crown Electronic Crossover ~ Hickock Gurve Tracer

. What Does Your Stereo Receiver Dollar Buy?

Hirsch-Houck Lahs compares nerJormance and cost
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Pioneer’s new 9191...the best
cassette deck under$450
that money can buy.

lere is a magnificent cassette deck

with specifications that are beyond what
aur industry had been aware were
possible: specs that surpass anything that
a deck of this-price, performznce and
quality has ever been able to come up to
before. Unbelievably low wow and flutter;
sdlenoid cortrols that operate at a touch
with almost magical precision, and a
unique, truly-visible horizontz! front
loading system by which the sassette is
efortlessly sat into place with two fingers,
are only a few highlights.

Pioneer s new 9191 incorporates a
cascade of fzatures and innowvations:
automatic CrO, tape detector and indicator
light; an illuminated panel scale that lets
Y>u see at a glance the amourt of tape
remaining or a cassette; and an advanced
wremory rewind circuit that pe-mits quick
a1d easy location of (and autamatic re-
s-art from) any point on a cassette
tepe. It also has two independ=nt drive
rotors; including an electrorically-
controtled D unit for record ng and
p ayback.

Our engineers took into consideration
th e many typ=s of tapes available and
ircluded superior bias and equalization
< rcuitry and switching (in adcition to the
tte automatic CrO, detection system) so
trat the 9191’s recording capability is

Unique, effortiess front-loading system.
BIAS

STO _STD
L

EQ
LH1
STO LH2 F
H LH
0@0

Selectable equalization and bias switches.

optimized for any kind of cassettes you
want to use. And, of course, there’s built-
in Dolby B* to bring the 9191’s S/N ratio
up to 62 dB, even with standard tapes,
We've also included separate mit/line
mixing, and an extra pair of input and
output jacks. >

By now you realize that here is a
cassette deck rivalling the performance of
decks costing hundreds of dollars more; a
deck-whose controls make it respond
faster than many reel-to-reel machines,
and which offers greatly-extended
frequency response and dynamic range.
And it’s the only front-loading, front-

8Dolby is a trademark of Doiby Laboratories, inc,

control. stackable deck to have all the
features we've mentioned.

But of ail the ingredients that make
up the 8191 performance, reliability, style
and features, the most important of all is
its value. We set out to build a cassette
deck that was better, but less costly, than
any deck built previously. We know we
have succeeded. We know that you'll
agree when you see &nd handle the
Pioneer CT-F9191}f your Pioneer dealer.

CT-F9191 Specifications:

Frequency Response: Standard, LH tape: 25-
16,000 Hz*(35-13,000 Hz =3dB); CrO: tape:
20-17,000 Hz (30-14,000 Hz =3dB)

Signals;to-Noise Ratio: Dolby OFF: More than
52, dB; Dolby ON: More than 62 dB (Over
5,000 Hz, Standard and LH tapes) More than
66.5 dB over 5,000 Hz with CrO: tape

) ~Harmonic Distortion: No more than 1.7% (0dB)

Wow and Fiutter: No more thas 0.07% (WRMS)

U.S. Pioneer Electronics Corp.,
75 Oxford Drive, Moonachie,
New Jersey 07074.
West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf, Elk
Grove Village, Hll. 60007 / Canada:
S.H. Parker Co.

W PIONEER

when you want something better

15449.95 is manufacturer's sug-ested resale price only and includes walnut grained vinyl top & side panels. Actual selling price is set by Pioneer dealer at his option,

CIRCLE NO. 66 ON FREE INFORMATION CARO
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Royce“:ﬂj
Other Model 1-612 features: Royce Model 1-612 Gyro-Lock
e LARGE (1%” x %”) S-RF METER. Citizens Band Transceiver

e TWIN LED LIGHT

e VARIABLE TONE CONTROL.

o LOCAL-DISTANT RF GAIN SWITCH

o AUTOMATIC NOISE ELIMINATOR SWITCH—

e PLUS THESE OTHER GREAT FEATURES AND
CONVENIENCES:

s %
L= & _ '
o
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NEW...from AP Products

A

ALL-CIRCUIT EVALUATOR

OBSOLETES ordinary breadboards — for fast,
solderless, plug-in circuit building and testing

ACE R i
200-K -

4.9/16" A ’
59/16" et G _’

MODELS

priced from

AC-E

558 less than E

S5 > g ey
-1/4"

AC-E
236
10-1/4" by
9-1/4"

AC-E
201-K

4-9/16 On all models.. . .

b

' —_————— simply plug in your
e . special 20 % off components and inter-
" introductory offer : connect with ordinary 22-ga.
SAVE ACE $ 95 " solid wire. No special patch cords
$ Regular «" required. All models wili accept all
$24.95 =201-K DiP’s, TO-5’s and discrete components with leads up to .032""
value ASSEMBLE-IT-YOURSELF KIT diameter. Multiple buses can easily be linked for power and
Now you can enjoy the pleasure and convenience of checking ground distribution, reset and clock lines, shift command, etc.

out your circuits on an ACE from A P Products at this special

low price! Just pluginand power up . . . no soldering required!
Incorporates the famous A P multi-tie-point plug-in feature
throughout for optimum circuit design flexibility.

OFFER EXPIRES SEPT. 30, 1975

ORDER TODAY AND SAVE D CASH: check or M.O. enclosed
Model Total [ cHARGE: Master Charge &

ACE 200-K ... 728 tie points, holds up to 8 16-pin DIP’'s,
two buses, two 5-way binding posts, kit form .. .$18.95

ACE 208 ... 872 tie points, holds up to 8 16-pin DIP's,
8 buses, two 5-way binding posts, assembled . .. $28.95
| R Pice | S ACE 201-K ... 1032 tie points, holds up to 12 14-pin DIP’s,
CHARGE: BankAmericard - FREE sotalog two buses, two 5-way binding posts, kit form .. .$24.95

ern (D ACE 212 .. .1224 tie points, holds up to 12 14-pin DIP’s,
- S — 8 buses, two 5-way binding posts, assembled. .. $34.95
ACE 218 ... 1760 tie-points, holds up to 18 14-pin DIP’s,

Total cost of ACiE's d A
: : [0 R e ten buses, two 5-way binding posts, assembled .$46.95
Residents of California A N )
and Ohio add sales tax HINURIBERSIOVERROURINAME ACE 227 ...2712 tie points, holds up to 27 14-pin DIP’s,
Postage and Shipping 150| 28 buses, four 5-way binding posts, assembled . .$59.95
ATURE
ORDER TOTAL $ — ) ACE 236 .. .3648 tie points, holds up to 36 14-pin DIP’s,
Send order ta. 36 buses, four 5-way binding posts, assembled . .$79.95
dP A P PRODUCTS  ooeess MATERIALS
|NCORPORATED TV - — Anodized aluminum bases (also serve as ground plane); acetal copolymer
Box 110-H, 72 Corwin Dr. dielectric; non-corrosive nickel/silver tie-point terminals; rubber bench feet.
Painesville, Ohio 44077 STATE F AP PRODUCTS INC. e Box 110-H e Painesville, OH 44077
? CIRCLE NO. 2 ON FREE INFORMATION CARD POPULAR ELECTRONICS
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Editorial

ABOUT EDITORIAL BULL SESSIONS

The editors here at POPULAR ELECTRONICS get together on a regular and
irregular basis to ruminate about the state of the art, where it's headed,
and sundry editorial problems and challenges. Here's a minuscule
sampling of what we typically discuss at these bull sessions.

Why do two audio amplifiers with identical performance specifications
sometimes sound different? One consideration, we concluded, may be
“transient intermodulation distortion’” or TIM. Essentially, this concerns
the delay that occurs between a transient input signal to an amplifier and
its output signal. Because of the delay, there is no feedback to modify the
momentary high input as occurs under steady-state conditions. The upshot
is often some degree of overload clipping, compounded by an extension of
cut-off time by the feedback mechanism. Such a short burst of
intermodulation distortion is said to resemble momentary crossover
distortion in solid-state amplifiers, which is revealed as a harshness
of sound.

Unfortunately, TIM is undetectable at the output. To measure it requires
disconnecting the feedback loops, a job that's easier said than done.
Conclusive tests on this elusive distortion mechanism have not been made,
to our knowledge. So you can be sure that we'll be kicking this one
around again.

We naturally follow electronic developments very closely, keeping each
other posted on what we learn. For instance, moderately priced erasable
PROM's for hobbyists do not appear to be too far down the road. Also of
interest, fusable-link PROM’s (see our July 1975 issue), which in effect
allow you to make your own ROM'’s, are obviously untested by the
manufacturer in final form. As a result, some 2% are likely to be defective.
So add an extra device or two to your order to cover this possibility.

Our readers are a major subject of discussion, too. What do you want to
hear about: microprocessors, shortwave listening, hi-fi? Your letters help
us answer this question and you'll sometimes see editorial changes
reflecting them. For example, it's clear that our recently introduced
quarterly column, “Computer Bits,” will be increased in frequency due to
its enormously favorable response and the many requests for more
coverage. Also, we'll be resurrecting '‘Operation Assist’” for readers who
can’t locate the schematics or parts for an old product. Other pleasant
surprises are in store for you, too.

And, of course, we chat about problems with some reader mail. So there
are a few requests we'd like to make of you. They concern letters that you
hope to have answered. To help ensure a reply, piease enclose a stamped,
self-addressed envelope. Due to the tremendous volume of mail received,
we can’'t respond if this is not done. Furthermore, we simply cannot modify
or troubleshoot circuits by mail, as much as we'd like to. To answer
complicated design questions would jeopardize our schedule, which must
be met monthly to satisfy all of our nearly 400,000 readers.

