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PEE BREAKTHROUGH!

A
NOW...EXCHANGE COMPUTER DATA EASILY, INEXPENSIVELY
_I_ntroducing PE’s Il_ohhyist Interchange Tape (HIT) System

KARMAUGH MAPS FOR FAST DIGITAL DESIGN

A n_eat'_, simple method For working with logic

HOW TO GET EXTRA FUNCTIONS FOR SIMPLE HAND CALGULATORS

Add memory, consfant, % at little cost

. BUILD A DIRECT-READING LOGIC PROBE
Readout displays high. low, open and pulse
TEST REPORTS:
Heathkit “Digital” Colar TV © Realistic Portable Scanner
Pickering Discrate 4-Channel Cartridge
Crown Electronic Crossover - Hickock Curve Tracer
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- What Does Your Stereo Receiver Dollar Buy? -

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

Here is a magnificent cassette deck

with specificztions that are beyond what
our industry nad been aware were
possible; specs that surpass anything that
a deck of this price, performance and
quality has ever been able to come up to
before. Unbelievably low wow and flutter;
solenoid conirols that operate at a touch
with almost magical precision, and a
unique, truly-visible horizontal front
loading system by which the cassette is
effortlessly set into place with two fingers,
are only a few highlights.

Pioneer’s new 9191 incorporates a
cascade of features and innovations:
automatic CrO, tape detector and indicator
light; an.illuminated panel scale that lets
you see at a glance the amount of tape
remaining on a cassette; and an advanced
memory rewind circuit that permits quick
and easy location of (and automatic re-
start from) any point on a cassette
tape. It also has two independent drive
motors; including an electronically-

_ controlled DC unit for recording and
playback.

Our engineers took into consideration
the many types of tapes available and
included superior bias and equalization
circuitry and switching (in addition to the
the automatic CrO, detection system) so
that the 9191’s recording capability is

maxellus. ¢ Lo

Selectable equalization and bias switches.

optimized for any kind of cassettes you
want to use. And, of course, there’s buiit-
in Dolby B* to bring the 9191’s S/N ratio
up to 62 dB, even with standard tapes.
We've also included separate mic/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
taster than many reel-to-reel machines,
and which offers greatly-extended
frequency response and dynamic range.
And it’s the only front-loading, front-
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*Dolby is a trademark of Dolby Laboratories, ine.

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

But of all the ingredients that mak=
up the 9191: performance, reliability, stvle
and features, the most important of al’ =
its value. We set out to build a cassette
deck that was better, but less costly, then
any deck built previously. We know w2
have succeeded. We know that you' |
agree when you see and handle the
Pioneer CT-F9191 at your Pioneer dealer.

CT-F9191 Specifications:

Frequency Response: Standard, LH tap2 25-
16,000 Hz (35-13,000 Hz ==3dB); CrO: tepe:
20-17,000 Hz (30-14,000 Hz =3dB)

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

Harmonic Distortion: No more than 1.7% {OdB

Wow and Flutter: No more thas 0.07% (WRMS}

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,

New Jersey 07074.

West: 13300 S. Estrelia, Los Angeles

90248 / Midwest: 1500 Greenleaf, Elk

Grove Village, 1. 60007 / Canada:

S.H. Parker Co.

(N »*
eV B St
when you want something beter
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1.5449.95 Is manufacturer's suggested resalc price only and includes walnut grained vinyl top & side panels. Actual seliing price is set by Pioneer dealer at his option.
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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

o VARIABLE TONE CONTROL.

o LOCAL-DISTANT RF GAIN SWITCH

e AUTOMATIC NOISE ELIMINATOR SWITCH—

e PLUS THESE OTHER GREAT FEATURES AND
CONVENIENCES:




NEW...from AP Products
A(Ce
ALL-CIRCUIT EVALUATOR

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

oy

ACE ' t, 25 o018
49/16" by ' <
&< MODELS .z

By priced from
ACE R b less than

: ,"/E)n allmodels.. . .

. ’ o e —| » = ™ - simply plug in your

o i o . special 20 % off . N // components and inter-

a4 - < . introductory offer ~ " " connect with ordinary 22-ga.

SAVE = ; = S 95 : /solid wire. No special patch cords

$ Regutar v " required. All models will accept all

$24.95 : =201-K DIP’s, TO-5's and discrete components with leads up to .032"

aln ASSEMBLE-IT-YOURSELF KIT | diameter. Multiple buses can easily be linked for power and

Bloirypll e Enioy™ihe plEpsiine'and canten Encejof Ehegking ground distribution, resetand clock lines, shift command, etc.
e el o e s L T R

Incorporates the famous A P multi-tie-point plug-in feature ACE 200-K ... 728 tie points, holds up to 8 16-pin DIP’s,

throughout for optimum circuit design flexibility. two buses, two 5-way binding posts, kit form . . .$18.95

OFFER EXPIRES SEPT. 30, 1975 ACE 208 ... 872 tie points, holds up to 8 16-pin DIP’s,

8 buses, two 5-way binding posts, assembled .. .$28.95

ORDER TODAY AND SAVE D CASH: check or M.Q. enclosed
= ACE 201-K...1032 tie points, holds up to 12 14-pin DIP’s,

(gl
A%%’s M,\?g'el Total ] CHARGE: Master Charge

Pri e
7| U craRGE: Bankamericara e Qg;cgfalog two buses, two 5-way binding posts, kit form . . .$24.95
NG ACE 212...1224 tie points, holds up to 12 14-pin DIP’s,
orration dat 8 buses, two 5-way binding posts, assembled. .. $34.95
xpiration date
2 ACE 218 ...1760 tie-points, holds up to 18 14-pin DIP’s
Total f ACE = [ 1ts, | 0
SRk el T Master/Chargg InterbankiNo:: ten buses, two 5-way binding posts, assembled . $46.95
Residents of California . g ]
and Ohio add sales tax ASAMARTEIOx e OUR NAVE ACE 227 ...2712 tie points, holds up to 27 14-pin DIP’s,
Postage and Shipping 1)50| e 28 buses, four 5-way binding posts, assembled . .$59.95
ORDER TOTAL $ i ACE 236 ... 3648 tie points, holds up to 36 14-pin DIP’s,
Send order to: A 36 buses, four 5-way binding posts, assembled . .$79.95
QP A P PRODUCTS oomess MATERIALS
INCORPORATED — 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.
R s Aty v il — A P PRODUCTS INC. o Box 110-H e Painesville, OH 44077
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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 buil 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, fusabie-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 qu"estion 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, please 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 S
fingertip-handy WC-100 Cordless Soldering Iron allows X
you to make connections anywhere...without & 1T
dependence on an AC cord and outlet. Py

The heart of the WC-100 is its high-energy,
long-life, 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 £ 4
removed, won’t lock in “on” position, and {
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
continugusly 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.

Al Weller-Xcelite Electronics Division
coopee | The Cooper Group

INDUSTRIES | b, 0. BOX 728, APEX, NORTH CAROLINA 27502
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CHECK FOUR FUNCTIONS

WITH ONE INSTRUMENT !
) Continuity
Voltage

) Polarity
Digital Logic

LIGHTWEIGHT — POCKET SIZE
PROTECTIVE, VINYL CARRYINC
POUCH. YOUR FAVORITE
ELECTRONICS DISTRIBUTOR.

CAT. NO.
J4-828

The All-New,
Quick And Easy
Way To Reproduce

Printed Circuits.

Get Your Kit From

Your Favorite
CALECTRO Electronics
Distributor Today !

/
GC ELECTRONICS ,~ )

DIVISION OF HYDROMETALS, INC.
ROCKFORD, ILLINOIS 61101 US.A.

Coming Up In The October

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
see this column become regular, instead of
a quarterly thing. Giad 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. | know 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.

Americanizeosistti

CREDIT FOR CONVERTER CIRCUIT

| was pleased to see a good application
foraV-to-fconverterin the article **‘Conver-
ter Turns Counter into 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 IS OK

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 ASCIl code, includ-
ing framing bits for synchronization, a total
of ten or.eleven bits is required per charac-
ter. Thus a 22-character message (sug-
gested for ATIS) means the transmission of
220 0r 242bits. At 100 bits per second, each
ATIS would take just under 22 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 baudequals 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 i




RESPCONSE CURVE

Our reliable
15MHz scope
syncs to 30MHz

m PRECISIOrd MDDEL 1472

VARIABLZ
SWEEP TIML/CH
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A< Prccision |

Model 1472 Dual Trac2
Oscilloscope: 27MHz modu-
lated carrier and original
aucio displayed . . .$539.00

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 far 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 has 19 calibrated sweeps—.5pSEC/cm
to .5SEC/cm and sweep to .1xSEC/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 frace display has algebraic additien 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, oreserving full calibration accuracy for
both amplitude and phase. The intensity modula-
tion input (Z axis) is available for time or frequency
markers. Bright blue P31 phosphor and variable
illuminated graticule make any waveform easy
to see.

In Stock For Free Trial

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

o1 PRECISION

PRODUCTS OF DYNASCAN
1801 W. Belle Piaine Avenue Chicago. IL 60613
CIRCLE NC. 10 ON FREE INFORMATION CARD
SEPTEMBER 1975 7
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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



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.

NRIis 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.

NRI SCHOOLS

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

1"
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New Products

Additional information on new products
covered in this section is availaflre 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 mode! 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 available),
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 ailoy. Price varies from

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

MAGNAVOX MX 4-/2-CHANNEL
AM/FM STEREO REGEIVER

The MX Mode! 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 a direct-coupled output,
a power boost circuit to doublie power out-

12

put in stereo mode, and an Automatic Pro-
tection Circuit for amplifiers and speakers.
Claimed FM sensitivity is 1.8 uV (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 NO. 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
1¥2-inch (3.8-cm) enclosed midrange driver
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 Ib (42.7 kg).
CIRCLE NO. 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 deita tune, PA/CB opera-
tion, S/r-f meter, a modulation indicator
lamp and noise limiter.

CIRCLE NO. 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

AmericanRadioHistorv.Com

line is clamped to about 1 volt, 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-
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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
afixed amplitude at TTL logic one (greater
than 3 V) levels. Rise and fall times are said
to beless 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 2ib (0.9 kg) and measures
7" x 5" x 45" (17.8 x 12.7 x 11.4 cm).
$49.95
CIRCLE NO. 75 ON FREE INFORMATION CARD

UHER LIGHTWEIGHT STEREQ 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 W675
has a 5-pin plug for use with Uher cassette
decks, and the Model W676 has a phone
plug 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 will 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



MITS Altair Computer Report I
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 8101 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, GOSUB, 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 . .. GOTO, 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 1/0, 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_ - _ - oo o-- $621
1,024 Byte Static Memory Card_ _ __ . _______-__ $97 kit and $139 assembled
2,048 Byte Static Memory Card_ _ _ ____________ $145 kit and $195 assembled
4,096 Byte Dynamic Memory Card_______.______ $264 kit and $338 assembled
Full Parallel Interface Card _________ .- ____ $92 kit and $114 assembled
Serial Interface Card RS232)______ e $119 kit and $138 assembled
Serial Interface Card (TTL or Teletvpe)__________ $124 kit and $146 assembled
COMTER N* o mmemcmeeeeeee $780 kit and $920 assembled

*The Comter |1 Computer Terminal has a full alpha-numeric keyboard and a
highly readable 32-character display. It 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 If to any tape recorder for
both storing data from the computer and feeding it into the computer. Requires
an RS$232 Interface Card.

SOFTWARE PRICES:

Altair 4K BASIC o e eemmmmmmmmmme——mm———eo - $350
Purchasers of an Altair 8800, 4K of Altair Memory, and Aitair Serial 1/0O or
Audio-Cassette /O _ _ . e —eee o= ONLY $60
Altair 8K BASIC _ _ o meeiemmemmm—--———=——o— $500
Purchasers of an Altair 8800, 8K of Altair Memory, and Altair Serial /O or
Audio-Cassette 1/O _ o eemmeecceee—m—-- ONLY $75
Altair EXTENDED BASIC _ _ - _ i mmicme o mmmm—o - == $750
Purchasers of an Altair 8800, 12K of Altair Memory, and Altair Serial 1/0 or
Audio-Cassette 1/O __ _ _ _ - mmmcceccemee === ONLY $150

Altair PACKAGE ONE (assembfer, text editor, system monitor) .
Purchasers of an Altair 8800, 8K of Altair Memory, and Altair I/O 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 THI5 COUPON TODAY!
O Enclosed is check for §
O BankAmericard # [ ar Master Charge #

O Altair BBOD O Kit O Assembled
Include $8 for postage & handling

O Options
(list on separate sheet)

O Altair Users Group Assaciate OSoftware Documentation
O Please send free literature

NAME
ADDRESS.

cITy STATE & ZIP.
MITS/6328 Linn N.E., Albuguerque, 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 free, one year membership in this group.

For one month only, you can become an Associate Member for
one year 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 1 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.

For only $39.95

Our new FG-2 Function Generator kit
gives you all five of the most usefuil
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 Ha. 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 Ibs......... $39.95 PPd

GET OUR

NEW 1975
CATALOG

listing this and other unique kits

“F R E £

by simply circling our number
on the reader service card.

SOUTHWEST TECHNICAL
PRODUCTS CORPORATION

DEPT. PE

219 W. Rhapsody
San Antonio, Texas 78216
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CIRCLE NO. 53 ON FREE INFORMATION CARD

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
blkedoff 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 circuitry,
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 fiutter are claimed atless
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-
sponseis 30to 13,000 Hz for standard tape,
and 30 to 16,000 for CrO,. $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 |b (1.8 kg).
$230.00
CIRCLE 0. 83 0N 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
Hsec), which allows the tuner to be usedin
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. 78 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 scales of 100 mv
to 1000 V dc, 100 mV to 750 V ac, 100 pA 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 3%-digit display features au-
tomati¢c 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 spaceanda 256 x 8
PROM, a front panel, power supply, and an
interface board. The front panel controls
have priority over software, ioad 16 bits of
address data, reset and suspend functions
over the system program. The system is

POPULAR ELECTRONICS



scans any
station In
the nation

e 16,000 different, dig tally-derived frequencies
instantly at your command. Hear evary *‘action”
station within range 30-50MHz, 150-170MHz,
450-470MHz and 490-510MHz.

e Cards easily programmed frcm list supplied.

Simple visual check of program.
e Insert card in slot for instant 10 channel

program change even while mobiie. Witnout equal
when traveling by car, truck, RV, boat.

e Smallest size and only crystal-less scanaer
with integrel power sudply for 12¥DC and 115VAC.
USE FOR BASE OR MOBILE.

e No confusing, error-prone switches, tabs,
mechanical gadgetry. 2ermanent card memory
eliminates meed for coatinual re-programming.

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

(SBE].

LINEAR SYSTEMS, INC.
A 220 Airport Blvd. Watsonville, CA 95076

10

- INTERNATIONAL OFFICES:
S B MOGSILE ON 1 E. S. GOULD MARKETING CO., LTD. LINEAR SYSTEMS, S.A.
E ® y s PH g 5 Rue des Alpes, P.O. Box 163,

—r Quebec, Canada HAT, 159 1211 Geneva 1, Switzerland
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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

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 willp

your home.

work that much better in

The professional approach led to
the development of the “’Steady-
State”” audio component, A com-

onent 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. l
I P.O. Box 60271 Terminal Annex, [
| Los Angeles, California 90060 !
, [ want more reasons, thank you. i
| |
| |
[ [
| |

!

Name
Address

CIRCLE NO. 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 /0. Computer interfacing,
hardware development and software are
taught through the “‘Bugbooks™ lfl and IV
(included).

CIRCLE NO. 80 ON 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 will 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 controls, preselec-
tor, clarifiers, S meter, and headphone
jack.
CIRCLE NO. 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 installation in a caror
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).

CIRCLE NO. 82 ON FREE INFORMATION CARD

RECORDING TAPE/TIME SLIDE RULE

The Tape Measure®™ is a double-slide
cardboard slide rule which computes the
amount of recording or playing time lefton
agiven 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-
ble 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 13s-inch tweeter with a fre-
quency 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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five new

Power for the
Professional!

New Proto Boards

L PB-203 and PB-203A
with built-in
regulated

short-proof

power supplies!

Ready-to-use. Just pluc in and start

building! 2 extra floating 5-way binding

posts for external signals (PB-203 only). Complately
self-contained with power switch, indicator lamp and power
fuse. 24 14-pin JIP capacity. All metal coastruction. ..

no chipping or c-acking as with plastic cases. Two-tone
quality case makes both PB-203 and PB-203A aesthetically,
as well as technically attractive.

Confinenta Specialties Corp. affers

a total 'ine oibreadboard test devices

... eve-ything from inexpensive kits

to high-power professional units and
logic monitors too. Each high cuality,
compact urit ccmes with a guarantee

of complete satistacticn or your

monz2y 'back within 10 days. Here are

but five of :he “hottesF’ items wemake. ..

PROTO BOARD
100

Complete KGt . . .

19%

Add $1.50
shipping 'h andling

The PB-100 is a ow zcst, kig 10 IC capacity
breadboad kit, complete dowr to the last nut, bol!
and screw. Includes 2 QT-35S Socksts; 1 QT-35B
Bus Strip -2 5-way binding posts; 4 rubber feet;

screws and easy assembly instructions. 4.50”
(114.3mm) wide x 6.00” [182.4mm) long x 1.35”
(34.3mm) high. Orde- your PE-" 00 kit Start building

and testing now!

A complete mini-
breadboard budgat
kit with full IC capacity

B-203

3 QT-59S Sockets

4 QT-59B Bus Strips

1 QT-47B Bus Strip

Fuse ® Power Switch
Power-On Light

9.75"L x 6.6”"W x 3.25"H
Weight: 5 Tbs.

5V, 1 AMP regulated power
supply

P

75.

Add $2.50 shipping/handling

OUTPUT SPECIFICATIONS

Output Voltage 5V = UV

Ripple & Nolse @ Y2 ANP
10 millivelts

Load Regulation Better then 1%

PB-203A
3 QT-59S Sockets
4 QT-59B Bus Strips
1 QT-47B Bus Sirip
Fuse ® Power Switch
Power-On Light
9.75”L x 6.6”"W x 3.25"H
Weight: 5 Ibs.
5V, 1 AMP regulated powe-
supply (same as PB-203)
® +15V, 2 AMP rzgulated
power supply
e —15V, %2 AMP regulated
power supply

120.

Add $2.50 shipping/handling

OUTPUT SPECIFICATIONS

Output Voitage 5V, interaally
adjustable

Ripple & Noise @ Ya AMP,
G millivolts

Load Reguiation Better than 1%

Continental
Specialties Corp.
LOGIC MONITOR
brings ICs to life
faster than a scope. ..
safer than a

voltmeter

LM-1 95
8 each

Add $2.50 shipping/handiing

Self-contalned, pocket size. No

adjustments or calibrations neeced.

Puts life into digital designs. Just

clip to any DIP IG up to 16 pins.

NO POWER SUPPLY NEEDED!

= Simultaneously displays static and

dynamic logic states of DTL, TTL,
\HTL or CMOS on 16 large high Intensity LEDs. Watch
signals work through counters, shift registers, timers,

E=SE=PROTO-CLIP offers power-on...
hands-off signal tracing...under $5!

Trace slgnals or troublesnoot
fast. Inject signals or wire
unused clrcuizs into existing
boards. Flexib e plastic web®
construction elimirates
springs ani pivots. P us, the
narrow throa' is per‘ec’ for
high der sity pc boerds.
Order mow!

PC-14 14-pin Prato-Clip: $4.5) ea.
PC-16 16-pin Prato-Cilp: $4.73 ea.

Add $1.00 stipping
and handling

Scope probes,
test leads lock
onto uniqJe
toothed grics

(©COPYR GHF CONTINEMTAL SPECIALTIES CORPORATIDN 1375

All Contirental Soecialti=s breadboard test devices
are made n the USA, ard ar2 available off-the-shelf
from your local distributer or CSC. Direct purchases
may be ciarged on Ban<Amer card, Master Chang=
or American Express. You ceta FREE English/Met-ic
conversiot slide rule with each order. Foreign
orders please add 10% fer shipping/ handling.
Prices are subject to charge: ‘Nrite or phone ior
compleze illustrated catzlcg, plus the name and
address ¢t the CSC deder rearest you.

*Paterts Pending

=

adders, flip flops, decoders, entire systems. Concentrate on
signal flow and mput/output truth tables. Forget probe
grounds, pin counting or sync polarity. Precision plastiz
guides and flexible plastic web*® insure positive connectiors.
Versatile. Fast. Accurate. Indispensable. Order yours today!

CONTINENTAL SPECIALTIES CORP.

44 Kendall St., Box 1942, New Haves, CT 06509 + 203/624-3103

West Coast Ofice: Box 7889, Szn Frenclsco, CA 94119 » 415,3€3-4207
CAMADA: Avaiiable thru Len Finkler Ltd., Ontarir
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You cantear out
. allthecards
inthis magazine...

But thisistheone
you should mail!

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

18

Selecting a home electronics program
isn’t easy. It could be one of the most
important decisions you'll ever make for
your futuré. 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

POPULAR ELECTRONICS



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
attention—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
interests...explore your problems further
...and get additional assistance.

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

What better way to leamm
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
equipmznt? And we don’t mean gadgets
that will be worthless to you later.

We mean equipment like the Bell &
Howeil Schools exclusive “Electro-Lab®™"
electronic training system including
design console, digital multimeter and
oscilloscope, that you can use profes-

sionally after ycu'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 niifmbers for easier
reading.

And the solid-state “triggered sweep”
oscillescope is similar in principle to the
kind used in hospital operating rooms to
monitor heartbeats. But you'll use it to
monitos 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 dvanced
trainir g tools.

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
10 be all atout? At Bell & Howell Schools
we've always thought so although no school
can guaramntee you a job or income oppor-

tunity. Get full details about us, our courses,
our philoscphy of education by mailing the
postage-pa:d card today. If you take one of
our courses for vocational purposes, this
program is approved by the state approval
agency for Veterans' Benefits.

If card has been removed, write:
An Electronics Yome Study School

DeVRY INSTITUTE OF TECHNOLOGY 763/4R1
¥ BELL & HOWwELL ScHoOLS

4141 Belmont, Chicago, lilinois 60641

“Electro-Lab®" is a registered trademark of the Bell & Howel! Compary.
Simulated TV test pattern.
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Stereo Scene

By Ralph Hodges

STARTING WITH ALACQUER 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 biank 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 presson atrip to
the Capito! 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
1 s

SN

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 lacquer, and

Fig. 1. Disc-cutting 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-
suresignal-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
level 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
secofd—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, butitis
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



II'nd only to the IIl.

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 lll 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 were considered
“‘state of the art” only a few years ago. Where a temporary austerity budget
is a pressing and practical consideration, the M95ED can deliver more
performance per dollar than anything you’ve heard to date.

Shure Brothers Inc. ®
222 Hartrey Ave., Evanston, IL 60204 F‘ —I—l =
In Canada: A. C. Simmonds & S,ons 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 an intriguing chemical aroma. The
mirror qualities are not so importantto
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., how long a program) the

Fig. 3. 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 faultin 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 impuises 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 until the moment of tse.

British recording pioneer Cecil
Watts acquired a certain reputation
for eccentricity through his initial
scheme for coating his own recording

blanks. Reportedly he built up the
coatingin 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 master

from the lacquer disc.

agined, there is a lot of feedback from
customers about the 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 probiems,
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 herefora
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
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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'lt 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. It will also have a

Fig. 5. Metal mother is played and imperfections
are marked for later vemoval through “microsurgery.”

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 prccess, it
couldn't miss if performed properly.
The presses that mold the vinyl rec-
orcs are becoming automated more
and more. The ones | saw require little
more 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 itin your own quivering
and anticipatory hands. @®

Fig. 6. Locating ceiiter hole for stamper involves
spinning disc until groove pattern appears stationary.
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Mini-Scan™
is the pocket |
scanner that
works a week |
on just 4
penlight cells.

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-way 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
o MINI-SCGAN"

... the professional pocket scanner

E. F. JOHNSON CO., WASECA, MINNESOTA 56093
IN CANADA: A. C. SIMMONDS & SONS, LTD.
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ﬁternational 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.

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 says, 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.

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 $90in 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-
ployed 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 energy in the
form 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.”

POPULAR ELECTRONICS
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The new Sansui LM
oudspeakers that
selthe AES

Convenlion
onils ears.

At the 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 homs and recovered into sound 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
Muiti-radiational

: )) alive before.
tweeter

SANSUI ELECTRONICS CORP.
Woodside. New York 11377 « Gardena, California 90247

SANSUI ELECTRIC CO., UTD.. Tokyo. Japan * SANSUI AUDIO EUROPE S.A.,
Antwerp. Belgium ¢ ELECTRONIC DISTRIBUTORS (Canada) Vancouver 9, B.C.

CIRCLE NO, 48 ON FREE INFORMATION CARD 27

LM 330
CUT-A-WAY
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The better the trainin
the better you'

COMPU-TRAINER

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER
VoM

ELECTRO-LAB

As an NTS student you’ll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you’ll build and keep. Our
courses include equipment like 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 muiti-
meter, and more. It's the kind of better equipment
that gets you better equipped for the electronics
industry.

AmericanRadioHistorv.Com

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

L ey W

(Simulated TV Reception)

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 tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete 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 cancelia-
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and the equipment
be equipped.

" = HIGH FIDELITY
SPEAKERS

-
l .

e @

SOLID-STATE STEREO
' 3 "\ AM/FM/MULTIPLEX
RECEIVER

CCLOR BAR/DOT
SENERATOR

TUBE & [} R TE
TRANSISTOR TESTER FET-VOM

AM/FM/SW PORTABLE
SOLID-STATE RECEIVER

74 sq. ir.
Solid-State
B&W TV

SIGNAL
GENERATOR

DIGITAL SOLID-STATE 2-METER FM :
MULTIMETER TRANSCEIVER & POWER SUPPLY p%%ké‘as.lﬁgfo

§" OSCILLOSCOPE

tion privileges spelled out. Make your own com- rnuﬂqu:umL scﬁms- N - 0?2@5

parlsons, your own deCISlon' Mall Cal'd tOday' or I 4000 South Figueroa St., Los Angeles, €alif. 90037

clip coupon if card is missing. Please send FREE Color Catalog and Sample Lesson.
NO OBLIGATION. NO SALESMAN WILL CALL.

[J Color TV Servicimg [J €Electronics Technology
NO OBLlGAT|0N. NO SALESMAN W".L CALL [J B & W TV and Radio Servicing [J Computer Electronics

[J Electronic Communications [J Basic Electronics

[J FCC License Course [J Audie Electronics Sefvicing

APPROVED FOR VETERAN TRAINING
Get facts on new 2-year extension

NAME - AGE _

ADDRESS _APT # I

NATIONAL GExd> SCHOOLS 17

TECHNICAL-TRADE TRAINING SINCE 1905 l Please fill in Zip Coce for fast service _

Resident and Home-Study Schools [0 Check if interested in G.1. Bill information.
4000 So. Figueroa St., Los Angeles, Calif. 90037 [ Check if intarested ONLY in clessroom training in Los Angeles.
L N N NN B N I N EEW .
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Batteries « Capacitors « Controlse« Security Products « DURATAPE® « Resistors « Semiconductors « SONALERT® « Switches « Fastening Devices

32

New Mallory Ni-Cad Batteries.
Rechargeable 1000 times.

T Sy
A Nu\::y Oistrivuto’

L Dan: an
: \M\anago\b& tnd!

Team these long-life nickel-cadmium cells
with an automatic Mallory Charger, and you
can recharge them 1000 times, or mare.

You'll be’sure of having fresh D, C. and AA
batteries, while saving money, time and
trouble. Mallory Rechargeable Nickel-
Cadmium Batteries keep on coming back for
more in electronic calculators, tape recorders,
radios, cameras, toys, other battery-powered
products.

Keep a spare set of Mallory Ni-Cads on hand,

[ @

20w, "
y " Butor Prod
“a tngians #*

and you’ll never run out of battery power
again. They recharge to full strength, two or
four a: a time. And unlike ordinary dry cells
that lose voltage during discharge, Mallory
Ni-Cads with a full charge maintain operating
voltage during the entire work cycle. You get
maximum power, continuously, for top product
performance.

For the long run, Mallory Rechargeable
Ni-Cads . . . the 1000-time batteries. Get them
now at your Mallory Distributor.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P.R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 468208; Telephone: 317-8566-3731

DURATAPE® and SONALERT® are registered trademarks of P. R. Mallory & Co. Inc.

CIRCLE NO. 32 OX FREE INFORMATION CARD
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ITH stereo receiver prices rang-

ing from less than $200 to more
than $1000, chopsing a model around
which to build your hi-fi system is no
easy task. The difficulty liesin the wide
variety of features, functions, and per-
formance offered by the literally hun-
dreds of receiver models available.
Obviously, a major consideration
when you are out shopping is what
you get for your money. If you have
settled on a $400 to $500 receiver, for
example, you'll want to know what it
will give you that you can’t obtain with
areceiver selling at a lower price and
what you'll be missing that a costlier
receiver offers you.

We have studied the characteristics
of stereo receivers typical of each
price category. Bar graphs provide
at-a-glance performance expecta-
tions versus price. Obviously, there
are many other factors to consider
—operating and control features,
cosmetic styling, warranty policies,
etc—and we will touch on these also
in this report.

Features. A basic hi-fi system might
consist of a stereo receiver, two
speaker systems, and a record turnta-
ble. Naturally, one should expect the

What
Does
Your

Stereo
Receiver

Dollar

Buy?

Popular Electronics
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receiver to have a magnetic phono
input. This should be supplemented
by at least one high-level (Aux) input
through which the audio output from
an eight-track cartridge tape player or
a TV receiver can be played.

The basic hi-fi receiver should also
have inputs and outputs for a tape re-
corder and a tape monitor switch for
simultaneous listening to the
playback from the tape deck while re-
cording. The latter feature is impor-
tantevenif youdon'tplanto use atape
player because it protects your re-
ceiver frem obsolescence. Further-
more, a variety of accessories—
including noise-reduction units, ac-
tive equalizers, and quadraphonic de-
coders and adapters—can be con-
nected to a receiver via its tape
monitoring jacks. The accessories
permit you to update your system.

Common to every receiver are vol-
ume and tone controls. Each receiver
has at least one tone control for the
bass range and another for the treble.
Some of the more expensive receivers
have tone-control circuits that are
more elaborate, permitting more flex-
ibility in tailoring the sound to the
listener’'s preferences.

Almost all volume-contro! circuits

Hirsch-Houck Labs compares performance and price.
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are supplemented by loudness com-
pensation systems that boost the low
frequencies relative to the midrange
and high frequencies when the vol-
ume level is reduced. Unfortunately, it
has been our experience that fully 95%
of all such systems either do not have
the best response characteristics or
lack the provisions for matching the
volume-control settings to the actual
volume of the sound.

Almost all stereo receivers have a
headphone jack on the front panel for
private listening. The rear apron usu-
ally contains output connectors for at
least two speaker systems (one per
channel).

Most receivers that sell for more
than $200 feature interstation noise
muting that removes the between-
station hiss when tuning across the
FM band. Since some muting circuits
are more effective than others, it pays
to perform a listening test before you
buy.

The great majority of receivers have
at least one meter to aid in tuning. In
lower-priced receivers, the meter
gives a broad indication when a sta-
tionis properly tuned. Better receivers
mightuse a zero-center meter instead,
while still better models are likely to
have both types of meters for unam-
biguous tuning indication.

Other control features, such as
rumble or hiss filters, microphone in-
puts, multiple-speaker-system switch-
ing, and the like, may or may not be
important to you. On higher-priced re-
ceivers, it is not unusual to find addi-
tional input facilities, for a second
phono cartridge, one or two more
high-level sources, and a second tape
monitoring system. The last is nice to
have if you plan to use a tape deck and
some other accessory that would
normally use the receiver's tape-
monitoring facilities.

Electrical Performance. Perhaps
the most advertised electrical specifi-
cation, and the one most closely re-
lated to price, is the receiver’s output
power. The greater the output power,
the larger and more expensive the
output transistors, the larger the heat
sinks, and the larger the power trans-
former and filter capacitors. Ali of this
costs money and adds to the sale price
of the receiver. Determining how
much power you need depends on
your speaker systems, the size and
acoustical properties of your listening
room, and your musical preferences.

Any receiver that costs more than
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$200 should be able to drive
acoustic-suspension speaker systems
of moderately low efficiency to a more
than comfortable volume level in your
listening room. Bear in mind that the
human ear requires a considerable in-
crease in power for a modest increase
in subjective volume level. A ten-fald
power increase will roughly double
the apparent loudness. Fortunately,
typical home listening levels can be
obtained with surprisingly little audio
power—on the order of one watt or
less. So, if you do not know how much
power you need, play it safeand err on
the high side.

The recent FTC ruling regarding ad-
vertised amplifier power rating re-
quires manufacturers to specify dis-
tortion level at any output power bet-
ween 0.25 watt and maximum at any

frequency limits specified by the man-.

ufacturer. Furthermore, all channels
must be driven into the loads specified
by the manufacturer (usually 8 ohms).
The low and high frequency limits
most often set for hi-fi products are 20
and 20,000 Hz.

The rated distortion is the maximum
figure. One can expect that, at mast
frequencies and power levels, it will be
much lower than the published figure.
In fact, it is often less than a tenth of
the receiver's rated distortion level. In
any event, the distortion should not be

particularly audible as long as the am-
plifier is operated within its design rat-
ings.

Itis not our purpose to go into detail
here on frequency response, noise
level, input sensitivity, and so on.
Though these are important consider-
ations, our experience suggests that
just about all modern receivers are
compatible with good hi-fi standards
in these characteristics.

One amplifier characteristic that is
often overlooked is its phono overload
level: the input signal amplitude at
which the phono preamplifier stage
begins to distort significantly. With
some combinations of heavily re-
corded discs and high-output car-
tridges, it is possible for the phono
preamp to severely distortifitis poorly
designed. This one minor rating ap-
pears to correlate very well with the
overall quality of the amplifier.

Inthe FM tuner section, sensitivity is
really not a very important specifica-
tion, especially in view of the way it is
presently defined. However, it does
give a clue to the over-all caliber of the
tuner's performance. Much more im-
portant is the signal input required to
achieve a listenable signal-to-noise
(S/N) ratio. One might assume that
higher FM sensitivity (a lower number
of microvolts in the specifications)
would go hand-in-hand with higher

TABLE: 1 TABULATION OF SURVEY DATA (AVERAGE PERFORMANCE LEVEL)

Survey Parameter

Power (watts) 154 16.8
THD (%) | 0.8
Phono Overload (mV) 7T 88
FM Sensitivity (uV) 25 23
Mono FM THD (%) 0.63 | 0.39
Stereo FM THD (%) 1.0 | 0.58
Capture Ratio (dB) 2.7 2.5
Alternate-Channel

Selectivity (dB) 512 | 51.2
Image Rejection (dB) 53.4 60
Average Price’ $225 | $268
Receivers Surveyed 26 6

*Fall, 1974

$334

PRICE RANGE ($)

200-250 251-300 301-350 351-400 401-450 451-500 501-600 600+

23 40 46 53 49 79

0.6 04 0.4 0.4 0.4 0.2

102 117 87 144 152 210

21 1.8 1.9 1.8 1.9 |

042 | 034 | 036 | 0.29 | 0.24 | 0.18
073 | 064 | 0.60 | 0.53 | 042 | 0.30
2.1 1.6 1.8 1.7 1.5 1.5

55 65 66 68 78 83
65 77 70 86 88 95

$368 | $442 | $488 | $564 | §714

19 20 8 11 8 9
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“quieting’’ sensitivity (a higher dB
number). This is not necessarily true,
especially when comparing tuners
with roughly the same IHF sensitivity
rating. However, only the listener with
severe weak-signal problems is likely
to need all the sensitivity built into any
modern receiver.

An excellent indicator of the quality
of an FM tuner’s front-end designiis its
image rejection. A good image rejec-
tion figureis needed to eliminate inter-
ference on certain frequencies. If you
are located near abusy airport,orona
flight path into or out of anairport, you
may already be aware of the problem
of interference. The only cure is a re-
ceiver with a higher (in dB) image re-
jection characteristic.

Another source of interference is
alternate-channel signals from a
strong FM carrier 400 kHz removed
from a weaker signal you are trying to
tune. This can happen in locations
very close to a powerfu] FM tansmitter.
('t is unlikely to occur if you are more
than a few miles from the nearest
transmitter.) Again, the best cure is
high alternate-channel selectivity (the
higher the dB number, the better),
which is a function of the receiver’s i-f
amplifier design.

Many manufacturers emphasize the
capture ratio of their receivers. This is
an indication of how completely the
stronger of two signals on the same
frequency will take over (or capture)
and prevent the weaker from being
heard. A low number is better. Some
receivers have a capture ratio as low
as 1 dB. This means that with a signal
level difference of only 1 dB, the
stronger will suppress the weaker by
30dB, and if the signals are more than
1 dB apart, it is possible that the
weaker will not be heard at all. In most
geographical areas, it is unlikely that
two receivable signals will occupy the
same channel.

The greater significance of capture
ratio is in its ability—together with AM
rejection, to which it is somewhat
related—to reduce multipath distor-
tion. This distortion can deteriorate
the guality of stereo FM reception. It
occurs in many urban and suburban
locations, where signals are received
from stations via several different
paths. The direct signal arrives first,
followed by one or more delayed sig-
nals reflected from obstacles in the
surrounding terrain.The time differ-
ences between the arrivals of the
signals cause severe cancellations
and amplitude moduiation of the re-
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ceived signal. The ultimate solution to
severe multipath distortion is a direc-
tional antenna, but a receiver with a
good capture ratio will tend to dis-
criminate against the weaker portions
of the multiple signal and reduce the
distortion.

The distortion imparted to signals
by the FM tuner section of the receiver
is a function of the amplitude and
phase characteristics of the i-f am-
plifier and detector. Elaborate and ex-
pensive components are needed to
provide the nearly ideal characteris-
tics that minimize distortion in the
finest tuner designs. In stereo, distor-
tion problems are compounded be-
cause the stereo demodulator adds
distortion of its own. As a result, stereo
distortion is almost always greater (by
an average of twice as much) than
mono distortion.

Performance vs Cost Study. The
performance categories we analyzed
in our study were: output power per
channel into 8-ohm loads with both
channels driven over the audio range
(usually but not always 20 to 20,000
Hz); maximum THD at full power
within the frequency range; phono
input overioad signal level; FM sen-
sitivity (IHF usable); FM distortion in
both mono and stereo; FM capture
ratio; FM alternate-channel selectiv-
ity; and FM image rejection. There are
many other specifications that could
have been included, but not ail were
available for a sufficient number of re-
ceivers to provide meaningful results.
However, we consider the specifica-
tions selected to give a good picture of
the overall quality of a receiver’s am-
plifier and FM tuner sections.

The performance ratings were taken
directly from the figures published by
the various manufacturers. Some
people might question this approach,
butithasbeen our experience that, for
the most part, most manufacturers
honestly and even conservatively rate
their receivers. A receiver's perfor-
mance will often surpass its published
ratings by a comfortable margin. Even
when it fails to meet a particular
specification, the difference is rarely
serious.

The objective of our survey was to
determine the average level of per-
formance offered in each price range.
If you want to know which receiver is
inferior or superior to the average, you
should examine manufacturer spec
sheets or the listings in the STEREO
DIRECTORY & BUYING GUIDE. Due to the
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TABLE 2: COMPARISON OF MEASURED RECEIVER PERFORMANCE

BRAND NAME AND MODEL

Parameter Pioneer " Rotel Sherwood Sylvania

/ SX-636 - RX-402 S-7110 RS-4744
Price ($) 350 290 230 400
Power (W) 23/25/25* 16.8/25/25 15.4/17/17* 40/60/60
THD (%) 0.6/0.5/0.06 0.8/0.5/0.6 1.1/0.8/0.1** 0.4/0.25/0.13
Phono
Overload (mV) 102/110/100 88/85/87 77/90/88 117/NA/82
FM Sensi-
tivity (pV) 2.1/1.91.8 2.3/2.011.8 1.8/2.0/2.1 1.8/1.8/2.0
Capture
Ratio (dB) 2.1/1.0/0.7 2.5/2.0/3.3 2.7/1.5/0.7 1.6/1.5/0.7
Selectivity (dB) 55/60/63 51/70/71 51/60/61 65/55/51
Image
Rejection (dB) 60/60/70 60/60/53 53/60/51 77/53/56
Mono THD (%) 0.42/0.20/0.12 0.39/0.20/0.65 0.63/0.44/0.22 0.34/0.40/0.27
Stereo THD (%) 0.73/0.40/0.48 0.58/NA/0.45 1.0/0.6/0.28 0.64/0.40/0.63

“Three-figure entries in each column are interpreted, left to right, as follows: Averaged value
from Table 1/manufacturer specification/Hirsch-Houck Labs measurement. NA means in-

formation not available.

**Specified at 40 to 20,000 Hz. All others 20 to 20,000 Hz

spread in performance within each of
the arbitrary price ranges we selected,
you can expect some overiap in per-
formance. The best receivers in one
range may well be superior to the iow-
est ranks in the next higher range.
The resuits of the study are tabu-
lated in Table 1 and graphically via the
bar graphs. The graphs clearly illus-
trate the relationship of each perfor-
mance rating to price. Starting with
the lowest-priced receivers, audio
power gradually increases with in-
creasing price, although not signifi-
cantly until the $450 point. The most
notable increment comes in the most
expensive ($600-plus) category,
where the average power rating of al-

most 80 watts/channel is at least 50%.

greater than in any of the lower-priced
groups. It is striking to note the rapid
drop in rated distortion with increase
in price and the leveling-off at the $350
mark, above which there is no sig-
nificant reduction in distortion until
the $600-plus point is reached.
Phono overload level rises steadily

with price, except for a drop in the
$401 to $450 range, which may reflect
an inadequate sample lot. Even the
lowest-priced receivers can typically
handle 80 mV (the higher the mV the
better) without overloading. Only a
few years ago, such a high overload
level was available in a very few of the
highest-priced receivers.

FM sensitivity improves slightly with
price. This is partially because today’s
receivers approach the theoretical
limit, which is variously stated to be
between 1.5and 1.8 uV. Sinceitisrela-
tively easy to achieve a 2.5-uV sensitiv-
ity in a low-priced receiver, the gap
between the least and most expensive
models is slight. Although the quieting
sensitivity for a 50-dB S/N ratio is more
meaningful, this information wasn’t
available for a sufficient number of the
receivers surveyed to be inciuded in
our calculations. Our experience with
actual receiver performance indicates
that there are appreciable differences
among receivers with respect to quiet-
ing sensitivity, especially when weak-
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signal FM reception is required.
Naturally, the more expensive receiv-
ers tend to be better in quieting sen-
sitivity. In most strong-signal areas,
the differences in quieting, or ultimate
S/N ration, are usually difficult to de-
tect without critical listening.

Capture ratio seems to follow sen-
sitivity as price goes up. But here, too,
the differences are slight. FM distor-
tion, like audio distortion, decreases
steadily with increasing price, with the
major improvements taking place be-
tween $200 and $300 and again above
$500. Selectivity and image rejection
go hand in hand, although they are
related to completely different parts of
the tuner circuitry, with little change
up to the $301 to $350 range, where a
steady and significant improvement
occurs all the way to the most expen-
sive receivers.

Receivers often surpass their pub-
lished specifications in many re-
spects. To illustrate this, we have re-
viewed our recentlaboratory tests and
have chosen representative receiver
models in each of the four lowest-
priced ranges in our survey. There
wasn't sufficient choice of receiversin
the high-priced range, since most
$500-plus models tested in thé recent
past have been 4-channel models. As
it happens, the receivers we selected
all surpassed many of their published
ratings and were above the average
specifications in their respective price
groups.

Conclusions. The most interesting
result (which we weren't entirely pre-
pared for) of our survey was that the
greatest incremental improvement for
the extra cost can be obtained by
going to the $351 to $400 range. Itisin
this price range that all facets of re-
ceiver performance seem to be op-
timum. Lower-priced receivers are
less advanced in their performance, to
say nothing of control feature limita-
tions, while a worthwhile improve-
ment would probably require a jump to
over $500.

There is a danger in reading too
much into the above because of the
overlap between ranges and the wide
variations within each range among
receivers from different manufactur-
ers. Of course, there is the matter of
features and control flexibility, which,
although they are not among the tabu-
lated parameters, are the major differ-
ences between models in adjacent
price ranges where electrical perfor-
mance differs very little. @®
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HOW TO ADD
FUNCTIONS TO
SIMPLE HAND
CALCULATORS

If it contains the right IC,
you can turn your calculator
into a more useful one

at little extra cost

BY DONALD SHAPIRO

ALCULATOR manufacturers
often stock just one type of IC
and use it in a range of units—from a
simple four-banger to one having
memory, constant, percent, and
battery-saver functions. So it is possi-
ble that your inexpensive calculator
can be modified to include the extra
functions. We say possible because if
the “bare-bones” MM5737 is used,
there are no extra functions available.
With an MM5738 IC, however, there
may be one or more extra functions
available. The basic arithmetic func-
tions will be intact but the extra func-
tions areinoperative. In the latter case,
the IC manufacturer usually indicates
an inoperative function by marking
the case near the pin with a dot.
Asimple test can be performed from
the calculator keyboard to determine
if the extra functions are available.
This test is based on the ability of the
MM5738 IC to perform repeated
squares. Press: 3, X, =, =. An answer
of 9 indicates that no modifications
are possible, but if the answer is 81,
extra functions can be used.

Modifying the Calculator. It would
be an unrealistically expensive ap-

[ 23
] 22
é 21
4 K 4 MR =| MS 4 % 20
b b { b4 ? !9/ soTTOM
L8] view
* MMS738
NORMALLY-OPEN MIN! 7
PUSHBUTTON TYPES 6|
15
)
14 1l
_ —_
13 12
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proach to replace the keyboard in an
inexpensive calculator with one that
has extra keys to accommodate the
extra functions. It would be far more
practical to mount several miniature
pushbutton switches on the outside of
the calculator's case for the constant,
storage memory, and percent func-
tions and make one minor printed c¢ir-
cuit board change to activate the
battery-saver feature. The photos
show how a Novus Model 850 cal-
culator was modified to take advan-
tage of the constant (K) and memory-
store (MS) and memory-recall (MR)
functions that were operational in its
MM5738 IC.

To perform this type of modifica-
tion, the calculator case must be dis-
assembled to allow access to the bot-
tom of the printed circuit board and
provide working room for mounting
the extra-function switches on the top
of the case. First, isolate pin 13 of the
IC from the rest of the circuit by care-
fully cutting through the copper foil
near the IC pin; this will activate the
battery-saver feature. Then, carefully
drill holes forand mount the switches.

Now, referring to the schematic
diagram, solder lengths of hookup
wire to the extra-function IC pins that
are operational. Route the wires along
the bottom of the board, and reas-
semble the case, with the wires exiting
through the battery compartment
cutout. Solder the free ends of the
wires to the appropriate switch fugs.

Cut a shallow groove in the case,
making it just deep enough to ac-
commodate the wires when the
battery-compartment cover is in
place. Then neatly arrange the wiresin
the battery well so that they will not be
in the way of the battery. Plug the bat-
tery into its connector, set it into the
well, and replace the well cover.

oD odiolictarny Com

Photo at left shows switches
mownted on top of caleulator

Checkout and Use. Turn on the cal-
culator and push the numeral keys at
random to just fili the display. Allow
the display to remain undisturbed for
about 60 seconds. If the battery-saver
feature is operational, the seven most
significant figures in the display will
blank out. Depress the = key; the
same random number should in-
stantly reappear in the display. You
can depress any of the arithmetic-
function keys to restore the display in
this manner. Alternatively, you can use
an externally mounted switch to re-
store the display; label this switch DR,
for display recall.

Depress keys C, 1, 2, and 3. The dis-
play shouid now have the number 123
showing. Now, depress %; the display
should now indicate 1.23. (Any time

Arrange wires in battery well
so they do not interfere.

the % key is operated, the calculator
automatically multiplies the displayed
number by 0.01.)

To check the memory function, feed
in the keystrokes in the following
order: C, 2, x, 3, = (a6 should now be
displayed), MS, 3, X, 5, = (15 should
now be displayed), x, MR, =. The
answer displayed at the last = key-
stroke should be 90.

Finally, check outthe constant func-
tion for both the x and = functions.
Start by pressing C. Then turn on K
and press 2, x, 2, =, K, K, K, K. The
answerdisplayed, if the constant func-
tion is working properly, should be 64,
HitC, 8,8, 8, -, 2,-=, K, K; the display
should now read 111. The constant
function works on only the x and =
functions. The number used as the
constant in either case is the one fed
into the calculator after the arithmetic
command is entered. @
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BUILDA

SRFORMANCE
-MODULAIO

Low-cost add-on unit for playing discrete 4-channel discs.

HE Compatible Discrete 4-chan-

nel sound system, called CD-4,
permits four fully separate channels of
sound to be reproduced, starting with
discrete channel information incorpo-
rated rightinto therecord groove. This
contrasts with SQ® or QS matrix
4-channel sound, where channel in-
formation is encoded.

Some four-channel receivers today
are akin to multiple-speed record
players that play 33-1/3 or 45 rpm
discs. The receivers can quite often
handle information from either dis-
crete or matrix discs. There are many
4-channel receivers, however, that
only have a CD-4 input jack for adding
a demodulator that's needed to play
CD-4 discs (which includes RCA's
“‘Quadradiscs,” among other labels),
while incorporating decoding circuits
for SQ and/or QS matrix discs. If this is
the case with your receiver, you will
want to build the high-performance,

SEPTEMBER 1975

BY LOUIS DORREN

low-cost demodulator described here.
With the demodulator piugged into
your receiver and a CD-4 cartridge on
your record player, you will be able to
play all types of 4-channel discs in-
cluding discrete.

-CD-4 Operation. The CD-4 system

was designed to utilize the standard
V-shaped record groove to assure
compatibility of quadraphonic disc
recordings with conventional stereo
and mono playing equipment. So, all
of the information contained in the
four signal channels had to be com-
bined to physically fit on the two walls
of the record groove. In the process,
the left-front and left-back signals are
combined and impressed on one wall,
while the right-front and right-back
signals are combined and impressed
onthe other wall of therecord groove.

To facilitate separation (demodula-
tion) of the front and back channels

AmericanRadioHistorvy Com

from the combined right and left sig-
nals, separate 30-kHz subcarriers are
used. One carrier contains the differ-
ence of left-front and left-back signals
and the other contains the difference
of the right-front and right-back sig-
nals. By mixing the signals in an ap-
propriate resistive network, each of
the originally recorded channels can
be extracted, resulting in the four dis-
cretely different channels originally
recorded.

While the CD-4 system is basically
very simple, special techniques de-
veloped to minimize signal degrada-
tion require a complex demodulator
circuit design. Pre-emphasizing the
carrier is one such technique. Unlike
the case in standard FM broadcasting,
the pre-emphasized signal is fre-
quency modulated from 0 to 630 Hz
and from 6000 to 15,000 Hz, and audio
information between these tworanges
is phase modulated (PM) to provide a
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DEMODULATOR PARTS LIST

BPFI1,BPF2—30-kHz bandpass filter
(EUL-BPF006)

C1,C8.C13,C16,C19,C22.C25,C28,C39,
C40, C43,C44, C45,C57,C61—3.3-uF,
25-volt electrolytic capacitor

C2. C46—220-uF. 25-volt electrolytic ca-
pacitor

C3. C47—0.0047-uF capacitor

C4. C48—0.002-puF capacitor

CS5. C49, C64, C76—0.47-uF capacitor

C6, C50—0.033-uF capacitor

C7. C51, C59, C73, (9‘74, C75—0.01-uF
capacitor

C9, C52—0.0027-uF capacitor

C10, C36, C53. C70—0.0031-puF capacitor

Cl1.Cl4,C17, C20—0.0062-uF capacitor

C12, C15. C18, C21—820-pF capacitor

C23. C38. C55, C68—960-pF capacitor

C24,C37, C56, C69—0.0039-uF capacitor

C26. C35, C58. C71—0.0068-uF capacitor

C27, C60—0.0072-uF capacitor

C29. C30, C41, C42. C54, C62, C63
—100-pF capacitor

C31, C65—0.0022-uF capacitor

C32, C66—0.68-uF capacitor

C33. C67—4.7-uF, 25-volt electrolytic ca-
pacitor

C34, C72—33-pF capacitor

CRI! to CR4—Diode (IN914 or similar)

DS|—Low-current red LED (20-mA
max.)

IC1, IC2—Demodulator (QS1-5022)

L!. L2—100-mH inductor

Q1 to Q8—Transistor (2N5210 or similar)

The following resistors are ¥ watt, 10%
tolerance:

R1, R24, R28. R32, R36, RS8, R97,
R98—47,000 ohms

R2. R 18, R59—100.000 ohms

R3, R46, R60, R90—10,000 ohms

R4. R14, R61—150.000 ohms

RS, R6. R7. R20. R45, R62, R63, R64.
R75. R88. R101. R102—15,000 ohms

R8. R11, R13. R65. R68, R70—2200 ohms

R10, R67. R99, R100—20 ohms

R12. R69, R77. R78—330 ohms

R1S. R71—6800 ohms

R17. R40, R73, R83—8200 ohms

R19. R74—7500 ohms

R21. R22. R23, R25. R26, R29, R30. R31,
R33, R34. R35. R37, R38, R39, R4l,
R43. R47. R50. RS51. R52, RS3, R80,
R81, R82, R84, R86, R89. R93, R%4,
R95, R96—4700 ohms

R27—Not used

R42. R85—27.000 ohms

R44, R48. R87, R91—220,000 ohms

R49. R92—3300 ohms

RS54, R57—470.000 ohms

RS55. R56— 1800 ohms

R76. R79—1000 ohms

R9. R66—500-ohm trimmer potentiometer

R16, R72—5000-ohm trimmer potentiom-
eter

S1—S5-pole. double-throw switch

S§2—Spdt switch

Misc.—Printed circuit board: suitable
chassis (see text): phono jacks for inputs
and outputs (6): spacers or plastic stand-
offs: 28-pin IC socket or Molex Solder-
cons (optional); hookup wire: machine
hardware: solder: etc.

Note—The following are available from
Southwest Technical Products Corp.
219 West Rhapsody. San Antonio. "FX

78216: BPFI, BPF2 IC1.1C2, L1. and
L2 for $24.50: etched and drilled power
supply and demodulator printed circuit
boards for $13.00: complete kit of parts,
including chassis and power supply. for
$50.00.

Fig. 1. Schematic, left, shows
how two IC’s, with added
components make up circuit.
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better signal-to-noise (S/N) ratio as
well as other advantages from the
standpoint of higher level-capacity to
the overall system.

Audio level compression is also ap-
plied in the modulation technique. It
reduces the harmonic distortion of
second-, third-, and fourth-order
components. In some cases, it even
reduces noise.

How It Works. Each specialized IC
used in this project contains all of the
subsystems required for demodulat-
ing one pair of channels. These in-
clude a phono preamplifier to in-
crease signal levels from the phono
cartridge; a high-gain limiter FM de-
tector; a phase-locked-loop (PLL) FM
detector; and a high-speed carrier
dropout cancellation circuit. Aiso pre-
sent on-chip are an FM/PM/FM am-
plifier, mid- and high-band audio ex-
panders, resistive combining output
networks (true matrix), output buffer
amplifiers, a drive circuit for a quad-
raphonic indicator LED, a complete
power-supply regulator, and automat-
ic changer transient muting circuits.
By combining two IC's, with appro-
priate filters and other related compo-
nents, in a single system (see Fig. 1),
we can obtain a CD-4 demodulator of
advanced design.

The input signal from a magnetic
phono cartridge is applied to pins 26
of IC71 and IC2. Equalization networks
between pins 24 and 25 of each inte-
grated circuit shape the frequency re-
sponses of the amplifiers to produce
the RIAA curve characteristic. In the
case of a semiconductor phono car-
tridge input, the equalization is flat for
the preamplifier. The preamplifier has
both inverting and non-inverting out-
puts. The inverting network is used in
onelCand the noninverting network is
used in the other IC because the
semiconductor outputs are out-of-
phase with each other and only one
must be inverted before the signal is
passed to therest of the demodulating
system.

The outputs of the preamps (pins
23) go through 30-kHz bandpass fil-
ters that isolate the subcarriers and
eliminate unwanted signals from the
main, or audio, channels. The filter
outputs go to the circuit limiters (pins
22). Then, pins 21 serve as the bypas-
ses for the limiter stages.

The outputs from the limiters (inside
the IC's) feed the phase detectors of
the PLL's.

Because the fidelity of the 4-channel

AmericanRadioHistorv Com

outputrelies on precise tracking of the
30-kHz carrier that is present—along
with the standard stereo infor-
mation—even the smallest variation in
turntable speed can significantly de-
grade the overall signal. Hence the
need for the PLL. The other reason
why the PLL is needed is the very wide
deviation of the 30-kHz subcarriers,
which presents extreme difficulties for
low-distortion demodulation to other
types of FM detectors.

Whenever an input signal differing
from the 30-kHz free-running loop fre-
quency is applied to the phase detec-
tor, a corresponding error voltage is
produced in the loop filter (RC net-
works R12/C6 and R69/C50) that is set
to the bandwidths of the PLL's. This
output information causes the vco to
swing toward the input frequency, re-
ducing the error voltage until the vco
and input signal frequencies are
equal. At this point, the PLL is
“locked'’ and remains so in spite of
minor input variations. Pins 17 of IC7
and iC2 connect to timing capacitors
C9 and C52 of the vco's while pins 16
connect to potentiometers R76 and
R72 that are used to set the center
frequency of the vco's.
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POWER SUPPLY PARTS LIST
C1—2000-uF, 25-volt electrolytic capac-

ttor

C2, C3—50-uF, 25-volt electrolytic capac-
1or

D1 to D4—Diode (IN4001 or similar)

F1—ls-ampere fuse

Q1—40406 (RCA) or similar transistor

R1—330-ohm. Y4-watt resistor

S1—Spst switch

T1—15-volt. 300-mA transformer

Z1—15-volt, 500-mW zener diode (HEP
Z0225 or similar)

Misc.—Printed circuit board; spacers: fuse
holder: line cord: rubber grommets:
grounding lug; hookup wire: machine
hardware: solder; etc.

Fig. 2. Conventional power

supply uses zener regulation.

The audio output signals from the
IC’s, at pins 15, are coupled to 15-kHz
low-pass emitter-follower filters and
the networks required in the sub-
channel systems for delay equaliza-
tion (see small dashed boxes to the
right of the IC’s). The vco's also feed
back to the phase detectors to yield a
locked condition when the carrier is
present. The outputs of the limiters are

a1
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188 ELECTRONIC
EXPERIMENTER'S

HANDBOOK

the next issue of the —

magazine that gives ECCERC iIC
you the most exciting o - ¥
build-it-yourself s
projects anywhere. ANDBOOK

You can always count on ELECTRONIC EXPERI-
MENTER’S HANDBQOK. Published each year by the
editors of Popular Electronics, it’s the one publication
that helps you get it together . . . with a score of
build-it-yourself projects.
The all-new 1976 edition goes on sale
nationally September 18, 1975.

YOU CAN
RESERVE
It will again be packed with features and
YOUR COPY NOW AT articles and complete lab-tested instruc-
tionsthat are sure to guarantee success-
THE SPECIAL ful hours and months of mind absorbing

) projects for fun and practicality.
MONEY-SAVING This offer is being made to readers of
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PRE-PUBLICATION PRICE il ?
Regular newsstand price is $1.50: mail
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OF ONLY +1.00 order price $1.85. You can reserve your
copy now at this special pre-publication
POSTPAID. price of only $1 by completing the Reser-
vation Form and returning it promptly along
with your remittance. The 1976 ELECTRONIC
EXPERIMENTER’S HANDBOOK will be mailed to
you on or before publication date from first-off-the-
press copies.
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@@Q Electronic Experimenter’s Handbook

@@ Consumer Service Division

PE-975 595 Broadway, N.Y., N.Y. 10012.

pRE-PUBLICATION @@ Enclosed is $1.00 (outside U.S.A. $2.00). Please
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&
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cartridge to the demodulator via the
audio input jacks. Make certain that
switch S7 is set to SEMICONDUCTOR oOr
MAGNETIC, according to the type of
cartridge you are using. Use the setup
tone provided on a CD-4 test record
for an audio signal at all four outputs
from the demodulator. (A CD-4 test re-
cord can be obtained for $5.00 from
the source given in the Parts List.) The
absolute levels of the individual chan-
nel outputs are not critical at this
point, but the left-front level should be
the same as the left-back level and the
right-front level should be the same as
the right-back level.

When the system is properly detect-
ing, DST will glow brightly. If it glows
dimly or does not glow at all, one or
both of the phase-locked loops may be
too far out of adjustment. In this case,
any of the following procedures can
be used to setthe PLL's on the correct
30-kHz frequency:

1. With the cartridge stylus tracking
the setup band of the test record, ad-

just the vco's via R16 and R72. Adjust |

first one vco until the LED glows, then
adjust the other until the LED glows at
maximum brightness. Because of the
high-level subcarrier modulation, you
should now hear severe signal distor-
tion. Now, adjust R76 and R72 for
minimum audible distortion

2. Using an accurate 30-kHz sine-
wave source, feed this signal to pin 22
of /IC?1 through a 1000-pF capacitor.
Adjust the vco's center frequency via
R16 until the LED glows. Then couple
the test signal to pin 22 of /C2 and
adjust the other vco via R72 for max-
imum brightness.

3. Connect a high-impedance fre-
quency counter to pin 16 of /C7 and
ground and adjust the vco to 30 kHz
(R16) without an input signal. Repeat
the procedure for IC2 (R72).

Any of the above procedures will
work successfully, but be sure that
you adjust the center frequency of
both IC's.

Once the vco’'s have been properly
adjusted, use the test record to check
out the entire demodulator. Carefully
listen to the rear channels and adjust
separation controls for minimum vol-
ume level of these channels. Once
these adjustments have been made,
they do not have to be touched again
unless you decide to replace the
phono cartridge.

The CD-4 demodulator is now ready
to use. Fasten the case cover to the
chassis, and connect the demodulator
into your 4-channel hi-fi system. ®
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MISSING LINK

The first five seconds of every
Maxell UD cassefte cleans your recorder heads.
Another Maxell exclusive.

The leader in our UD cassettes ['s on both ends of all Maxell Ultra
sweeps dust and debris off your recorder  Dynamic cassettes. |t's another reason you
heads before they can foul-up arecord-  can record the very best sounds (both
ing. And it sweeps gently, with no damag-  high and low) your equipment produces,
ing abrasives to ruin your equipment without tracking dust all over your music.

Our head-cleaning leader isalso Maxell Corporation of America
calibrated, so you can use it tocue your  Moonachie, New Jersey 07074. Also avail-

recordings. able in Canada. mBXE"

For professional recordings

at heme.
CIRCLE ND. 35 Ok FREE INFORMATION CARD .
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ADVANCED ELECTRONICS CAREER TRAINING AT HOME

[ you are too busy to go to college to learn advanced electronics, CREI
brings college level training to you. CRE| programs give you practical
engineering training that you can apply in your work to move ahead to
higher paying jobs. And CREI lets you specialize in exactly the area of
electronics you want. You have a choice, depending on your qualifications,
of 18 different programs.

Not only are CREI programs college-level but arrangements are available
for you to earn college credit applicable to advanced degrees.

Only CREI offers you a choice of
18 programs in advanced electronics

Nuclear
Engineering
Technology
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For over 45 years CREI programs have been recognized by leading
technical organizations as effective home study training in advanced
electronics.

NEW OPTIONAL LAB PROGRAM

CREI now offers a supplementary ELECTRONIC DESIGN
LABORATORY PROGRAM to make learning advanced
electronics easier and to give you actual experience to

use in your work.Only CREI offers this completecollege type
laboratory program. You learn to actually design electronic
A circuits. At the same time you get extensive experience

in tests and measurements, breadboarding, prototype
building and other areas important to your career.

Qualifications to Enroll. To qualify for enroliment in a CREI program, you
must be a high school graduate (or equivalent). You should also be working
in electronics or have previous training in this field.

Send for FREE book. If you are qualified, send for CREI's newly published
book describing your career opportunities in advanced electronics. This full
color book is filled with facts about career opportunities for you.

—

y H::m:; Accredited Member, National Home Study Council

MEWREEN crei, Dept. £1200F
..E.- 3939 Wisconsin Avenue
[Rak KR| Washington, D. C. 20016
Rush me your FREE book describing my opportu-

nities in advanced electronics. | am a high school CAPITOL

graduate. R AD'O

Name hoe ENGINEERING
Address INSTITUTE

City. State 2l A Division of McGraw-Hill
If you have previous training in electronics, check here [ Continuing Education Co.
Employed by 3939 Wisconsin Avenue,
Type of Present Work Washington, D. C. 20016

Veterans and servicemen, check here for G. I, Bill infarmation [0
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AVE you ever tackled a digi-
8 tal desigh project with vim
and vigor—only to find yourself en-
tangled in a morass of logic ones and
zeros and a ''this goes up, and that
goes down’' nightmare? If you have,
don’t despair. There is a much neater,
much simpler method than the brute
force approach. This article provides
a coherent approach to digital de-
sign. The method is not a substitute
for intuition and practical seat-of-
the-pants experimentation, but a tool
for getting the end results quickly.
Before getting down to actual
techniques, it might be wise to do a
little reviewing. The truth tables for
the AND, OR, and NOT (or COMPLE-
MENT, or INVERTER) functions are
shownin Fig. 1. The function a AND b
is written ab; a OR b is writtena + b;
and NOT a is written a. Note that + as
defined here is different from ordi-
nary addition, and merely symbolizes

a blob a b lo+b a 3
oflofo of{ofo o1
ol1|o ol )1 I |o
1{o]|o 1ol
B R T
AND OR COMPLEMENT
FUNCTION FUNCTION FUNCTION
AND GATE OR GATE INVERTER
Fig. 1

the function defined by the truth table
of Fig. 1. A truth table is simply an
array, one side of which contains all
possible combinations of the input
variables and the other side of which
contains the corresponding values of
a logic function—or output. Figure 1
also shows the digital Jogic gate sym-
bols for the three functions.

Any logic function can be con-
structed from these three basic types
of functions or gates. It is often con-
venient, though, when working with a
particular type of logic family (TTL,
DTL, etc.) to use two other types of
function, the NAND and the NOR. The
NAND function of a and b is written
ab, and the NOR function,a ¥ b. Their
truth tables and logic symbols are il-
lustrated in Fig. 2. All of these func-
tions except the NOT, or INVERTER,
can be extended in an obvious way to
include more than two inputs. With
these functions at hand, it becomes
possible to construct any logic func-
tion desired.

In manipulating the basic functions
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A neat, simple method
for working with logic.

BY ART DAVIS

to form more complex ones, it is ex-
pedient to have available two impor-
tant, yet simple, rules of basic logic
theory known as DeMorgan’s Laws.
Figure 3 contains truth tables for the
logic functions ab,a + b, a + b, and
ab. Comparing them yields the for-
mulas of DeMorgan’s Laws:

1yab=a +b

2a+b=2b
These formulas are useful in imple-
menting digital functions using only
NAND or only NOR gates.

Why Map Techniques? A truth
table is one way of specifying a logic
function—the Karnaugh map (pro-
nounced Kar-no} is another. To get an
idea of what such a map is, and why it
is a convenient tool, let's look at a
practical digital design problem.
Suppose we are faced with design-
ing the digital black box of Fig. 4,
which has three inputs a, b and ¢, and
asingle output f(a,b,c). The black box
is to provide a logic one. output under

the following input conditions:

o b |ob o b |a¥b

olof1 o|o]

ol 1| ol ]o

1ol 1|o]o Fig.2
{1 ]o 1{1]o

NAND NOR
FUNCTION FUNCTION
a —_— Q —

NAND GATE NOR GATE
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a=b=c=1,a=c=1and b=0, a=0and
b=c=1, ora=b=0and c=1. How can
we manufacture the digital logic in-
side the box from this specification?

One possible answer is to be
methodical. A person unfamiliar with
map techniques—but very method-
ical—might reason in the following
way.

“The output function f(a,b,c) is
logic one whenever a=b=c=1. An
AND gate puts out a one whenever all
inputs are logic one, so let's use an
AND. But the AND output is zero for
all other input combinations, and
f(a,b,c) is a one for several other input
conditions.

“"Well, the AND gate did pretty well
for the first input combination, so why
not try it for the second? Let's take
the complement of b by passing it
through an INVERTER and run it into
an AND gate with a and ¢. This AND
will put out a one when a=¢=1 and
b=0, as desired. This seems to be
working well, so let's do the same
with each of the other two combina-
tions.”

With all the AND gates and INVER-
TERs arranged as above, our method-
ical experimenter will then observe
that, since f(a,b,c) is to be a logic one
whenever the input variables form the
first combination, or the second, or
the third, or the fourth, all he has to
do is OR the outputs of the four ANDs
to generate f(a,b,c). The resulting
logic is shown in Fig. 5.

Now this logic design works. It will
do the digital job, but it is inefficient.
It requires four AND gates, one OR,
and two INVERTERs. This is costly,
and it would cause quite a few layout
problems because of the numerous
interconnections. In addition, the de-
sign procedure outlined above is slow
and, for more complicated circuits,
error prone. What can be done to
streamline the procedure?

a b |ab a b |a+b
olo|1 of(o]1
of1 |1 O INE 1o
o] 1jo]1l
1{1{o I{1]o
ab:za+b
a a+b a b
oo |1 ofjo]1l
of1]o ofr1r]o
1{o]|o oo
il1]o ifa]o
Flg.3 ea+b=ab
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The answer is the Karnaugh map.
This is just a rectangle divided up into
a number of squares, each square
corresponding to a given input com-
bination. The Karnaugh map of our
function f(a,b,c) is shown in Fig. 6.
The right half of the map corresponds
to a=1, the left half to a=0 (a=1), the
middle half to b=1, and so on. The
basic idea is that there is one square
for each input combination. If we
write into that square the value of the
output function for that particular
input combination, we will have com-
pletely specified the function. The
ones and zeros in Fig. 6 are the values
which f(a,b,c) assumes for the as-
sociated input variable combinations.

Now recalling our methodical de-
sign procedure, it is easy to see that
each square which hasaoneinitcor-
responds to the AND function of
those input variables, and f(a,b,c) can
be generated as the OR function of all
of the ANDs.

A key factor arises here. It isn't
necessary to include all of these AND
functions, and the Karnaugh map
tells us how to eliminate some of the
terms. For example, looking at Fig. 6,
we see that f(a,b,c) is a one for four
adjacent boxes forming the bottom
half of the map. (We will consider
squares on opposite edges to be ad-
jacent.) It is also easy to see the fol-
lowing: The only variable which does
not change as we go from one square
with a one to another with a oneisc.
It remains at one. What this means is
thatf(a,b,c) cannotdepend ona and b
because, regardless of their values,
f(a,b,c)isa oneaslongasc=1. There-
fore we can forget about a and b, and

SN 0N
E< olo|o|o]| so—=
7 b Qe —0f(a,b,c}
L] T [
3 S B
Fig. 6 Fig. 7
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implement our black box as shown in
Fig. 7. We have grouped together the
four adjacent squares to eliminate a
and b. Notice that we have simplified
things a great deal, since we now
need no gates at all.

Using a Karnaugh Map. Maps
of one, two, three, and four vari-
ables are shown in Fig. 8. Maps of one
variable are rarely used, and maps
with more than four variables are sel-
dom needed—even if such a problem
were to chance along, the Karnaugh
map would not be the tool to use. its
value depends on the pattern recog-
nition capability of the user, and it
becomes hard to recognize pattern
groupings in maps of more than four
variables.

Using the three-variable map as an
example, note that there is one box
for abc, one for abc, another for abc,
and so on, with abc corresponding to
the input combination a=1, b=1,
c=1; abc to a=1, b=0, ¢c=1; and abc
to a=0, b=1, ¢=0; etc. Each box,
then, corresponds to a single row in
the truth table. The map is arranged
in such a way that half of it corres-
ponds to the uncomplemented form
of a given variable and the other half
to its compiemented form; and the
variables are interieaved so that every
input combination corresponds to
exactly one square, and conversely.
Usually only the uncomplemented
form of each variable is written—it
being clear that the other half of the
map corresponds to the com-
plemented form.

Now, a logic function is displayed
by placing ones and zeros in the
boxes on the map. If a given input
combination produces an output, or
function value, of one, a one is placed
in the corresponding square on the
map. If the output is zero, a zero is
placed in the square. As an example,
look at the logic function in Fig. 9. On
the Karnaugh map, the box given by
abc has a 1init. This means thatfisa
logical one when the input variables
have the value a=1, b=1, and c=1.
The box given by abc has a 0 in it.
This means that f=0 when a=1, b=1,
and ¢ =0. These entries, as well as all
the others, can be verified by looking
at the truth table.

The logic function in Fig. 9 is not at
all simple looking. The question is,
how can the function be reduced to
its simplest form? Variables can be
eliminated from the function by use of
the following definition and rules:

Definition: Two boxes are adjacent if
the corresponding variables differ in
only one place, for example if one box
corresponds to ab¢ and the other to
abc. Notice that boxes on opposite
edges of the map are adjacent under
this delinition.