POPULAR ELECTRONICS
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®
NEW Weller CORDLESS SOLDERING IRON
GOES ANYWHERE

A professional quality tool, Weller’s feather-light and o
fingertip-handy WC-100 Cordless Soldering Iron allows %}% =
you to make connections anywhere.. without s
dependence on an AC cord and outlet.

The heart of the WC-100 is its high-energy,
long-tife, nickel-cadmium battery which springs
into action at the touch of your finger, heating
the tip to over 700°F in just 6 seconds.

And no danger of accidental discharge.

Weller's exclusive sliding safety switch

breaks the circuit when your finger is

removed, won‘t fock in “on” position, and 5
does lock in “off” position for added

safety while restoring energy with fast-

power recharger (UL listed).

Loosen two slotted set screws and
you’ve got instant choice of four tips...
regular, long-reach, fine-point, or miniature
...each mounted on an extra-strong
stainless tube to resist bending. Tip is
continuously illuminated by the built-in light
which focuses on the work area, a special
advantage under poor lighting conditions.

Try this for size! It's a full-scale photo of the
compact WC-100. And the real thing is waiting
for you at your dealer or distributor...right now.
Need to know more? Request literature.

e

Weller-Xcelite Electronics Division
The Cooper Group

PER
INDUSTRIES | p_ . BOX 728, APEX, NORTF CAROLINA 27502

SEPTEMBER 1975 CIRCLE NO. 67 ON FREE INFORMATION CARD 5

www.americanradiohistorv.com


www.americanradiohistory.com

CHECK FOUR FUNCTIONS
WITH ONE INSTRUMENT !
& Continuity
< Voltage

& Polarity
< Digital Logic

LIGHTWEIGHT - POCKET SIZE
FROTECTIVE VINYLCARRYING
POUCH. SEE YOUR FAVORITE
ELECTRONICS IMSTRIBUTOR.

The All-New,
Quick And Easy
Way To Reproduce
Printed Circuits.

Get Your Kit From
Your Favorite
CALECTRO Electronics

Distributor Today !

/

B CC ELECTRONICS -,

ROCKFORD, ILLINOIS 61101 US.A.

Coming Up In The Octoher

Popular Electronics

THE “SENIOR SCIENTIST” CALCULATOR
DESIGNING SOLID-STATE OSCILLATORS
USING PHASE-LOCKED LOOPS
RHOMBIC ANTENNAS FOR TV
WHAT'S NEW FOR HI-FI IN 1976
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Letters

BITS ON COMPUTER BITS

The response to Jerry Ogdin's first Com-
puter Bits column (in the June issue) has
been tremendous. Here are excerpts from
just a few of the letters:

Thanks for your new column. | am in-
terested in being a member of a computer
hobbyist group. — John F. Sprague, Allen-
dale, N.J. ... Make it monthly instead of
quarterly as soon as possible. | am a
reasonably good programmer but need
support in electronics. — Peter Nevius,
Niskayuna, N. Y.. . Because of this, | have
just subscribed to your magazine. — Howe
C. Fong. Los Angeles, Calif.... | have years
of experience with hardware, but none with
software. Please continue the column. —J.
E. Kircher, Hannibal, Mo. . . . | would like to
seethis column become regular. instead of
a quarterly thing. Glad to see somebody's
in touch with 1975. — R. M. Bash, Fair-
banks, Alaska. ... We found your new col-
umn very interesting. We will be using your
magazine as a 'textbook ' starting next fall.
The wide variety of articles, new compo-
nents, career opportunities. basic design
projects, quizzes, printed and digital cir-
cuit projects all fit into our introductory
electronics course.—J. W. Craig, St. Louis,
Mo . . . . | welcome the appearance of
“Computer Bits.” However. | resent your
statement that there are those who know
hardware but nothing of programming and
those who know software but not hard-
ware. lknow both very well and fully believe
that you can't understand all implications
of either without knowing both. — H. J.
Kuhman, Pittsburgh, Pa. ... | am guessing
that your “'neat. inexpensive solution™ to
the program-sharing problem will be
achieved with cassettes. | am planning to
buy a microcomputer. When asked why |
wanted one, | came up with the following
planned uses: Files Management (adapta-
tion for record-keeping in a small busi-
ness); Teaching Programs (programmable
learning via teletype or CRT display): Soft-
ware Experience; Academic and Job Aug-
mentation (doing work at home with a
phone hook-up to a big plant); Home Re-
creation (for the sheer fun of it). — Gary
Walker. Gilroy. Calif.

We're still gathering computer club info
and will alert respondents to them in the
near future. Commencing with this issue's
“Computer Bits.”" the column will be
bimonthly instead of quarterly.

wWwWwW . americanradiohistorv.com

CREDIT FOR CONVERTER CIRCUIT

| was pleased to see a good application
foraV-to-f converterin the article **Conver-
ter Turns Counterinto a Digital VOM' (May
1975). However, | was disappointed to see
that a reference was not given for the
source of this circuit. | developed the cir-
cuit shortly after the NE 555 timer became
available. —H. Klement, White Plains, N.Y.

The author included the reference in his
manuscript. It was dropped in editing.

RED 1S 0K

In the article "Build a Digital Marine/Auto
Tachometer' (June 1975). it was stated that
the use of red displays for anything other
than emergency indicators in automobiles
is illegal.

We checked this out with the National
Highway Transportation Safety Administ-
ration, which is responsible for Federal
Standard 101 (covering the subject), and
also with the Motor Vehicles Manufactur-
ers Association in Detroit, which provides
automobile industry standards. We find no
basis for the prohibition mentioned. —
David K. Bradley,E. F. Johnson Co.,
Waseca, Minn.

Thanks for bringing us up to date. Our
statement was based on information we
received several years ago when the
NHTSA was with the Department of Com-
merce.

THE LONG CONNECTION

In your July 1975 editorial (The ATIS
Connection), you said that transmission of
the identifying code would take about 1/4
to 1/5 of asecond. Using the most common
implementation of the ASCII code, includ-
ing framing bits for synchronization, a total
of ten or eleven bits is required per charac-
er. Thus a 22-character message (sug-
gested for ATIS) means the transmission of
220 or 242bits. At 100 bits per second, each
ATIS would take just under 2'2 seconds.

Even more discouraging (about ATIS) is
that the suggested frequency is smack-dab
in the middle of the speech band. Of
course, that's where you want it for use
with equipment designed for spoken
communication, but ATIS will sound like a
canary. — Bob Brown. Atlanta. Ga.

Identification would require 176 bits of
information. Transmitting this at 100 baud
would require 1.76 seconds. — Stuart
Goldberg. Warrington, Pa.

How right you are! It's 22 characters
times 8 bits divided by 100 baud equals 1.76
seconds. That's a SMOP (small matter of
programming) for you.

Out of Tune

In "Build a Muscle Feedback Monitor”
(May 1975). the polarity of B2 in Fig. 2
should be reversed.

POPULAR ELECTRONICS
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RESPONSE CURVE

Our reliable

15MHz scope
syncs to 30MHz

|

3 VARIABLE
\! = SWEEP TIME/CM
b { S 152 14 CAL
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o dC PRECISION

L 4!

w P 1{?-»- _ Model 1472 Dual T -ace
WL ' ae = . Oscillcscope: 27MHz modu-

lated caritier and original

audio disolayed. . $599.00

| / s ’_L,_E‘!/”m ey
' oo ,

S Vf o

Model 1472 Dual Trace Scope has reliable auto-
matic sync and plenty of deflection for waveform
analysis at frequencies far beyond its nominal
range. Look at its actual, smooth roll-off curve and
you can see how you can do an expensive scope’s
job with our fer less costly but equally reliable,
easy-to-use counterpart. Model 1472 lengthens the
B&K-Precision complete line of 2 to 10MHz band-
width scopes—a line of scopes that now outsells
every other 10 to 15MHz scope because our users
have discovered our reliability, performance and
instant delivery from our distributors.

Model 1472 hes 19 calibrated sweeps—.5.SEC/cm
to 5SEC/cm and sweep to .1,SEC/cm with 5x and
to 1.5SEC/cm with uncalibrated vernier. Deflection
factor is 0.01V/cm to 20V/cm =5% in 11 ranges
plus fine adjustment. Regulation maintains calibra-
tion accuracies over 105-130VAC range. Rise time
is 24nSEC, fast enough to check most digital logic
circuitry, including CMOS. Automatic triggering is

obtained on waveforms with as little as 1cm deflec-
tion. Dual trace display has algehraic addition and
subtraction and differential input capability. Mode
automatically shifts between CHOP and ALTER-
NATE as you change sweep time, speeding set-up.
Extremely flat in-band response is particularly use-
ful for demanding applications like adjusting color
video to close tolerances in TV broadcast studios.

Front panel X-Y operation uses matched vertical
amplifiers, preserving full calibration accuracy for
both amplitude and phase. The intensity mcdula-
tion input (Z axis) is available for time or fraquency
markers. Bright blue P31 phosghor and variable
illuminated graticule make any waveform easy
to see.

In Stock For Free Trial

Model 1472 or any B&K-Precision oscilloscope can
be obtained from your local distributor for a free
trial. You’'ll find the scope you need in stock today.
Write for detailed specifications.

o€ PRECISION

PRODUCTS OF DYNASCAN
1801 W. Belle Plaine Avenue Chicago. IL 60613
CIRCLE Q. 10 ON FREE INFORMATION CARD
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Almost half of the successful TV servicemen have
home study training and with them, it’s NRI 2 to 1.
It’s a fact! Among men actually making their Living repairing
TV and audio equipment, more have taken training from NRI
than any other home study school. More than twice as many!

POPULAR ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

Not only that, but a national
survey; performed by an
independent research
organization, showed that the
pros named NRI most often as
a recommended school and as
the first choice by far among
those who had taken home
study courses from any school.
Why? Perhaps NRI’s 60-year
record with over a million
students...the solid training
and value built into every NRI
course...and the designed-for-
learning equipment originated
by NRI provide the answer.
But send for your free NRI
catalog and decide for yourself.

Two Famous Educators...
NRI! and McGraw-Hill.

NRI is a part of McGraw-Hill,
world’s largest publishers of
educational material.
Together, they give you the
kind of training that’s geared
for success...practical know-
how aimed at giving you a real
shot at a better job or a
business of your own. You
learn at home at your
convenience, with “bite-size”
lessons that ease learning and
speed comprehension. Kits
designed to give you practical
bench experience also become
first-class professional
instruments you'll use in your
work.

*Summary of survey results upon request.

SEPTEMBER 1975

25’ Diagonal Color TV...
Professional Instruments

As a part of NRI's Master
Course in TV/Audio servicing,
you build a big-screen solid
state color TV with every
modern feature for
great reception and
performance. As you
build it, you perform
stage-by-stage
experiments designed
to give you actual
bench experience
while demonstrating
the interaction of
various stages of the
circuitry. And your
TV comes complete
with console cabinet,
an optional extra
with other schools.
Likewise, NRI'’s
instruments are a cut above
the average, including a 3%
digit precision digital
multimeter, triggered sweep 5”
oscilloscope, and integrated
circuit TV pattern generator.
They’re top professional
quality, designed to give you
years of reliable service. You
can pay hundreds of dollars
more for a similar course and
not get a nickel’s worth extra
in training and equipment.

N HI NRI SCHOOLS

r
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Widest Choice of
Courses and Careers.

NRI doesn’t stop with just one
course in TV/Audio servicing.
You can pick from five
different courses (including an
advanced color course for
practicing technicians) so you
can fit your training to your
needs and your budget. Or,
you can go into Computer
Technology, learning on a real,
digital computer you build
yourself. Communications
with famous Johnson
transceiver. Aircraft or Marine
Electronics. Mobile radio,

and more.

Free Catalog...
No Salesman Will Call.

Send the postage-paid card
for our free color catalog
showing details on all NRI
electronics courses. Lesson
plans, equipment, and career
opportunities are fully
described. Check card for
information on G.I. benefits.
No obligation, no salesman
will call. Mail today and see
for yourself why the pros
select NRI two to one!

If card is missing, write to:

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue,
Washington, D.C. 20016

n
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New Products

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

AP PRODUCTS BREADBOARDING STRIPS

A new series of terminal and distribution
strips is available from AP Products. These
solderless, plug-in strips are available in
three basic configurations of terminal
strips and two versions of distribution

strips. The Model L terminal strips contain
two rows of 5-tie-point terminals, are avail-
able in four lengths, and are said to ac-
commodate all components and jumpers
with leads up to 0.032” (0.8 mm) diameter.
The full-length model will hold eight 14-pin
DIP's. The Model R terminal strips are
available with either one or two rows of
4-tie-point terminals and are useful in
breadboarding circuits using standard
DIP's. Distribution strips are available in
two models. The first consists of two con-
tinuous bus strips (three lengths avaitable),
and the second consists of two groups of
three-bus strips. All buses are comprised of
4-tie-point terminals. All contacts are
nickle-silver copper alloy. Price varies from

$2.00 to $12.50, depending on model.
CIRCLE NO. 70 ON FREE INFORMATION CARD

MAGNAYOX MX 4-/2-CHANNEL
AM/FM STEREO RECEIVER

The MX Model 1620 receiver from Mag-
navox features four power amplifiers, SQ
and RM decoders, and a full complement
of controls. The tuner section features the
ASNC system (which reduces noise level
on weak stereo stations,) and three dual-
gate MOSFET's in the front end. The am-
plifier section has adirect-coupled output,
a power boost circuit to double power out-

12

put in stereo mode, and an Automatic Pro-
tection Circuit for amplifiers and speakers.
Claimed FM sensitivity is 1.8 pV (IHF),
stereo separation 50 dB (« 10,000 Hz, har-
monic distortion 0.3% (stereo), and cap-
ture ratio 1.5dB. The amplifier is rated at 12
W rms/ch (30 W/ch stereo), over a power
bandwidth of 20-20.000 Hz with 0.5% THD
into 8 ohms. The Model 1620 measures
22%"W x 15" D x 6" H (57.2 x 38.1 x 15.2
cm) and weighs 33 Ib (15 kg). Includes
grained walnut veneer enclosure. $499.95.
CIRCLE ND. 71 ON FREE INFORMATION CARD

INFINITY MONITOR Il LOUDSPEAKER SYSTEM

Infinity System’s new Monitor Il is a floor-
standing, four-way loudspeaker system,
Program material ranging from 23 to 450
Hz is reproduced by a patented long-throw
12-inch (30.5-cm) damped woofer. A
1V2-inch (3.8-cm) enclosed midrangedriver
is active in the 450-5000-Hz range, while a
1-inch dome tweeter covers 5000 to 10,000
Hz. A Walsh Transmission Line Tweeter,
which looks like an ice cream cone, han-
dles material in the 10,000- to 28,000-Hz
range with 360° horizontal dispersion. The
Monitor II's floor-standing, oiled walnut
enclosure comes with two tops—one oiled
walnut and one cloth-wrapped. The system
is not recommended for use with amplifiers
rated at less than 60 W rms/channel. Nomi-
nal impedance is 8 ohms. The Monitor Il
measures 50"H x 17"W x 16" D (127 x 43.2
x 40.6 cm) and weighs 94 |b (42.7 kg).
CIRCLE ND. 72 ON FREE INFORMATION CARD

GEMTRONICS MOBILE CB TRANSCEIVER

The newest addition to Gemtronics' line of
CB transceivers is the Model GTX-23
mobile rig. Among its features are a fre-

quency synthesizer providing 23 crystal-
controlled transmit and receive channels,
three-position delta tune, PA/CB opera-
tion, S/r-f meter, a modulation indicator
lamp and noise limiter.

CIRCLE ND. 73 ON FREE INFORMATION CARD

OVER-VOLTAGE PROTECTION FOR MOBILE
EQUIPMENT

The Voltector, by D.R. Corbin Manufactur-
ing Co., is asolid-state over-voltage protec-
tion device for 12-V dc mobile equipment.
A PUT is used in a voltage comparator that
is said to track 0.5 volt from 20°F to 200°F
(—6.7°C to 93.3°C). The comparator output
feeds a high-current thyristor switch that
crowbars the supply line. Voltage on the

WwWWW . americanradiohistorv.com
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lineis clamped to about 1volt, which blows
the line fuse normally used with the equip-
ment. The unit is housed in a waterproof
enclosure with aluminum r-f shielding, and
looks much like a small electrolytic
capacitor with two flexible leads. The Vol-
tector can be used with either positive- or
negative-ground 12-V systems. $29.50

CIRCLE NO. 74 ON FREE INFORMATION CARD

HELECTRONIX FUNCTION GENERATOR KIT

The Model L-10 Function Generator kit by
Helectronix has a pre-wired and pre-tested
circuit board to facilitate assembly. Fre-

HELECTRONIX L-10 FUNCIlgN GEH'EII.!H

:mu’vl rﬂ' ‘ "

quency range is claimed at 1 Hz to 100 kHz
with amplitude constant +0.5 dB. Sine out-
put with variable amplitude up to 10 V,,
into 600 ohms is said to contain less than
2% distortion. The generator's triangle
wave is claimed to have a typical linearity of
0.1%, with variable amplitude output up to
12 V,, into a 600-ohm load. The square
wave and pulse (variable width) output has
a fixed amplitude at TTL logic one (greater
than 3 V) levels. Rise and fall times are said
to be less than 15 ns. Duty cycle of the pulse
output can be varied from 5 to 95%. Fanout
is 30 gates, according to the manufacturer.
The L-10 weighs 2 Ib (0.9 kg) and measures
7" X 8" x 45" (17.8 x 12.7 x 11.4 cm).
$49.95
CIRCLE ND. 75 ON FREE INFORMATION CARD

UHER LIGHTWEIGHT STEREO HEADPHONES

Uher of America is offering a pair of open-
air headphones in three configurations.
The Model W674 has a two-pin plug for use
with Uher open reel decks, the Model WE75
has a 5-pin plug for use with Uher cassette
decks, and the Model W676 has a phone
piug termination for use with amplifiers
having the standard headphone jack. The
headphones have a frequency response of
20 to 20,000 Hz. It is said that they weigh
only 2.2 oz (62 g), and permit you to hear
external sounds as well as the program
material. An eight-foot (2.4-m) cord is in-
cluded. $49.95
CIRCLE NO. 76 ON FREE INFORMATION CARD

MAXELL RECORDING TAPES

Maxell has introduced two new lines of re-
cording tape. A family of premium cas-
settes wiil be known as the UDXL series,
available in 60- and 90-minute packages.
Epitaxial blending techniques of pure and
alloy ferrites provide large dynamic range,

POPULAR ELECTRONICS
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MITS Altair Computer Report Il
MITS Announces Lower Memory Prices!

On july 1, 1975, MITS lowered the price of the Altair 1K Static
Memory Card (88-1MCS). The kit price was dropped from $176
to just $97 while the assembled price was dropped from $209
to $139.

This price reduction was made possible by a reduction in the
price of the Altair 1K 81017 memory chips.

Also affected was the price of 88-MM 256 byte (word) memory
modules. The $53 kit price was lowered to just $14 and the $61
assembled price to $26.

Altair BASIC—Not Just
Anybody’s BASIC

Altair BASIC is an easy-to-use programming language that can
solve applications problems in business, science and education.

You will find that with only a few hours of using BASIC that
you can already write programs with an ease that few other com-
puter languages can match.

Altair BASIC doesn’t compromise power for simplicity. While
it is one of the simplest computer languages in existence, it is
also a very powerful language.