Rule 1: If two boxes containing ones
are adjacent, the single variable which
differs between the two (uncom-
plemented for one, complemented for
the other) can be eliminated and the two
boxes combined. These two boxes cor-
respond to the AND function of all the
variables except the one eliminated.

Rule 2: If four boxes containing ones
are adjacent in such a way that each
box is adjacent to at least two others,
these boxes can be combined and the
two variables eliminated—those two
which appear in both complemented
and uncomplemented form somewhere
within the group. The group of four cor-
responds to the AND function of all the
variables except for the two which have
been eliminated.

Rule 3: The same procedure holds for
eight, sixteen, and so on, adjacent
boxes. Each box in a grouping must be
adjacent to three, four, etc., others
within that group.

Rule 4: The various AND functions
produced by the above groupings are
"ORed'" together to yield the simplest
function.

It should be noted that a given box
can be included in more than one
grouping if that will simplify the over-
all  function, but each grouping
should contain at least one box which
doesn't belong to an existing group-
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ing (otherwise, this would lead to re-
dundancy).

To illustrate, the Karnaugh map of
Fig. 9 is repeated in Fig. 10, along
with the adjacency groupings and the
resulting simplified function. Note the
contrast in simplicity. The boxes rep-
resented by abc and abc, although
adjacent, are not grouped together
because each is already included in
an existing grouping. Now we are
equipped to tackle a real-life problem.

BCD-to-Decimal Decoder. Con-
sider the BCD counter of Fig. 11,
with the four output variables a, b, ¢,
and d. Suppose we need to decode
the count of decimal eight and pro-
vide a control pulse, lasting one clock
period, to some other digital circuit.
We must build a logic function fy

defined by the truth table of Fig. 11.
This truth table introduces a new var-
iable, called a don’t care and given
the symbol “X.” The don’t care means
that we can define the output func-
tion f, to be either zero or one for that
particular input combination—simply
because the input combination will
“never occur. A BCD counter never
counts above decimal nine. The X's
can be given values of zero or one so
as to simplify the resulting function.
In our case, the don’t cares have been
chosen as indicated by the smaller
ones and zeros on the map. Notice
the very simple form for the function
fs. which can be constructed from a
single AND gate and an INVERTER.

The preceding was an example of
what is called combinational logic.
The outputs at a given time are de-
pendent only upon the inputs at that
time. Actually, the gates used to build
up a logic function have some delay.
In the case of combinational logic,
though, this just means that after the
input values are established, there is
some flat delay before the output
value is established. The delay is crit-
ical only if we have to compare the
output value with another being simi-
larly generated. If this is the case, we
could encounter problems with the
timing margins.

In the digital game we are playing,
though, the gate delays can be impor-
tant for a different reason. They allow
us to build so-called sequential
machines for storing information, as
well as for a myriad of other useful
things. The general idea of a sequen-
tial machine is illustrated in Fig. 12.

All  the gate delays of delta
seconds—for illustrative purposes
only—are assumed to be lumped into
the output leads. The leads labeled x,,
x». and x; are the external inputs, and
those tagged q,. g.. and g, are the
outputs. (There could, of course, be
any number of inputs and any number
of outputs.) The leads labéled Q,. Q..
and Q, are assumed to respond in-
stantaneously to the inputs and fed-
back outputs.

If the inputs have been in one state
for a long time, the circuit will have
settled into a stable situation with q,,
g.. and g, identical with Q,. Q.. and Q,,
respectively. Now suppose one or
more of the inputs changes values.
Then no longer will the small g's be
the same as the upper-case Q's. After
the passage of (delta) time corres-
ponding to the gate delays, though,
the values of Q will have propagated
through to the outputs, and the small
g's will again be identical with the
large ones. For a given set of input
values, then, the small g's are called
the unstable states and the large ones
the stable states of the sequential
machine. The feature which allows
memory storage and other effects is
the regenerative characteristics
created by the feedback.

The R-S Flip-Flop. An R-S flip-flop
is a one-bit digital memory whose
output is set to the one state by a one
on an input set (S) line and to the zero
state by a one on another line, called
the reset (R). An incomplete truth
table for this device is sketched in
Fig. 13. It is incomplete because the
output stable state is specified not
only in terms of ones, zeros, and don't
cares, but depends in addition on the
present (unstable) state q. We can
form a complete truth table by includ-
ing g as one of the input variables,
thus creating a feedback situation.
The complete truth table is also
shown in Fig. 13, along with the re-
sulting Karnaugh map and the de-
rived logic equation for the state Q.
Note that we must always have RS =0
(called the RS flip-flop constraint) to
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(DEMORGAN'S LAW) . =
Fig. 13 NOR-GATE R-S FLIP FLOP

keep from violating the condition that
R=S=1 must never occur. Figure 13
also shows how DeMorgan’'s Law is
used to get the function into a form
requiring only NOR gates for its con-
struction. By assuming ali three pos-
sible combinations of input variables
(remembering the R=S=1 is disal-
lowed from ever occurring) and com-
puting outputs, the truth tabie can
easily be verified. It is also easy to
show in this way that the output
labeled Q is, indeed, the complement
of the output labeled ‘Q for all input
conditions except the disaliowed
R=S=1.

The Clocked R-S Master-Slave
Flip-Flop. It is often desirable to
have available an R-S flip-flop which
changes state only on, for example,
the trailing edge (or 1-0 transition) of
a clock signal. It is possible to use the
Karnaugh map to derive the form of
such a flip-flop, but the end result, al-
though economical in number of
gates and number of inputs per gate,
would not shed much light on the in-
ternal workings.

This type of sequential machine is
depicted in Fig. 14. When the clock
goes high, the R and S inputs are
passed through the input gates and
stored in the master. When the clock
goes low, the input gates are dis-
abled, and the information is coupled
through the transfer gates into the
slave flip-flop. The function of the
preset and clear inputs is evident. Try
assuming a set of input values for R
and S, and trace the information flow,
letting the clock change as described
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above, to convince yourself that the
unit performs the R-S function.

The J-K Flip-Flop. Let's return to
our newly developed map technique
now and develop the (clocked) J-K
flip-flop as a last example. For con-
venience, since output changes are
allowed only on clock transitions,
let's denote the unstable state g by Qn
and the stable state Q by Q.. This is
reasonable, because Q, is the stable
state just prior to the n™ 1-0 clock
transition, and is the unstable state
just afterward, with the flip-flop set-
tling down into the stable state Qu.,
before the next clock transition oc-
curs.

The incomplete and complete truth
tables are shown in Fig. 15, along
with the Karnaugh map and the re-
sulting simplified function. The J
serves as the S and K as the R,
respectively, of an R-S flip-flop. The
only difference is that the J=K=1
output is now defined (Q,).

Let's use the clocked R-S flip-flop
to build the J-K from our derived
equation. For this purpose, let S =JQ.
and R=KQ, be the inputs to the
clocked R-S. According to the R-S
equation,

Qni =S + ﬁQn =JQ. + (mn)on
Now, applying DeMorgan's law to
KQ. weget _ _ o
Quv1 =JQu + (K + Qn)Qn =JQ, + KQn

+ QuQn
But Q.Q. = 0 always, SO
Qni1 = Jan + ROn
which is the J-K flip-flop equation.
Notice that the R-S constraint is satis-
fied, since _ _

RS = (JQu)(KQ.) = JK(QuQw) =0
Fig. 16 shows the construction of the
J-K from the R-S using two AND
gates. Again, test the operation by as-
suming a set of conditions for J and K
and tracing the logic flow. A glance
back at the incomplete truth table will
reveal that if J=K=1 (J and K inputs
tied to a logic one) the J-K forms a
toggle flip-flop.

The preceding examples have been
intended to accomplish two things. In
the first place, knowledge of the logi-
cal operation of the various types of
flip-flops is essential in order to use
them intelligently in an original de-
sign. As a second objective, they have
provided an effective demonstration
of the economy of thought which re-
sults when the Karnaugh may is used
in a digital design effort. @
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HE LOGIC probe is almost a

necessity in checking digital cir-
cuits. Usually the probe detects and
discriminates between high-level,
low-level, and pulse conditions at var-
ious points in a digital circuit. The re-
sults are then displayed on miniature
lamps or discrete light-emitting
diodes.

If you want a more advanced logic
probe, try the one described here. It
does what the conventional probe
does, but has the additional capability
of being able to sense an open circuit
or an out-of-tolerance high or low
logic level. And the indicator is a
single seven-segment LED display.
The four possible test conditions are
shown as actual letters on the seven-
segment display.

54

BUILD A
DIRECT-READING
LOGIC PROBE

Seven-segment readout displays high, low, open, and pulse.

The letters are: H (high logic level),
L (low logic level), o (open), and P
(pulse). This type of display makes
testing faster and improves accuracy
in reading the resuits.

How It Works. Shown in Fig. 1is the
logic probe's schematic diagram.
Transistor Q7 functions as a voltage
comparator and buffer with a
threshold of approximately 0.6 valt.
Transistor Q2 and diodes D7, D2, and
D3 function as a voltage comparator
and buffer with an approximate
2.4-volt threshold. These thresholds
are slightly wider apart than is stan-
dard for TTL devices, thus providing a
safety margin.

Resistors R4 and R5 and transistor
Q3 shift the level of Q2 to make it TTL
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BY R. M. STITT

compatible. The outputs of the two
comparator circuits are further buf-
fered and conditioned by IC2, the high
{H) and low (L) outputs of which are
decoded by the remaining circuitry.
Assuming that the point under test is
either at a constant high or a constant
low, the end result will be an Hor an L
displayed on DIS71.

In the event of any pulse activity at
the point under test, one-shot mul-
tivibrator IC1 will trigger and generate
ap(forpulse)onD/IS?. Ifa single pulse
occurs at the test point, IC7 will still
cause a P to be displayed, but only for
about 0.5 second. (The probe is capa-
ble of “"capturing” pulses as short as
10 ns in duration.)

Any time the probe tip is not touch-
ing a point in the test circuit or is

POPULAR ELECTRONICS
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C1.C3—25-pF. 6-volt tantalum electroly-
tic capacitor

C2—220-pF ceramic disc capacitor

D1 thru D4—Signal diode (1N914 or simi-
lar)

DI1S1—Common cathode seven-segment
LLED display (Opcoa SI.A-7 or similar)

1C1—Retriggerable monostable multivi-
brator (74122)

1C2—Hex inverter (7405)

1C3—Quad two-input NAND gate (7400)

Q1,Q3—Npn silicon switching transistor
(2N3904 or similar)

Q2—Pnp silicon switching transistor

DISH,14
+5v
a
]
RROES
el lc
o
DIs |
PROBE D181
SEGMENTS
-~
c2
220pF
T R6
l 1 1 2 1 + 22K
e - 015 1, 14
COMMON RIS 4 25,F
4 W »
PARTS LIST

(2N 3906 or similar)

The following are Y4-watt, 5% tolerance
resistors

R1,R2—47,000 ohms

R3.R4,R5,R14,R15—10,000 ohms

R6-—-22,000 ohms

R7 thru R{3—180 ohms

Misc.—Printed circuit board: 7%4" x k"
inner diameter CPVC plastic tubing; %"
or 4" diameter hardwood dowel stock
(see text); one red- and one black-
booted alligator clips: 72" length of No.
18 test lead cable: 6d finishing nail; sol-
der: etc.

Fig. 1. Schematic diagram of the logic probe.
Transistors Q1 and Q2 are in comparator cireuits which
set the logic levels. IC2 and IC3 decode the signal.

touching apointthatiselectrically iso-
lated from the circuit, DIS7 will display
an 0. Furthermore, any logic level that
is within the range set by the com-
parators will also result in an 0 being
displayed.

In operation, Hindicates a high TTL
state (greater than 2.5 volts); L
indicates a low TTL state (less than 0.6
volt); o indicates an open circuit or an
out-of-tolerance TTL state (high im-
pedance or less than 2.5 volts but
greaterthan 0.6volt); and pindicates a
pulse train or single pulse.

Construction. When assembling the
probe, parts layout and lead dress are
not particularly critical. The test prod
lead should be keptasshortanddirect
as possible through the junction of A7
and R2.
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To keep the electronic assembly as
compact as possible, a printed circuit
board is a must for component mount-
ing. The etching and drilling and com-
ponent placement guides are shown
inFig. 2. Since you will be making your
own double-sided board and will not
be able to plate through the holes, itis
important to solder connections on
both sides of the board. Conse-
quently, you must install the compo-
nents in a set sequence. Install and
solder into place R7, R9, R13, and R15
before you install R8, R10, R11, and
R12. Likewise, install C2 before C7.
All remaining components can be in-
stalled in whatever sequence you de-
sire. (Note: The component placement
guide shown in Fig. 2 is the view from
the top, or component, side of the
board. The items to be installed first
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are indicated in phantom in Fig. 2.)

After wiring the circuit board, solder
a 1" (25 mm) length of insulated wire to
the pad under DIS1 nearest the end of
the board. The free end of this wire
goes to the probe’s test tip. Prepare
the ends of two 36" (about 1-m)
lengths of test-lead cable, and solder
one end to the +5-volt and ground
pads on the board.

Now, cuta 3" long by 532" deep (19 x
3.8-mm) window ¥2” (13 mm) from one
end of the tube. Use CPVC tubing; it
has thinner walls to provide a slen-
derer assembly than is possible with
ordinary PVC tubing. CPVC tubing is
available from most hardware and
building supply stores

You can fabricate the end caps for
the tube to the dimensions given in
Fig. 3 by turning on a lathe or whit-
tling with a knife %" (16-mm) diameter
hardwood dowel stock. If you don't
have access to awood-turning lathe or
don’'t relish whittling, you can fashion
blunt end caps from %" hardwood
dowel stock and use small screws to
hold them in place. In either case, drill
a %' (6.5-mm) diameter hole through
the rear end cap and a hole just large
enough to require force fitting a 6d
finishing nail into it through the front
end cap.

Pass the power leads for the probe
through the hole in the rear end cap.
Connect and solder a red-booted al-
ligator clip to the +5-voltand a black-
booted alligator clip to the ground
cables.

Test the probe by connecting its
power cables to the +5-volt and com-
mon buses of a known good circuit
and touching the probe lead to the
+5-volt bus, common bus, and a point
in the circuit where there are pulses.
When the power leads are initially
hooked up, the display should indi-
cate 0. Touching the probe lead to the
+5-volt and common buses should
cause an H and an L to be displayed,
respectively. With the probe lead
touching a point in the circuit where
pulse activity is taking place, the dis-
play should indicate a P.

The circuit board is deliberately
wider than the inside diameter of the
plastic tube. To get the board into the
tube, you will have to deform the latter.
Todo this, place the tube between two
blocks of wood in a vise and very care-
fully close the vise just enough to
permit the board to slip into place. Be-
fore opening the vise, make certain
that the display is centered in the win-
dow of the tube.
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Ak
component layout for pe board are above. , 512 or Gumel e pqlnt it f'.mSh.-
ing nail to a sharp tip, contouring it
like a standard test-probe point. Drive
the nail into the front end of the cap,
leaving about %" of the nail head free.

Fig. 3. Diagram shows how to assemble the Locate the free end of the probe tip
probe. Be sure display shows in the window. wire coming from the circuit board.
- Strip away about 38" of insulation from
3/4" LONG 172" INNER 3 d wi
- 3/ nEED DIAMETER e FRONT the wire, wrap the exposed wire
A m ; :
B RS WINDOW 172" / powER Goinh CAP  TEST around the nail head, and drive the

CABLES TIP

nail home in the end cap. Push both
3#’ end caps into the tube (and secure
! 7-1/a" ﬁ{ them with small screws if necessary),
174" THICK and the probe is ready to use. @®

G’ou don’t have to buy a new car to get an electronic ignition.

Most of you know the evaluation of automotive electrical sys-
tems . . . an evaluation characterized only occasionallv by
efficiency and performance. | know that, and that's why | use
the Delta Mark Ten B CDI on all my cars, new and old. And
believe me, you don't have to have a new car to appreciate
the best electronic ignition available today. Study these fea
tures and you’ll know what | mean.

1. Mark Ten and Mark Ten B Capacitive Discharge [gnition
Systems are manufactured by Delta Products, Inc., a company
with a conscience, and with a proven record of reliability both
in product and in customer relations.

2. The Mark Ten CD!'s really do save money by eliminating
the need for 2 out of 3 tune-ups. Figure it out for yourself. The
first tune-up or two saved pays for the unit, the rest is money
in your pocket. No bunk!

3. Because the Mark Ten CDI's keep
your car in better tune, you actually
can save on expensive gasoline.

4. With a Mark Ten, spark plugs stay
clean and last longer . . . fouling is
virtually eliminated.

No matter what kind of car you drive, it too can use a Delta
quality lift.

I want to know more about Mark Ten B CDI's. Send me complete
no-nonsense information on how they can improve the performance
of my car.

Name___

Address — =

_State_ 2ip_—

DELTA PRODUCTS, INC.

P.O. Box 1147, Dept. PE, Grand Junction, Colo. 81501
303-242-9000

|
|
I
|
|
| city
|
|
|
!

Mark Ten B, Standard Mark Ten,
assembled $64.95 ppd assembled $49.95 ppd
Mark Ten B, kit $49.95 ppd Deltakit® $34.95 ppd
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Computer Bits

By Jerry Ogdin

HOBBYIST INTERCHANGE TAPE SYSTEM

OMPUTER hobbyists have an in-

satiable appetite for new pro-
grams, Consequently, theyareincreas-
ingly using the practice of sharing
their programs.

But efficient sharing requires a
common communications medium.
Short programs can be exchanged
easily by correspondence on a type-
writer or even longhand. As software
becomes more complex, however, the
possibility of translation error in-
creases so it is essential that a univer-
sally recognized exchange medium be
used. Further, price and simplicity are
of great importance since many hob-
byists can't afford expensive com-
mercial equipment.

With no such common exchange
medium available to hobbyists today,
we have taken the bull by the horns
and developed a standard which we
think meets all of the foregoing re-
quirements. We call it the Hobbyists
Interchange Tape System or simply
HIT. The system uses an ordinary
low-cost audio cassette tape recorder
as the hardware/software interface;
and it can be adapted for use with any
computer. Inthe following discussion,
HIT is used with an 8080 CPU-design
microcomputer.

HIT is probably not the most effi-
cient nor simplest possible system,
but we think itis the best compromise
for public interchange of software. At
the tape speeds used, data will appear
on the tape at rates between 30 and
360 bits per second—not a blindingly
fast speed, but reliable! However, by
changing some of the circuit and
software values and using a high-
quality recorder, 2500 bits per second
can be achieved.

The technique does not depend on
frequency, amplitude, or phase. In-
deed, the low-cost cassette recorder
does not even have to handle digital
pulses directly. In practice, short and
long bursts of tone are used, with each
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zero bit represented by a short burst
and each one bit by along burst. Here
is how it works.

Basic Theory. Every digital pulse
has a leading and trailing edge; a bit
interval extends from the leading edge
of one bit to the leading edge of the
next. If we synchronously count up
during the time from the leading edge
to the trailing edge, as shown by the
dotted line in Fig. 1, and then count

DATA"O" o2 Doy

DATA "I - N
—

 —— 18T |NTERVAL——‘|

Fig. 1. Pulse waveforms show how
zero and one bits differ in length.

down from the trailing edge to the next
leading edge, we can determine
whether the pulse is long or short. If,
as shown in the upper waveform of
Fig. 1, we can count down to zero be-
fore the next leading edge, we know
thatthe data bitwas a 'O If, however,
the counter is stopped by the leading
edge of the next pulse (lower
waveform), we know that the bit was
long and the data was a *'1.”

Unfortunately, steep-edged pulses
are unacceptable to most cassette re-
corders. So we convert them into
audio tones, with a data pulse rep-
resented by a burst of approximately
2000 Hz, which is compatible with
most low-cost recorders. The schema-
tic for the complete HIT translator is
shown in Fig. 2, and the associated
waveforms are shown in Fig. 3.

The output of the computer consists
of two data lines from an output port
fatch. One (Fig. 3A) is called the en-
velope and is true during the tone
burst. The other (B) is called modula-
tion and is a software-controlled
2000-Hz square wave. Op amp IC1A
converts the TTL-level signals into an
approximate 2-kHz sine-wave burst
(D) which can be recorded easily on
any tape machine. The output of IC7A
is about 2 volts peak-to-peak at the
AUX outputjack and about 50 mV at the
MIC jack. When recording on a stereo
cassette, write this data into the right
channel.

The playback circuit takes the re-

MOD 1 R4
~OF W E 100k | 52 ®
820 ,|Tom “©~—|Fr—0 o
J2 )
ENV i 2Rrs 10
@ 2K TAPE
3 REC
R z
— 330K RICTER [ S— 'jjf
3Rre
+5v 3470
DI,D2-ANY SILICON DIODE .

ICi-QUAD OP AMP, MC340IP OR LM3900N

R9
220K

R7
FROM_ TAPE 22K
REC

{AUDIO C3
INY 005uF
J5 .6' F)

- R8
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£ COMPUTER
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Fig. 2. At top is schematic for recording end of HIT
system. Circuit at bottom reads from cassette into computer.

57




corded data signal from the tape re-
corder (Fig. 3E) and converts it back to
the original digital signal. This circuit,
consisting of IC1B, C, and D, works
with an input signal level from 0.75 V
to 4V, although 2to 2.5 Vis ideal. The
input is squared up in /IC78 and IC1C
(Figs. 3F and G) and then rectified by
diodes D1 and D2. The combined out-
put (H) is then applied to a Schmitt
trigger (/IC1D) which produces the
output signal (l), an exact reproduc-
tion of the original envelope input.

The frequency of the tone burst is
not critical. In writing a tape to be
mailed to another person, use a fre-
guency near 2 kHz as the modulating
input. The reliability of the recorded
data depends on how long each pulse
is written. With very brief tone bursts,
the data rate is high, but the reliability
can be adversely affected by poor-
quality tape and inexpensive cassette
recorders. Each bit may be as short as
1250 microseconds or as long as 35
milliseconds, depending on the writer
of the tape. In the programs that fol-
low, 2.75 milliseconds is used as the
bit time. The playback circuit and
software should be capable of adapt-
ing automatically to pulse lengths
since it is the ratio of the first half to
the second half that determines the
data value.

With this wide range of permissible
pulse lengths, virtually any computer
can be used to write these standard
format tapes. Even the slower 8008
CPU can write out bits that have 1-ms

durations and still be able to recover
them successfully.

Programs. The software we have
used with an 8080 is shown in Pro-
gram 1 (overleaf). The output port
(named TAPEO in the program) puts
the envelope signal on the most-
significant bit and the modulation on
the least-significant bit. Since most
output ports are TTL-compatible, the
simple writing circuit of Fig. 2 can be
directly connected. Each data bit is
shifted into the cARRY flag of the com-
puter, where the decision to emit a
short or long pulse is made. The
least-significant bit of the counter is
used to determine how long to emit
the tone burst (modulation) signal.
After all of the tone burst has been
sent out, we wait in a counting loap
(built into the program) for some tape
to move past the recording head be-
fore starting the next output bit.

Nine bits are written for each 8-bit
byte. Since this new recording
scheme uses the leading edge of a
burst as the *'clock," it is necessary to
assure that there is a data bit after the
eighth bit of a byte. This ninth bit is
always written as a *'0"". The time that
it takes this bit to move past the re-
cording head is the time that we can
use to process the character and store
it away in memory.

The data rate is 364 bits per second,
using all the values in the illustrations.
This writing routine, like the reading
routine of Program 2, is critically

i
+5-
A o-—l

S5V~
SV O W W
BV-
5v-
NN —
o- &

Fig: 3. Waveforms at various
points in the writing and
reading circuits of the HIT.

timed. Consequently, do not change
the instruction sequences unless you
fully understand the timing relation-
ships of the instructions.

Inreading the data backin, theinput
port (the least significant bit is used) is
examined until a zero-to-one transi-
tion is found; that is the leading edge
of the burst. We now countup (inthe B
register) until the trailing edge is
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found. After that, we count down until
either a new leading edge is detected
(making the data bit a 1), or the
counter goes to zero (datais a 0). Note
that each bit condition must be sensed
two times in succession to be consid-
ered valid. This provides noise pro-
tection.

Each time a bit is found, it is shifted
into place. After eight bits are located,
the return is taken. When the charac-
ter reading routine returns, the lead-
ing edge of the ninth bit has thus al-
ways been sensed.

Data Format. Having a standard
medium and a standard recording
form is not enough for successful
computer data exchange. We must all
agree on the code and format of the
data. As far as possible, the method
described here uses national and in-
ternational data communications
standards. All data is written in ASCH
code unless otherwise agreed upon by
writer and reader. it is possible, for
example, to agree on the transmission
of actual eight-bit object code. Alidata
is recorded with the least-significant
bit first.

The record format we use is shown
in Fig. 4. This technique is synchron-
ous, and from the beginning of the
data to the end, there should be no
dead spots. At this time, it should be
pointed out that cassette recorders
have agc or limiter circuits. When the
data first appears at the record input
of such a machine, the agc does cruel
things to the waveshape. By not allow-
ing this to happen, except in the first
part of the data where it is permissa-
ble, many problems can be avoided.
This is done as follows: Each data
block begins with at least 32 ASCIi
SYN (synchronizing codes 0001 0110).
The SYN codes repeat long enough to
allow the recorder’s agc to settledown
and the software to go into character
sync.” A special character signal at
the start of text (ASCH STX code 0000
0010) appears next, followed by an
eight-bit count word. That count
specifies how many more characters
appear in the date record. If the count
is zero, then this is called an end-of-
file block. If it is not zero, it specifies
how many eight-bit bytes appear inthe
data record. At the end of the data
bytes (if any), is an ASCll ETX (end-of-
text 0000 0011) character and two
block-check characters. These two
characters are normally zero, but can
be used to hold the CRC code, or a
check-sum, or whatever error protec-
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tion the writer wishes to emplay here.

If the block-check characters are
used, the writer of the original tape is
expected to provide a computer pro-
gram in the first few data blocks for the
machine of interest that will read and
utilize them. This program shouid ap-
pear at the front of the tape and be
terminated by an end-of-file block.
The data to be read in should then
follow on the tape. This front-end
program is called a ‘‘bootstrap
leader.”

Programs for reading and writing
standard format data tapes from
memory of an 8080 are shown in Pro-
gram 3. We can read or write 1024 bits
in about 30 seconds using the stan-
dard format.

Higher Speed. This cassette .inter-
face can also be used locally for nor-
mal input/foutput needs. However, in
your own computer, you may be able
to go substantially faster. Our experi-
ments have shown thatyou can expect
to have a data bit rate about one-
fourth of the modulation frequency. If
your tape recorder will faithfully re-
produce a 10-kHz signal, as many bet-
terdecks do, you can expect to handle
2500 bits (240 characters) per second.

You may also want to add some ad-
ditional hardware to eliminate some of
the software. A simple gated oscillator
can be used instead of performing the
modulation in software. The envelope
signal can drive the gate of an oscil-
lator. You can even go so far as to have
an eight-bit parallel output bit portand
perform all of the timing and serializa-
tion external to the computer. You will
probably want to have two versions of
these circuits: one to be used to write
standard tapes at standard frequen-
cies and rates, and the other to write at
whatever speed your own tape record-
er can handle without errors.

The playback circuitry can also be
expanded. The count-up/count-down
software can be converted into a cou-
ple of timers that control ramps. Simi-
larly, you may want to assemble in-
coming bits into eight-bit characters
in hardware. With all this hardware in-
stalled (it takes about 10 IC's), the
software becomes only a few input
and output statements.

What is needed now is a central ex-
change point. Perhaps some of the
emerging "hobbyist groups (or even
individuals) will agree to create a li-
brary of tapes for exchange or have
them available at a nominal charge. A
brief listing of program function,

AmericanRadioHistory Com

Introducing the family of modular micros
from Martin Research!

Choose either the economical B008 proces-
sor, or the powerful 8080. Either CPU is
compatible with our advanced bus structure!
Plus, a camvenient monitor program, in
PROM memory, allows you to enter instruc-
tions with the ease of a handheld calcul-
ator. Six large digits display data in octal
format.

Modularity makes for easy expansion. First
quality pa“ts throughout., Professionally
mada PC boards with platec holas, solder
mask protection. B080 CPU board features
versati'e interrupt structure, multiprocessing
capability. Easy interfacing to input and
output ports.

MIKE 3034: CPU board with E080, key-
board/displsy board, PROM/RAM board
moniter PIRCM (256 bytes of RAM),
breadboard, hardware, and instructions:
$395.00 xir, $495.00 assembled and tested.
MIKE 2034: CPU board with 8008, key-
board/dispkey, PROM/RAM, breadboard,
hardware. and instructions: $270.00 kit,
$345.00 A&T.
MIKE 3% or 2-5: 4Kk RAM board with
450 ns static RAM: $165.00 kit, $190.00
A&T.
F R E E CATALOG!
Kits: US & Canada only.
Master Charge accepted.

QEMs: write for
auantity prices.

MARTIN RESEARCH
Microcomputer Design
1825 §. Halsted St.
iChicago, IL 60608
{312) 829-6932
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CONSTRUCTION

URING the past few years, a

lot of research has been direct-
ed atlearning how to consciously con-
trol some of the “involuntary” body
functions. Electronics has played a
major role in this research, providing
the means for both sensing and
monitoring body functions. Among
the more commonly measured and,
hence, controlled body functions are
skin resistance, potential, and tem-
perature, as well as alpha, beta, theta,
and delta brain waves.

Our interest, in this article, is in skin
temperature, which is an indication of
the flow of blood in the peripheral
parts of the body (hands and feet). We
want a skin temperature thermometer
that will serve to teach the user how to
increase and decrease the flow of
blood to his limbs. With training, it is
even possible to control the flow of
blood in each hand independently.

Controlling the flow of blood is one
way of solving the problem of cold
hands and feet. Another use for this
technique is the control of migraine
headaches. Working on the theory
that the throbbing headache pain is
caused by the blood vessels in the
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Consciously
controlling the blood

flow by measuring

skin temperature is said to
improve several body functions.

BY COLIN SHAKESPEARE
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PARTS LIST

B1—9-volt transistor battery

C1—0.047-uF capacitor

IC1—Comparator integrated circuit (311)

J1—Two-contact jack

M1—0-100-pHA meter movement

P1—Two-contact plug

The following are Ys-watt, 10% tolerance
resistors:

R 1—3300 ohms

R2—22,000 ohms

R4,R5—15,000 ohms

R6—3900 Ohms

R7—27,000 ohms

R8—-2700 ohms

R3—10,000-ohm linear-taper potentiome-
ter

S1—Spst switch (part of R3)

S2—Dpdt switch

TDRI—Thermistor (Fenwal No. JA33J1)

Misc.—Perforated board and solder clips;
socket for [CI; contact clip for Bl: suit-
able box to house circuit; machine
hardware; zip cord; hookup wirge; sol-
der; etc.

Difference between drop across TDR1 and reference is shown on M1.

AmericanRadiaHistory Com
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head being stretched (vasodilated) by
the flow of blood, when more blood is
diverted to thelimbs, thereisiess togo
to the head and the rest of the body.
This reduces the pressure of the blood
in the vessels of the head, which, in
turn, diminishes the pressure pain.

Once a person learns how to in-
crease the flow of blood in one limb
while reducing it in others, it is possi-
ble that hecan control bleeding from a
wound. However, a great deal of phys-
ical and mental self control must be
exercised — which may be impossible
in the heat of the moment — for suc-
cess. The uses to which such control
can be put are almost limitless. If a
person persists with regular training
over a period of weeks, considerable
control can be achieved.

About the Circuit. As shown in the
schematic, the skin temperature
thermometer's circuitis a simple con-
figuration. Temperature sensor TDR1
is an ordinary thermistor, while mi-
croammeter movement M7 is the
monitor indicator. Voltage variations,
resulting from variations in tempera-
ture, from TDR71 are fed to the invert-
ing input of comparator integrated
circuit/C1.InsidethelC, thisvoltageis
compared with a reference voltage
applied to the IC’s noninverting input.
The output from /C71 then provides an
amplified voltage that drives M7.

For training purposes, two meter
ranges (scales) are useful. One must
be fairly sensitive; so, for this, a zero-
center scale with a range of £2° C was
chosen. An absolute scale, covering
the range from room temperature to
blood temperature is also required.
This is important because once a
subject’'s hands are within a few de-
grees of blood temperature, no
amount of control will get them any
warmer. (Most users will find that
there is an upper temperature limit
that will vary from person to person by
adegree orso. Fromatraining point of
view, then, you must pick a time when
the subject's hands are cool or start
with training to reduce blood flow.)

With S2 in the position shown, M7 is
on the ABSOLUTE scale, indicating
nominally from 20° to 40° C. In this
position, potentiometer R3 has no ef-
fect, and at room temperature, the
pointer of M7 would be near the zero
index on the scale. Setting S2 to its
alternate position puts the meter on
the SENSITIVE scale (=2° C), in which
case, the pointer of M7 will peg at the
left end of its travel. (This is a normal
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condition and will not harm the meter
movement.)

Construction. The skin temperature
thermometer project can be made
very compact, as shown in the lead
photo. With the exception of B1, M1,
R3/S1, S2, and TDR1, all parts can be
mounted on a piece of perforated
board that has holes on 0.1" (2.54-mm)
centers. Use a socket for IC?1 and, if
you want, solder clips for the rest of
the components.

The meter movement, switched
potentiometer, range switch, and
input jack for the thermistor mounton
the frontpanel of a suitable enclosure.
At one end of a 3’ (about 1 m) long
piece of thin zip cord, solder plug P1.
At the other end of this cable goes the
thermistor. Put insulating tubing over
the leads of the thermistor, and heat
sink TDR17 during the soldering opera-
tion. Slide the sleeving right up to the
thermistor's disc. As a final touch,
apply a thin coat of lacquer or other
insulating material over the probe.
Keep the coating as thin as possible to
avoid increasing the time constant of
the sensor.

When making hookups to the circuit
board assembly, keep the leads to the
two inputs of the IC as short as possi-
ble. If oscillation problems are en-
countered during checkout, which
would appear as a high reading on the
meter, reroute the IC's input wires
away from the other leads and com-
ponents in the circuit.

Checkout and Use. As potentiome-
ter R3 is adjusted through its range
with S2 in the RELATIVE position, a bal-
ance point will be found. The voltage
appearing across TDR71 during this
test should fall between 3.0 and 4.7
volts.

Due to the tolerance of the thermis-
tor used in the thermometer, the ac-
tual scale reading for blood tempera-
ture must be obtained by experiment.
The absolute value of the temperature
is not particularly important. What is
of importance is to learn by trial and
error the maximum temperature that
you can normally achieve.

To use the skin temperature ther-
mometer, the thermistor should be
lightly taped to a finger. Then sit in a
relaxed, comfortable position. The
more relaxed you become, the better
results you will achieve. Any tension
will completely override attempts to
increase the flow of blood in the
hands. ®

Stravinsky . . . and every
composer who has ever written
music with the range, power and
majesty of “Rites of Spring” . ..
music that demands far more
than any stereo can deliver
without adequate amplifier power.

The Phase Linear 700B Power
Amplifier faithfully reproduces the
most difficult passages of the
most demanding recorded music.
it lets all of the music through at
realistic volume levels. You never
have to reach for your volume or
tone controls to prevent clipping.

The 700B has the highest
power, widest frequency
response and lowest distortion of
any stereo amplifier in the world.
Take Stravinsky to your dealer
and listen to what we mean.

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION,
P. O. BOX 1335,
LYNNWOOD, WASHINGTON 98036
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CIE’s Warranty says a lot to you!

A lot about CIE's FCC License training
programs...and a lot more about our school.

Our FCC License Warranty means just what it says. If
you enroll in any CIE career course that includes FCC
License preparation and successfully complete your train-
ing...you’ll pass the Government FCC exam. We warrant
that you’ll succeed.

CIE can make this no-nonsense warranty because we’re
confident of our in-depth career training programs. You
see, we have specialized exclusively in Electronics educa-
tion-by-mail for more than 40 years. Just Electronics.
And, the courses we offer today are the result of these
years of teaching experience and proven methods of
training.

Our courses of study are written in easy-to-understand
language, so you can progress at your own learning pace,
at home, in your spare time. And, there are never any
classrooms to attend.

CIE courses challenge your thinking . . . help you de-
velop your understanding of important electronics theories
and applications . . . enable you to learn new skills and
knowledge. Our courses are thorough. They have to be.

You see, we’re training you for a career in Electronics.
And, if an FCC “‘ticket” is part of your goal, you’ll have
to pass a tough licensing exam administered by the Federal
Communications Commission (an agency of the U.S.
Government). And you’ll be prepared.