ALTAIR BASIC comes in three versions. The first of these is a
4K BASIC designed to run in an Altair with as little as 4,000 words
of memory. This powerful BASIC language has 6 functions (RND,
SQR, SIN. ABS, INT, and SGN) in addition to 15 statements (If . . .
THEN, COSUB, RETURN, FOR, NEXT, READ, INPUT, END, DATA

GOTO, LET, DIM, REM, RESTORE, PRINT, STOP) and 4 commands
(LIST, RUN, CLEAR, SCRATCH).

The second ALTAIR BASIC option is the 8K BASIC designed
to run in an Altair with as little as 8,000 words of memory. This
BASIC language is the same as the 4K BASIC only with 8 addi-
tional functions (COS, LOG, EXP. TAN, ATN, INP. FRE, POS) and
4 additional statements (ON . . . COTO, ON . . . GOSUB, OUT,
DEF) and 1 additional command (CONT). This BASIC has a multi-
tude of advanced STRING functions and it can be used to control
low speed devices—features not normally found in many BASIC
languages.

The third ALTAIR BASIC is the EXTENDED BASIC version
designed to run on an Altair with as little as 12,000 words of
memory. It is the same as the 8K BASIC with the addition of
PRINT USING, DISK I/0, and double precision (13 digit accuracy)
add, substract, multiply and divide.

Altair BASIC is only the beginning. MITS is currently engaged
in an extensive software development program. Other software
now available includes an Assembler, System Monitor, and Text
Editor.

Altair software comes with complete documentation.

The 1K Static Memory Card contains 1024 bytes of memory
with a maximum access time of 850 nanoseconds.

Now ready for production is the new Altair 2K Static Memory
Card (88-2MCS) with 2048 bytes of memory. Like the 1K Static
Memory this new card contains memory protect features and
provisions for disabling the ready.

It has a maximum access time of 850 nanoseconds and is
engineered with the finest components available. It is inexpen-
sively priced at $145 kit and $195 assembled.

HARDWARE PRICES:
Altair Computer kit with complete assembly instructions . __-%439
Assembled and tested Altair Computer
1,024 Byte Static Memory Card . _ ... _ .
2,048 Byte Static Memory Card.
4,096 Byte Dynamic Memory Card _

Full Parallel Interface Card____________
Serial Interface Card R$232)
Serial Interface Card (TTL or Teletype). .
COMTER N

__$97 kit and $139 assembled
,,,,,,,, __%$145 kit and $195 assembled
,,,,,,, $264 kit and $338 assembled
$92 kit and $114 assembled
__%$119 kit and $138 assembled
$124 kit and $146 assembled
_$780 kit and $920 assembled

*The Comter Il Computer Terminal has a full alpha-numeric keyboard and a
highly readable 32-character display. 1t has its own internal memory of 256
characters and complete cursor control. Also has its own built-in audio cassette
interface that allows you to connect the Comter Il to any tape recorder for
both storing data from the computer and feeding it into the computer. Requires
an R$232 Interface Card.

SOFTWARE PRICES:
AltairdK BASIC__________ . __ %350
Purchasers of an Altair 8800, 4K of Allalr Memory, and Altair Serial 1/0 or
Audio-Cassette 1/0_ _ONLY %60
Altairgsk BASIC_ . ___________ ___ %500
Purchasers of an Altair 8800, 8K of Altair Memory, and Allalr Serial 1/0 or
Audio-Cassette 1/O_________ [ B _ONLY 875
Altair EXTENDED BASIC . - $750
Purchasers of an Altair 8800, 12K of Allalr Memory, and Altair Serial 1/O or
Audio-Cassette /O ____ . __ . _ONLY $150

Altair PACKAGE ONE (assembler, text editor, system monitor)
Purchasers of an Altair 8800, 8K of Altair Memory, and Altair 1/0 ONLY $30

NOTE: When ordering software, specify paper tape or cassette tape.

Warranty: 90 days on parts for kits and 90 days on parts and labor for assembled
units. Prices, specifications, and delivery subject to change.

MAIL THIS COUPON TODAY!
O Enclosed is check for $
O BankAmericard #

O Altair 8800 O kit
include $8 for postage & handling

O or Master Charge #

O Assembled O Options

(list on separate sheet)
OAltair Users Group Associate OSoftware Documentation
O please send free literature

NAME
ADDRESS.

CiTY STATE & ZIP
MITS$/6328 Linn N.E., Albuquerque, NM 87108 505/265-7553 or 262-1951

The Altair Users Group is quite possibly the largest computer
hobbyist organization in the World. It is both a means of communi-
cation among Altair Users and a method of building a comprehen-
sive library of Altair programs. All Altair 8800 owners are entitled
to a tree, one year membership in this group.

For one month only, you can become an Associate Member for
one vear at a reduced rate of $10 (regularly $30). Among other
benefits you will receive a subscription to the monthly publication,
Computer Notes, which contains complete update information on
Altair hardware and software developments, programming tips,
general computer articles and other useful information.

'S

“Creative Electronics”

Now available is the Altair Software Documentation Book I which
contains technical data on the Altair Assembler, Text Editor, System
Monitor and BASIC language software. This documentation is free
to purchasers of Altair BASIC. For one month only, it is being
offered for only $7.50 (regularly $10).

Offers good until September 30, 1975.

CIRCLE NO. 31 ON FREE INFORMATION CARD
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0.1 Hz. to 100 KHz.

"
Cr

For only $39.95

Our new FG-2 Function Generator kit
gives you all five of the most useful
waveforms for design and testing at one
fourth the cost of previous similar in-
struments. Thanks to improved IC’s the
FG-2 now features amplitude stability
of + 1 db over any range, Sine wave
distortion of less than 1% from 20 Hz. to
20,000 Hz. and an output of 4.0 Volts
peak-to-peak with adjustable offset. The
offset selector lets you put the positive
peak, negative peak, or the center of the
waveform on DC ground. The DC coupled
circuit keeps the waveforms in exactly
the same position no matter what the
level control setting.

Gray impact plastic case 5% x 6% x 2%.
115 Volts 60 cycle power supply included.

FG-2 Function Generator Kit
shipping weight 3.0 tbs......... $39.95 PPd

GET OUR

NEW 1975
CATALOG

listing this and other unique kits

ﬂ‘ R E [H

by simply circling our number
on the reader service card.

SOUTHWEST TECHNICAL
Wi PRODUCTS CORPORATION
DEPT. PE

219 W. Rhapsody
San Antonio, Texas 78216

14 CIRCLE NO. 53 ON FREE INFORMATION CARD

e

high sensitivity, uniform distribution and
wide frequency response, according to
Maxell. Other features are a redesigned
package with side and tape travel indica-
tions, a built-in 5-second cueing line, and a
head cleaning leader. Also being intro-
duced is a new high-level mastering tape
known as Ultra Dynamic back-coated tape.
Maxell claims that this tape can provide a
flat response over the range of 20 to 24,000
Hz when properly biased (about 115% bias
current). The conductive back coating is
said to provide good capstan traction and
bleedoff of static charges. The new UD
back coated tape will be marketed in 7- and
10-inch reel formats.
CIRCLE NO. 77 ON FREE INFORMATION CARD

SANSUI CASSETTE DECK

Sansui's new Model SC363 stereo cassette
deck boasts a magni-crystal ferrite head, a
4-pole hysteresis synchronous drive
motor, high-inertia flywheel, and belt-

driven capstan. The transport has fail-safe
devices, which according to Sansui elimi-
nate tape jamming, stretching, and break-
age. A photelectric sensor stops the tape
automatically when it reaches either end.
Other features are low-noise Ccircuitry,
Dolby-B noise reduction, a line/mic short-
ing circuit to eliminate hum, provisions for
a stereo headphone, and a no-click pause
button. Wow and flutter are claimed at less
than 0.12% (WRMS) and tape speed accu-
racy at 1.5%. Winding time is less than 70
seconds for a C60 cassette. Frequency re-
sponse is 30to 13,000 Hz for standard tape,

and 30 to 16,000 for CrQO2. $279.00
CIRCLE NO. 78 ON FREE INFORMATION CARD

B&K 6-DIGIT AUTORANGING FREQUENCY COUNTER

B&K's new model 1801 is a six-digit au-
toranging frequency counter with a
guaranteed measurement range of 20 Hz to
40 MHz with a typical accuracy of 10 PPM.
A front panel switch selects either a ‘1
SEC” preset gate interval or the "AUTO"
range. The display consists of 7-segment
solid-state numerical digits, and three
LED's for units (kHz and MHz) and over-
ange indication. A 10-MHz crystal time
base is incorporated, but an external time
base can also be used. The 1801 measures
10%2" D x 8-11/16" W x 3-5/16" H (26.7 X
22.1 x 8.4 cm), and weighs 4 Ib (1.8 kg).
$230.00
CIRCLE NO. B3 ON FREE INFORMATION CARD
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SCOTT DIGITAL FM TUNER
The Scott T33S digital stereo FM tuner
uses MSI and phase-locked-loop circuitry,
digital frequency readout, a MOSFET r-f
front end, two pre-tuned phase-linear i-f
filters, and a quartz crystal reference stan-
dard. Frequency selection is accomplished
by automatic or manual scan, or by using
prepunched cards for preferred stations.
Channel spacing is set at 100 kHz, and de-
emphasis is switch-selected (50 or 75
usec), which allows the tuner to be used in
either the U.S. or Europe. The tuner will
work on 120 or 240 V ac. Among other fea-
tures are a front panel Tape Out jack, both
upscale and downscale scanning, a mute
control, hiss filter, and gas-discharge dis-
play. Specifications include 1.8uV IHF sen-
sitivity; frequency response, 20-15,000 Hz
* 1 dB; tuning accuracy, 0.001%; and an
image rejection of 85 dB. The tuner mea-
sures 17.5” x 11.6” x 5.3" (44.5 x 29.5 x
13.5 cm). $999.95.
CIRCLE NO. 79 ON FREE INFORMATION CARD

HEATH PORTABLE DIGITAL MULTIMETER

Heathkit's IM-2202 DMM uses a recharge-
able NiCd battery pack (included) and a
built-in charging circuit for portable opera-

tions. Up to eight hours of continuous op-
eration can be obtained from each charge.
Its 26 ranges include full scates of 100 mV
to 1000 Vdc, 100 mV to 750 Vac, 100 yA to
1000 mA, and 100 ohms to 1000 kilohms.
The meter's 100% overanging capacity op-
erates on all ranges except 1000 V dc and
750 V ac, giving full 2-A and 2-megohm
capability. According to Heath, internal
standards supplied with the kit allow field
calibration to 0.5% (dc) and 1% (ac). Better
accuracy can be obtained using lab stand-
ards. The 3Y2-digit display features au-
tomati¢ polarity indication and decimal
point placement. $179.95.

CIRCLE NO. 5 ON FREE INFORMATION CARD

E&L MICROPROCESSOR SYSTEM

A new Microprocessor System is being in-
troduced by E&L Instruments. The basic
system provides a CPU and interface con-
trol built around intel’'s 8080 microproces-
sor chip, a memory card featuring 1K of
read and write memory space and a 256 x 8
PROM, a front panel, power supply, and an
interface board. The front panel controls
have priority over software, load 16 bits of
address data, reset and suspend functions
over the system program. The system is

POPULAR ELECTRONICS
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scans any
station In
the nation

¢ 16,000 different, digitally-derived f-equencies
instantly at your command. Hzar esery “astion”
station within renge, 30-50ME 2, 15)-170MHz,
450-470MHz and 490-510MHz

e Cards easily programmed from lis- supplied.
Simple visual check of program.

@ [nsert card in slot for instant 10 c1annel
program change even while mob le. \Without ecual
when traveling by car, truck, RV, boat.

e Smallest size and only crystal-less scanner
with integral power supply for 12'7JC and 115VAC.
USE FOR BASE CR MOBILE.

® No confusing, errar-prone switch=3, tabs,
mechanical gadgstry. Permanent card nemory
eliminates need for continual re-programming.

® Get the complete story on OPTISCAN —write now
for 4-color descriptive brochure.

(SBE].

LINEAR SYSTEMS, INC.
220 Airport Bivd. Watsonville, CA 35076

e =

g | INTERNATIONAL OFFICES
MOGILE PHONE E. 5. GOULD MARKETING CO., LTD. LINEAR SYSTEMS, S.A.

5 Rue des Alpes, P.O. Box 163,
Quebec, Canada H4T, 189 1211 Geneva 1, Switzerland
CIRCLE NO 29 BN FREE INFORMATION CARO
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Sound reasons 1thru 5
why an SAE gives
you what you pay for.

You are an audio connoisseur. You know exactly
what you are looking for in audio components.
The right features. The right functions. The right
power. But you can’t find one at the right price.
And you won't. What you're looking for costs
plenty to produce. Some build additional price
right into their units. We build additional unit
into our price. Here are some reasons why an SAE
gives you what you pay for.

S YEAR FREE SERVICE CONTRACT

SAE — first in the industry to offer s [@
TRANGFERABLE FULL 5 YEAR® FREE |%¢
SERVICE CONTRACT on parts, labor and [

performance specifications This contract [

covers SAE's complete hne of audio [¥
roducts when returned to the factory or [¥
n autharized service agency

We start with a Free Five Year Transferable
Service Contract. It's on parts, labor and
specifications. If you're a connoisseur,
you'll demand it.

We design each product from the
strict requirements of professionals.
After a unit has passed our rigid
engineering and quality contro%

standards, it must meet the demands

of professional use. Road testing. Testing that
requires extreme power handling for longer periods
of time. Testing that requires surviving continual
movement from place to place. All of which simply
means that each unit will work that much better in
your home.

The(rrofessional approach led to
the development of the “"Steady-
State”’ audio component. A com-
ponent that lasts longer because
it's built as an efficient package to
perform perfectly under highest
demand conditions.

Our product, its professional appearance and its
unique features, create their own reasons for
costing more. Like our Mark XXV Stereo Power
Amplitier. It features Parallel-Series-Output
circuitry (PSO). Forced air cooling. Triple diffused
output transistors. Dual relay protection circuits.
As if these were not enough to justify its $1250

rice, the unit delivers a minimum of 300 Watts

MS per channel into 8 Ohms, both channels
driven from 20Hz-20kHz, +.25dB, with no more
than 0.05% total harmonic distortion from 250mw
to rated output. Yet it weighs less than 60 pounds
(lift others with the same specs).

It all started here with our 2500
professional version shown with rack
mount for professional use.

There are many other reasons. Send us the attached
coupon and we’ll send you an additional 25,

plus literature, and the location of a dealer who'll
be able to supply even more.

Components for the Connoisseur

PE-9/75

Scientific Audio Electronics, Inc. 1
P.O. Box 60271 Terminal Annex, !
Los Angeles, California 90060 !
I want more reasons, thank you. |
|
[
|
l
]

Name
Address
City_

CIRCLE ND. 47 ON FREE INFORMATION CARD

easily expanded, with the following op-
tions available: synchronous communica-
tions interface; printer output; priority in-
terrupt with a real-time clock; D/A conver-
ters; A/D converter with 8 channels of MPX;
4K of read-write memory (up to 64K total),
2K PROM (ultraviolet erasable) memory,
and cassette 1/O. Computer interfacing,
hardware development and software are
taught through the “"Bugbooks’ Il and IV
(included).

CIRCLE ND. 80 DN FREE INFORMATION CARD

DRAKE GENERAL COVERAGE RECEIVER

R.L. Drake's new Model SSR-1 is a syn-
thesized radio receiver capable of desk-
top or portable operation over a range of
500 kHz to 30 MHz on AM, Upper or Low-

er Sideband (selectable), and CW. The re-
ceiver is supplied with a built-in speaker,
removable telescoping whip antenna, hol-
ders for 8 D cells, and a built-in, switchable
117/234 V ac power supply. With batteries

installed, the SSR-1 wiil automatically
switch to battery operation if ac power fails
or the line plug is pulled. For reduced cur-
rent drain on battery power, the dial lamps
do not light up unless a red pushbutton on
the front panel is depressed. Include
coarse and fine tuning controis, preselec-
tor, clarifiers, S meter, and headphone
jack.
CIRCLE ND. 81 ON FREE INFORMATION CARD

EICO CONVERTER/CHARGER

A solid-state power supply, Model 1040,
which permits auto stereo tape players or
mobile CB rigs to be operated at home, has
been introduced by Eico Electronic in-
strument. Twelve-volt dc equipment can be
operated from 120-V ac lines or can be
checked out prior to instaltation in a car or
boat. It can also be used as a charger for
12-V batteries. Input: 120-V ac, 50-60 Hz;
output: 12-V dc at 4 A continuous. $19.95
(wired only).
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'RECORDING TAPE/TIME SLIDE RULE

The Tape Measure™ is a double-slide
cardboard slide rule which computes the
amount of recording or playing time left on
a given length of tape. The slide rule can be
used with regular 5-, 7- and 10%-inch
open-reel tapes. Calibrated time scale
ranges from 2 minutes to 24 hours. Availa-
bie for $1.84 from the Rothchild Printing
Co., 7900 Barnwell Avenue, EImhurst, NY
11373.
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New Literature

SHAKESPEARE WHIP ANTENNA CATALOG

Shakespeare has released its latest catalog
of the Royal line of fiberglass whip anten-
nas. Radiators for CB mobile, base station,
and marine operation, as well as mounting
hardware, co-phasing harnesses, and gut-
ter clips are described. The White Knight
base-loaded whip is representative of the
line, featuring a tuning-screw adjustment
for minimum SWR, and a helical coil in a
sealed enclosure, which the company
claims helps keep feedpoint impedance
constant. For base operation, the
Greyhound, a %-wave antenna, uses a
capacitive "hat'' to reduce static and radia-
tion angle. All Shakespeare antennas are
rated to full legal power without burn outs.
Address: Shakespeare Industrial Fiber-
glass Div., Jefferson Sq., P.O. Drawer 246,
Columbia, SC 29202.

CB RADIO ACCESSORIES CATALOG

An 8-page catalog from GC Electronics il-
lustrates and describes its line of CB and
amateur radio replacement parts and ac-
cessories. Items such as base and mobile
microphones, SWR meters, noise filters
and suppressors, and mike and antenna
connectors are featured. Address: GC
Electronics, 400 South Wyman, Rockford,
IL 61101.

CTS SPEAKER LINE

An 8-page catalog featuring CTS of
Paducah's line of high-fidelity loudspeak-
ers. Twenty-four models are now available,
ranging from a 13-inch tweeter with a fre-
guency response of 2000 to 20,000 Hz to a
12-inch woofer with a 50-watt power rating
and a response of 20 to 2000 Hz. All CTS
speakers are designed with an 8-ohm nom-
inal impedance measured at 400 Hz. Ad-
dress: CTS of Paducah, Inc., 1565 N. 8th
St., Paducah, KY. 42001.

WATTS RECORD CARE BOOKLET

A new 27-page booklet entitled, “Watts,
Just For The Record,” is available for $1
from Elpa Marketing. The booklet discuss-
es static and dust build-up on phonograph
discs and styli, and how to keep them
clean. The Watts line of record care pro-
ducts is illustrated, and explicit directions
are given for their use. The booklet also
gives tips on handling records, storing and
washing them, and how to keep the stylus
in good condition. Address: Elpa Market-
ing Industries, Inc., New Hyde Park, NY
11040.
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— Continental Specialties Corp. offers

Ive m a total line of breadboarc teci devices
. .. everything ficm inaxpensive kits
to high-power professional anits and
logic monitors too. Each high guality,

compact unit comes with a guarantee

of complete sat.cfaction or your
money back within 1D days. Here are

but five of the “hottest” temrs we make. ..