CIE is willing to warrant that you will pass! The reason
is . . . we have every reason to expect that you will do
exactly that. Based on a series of continuing surveys, close
to 9 out of 10 CIE grads pass their FCC exams!

What’s a license worth?

An FCC License can be worth a lot if you’re interested
in any area of Electronics involving communications. In
some fields, federal law requires that you must have one.
And, even in careers where a license is not required, it is
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WARRANTY OF SUCCESS
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CIE warrants that when you enroll in any CIE course which includes FCC
License preparation, you will, upon successful completion of the course and
the FCC License material, pass the Government FCC Examination for the
License for which your course prepared you. If you do not pass the appro-

priate FCC Examination, you will be entitled to a full refund of an amount
equal to the cash price for CIE's “’First Class FCC License Course,” No. 3.
This warranty will remain in effect from the date of your enroliment
to 90 days after the expiration/\_;;m:&7 of the completion time allowed

for your course. & #”

Government certification of certain electronics knowledge
and skills.

What about other CIE courses?

In every CIE career course, you’ll find the same time-
tested instructional techniques that have made CIE’s FCC
License preparation programs so successful.

Each CIE career course is built on the principle that
the best way for you to learn and retain what you’ve learned
is to explain; then to check your understanding; then to
reinforce your comprehension with practical applications.
In some courses, you will perform experiments and tests
with your CIE Experimental Electronics Laboratory using
authentic electronic components and gear. And, if you
select a course that includes Color TV technology, you
will not only build and keep a 25" diagonal Color TV
which features digital circuitry . . . you’ll also learn how
to troubleshoot your TV.

The CIE course you select (beginner, intermediate, or
advanced college-level), will be a complete educational
program, designed by experts to give you the best in Elec-
tronics home-study education.

Send for FREE school catalog

Discover more about the career opportunities open to
people with electronics training. Learn how CIE career
courses can help you build new skills and knowledge and
prepare you for a meaningful, rewarding career. Whether
you are just starting out in Electronics or are a college-
trained engineer in need of updating, (or anywhere in
between), CIE has a course designed for you. And, more
than half of CIE’s career courses include FCC License
preparation.

Send today for our FREE school catalog and booklet
on FCC License information. For your convenience, we
will try to have a representative call to assist in course
selection. Mail reply card or coupon to CIE . . . or write:
Cleveland Institute of Electronics, Inc., 1776 East 17th
Street, Cleveland, Ohio 44114. Do it TODAY.

G.1. Bill benefits

All CIE career courses are approved for educational bene-
fits under the G.I. Bill. If you are a Veteran or in service
now, check box for G.I. Bill information.

I Cleveland Institute of Electronics, Inc. |
I 1776 East 17th Street, Cleveland, Ohio 44114 l
I Accredited Member Navonal Home Study Councl I
l Yes, | want your FREE school catalog and career information I
| package today. |
l | am especially interested in: |
| OEtectronics Technology |
| O FCC License Preparation O Electronics Engineering I
| O Color TV Maintenance 0O Gther |
| O Mobile Communications 1
| |
| I
| I
| I
| I
| I
| I
| I

PE-86
O Industrial Electronics

Print Name

Address Apt.

City

State . Zip Age
Check box for G.1. Bill information. [] Veteran [J On Active Duty
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Product
Test Reports

ABOUT THIS MONTH’S HI-FI REPORTS

On testing Pickering’s new “second geration” CD-4 cartridge, we found it
to be one of the finest stereo cartridges on the market — not to mention its
ability as a superb transducer for playing CD-} quadraphonic discs. Thus,
it overcomes the “stereo-playing” shortcomings exhibited by many earlier
CD-4 cartridges made in the U. 8., which did not equal the tracking ability
and general performance of the same manufacturer's top stereo models.

The second hi-fi product examined this month is Crown's new electronic
crossover system. There has long been a school of thought that passive
crossover networks were a significant weakness in conventional speaker
systems. A biamplifier or triamplifier system, with electronic crossover
networks preceding separate amplifiers for the different frequency ranges,
is an ideal solution to this “problem.” One of the most versatile accessories
we have seen in some tinme is Croun’s VFX2 electronic crossover. Its inde-
pendently adjustable low-pass and high-pass filters can be set to cross over
at any frequency between 20 and 20,000 Hz. They can also be connected to
Jorm a three-way crossover or a band-pass filter. The VFX2 should be an
invaluable aid to anyone brewing his own speaker system, as well as to
those wishing to experiment with loudspeaker crossovers.

—Julian D. Hirsch
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PICKERING MODEL XUV/4500Q CD-4 PHONO CARTRIDGE

Plays CD-4 and matrix 4-channel records,
as well us being a superb stereo transducer.

eration, although their specially
shaped styli actually caused less rec-
ord wear at these forces than do ordi-
nary ellliptical styli operating at 1 gram.

Pickering’s “'Quadrahedral” stylus
assembly has a built-in hinged brush
that removes dust from the surface of
the record. This brush exerts a 1-gram
upward vertical force that must be
cancelled out. To do this, you just set
the downward vertical force to 2
grams to yield a 1-gram net tracking

In the company’s

:wai“ - own words, the force on the record’s grooves. Other
Pickering Model stylus assemblies for playing mono
. XUV/4500Q is a LP's and 78-rpm discs are available

‘'second-genera-
tion” discrete phono cartridge that
is designed to play all types of mono,
stereo, matrixed, and CD-4 records at
a very low 1-gram tracking force. In
short, this is a universal-program car-
tridge. The “first generation” of CD-4
cartridges required at least 1.5 or 2
grams of tracking force for proper op-
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from Pickering, and they can be inter-
changed with the Quadrahedral.

As is the case with most CD-4 car-
tridges, the output of the XUV/4500Q
must be operated into a low-
capacitance load (100 pF or less in
parallel with 100,000 ohms) to obtain
the full 50,000-Hz response of the car-
tridge. For 2-channel stereo opera-
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tion, the load requirement is less
stringent, with typical values being
275 pF in parallel with 47,000 ohms.

Although most CD-4 cartridges have
the wide frequency response required
for playing CD-4 discs, very few of
them can play the highest recorded
levels on stereo discs without distor-
tion. Pickering has taken pains to
eliminate this shortcoming in the new
cartridge to allow it to perform at its
best with all types of discs.

The Pickering Model XUV/4500Q
phono cartridge retails for $139.95.

Laboratory Measurements. We
tested the cartridge in the tonearm of a
Garrard Zero 100 record player, using
the recommended 100-pF in parallel
with a 100,000-ohm load. The 30-cm/s,
1000-Hz tones of the Fairchild 101 test
record were played with negligible
distortion at an extremely low 0.5-
gram tracking force, but we had to go
to 1 gram to track the high-level 32-Hz
portion of the Cook Series 60 test
record. For all subsequent tests, we
used the 1-gram tracking force.

At 1 gram, the cartridge was able to
track the 80-pum (micrometer), 300-Hz
tones of the German Hi-Fi Institute test
record. This is a very severe test of a
cartridge’s midrange tracking ability.
No other CD-4 cartridge has passed
this test, and only a couple of the
very finest stereo cartridges have
squeaked by. Even more impressive
was the fact that the Pickering car-.
tridge played the highest level on this
record (100 pym) at its maximum rated
tracking force of 1.5 grams.

The output voitage from the car-
tridge measured 3.95 mV at a
3.54-cm/s velocity, which is a relatively
high level for a CD-4 cartridge. That
this output performance was identical
for both channels is a very unusual
occurrence in our experience. The
1000-Hz square-wave response of the
CBS STR-111 test record revealed a
single cycle of ringing at about 10,000
Hz. The output distortion was checked
with the aid of two Shure test records.
The TTR-102 is a conventional IM (in-
termodulation) distortion record, con-
taining 400- and 4000-Hz test tones re-
corded at velocities up to 27.1 cm/s.
The IM measured 1.5% at all levels
except the highest where it reached
2.5%. This is not only exceptionally
low distortion, but it also indicates
a very good contact between the sty-
lus and the record groove walls at lev-
els that cause most pickups to lose
contact on modulation peaks.

POPULAR ELECTRONICS



1000-Hz square wave.

The TTR-103 test record has spe-
cially shaped 10,800-Hz tone bursts at
a 270-Hz repetition rate, with veloci-
ties from 15 to 30 cm/s. The 270-Hz
content of the cartridge's output is an
indication of the high-frequency non-
linearity of its tracking performance.
In this test, the cartridge was compar-
able to the best stereo cartridges on
the market and distinctly superior to
the average for CD-4 cartridges.

Next, we measured the frequency
response of the cartridge from 1000 to
50,000 Hz with a JVC TRS-1005 test
record. The response was exception-
ally uniform, varying by only #3 dB in
one channel and +1.5 dB in the other
channel over the full range. The chan-
nel separation reached a minimum of
15 to 20 dB in the vicinity of 10,000 to
12,000 Hz. It was typically 25 to 30 dB
at the lower and higher frequencies.

When the audio frequency response
of the cartridge was checked with the
CBS STR-100 record, the output was

flat to within =2 dB from 40 to 20,000
Hz. In this range, the frequency re-

sponse was not changed measurably
when we changed the cartridge load
to the typical stereo load of 335 pF in

PICKERING XUV/4500Q |

CBS STRI0OO

£

- R

FREQUENCY (Hz)

parallel with 47,000 ohms. The low-
frequency tonearm/phono cartridge
resonance had a “double-humped”
shape with the maxima at 5 and 6.5 Hz
and an amplitude of only 4 dB or less.
These figures, of course, might be dif-
ferent with other tonearms, but they
are essentially what we would expect
from a high-compliance cartridge.

User Comment. Our 4-channel lis-
tening tests were conducted with a
Panasonic Model SE-405H CD-4 de-
modulator. In general, we feel that the
Pickering cartridge delivered quad-
raphonic reproduction that was at
least as good as, and usually better
than, we have heard from our CD-4
records with any other cartridge.
With stereo records, the cartridge
was easily the peer of today's finest
and most advanced stereo cartridges.
The most heavily modulated record-
ings played without strain at only 1
gram of tracking force, and the slightly
elevated signal output from the car-
tridge in the 10,000-to-12,000-Hz

range provided an ideal complement
to the falling response of most
speaker systems in this range. At all
times, the sound was smooth.

This is one of the most expensive
phono cartridges on the market and,
as such, is obviously intended for a
select listening audience. Offsetting
the high price is the fact that this car-
tridge is one of the very few that can
deliver flawless CD-4 performance at
the maximum inherent fidelity in the
program at a 1-gram tracking force.
Add to this the cartridge's ability to
track the highest levels on stereo discs
without significant distortion and the
bonus of extremely low record wear.

We were impressed with the close
matching of such important operating
characteristics as output level, fre-
quency response, crosstalk, and dis-
tortion between the two channels. All
things considered, we mustagree with
Pickering's claim that the XUV/4500Q
represents a genuine advance in car-
tridge performance.

CIRCLE ND. 65 ON FREE INFORMATION CARD

CROWN MODEL VFX2 ELECTRONIC

CROSSOVER STEREO SYSTEM

Features active IC filters and contintiously
variable crossover from 20 to 20,000 Hz.

5

“
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Some years ago,
before the ad-
vent of stereo-
phonic sound
and solid-state
electronics, there was considerable
interest in electronic crossover sys-
tems among audiophiles who built
their awn speaker systems. The cross-
over systems were designed to be in-
stalled between the preamplifier and
the power amplifiers that drove the
appropriate portions of the speaker
system. This permitted the listener to
vary crossover frequencies over a
wide range (not practical with fixed
networks) and eliminated subtle dis-
tortions thought to have been created
by crassover network components in
the speaker system.

As stereo sound came into being,
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the development of small and rela-
tively inexpensive high-quality
speaker systems eliminated most of
the incentive to home-brew speaker
systems. Most modern speaker sys-
tems do not provide electrical access
to their individual drivers. Fortunately,
there are a few systems that do pro-
vide such access, and when they are
used with one of the new electronic
crossover systems now being mar-
keted, they make excellent choices for
bi- and triamplification systems. One
of the new electronic crossover sys-
tems available is the Model VFX2 from
Crown International.

The Model VFX2 contains two inde-
pendent but identical signal channels,
each of which employs active
operational-amplifier IC filters in low-
and high-pass configurations. The
cutoff slopes of the filters are fixed at
18 dB/octave. Each filter, of which
there are two per channei, has a step
switch, supplemented by a continu-
ously variable control, to permit ad-
justing its 3-dB down frequency over a
full 20-t0-20,000-Hz range (as well as
providing a flat frequency response).

The crossover system is physically
compact. It is designed for standard
rack mouting and measures 19"W x
5%"D x 3%'H (48 x 15 x 9 cm)
and weighs 6 pounds (2.7 kg). Retail
price is $249.

General Information. The front
panel control complement consists of
a switch and control for the high- and
low-pass filters in each of two chan-
nels. The only other control on the
panel is the POWER switch.
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On the rear apron are 12 phone
jacks that give complete access to all
parts of the crossover system'’s cir-
cuitry. A functional block diagram is
silk-screened onto the panel to clearly
illustrate how the signal is modified by
plugging it into any of the jacks. Each
channel has separate unity-gain and
balanced (transformeriess) inputs.
Screwdriver controls can be adjusted
to increase the gain of the balanced
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Back panel of network.

inputs by about 15 dB. Each low- and
high-pass filter section has two out-
puts, one that is in-phase with the
input and the other that is 180°
out-of-phase with the input. Slide
switches for each channel can be used
to connect the two filter sections for
paralle! input, the normal method for
electronic crossover apptlications, or
in tandem for use as an adjustable
bandpass filter.

By patching the signal between
channels, the system can be used as a
three-way crossover system for tri-
amplification. In this mode, two
crossover systems are needed for
stereo operation. Another function,
suggested for Crown amplifiers but
also suitable for many other amp-
lifiers, makes use of the normal and
inverting outputs to drive the amplifier
inputs and create a mono signal at a
much higher power level across the
two “hot" output terminals of a stereo
power amplifier.

The comprehensive instruction
manual that comes with the crossover
system includes curves that illustrate
the typical phase and frequency
charactistics of the filters, as well as
complete specifications and technical
data. The maximum unclipped output
is rated at 10 volts into a high-
impedance load, and the low output
impedance makes it possible to de-
velop 6.4 volts rms across 600 ohms.

The rated output of the system, with
typical Crown conservatism, is 2.5
volts, with hum and noise stated to be
100 dB below 2.5 volts. The IM distor-
tion is rated at less than 0.01% at 2.5
volts output. The unity-gain inputs
have 1-megohm impedances, and the
balanced inputs are rated at 20,000
ohms (10,000 ohms from either side to
ground) impedance.

Laboratory Measurements. The
filters have ideal shapes, with identical
gains above and below the crossover
frequency, no passband ripple, an in-
tersection within 0.5 dB of the ideal
—3-dB response point, and a cross-
over frequency generally within 10%
of the value indicated by the control

knobs. The steep slopes also make the
crossover filter highly suitable for
conventional audio filtering applica-
tions, and the continuously variable
cutoff frequencies can easily be ad-
justed to suit the program.

For distortion and output level tests,
we set up the crossover system as a
20-t0-20,000-Hz bandpass filter, using
the unity-gain inputs. The output
clipped at 9.7 volts into a high-
impedance load and exactly at the
rated 6.4 volts into 600 ohms. The gain
was unity (1), except through the bal-
anced inputs, where it could be in-
creased by as much as 16.5 dB.
Somewhat unconventionally, the
screwdriver adjustment controls on
the rear apron, labelled LEVEL, in-
crease the gain as they are turned
counter-clockwise. The output noise
level was well below the 100-pVv
minimum indication point of our
meter, which corresponds to 88 dB
below 2.5 volts.

The distortion of the system can be
measured, even approximately, with
only the most advanced test equip-
ment. With the Crown IMA intermodu-
lation analyzer, the IM readings were
the residual of the instrument at
0.001% up to 1 volt output. Itincreased
to 0.003% at the rated 2.5 volts and to
0.07% at 8.5 volts output, which is just
below the clipping level. The 1000-Hz
THD was less than the noise level up to
0.5 volt, measuring between 0.004%
and 0.008% from 1 to 9 volts output.

User Comment. It is hardly neces-
sary to comment on the electrical per-
formance of the electronic cross-
over system, which could hardly be
more ideal with respect to frequency
response, distortion, and noise
characteristics. To determine how
well the system performed its in-
tended functions, we connected it be-
tween a preamplifier and two power
amplifiers in a biamplifier setup. Lack-
ing any speaker systems designed for
biamplification, we combined two
full-range systems, using one as the
“tweeter” and the other as the
“‘woofer.”

POPULAR ELECTRONICS
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Simply varying the crossover fre-
guency made dramatic differences in
the overall sound quality. Needless to
say, the optimum frequencies will de-
pend on the specific drivers used. One
thing that was immediately obvious
was the need for gain controls on the
power amplifiers, not all of which have
them. The reason for this is that the
crossover system supplies the same

signal level at both outputs and one
cannot reasonably expect the woofer
and tweeter to have the same effi-
ciency.

Setting up the system in a bandpass
configuration, its performance in this
filter mode was excellent in every re-
spect. Of course, this would be an ex-
pensive way of using the system.

Whether or not you can benefit from

a multiamplifier system is difficult to
say with certainty, since there are dif-
fering points of view on the subject.
But one thing is certain: if you decide
to go the biamplifier route, the Crown
Model VFX2 electronic crossover sys-
tem will give you the utmost in operat-
ing versatility and superb electrical

performance.
CIRCLE NO. 66 ON FREE INFORMATION CARO

HEATHKIT MODEL GR-400 DIGITAL COLOR TV RECEIVER KIT

Ultra-rectangular 17-inch CRT provides bright, clear picture.

HE Model GR-400 is the mid-size

version of three new small-screen
color TV receivers being marketed by
Heath. This 17" (43.2-cm) diagonal
measurement, ‘‘ultra-rectangular’’ re-
ceiver employs virtually every state-
of-the-art feature currently available in
small-screen models, plus a few that
are exclusive to Heathkit receivers.

One of the new ‘“‘digital’” receivers
on the market, the Model GR-400 fea-
tures on-screen channel numbers. An
optional digitai clock accessory
(pioneered with the company’s top-
of-the-line Model GR-2000 color re-
ceiver) also places digitally generated
numerals on-screen.

The receiver comes as an all-
inclusive kit at a retail price of $489.95.
This includes walnut-grained cabinet,
adjustable telescoping vhf antenna,
and ring-type uhf antenna. Optional
items available are the $29.95 Model
GRA-2000-1 clock kit, $24.95 Model
GRA-500-3 pedestal stand, and $21.95
Model GRA-403-18 roll-around cart.

General Information. Among the
latest features employed in the re-
ceiver are all-solid-state modular as-
sembly, extensive use of IC’s, and the
latest in picture tubes. The solid-state
design keeps energy requirements
down, while the modular assembly sim-
plifies kit construction and service.
Ten IC’s are used in the receiver.
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One is in the power supply, where it
regulates the 24-volt line. Two more
are in the on-screen readout assembly
for gating and character generation.
(if the optional clock is used, the digi-
tal system uses a total of three IC's.) In
the i-f section are two IC's, one for
wider than usual bandwidth i-f am-
plification and the other for video de-
tection. A fixed LC filter in the i-f sec-
tion virtually eliminates the need for
future realignment.

The aft and agc/sync sections each
have an IC to eliminate almost all other
active devices. Sound i-f amplification
and detection are accomplished
by another IC. Finally, there are two
IC’s on the color demodulator board.
One is for chroma demodulation; the
other performs all remaining chroma
functions.

By far the most important feature of
this receiver is its picture tube. It re-
places the familiar dot triad format
with three in-line electron guns, a siot-
ted mask, and color stripes. The
stripes are surrounded by a negative-
guard-band black matrix. Further-
more, the tube itself is designed to be
operated at higher anode voltage
(from a voltage tripler in this receiver).
The result is brighter pictures with in-
creased cantrast and excellent color
fidelity.

The precision static toroid yoke as-
sembly comes permanently bonded to
the neck of the picture tube. It is fac-
tory adjusted and sealed, which re-
duces the number of convergence and
purity adjustments during setup to
zero. The new tube design has even
done away with another potential
sourceof troublie: pins. Metal contacts
on the base of the tube pressure-mate
with contacts on the tube socket for
positive electrical contact.

The vhf tuner used in this receiver
borrows heavily from the top-of-the-
line Model GR-2000 color TV receiver,
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including a four-circuit design for im-
proved selectivity. The dual-gate
MOSFET r-f amplifier is designed for
low-noise performance, high gain,
and low cross modulation. Adual-gate
MOSFET is also used in the mixer cir-
cuit.

Both the vhf and uhf tuners are de-
tented for all channels in their respec-
tive ranges. Extensions on the rears of
the control shafts of both tuners ac-
commodate code wheels. The plastic
wheels work with three printed circuit
board assemblies (two on vhf, one on
uhf) to electro-mechanically decode
the channel numbers. Coded voitages
are then fed to the character generator
board for incorporation into the video
signal.

On the character generator board
are three controls and three wire jump-
ers. Two of the controis permit the
display to be positioned anywhere on
the CRT screen, while the third control
can beadjusted for the desired display
time. One jumper lets you display the
numbers on-screen either continu-
ously or for a predetermined period of
time before they blank out. (The dis-
play automatically activates whenever
the receiver is turned on or a channel
change is made.) A second jumper al-
lows you to select between four- and
six-digit time display format. The final
jumper lets you select between
channel-only or channel-and-time
display format. The brightness level of
the display can be adjusted as desired.
When the display comes on and
blanks out, it is simultaneous channel
and time (if you are using the clock
accessory and the jumpers are set for
this format). With the receiver in the
instant-on mode, the clock is always
keeping time, even though there is no
raster.

A welcome convenience feature for
families that have children who like to
play with front-panel knobs is the
one-button preset picture control
(PPC) system. Duplicated on a small
panel buried inside the receiver are
the front-panel brightness, contrast,
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color, and tint controls. You preset
these controls according to your own
tastes. Then, whenever you push in
the PPC button on the front panel, it
disables the primary controls and
switches their functions to the preset
controls.

The receiver has built-in service fea-
tures, backed up by Heath's exciusive
troubleshooter instrument that ac-
companies the GR-400 as a kit. There
is a sound-output jack for operating
the receiver through a hi-fi system. (A
switch on the tuner bracket lets you
defeat the speaker when the hi-fi
hookup is made.)

Both 75- and 300-ohm vhf antenna
inputs are provided. The 75-ohm input
is for direct feed with low-loss coaxial
cable, such as from a CATV or an
MATV system. The 300-ohm input has
built in Balun coils for proper imped-
ance match between receiver and
twin-lead transmission line.

About the Kit. This was avery simpie
kitto assemble. We see no reason why
a rank amateur to electronic kit buiid-
ing could not assemble it, assuming
that he follows the soldering and as-
sembly instructions carefully. This is
due in no small part to the excellently
written and profusely illustrated as-
sembly manuals. Some credit must
also be given to the modular design
and the fact that very few of the com-
ponents in the receiver mount on the
chassis. Aiso, the high-voltage as-
sembly and both tuners come factory
wired and tuned.

Assembly starts off with Book 1,
which covers the details for wiring the
11 plug-in printed circuit board sub-
assemblies and the aft board. Each
board and its components are packed
separately to avoid confusion. Note-
worthy is the fact that ali IC's and on-
board transistors plug into sockets,
rather than having their pins and leads
solder directly to the pads on the pc
boards. The board-wiring portion of
the assembly procedure took us some
10 hours to complete.

Next came chassis and front panel
assembly, covered in detail in Book 2.
This consisted mostly of putting to-
gether the metal chassis, mounting
the circuit board connectors and the
few chassis-mounted components,
and interconnecting the factory-
prepared wiring harnesses in the main
chassis. It also included the putting
together and wiring of the tuner
bracket subassembly and the wiring of
the three identical pc boards that
make up the decoder for the character
generation system. The metal parts
that make up the chassis went to-
gether without our having to force
screw holes and panels to line up. By
the time we finished this portion of
the assembly, another 18 hours had*
passed.

Another five hours were spent on
picture tube mounting and final as-
sembly. A separate assembly manual
details this portion of the assembly
procedure.

We spent another hour assembling
the troubleshooter instrument kit. All

told, we put in about 35 hours of as-
sembly time over a period of about two
weekends and five week nights. Add
another two hours for doublecheck-
ing all wiring and soldering.

Finally, working from Book 3, we
performed the initial tests to assure
that everything was okay, after which
we plugged in the circuit board as-
semblies and made the circuit adjust-
ments according to instructions.
When we were finished, we had a pic-
ture that was truly superb.

User Comment. Although this is a
very easy kit to assemble, if you take it
in bite-size pieces, it does require
considerable time to complete. But
when you are finished with assembly
and tuning, you are rewarded with a
picture quality that is second to none.

The pictures provided by this re-
ceiver areindeed brighter and sharper
than was possible with old receiver
technology. In fact, the brighter,
sharper picture and ultra-rectangular
screen design make this receiver ap-
pear larger than it really is. We proved
this in a side-by-side comparison with
a large-screen console.

We particularly like the PPC system.
From a service point of view, the mod-
ular assembly and siide-out chassis
permit easy access to every point in
the receiver's circuitry.

In summation, this is a first-class
color TV receiver, well worth the effort
of assembling it from a kit.

CIRCLE NO. 5 ON FREE INFORMATION CARO

REALISTIC MODEL PRO-6 PORTABLE SCANNING RECEIVER
Scans four crystal-controlled frequencies in low or high bands.

N RESPONSE to the growing
popularity of vhf narrow-band FM
monitoring, Radio Shack is marketing
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the very compact portable Realistic
Model PRO-6 scanning receiver. It is
designed to receive up to four
crystal-controlled, fixed-frequency
channels. The channels can be di-
vided between the 30-t0-50-MHz low
and 148-t0-174-MHz high bands. Any
single channel can be continuously
monitored, or the receiver can be set
to scan any or all of the four channels,
at a rate of six channels per second.

The receiver is powered by four pen-
light cells. it also has a jack for con-
necting any suitable external 6-volt dc
power source. A second jack, located
next to the first on the side of the re-
ceiver, is provided for connecting a
charger when nickel-cadmium bat-
teries are installed. An attached clip is
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provided for hanging the receiver on a
belt. Crystals and batteries can be in-
stalled through separate covered
compartments. A 2" (5.1-cm) loud-
speaker is built in for completely self-
contained operation.

Resembling a CB walkie-talkie, the
receiver measures a compact 6%2"L x
2%"W x 1%2"D (16.5 x 7 x 3.8 cm) and
weighsonly about 12 ounces (0.37 kg).
It retails for $119.95, which includes
earphone, antenna, and batteries.
Crystals do not come with the receiver
and are notincluded in the retail price.
This is because crystals must be
selected according to the specific fre-
quency allocations in the listener's
area.

General Description. All operating
controls are located on the top
panel of the receiver's case. The
VOLUME-control/power-switch and the
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SQUELCH control are thumbwheel op-
erated. Four light-emitting diodes
(LED’s) are provided, one assigned to
each of the four channels. They come
on sequentially as the scanner stops at
each channel. Four slide switches are
used to lock out any unwanted chan-
nel or channels from the scanning se-
quence as desired. A separate toggle
switch has positions to put the re-
ceiver into the scanning mode or to
manually advance one channel at a
time (in the same sequence as on
scan).

As with other scanning receivers,
this monitor begins to scan when the
SQUELCH control is advanced to the
point where interstation hiss drops
out. It stops scanning when a signal is
detected on any of the channels.
When the transmission ends, scan-
ning resumes after about a one-
second delay.

Two miniature phone jacks are pro-
vided for the antenna and private-
listening earphone. Built into the re-
ceiverisaloop antenna thatis suitable
for reception where transmitted sig-
nals are strong. Better reception can
be obtained in areas where the signals
are notso strong by use of the external
20" (50-cm) wire antenna. For best re-
sults, a mobile whip or a fixed-station
antenna is advisable. (An antenna of
about36”, or roughly 1 meter, in lerigth
is preferable for low-band reception.)

The receiver features a double-
conversion superheterodyne design.
The first conversion is to a 10.7-MHz
i-f, while the second is to a 455-kHz i-f.
Separate front ends are employed for
the low and the high bands. Each front
end has its own r-f amplifier, mixer,
and oscillator. Except for the input
and output transformers and the
10.7-MHz ceramic filter in the i-f strip,
all of the i-f stages are RC coupled.
Two integrated circuits are employed
in the scanning section.

Laboratory Measurements. Only
limited laboratory measurements
were possible on the receiver. The
input impedance is not stated in the
manua!, but with a 50-ohm resistor
connected across the antenna jack, 20
dB of quieting required an input signal
level of 2.5 to 3 uV on both the low and
the high bands.

Signal deviations of at least 11,000
Hz could be accommodated without
serious distortion. (The rated devia-
tion is 7000 Hz maximum.) The
squelch threshold could be adjusted
from less than 3 to greater than 20 pV.

SEPTEMBER 1975

Our new cartridges
will turn your
good record player into
a great record player.

Perhaps you’ve tried to track your
records at t%e lowest advertised setting
for your elliptical stylus. In the hopes
of optimizing performance and reducing
record wear. But every footstep threat-
ens to bounce thestylus out of thegroove.
And big crescendos are simply fuzzy.
Should you get a better player? No.
Get a better stylus.

We have a sensible new approach. A
stylus shape that contacts more of the
groove wall, to spread tracking force
over a greater vertical area. The Shibata

-jL AT15Sa
AT12S AT14SA P AT20SLa
/‘_‘:\

:: i?ﬁlhg

audio-technica.

AUDIO-TECHNICA U.S., INC., Dept. 95P, 33 Shiawassee Ave., Fairlawn, Ohlo 44313

stylus. It safely tracks your records at
up to 2 grams while maintaining re-
sponse to 45,000 Hz, offering great
stereo separation, and reducing record
wear . . . even compared with an ellipti-
cal stylus at less than a gram.

Put an Audio-Technica Dual Mag-
net* UNIVERSAL cartridge with gen-
uine Shibata stylus in your good old
record player today. It’s a great com-
bination for better sound today and
tomorrow, and tomorrow.

UNIVERSAL"

*T.M. Audio-Technica. Dual Magnet
cartridges are protected by U.S.
Patent Nos. 3,720,796 & 3,761,647,
Shibata stylus Patent No. 3,774,918,

®  Avallable in Canada trom Superlor Electronics, inc.
CIRCLE NO. 8 ON FREE INFORMATION CARD

Micintosh cararoa
And FM DIRECTORY

Get all the newest and latest information on the new Mcintosh Sol-
id State equipment in the Mcintosh catalog. In addition you will
receive an FM station directory that covers all of North America.

MX 113
FM/FM STEREO - AM TUNER AND PREAMPLIFIER

I Mcintosh Laboratory, Inc. l
| East Side Station P.O. Box 96 |
s E “ D Binghamton, N.Y. 13904
| Dept. PE I
l | name |
TO DAY il | ApoRESS |
STATE ZIP.

If you are in a hurry for your catalog please send the coupon to Mclntosh.
For non rush service send the Reader Service Card to the magazine.
CIRCLE NO. 30 ON FREE INFORMATION CARD .

ATrTerTan i E TSTT o

73




Your NEW Heathkit

Now over 400 do-it-yourself electronic kits
for home, hobby, and industry. All designed
to give you more for your money...more
value, more performance, more satisfac-
tion. All designed so even beginners can
build them. Send for your free catalog
today.

00000 ., e

€W Professional
12” Ignition Scope —
Kit or Wired

Does more than others for $1000 less.
Spots tough ignition problems on all types
of systems in 3, 4, 6, 8 cyl. or 2-rotor Wan-
kel engines; sets itself automatically for no.
of cylinders. Big 12" screen has 2 cali-
brated primary and secondary voltage
grids plus dwell angle indications. Special
circuit maintains trace length regardless
of RPM. Displays “superimposed” patterns,
single cyl. pattern, primary or secondary
“parade’ patterns. “Power balance” fea-
ture even helps spot bad valves or rings.
8" meter with tach & DCV ranges. Optional
low cost timing light, alternator adaptor &
cart. Kit CO-2500 $379.95; Assembled WO-
2500 $695.

€W Automobile
Intrusion Alarm Kit

Total Protection. Alarm mounts anywhere;
connects to switches on doors, hood, &
trunk. Underdash switch arms or disables
unit. Adjustable delay time allows you to
quickly enter or leave car without trigger-
ing alarm, but opening trunk or hood trig-
gers alarm instantly. Alarm sounds car
horn in repeated 2-minute cycles. Kit GD-
1157 Alarm $24.95; Kit GDA-1157-1 Siren
(gives yelping sound louder than car horn)
$19.95.
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more values, more new
kits, than ever before

eNeW Programmable
Digital Stop Watch Kit

Another “first” from Heath. 2 IC counters,
8 digits & 7 functions with typical accuracy
to =0.003% and resolution to 1/100th of a
second. Function 1 (Start/Stop Elapsed)
times individual events while also counting
total. Function 2 (Sequential) times each
part of event & displays each separately
while timing overall event. Function 3 (Total
Activity) accumulates total elapsed time
of a series, excluding time between events.
Function 4 (Split) displays cumulative time
to each “split” point while continuing over-
all event time. Function 5 (Start/Stop Ac-
tivity) shows separate time for each event
& totals all individual times. Function 6
(Programmed Upcount) counts up to
“learned” time. Function 7 (Programmed
Downcount) counts down from *“learned”
time. Stop ‘watch can “learn” time from
other functions or be programmed up to
9 hours, 59 minutes, 59 seconds. Has jacks
for external triggering devices and alarms.
Includes nickel-cadmium batteries &
charger. Kit GB-1201, $99.95.

GNeW Digital Wind Speed
& Direction Indicator Kit

Unique. Two big, bright digits show wind
speed to 99 mph. As you build, choose 2
readout modes: miles, knots, or kilometers
per hour; front panel light shows mode in
use. 8 incandescent lights show wind direc-
tion at principal compass points; adjacent
lighted bulbs give 16 point resolution. Re-
mote transmitter boom clamps to TV mast.
Styled in black plastic to match Heathkit
GC-1005 Digital Clock and ID-1390A Digi-
tal Thermometer. Kit 1D-1590, $69.95 less
cable.
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Catalog
is ready

waiting to serve you with

€W —Two-way
Telephone Amplifier Kits

Now, hands-free telephone use with ampli-
fied “‘talk’” and amplified “listen” — with or
without dialer. Talk & listen from 10’ away.
Voice-actuated circuitry switches from talk
to listen without feedback or clipped words.
Listen button lets you monitor line without
built-in microphone activated. Dialer model
may be used with or without regular tele-
phone. Includes 4-prong jack & phone
coupler connector. Battery powered. Kit
GD-1112 (no dial) $49.95; Kit GD-1162 (w.
dial) $69.95.

€W Public
Address
Sound System
Kits

costing twice as much.
TA-1620Control/ Amp.
takes 6 low imped-
ance mikes, each with
level, bass & treble
controls & reverb sw.
Has VU meter, 4
switched response
‘'shaper” circuits, ex-
clusive bass filter, 100
rms watts drives 2
speaker columns. TA-
1625 Booster Amp. 100
rms watts to drive 2
extra speaker col-
umns. TS-1630 Speak-
er Celumn. Six 8" full-
range drivers re-
sponse tailored for
voice; 60 watt rms rat-
ing; 12 ohm imped-
ance. Kit TA-1620
$449.95; Kit TA-1625
$179.95; Kit TS-1630
$199.95. )
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€W DC-5 MHz
Triggered Scope —
Kit or Wired

Best scope value today. Wide bandwidth,
20 mV sensitivity, & stable triggering —
ideal for TV, audio and RF servicing. Easy-
to-use controls. Trigger circuit (not recur-
rent type) has normal & automatic modes,
switchied AC & DC coupling, & front panel
external inputs (special TV position allows
low fregs. to pass while rejecting high
freqs. for easy triggering on complex TV
signal. 7 calibrated time bases from 200
ms to 0.2 us/cm. 20 mV/cm vertical sensi-
tivity with 9 calibrated attenuator positions
up to 10 v/cm, plus variable control. 5"
round flat-face CRT (8 x 10 cm graticle).
Lightweight, durable blue plastic cabinet
with white panel. Kit 10-4540 $179.95;
Assembled SO-4540 $275.

€W —Lowest cost
' Triggered 5 MHz Scope Kit

The scope everyone can afford, and it has
the performance you need. DC-5 MHz band
width, 100 mV vertical sensitivity with X1,
X10 & X100 attenuation, AC or DC. Auto-
matic, positive locking horizontal sweep
continuously adjustable from 20 ms to 200
ns/cm. Stable displays due to zener regu-
lated amplifiers and sweep. 5” round flat-
face CRT with 8 x 10 cm graticle. Simpli-
fied controls and switches make it easy to
use. Lightweight, durable blue plastic cabi-
net; white panel. It's the best instrument
buy in years. Kit 10-4560 $119.95

New catalogs
and kits
also available at

HEATHKIT ELECTRONIC CENTERS —
Units of Schlumberger Products Corporation
Retail prices slightly higher.

ARIZ.: Phoenix; CALIF., Anaheim, El Cerrito, Los Angeles, Pomona, Redwood
City, San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: Hartford
(Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Dov:ners
Grove; IND.: Indianapolis; KANSAS: Kansas City (Mission); KY.: Louisville; LA.:
New Orleans (Kenner); MD.: Baltimore, Rockville; MASS.: Boston (Wellestey);
MICH: Detroit; MINN.: Minneapolis (Hopkins); MO.: St. Louis (Bridgeton); NEB.:
Omaha; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.1.),
Rochester, White Plains; OH10: Cincinnati (Woodlawn), Cleveland, Columbus,
Toledo; PA.: Philadelphia, Pittsburgh; R.l.: Providence (Warwick); TEXAS:
Dallas, Houston; VA.: Norfolk (Va. Beach); WASH.: Seattle; WIS.: Milwaukee.
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Isolated AC Supply

What every tech & hobbyist needs. The
|P-5220 isolates equipment under test from
the AC power line and provides an AC out-
put which is variable from zero to 140 volts.
Great for locating circuit faults caused by
high or low voltage or testing equipment
with unknown power requirements. Power
rating is 360 volt-amperes, continuous.
Variable output current rating: 3A. max.
Direct output curent rating: 10A. Two
meters: voltmeter 0-150 VAC: ammeter:
0-1 & 0-3A. Ammeter and variable output
socket are fused. Kit IP-5220, $109.95

€W 21" iag)
Digital Design
Color TV Kit

All the advanced technology
of digital circuitry in a smali-
er screen size. Electronic
touch-to-tune varactor front
end (nothing mechanical to
wear out) with computer-like
programming board for up
to 16 channels. On-screen
channel! numbers, adjustable
in brightness, position, and
duration. On-screen digital
clock; alow-cost option; pro-
grammable in 12 or 24 hour
format, displays 4 or 6 digits.
Fixed-filter IF, a Heath exclusive that
assures better pictures longer, never needs
instrument alignment. 100% solid state —
more ICs than any other — sophisticated
circuitry that results in less interference,
better color tints, improved sensitivity,
greater noise immunity, improved picture
definition. Black negative matrix 21V pic-
ture tube for brighter, sharper pictures.
Total touch-tune remote control—Ilow cost
option that operates all functions, includ-
ing recall of time & channel.

¥

€W oOscilloscope
Calibrator Kit '

For time calibration, it generates a 0.5
second to 1 usec square wave in 1-2-5
sequence accurate to 0.01% with 200 mV
peak (<3% overshoot) and <4 ns rise
time. Voltage calibration ranges are 1 mV
to 100 v. in decade sequence, accuracy
within 2%, DC plus variable 2 Hz to 10 kHz
in 1-2-5 sequence (internal stnd. accuracy
within 1%). Use it to calibrate scopes-up
to 35 MHz and voltmeters; it's also a fast
rise time squarewave generator and good
bench freq. standard. Kit 1G-4505 $44.95

Easier to build & service — thanks to ex-
tensive modular design and built-in servic-
ing tools including digital-design dot
generator, front access slide-out Service
Drawer, new picture centering and pin-
cushicning correction circuits, and Test
Meter. Enjoy the best in TV design — now
in smaller size at lower cost. Kit GR-2b50
$599.95. Kit GRA-2000-6, remote control,
$89.95. Kit GRA-2000-1, digital clock ac-
cessory, $29.95. Contemporary or Mediter-
rangan cabinets from $119.95.

Use coupon below to order your favorite new kit
or to get your FREE new Heathkit Catalog.

HEATH

(] Enclocedis §

0O Please send hy free 1975 Heathkit Catalog.

Please send model(s)

Heath Company
Dept. 10-09
Benton Harbor, M1 49022

— plus shipping.
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The audio frequency response, rela-
tive to the 400-Hz input, varied by +6
dB between 230 and 4000 Hz. Into a
16-ohm load, such as the accessory
earphone, the maximum undistorted
output power was 62 mV.

User Comment. We fitted our test
receiver with crystals for the NOAA

Weather Transmissions on 162.55
MHz and several fire and police chan-
nels employed in the metropolitan
New York area. No transmitting sta-
tions were nearer to our listening loca-
tion than 10 miles (16 km) and several
were at least 20 miles (32 km) away.

We heard strong signals on all
channels. The audio volume was

good, and received signals had excel-
lent clarity and inteliigibility.

The PRO-6 should prove to be ideal
for receiving local Civil Defense units,
volunteer fire department calls, etc.
For these purposes, its light weight
and compactness provide a big ad-
vantage.
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HICKOCK MODEL 440 TRANSISTOR CURVE TRACER

Identifies and matcheg trqnsistors by displaving characteristic curves.

the transistor mode, this function dis-
plays a single full-range [/, curve
from which ac and dc beta can be in-
stantly determined. This curve also
shows beta linearity at a glance.
Switching to the FET mode, the
Insta-Beta function displays the entire
transfer curve, including pinch-off
voltage (V,), full-on current (ID.y),

; .. and the active portion for easy trans-

N ORDINARY in/out-of-circuit
transistor tester is sufficient if all
you want to do is track down a defec-
tive transistor. But when you have to

identify an unlisted or unmarked
transistor by its performance charac-
teristics or to match two devices of the
same type, there is no substitute for a
transistor curve tracer.

While the simple go/no-go testeris a
self-contained instrument, the curve
tracer must be used in conjunction
with an oscilloscope to display a fam-
ily of characteristic curves for the
semiconductor under test. One such
instrument recently put on the market
by Hickock Electrical Instrument
Company is the Model 440 transistor
curve tracer, retailing for $165.

This instrument performs the usual
curve tracing functions for ger-
manium and silicon bipolar signal and
power transistors. In addition, it can
also test FET's, SCR’s, UJT’s, and
signal, switching, rectifier, and zener
diodes.

The 4%-pound (2-kg) transistor
curve tracer measures 8%4"W X 7%2" D
X 45%"H (21 x 19 x 12¢cm).

General Information. The curve
tracer has a unique feature, which
Hickock calls “Insta-Beta,” that takes
the guesswork out of transistor beta
and FET parameter calculations. In
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" Inconventional semiconductor test-

ing, the tracer features a variable step
control that provides up to 10 steps
per family. The steps are in base cur-
rent for bipolar transistors and gate
voltage for FET's.

A horizontal volts/division control is
provided for changing oscilloscope
sengitivity without having to recali-
brate the scope. The maximum sen-
sitivity of 1 V/division is especially use-
ful for measurements in the semicon-
ductorthreshold or turn-on region.

The collector supply isvariable from
zero to 100 volts peak viaa knob on the
curve tracer’s control panel.

A pull-out card at the lower edge of
the instrument’s front panel provides
a ready reference for information for
calibration, setup, and operation of
the curve tracer.

Two transistor sockets on the con-
trol panel provide a convenient means
for testing and matching devices by
the A-B comparison method. The
sockets are supplemented by two sets
of color-coded banana jacks for in-
circuit tests and for connecting physi-
cally large transistors to the curve
tracer for out-of-circuit testing. All op-
erational controls are clearly labelled
as to function and setup. Fast setup
positions on the legends for each con-
trol are marked by small arrowheads
when the user does not know the ac-
tual starting parameters.

User Comment. The first test to
which we put the Model 440 curve
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tracer was in.troubleshooting. We had
on our bench an expensive oscillo-
scope that had resisted all of our ef-
forts to repair. We had not had a curve
tracer to help us, although we did
know that one transistor of a differen-
tial pair was bad. We replaced that
transistor, but there was still a prob-
lem with stability.

Since we now had on hand a transis-
tor curve tracer, we pulled both the
good transistor and the supposedly
exact replacement transistor and ran
an A-B comparison. Both transistors
had the same 2N numbers stamped on
them, but when their characteristic
curves were displayed, they were
worlds apart in performance. We then
sorted through a number of transis-
tors until at last we had a matched
pair. Upon installing the pair in the
scope and performing the recom-
mended tuning, the scope worked
perfectly.

Our scope problem is just one type
of job the curve tracer can tackle in
short order in a service shop. Another
job is identifying transistors marked
with foreign numbers in imported
radios, recorders, etc., according to
performance characteristics. The
method of identification is to run A-B
comparisons with domestic transis-
tors until you find the proper substi-
tute. Of course, a transistor manual
helpsenormously for this operation by
providing families of curves that
match those displayed for the un-
known transistor.

The curve tracer is an extremely
useful tool for sorting through a col-
lection of unmarked or house-marked
devices. We quickly sorted through
several semiconductor devices we
have been collecting. Transistors
were graded according to type, beta,
etc., and diodes according to type
(silicon or germanium and signal or
rectifier) and, for zeners, according to
voltage. We even found a few expen-
sive FET’s in the collection. In this one
instance alone, the curve tracer more
than paid foritself.

CIRCLE NO. 69 ON FREE INFORMATION CARD
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Test Equipment
Scene

" By Leéslie Soloman

CHECKING THE SWEEP GENERATOR “BIRDIE”

HERE are many uses for sweep

generators in aligning FM, TV,
and other r-f systems. Most of these
sweepers include some form of
variable-frequency oscillator to pro-
duce the ‘'birdie” markefs used to
identify particular points along the
viewed trace.

‘Obviously, the more accurate these
marker frequencies are, the more ac-
curate the alignment. So, the question
is, just how accurate are your mar-
kers? It should be noted that some
sweeper manufacturers include
crystal-controlled frequencies (4.5,
10.7,TV frequencies, etc.), but here we
are discussing those older sweepers
that use a vfo and do not have the
crystal-controlled provision.

Possibly, you have stored away in a
small cardboard box a number of
quartz crystals obtained from long-
forgotten CB rigs, ham gear, or old
test equipment. Here is your chance to
determine their frequencies and make
use of them.

Determining the Frequency. First
you have to make sure just what the
crystals' frequencies are. Despite the
markings that may be on them, many
crystals have fundamental frequen-
cies far different. The identification
process is quite simple. All you need is
a conventional r-f signal generator (a
sweeper will do if you can tune it man-
ually without sweep), a frequency
counter, and a scope.

Connect the signal generator
ground to the scope’s ground. Then
connect the unknown crystal between
“hot"” .leads of the generator and
scope. A quartz crystal is a very-
high-Q device, and when the
generator is tuned to the frequency of
the crystal, the scope will suddenly
display a waveform (should be a sine
wave). There will be almost no
waveform when the generator is not
tuned to the crystal frequency.

Starting at a low frequency, tune the
signal generator until you see the dis-
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play on the scope. This will be
(roughly) the fundamental frequency
of the crystal (despite what it may say
on the box). NOWCOUpIethefrequency
counter to the r-f generator; and, as
you carefully tune for maximum
waveform display on the scope, note
and record the frequency. Use a felt-
tipped marker pen to identify each
crystal. As we said, however, this is a
rather rough frequency value; so it is
necessary to take one more step to

refine the value. At least this test has |

given you a "'ballpark’ figure

+12v
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In the Radio Amateurs Handbook,
we found a good transistor crystal-
oscillator circuit. We built the oscil-
lator circuit on a small pc board and

“stole” the required power from the
solid-state r-f generator we were
using.

With the oscillator circuit operating,
we plugged the known good crystals
in and checked the operation on the
scope. Then we used the frequency
counter to get the exact frequency.
Once we had a decent selection of fre-
quencies, we used a multiple-pole ro-
tary switch for crystal selection and
marked the switch with the frequen-
cies. Using the same approach as that
of the vfo within the sweeper, we cou-
pled the crystal oscillator to the
sweeper mixer.

Tuning the Birdie. If you are iucky,
you will have some good frequencies
to use. (Of course, you can always buy
a low-cost crystal with a useful fre-
quency.) Now, with the sweeper work-

Raodiclict. fa)

ing with ascope and an r-fcircuitto be
swept, turn on the sweeper's vfo and
tune the birdie. Then turn on the
crystal oscillator to a frequency that is
within the swept range and note its
birdie. Operate the vfc dial until you
get a zero heat between the two bir-
dies. The vfc dial shou!d ncw indicate
the exac! frequency of the selected
crystal. If not, you can make the
necessary adjustments to the vfo dial
so that it is correct. You can use har-
monics cof a crystal or higher-
frequency crystals to check the other
ranges of your sweeper

q: ACE OF THF. ®
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ASCii COMPUTER KEYBOARDS

Thesn keybcards wers manufactured for use on Texas
Instrument’s line uf Sitent 700 series data terminals, They are
fully encodsd with TTL large scale inteqrated circuits (.1,
TMSS000 n 28 pin socket). Additional IC's provide a par-
rallel 7 bit, without parity, code plus a strcbe signal indicat-
ing "valid” data and six other independent outputs for those
special keys which are not encoded. Ths keys sre reed type
with a format similar 10 typewriter, Internal eircuitry pro-
vides for two key rollover and du-Lounce. Gutput is on stan-
dard 10 pin doublz readout connector for data and power in-
put. And 8 pin doubie recdount turmector tor six special
switch functions.

KEYRCARDS

KB-6 - Clare/Pendar 720627-1
T.1. Part nuinber 959327-1
A 56 key ASCii encoded Alphanumeric keyboard
with six_extra switch closures to ground marked HERE
IS, PAPER ADV., BREAK, REPEAT, TAPE= TAPE e
code 1-$47.50 2.$27.50 3.%17.60

KB.-7 - Clare/Pendar 7207311
T.1. Part number 959326-1 as used on T.1. Silent 700
data Terminals. Thes is 3 64 key full ASCii encoded

keyboard.
code 1-$49.95 -$39.95 3. 319 95
i, All keybourd d with wiring disg , code
tables, and othtr useful documentation.
PRICE:
1. New - tested and guarintesd w/iest recoid
2. Used - tested and guatanteed w/tast recard
3. Used - untested - appear to be in guod rondition.
LSI Chip missing - may have a few txl or broken
switches Good tor parts.

ACOUSTIC COUPLFR]

This coupler was manufactur-
ed hy Novition, Inc. Tarzana, Cali-
fornia for use in Texas Instrument's
model 725 Electronic Data Terminal,
It is compatible with Be!l 103 and
113 data sets or equivalent. The
ccupler operates asynchronously to a
maximum speed of 450 baud in the
full-o1-hatt duplex mode coupted to
a standard telephone handset. Trans:
mit fiey. 15 12700z for mark 2nd
1070hz for space Recewe frequency
is 2225hz tor tmark end 2025hz for
smace Unit required + 12 VOLTS
sid + 5 VOLTS for operation. Cum
plete with el atic & all pertinent
inturmation, fully rconditivned, cal-
ivrated, and guarasterd -$59.95.

MEMORY CHiP

SN74S201N  286.BIT RAM
with 3 state output

Plug in replacement for SN74.
20C 3 SM74S2C0

- @ $335¢a 10 for $25.00
METER NFW GUARANTEED

EMICO Model 13 0-1
ma edgewise meter. Scale
marked D10 relatwe output
Mounts in 2 3/4 X 17/8 rec
tangulas bole vath 3 press on
clin sui-phed with t'e meter
New $1.95 each 10 for

TEHMS: We pav postage, wn-
les. otherwise specified Or
ters  over $5000 subtiact
10%  Include ¢bock or meney
order. no CCO  Texas res
dents add 5% szies tax

ELECTRONIC
$ PARTS
330% Mangum Road

Houston, Texas 77018
CIRCLE MO. 14 O FRTZ INFORMATION CARD
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ANTARCTICA CALLING

FTER a long, hot summer,
how about an armchair

trip to Antarctica? Just a year ago,
North American DX'ers began picking
up the American Forces Antarctic
Network on 6.012 MHz (not to be con-
fused with a spur from AFRTS, Ohio
on 6.018 MHz or a spur from HCJB,
Ecuador, on 6.012 MHz). Reception of
AFAN peaked in October and
November, especially on the West
Coast around 1100 GMT. Then, last
April, from his ideally situated
monitoring post at the southern tip of
New Zealand, Arthur Cushen flashed
news of a change for AFAN to 7.050
MHz. it is possible that AFAN may have
returned to 6.012 MHz, by now.

DX'ers speculate that other nations
with Antarctic bases may initiate their
own broadcasts since radio news and
entertainment help diminish the sense
of isolation. Meanwhile, North Ameri-
can DX'ers can hear, with some effort,
a handful of programs beamed on
shortwave from the home country to-
ward Antarctica.

For instance, Radio RSA has a pro-
gram for the South African National
Antarctic Expedition, Sundays at
0956-1045 GMT on 15.220 (alternate:
15.1565) and 11.970 MHz. Radio New
Zealand also broadcasts weekly to-
ward Antarctica, Sundays GMT at
0015-0045 (that's Saturday evening

here) on 15.280 MHz.

GLENN HAUSER
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Radio Canada has simplified
their QSL to save money.

By Glenn Hauser

Radio Australia calls its men’in An-
tarctica on Fridays GMT at 0300-0330
on 15.290; 0400-0430 on 15.240; and
0915-0945 on 6.005 MHz. Radio Mos-
cow transmits (in Russian) twice a
week toward Antarctica—Mondays
and Thursdays at 1530-1600. Fre-
quencies often change, but try 12,000,
11.630,9.510,9.490 or 7.135 MHz. Now
for the easy ones: BBC designates
7.130 MHz exclusively for Atlantic Is-
lands and Antarctica, at 2245-0430
GMT daily, with the same World Serv-
ice programs heard elsewhere. But on
Sundays ‘“Calling the Falkland Is-
lands" approaches an Antarctic serv-
ice, at 2200-2245 on 9.915 and 12.040
MHz.

Antarctica happens to be in the
same direction as the Caribbean,
viewed from Bethany, Ohio, so AFRTS
transmissions from there serve both
regions, 24 hours a day, on 6.030,
9.755 or 15.330 MHz.

Less and Less English? The Voice of
Germany, on April Fool's Day, cut its
English broadcasts to North America
from three hours a day to 40
minutes—the same amount as Bel-
gium. Radio Finland soon launched
trial balloons on eliminating its En-
glish programs completely and then
was crippled by a June strike of
English-language freelance program
producers. One nation where English
broadcasting is secure is Australia. By
Dec. 20, the abandoned U.S. tracking
base at Carnarvon is to become the
temporary replacement transmitter
site for Darwin, which was blown off
the air last Christmas.

Spanish and Portuguese dominate
Latin American airwaves. This year's
big story is the extensive rearrange-
ment of Brazilian frequencies in the
60- and 90-meter bands—so don't
jump to conclusions by referring to
an outdated list. A new Colombian
shortwaver appeared on 5.9618 MHz
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with the romantic name of La Voz de
lgs Centauros—and then attained its
nominal channel of 5.990.

Nicaragua happens to be a rare
country for shortwave broadcasts, so
DX'ers welcomed the reappearance of
Radio Atlantico, Bluefields, on 6.1182
MHz. The station does have an English
program, but it's during the daytime.
Mexico City's cultural outlet, Radio
Universidad, went to 9.767.2 MHz from
its nominal 9.600 last November, and
then went silent. This summer it re-
turned, on 9.60945 MHz, facing stiff
interference from the world’s most
distant SWBC station, ABC-Perth, on
9.610 MHz—until the Australian closes
down at 1602 GMT.

Publications. The only major club
specializing in SWBC DX news is the
North American Shortwave Associa-
tion, Box 13, Liberty, IN 47353. Dues
are $12 per year; or send $1 for a sam-
ple of the monthly journal FRENDX.
Long-needed and now avaiiable is a
TV Station Guide, with channel-by-
channel maps and accompanying ta-
bles showing location, call, net,
power, offset (even on UHF!), plus ex-
tensive listings and maps of stations
as far south as Ecuador. You can order
itifor $5 from WTFDA, Box 163, Deer-
fiiéld. IL 60015.

The QSL Flap. Tuning in broadcasts
from all over the world is exciting
enough—but many DX listeners aren’t
satisfied with just hearing a station,
perhaps taping it, and above all
knowing they heard it. They want
something tangible to “prove” their
reception. Since it's good public rela-
tions, and a way to encourage listen-
ers to send in reception reports, most
major broadcasters go along with the
practice (derived from ham radio) of
‘verifying’ reports with QSL cards.

I have quite a QSL collection myself.
They're great for display at conven-
tions and make nice, often artistic
souvenirs. But a reputable DX'er
shouldn't really need anything beyond
his word of honor to convince others
of what he has heard. in addition, an
unhealthy aura can surround these
QSL cards. There is tendency to judge
a DX listener by the extent of his QSL
collectlon which is actually an option.
Apd this leads to narrow definitions of
jUSt what constitutes a valid QSL.

‘When Radio Canada International
announced that it would cease
specifying the frequency or any other
details on its QSL's, howls of protest
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were heard from avid QSL collectors.
(RCI made the move to cut down its
operating expenses.) At issue, actu-
ally, is the real purpose of interna-
tional broadcasting: filling QSL al-
bums or propagating a nation’s news
and image. Would we rather have de-
tailed QSL's or quality programming ?

Conventions. Coincidentally, RCI is
co-hosting this year's Association of
North American Radio Clubs conven-
tion, in Montreal, Aug. 22-24. All
DX’'ers are cordially invited, though by
now it's a bit late to secure hotel reser-
vations. For details, call (514) 486-
9614. Among many other topics, RCl's
new QSL policy will be discussed
by lan McFarland, the RCI DX pro-
gram producer.

If you're at the other end of the con-
tinent over the Labor Day weekend
(Aug. 29-Sept. 1), you're invited to
drop in for the NORCAL get-together,
at El Rancho Inn. Millbrae, California.
For information, contact Rick Heald,
17412 Rolando Ave., Castro Valley, CA
94546.

Handicapped Aid. RCl's support of
both the Canadian and American
Handicapped Aid Programs (CHAP
and HAP-US) shows its heart is in the
right place, whatever its QSL policy.
Reel or cassette tapes of RCi's African
idents and interval signals series are
available through either group for
$3.50. Tapes covering other regions of
the world are soon to follow.

HAP arid CHAP deserve the support
both of benefactors and of handi-
capped people already enjoying the
shortwave and DX listening hobbies. If
you know someone whose handicap
has led to a contracting world, you can
help expand it by putting her or himin
contact with HAP, c/o Ted Poling, Box
163, Mt. Sterling, IL 62353; or CHAP,
c/o Harold T. Sellers, 122 Giroux St.,
Apt. 20, North Bay, Ont. P1B 7Y7. HAP
and CHAP offer to loan SW receiving
equipment and a half-price DX club
membership to deserving handi-
capped applicants.

In addition to the tapes, HAP financ-
ing comes from a translation service
and sales of happy-face rubber
stamps. CHAP also sells stamps for
collectors. When inquiring, please en-
close a self-addressed stamped en-
velope. Regular HAP progress reports
are broadcast on the Saturday DX
programs of RCI and HCJB, and via
Radio Nederland each third Thursday
of the month. ®
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Could the u|t|mate system be

When listening
becomes an art,

il i

all Crown?

It depends on how you define
“ultimate”, But Crown
may be the only top-
quality, state-of-the-art
manufacturer whose
components could build
a complete ultimate
system.

For instance: A
CX-824 tape deck, world-
renowned for rellable
performance. Connected to an
1C-150 pre-amp. With the signal
amplified by a DC-300A power
amp, praved in many thousands
of hours of professional use. Out-
put controlled, monitored and switched
by an OC-150. Possibly a VFX-2 for personal
control ¢f crossover polnts. And sound faithiully
reproduced by ES-212 electrostatic speakess.

All Crown. We think that system would be
somebody’s ultimate. Certainly ours. Maybe yours.

Write us today for the name of your negrest
Crown dzaler. He'll talk to you — ultimately.

| CFOWN

Box1000 'Fkhart IN*465#4‘ g
IR sl

- _-\u

CIRCLE NO. IG oN FREE ]NFORMATION CARD

NEW, FUI.I.-FEA'I'URE_'

PERSONAL 2-WAY
RADIO

transmit power.

STYLED FOR THE CB’ER WHO IS BUDGET MINDED,
YET WANTS A COMBINATION OF PERFORMANCE,
STYLE AND RUGGEDNESS FOR HIS CB RADIO.

PACE CB 144 is a fully synthesized 23 channel AM #ransceiver offering full legal

Maximum control at your fingertips: Noise blanker switch » Automatic noise limiter
switch * RF gain control's PA control « Delta tune « llluminated S/RF meter ¢ transmit
indicator light « Plug-in microphone,

Operates on 12V DC (+4-) or (—) ground.
Suggested retail price $179.95

See your distributor foday.

(P

PACE COMMUNICATIONS, Div. of Pathcom Inc.,
24049 S. Frampton Ave., Harbor Cny, CA. 90710, Dept.62

Avallable In Canada from Superior Electronits: Ind. Export: 2200 Shames Dr., Westbury,
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GELD ENGLISH-LANGUAGE SHORTWAVE BROADCASTS FOR SEPT. & OCT. 1975
ALLTYPES OF SPEAKERS, by Richard E. Wood
OTHER ELECTRONIC PARTS TIME-POT TIME-GMT | STATION {QUAL* FREQUENCIES, MHz
SEEK IMPORTER AND 4:005:15 1100:1215  London, England G | 5.99 (via Sackville)
:00-5:15 a.m. . ondon, Englan 99 {via Sackvilte),
DISTRIBUTOR 11.75 {via Tebrau}
6:15-6:15 a.m. + 1215-1315 | London, England £ ' 11.75 (via Tebrau)
6:00-6:15 a.m. 1300-1315 | Tokyo, Japan [ 5.99
7:00-7:30 a.m. 1400-1430 ! Tokyo, Japan G 9.505
7:00-3:00 a.m. . 1400-1600 © **VOA, G 6.185, 9.565
Washington, U.S.A.
8:00-8:30 a.m. 1600-1530  Tokyo, Japan G 9.505
9:00-10:15 a.m.  1600-1715  London, England G 15.365 (via Sackville)
9:42.9:51 a.m. ' 1642-1651 | Hilversum, Holland G 15.14, 15.19 (via Bonaire;
(Mon.-Fri.} I mixed English/Dutch)
10:00-10:15 a.m. 1700-1715 | Tokyo, Japan G 9.505
11:00-11:15 a.m. 1800-1818 © Tokyo, Japan G 9.505
12 noon-12:15 p.m. ' 1900-1915 . Tokyo, Japan G 15.108
1:00-1:15 p.m. 2000-2015 | Tokyo, Japan G 15.105
2:00-2:15 p.m. 21002115 | Tokyo, Japan G 15.105
2:15-4:00 p.m. 21152300 London, England F 9.58 (via Ascension)
3:00-3:15 p.m. 2200-2215 ' Tokyo, Japan G 15.105
4:00-4:30 p.m. 2300-2330 | Tokyo, Japan G 15.105
4:00-5:30 p.m. 2300-0030 | Lonrdon, England G 6.175, 9.51 {via Sackvilte),
9.58 (via Ascension)
5:00-5:15 p.m. i 0000-0015 | Tokyo, Japan G 15.105
5:00-7:00 p.m. . 0000-0200 | **VOA, G  15.29,17.895
- - Washington, U.S.A.
5:30-8:30 p.m. ¢ 0030-0330 | London, England . B 6.175 (via Sackville),
! b 9.51 (via Greenville},
CHIEN CHANG INDUSTRIAL ‘ 9.58 (via Ascension)
CO. LTD. 5:30-6:00 p.m. 0030-0100 | HCJB, Quito, Ecuador G 5.97,9.56
e 3 6:00-6:15 p.m. ! 0100-0115 © Tokyo, Japan 4] 15.105
A Want.a Road,_Talpel 108, Taiwan 6:00-7:00 p.m. - 0100:0115 Peking, China G 9.94, 11945, 15.06
Republic of China TELEX 22416 6:008:00 p.m. | 01000300  Melbourne, Australia 6 | 15.32,17.795
| I Moscow, U.5.5.8. 6  12.05,15.18,17.775
| | (via Soviet Far East)
. 6:00 p.m.-12 mdt. | 0100-0700 HCJB, Quito, Ecuador G 5.97,9.56, 11.915
. (includes Eskimo)
* 6:30-7:30 p.m. 0130-6230C ' Tokyo, Japan i | 15.195, 15.42, 17.725, 17.825
’ 7:00-7:15 p.m. 0200-0215  Tokyo, Japan G 15.105
MICROPROCESSOR . 7:008:00p.m. | 02000300 | Peking, China G 11.455,11.965, 12.055, 15.06
FROM NATIONAL SEMICONDUETOR, "THE 7:00-8:50 p.m. ' 0200-0350 | Taipei, Taiwan F 11.86, 15.125, 17.72
S O e 7:308:00pm. | 02300300  Stockholm, Sweden F 9695, 11.705
}$ POWERFUL INSTRUCTION SET. WE ARE 8:00-8:15 p.m. 0300-0315 | Tokyo, Japan 6 15.105
PROUD TO OFFER THIS EXCITING IC TO 8:00-8:30 p.m.  0300-0330 * Seout, Korea P 15.355
gggéﬁggﬁgt BRI ST, STARIREIG i 8:008:45p.m. | 03000345 ' Madrid, Spain P 6.065,11.925
Mamoamomomoansmoano C YT YT Y : 8:009:00 p.m. | 0300-0400 | Peking, China G 7.12, 9.78 {via Tirana),
= x 11.445, 12.055, 15.06,
8 ...and 10 DIT basic kit : 11486 sk 1o e,
E * MICfocomPUtcf ! * : 8:30-9:30 p.m. 0330-0430  London, England G 9.58 {via Ascension)
¢ T SEEMED LOGICAL TO WRAP A @ 8:30 p.m.-12 mdt. 0330-0700  Moscow, U.S.S.R. G 11.72, 12.05, 15.18
: ?8MPR§ERHEFI?E ,;\_Fl?_OlIngD V?EU’RVEPQS!IE' . 9:00-9:15 p.m. i 0400-0415 : Tokyo, Japan G 15.105
& H 0 s 9:00-9:30 p.m. . 0400-0430 | Sofia, Bulgaria F 9.70
B8 ANGC WE TN D THLS ONE & - Osio, Nomway F 96451187 (Sun)
74 OgsE %NhXMEP’éggL%mE IgEVAVETD(Y)g{_T $ 9:00-9:15 p.m. 0400-0415 ' Budapest, Hungary F 6.00, 7.22,9.833,11.91
e I {Tue., Fri.) i ¥
% 2R Gl L B oheac - L HE USE 9:00-10:00p.m. | 04000500 | Montreal, Canada G 6.135,9.655
E AVAILABLE SEPT. ]ST; WRITE FOR $} 9:30-10:00 p.m. . 0430-0500 | Lishon, Portugal F 6.025,11.935
8 DETAILS AND P_R_I.C_IL\IE. . : Berne, Switzerland R b 9.725,11.715
2 ANDBBITS, TO0: 8008 - §27,05! g3 |~ W/010oem  [OSHOOSIS: Tokvo epar N
""““""""““"‘ : 10:00-11:00 pm. | 0500-0600 | Montreal, Canada G | 6.135,9.655
% B 10:00-11:20 p.m. | 0500-0620 « Hitversum, Holland G 6.165, 9.715 (via Bonaire)
@ '@ 10:30-10:50 p.m. | 8530-0550 @ Cologne, Ger. Fed. Rep. F 6.075, 6.185. 9.545
. 11:00-11:15 p.m.  © 0600-0615 | Tokyo, Japan G 9.505
. o7 2%‘%5 %?\?(E?H;B EkﬁzggchlCAS%éu 11:00-11:30 p.m. 0600-0630 | Oslo, Norway F 9.645, 11.87 (Sun.)
- 11:00 p.m.-12 mdt. = 0600-0700 . Buenos Aires, Argentina G 9.69 (Mon.-Fri.}
$555055050000000000000000000000008 11:30 p.m.-1:00 a.m.. 0630-0800 = Havana, Cuba G 9.525
s E e EREYCE e P I[‘E 12 mdt-12:15 am. | 0700075 | Tokyo, Japan G 9505
4 ABOUT OUR TTL (7400 & 8200 SER- 1:00-1:15 a.m. 0800-0815 = Tokyo, Japan ¢} 9.505
¢ [ES), CMOS, MOS, LINEARS, COM- 2:00-2:15 a.m. (900-0815 Tokyo, Japan G 9.505
T TEE. s o T e 3:003:30am. | 1000-1030  Tokyo, Japan B 9505
3 SEND FOR IT..... BE SURPRISED! ) s ) )
[ *Reception quality, East Coast location: G-good, F-fair, P-poor
.TERMS: Cal + tax. Bankamericard®/Master- **Not intended for North America, but receivable satisfactorily
charge® call (415)357-7007 24 hr. No COD.
CIRCLE NO. 24 ON FREE INFORMATION CARD Frequencies are accurate as-of press time, but subject to change especially for Sweden, U.S.S.R. and Lebanon.
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TO-EASTERN NORTH AMERICA

TIME—EOT

7:00-8:15a.m.
7:00-7:30 a.m.
7:00-9:00 a.m.

7:15-8:15 a.m.
7:15-8:45 a.m.
8:00-8:55 a.m.
8:15-9:00 a.m.
8:30-9:00a.m.
9:00-10:30 a.m.
9:15-9:45 a.m,
10:00-10:30 a.m.

10:30-11:00 a.m.
11:00-11:15a.m.

11:15a.m.-12:15 p.m.
12 noon-12:30 p.m.
4:00-4:95 p.m.
5:15-6:45 p.m.
5:30-6:50 p.m.
6:30-7:00 pm.
6:30-7:20 p.m.
6:45-11:30 p.m.
6:55-7:15 p.m.
7:00-7:30 p.m.
7:00-8:30 p.m.
7:45-8:45 p.m.
8:00-8:30 p.m.

8:00-9:00 p.m.
8:00-10.00 p.m.

8:30-9:00 p.m.
8:30-9:00 p.m.
8:30:9:00 p.m.
8:40-9:00 p.m.
9:00-9:15 p.m.
9:00-9:20 p.m.
9:009:45p.m.

9:00-10:00 p.m.

9:00 p.m.-3 a.m.

9:00-10.00 p.m,
9:00-10:30 p.m.
9:30-9:50 p.m.

9:30-9.55 p.m.

9:45-10:15 p.m.
10:00-10:30 p.m.

10:00-11:00 p.m.
10:00-11.20 p.m.
10:00-11.30 p.m.
10:00 p.m.- 12 mdt.

10:30-11:00 p.m.

11:00-11:30 p.m.
11:00 p.m.-12 md1.

11:30 p.m.-12 mdt.

11:30 p.m.-12:30 a.m.

11:30 p.m.-2:00 a.m.
12 mdt.-12:30 a.m.
12 mdt.-2:00 a.m.
1:60-1:15 a.m.

SEPTEMBER 1975

TIME-GMT STATION

1100-1215
1100-1130
1100-1300

11151215
1115-1245
1200-1255

12151300 |

1230-1300
1300-1430
13151345
1400-1430

1430-1500
.1500-1515

1515-1616
1600-1630
2000-2055
21152245
2130-2250
2230-2300
2230-2320
2245-0330
2255-2315
2300-2330
2300-0030
2345-0045
0000-0030

0000-0100
/0000-0200

100300100
0030-0100
0030-0100
100400100
01000115
10100-0120
0100-0145

0100-0200

0100-0700

0100-0200
;0100-0230
'0130-0150

‘01300155

0145-0215
0200-0230

'0200-0300
10200-0320
0200-0330
0200-0400

10230-0300
0300-0330
-0300-0400

10330-0400

1 0330-0430
0330-0600
0400-0430

. 0400-0600
0500-0515

London, England
Tirana, Albania
**VOA,
Washington, U.S.A.
Montreal, Canada
Melbourne, Australia
Peking, China
London, Engtand
Stockholm, Sweden
London, England
Berne, Switzerland
Stockholm, Sweden
Oslo, Norway
Helsinki, Finland
Lordon, England
London, England

London, England
Oslo, Norway
Jerusalem, Israel
London, Engtand
Hilversum, Holland
Viinius, U.S.S.R.
Johannesburg, S. Africa
London, England
Brussels, Belgium
Stockholm, Sweden
Moscow, U.S.S.R.

| Tokyo, Japan

i Tirana, Albania
Oslo, Norway
Peking, China
Sofia, Bulgaria
**V0A,

Washington, U.S.A,
Kiev, U.SS.R.
Vilnius, U.S.S.R.
HCJB, Quito, Ecuador
Brussels, Belgium
Vatican City
Rome, Italy
Berlin, Ger., Dem. Rep.
Madrid, Spain
Peking, China

Prague, Czeckoslovakia
HCJB, Quito, Ecuador

Montreal, Canada
Moscow, U.S.S.R.
Cologne, Ger. Fed. Rep.