PROTO BOARD
Power for the 100

Professional!

New Proto Boards : PE-100
A PB-203 and PB-203A [ A complete mini- gemelete Kt

with builtein breadboard tudget 1995
kit with full IC capaci
regulated pacity . Add $1.50
h t- roof s~pping/handling
shor .p_ The PB-100 is a low cost, big 10 IC capacity
power supplies! breadboard kit. complete down to thz last rut, bolt
and screw. Indudes 2 QT-35S Sockets; 1 2T-35B
o ) 2 Bus Strip; 2 £-way binding posts; 4 rubber feet;
building! 2 extra floating 5-way binding screws and easy assembly iastructions. 4.50”
posts for external signals (PB-203 only). Completely R o a j S "
self-contained with power switch, indicator lamp and power 2*14'3"‘7:‘) :“':.)e x 6.00 ('15:.i4mrz) 'losng x 1 .35.
fuse. 24 14-pin DIP capacity. All metal construction . . . (34.3mm) high. Order your PB- °°| 't! Start building
no chipping or cracking as with plastic cases. Two-tone and testing ncw!
quality case makes both PB-203 and PB-203A aesthetically,
as well as technically attractive.

B-203 PB-203A E=SSES PRCTO-CLIP offers power-on...

3 QT-59S Sockets 3 QT-59S Sockets - cing... !
AT, 3T T hands-oftf signal tracing...under $5!
1 QT-47B Bus Strip 1 -4 us Strip
Fuse ® Power Switch Fuse ® Power Switch Tr?cetSII%O:(I:? ;J_r tr:;“‘bloersm.’?;
Power-On Light Power-On Light ast. Inject signas or wi
9.75”L x 6.6"W x 3.25"H 9.75”L x 6.6"W x 3.25"H unused clrcuits into existing
Weight: 5 |bs. Weight: 5 |bs. boards. Flexible plestic web
5V, 1 AMP regulated power construction =2liminates

Ready-to-use. Just plug in and start

P

5V, 1 AMP regulated power
supply supply (same as PB-203) springs and pivots. Plus, the
+(1)5w\;'r 'g‘up';‘a':ﬂp regulated narrow throat is perfect for
—p15V. Y2 ABXP regulated high density m boardsi
power supply O-der now!
PC-14 14-pin Proto-Clip: $4.50 ea

7 5 1 20 PC-16 16-pin Proto-Clip: $4.75 sa.
- - Add $1.00 shipping

Add $2.50 shipping/handling Add $2.50 shipping/handling andinandiing

OUTPUT SPECIFICATIONS OUTPUT SPECIFICATIONS
Output Voltage 5V = Wav Output Voitage 15V, internally Scope probes,
Ripple & Noise @ Y2 AMP adjustable test leads lock
10 millivolts Ripple & Noise @ % AMP, onto unique

Load Reguiation Better than 1% 10 millivolts
Load Regulation Better than 1% toothed grips

b COPYRIGHT CONTINENTAL SPECIALTIES ©OFPORAT ON 1975
Continental
fgﬁﬁ'é"}',fg,f,’?g’n All Continental Specialties brezdtoa-d -est devices
brings ICs to life are made in the USA, and are avzilable off- he-shelf
faster than a scope... from your local distributor or C3C. Direct purchases
safer than a may be charged on BankAmerizard, Master Charge
voltmeter or American Express. You get a FREE Enclish’Metric
LM-1 95 conversion slid2 rule with each o-dar Fore gn
8 each orc}ers please _add 10% for shipp n3j/hendling.
Add $2.50 shipping/handling Prices are subjzct to change. Wrice o- phore for
Self-contained, pocket size. No complete illustrated catalog, plus tre name and

adjustments or calibrations needed. address of the CSC dealer nearest you
Puts life into digital designs. Just . :

clip to any DIP IC up to 16 pins. Patents Pencir g

NO POWER SUPPLY NEEDED!

: : Simultaneously displays static and
) dynamic logic states of DTL, TTL,
\HTL or CMOS on 16 Iarge high Intensity LEDs. Watch
signals work through counters, shift registers, timers,

adders, flip flops, decoders, entire systems. Concentrate on :

signal flow and input/output truth tables. Forget probe CONTINENTAL SPEC IALTI ES CORP

grounds, pin counting or sync polarity. Precision plastic 44 Kendall St., Box 1942, New Haven. CT 255(9 - 203/624-3103

guides and flexible plastic web* insure positive connections. West Coast Office: Bax 7809, San Franziscc, CA €119 = 415/383-2207
Versatile. Fast. Accurate. Indispensable. Order yours today! CANADA: available thru Len Finkler Ltd, On ar o

SEPTEMBER 1975 CIRCLE NO. 15 ON FREE INFDRMATION CARD 17

wWWWwW.americanradiohistorv.com


www.americanradiohistory.com

k

Youcantear out
_ allthecards
inthis magazine...
But thisistheone
you should mail!

If you're thinking of investing your money
in alearn-at-home program in electronics,there are
a few things you should know first.

Selecting a home electronics program
isn’t easy. It could be one of the most
important decisions you'll ever make for
your future. So you want to decide care-
fully and get the best education you can.

After all, you're investing your time
and money, and you want a full return on
that investment.

What should you look
for before you select a school?

You probably want a school with a
proven track record of quality and per-
formance. You want personal attention
plus, the convenience of learning at home.
You want the most up-to-date technical
texts...teaching aids and learning
methods.

But most of all you want to actually
learn what electronics is all about. Not
just theory, but actual hands-on experi-
ence with the latest and best technical
equipment available today!

At Bell & Howell Schools, you get
all that...and so much more!

Bell & Howell Schools has been in the
home-study electronics business a long
time. Almost half a century. In that time,
we have developed teaching techniques
that provide our students with the most
vital and comprehensive learning system
available for at-home study.

Techniques like our “step-by-step”
concept of learning.

At Bell & Howell Schools, we start you
off with the basics. Then take you step by
step through the learning process. You
work at a comfortable pace—not too
fast...not too slow. If you already have
some learning or experience, we'll arrange
advanced standing in the program so you
can skip the beginning lessons. And don’t
worry if you don't have any electronics
background. 25% of our graduates never

WwWwWWw.americanradiohistorv.com
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even had any electronics training before
enrolling with Bell & Howell Schools.
(Based on a recent survey of our graduates
conducted by an independent research
firm. Survey results available on request.)

Or our system of personal contact.

No course is without its problems. And
when you get hung up on a problem, you
want answers and you want them fast.
Here at Bell & Howell Schools, we com-
bine the convenience and pleasure of
learning at home with a system of per-
sonal contact with faculty and other
students that rivals—if not beats—any
other program available.

For problems that “just can't wait™ we
have a toll-free “hot-line™ that you can
call and discuss your questions with an
experienced instructor. You get real
altention—someone whose only job is to
see to it that your individual questions
are answered. And answered quickly
and clearly!

To help you develop your thoughts
and understand electronics principles
more thoroughly, Bell & Howell Schools
has developed a unique feature that no
other learn-at-home program has—In-
Person Help Sessions in 50 major cities
throughout the United States. These let
you get together with instructors and
other fellow students. There you can talk
shop with other people who share your
irterests...explore your problems further

..and get additional assistance.

But that’s not all that Bell & Howell
Schools will do for you! In addition to
oIr vast experience and expertise, is a
pailosophy that the best learning comes
from working with the best equipment
a=ailable. And that’s exactly what our
swudents do!

“Electro-Lab™"'is a registered trademark of the Bell & Howell Company.
Simulated TV test pattern.
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What better way to learn
electronics than to actually work
with electronics equipment?
And what better way to find out how
things fit together... how they work and
why they work than to actually build the
equipment? And we don’t mean gadgets

that will be worthless to you later.

We mean equipment like the Bell &
Howell Schools exclusive “Electro-Lab™"
electronic training system including
design console, digital multimeter and
oscilloscope, that you can use profes-
sionally after you've graduated.

The design console will allow you to set
up and examine circuits without having
to solder them in place.

The digital multimeter measures volt-
age, current and resistance and displays
its findings in big clear numbers for easier
reading.

And the solid-state “triggered sweep”
oscilloscope is similar in principle to the
kind used in hospital operating rooms to
monitor heartbeats. But you'll use it to
monitor and analyze tiny integrated
circuits. And you'll find the “triggered
sweep” feature locks in signals for easier
observation.

That'’s not all you build when
you choose a course from
Bell & Howell Schools!

To learn the most advanced electronics
technology, you have to work with the
most advanced
training tools.

www.americanradiohistorv.com

So in addition to the exclusive “Electro
Lab®" system that you will build as part of
Bell & Howell's Home Entertainment Elec-
tronics program, you'll also build a 25"
diagonal color TV with digital features.

Sounds exciting, doesn't it? Well,
digital electronics is exciting! Its growth
and application are giving us new and
better products and a whole new realm of
split-second accuracy that was just a
dream a few years ago. And this new
technology is being applied more and
more to TV’s, clocks, radios and other
home entertainment equipment.

By studying with Bell & Howell Schools
—one of the first schools to introduce
digital electronics as part of its training
program—you can actually get in on the
ground floor of this new technology
while learning all the basic electronics
principles and skills you'll need to detect
and troubleshoot problems professionally
on digital and other electronic equipment.

Make no mistake about it! As you
build your digital color TV, you'll get a
thorough grounding in electronics prin-
ciples. You'll develop a working knowl-
edge of “state of the art” integrated
circuitry and the 100% solid-state chassis.
Plus you'll actually know how to program
a special automatic channel selector to
skip over “dead” channels and how to
build a remarkable on-the-screen digital
clock that flashes the time in hours,
minutes and seconds.