Tirana, Albania
Vienna, Austria
Bucharest, Rumania
Berne, Switzerland
Budapest, Hungary
Oslo, Norway
Peking, China
Hilversum, Holland
Cairo, Egypt
Warsaw, Poland

Beirut, Lebanon
Budapest, Hungary
Buenos Aires, Argentina
Peking, China

Prague, Czechoslovakia
Tirana, Albania

Kiev, US.S.R.

London, Engtand
Havana, Cuba
Bucharest, Rumania
Moscow, U.S.S.R.
Jerusalem, Israel

QUAL* FREQUENCIES, MHz
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5.990 (via Sackville), 15.07
9.48,11.985
6.185, 9.565

5.97
9.58

| 11.685

15.07

17.1

15.07,17.79

15.14

17.11

17.80 (Sun. only}

15.185

15.07, 17.79, 17.84 (via Ascension)
15.07, 15.26, 17.79, 17.84

{via Ascention)

15.07, 17.79, 17.84 (via Ascension)
15.17, 17.80 (Sun. only)
7.395,9.815, 12.025

9.58 {via Ascension), 11.78, 15.26
9.715, 11.73 {Sun.: Dutch)
7.32,7.355

5.985, 9.525, 9.695, 11.30

5.975, 7.325, 9.58-(via Ascension}
9.73

+ 6.035,9.605, 11.705

7.15,7.205, 7.355, 7.39, 9.685
15.27,15.30

7.065,9.78

6.18, 9.645 (Sun.)

11.945, 15.06, 15.52, 17.673
9.70

6.13, 9.65, 11.710, 11.83, 15.205

7.15, 7.205, 9.685 (Mon./Thu,/Sat.}
7.32,7.355 (Fri./Sat.}
5.97, 9.56

6.08

5.995, 6.165, 9.605

9.575, 11.81

9573

6.065, 11.925

7.12,9.78 {via Tirana), 11.945,
11.965, 15.06, 15.52
5.93,7.345, 9.54, 11.99
5.97,9.56,11.915
{includes some Eskimo)
6.085

7.15, 7.205, 7.355, 9.685
6.01, 6.04, 6.10 {via Malta},
9.565, 9.69, 9.745, 11.865
{via Malta)

6.20,7.30

6.155,9.77
5.99,9.57,11.94

5.965, 6.135, 9.725, 11.715
6.00, 7.22, 9.833, 11.91 {Ex. Sun.)
6.18,9.645 (Sun.)

11.965, 15.06

6.165 {via Bonaire)

9.475

6.095, 6.135, 7.27, 9.675,
11.815 (mixed Polish/English)
9.675

6.00,7.22,9.833, 11.91
9.69 (Mon.-Fri.)

7.12,9.78 (via Tirana)
5.93, 7.345,9.54, 11.99
6.20, 7.30
7.205,7.39,9.685
(Mon./Thu./Sat.)

5.975, 9.58 (via Ascension}
11.76
5.99,6.19,9.57,11.94
7.15,7.205,7.355, 7.39
5.90, 7.395, 9.009, 9.815
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puaL mv-uine 1G'S

Made in U.S. These iC’s are
guarameed against defects.
with diagram. Shpg. wi. ‘/;Ib.
7447 BCD to 7-Seg-
m’& Decoder/Driver. with
common anode displays.
TR-435. Reg. 2.99. Sale 59¢
Type 7473 Dusl J-K Mas-
ter / Slave Flip-Flop-
TR-436. Reg. 1.19. Sale 39¢
Type 7474 Dual D-Type
Edge Triggered Flip-Flop.
TR-438. Reg. 69¢. Sale 39¢
Type 7475 4-Bit Lalchd.
Temp. stores binary codet

.

Lowv AS 290

7400 Quad 2-input
:':T NAND Gate. High
speed, diode-clamped in-

?‘é'i‘m. Reg. 69c Sale 29¢
Type 7402 Quad 2-Input
Pos.NOR Gate. L:);;‘nsmse
wation delay
?l:ggl. Reg. 69¢ Sale 29¢
Type 7404 Hex Inverter.
Low noise, low power dis

ipation
%Ig—allac."!. Reg. 79c Sale 29¢c
Type 7410 Triple 3-Input
Pos. NAND Gate. Low out-
put impedance. dlode-
ed inputs.
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4 Solid State

NEW IC’S FOR DIGITAL WATCHES

ITH the entertainment equipment market well

covered and the calculator market approaching sat-
uration in many areas, several semiconductor manufac-
turers are concentrating their big guns on the digital elec-
tronic watch market. The result? Improved quality, better
distribution, much lower prices, and a plethora of designs
to suit virtually every need and desire.

As predicted in my January column, digital electronic
watch prices have taken a nose dive. Today, you can buy
any of a number of calendar digital watches for less than
$100.00, and I've seen standard (time only) watches offered
for less than sixty dollars retail. If you shop at discount
houses, you may be able to pick up a digital electronic
watch for less than $50.00, despite inflation.

More and more major semiconductor manufacturers are
offering digital-watch IC's as stock, rather than custom,
products. In last June's column, you may recall, | discussed
the DF111 CMOS LSl watch chip introduced by Siliconix,
Inc. (2201 Laurelwood Road, Santa Clara, CA 95054). Suit-
able for operation on dc sources of 2.7 to 3.4 volts, the
DF111 requires only a 32.768-kHz crystal, batteries, a LED
display with drivers, and three small switches, plus a case
and hardware for watch assembly.

The ne plus ultra of digital watch devices, however, is
probably the WM series recently introduced by the Na-
tional Semiconductor Corporation (2900 Semiconductor
Drive, Santa Clara, CA 95051). The electronic equivalent of

CASE

By Lou Garner

the legendary "'Swiss watch movements,"' the WM devices
are complete electronic digital modules ready to slip into a
basic watch case. All that is required for final watch as-
sembiy is a suitable standard 13 ligne case (1.152inches in
diameter), pushbotton actuators aligned to contact the
module’s integral switches, and a pair of small battery
cells.

Currently, three standard models are offered by the
manufacturer—the WM 01, WM 02and WM 03. All three are
pretested and precalibrated for an accuracy of better than
5 seconds per month. As illustrated in Fig. 1, the WM
modules include a CMOS timer chip. a 2.5-mm four-digit
LED display, segment and digit LED driver chips, a
32.768-kHz quartz crystal, an oscillator, a timing adjust-
ment capacitor, battery contacts, and built-in spring
switch elements with special debounce circuitry to insure
positive contact actuation. Designed for rugged service,
the oscillator crystal is potted in a compound that absorbs
shock, while another specially developed compound coats
all the semiconductor components and protects them
from handling and environmental damage.

In operation, the circuit's low power consumption per-
mits more than twenty time checks per day for one year
with a single pair of 1.5-volt batteries. A special extra fea-
ture permits the user to turn off the module during ship-
ment or periods of storage and thus to obtain an indefinite
shelf life.

BACK THIS SWITCH ON
e L Lo o ] WM 02 AND WM 03
15y 15v ONLY
...1 ._.1 ._{ DISPLAY SW
{HRS MIX SEC)
=
BISPLAY SET
DATE SET SW
CMOS 401GIT BATE SW
SEGMENT
. N e e
| l >
FREQUENCY l_—’ u:'ﬁ':‘n
ADJUST
A B
— BATTERY CAVITIES
BATTERY 4096 Hz
CONTACT TEST POINT
é MARKED BY
NOTCH
Fig. 1. Basic design of
¥ 1397mm National Semiconductor's
1(0.550) SYM new line of watch modules:
(A) block diagram, (B) view
of readout; (C) rear view
LABEL showing battery cavities.
NEGATIVE
BATTERY
c CONTACT 1.397mm

(0.058)
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The all-new 1976

Lafayette Radio
Electronics
Catalog

e Stores Coast to Coast
e Personalized Service and Live Demonstrations
e Check Your White Pages or Shop by Mail

e Use Your BankAmericard or Master Charge on
Mail Orders, Too!

The most comprehensive consumer electronics cat-
alog available! The Lafayette catalog features: high
fidelity components and accessories of every de-
scription; tape equipment; police/public service ra-
dios; car stereo; CB and communications equipment;
TV/FM and communication antennas; public ad-
dress; telephone accessories; test egipment; tools;
musical instruments and amplifiers; electronic cal-
culators and watches; books; security systems, and
an exciting new line of parts, tubes, solid-state de-
vices and hardware PLUS exclusive Lafayette and
Criterion brand products backed by our 55 years of
experience, and modern complete servicing facilities
which assure you of continual satisfactory service.

Also see the finest in brand name products which
offer outstanding features, performance and relia-
bility at Lafayette’s competitive prices. Mail card
today for your FREE copy!
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plus auto lest equipment and
driving aids.
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Ham gear, police and fire scanners,
weather radios.

We’ve got the parts, tubes, hardware = M-EF. 8

you need for hobby and expetimenter iy H

projects of every type. e
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Lafayette Radio |-
Electronics
Catalog

The only Catalog available offering a wide
selection of these major name brands plus our
own exclusive Lafayette top-rated equipment.

® Stores Coast to Coast
® Personalized Service and Live Demonstrations
® Check Your White Pages or Shop by Mail

Amperex STl . ® Use Your BankAmericard or Master Charge on
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The basic WM 01 module is designed to display the time
in hours, minutes and seconds upon pushbutton com-
mand. Models WM 02 and WM 03 are generally identical to
the WM 01 except for an additional capability of displaying
the date of the month on command. The WM 02 displays
timeina 12-hour format with an AM/PM indicator, while the
WM 03 displays time in a 24-hour format.

Siliconix and National Semiconductor are not the only
major semiconductor manufacturing firms making waves
in the digital watch market, of course. Litronix, Inc. (19000
Homestead Road, Cupertino, CA 95014) has recently an-
nounced a new CMOS circuit chip for LED watches that
displays hours, minutes, seconds, day and date. Desig-
nated type LMC-6130, the Litronix chip requires a
32.768-kHz quartz crystal, two capacitors, two resistors,
bipolar driver chips, a suitable LED display, and external
spst switches. In practice, up to eight modes of operation
may be selected by switch actuation: display off, display
time, display date and day, advance hours, advance min-
utes, advance day, advance date, and zero seconds while
holding hours and minutes. Designed for operation on
2.7-t0-3.2-volt dc, the LMC-6130 requires only 15 uW, and
will function from 0° to 50° C.

Motorola Semiconductor Products, Inc. (Box 20912,
Phoenix, AZ 85036) is now offering a pair of low-power
liquid-crystal watch displays, types MLC500 and MLC501.
Differing slightly in overall size, both feature a 3'2-digit,
center-colon readout. Both offer a typical contrast ratio of
25:1 at 3volts bias, both feature turn-on and turn-off times
of 290 and 250 ms, respectively, and both are compatible
with standard CMOS watch IC’s.

Reader’s Circuit. Combining magnetic reed switches
and semiconductor devices, the circuit illustrated in Fig. 2
is suitable for an electronic game or puzzle. Adapted from
a design submitted by reader Joel Grodstein (400 South
Fourth Ave., Highland Park, NJ 08304), the game can be
made simple enough for children to enjoy or so difficuit
that even an adult would have trouble winning.

Referring to the schematic diagram, SCR7 serves as an
electronic switch supplying power to the LED used as a wiN
indicator through current limiting resistor R7. Power is
furnished by battery B7, controlled by switch S7. The ac-
tual game circuit consists of from 3 to 9 (or more, at the
builder’s option) magnetic reed switches and SCR2. Game
circuit power is supplied by C7, charged by B7 when
momentary contact switch S2 is depressed. Capacitor C7
discharges through R2, providing a time limit on play.
Optional rotary switches S3 and S4 are used to program
the game, making it more difficult for the player. One or
more reed switches are included as PENALTY switches
which, if actuated accidentally, will discharge C7, thus
causing the player to lose. With the arrangement shown,
the PENALTY switches are SC7, SC2, and SC3. Resistors R3
and R5 limit the gate currents of silicon controlled rec-
tifiers SCR2 and SCR1, respectively, while R4 serves as
SCR2’s cathode load.

The circuit's operation can be followed most easily by
considering the moves that a player would make in win-
ning the game. First, of course, S7 would be closed. Next,
S2 would be depressed (charging C7) and released. The
player would then touch his playing piece (small perma-
nent magnet) to reed switch SB7, closing this switch
momentarily, supplying a gate current to SCR2, and caus-
ing the SCR to switch to a conducting state. He would then
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touch his playing piece to reed switch
SAT1, closing this switch, supplying a
gate current to SCR7?, and causing the
SCR to fire and supply current to the
WIN light (LED7) through R7. However,
he must touch the switches in proper
order, since they remain ciosed only
as long as the magnet is held against
(or near) them, and within the time
limit established by C7-R2's time con-
stant. In addition, when SCR2 fires, R4
is an additional load across C7 in
parallel with R2, thus causing a sharp
reduction in the available playing
time.

BETTER
THAN A
THIRD HAND!

PANAVISE TILTS, TURNS, AND
ROTATES TO ANY POSITION.
IT HOLDS YOUR P.C. BOARD
EXACTLY WHERE YOU WANT IT.

Quite possibly the finest new too!
you will buy this year. PanaVise is
built to exacting professional
standards. We guarantee it!

Nustrated is P.C. Board Holder
#315 in the #300 Base. This com-
bination has exclusive multiple
positioning ability. Boards are
gently but firmly locked in place
with one arm spring loaded to
facilitate quick board changes.

Three other bases and a wide va-
riety of heads are available. All
interchange! Buy a basic unit, then
add on to create your system.

FREE Write for the latest PanaVise
catalog, prices, and dealer listing.

Available through your dealer.

pﬂNﬂ Pl ° Dept. 15E

A Division of Colbert Industries
10107 Adella Ave., South Gate, CA 90280
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In practice, of course, the game can
be quite difficult. The programming
switches (S3 and S4) are hidden. The
player is confronted with an array of
reed switches arranged in a row, rec-
tangular matrix, or random pattern,
depending on the builder's choice of
layout. He doesn’t know which two
switches will win. If he accidentally ac-
tuates one of the penalty switches
(SC7 to SC3), he'll lose. And, once he
depresses S2, he has a limited amount
of time to complete his moves. And
only two switches, actuated in proper
order, will register a win.

Ideally, the game should be assem-
bled in a wooden, plastic or metal
case, with only the ON-OFF, PUSH-
TO-PLAY and reed switches avail-
able to the player and the pro-
gramming switches hidden. The sili-
con controlled rectifiers, SCRT and
SCR2, are low-voltage types similar to
HEP 320. The LED may be .any stan-
dard type. Resistors R7 to R5 are

Y2-watt types. The capacitor, C7, is a’

10-to-15-volt electrolytic. A 9-volt bat-
tery is used for B1. The power switch is
a spst toggle, rotary or slide type,
while S2 is a momentary contact spdt
pushbutton or lever type. Pro-
gramming switches S3 and S4 are ro-
tary types, with the “'play” switches all
small magnetic reed types similar to
Calectro type E2-102.

Neither layout nor lead dress is criti-
cal and the circuit may be assembled
on a pc board, on perf board, or using
point-to-point wiring, as preferred.
The reed switches may be left exposed
on the playing surface or, if desired,
hidden behind a thin panel on which
locations are marked by dots or cir-
cles. Depending on the SCR's used,
some experimentation with R4's vaiue

may be necessary. Normally, this re-
sistor shoulid have as large a value as
is practicable while maintaining
SCR2’s holding current.

If you wish to simplify the game for
children, omit the penalty switches
(SC1 to SC3), increase the size of C1
and/or R2 to lengthen the playing
time, omit the programming switches,
and provide only a single reed switch
in each playing position. On the other
hand, if you wish to make the game
more difficult, add additional penality
and play switches (changing the pro-
gramming switches as needed to 4, 5,
6 or more positions), and replace R2
with a 10,000-ohm resistor in series
with a 50,000-ohm potentiometer to
provide a variable time delay.

Once the project is completed and
tested, it can be used in a variety of
ways. You can use it as a simple puzzle
to challenge your friends, for example,
orin competititve play, where different
players take turns resetting the pro-
gramming switches for their oppo-
nents, with the player having the
greatest number of “‘wins” in a given
number of attempts declared the win-
ner.

The Lit Bit. Recent publications by
semiconductor manufacturers which
you may wish to add to your library:

Power Transistor Users Guide
—Published by General Electric,
this is a 120-page, 8% x 11 manual
filled with practical data on power
transistor circuit applications, han-
dling and mounting. The book covers
GE’s broad line of power transistors,
including complementary pairs, Dar-
lingtons, and high-voltage types, as
well as both metal and plastic encap-

.......

|l—°\+ p

sc

c2
—

SC3

$B1

Fig. 2. Schematic of versatile game
circuit suggested by reader.
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sulated devices. Two items we found
of particular value were a 16-page in-
terchangeability guide referencing GE
devices to standard industry types and
a component chart which illustrates
basic devices, symbols, construction,
and characteristic curves. The book
carries a nominal price of $1.50, but
may be available without charge to
quantity device users. It is stocked by
GE Electronic Components Sales Of-
fices and authorized GE Electronic
Components distributors.

Small-Signal Multiple Transistor
Selection Guide & Cross-
Reference, Publication SG31—A
.24-page booklet covering Motorola's
broad line of quad, dual and Darling-
ton transistors. Complete specifica-
tion tables are included together with
device outlines and a competitive
cross-reference index. Notes are pro-
vided on power ratings and general
applications are suggested for various
product categories. Contact your
local Motorola distributor for copies.

Opto-Couplers at Work—A 20-
page booklet chock full of practical
application circuits for Motorola’'s line
of Opto-Couplers. Each circuit in-
cludes a brief description and all parts
values are noted directly on the
schematics. Among the projects de-
scribed are a digitally programmed dc¢
voltage regulator, a high-voltage,
complementary output switching am-
plifier, and a variety of solid-state relay
circuits. The booklet also includes a
cross-reference guide to the products
of other manufacturers. (Motorola
Semiconductor Products, Inc., Box
20912, Phoenix, AZ 85036).

Semiconductor Data Book
1975—A massive 418-page, 8v2 X 11
handbook covering the Unitrode line
of semiconductor devices. Full
specification data sheets are provided
for such devices as power hybrid cir-
cuits, rectifiers, rectifier assemblies,
power zeners, power switching tran-
sistors, power Darlingtons, SCR's,
photo-sensitive devices, PUT's, and
pin diodes. Available without charge
on letterhead request, the volume also
includes an index of available Applica-
tion Notes and a detailed discussion of
thermal design considerations. (Uni-
trode Corp., 580 Pleasant St., Water-
town, MA 02172)

Device/Product News. Experi-
menters and hobbyists working
with digital displays should be in-
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© programming switch. Based on the

terested in a new high-current
decoder/driver recently introduced by
NEC Microsystems (1150 N. W. 70th
St., Fort Lauderdale, FL 33309). Iden-
tified as the Model 1001, the new de-
vice is a thick-film hybrid microcircuit
designed to operate incandescent
7-segment readouts. Socket inter--
changeable with the popular SN7447,
the Model 1001 utilizes individual out-
put transistor chips which are rated at
maximums of 40 volts and 100 mA,
each output, in continuous operation.
Both plastic-encapsuiated and her-
metically sealed metal versions are of-
fered by the manufacturer.

An unusual solid-state vane sensor
that should spark the imaginations of
more advanced experimenters has
been announced by Micro Switch (Di-
vision of Honeywell, 11 W. Spring St.,
Freeport, IL 61032). Capable of func-
tioning at speeds up to 100,000 times
per second, the device, designated the
AV, can be used as a tachometer sen-
sor, a shaft-position encoding sensor,
a limit switch and a cam-operated

Hall Effect and with no mechanical
contacts, the AV “‘no-touch’ sensor is
actuated by the passage of a ferrous
vane through a gap between a magnet
and a Hall sensor. The vane prevents
the magnetic flux from reaching an IC

LOOKING FOR INNOVATION?
LOOK TO PAIA KITS.

Some recent examples . . ..

The GNOME, The only Electronic Music
Micro-Synthesizer available in a hand held,
battery powered package.

$48.95 wninikuisne e shipping wt. 4 lbs.
The PYGMY, battery powered practice/
headphone/stage amp. 8 watts peak power
driving super-efficient 5" accoustic suspen-
sion speaker.

$39.95 oo s shipping wt. 6 lbs.
NEW 24 HOUR DEMO-LINE for a one-
minute recorded demo of PAIA Synthe-
sizers (405) 843-7396. Catalog requests or
charge orders also accepted.

FREE CATALOG

PAIA Electronics, Dept. 9P, 1020 West
Wilshire Blvd., Oklahoma City, OK 73116
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chip, developing a digital output
signal. When the space between the
ferrous blades of the vane appears in
the switch gap, the output returns to
zero. Both linear and rotary vanes may
be used with the device. With a 20-mA
output, the AV interfaces directly with
most electronic circuitry, eliminating
the need for additional amplification
in most applications. Internal regula-
tion permits the device to be used on
dc power sources of 6 to 16 volts.

If you like to build amplifiers that
can rattle teeth, shake walls, and shat-
ter sanity, you'll want to investigate a
new high-power transistor recently in-
troduced by RCA’s Solid State Divi-
sion. An npn silicon hometaxial-base
device offered in a TO-3 package, the
new transistor, type RCS258, has a
power dissipation rating of 250 watts!
Its other specifications include a con-
tinuous collector current rating of 20
A, a peak collector currentof 30 A, and
a collector-to-emitter voltage rating of
80 volts. In addition to applications as
an audio amplifier, the RCS-258 can
be used in power-switching circuits,
driver and output stages for series
and shunt regulators, dc-to-dc eon-
verters, inverters, and solenoid/relay
drivers. @®
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~="@ gives you Maximum Power

with continuous PEAK PERFORMANCE

..while reducing Maintenance —
and Operating Costs!

Y The Allison OPTO-ELECTRIC System eliminates the Points
and Condenser, replacing them with an OPTO-ELECTRONIC
TRIGGER, using a Light-Emitting Diode and Photo transistor

The System operates on a beam of Light.  Asthere are NO
moving parts in rubbing contact, “Friction-wear " 1s completety
eliminated...Timing adjustments are PERMANENT.
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Mileage. SAVES Precious Fuel! Allison gives you MAXIMUM
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the game for the BEST in GAS MILEAGE AND ECONOMY
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@ Pays for itself!  Eliminates ignition Tune-Ups forever!
"INFINITE LIFE"...Once installed.. Never needs replacing!

Y PROVEN RELIABILITY!
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\% sm © Roadand Race Proven.

“EASIEST-TO-INSTALL"" UNIT ON THE MARKET.

(Nat necessary ta dismantle Distributor as with ather systems)

e e
* It you want the BEST, and SAVE! This is IT!

Only $49 %5

ORDER with CONFIDENCE ...
SATISFACTION GUARANTEED
or Full Refund
10-YEAR FACTORY WARRANTY!
(Free Repair or Replacement)

L 2

@ send Check or M/0
State Make. Year, Engine Size (Calif. Res, add Tax).
Y (So New...it’s Sold ONLY FROM FACTORY DIRECT).

@ You may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number, (2) Interbank No., (3) Exp. Date.
ee 0

* Before buying any other Type ignition system.
Send Postcard for our FREE BROCHURE.

ﬁ If you have already instailed a C-D ignition system,
Modemize and Increase its Efficiency...
CONVERT YOUR ““C-D"' UNITTOD BREAKERLESS!
Opto-Electric “TRIGGER UNIT"...Only *34.95
te e
@ 0urBEST Salesmen are.the users of our ALLISON System!

COMPLETE.

that's EVERYTHING!
including
Postage & Insurance

ALLISON

AUTOMOTIVE COMPANY
1267- P, East EDNA PL., COVINA, CAL. 91722
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Tips &Techniques

60-Second Inferval Timer

In some situations, such as timing
Polaroid™ scope photos, it is useful to
have a 60-second timer. In the circuit

tsyv
100K
4
700K§ ‘/7K
NYI24
+
250 uF ==
10
74121 1Y
1 7 3
= l_'_L
oM. =
e START
20-wmA
LED ‘}

shown, depressing the pushbutton will
cause the LED to go off (itis normally on),
and then light again after 60 seconds. Ad-
just the time interval to exactly one minute
by varying the 100-k pot.

—Mitch Cohen, Union, NJ

Unclogging A Desoldering Bulb

If you use a desoldering bulb, you might
find that the Teflon™ nozzle clogs with
solder occasionally. To prevent this, place
adrop or two of heaving mineral oil into the
nozzle before use. While the oil might
smoke slightly from contact with hot sol-
der, this is harmless and eliminates fre-
quent cleaning of the nozzle.

~—Edward Brown, N. Miami Beach FL.

Plastic “Clips” Identify Cables

The plastic '‘clips” commonly used for
closing plastic bags can double as cable
identifiers. Properly label each clip, using a
permanent felt-tip marker, and slip onto
the cable. This will keep the many cables of
your antenna tarm, hi-fi system, etc. from
becoming mixed up.

VIDEO
PING PONG

e ATTACHES TO TV ANTENNA

e PLANS, PC CARD, COMPLETE
KIT AVAIL.

e ONLY 14 IC’S (7400 FAMILY)

HOTEST ELECTRONIC GAME IN TOWN
- NOW CUSTOMIZE YOUR OWN HOME
TV - SEND 50¢ FOR INFO PACK - RE-
FUNDED WITH PURCHASE

VIDEO GAMES ,
20650 RUNNYMEDE, CANOGA CA 91306
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—Alan Prosser, New Brunswick, Canada.
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THE SHOPPING CENTER
FOR ELECTRONICS

*HOBBYISTS ... EXPERIMENTERS . ..
SERVICE TECHNICIANS ... ENGINEERS®

YOUR SATISFACTION
IS OUR TARGET! 5

Top Name Brands . . .

Low Prices

AMPLE STOCKS - Including those
hard-to-find Parts whether you
want a 15¢ capacitor, or a $50
FET-VOM — you can get It at EDI1

Transistors, ICs, Modules,
Speakers, Stereo, Hi-Fi,
Photo cells and thousands
of other Electronic Parts . ..

EEEEEEN
SEND FOR YOUR
. FREE CATALOG TODAY!

{updated 5 times a year)

ELECTRONIC DISTRIBUTORS, INC.
. DEPT. PE-1 4900 Elston
Chicago, Ill. 60630

| NAME B

Address
City State Zip
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CAPACITANCE MULTIPLIER

Q. I've heard that it’s possible to use
a transistor to “amplify’ the capa-
citance of a fixed capacitor. What
does the circuit look like, and how
much capacitance can be gotten
from it?>—Philip Alfonso, Highlands, NJ

A. A capacitance multiplier (Fig. A)
can be used. lt smooths a pulsating dc
voltage into a ripple-free one. The ef-
fective filter capacitance, C;, is euqal
to the product of C;, the base filter
capacitor, and B, the current gain of
the transistor. Itis possible to simulate
capacitance values up to one farad or
more by using medium-size electroly-
tics and high-beta transistors.

'J’

A Hobby Scene

BROADCAST INTERFERENCE FILTER

Q. ! have a small shortwave receiver
and am experiencing interference
from a new AM radio station on 1170
kHz. | pick up the AM station at many
points on the shortwave bands. Is
there any way | can stop this
interference?—Doug Wirth, Somer-
ville, N.J.

A.Theinterference you are experienc-
ing is due to receiver overloading. Be-
cause you are so close to the broad-
cast station, its field strength at your
home is very high. The shortwave re-
ceiver just can't cope with the strong
signal levels and is generating false
signals on the shortwave bands. A
simple signal trap should be installed
as shown (Fig. B). The coil can be a

ferrite loop antenna coil for the AM
band (Lafayette 34 F 87485). The
capacitor should be a 365-pF variable
unit. The Lafayette 99 F 62176 is ideal
for this purpose since it has a cali-
brated dial. install L and C in a metal
utility box, which is bonded to a good
earth ground. Be sure to use coaxial
cable from the antenna tothetrap, and
fromihetrap to the receiver, and tie all
chassis together by means of the coax
braid. Adjust C for a null at the broad-
cast station’s frequency and most of
its signal will be shunted to ground.
When listening on the AM broadcast
band, (when filtering is not desired)
open the switch.

REGULATED CURRENT SOURCE

Q./need a current source with aregu-
lated output covering 50 to 200 mA. Do
you have a circuit?

—R. Crumb, Gary, Ind.

A. If you apply 50 V to the input of the
circuit shown (Fig. C) 50 to 200 mA of
regulated current can be obtained at
the output. Adjust the potentiometer
for the desired value. Use a good heat
sink on the pass transistor to avoid
thermal instability.
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A wm | DVM32
el THE FIRST
COMPLETE
PORTABLE

DIGITAL

ranges

B Digital Accurac
@ DC Volts:

SENCORE’S

MULTIMETER

IT'S ACCURATE
@ industry standard 3% digit, L.E.D. readout.
8 Complete measuring capabilities:

@0C Volts: 1TmV 10 1999V, 4 ranges. @AC Volts: 1mV to 1000V, 4
@ AC, DC Cument: 1uA to 1.999A, 4 ranges
.1 ohms to 19.99 megohms, 6 ranges
ional' 1% High Voltage Probe

Less batteries
+and optional
AC adaptor.

$19

@ Ohms:
#50Kv capabilities using opt-

l.s% @ AC Volts, Current: £ 1.5% @ DC Current and
Ohms: £ 1% )

8 Complete High and Low Power chms functions. o _

B High 15 megohm input impedance to minimize circuit loading

Ty IT’S AUTOMATIC AND FAST
8 Fast response time with 2% updates a second.
CURRENT  ypp B Automatic polarity, decimal and overrange indication.
soaaw [ UMIT' 66504 TAKE IT ANYWNERE
3 = 2000 -— @8 True portability using “C” cells, rechargeables or AC adaptqr.
Eout @ Patent pending “"Auto—Off” blanks bright L.E.D. display between
measurements, drawing only 15mA,, for the first, long life, battery operated
HEP L.E.D. digital multimeter. ) )
50V 20412 8 Portable protection. Tough Cycolac® case withstands field use.
—+—<. 88 Overload protection to 2000V on DCV, 1000V on all other ranges.
1K BACKED BY OUR100% MADE RIGHT LI FE'_I'IME G'UARANTEE
C Available at your Sencore Full Line Promotional Dlstnbut%r;”m
o == S =ENC ORE gi‘:?us!&;:';sgr(’;oos 'mxiagsfosésh-oaoo
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Now the most
enjoyable,

do-it-yourself
project of your

life— a Schober|Electronic Organ!|
You'll never reap greater reward, more fun
and proud accomplishment, more benefit
for the whole family, than by assembling
your own Schober Electronic Organ.

You need no knowledge of electronics,
woodwork or music. Schober's complete kits
and crystal-clear instructions show you —
whoever you are, whatever your skili (or
lack of it} — how to turn the hundreds of
quality parts into one of the world's most
beautiful, most musical organs, worth up to
twice the cost of the kit.

Five superb models, with kit prices from
$575 to around $2,300, each an authentic
musical instrument actually superior to most
you see In stores.

Join the thousands of Schober Organ
builder-owners who live in every state of the
Union. Often starting without technical or
music skills, they have the time of their lives
—first assembling, then learning to play the
modern King of Instruments through our
superiative instructions and playing courses.

Get the full story FREE by mailing the
coupon TODAY for the big Schober color
catalog, with all the fascinating details!
r---------------
IThe yoﬂo&m Organ Corp., Dept. PE-61

43 West 61st Street, New York, N. Y. 10023
1 O Please send me Schober Organ Catalog.

O Enclosed please find $1.00 for 12-inch L.P.
B record of Schober Organ music.

I NAME
P ADDRESS
i1cIry

STATE ZIP.

L "
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We're one of
the country's
largest Mail
Order Houses
of Stereo
Equipment
and Musical
Instruments.

Our volume buying power enables
us to pass the savings on to you.

Listen to us
wrong.
0000000000 0OCOCOIOOGIOOOSROIOO O

You can't go

O AUDIO CATALOG
OMUSICAL INSTRUMENT CATALOG,

[ ]
[ ] [ ]
o Fill out this coupon and mail to address o
: below for our latest Free Catalogs. :
[ ] [ ]
® Name ]
® [ ]
e Address °
[ ] B [ ]
° City o
° 2z °
S State 0 o
[ ] [ ]
[ ] [ ]
[ ] ®
[ ] [ ]

PE-9
0000000004 (AN NN NN N NN ]

STEREO_-
DISCOUNTERN

7A AYLESBURY ROAD O TIMONIUM, MD. 21093
{301] 252-6880
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Electronics Library

TRANSISTOR SUBSTITUTION HANDBOOK No. 14

The fourteenth edition of the Transistor
Substitution Handbook has been updated
by the Howard Sams Engineering Staff to
include the latest type numbers. Section 1
contains substitutions for American and
foreign transistors, arranged in numerical
and alphabetical order. Types recom-
mended by the manufacturers of general-
purpose replacement transistors are in-
cluded at the end of each list of substitutes.
Additional data on the general-purpose
types—the manufacturer, polarity, material
(Ge or Si), and the recommended appli-
cations—are reviewed in Section 2. When
an exact replacement is impossible, the
closest match is listed. Over 10,000 bipolar
types are included.

Published by Howard W. Sams and Co.,
4300 W. 62nd Street, Indianapolis, IN
46206. 152 pages (82 x 11). $2.95 soft-
bound.

RCA COLOR Tv SERVICE HANDBOOK

The fifth volume of RCA's Color TV Service
Handbook provides service data for 1973
and 1974 models of 16 manufacturers, in-
cluding Admiral, GE, Hitachi. Magnavox,
Motorola, Panasonic, Philco, RCA, Sony,
Sylvania and Zenith. A Chassis Index
guides the user to information on chassis
layouts, hot and cold leakage current
checks, RCA tube and SK semiconductor
replacements, and several adjustment
procedures, such as those for purity, con-
vergence, agc, horizontal hold, color killer,
pin cushion, black-and-white set-up, color
APFC (field), and high voltage. Information
in the book is based on each manu-
facturer's service notes.

Published by RCA Commercial Engineer-
ing, Harrison, NJ 07029. 276 pages. Soft
cover. $3.75.

DIAL 911: MODERN EMERGENCY COMMUNICA-
TIONS NETWORKS

by Leo Sands and George Leon
The communications networks used to
handle emergency traffic by public service
agencies are described in this book. Dis-
patching techniques, hardware aspects of
these systems, and detailed information
about systems in operation in New York,
Philadelphia, and other cities are high-
lighted. Also covered are foot patrolman's
communications, electronic surveillance,
“bugging,” polygraphs, voice identifica-
tion, and call box systems. Citizens’ par-

WE'LL ) SAVE
YOU_%(MONEY

LTS T NPT

ON FAMOUS BRAND

NATIONALLY
=
\L// ADVERTISEP T
STEREO COMPONENTS,

VIDEO & PROFESSIONAL
PRODUCTS EQUIPMENT

WRITE TODAY FOR OUR QUOTE AND
OUR COMPLETE AUDIO CATALOG.

FAST DELIVERY IN FACTORY SEALED CARTONS

FOR IMMEDIATE QUOTE
CALL (202) 723-6060

THE COST OF YOUR CALL WILL BE DEDUCTED
FROM ANY ORDER OVER $200.00

| - AUDIO
—4A.D.R. viDEO

|@ 6200 CHILLUM PLACE N.W.
Waduld WASHINGTON. D.C.20011

Chge/BankAmericard Honored on Mail Orders
CIRCLE NO. 1 ON FREE INFORMATION CARD

ticipation in these networks (by CB and

AmericanRadioHistorv Com

*INSURES PROPER COMBUSTION
*EASIER STARTING

*LONGER POINTS and PLUG LIFE
*INCREASE MILEAGE up to 40%
*EASY INSTALLATION (12v neg. gnd.)

Labtronics' Multiple Restrike (M-R) Ignition
produces a high energy repetitive spark on each
power stroke to effectively ignite the air/fuel
mixture. M-R statistically insures more com-
plete combustion - resultingin greater energy
and increased efficiency. Send for Labtronics'
free literature on the M-R system. Better yet,
experience M-R and enjoy the pleasure and
the economy of a well-performing engine.

mModel VI $79.95 « 1 Year Warranly =

mModel VI-B §59.95

mBrochure 30 Day Money
P.PD.in US.A * Back Guarantee
Send Check or Money Order lo:

Labtronics, Incorporated
3635 Hillside, Ypsilanti, Michigan 48197

DEDICATED TO EFFICIENCY
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LED WRISTW

MODULE BASIC

FEATURING AN LS| CM
CIRCUIT WITH HOURS
AND DATE. YOUR
OR 24 HOUR IC. PL

i

'UCTIONS,
D 4 DRIVERS

ALPHA ELECTRNECS

DEPT 1 PO BOX 1005
MERRITT ISLAND, FLA. 32952

10 ORDER OR FOR INFORMATION

CALL TOLL FREE
800 - 327 - 2084
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ISORTIR

QUICK
CHARGE

Recharges in 1/3rd the time
of any other cordless iron.