But most importantly, you'll have
the skills that could lead you to a
brighter future...

And isn’'t that what education is supposed
to be all about? At Bell & Howell Schools
we've always thougat so although no school
can guarantee you a job or income oppor-

tunity. Get full details about us. our courses,

our philosophy of education by mailing the
postage-paid card today. If you take one of
our courses for vocational purposes, this

program is approved by the state approval

B agency for Veterans' Benefits.

If card has been removed, write:

An Electronics Home Study Schoo/

DeVRY INSTITUTE OF TECHNOLOGY 763/4R1
BELL & HOWELL SCHOOLS

4141 Belmont. Chicago, Niinois 60641

21


www.americanradiohistory.com

Stereo Scene

By Ralph Hodges

STARTING WITHALACQUER DISC

CCORDING to my sources, two
United States companies, Cap-
itol (formerly Audio Devices) and
Transco, are responsible for at least 90
per cent of the world's blank lacquer
discs for record cutting. Capitol has
the larger share of the market—maybe
55 to 60 per cent. Recently, | joined
other members of the pressonatrip to
the Capitol plant in Winchester, Vir-
ginia, where the pictures shown here
were taken. (I can't take credit for the
photography since that belongs to a
professional, Thomas Bancroft, who
was employed for the expedition).
The blank lacquer disc is of course
the modern equivalent of the wax- or
tinfoil-covered surfaces on which the
first phonograph and gramophone

records were cut. Today's cutting (in-
scribing) device is a precision cutting
head mounted on a heavy worm-
gear-driven lathe (Fig. 1). The inscrib-
ing stylus, a tiny jewel arrowhead with
complex facets, is heated to ease its
passage through the lacquer material,
while the coils of the cutting head,
which must dissipate enormous
amounts of power, are cooled, usually
by a flow of liquid helium.

The lacquer records made on this
device are used to produce metal
molds for vinyl disc pressing. They are
not intended to be played, although
they can be with high-quality pickups
(keeping in mind that the stylus mass
and damping of pickup cartridges are
designed for vinyl, not ltacquer, and

Fig. 1. Disc-cufting lathe used for evaluation of lacquers.
Test cuts can be seen on the lacquer’s surface.
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some differences in high-frequency
response can be expected as a result).
When they are, they provide an eerily
quiet background—quite obviously
the best signal-to-noise ratio, audibly
and measurably, of any recording
medium in current use. Unfortunately,
their durability under any practical
playing situation is extremely poor.

Lacquer Noise. This outstanding
noise performance depends, of
course, on a good master tape (tape
noise is usually dominant on any lac-
quer disc, as you soon become
aware), good electronics, and a very
consistent and well-defined inter-
action between cutting stylus and
lacquer material. How quiet is a lac-
quer master that is not limited by tape
noise? Well, Capitol claims to mea-
sure signal-to-noise ratios that are typ-
ically about 65 dB with A weighting.
Hardly astonishing, you say, and in
fact well within the proven capability
of the tape medium. But the difference
is that tape S/N is rated at a recorded
tevel that comes rather close to the
saturation point of the tape, while the
lacquer S/N is referred to a recorded
velocity of 3.54 centimeters per
second—a very moderate level in-
deed. Recorded velocities briefly ex-
ceeding 20 centimeters per second
have been found on commercial disc
records, and some of the better
playback cartridges (the consumer’s
cartridge, not the recording system,
determines the upper limit for levels
on discs) are capable of around 30
centimeters per second at mid-fre-
quencies before mistracking. If the
lacquer has a 65-dB S/N at 3.54 cen-
timeters per second, the equivalent
S/N at 20 centimeters per second
would be about 80 dB. Now you begin
to understand how quiet the disc
medium can really be.

Basically, lacquer noise is low be-
cause the groove wall is smooth, with
a grain so fine that only the finest
scanning electron microscopes can
resolve it. This exquisite polish is ac-
quired through the action of the
heated cutting stylus on the lacquer
material. It is not known whether the
heat actually melts (briefly) the mate-
rial or simply softens it to facilitate a
smooth passage for the stylus, but itis
known that the right stylus tempera-
ture is critical for a quiet cut. (In fact,
temperature requirements change
from the outer grooves to the inner,
where linear velocities are lower, so
that a compromise must be made.)

POPULAR ELECTRONICS
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I'nd only to the I1I.

The new Shure M95ED phono cartridge combines an ultra-flat 20-20,000 Hz
frequency response and extraordinary trackability with an utterly affordable
price tag! To achieve this remarkable feat, the same hi-fi engineering team
that perfected the incomparable Shure V-15 Type Ill cartridge spent five
years developing a revolutionary all-new interior pole piece structure for
reducing magnetic losses. The trackability of the M95ED is second only to
the Shure V-15 Type lll. In fact, it is the new “Number 2" cartridge in all
respects and surpasses much higher priced units that wer2 considered
‘““state of the art” only a few years ago. Where a temporary austerity budget
is a pressing and practical consideration, the MS5ED can deliver more
performance per dollar than anything you've heard to date.

Shure Brothers Inc. ®
222 Hartrey Ave., Evansion, IL 60204 a |_.| =
In Canada: A. C. Simmonds & Sons Limited S U E

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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Fig. 2. After coating, steps are carried
out under clean-room conditions,
including inspection.

What Makes a Good Lacquer? A
blank lacquer disc is a rather impres-
sive product to behold. It is mirror-
finished (Fig. 2), solid and stiff, and
has anintriguing chemical aroma. The
mirror qualities are not so important to
performance, although they do imply
precision (and they give some indica-
tion of the degree of polish the
finished groove walls will take on). The
near-perfect flatness is. With many
modern disc-cutting lathes the depth
of the groove cut will of course vary if
the recording surface rises and falls
beneath the cutting stylus. Since
deeper grooves must be spaced
further apart, it becomes difficult to
decide on the appropriate average
groove spacing, and on how many
grooves (i.e., howlong a program) the

Fig. 2. In curing tunnel, counter
measures airborne particles.
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disc side will accommodate. It has
even been suggested that a non-flat
cutting surface may introduce a slight
“warpwow,” since the cutter head has
acertain amount of freedom to ride up
and down.

What else? To a significant extent
the motion of the cutting stylus is con-
trolled by the compliance and damp-
ing the lacquer material presents, so
that linear performance of the system
requires a material that is both cor-
rectly constituted and homogeneous.
The material should behave properly
under the stress of cutting, so that
forces ‘‘stored” during the modula-
tion of one groove do not work them-
selves through the material to an adja-
cent groove, causing the phenome-
non called “‘groove echo.” Consistent
performance of the lacquer under the
temperatures involved in cutting is
vital. Otherwise the cut will be noisy,
or the thin thread of material (the
“swarf”’) thrown up by the stylus will
not separate cleanly from the groove.
Occasionally deposits of lacquer ma-
terial will bake right onto the stylus,
scoring the groove. And, of course,
impurities or irregularities in the lac-
quer coating are verboten.

By now all these requirements are
pretty much known and understood,
but now and then a bizarre problem
surfaces. For example, a cartridge
manufacturer recently drew my atten-
tion to a fault in a test record’s stereo
separation that he tentatively attrib-
uted to the lacquer/cutting-stylus
interaction. Apparently the cutting sit-
uation involved too much friction,
distorting the drive impulses from the
cutter and altering the included angle
of the groove being cut.

How It’s Done. However compli-
cated it may be, the making of a blank
lacquer disc certainly looks simple
enough. It begins with a disc of
aluminum alloy, its surfaces prepared
either by calendering or polishing, fol-
lowed by whatever cleansing and
chemical treatment the manfacturer
deems appropriate. Then comes the
lacquer, composed of a nitro-
cellulose base with various (often
proprietary) additives. It is made up in
controlled batches, filtered, de-
aerated, and then stored in special
tanks that keep its highly volatile con-
tents stable untii the moment of use.

British recording pioneer Cecil
Watts acquired a certain reputation
for eccentricity through his initial
scheme for coating his own recording
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blanks. Reportedly he built up the
coating in thin layers, letting each one
cure for a precise period of time, and
so had to rise at all hours of the night
to perform a fresh application. The
Capitol technique (which we were not
allowed to view) is a one-step process,
taking only a second or so for each
side. After each side is done there is a
trip through a curing tunnel (Fig. 3)
that is monitored constantly for tem-
perature and cleanliness. Then it's all
over except for inspection, center-
hole punching, and packaging, all of
which involve clean-room environ-
ments and elaborate handling precau-
tions. During inspection, blanks for
the various record sizes are sorted
into both-sides-usable or one-side-
usable categories. As might be im-

Fig. 4. Separating the metal waster

from the lucquer dise.

agined, there is a lot of feedback from
customers aboutthe performance and
consistency of the product. and this is
taken quite seriously.

The Lacquer’s Fate. While we
were there, Capitol permitted us a look
at the Winchester pressing plant—a
real treat for me, since | had never
been admitted within the doors of
such a facility before. Although | am
not as a rule an admirer of pressing
plants, | did manage to work up some
genuine sympathy for their problems,
considering that they're expected to
keep intact every nuance of a record-
ing they won't even get a chance to
hear until it's half way to the mass-
production stage.