Complete line of accessories available:

O _1 e
No. 7566 JII No. 7577
Micro Soldering Tip | Chisel Tip
——=> ===
No. 7535 No. 7574
Regular Tip Concave Tip
S > —==0®
No. 7546 No. 7569
Heavy Duty Tip “v” Tip
S — s
No. 7596 No. 7573
Knife Tip Tinning Tip
===

No. 7545 No. 7572
Fine Tip Blunt Tip
No. 7566 o= =

Tuner Extension Tip

WAHL CLIPPER CORPORATION
ORIGINATORS OF PRACTICAL CORDLESS SOLDERING
Sterling, Illinois 61081 (815) 625-6525

“Manufacturing Excellence Since 1919”
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amateur radio operators) is described. A
list of police radio frequencies forms an
appendix.

Published by Hayden Boopk Co., 50 Essex
Street, Rochelle Park, NJ 07662. 118
pages. $3.95 soft cover.

HOW 1T WORKS ... HOW TO FIX IT
HOME/ENTERTAINMENT PRODUCTS

Written for the home handyman, this book
explains in simple language how televi-
sions, audio products, photographlc
equipment, typewriters and power tools
operate. Tips on making minor repairs are
given, supplemented with illustrations and
glossaries. To keep those products operat-
ing before and after you fix them, sugges-
tions are made on routine maintenance.
With the cost of skilled repair services
mounting, this book will be of interest to
those with the desire and basic mechanical

aptitude to repair these devices in their.

own home.

Published by Rand McNally and Co., 10 E.
53rd St., New York, NY 10022. 98 pages
(812" x 11"). $1.95 soft cover.

THE CALCULATING BOOK

by James Rodgers
Subtitled “Fun and Games with Your
Pocket Calculator,” this book presents
puzzles, tricks, and games for a four-
banger with floating decimal and a
chain/constant switch. Following the in-
structions set down by the author, you can
make your calculator say “"heilo” (enter
07734 and read upside-down), compute
famous dates in American history, guess
numbers that your friends make up, and
approximate square roots and n. Basic
calculator functions and operations afe
also explained for more serious applica-
tions.
Published by Random House, Inc., 201 E.
50th St., New York, NY 10022. 81 pages.
$2.95 soft cover.

ELECTRONIC CIRCUIT BEHAVIOR

by Daniel Metzger
An overview of electronics, inciuding a
capsule history and fundamental concepts
and theorems, introduces this work. Using
simple algebra and right-triangle trig-
onometry, the author describes how ac-
tual electronic components work in a cir-
cuit, rather than going into deep theoreti-
cal analyses. Among the areas covered are
diodes, power supplies, transistors (bipo-
lar), switching and amplifier circuits,
FET's, oscillators, linear and digital IC's,
and teedback circuits. The final chapter
highlights typical circuits that appear in
commercial equipment. Appendices in-
clude schematic symbols, popular pack-
ages, charts, tables, formula derivations,
and selected device specifications.
Published by Prentice-Hall, inc., En-
glewood Cliffs, NJ 07632. 425 pages.
$15.95 hard cover. '

yyyyyyyy Radiokictan.Com.

346 Ways

To Save On
Instruments,
Burglar Alarms,
Automotive &
Hobhy
Electronics!

The more you know about
electronics, the more you'll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

“Build-it-Yourself”’ and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog on Test
Instruments, Automotive and Hobby
Electronics, Eicocraft Project kits,
Burglar-Fire Alarm Systems and name
of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207
Leadership in creative electronics
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12 REASONS YOUR CAR
NEEDS TIGER CDI

Instant starting in any weather - Eliminates
tune-ups - Increases gas mileage - Increases
horsepower 15% - Improves acceleration
and performance - Spark plugs last up to
70,000 miles - Reduces engine maintenance
expense - Amplifies spark plug voltage
to 45,000 volts - Maintains spark plug
voltage to 10,000 RPM - Reduces exhaust
emissions - Dual ignition switch - An
Unconditional LIFETIME GUARANTEE
Installs in 10 minutes on any car with
12 volt negative ground - No rewiring - Most

erful, efficient and reliable Solid State
gnition made.

tS‘,;:T"(ISFAC'I'ION GUARANTEED or money
5 :

TIGER 500 assembled ... ... $53.95
TIGER SST assembled ......$42.95
Post Paid in U.S.A.

Send check or money order with order to:

TH- Star Corporation
P.0.Box 1727 C
Grand Junction, Coforado 81501

DEALER INQUIRIES INVITED
CIRCLE NO. 57 ON FREE INFORMATION CARO

gg send
for
your
1875 FREE
T€CO copy
CONSUMER now!!!
CATALOG

in it you'lt find hundreds of quality
consumer efectronic products.
Amateur radios, CBradios, scanners,
antennas, masts, towers, rotors,
tools, components, electronic kits,
technical books, test gear, digital
watches, calculators, portable radios,
televisions, microphones, speakers,
audio equipment, high fidelity, stereo
systems, tape recorders, and much,
much more. Ifit's electronic and it's
quality, TECO has it.

WRITE FOR YOUR FREE COPY

J TECO

ﬂ ELECTRONICS -

P. 0. Box 1050 « Garland. Texas 75040
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Operation Assist

1" you need inlormation on outdated or rare
equipment—a schematic, parts Iist, etc.—another reader
might be able to assist. Simply send a postcard to Opera-
lion Assist. POPULAR ELECTRONICS. 1 Park Ave.. New York.
NY 10016 For those who can help readers. please re-
spond directly to them They'li appreciate it. (Only those
items regarding equipment not avasdable from ncrmal
snurces are published )

York 4-Band Portable Radio, Model G34. Schemat.c. L.
Palliser, c/o Pecan Manor. Central State Hospital. Mil-
ledgeville, GA 31062,

Precision Apparatus Tube & Battery Tester, Series 612.
Source or copies of tube update rollers. Albert Stock. RD
1. Bushkill, PA 18324,

General Electronic Music Napoli Organ (468203) and
Hyler Ignition Scope Model 326-A. Schematics. Peter
Donneau, 11 Blanche Avenue, Cumberland, Rl 02864.

Craig Electronic Notebook Model 490. Recording Tapes.
Paul Chance. 17990 Graystone Lane, San Jose. CA
95120.

Federal Telephone & Radio AM/SW Receiver Model
1030-T. Schematic. Robert Remes. 813 N. Noland., Inde-
pendence, MO 64050.

Jackson Electrical Instument Dynamic Tube Tester
Model 636 and Winston Research Automatic Gain Con-
trol Model C. Service manuals and/or schematics. Leo
Krebs. Box 842, Apple Valley, CA 92307.

Jackson Electrical Instrument AM-FM Signal Generator
Model 641A. Schematic. J. James. 1187 W. 23rd St., Van-
couver, BC V7P 2H2.

E.H. Scott 6-Band (150 kHz to 80 MHz) Receiver Serial
E-706. Schematic and/or service manual. Jim Segsave,
5987 Franklin Ave., Apt. 201, Los Angeles, CA 90028

General Household Utility Cabinet Model Grunow Radio
{1935). Any available information. Ted Jensen, 33 Field
Road. Silver Bay, MN 55614

Fisher X-101 Stereo Amplifier. Schematic. Delbert Cox.
205 Y St.. Newburgh, NY 12550,

A.H. Grebe Cabinet Radio (serial 212048) and/or Atwater
Kent Model 55. Any available information. Gerald Lin-
den, 407 Longfield Rd.. Erdenheim. PA 19118,

Wardle-Davenport Free Precision Proton Magnetome-
ter. Schematic and/or service info. C. Fred Goodwin,
Coordinator, SMVTI, 2 Fort Road, South Portland. ME
04106.

Blaupunkt (Kofferradio) Derby Receiver Mode! 84770.
Tuming capacitor or source for same. Edward Dygert. RD
1, Box 262. Mohawk, NY 13407.

Scintilionics (Ft. Collins, CO) Radiation Detector {meter
calibrated in microroentgensfhour). Battery placement
data. calibration and operating instructions. C.J. Or-
ciuch, 982 Rosada Ct., Camarillo, CA 93010.

Clairtone Solid-State 17 Stereo Receiver. Schematic
and/or service info. Wayne Beirg. 1691 Garland Ave.,
Tustin, GA 82680.

Argus Model AVB00 CCTV Cameras. Schematic and
specs. Robert Hastings. 4650 E. Fulton #109. Tulsa. OK
74135.

Note: Supreme Publications offers schematics and serv-
ice information on many old radio and TV recaivers. Usual
cost is $1 lor radio material and $1.50 lor TV matevial,
covering a specilic set. Address: 1760 Baisam Road, High-
land Park. iil.

For more information on
items mentioned in
editorial copy or ads, cir-
cle appropriate number
on the ‘“‘Free Informa-
tion” Card.

AmericanRadioHistorv.Cora

===ABOUT YOUR=—=
SUBSCRIPTION

Your subscription to PoPuLAr
ELecTrONICS is maintained on one of
the world's most modern, efficient
computer systems, and if you're like
99% of our subscribers, you'll never
have any reason to complain about
your subscription service.

We have found that when com-
plaints do arise, the majority of them
occur because people have written
their names or addresses differently
at different times. For example, if
your subscription were listed under
“William Jones, Cedar Lane, Mid-
dletown, Arizona,''and you were to
renew it as ‘“Bill Jones, Cedar Lane,
Middletown, Arizona,”"‘our computer
would think that two separate sub-
scriptions were involved, and it
would start sending you two copies
of PopuLAR ELECTRONICS €ach month.
Other examples of combinations of
names that would confuse the com-
puter would include: John Henry
Smith and Henry Smith; and Mrs.
Joseph Jones and Mary Jones. Minor
differences in addresses can also
lead to difficulties. For example, to
the computer, 100 Second St. is not
the same as 100 2nd St.

So, please, when you write us
about your subscription, be sure to
enclose the mailing label from the
cover of the magazine—or else copy
your name and address exactly as
they appear on the mailing label.
This will greatly reduce any chance
of error, and we will be able to ser-
vice your request much more
quickly.

V. -
MsONEYATIMvE 'FEREIG!HT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,
FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

SAVE ON NAME BRANDS LIKE:

A.D.C. KLH
A.R. SHURE
DYNACO KOSS
SONY FISHER

PIONEER
AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—-FROM

illinoks audio

Department 217S
12 East Delaware

Chicago, Illinois 60611
h 312-664-0020
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LIVE IN THE WORLD
OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed with
exciting and unusual 'values in electronic, hobby

and science items — plus 4,500 finds for fun, study
or profit . . . for every member of the family.

A BETTER LIFE
STARTS HERE

He-Ne LASERS FROM $115.00

Edmund quality, TEMoo mode, coid cathode for
long life. Completely self-contained units; solid
state ?ower supply; 110v AC. 0.3mW min —

GREAT GENERAL PURPOSE LASER: 1.2mm

beam dia., 2.0mRad beam Diverg. e -

Stock No. 79,061AV . .............. $115.00 PEpd. e .

1.0mW min — HI-PERFORMANCE LAB LASER: 1.2mm beam dia., 1.0mRad beam
Diverg.

Stock%‘o. AT 1Y L T O O R .$180.00 Ppd.
3.0mW min — DEPENDABLE HI-POWERED LASER: 1.0mm beam dia., 0.8mRad
beam Diverg.

Stack No. 79,052AV .. .ivviineriniinaintecenssuiosssncrninoneese »$350.00 Ppd.

The MOST POWERFUL
SOLAR CELL!

World's biggest (3" dia.), strongest silicon ¥
cell delivers over 1 amp. @ .5v D.C. or Y2W. 5 R
times more efficient per cost than ever before! A
Only 1 mil thick. Tab leads for any circuit, ¥
100's of applications. Hook in series for more voltage; parallel—more current. Real
breakthrough!
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120000200)
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NO 742, 277 DAY doram bt o o e owsas B 5 08 4 W ot i G20 $19.95 Ppd.
2" DIA. 500 mA. ( .5v

NO. 42, 145AV L0vuieivismensniearasonuasionnsssssinonseuonssssnss $9.95 Ppd.
PIE-SHAPED % 2" DIA. 100 mA. « .5v

NO. 42, T4BAV ..ot iiiiveierrsrasnesassoresssnssnrnnsasansinsens .$5.50 Ppd.

PRO ELECTRONIC
SOUND CATCHER

Parabolic mike w/ 18-3%" reflecting shield
& 2 1.C.'s in amplifier magnifies signals
100X that of omni-directional mikes. Catch
a songbird Y2 mile off; QB's huddle strategy;
sounds never before heard. Super directivity
gives highest signal to noise ratio poss. Safe: auto. cuts off ear damaging noises.
Earphones, tape recorder output, tripod socket. Req. two 9v trans. batt. (notincl).

NO. 1649AV . . . (5V2LB.) .uuvniienriieit it $299.00 Ppd.
BIG EAR “TOY” MODEL #80,17BAV ......oooviiiieiiiiiiianiins $32.25 Ppd.

SUPER POWER FOR
ANY AM RADIO

New antenna assist turns a tiny transistor into a
tiger, has pulled in stations 1000 miles away!
Just set it beside your radio (no wires, clips,
grounding) and fine-tune Select-A-Tenna's dial
to same frequency **Gangbusters'”!
Territic for sportsmen, vacationers. Great for clearing weak signals in radio de-
pressed area, off-coast islands, stations in crowded frequencies. Solid state—
uses no electricity, batts., tubes. Works almost forever.

Stock No. 72,095AV ......... g aaiasa 15 rdn e L b e Airdwabent $15.95 Ppd.

WHEN YOU COME T0 PRILADELPHIA BE SURE TO SEE

o) \N
77 FREE BICENTENNIAL LIGHT SHOW %3
IN BARRINGTON, N.J. ONLY 10 MINUTES AWAY AT

EDMUNDO FACTORY STORE
LT "\
POP” YOUR OWN BUTTONS
~ Make customized badges in minutes!
§ Create your own, reproduce photos
- A with name affixed. Great anywhere,
3 from kindergarten to business meet:
z ings, to school sports. Sell fo‘: profit!
& T Ingenious badge machine makes per-
"‘h‘f?”/ manent buttons; kit includes precision
cast hand die press, matching color dies, starter asst. for 25
complete badges including plastic protectors. Sold nationally for
several dollars each, yours witl pay off fast. Step-by-step instrs.
Stock No. 71,974 AV. $31.50 Ppd.
100 EXTRA BADGE PARTS
Stock NO: 7 1,976AV 5. siae.asi s vsms s sinanmny s mapyseehisamam:d
[ I X ] (X ]

AN ALPHA MONITOR
FOR $34.95?

Yes, because you build it! Use your ability
to tune in your brainwaves, an aid to relax-
ation, concentration. Kit incls. everything
you need (except 9v trans. batt.) to own a
- portable self-cont. BIOFEEDBACK unit for a
pittance: steth. earphones, electrode headband, solid-state circuitry; 5 microvolt
sensitivity, more! Compl. assembly instructions & op. manual. With basic elec-
tronics knowledge, you can do it!

No. B1,069AV . . . (KIT} . oinriiiciriiiaiiiinina e iienndee $34.95 Ppd.
No. 71,809AV . .. (FULLY ASSEMBLED) .................onnenn :...$55.00 Ppd.

BUILD A SOLAR HOME
AND SAVE!

Beat the energy crisis—build a modern 10
room solar heated & air conditioned home
designed by famous ecological architect Mal-
com B. Wells! Its 10-yr.-proven Thomason

. “Solaris System" can cut conventional heating
costs as much as much as 2/3! Your builder can modify or use as-is the complete
blueprints included with " Solar House Plans I11"” (by E£dmund, Homan Thomason &
Wells). Estimated $40,000 building cost. 48-pg book shows all pro’s and cons.
IHlustr.

No. 94B9AV . .. (8% x 11"PPRBK)......0ooveiinneaiiiiinniennes $24.95 Ppd.
0000000000000 0000000009

WHICH ARE YOUR
CRITICAL DAYS?

Can Bio-rhythm teil you? We're not sure. but
we're told that vast mood shifts are caused by
vour body's Internal Time Clock whose
rhythms can be charted ahead to possibly
warn you of “‘critical’ days. Some are great.
some blah. Maybe it's your physical. emo-
tional & Intetlectual rhythms converging at
the right or wrong time. Compute your cycies
with our Bio-rhythm kit and judge for your-
self. Incls Charting kit, metal Dialgraft Calc.,
instrs,

Stock NO. 71,949AV ... .icuiiuiicrerioivensorssrnannosnssassassns $14.50 Ppd.
1 YR, PERSONALIZED REPORT BY COMPUTER
Stock No. 19,200AV . .. {send Birthdated ...........ooooiiiiaiianeess $15.95. Ppd.

' CAN'T SLEEP, RELAX?
& » '
v &
’\ kinds of soothing sounds of ocean surf and
sound. Program the solid-state unit to

00 00000000000 OPNOGONONOSOEONOENOSNOIEETES
TRY THIS!
Electronic sound conditioner simulates 4
. g_ 4 rain. "White sound” helps mask unwanted
:\ 3 noise, adds restful, intriguing background
e
your own need: 2 surf, 2 rain; or “white sound”. proven by medical tests to have
analgesic effects. Great for meditafion, restlessness, sleeplessness psychology.

(A)-No. 71,997AV .. . (7%2xTx3%RVT10VAC .....ooiiniinnnns $79.95 Ppd.
(B)-AS ABOVE, BUT “WHITE SOUND™ ONLY
No. 71,980AV .. . (6" RA.x3%2"Hi) .......coviiiiniiniiiiineens $28.00 Ppd.

MAIL COUPON FOR

COMPLETE & MAIL WITH CHECK OR M.O.

GIANT FREE | EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, N.J. 080 |
CA'ALOG! - I How Many Stack No. Description Price Each Total l
I CJPLEASE SEND GIAN) I
164 PAGES ¢ MORE THAN I FREE CATALOG *“AV" I
I 450 g:.‘{cslﬂﬁls‘ | [] Charge my BankAmericard I
Completel 1976 edition. N i ions.
R ey e,e(,,gm;%ng,iceg,;';~;j";»zgg;ggg;;fsé,;g\;:;g’u'g;eggﬁfg; I Ll Charge my Master Charge * {55 Handiing Chg.: $1.00, Orders Under $5.00, 50¢, Orders Over $5.00 I
Astronomical Telescopes. Unique lighting ond ecologicol items. Micro- Interbank N
KOS coresi et Mol (s Sram, ariooet y T T T e @R+ oncioss Cichock Chmaney order tor ToTA |
I b C10: [
EDMUND SCIENTIFIC CO. My Card No. Is oy order for TOTAL$L
300 Edscorp Building, Barrington, N. J. 08007 l l
I Please rush Free Giant Catalog “AV" I I l I l ! l I I I l | Signature.— — I
tEan Card Expiration Date___ .
[ ] 30-DAY MONEY-BACK GUARANTEE. Name !
Address 1 You must be satisfied or return
' State zip. I any purchase in 30 days for full AEHIE 5 l

0 ini Cit i
e iy [ Sz Zir -
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ELECTRONICS MARKET PLACE |

NON-DISPLAY CLASSIFIED: COMMERCIAL RATE: For firms or ind

ividuals offering commercial produets or services, $1.80 per word (including name and

address). Minimum order $27.00. Payment must accompany copy except when ads are placed by accredited advertising agencies. Frequency discount; 5% for 6

months; 10% for 12 months paid in advance. READER RATE: F

or individuals with a personal item to buy or sell, $1.10 per word (including name and address.)

No minimum! Payment must accompany copy. DISPLAY CLASSIFIED: 1 by 1 column (2-1/4" wide), $215.00. 2" by 1 column, $430.00. 3" by 1 column, $645.00.
Advertiser to supply cuts. For frequency rates, please inquire.

GENERAL INFORMATION: First word in all ads set in bold ca
Boxes in their addresses MUST supply publisher with perman
which advertise or promote the use of devices for the surrepti
(for example, March issue closes January 1st. Send order

Attention: Hal Cymes.

ps at no extra charge. All copy subject to publisher’s approval. All advertisers using Post Office
ent address and telephone number before ad can be run. Advertisements will not be published
tious interception of communications. Closing Date: 1st of the 2nd month preceding cover date
and remittance to POPULAR ELECTRONICS, One Park Avenue, New York, New York 10016,

FOR SALE

FREE! Bargain Catalog—I.C.'s, LED's, readouts, fiber
optics, calculators parts & kits, semiconductors, parts.
Poly Paks, Box 942PE, Lynnfield, Mass. 01940.
GOVERNMENT Surplus Receivers. Transmitters,
Snooperscopes, Radios, Parts, Picture Catalog 25 cents.
Meshna, Nahant, Mass. 01908.

LOWEST Prices Electronic Parts. Confidential Catalog
Free..KNAPP, 3174 8th Ave. S.W,, Largo, Fla. 33540.
ELECTRONIC PARTS, semiconductors, kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluffton, Ohio 45817

RADIO—T.V. Tubes—36 cents each. Send for free catalog.
Cornell, 4213 University, San Diego, Calif. 92105.
AMATEUR SCIENTISTS, Electronics Experimenters,
Science Fair Students...Construction plans—Complete,
including drawings, schematics, parts list with prices and
sources. . .Robot Man — Psychedelic shows — Lasers —
Emotion/Lie Detector — Touch Tone Dial — Quadraphonic
Adapter — Transistorized Ignition — Burglar Alarm —
Sound Meter. . .over 60 items. Send 50 cents coin (no
stamps) for complete catalog. Technical Writers Group,
Box 5994, University Station, Raleigh, N.C. 27607.
METERS—Surplus, new used, panel or portable. Send for
list. Hanchett, Box 5577, Riverside, CA 92507.

TELEPHONE “BUGGED"? Countermeasures Brochure
$1.00, Negeye, Drawer 547, Pennsboro, W, VA 26415,

ALTAIR 8800 USERS !

DID YOU KNOW . . .

®that owr 4K memory board can
relme'mber things after you pull the
plug!

®that our I/O module will interface
two TV typewriters, with keyboards, a
teletype and modem, all at the same
time!

®that all of our modules are 100%
compatible with the 8800 computer!

® that our Software is FREE! or close to it

®that we deliver on time!!

. INPUT/OUTPUT
This one card will meet all common /0
requirements. Interface your Altair with
the TV Typewriter and at the same time
a teletype or modem, plus other devices.
® Two parallel input and output ports
®One serial 1/O for any teletype and/or

EIA RS-232C device, usesa UART
®Two special ports for any imaginable

control needs
®Serial data rate from 35 to 9600 baud
® Full 1/O handshaking provided

ORDER KIT No. 3P+S . . ... $125.

. MEMORIES
Our high speed, low power static read
write memory (RAME allows the 8800 to
run at top speed. All our memory IC’s
are 100% tested to Military STD-883!
Each card accepts up to 4096 8 bit words.
ORDER KIT No. 4KRA
4KRA-4, w/4096 8-bit words . . . $215.
4KRA-2,w /2048 8-bit words . . . $135.

Our PROM card accepts up to eight

1702A or 5203 erasable pProgrammable

read only memories. All necessary 8800

mttgﬁlce logic is provided but NO
’s

ORDER KIT No. 2KRO . ... $ 50.

Write for assembled unit pricing. Send
for our FREE flyer or order now from:
PROCESSOR TECHNOLOGY CO.
2465P Fourth St., Berkeley, Calif. 94710
(415) 549-0857
Terms: All items postpaid if full pay-
ment comes with order. Calif. residents
add sales tax. COD orders must include

25% deposit. Discounts: 5% orders over
$375:10% orders over $600.

CIRCLE NO. 44 ON FREE INFORMATION CARD
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WE SELL CONSTRUCTION PLANS. TELEPHONE:
Answering Machine, Speakerphone, Carphone,
Phonevision, Auto Dialer, Touch Button Dialer, Central
Dial System. TELEVISION: $35.00 Color Converter, Video
Tape Recorder. $25.00 Camera. HOBBYIST: Electron
Microscope, 96 Hour Tape Music System, Ultrasonic Dish-
washer, Radar-Oven, Plans $4.95 each. NEW ITEM: $75.
Etectronic Pocket Calculator, $7.50. COURSES: Telephone
Engineering $39.50. Detective Electronics $22.50,
Integrated Circuit Engineering, $49.50. NEW SUPER
HOBBY CATALOG plus year's subscription to Electronic
News Letter AIRMAILED $1.00. Don Britton Enterprises,
6200 Wilshire Blvd., Los Angeles, Calif. 90048,
MECHANICAL, ELECTRONIC devices catalog 10 cents.
Greatest Values — Lowest Prices. Fertik's, 5249 D",
Philadelphia, Pa. 19120.

SOUND SYNTHESIZER KITS—Surf $12.95, Wind $12.95,
Wind Chimes $17.95, Electronic Songbird $6.95, Musical
Accessories, many more. Catalog free. PAIA Electronics,
Box J14359, Oklahoma City, OK 73114,

BUGGED??? New locator finds them fast. Write, Clifton,
11500-L N.W. 7th Avenue, Miami, Florida 33168.

- DISCOUNT PRICES :
B&K, SENCORE, LEADER, RCA
EICO, FLUKE and HICKOK
Test Equipment
ICC/Servicemaster, RCA and Rayiheon Tubes

Complete line of electronic supplies

Free Catalog
FORDHAM RADIO SUPPLY CO., INC.
558 Morris Ave. . Bronx, N.Y. 10451

FREE CATALOG. Pars, circuit boards for POPULAR
ELECTRONICS projects. PAIA Electronics, Box C14359,
Oklahoma City, OK 73114,

YOU WILL SAVE BIG MONEY! Surplus, Clearouts,
Bankruptcy, Inventory, Deals. Catalog $1 {redeemable).
ETCOA Electronics, Box 741, Montreal, H3C 2v2. U.S.
Inquiries.

HEAR POLICE/FIRE Dispatchers! Catalog shows
exclusive directories of “'confidential” channels, receivers.
Send 10 cent stamp. Communications, Box 56-PE,
Commack, N.Y. 11725,

CONVERT any television to sensitive, big-screen oscillo-
scope. Only minor changes required. No electronic ex-
perience necessary. lllustrated plans. $2.00. Sanders,
Dept. A-33, Box 92102, Houston, Texas 77010.

CD IGNITIONS, VHF/UHF monitors, crystals, CB radios,
Southland, Box 3591-B, Baytown, Texas 77520.
CRYSTALS, Scanners, $3.88, include make and frequency.
G Enterprises, P.O. Box 461PC, Clearfield, UT 84105,
ALPHA/THETA BRAINWAVE biofeedback instruments.
Analog instruments from $125; digital processing systems
from $225. BioScan, Box 14168-E, Houston, Texas 77021.
SURPRISE! Build inexpensively, the most Unusual Test
Instruments, Futuristic Gadgets using Numerical
Readouts! Catalogue Free! GBS, Box 100A, Green Bank,
West Virginia 24944,

WHOLESALE Scanners, CB, Crystals, Directories,
SSB/AM, Catalog 25 cents. G—Enterprises, Box 461P,
Cleartield, Utah 84105.

DIGITAL ELECTRONICS! Highly effective course brings
immediate results, $10.00. Satisfaction or $11.00 refunded!
Plans, Projects, Free Literature. DYNASIGN, Box 60A7,
Wayland, Mass. 01778.

UNSCRAMBLERS: Fits any scanner or monitor, easily ad-
justs to all scrambled frequencies. Only 4" square $29.95,
fully guaranteed. Dealer inquiries welcomed. PDQ
Electronics, Box 841, North Little Rock, Arkansas 72115,
ELECTRONIC parts, low prices, free flyer: DARTEK ELEC-
TRONICS, Box 2460, Dartmouth, Nova Scotia, Canada.
U.S. Inquiries.

ELECTRONICS SUPERMARKET

GE TYPE C10681 SCR
4 Amp 200 P1V Sik 5 92-C106B1
85¢ ea. or $55.00/100
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47.CHTEEIe 16 $20 $38
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IEXE1D 15 ¢
MINATURE SPEAKER
A0mm  Swoce s 285P024
$9¢ 0s. 0r $57.00/100

w AS ELECTRONICS |

AN ELECTROUYTIC CAPACITONS
PHONE: (714) rorirra % e s e
PO_BOX 2637 Q
FL CAJON CA 92021 449-3421

RECONDITIONED Test Equipment. $0.50 for catalog.
Walter, 2697 Nickel, San Pablo, CA 94806.

7400 SERIES TTL.
UT HA

PINO BO

3 QL

0K

FREE glant bargain electronic catalog listing thousands of
components, tubes, transistors, IC's, kits, test equipment.
EDLIE'S, 2700-PG Hempstead Tpke., Levittown, N.Y.
11756. o

CONSTRUCTION PROJECTS: Laser, $2.00. TV Camera,
$3.95. Catalog. Technologic, Box 5262, Orchard Lake,
Michigan 48033.

FREE Bargain Catalog. Ultrasonic devices, LEDS, tran-
sistors, IC's, keyboards, Xtals, unique components.
Chaney's, Box 15431, Lakewood, CO 80215.

CARBON FILM RESISTORS. Brand new as low as 2-1/4
cents. FREE samples and specifications, COMPONENTS
CENTER—PE, Box 134, New York, NY 10038.

ALPHA BRAINWAVE MONITOR—New from EICO. Model
BW300 Kit, $34.95; Wired, $59.95 Postpaid. Send check or
money order. M&K Electronic Corp., 135-33 Northern
Blvd., Flushing, N.Y. 11354,

LEARN DESIGN TECHNIQUES. Electronics Design
Newsletter. Digital, linear construction projects, design
theory and procedures. Annual subscription $6.00, sample
copy $1.00. Valley West, Box 2119-B, Sunnyvale, California
94087.

TELEPHONES UNLIMITED, equipment, supplies. Catalog
50 cents. Box 1654E, Costa Mesa, Calif. 92626.

SURPRISE! SURPRISE! Digital Piano Tuning Device tunes
musical instruments Accurately! Perfectly! Inexpensively!
Construction-instruction-Plans Complete $12.95 Airmailed
Postpaid! Moonlighting quickly repays $40 electronics in-
vestment! GBS, Box 100P, Green Bank, West Virginia
24944,

u}afn/ted Citizens Ba:(‘i

DEALER-DISTRIBUTORS

Send this ad with Letterhead to

ELECTRONICS CO.

2962 W. WELDON - PHOENIX, ARIZ. 85017

FOR A New Electronic Experience, learn to control your
brainwaves. Aquarius Electronics, Box 96ZE, Albion, CA
95410.

PYROTECHNICAL chemicals, casings, fuse, tools,
literature, supplies. Catalog-50 cents, with samples —
$2.00. Westech, Logan, Utah 84321,

~ AmericanRadioHistory Com

TEST EQUIPMENT—DISCOUNT PRICES: B&K, Sencore,
Leader, EICO, Lectrotech. M&K Electronic Corp., 135-33
Northern Bivd., Flushing, N. Y. 11354,

POPULAR ELECTRONICS
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PART OR PACKAGE

TERMINAL COMPONENTS FOR YOUR SYSTEM OR OURS

Baudot Keyboard (Order: RMK)
Micro Switch Hall effect solid-state keyboard manufactured by Honeywell - no
contacts or parts to wear out - 51 keys and two special direct control keys plus

16 additional encoded keys. NEW. 5 voit supply, 8 level
Baudot code. Add $1.50 for shipping, handling, insurance.

$44.50
Baudot-ASCIl Keyboard (Order: RMKA)

With plug in conversion board to ASCI code, including lower case, and ASCI!
control functions. Custom encoding and new custom key

tops will be available. Add $1.50 for handling, shipping, $54.50
insurance.

PACKAGE ONE

TV Terminal lll (Order: RM TVT)

A complete |/ O device - our RM Terminal unit using the case,
keyboard, (combination Baudot or ASCIl code), power
supply, the complete RM terminal, and including our TV
TERMINAL 1l kit of parts and PC boards, including all IC’s,
transistors, memories, resistors, caps. The display terminal
is an improved version of the device described in February,
March, April issues of Radio-Electronics. Complete RM

terminal and TV Terminal lIl.
Add $5.00 for shipping, handl- 95
ing, and insurance.

PACKAGE TWO

Altair*-TV Terminal Il (Order: RM TVALT)

Same as above but includes interface to Altair8800* plug in
parallel 1/0O card (kit version) for complete input and output

display capabilities. Add
$5.00 for handling, shipping, 95
and insurance.

PACKAGE THREE

Mark 8 Minicomputer (Order: RM MK8)

The Famous Mark 8, as described in July, 1974
Radio-Electronics (construction manual available from them
at $5.00) using the 8008 8 bit micro processor IC - includes

PC boards, 8008, all TTL, resistors, caps (no switches,
hardware, or Memory IC's, or Memory Boards). Memory

listed separately below. Does
includeinput and output boards.$24995

Memory Boards For Any Above Systems

These can also be used with Mark 8, Mod 8, (also Sclebi,
Altair 8800* with proper adaptation).

C-MOD 8-9 board with 256 x 8 of memory ........ $33.95
C-MOD 8-5 board with 1 Kx 8 memory........... 49.95
C-MOD 8-5 board with 2K x8 memory ............ 77.95
C-MOD -6 Accomodates 4 - eight bit inputs........... 24.95
.C-MOD -7 Accomodates 4 - eight bit outputs......... 24 .95

Please note - above boards quoted with normal speed
memory - 1000 ns. For 8080 based systems 500 ns memory is
recommended - please add $2 per each 256 bytes (256 x 8) of
memory ordered.

*TradeMark

C.0.D. orders will be accepted ($1 extra charge), if a 20% deposit is sent with
the order.

All prices subject to change without notice; all offers subject to withdrawal.
N.Y. residents add 7% tax.

PACKAGE FOUR

C-MOD 8 Minicomputer (Order: RM C8)

Introducing the C-MOD 8 in conjunction with the RM
Terminal unit - a second generation system based on a
design of an 8008 system originally developed by
Microsystems International, called the MIL Mod 8. The
system offered is a minimum system, priced less memory,
and consists of a CPU and address latch board, and an
interface board to the RM Terminal. Comes with
plated-through hole PC boards, all TTL, 8008, resistors,

caps, and the RM terminal as
described, and a backplane 95
with 6 connectors.

PACKAGE FIVE

C-MOD 80 Minicomputer (Order: RM C80)

Introducing the new C-MOD 80 system - the 8080 version of
the system above featuring faster processing times and twice
as many instructions, the minimum system is offered - A
CPU board and an interface board to the RM terminal,
(Memory, and other input and output cards extra - see below)
but comes with backplane with 6 connectors, all TTL, the

famous 8080 8 bit CPU chip,

resistors, capacitors, in com- oo
bination with the RM Terminal$349
described below.

Riker-Maxson Terminal (Order: RMT)
MiniMicroMart has obtained a quantity of
new Riker-Maxson computer reservation
terminals. Complete, less teletype
printer. Contains Micro Switch
keyboard, shown above, and a panel
of 11 push-button illiminated
momentary contact Dialco switches,
as well as power supply, Boxer fan,
all enclosed in an attractive
housing - could be used to
house complete minicomputer
system. Also contains
complete terminal electronics, 7
PC boards [TTL logic); it transmits a
distinct code of its own, responds to
being polled by central computer, provides for
special formatting, and has capabitity of STORING and EDITING 512 eight bit
words, then transmitting them on command. Unit can be used as is or
moditied for your requirements. Originally sold for more $1 09 9 5
than $3000. Add $4.00 for handling, shipping, insurance. .

Power Supply Module (Order: RMPS)

The modular power supply is available separately. It will supply 5 amps at 5
volts, with overvoitage crowbar protections. Furnishes -5 voits [regulated] and
two windings otfering 24 volts DC unregulated: When our RM Terminal is
offered with a kit, we supply necessary components to
alter the PS to supply needed voitages. NEW.Add $2.00 $42.50
for handling, shipping, insurance.

Other Combination Offers

We will be offering the terminal units with the world famous
DEC PDP-8A and LSI-11 systems - perhaps the two most
popular minicomputer systems ever introduced - featuring
brand new boards, fully built, tested, and guaranteed by the
Digital Equipment Corp. The PDP-8A is a 12 bit machine - the
LSI-11-s a 16 bit machine. The backplane and the interface to
:,het R_IM Terminal is of our design. Please write for prices and
etails.

MiniMicroM

1618 James Street, Syracuse, N.Y. 13203, Phone: (315) 422-4467

CIRCLE NO. 36 ON FREE INFORMATION CARD

SEPTEMBER 1975

_AmericanRadioHistorv.Com .