Thereis notenough space here fora
detailed description of the record-
making process (many of you are
probably familiar with it anyway), but |
can present some photographs of
sights that few in the outside world
have seen first-hand. Figure 4 shows
the lacquer's fate. Here, in the

POPULAR ELECTRONICS
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Fig. 5. Metal inother is played and imperfections

are marked for later vemoval throngh “nicrosurgery.”

operator’s right hand, the lacquer is
being separated from a rather thick
metal coating that has been built up
on it through an electroplating proc-
ess. The coating, called a “‘metal mas-
ter,”" is a negative of the lacquer. It will
in turn be electroplated to create a
metal part that can actually be played
on a turntable (Fig. 5), so that flaws
can be detected. When okay, it is itself
plated, creating the die that will mold
side one or side two of the record
you'll ultimately have a chance to buy.
Before it is mounted in the press,
however, its edges will be trimmed
and crimped to mold the contour of
the record’'s edge. [t will also have a

hole punched in the precise center of
the groove spiral (Fig. 6). | say “pre-
cise' bemusedly, since | too have had
my share of off-center records. But
from the look of this process, it
couldn't miss if performed properly.
The presses that mold the vinyl rec-
ords are becoming automated more
and more. The ones | saw require little
mare than an attendant to pick up the
stacks of finished discs and cart them
away. And that, after inspection (I
hope) and packaging, is the last
intended thing that happens to the
offspring of the blank lacquer disc be-
fore you have it in your own quivering
and anticipatory hands. @

Fig. 6. Locating center hole for starmper tnvolves
spinning disc until groove pattern appears stationary.
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is the pocket l‘;_
scanner that |

A breakthrough
we call “‘mini-
miser circuitry”
makes it possible
...and it’s

actually 2% to 5 times more
efficient than any other pocket
scanner we tested!* Just 4 alkaline
penlight cells power it for a full
week, 8 hours a day, on a tough
50-50 duty cycle (50% full volume,
50% squelched). And its perform-
ance is bred from our experience in
public safety two-weay radio. . .so it
also gives you the crispest, clearest
messages possible. Just $119.95
with built-in ferrite antenna
(batteries, crystals and optional
flexible antenna extra.)

*Test results gladly supplied
on request.

Johnson
» MINI-SCAN"

... the professional pocket scanner

E. F. JOHNSON CO., WASECA, MINNESOTA 56093
IN CANADA: A. C. SIMMONDS & SONS, LTD.
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International Digital Data Service

Western Union International has applied to the FCC for
permission to start a new international data communica-
tions service (IDDS). IDDS features simultaneous digi-
tal transmission over both satellite and submarine cable
links for greater assurance of continuous service.
Equipment will sample incoming data signals up to 6000
times each minute and select the preferred path at each
instant. Transmission rates of 50 to 9600 bits/second will
be used. A real-time link between New York and Paris
using IDDS has already been demonstrated.
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RCA Demonstrates AM Stereo System

RCA conducted live demonstrations of a proposed AM
stereo transmitting system at the National Association of
Broadcasters convention in Las Vegas. The system is
said to be compatible with existing monophonic receiv-
ers, with the capability of multiplexing two discrete left
and right channels. Appropriate industry standards and
FCC approval would be necessary before AM stereo
broadcasts could become a reality.

Talking Computers

An expert in human and computer-synthesized speech
predicts that computers will someday be talking to man
and helping him to do certain tasks. Dr. James Flanagan
of Bell Labs says that talking laboratory computers can
already read out stored information, verify the identity of
a caller by checking his voice, and respond to simple
spoken commands. Computers speak in their own dis-
tinctive voices and accents, Dr. Flanagan savs, which
they assemble from the speech resonances and rules of
syntax with which they are programmed. The voices can
exchange fairly complex information with a questioner.
The machines’ capacities are still restricted to recogniz-
ing single words from a limited vocabulary. One system
handles about 200 words, and another responds to
spoken digits.

CB Mobile Use

The EIA's Citizens Radio Section reports that 1 in 5
long-haul trucks is equipped with CB radios and that 1
out of every 28 American families (1 of 15 farm families)
uses the Citizens Band in one way or another, with over
6% million CB radios now in use. Through the use of
emergency channel 9, approximately 20 million emer-
gencies are said to be reported every year.

Self-Healing Fuse

NASA has developed a self-healing fuse, primarily for
use in remote locations. It is a very fast-acting, current-
limiting device that provides current overload protection
for vulnerable circuit elements. It then re-establishes the
conduction path within a few milliseconds. It also per-
forms as a fast-acting switch to clear transient overloads.
The fuse has a current-time curve almost identical to
that of an SCR. Life tests indicate at least 500 operations
before failure with fuse ratings from 4 to 40 amperes and
50 to 100 volts dc.

IGH TS

Production-Line CCD

Fairchild Camera and Instrument Corp. is now produc-
ing a charge-coupled memory device on a production-
line basis. The high-density CCD 450, a 1-kilobyte serial
storage element, is expected to be incorporated into ter-
minals, video displays, and electronic switching net-
works for data communications. It is organized as 1024
words by 9 bits. OEM sample pricing is $90 in quantities
of 1 to 10.

Artificial Sky-Wave Propagation

Scientists at the Stanford Research Institute have dem-
onstrated that a temporary bubble can be produced in
the ionosphere which reflects radio signals back to earth.
The bubble is produced by heating the atmosphere with
radio signals from a ground-based “heating transmitter.”
The heating is based on principles similar to those em-
ploved by microwave ovens. The bubble is typically
about 100 miles in diameter and 10 miles thick directly
above the transmitter, and is invisible to the naked eye.
Space-charge irregularities within the bubble act as
radio reflectors. When the heating transmitter is turned
off. the bubble disappears without a trace. The tech-
nique will be most useful for reflecting vhf signals, parti-
cularly those from public service radios and mobile radio
telephones. Existing 500-kW shortwave transmitters
can be used for heat sources.

GE Marketing Transient Protector

A solid-state device will be introduced by GE to protect
home entertainment equipment against potentially
dangerous voltage spikes on ac power lines. The GE-
MOV'™ is a voltage-sensitive metal-oxide varistor said to
be able to respond to line transients in 50 billionths of a
second. It absorbs them and dissipates the eriergy in the
torm of heat. Voltage spikes can be caused by the starting
of pumps, oil burners, fluorescent lights, as well as
lightning-induced effects. The device will not protect
equipment against a direct lightning hit, however. Volt-
age transients are believed to be responsible for as many
as one-half the component failures in solid-state televi-
sion receivers and other home entertainment equip-
ment.

Transmitting Technique for ‘‘Ghosts”

RCA Broadcast Systems has demonstrated that circular
polarization of television transmission virtually elimi-
nates ghosting—an effect caused by reflected signals.
RCA says that the use of matching transmitting and
receiving antennas (both circularly polarized) provides
“polarization discrimination” rejecting a reflected
signal. An application has been made to the FCC to
permit special antennas to be used for TV broadcasting.
If approved, the use of such antennas (and special re-
ceiving antennas) should provide relief to viewers whose
screens are haunted by “ghosts.”
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Thenew Sansui LM

Loudspeakers that
selthe AES

Convention
onils ears.

Atthe Convention of the Audio Engineering Society
in Los Angeles last May, Sansui demonstrated a new

concept in loudspeaker design.
The reception from these experts—chief engineers

of radio and TV stations, record producers, recording
engineers and sales executives of audio companies—was
even more sensational than we ourselves expected.

And these are the reasons:
Unlike conventional speakers, the LM design incor-

porates a multi-radiational tweeter device. High frequencies
instead of being lost through encapsulation, are diverted through
three special exponential horns and recovered into scund energy that

adds a breathtaking sense of ambience, and realism. The LM speakers also display

extremely stable and well-defined stereo images. At the same
time, both the transient response and efficiency of the system are

greatly increased. An extra large woofer assembly gives exceptionally
strong bass response ordinarily available only in much larger

and more expensive speakers.
Hear any of the 3 models available

at your nearest Sansui franchised
dealer. You never heard music so LM 330
alive before.

LM 330
CUT-A-WAY

:I—‘ ML e renle!
- eerer
< SANSUI ELECTRONICS CORP. Y7 ¥; 2y 771

- Woodside. New York 11377 « Gardena. California 90247
-~ SANSUI ELECTRIC CO.. LTD.. Tokyo. Japan * SANSUI AUDIO EUROPE S.A..
S Antwerp. Belgium » ELECTRONIC DISTRIBUTORS (Canada) Vancouver @, B.C.
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ELECTRO-LAB

As an NTS student you’ill acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you’ll build and keep. Our
courses include equipment {ike the NTS/Heath
Digital GR-2000 Solid State color TV with first-ever
features like silent varactor diode tuning; digital
channel selection, (with optional digital clock), and
big 315 sq. in. ultra-rectangular screen.

Also pictured above are other units — 5" solid state
oscilloscope, vector monitor scope, solid-state ster-
eo AM-FM receiver with twin speakers, digital muilti-
meter, and more. It’s the kind of better equipment
that gets you better equipped for the electronics
industry.

COMPU-TRAINER

GR2000
Digital
Solid-State
Color TV
315 sq. in. . —
Picture .

(Simulated TV Reception)

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER
VOM

SOLID-STATE
OSCILLOSCOPE

This electronic gear is not only designed for train-
ing; it's field-type — like you’ll meet on the job, or
when you’re making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these toois of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each compiete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive all home-study information by mail only.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-
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and the equipment
be equipped.

] - HIGH FIDELITY
SPEAKERS

SOLID-STATE STEREO
AM/FN/MULTIPLEX
RECEIVER

COLOR BAR/DOT
GENERATOR

TUBE & TRANSISTOR TESTER

ST

ET-VO

AM/FM/SW PORTABLE
SOLID-STATE RECEIVER

74 sq. in.
Solid-State

VECTOR MONITOR
SCOPE

~

o Oooooo

SIGNAL
GENERATOR

LG

O .
O
T’

5" 0SCILLOSCOPE DIGITAL SOLID-STATE 2-METER FM sdtlo-sure

MULTIMETEF TRANSCEIVER & POWER SUPPLY pOCKET RADIO

tion privileges spelied out. Make your own com- SIN ENE SN SN I BN BEE EmS .-
i el H NATIONAL TECHNICAL SCHOOLS Dept. 205-095
pa.”sons’ YOL_” own .deCI.SIO.n. Mail card tOday' or 40