" 97




DATA SHEETS
WITH EVERY ITEM
749 ICWITH

I RE E EVERY $10 ORDER"*

REDUCE YOUR PROJECT COSTS
MONEY-BACK GUARANTEE
24-HOUR SHIPMENT

ALL TESTED AND GUARANTEED

TRANSISTORS (NPN):

2N3563 TYPE RF Amp & Dsc to 1 GHz (pl.2N918) 6/$1.00
2N3565 TYPE Gen. Purpose High Gain (TD-92/106) 6/$1.00
2N3567 TYPE High-Current Amplifier/Sw 500 mA 4/$1.00
2N3866 TYPE RF Power Amp 1.5 W@ 450 MHz $1.50
2N3903 TYPE GP Amp & Sw to 100 mA and 30 MHz 6/$1.00

2N3919 TYPE RF Power Amp 10-25 W@ 3-30 MHz $3.00

*

o gats 1081 LIER0COMeing, ¢
C@N’T €St ..**.

% ¢ OBCOTf; X ¢
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080 cpu Electroncs dd P"""
We were lst to offer the 8008 to hobbyists over 16
months ago; now we're setting the poce again with a -
mr‘ul new 16 bit microcomputer IC in a 40 pin’ DIP

b¥ihe TECRER RTSTOSSRIAUER G

2N4274 TYPE Ultrs-High Speed Switch 12 ns 4/$1.00

MPSE515 TYPE Righ-Gain Amplifier hig 250 3/$1.00 YOU MAY WIN ONE OF THESE CHIPS --- SIMPLY:

Assort. NPN GP TYPES, e.g. 2N3694, 2N3903, etc. {15} $2.00 2gﬂeveal the Secret Microcomputer Co.'s true identily *

2N3638 TYPE (PNP) GP Amp & Sw to 300 mA 4/$1.00 Tell us in 25 words or less why you should re-

2N4249 TYPE (PNP) Low-Noise Amp 1uA to 50mA 4/$1.00 ceive a free chp

FETs: If you can convince our pded |udges in a ‘form suit-

N-CHANNEL {LOW-NDISE) oble for use in this mogazine, you win.

2N4091 TYPE RF Amp & Switch (T0-18/106} 3/$1.00 - |

2N4416 TYPE RF Ampiifier to 450 MHz (T0-72) 2/$1.00 * s | LAYBY i“"‘

gz:}g:n:E gm P""":;:,m,:ﬂ&?" (m'z':?‘ ) gg'& FINE PRINT: ALL ENTRIES MUST BE POSTMARKED BY AUG 31 mo

ERF Amp to z (plastic 1 1. - .

EXOD TYPE Low Cos Ausio Anplr asion | o i o s o sr 7, s Bies o soeeer

ITE4868 TYPE Ultra-Low Noise Audio Amp 2/$1.00 SHEET ABOUT OUR FIRST PRIZE. WINNER WILL BE NOTIFIED BY

TIS74 TYPE High-Speed Switch 4082 3/$1.00 OCT 1, 1975. IF YOU DON'T WIN ANYTHING THIS TIME AROUND

Assort. RF & GP FET's, e.g. 2N5163, MPF102, etc. {8) $2.00 DON'T FEEL TOO BAD; ENTER OUR COMING CONTEST FOR A COM-

P-CHANNEL: PLETE 16 BIT MICROCOMPUTER KIT. THESE CONTESTS SPOTLIGHT

2N4360 TYPE Gen. Purpose Amp & Sw (TO-106) 3/$1.00 PRODUCTS WE'RE INTRODUCING FOR FALL '7S. SEND ENTRIES TO

E175 TYPE High-speed Switch 12552 {TO-106) 3/$1.00 " 16 BIT CONTEST", BOX 2355, OAKLAND AIRPORT, CA 94614.
IN4154 nlfﬁ?ﬁ/ﬁmﬂ%ﬁg‘ .S)::‘EO(V:IALS' 20/$1.00 SURPLUS BARGAINS, Computer Accessories, Equipment,
2N3904 NPN TRANSISTOR GP Amp & Switch 5,“:00 Energy Conservation, Technical Reports, Kits, Semi-
2556 DUAL 555 TIMER 1 gsec to 1 hour (DIP} $1.00 conductors, Specifications, 20% — 90% Discounts,
2N2222 NPN TRANSISTOR GP Amp & Switch 5/$1.00 Catalog 751, 50 cents. E/S Lab, Box 738, College Park,
2N2907 PNP TRANSISTOR GP Amp & Switch 5/$1.00 Maryland 20740.
2N3553 RF Power Amp 5 W@ 150 MHz, 1I0W@50MHz  $2.00

BUILD IN ONE HOUR!
8DIGIT MEMORY CALCULATDR KIT-Pocket size, § function
{+ - x + %), addressable memory with individual recall plus constant
and floating decimal. Timed display turnoff (saves batteries). Easy
to assemble. Everything you need—(Cs, keyboard, LED array, hand-

some Cass, etc.; just add solder and batteries. $19.95
LINEAR [C’s:
308 Micro-Power Op Amp (TO-5/MINI-OIP) $1.00
309 K Voltage Regulator 5 V@ 1 A (TO-3) $1.50
324 Quad 741 Dp Amp, Compensated (DIP) $1.75
380 2-5 Watt Audio Amplifier 34 dB (DIP) $1.9
555X Timer 1 -1 hr. Oif. pinout from 5565 (DIP) $ .85
703 Popular Dp Amp (DIP/TO-5) $.9
723 Voltage Regulator 3-30 V @ 1-250mA (DIP/T0-5) $ .58
739 Oual Low-Noise Audio Preamp/Op Amp (DIP} $1.00
1458 Ous! 741 Op Amp (MINI-DIP) $ .65
741 Freq. Comp. OP AMP (OIP/TO-5/MINI-0IP) 3/$1.00
DIODES:
ZENERS-400mW, Specify Voltage 3.3,3.9,4.3,5.1,6.8, 8.2,

9.1,10, 12, 15, 18,22, 24, 27 or 33V (£10%) 4/$1.00
1N3600 TYPE Hi-Speed Sw 75 V/200 mA 6/$1.00
1N3893 TYPE RECTIFIER Stud Mount 400 V/12 A 2/$1.00
1N914 or 1N4148 TYPE Gen, Purp. 100V/10mA 10/$1.00
05 VARACTOR §-50 W Output @ 30-250 MHz, 7-70 pF $5.00
F7 VARACTOR 1.3 W Output @ 100-500 MHz, 5-30 pF $1.00

*MAIL NOW! FREE DATA SHEETS supplied with every item from this
ad. FREE ON REQUEST-749 Dual Op Amp {$1.00 value) with every
order of $10 or more, postmarked prior to 10/30/75.

ORDER TODAY -All items subject 1o prior ssle snd prices subject to
changs without notice. All items are new surplus parts — 100% func-
tionally tested.

WRITE FOR FREE CATALOG offering hundreds of semiconductors not
listed here, Send 10¢ stamp.

TERMS: All orders must be prepaid. We pay postage. $1.00 hendling
charge on orders under $10. Calif. residents sdd 6% sales tax. Foreign
orders — add postage. COD orders — add $1.00 service charge.

ADVA.......

BOX 4181 AR, WOODSIDE, CA 94062

WL A S)C%E,LE -!%43 ON FREE INFORMATION CARD

SAVE ELECTRIC POWER!

Save up to 80% electrical power with this unique,

inexpensive, portable, permanent and legal method

applicable for shops. homes, factories, businesses,

farms, sites. 100% Refund Guaranteed if not scien-

tifically sound or if it employs gimmicks.
Information $1,00

CONSUMERTRONICS CO.
P.0. Box 1399 Alamogordo, N.M, 88310

RECORD TELEPHONE CONVERSATIONS — Automatical-
ly — Unattended. Numerous other devices — Latest Most
Sophisticated. Very Reasonable. Don't pay high mark-up
prices other companies charge! Send $1.00 for information
applied to purchase. D. Pasquerello, Highland Terrace.
Schwenksville, PA 19473.

VOICE DESCRAMBLERS, works with all scanners, several
new models, priced from $19.95. KRYSTAL KITS, Box 445,
Bentonville, Ark. 72712.

POLICE CODES EXPLAINED! New report gives *“10-Code™
meanings. Also includes gpecial Trucker's CB codes. Es-
sential for monitor and CB receivers. Order Report
R101/E1, $2 postpaid. Radio Research, Box 50406, Nash-
ville, Tennessee 37205.

98

ALTAIR OWNERS—we have accessory boards, com-
ponents, memories, etc. Boards, IC Kits for most popular
minis. Mini Micro Mart, 1618 James, Syracuse. NY 13203.

AUDIO PROGRAM CONTROL CENTER
= $14.95 pPD. UsA
[ 10 inputs, 4 out-
5909 & puts. Switch TV,
= Short-Wave, Ham,
FM to Stereo Ampli-
fier & Recorder.
POWERCOM CORPORATION Listen & Record.

Box 454 Dept 4 Troy, N.Y. USA 12181

POLICE, Fire monitors, scanners, crystals discount priced.
New crystal-less scanners. Box 19224, Denver, CO 80219.
TELETYPE EQUIPMENT for sale for beginners and exper-
ienced computer enthusiast. Teletype machines. parts,
supplies. Catalogue $1.00 to: ATLANTIC SALES, 3730
Nautilus Ave., Brooklyn, NY 11224, Tel: (212) 372-0349.

Electronics
Enclosure

$17.95

discounts for
quantities

size. approximately

IHx 6D x7TW

Tracewell Electronic Enclosures will give your project
that look of a thoughtfully designetd commercial product.
Tracewell Enclosures are beautiful blue. textured. 4" ABS
plastic with black knobs and handle. Front and rear panels
are flat 16" anodized aluminum for easy punching and silk
screening. Extra panels are available.

Features include molded-in vertical grooves and stand-
offs tor PC bodrd mounting. light weight and ventila-
tion slots.

To order, send $17.95 plus $2.00 shipping and handling
in check or money order to: Tracewell Enclosures. Inc.

Telephone and mail COD orders also accepted. Ohio
residents add 4% sales tax. TRACEWELL

Tracewell Enclosures. Inc.
200 Montrose Way
Columbus. Ohio 43214

phone: 614/263-3702 ENCLOSURES .

'Ies‘
CATALOG PRICES
NUMBER DESCRIPTION 1-10 r11-99
13-000T 12 pos. rt. angle connector| .90 85
130002 |12 position wafer .70 .65
13-0003 9 pos. rt. anale connector| .80 .75
MC14435 l- MC1408L.
oo pord s aod OV & POWER SUPPLY CORDS
with schematies » ¢ 30 0.0 Gray $1.45 0.
MMS314 NATIONAL CLOCK CHIP
435 LINEAR
ELECTROLYTIC CAPACITORS NESO1A  2.80
PLEASE OAGER W MULTILES OF § MR ITEM NE555A 1 w
woudwos - WORKING ‘
wF voLtspc § A710CA .60
10 £16,35,50 16 A741V 74
20 ‘16.35,50 16 A747CA 1.10
30 16 16 A748CV .74
50 £16.35 22 A723CA  1.00
100 £16,35,50 25 RCREE S
g% 16 '§3 Red Led & Mty Hardware
1000 16 52 |
2200 16 80 1-10 | 11-100
5 Specify ONE .35 .29 “
MINIATURE FILM CAPACITORS
VALUE
uF) T4 1550 61100
[__,C 001 0 10 ®
0047 210 -10 00
Thes uree e mate :‘o; :g :? ;%
teromion
possoal l;-]«n An ;2 ;: g ;50

FIXED POWER

SUPPLY KITS

EXPERIMENTER supplies and components. Free list.
Greiner, 2330 Rebecca Drive., Hatfield, PA 19440.
ELECTRONIC COMPONENTS, Meters, Government Sur-
plus Receivers. Catalog Free. Ed French, P.O. Box 249,
Aurora, )ll. 60507.

DIGITAL Clock/Calendar-Plans, Circuit Boards, Complete
Kits. Free Flyer. C.F. Enterprise, 8905 Holly, Kansas City,
Missouri 64114,

RESISTORS: 1/4 and 1/2 watt, 4 cents each, 5 per value, $5
minimum ppd. Dynamic Electronics, Box 1131, Decatur, AL
35601.

AmericanRadioHistorv Com

. FOB10 Fi10 F l
inpt Vot T 150 600Mz1 osu:w |os‘m;z D DIGITAL
St e Toim, e 15 CIRCUTS
PRICE $1400  $1450 su,so CATALDS [ o]
INOEFINITE SHORT CIRCUIT PROTECTION. Prce wcludes Pre-driled 7400
G-10 Bosrd, All Puts snd Tramsformer. Lol :g
7404 | 34
710 | 34
DISPLAY BEZELS s | %
7418 5
VT e Mo P
Red | 3260 | 137 plasicwiths 7420 | a2
Red 285 [ 200 matte 742|140
Red 205 | 300 finiah. Fiters 7413 | 62
Red 270 a0 e circuler 7415 | 85
Amber | 2707 a0 poiized ype, 1476 | 62
b4
gl |8
7493 £
ﬂ P 74121 70
E_ ___i_ 92 220
SOCKETS TRANSISTORS
LOW PROFILE Pol. Ic max.
These sockets are 2N3638A P .5 T0O-92 .25
from ™. 2N3643 N 5 TO-54 .27
NUMBER 2N5133 N .06 TO-18 .25
2N5484 N 7.00 TO-220 105
3 2 ;: 2N4401 N .60 TO-92 .60
M w [as|l 2n4403 P 60 TO92 .30
= S0 14s)l TIP32 P 3.00 TO-220 1.05
TRIMMER 8AG OF 50 MOLEX PIN NESTERS
POTENTIO- Tpinstyle $2.00
METERS Spin $2.23
Thee we /87 dismeter MOLEX IC TERMINAL
ihomtabest 100 for $1.00 200for $2.80 500 for $4.20
e wwmlumn 2001or $1.80 400 for $3.40 600 for $5.00
700 for 85,
400 o 8500 By fhd ]
'__.1_ <334 Roel of 50,000 .. $..270.Q0.
VALUES OWME
10 500 1K 8K 10K REGULATOR CIRCUITS
50K 100K 500K WCT05CP 1'% volt couioor @ 1.5 max. [ 199
PRICE TAOLE MC7815CP |5vo|: :-w::.: 322 ;m
+10 | 1198 | 1
30| 29 | 37 16 Page DIODES
rerms $5.00 Min. Orger. Catalog Tnacor o
Al orders prepes, Masier: 25 ¢ 1N4148
charge & Bank  Americand. IN5401 . 5/82
Orders less than $25 00 add (3A. 1OOPIV)
$1.00 postege & handing. IN746=759A $.30ee

TRACY DESIGN CORP.

18870 SCHAEFER o DETROIT, M. 48227 o {313)838-2601

POPULAR ELECTRONICS



C-MOS AVE = :
See B8 WAVEFORM GENERATOR DUAL DISPL AYS KEEEEEEQQSU 7 LEDs
4000AE .26 .25 xr205k  KIT only $25.00 LOW NOISE l_l OPCOA L=z ...z;;;':‘ ° 125" dia.
ooNaE| g g2t Here's a highly versatlle lab in- P siar Red 225 P 9125 il 209 Red .25
004AE 583582 strumant at a fraction of the cost OP AMP SLA11 Green 3.50 209 Yellow .35
4006 E 1351734 of conventional unit. Kit includes LM331N: SLA21 Yellow 3.50 9-DIGIT DISPLAY 209 Green .35
200725 gs -gs two XA205 IC's, data & applica- Vig = BmV SLA7 Red 1.60 $7.90 e
REBRG 1A D tions, PC board (etched & drilted, lie = 1000 nA LITRONIX . 178" character height .160” dia.
4009AE :60 :59 (eadyfor assembly) and detsiled 1= 2000 nA DLBO Red 6.00 - compact, thin PC 216 Red 25
4010AE 59 .58 PenEmryy  stuctions. Noise = 1.5d8 DESN T Red) 1 6.00 package 216 Yeliow .30
4011AE .26 .25 $2.20 DL10 Red 6.00 wide viewing angle 216 Green .30
401248 26 25 =L OON DFiol o 40 200" dia
4013aE 47 .48 ON TTL oLs7 rRea 900 OPTOISOLATORS 220 Red .25
4015AE 1.26 1.25  7400N $.33  7444N $1. os 7496N $.85 74161N 1.28 L61 Red 12.00 MONSANTO 220 Yallow .30
2016AE 56 55 401N .17 7445N 74100N 1.30  74162N 1.50 DL33 Aed  4.00 MCT2 1.35 220 Green .30
2017AE 120119 7402N .14 7446N 1.10 74104N 1.25  74163N 1.48 DL44 Red  6.00 LITRONIX LOW PROFILE
4018AE 149 148 7403N 17 7447N .88  74105N .45  74164N 1.22 DL402 Red  4.00
4019AE 52 51 7404N .20 7448N 1.00 74107N .40 74165N 1.78 DL701 Red 3.40 1 1.30 226 Red  $.25
4020AE 1.40 1.48 7406N .20 7450N .15  74109N .75  74166N 1.50 G DL704 Red 2.25 1IL12 1,40 226 Yellow .30
SOS0AE 134133 706N 30 745N 20 74110N .72 74170N 260  THE SMALLEST DL707 Red  2.35 IL16  1.80 226 Green .30
4022AE 1.11 1.10 7407N .30  7453N .20  7411IN .92  74173N 1.55 AC/DC POWER DL747 Red 2.50 .74 1.35 226 Orange .30
GOS3AE 26 28 7408N .18  7454N .26 74114N .92 74174N 120 SUPPLY EVER! XCITON ILD74 1.75
2024AE 90 89  7409N .22 7455N .37  74115N .92  74175N 1.60 Only 1.70" x 1.00" x XAN72 Red 2.00 1La74 3.40 5053 Red .35
4035AE 26 25 J41ON 18  7460N .25 74118N 151  74176N 1.30 085", output preset XANS52Green 2 00 5053 Yellow .40
4026AE 3.723.70 7411N .27 7462N .37 74121N .37 74177N 1.50 #5%, nine models: 9300 SERlES 5053 Green .40
A0a9AE 6o e 7412N 52 7464N .37 74122N .37 74180N .73 ypC mADC Price 74LS 5053 Orange .40
4028AE .98 .97 J413N .65  7465N .37  74123N .90 74181N 320 g~ Tqgp T 74LS00 $.50 74LS76 .92  9300PC 1.00
a E 7414N 180 7470N .30 74125N .48  74182N .75 74 : 216 = MV5024
028AE 1.27 1.26 7415N 37 7471n 8 115 LSO1 .58 741878 92 9301PC 1.20
A030AE .44 .43 l 149 74126N .64  74184N 290 ;g 100 740802 58 7405107 D2 9304PC 1.50 5053 = MV5053
S033AE 301300 TA16N 22 7472N .32 74128N .94  74185N 229 4, o0 $39.80 74303 58 749100 D52  9306PC 6.90
4035AE 393322 7a17N 38 7473N 38 74132N 1.74  74188N 490 45 70 ° 741504 .60 74LS112 92 9308PC 2.50 MV50 Red $.30
A020AE 1.491.48 J420N .17 7474N .33  74136N .92  74190N R49  qg 50 74LS05 .63 748113 92 9309PC 1.60 "é‘ ’
AO4IAE 406405 742IN (60 7475N .60  74140N 2.50  74191IN 120 54 35 74008 88 JaLs11a 92 9310PC 1.50
SoaaaE 98495 7a2an 27 7476N 133 7414IN 119 74192N 140 5 28 741809 58 74 8235  ©311PC 2.3
22 7423N .48 7478N .55 74145N 1.08  74193N 1.00 i lsysgyems 35 1-AMP RECTIFIERS
4043AE .60 59 % ] : - 24 15 74810 .58 7415139238 9312PC 1.20
2042AE 60 59 25N .34  7480N .60 74147N 2.35  74194N 1.35 74LS11 88  74L8151 2310 9314PC 1.30
A047AE 3584383 J426N .25  7481IN 1.19  74148N 2.20  74195N .80 1024-BIT 74LS15 58 7415153238 9316PC 1.50 10 100 1000
IOAGAE 143142 427N 31 7482N 90  74150N .99  74196N 1.90 74LS20 58  J4Le153 330 0318PC 230 1N4001 1.00 7.00 60.00
A049AE 82 57 7428BN .52 7483N .65  74151N .75  74197N .80 N-Channel 74LS21 58 7405188 2.40 9321PC 1.20 [N4002 1.10 8.00 70.00
40S0AE 82 81 7430N .20 7484N 3.02  74152N 1.50  74198N 200 RAM 741822 B8 y2L8160 290 9322pG 1.30 1N4003 1.20 9.00 80.00
40S1AE 134133 7432N 25 7485N 2.50 74153N 1.05  74199N 209 JaL227 84 7ereiel 270 9324pG 2.00 1N4004 1.30 10.00 90.00
AOS3AE 134133 7433N 62 7486N .36  74154N 1.48  74200N 590  ,q4, 4 11.40 740830 68 74L8170582 0328PG 2,50 1N400S 1.40 11.00 100.00
40BSAE 134133 743N 36 748ON 2.0 74155N 1.08  7422IN 1.75 Sggq1 1140  74LS32 64 74LS1743.02  9334PC 295 1N4006 1.50 12.00 110.00
sossaE 2862358 43N 35 900N (00 J41ooN 118 7azren 295 26028 800  74US38 .65 74LS175290 9338PC 330 'N4007 1.60 13.00 120.00
! d 4157N 1.1 4278N 295 - : ! b
d006AE 383739 7aa0N 16 749N 60  74158N 144 74279N .99 20020 R ZETSSl | e TSl 2 an0Re] 5o pHASE-LOCKED
A0GeAE ‘50 @s 784IN 95 7493N .60 T4160N 1.50  74293N .95 ; ¥ ;
90 . MK4102P  11.40 740855 58 74LS2533.05 9342PC 1.15 oPS
4069AE 7B .68  1342N .69 7494N 1.20 74298N 224 Jgeo iCpe 800 74LS73 92 7415260 58  9360PC 1.75
4071AE .26 .25 7443N .96 7495N .80 7552.20PE 8.00  74LS74 .92 a366PC 175  LMS567CM Mm:-dlp $1.70
4076AE 1.68 1.48 .
4081AE .26 .25 o
4508AE 2.30 2.20 DECODED =
UAUITY COMPONEN
iS19E 338370 READ/WRITE PREMIUM QUAL COMP TS || INTERFACE MODULES
4518AE 3.28 2.98 RAM cv1g1o Instr. Amp., Blpolar Input 29.30
4520A€ 1.88 1.68 H i i i CY1011A Instr. Amp., Bipolar Input 4.00
esoael Dol e i We've been buying and selling top quality comp?nents for nearly O Ov) | Ror: ARB c BT hnput A
4901AE .43 .36 . ten years. Qur annual volume exceeds $3 million. €Y1021 Instr. Amp., FET input 49.00
4911AE .43 .36 i . CY1021A Instr. Amp., FET Input 59.00
SCHOTTKY TTL asiesniloYio We _handle only original parts, from the. world’s Sv2137 DAC 108t Low Drift 3000
745160N 4.70 leading manufacturers and our customers include €Y2218 DAC, 12 Bit, 2 Quad Multinlying 149.00
74S00N .45 74874N  1.30 74516TN 4.70 e ; Cv2237 DAC, 12 Bit, Low Drift 69.00
1a309N ‘85 74885N 6.0 748174N 3.30 some of. the largest and most quality-conscious Cv373% DAC. 4 Digit BCD, Low Cost 75°00
74S03N .75 74S86N 2.70 74S175N 3.30 companies. Now you can take advantage of our CY3035 AEC' %sn, Sect. Counting. Sala5
7450aN .75 74S112N 2.20 74S181N10.20 : f ow Cost d
74308N 80 74S113N 1.50 74S189N 5.10 component buying skills and power and select CY3635 ADC, 3 Digit BCD, Sect. Count,
74510N .75 74S132N 3.60 74S194N 3.30 from a broad range of advanced circuits. Low Cost 19.00
74511N .65 74S133N .90 74S195N 3.30
74520N  .BO 74s1gs~ 2,40 74S251N 2.40 A LINEAR ICs
74830N .80 74S139N 2.40 74S253N 2.40
74532N B0 74S140N .90 74S257N 2.40 UDIO AMPS IC SOCKETS
74520N .80 74S151N 2.40 74S258N 2.40 Type Vv W £l Price SQ}RER = 25 18 H=TO5 N=DIP M=MINI.DIP D=CER-DIP K=TO3
74851N .80 74S153N 2.40 74S260N .90 | m352 615 1.15 8 1.60 - T
. i b LM311H 176 LM711CN .90
74564N .80 74S157N 2.40 74S280N 5.70 | M354A 627 2.80 8 2.50 18 pin DIL .21 .19 .17 23001 150 LM311D 190 LM715CH 430
TAA611812 6-15 1.15 8 1.60 14PinDIL .25 .22 .20 75107 LM300N  1.20 LM311M  1.75 LM715CD  4.60
LOW POWER TAAG21A12 627 1.40 8 2.00 JSPINDIL .28 .25 .23 LM301AH .00 LM31IN 2,00 LM723CH .90
HIGH SPEED TTL : 24pinDIL 67 .61 .55 75107BN 2.60 I y
TTL TBAG41B11 6-18 2.20 4 3.00 54 BIL 75108BN 2.30 LM301aM .80 LM312H 2.70 LM723CN .75
J4AHOON .34 74H53N .36 TBABOO 530 470 8 220 22°inDIL s 80 .72 2109N 220 LM3IOIAN 110 LM318H 2,60 LM725CH  5.00
JAL0ON 34 74HOIN 26 7ausan (36 TBABIOAS 4-20 2.50 4 3.00 30PMBIL 109 98 89 75140y 220 LM30iM ‘90 LM324N  1.90 LM725CD 520
74L02N .34  74HO2N 30 74HS5N .36 I1BAB20 316 075 4 1.70 4 12 82 J2i1sN 2126 LM3O01H ‘90 LM33IN 220 LM733CH  1.40
JALOSN 36 74MOAN 38 74HGON .36 TCA830 520 2.00 4 220 WIREWRAP-GOLD 78138N 208 LM302D 350 LM339N 320 LM733CD  3.50
74L04N 39 TAHOSN .37 T74H6IN .36 TCA940 624 6.50 8 440 140inDIL .45 .a1 .37 o 00 340 LM302N 1.30 LUM320-5K 2,90 LM733CN  1.30
74L10N .34  T4HOBN 40  74H62N .36 16 pin DIL .54 .49 .44 .2, 0 240 LM302H 1550 LM320.5T 250 LM741CH .45
JALION 39 74HION 36 74HTIN B0 mccccecmcsmmmmmmee- SooCh GOLD Jo298N 296 LM30aH 150 LM320-12Kk 2.90 LM741C0  1.25
74L42N 1.62 74H1IN .36 74H72N .74 y 14pinDIL 34 31 28 S50, 0 555 LM30SH 1.05 LM320-12T 2.50 LM741CM .44
74U51N .34  74H20N .36  74H73N .90 § 16pinDIL .37 .34 .31 2000 705 LM305AH  1.05 LM340-05K 2.60 LM741CN .70
74L73N .74 ;::g;: .gs 74H74N 87 ] TEFLON 75451N  1.00 LM305N 1.00 LM340-06K 2.sg tm:;g: t;g
74L74N .89 .36 74H76N .90 7 3 : i d A LM306H .95 LM340.08K 2.6 E
74L90N 162 74H3ON 36 74H10IN .80 gﬂlmﬂm"’r“g 51zt b JDinTO% ey JoheaN- b0 UmaozH 75 (M340:12K 2180 LM747CD 250
74L93N 1.74 N .36 74H102N .80 nami i ister 1 inTO.5 . LM307M 95 LM340-15K 2.60 i
JaL95N 162  74H5ON (36  74H103N 1.10 yESITG Tyt Raghiy | IO 199 7520 SERIES ‘m3o7n 150 (M34018K 2.60 LM748CN .55
9300 1.50 74H5IN .36  74H106N .95 1-24: $3.40  25up: $3.30 1 10pin T0-5 1.40  SENSE AMPS LM308H 120 LM3402aK 2,60 LM777CH 2.5
93L01 1.60 J4HS52N .36 L | ’ LM308AH 5.00 LMS5SssCM .90 LM777€M  2.10
9308 3.20 FM STE 7520N  4.00 LM308D 2.00 LMS56CN 1.30 LM3046CN .95
93L09 1.80 BlPOLAR REO 7521N 2.00 LM308w 1.20 LM709CH .45 ;g}ggﬁfN ;33
53L10 2.80 OR 7522N  4.26 LM309H 175 LM709CN .45
ssr11 420  MEMORY MOS-LSI DEXMODUtAT 7523N 175 LM309K  1.95 LM710CH 90 SG<50IN 220
93L12 1,80 R1310 $3.20 7524N  2.00 LM310H 1.60 LM710CN .90 LMS000K  7.50
9314 170 C3101 6.50 P1101A  6.90 C€2102-1 8.00 4035 4.95 7525N  4.50 LM310M _.1.80 LM711CH .90
93L16 320 P3101 490 P1$(21LA1 a.sg £2102-1 5.40 4102 4.95 MM
93L18 3.50 C€3101A 7.30 1402AN 540 (C2102.2 8.00 7552 4.95
9§t21 ?_50 P3101A 580 1403aAH B8.00 P2102.2 550 7552-1 5.40 MM404H 12.00 iIC POWER REGULATORS
-2y 189 IMSS01CDE 7.30 1403aN 540 2505K  3.30 75522  5.50 MMA40SH 23.00 HYBRID LM335K: 5V, 600mA 2.40
93L24 2.80 IM5501CPE 5.80 1404AH 8.00 2512K 5.50 8102 4,90 MM406H .50 powef Ly LM336 12V, 500mA 2.90
03U28 370 MMS5560D 7.30 1404AN  5.40 2521V 4.00 81022 510 MM407H 6.50 o LM337K: 15V, 450mA 2.90
oor2a 300 MMss60N 580 1405A 410 2524V 340 9102PC 550 MM451H 11.40 AMPLIFIERS RS- T
93038 420 DM8539N 580 1506 4.00 2525V 5.30 MM5025N20.00 MM454F 18.00 o 10106 10w $6.40 COM2601 3
93L40 6.50 93403PC 580 1507 4.00 2533V 850 MMS5026N20.00 MMS00H 2.00 ¢ 4550G 20w 9.90 [
93L41 6.50 :ggg gg.og 2602 4.95 MMB5027N 20.00 MMSgGH 3.23 21.1030G 30W 18.70 USRT [ lL—- -
93L60 3.00 .00 2602-1 5.40 MMS5055N 5.50 MMS07H 3.2 [ §
93L66 2.70 TMNOOS—CPPOACSF( 21 800 20022 550 MMSAseN 5.50 MMS50H  5.90 S Ok o 25 UNIVERSAL SYNCHRONOUS
1 2 1 3341PC 120 MMS5Q5IN 5.50 MMS551H 5.6 :
DRIVER 4034 5.50 MMB5058N 5.50 MM555H 5.60 POWER RECEIVER/TRA.NSM”TER
COMPUTER TRANSISTORS from Standard Microsystems
MHO026CN  $5.50 INTERSIL 8038 XR-215 PHASE STR, BSC, bi-sync and interleaved bi-sync modes
lNTERFACE e M LOCKED LOOP BU204 3A 1300V $4.14  5f operation @ fully programmable @ full or half
DMBB20N  2.40 PRECISION WAVEFOR for FM or FSK asmodulation, ggggg g: :?ggg 533 duplex operation @ fully double buffered @ directly
& req. synthesis and tracking fil- ° TTL compatible @ high speed operation @ low power
[OMBSZOAN e GENERATOR & VCO ter applications. 5 1o 26V from 8U207 6A 1300V 5.85 PRICE: 19 10 up
DM8831N  5.20 For simultaneous sine, sguare 0.5Hz t0 35MHz. Accepts ana- 8U208 6A 1500V 6.93 coM 2601 $30 00  $24.00
DMB832N  6.00 and triangular waveforms <..001 log signals 300mV to 3V. In- 8U202 6A 1700V 8.64
N8T268 4'40 ‘ HFz. :c‘; ‘:\IMHZ. 7o 0 terfaces withDTL, TTL & ECL uu-
N 3 0. - u & 0
9600PC  1.30 A PORTABLE o Mo 8- lue 19 25up - COM2502
9601PC 1.20 B $3.90 . $6.56 $5.74 2 = 8
geo2pC 210 | GRDIGIT ARRRAR 2R AR 222 R UART
9614PC 2.30 . : .
9615PC 220 FOR $299. MINIMUM ORDER: $10.00. Add $1.00 to cover pastage and handling. UNIVE RSAL ASYNCHRONOUS
9616DC 5.00 A 10 MHZ SEND CHECK OR MONEY ORDER TO: E S T
9617PC 3.50 COUNTER OPTION California residents add 6% sales tax. R CE'VER/TRAN MITTER
9620PC 4.00 FOR $50. from Standard Microsystems
9621PC 4.00 .
Direct TTL compatibility @ full or half duplex op-
PULSE eration @ fully double buffered @ fully program-
. GENERATOR (] mable @ high speed operation @ tri-state outputs
< PRICE: 1.9 10up
Interdesign 1101: 0.1Hz-2MHz, MAIL ORDER: P.O. BOX 2208P, Culver City, CA 90230 COM2502, $13.20 $10.60
0-5V Qutput, var. width, line or Visit our Eiectronic Shop: 11080 Jefferson Blvd., Cuiver City, CA COM2502P 8.00 6.85
battery operation. 159 Phone Order: (213) 6414062 SPECIFICATION SHEETS: $.25 ea.
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POTTER
BRUMFIELD

Type KHP Relay
4 PDT 3A Contacts
y 24 VDC (650 coil) $1.50 EA.
120 VAC (10.5 MA coil) $1.75 EA.

BUILD THAT ELECTRONIC ORGAN YOU ALWAYS
WANTED AT A PRICE YOU CAN AFFORD. Third edition of
“Organ Builder's Guide,” pictured product kit line, cir-
cuits, block diagrams, design rationale using IC divider
and independent generators with diode keying. $3.00 post-
paid. Also, free brochure on keyboards. DEVTRONIX
ORGAN PRODUCTS, Dept. C, 5872 Amapola Dr., San
Jose, CA 95129,

DIP SOCRETS TTL SPECIAL

& PIN PCB ¢ .22 7400 OIP TTL Signetic/
14 PIN PCB 2b House Numbered

1k PIN PCB +30
2y PIN PCB .75 7404 DIP TTL Hex Inverter
Signetic/House Numbered

YD PIN PCB 1.25
M PIN WIRE WRAP .35 | gacp s 17 Ten for $1.50
FAIRCHILD “TRIMPOTS” i

Brand new 20 turn precision trimmers. These
are prime parts mostly individually packed
in sealed envelopes. These values in stock:

50 OHM 1K 25K
500 OHM 2K 10K
Each only § .89 10 for $7.50

CARBON RESISTORS
Carbon Resistors 4-Watt S5%-full prime
A1l values in stock. 10 per value (min-
imum quantity). 10 for § .45

2102-2 M0S 1024 BIT MEMORY (DIP)
FULLY DECODED STATIC RANDOM ACCESS MEMORY %, \'
DIRECTLY TTL COMPATIBLE INPUTS AND OUTPUT 6\ 2
SINGLE SV SUPPLY - - NO CLOCKS OR REFRESH ‘\é

$5.00 each 8 for $34.95
DIODE ARRAY - Yy

wrTTTTTe Y
10 - IN914 Silicon Signal Diodes in one

package. 20 leads spaced .1"; no common
connections. Each § .25 10 for $2.25
Numeric Display z‘a‘al_‘a'-
1" Single Digit pROMN
GaAsP LED  —
COMMON CATWODE MITH RH DECTMAL L {
SUPER SPECIAL § 59 32 WORD
TEN for $4.95 ACTUAL S1ZE MERORY
ompact - 10 digits in 3° panel wioth ;;90‘5:
Highly hgihle - bright red k™ character easily read
within 10 feet over a wide viewing angle (140°) e PROCRAN
Low power - 125 mM per digit at typical brightness |y N
T2y

RECTIFIER
SPECIAL!

SEND FOR
FREE FLYER!

All IC's new and fully tested, leads plated
with gold or solder. Orders for $5.00 or more
are shipped prepaid, smaller orders--add 55¢.
California residents add Sales Tax......IC's
shipped within 24 hours. P.O. BOX Y1727

BRABYLOMN i 4
ELECTRONICS

916 334 2161

1N4007 - 1 AMP - 1000 volt PRV
$ .13 each 10 for $1.00

C.0.D. PHONE ORDERS
ACCEPTED--$10 MINIMUM

CIRCLE NO. 11 ON FREE INFORMATION CARD

HYBRID AUDIO AMPLIFIER

EPITEK Model 1240

12 Watts RMS

Distortion 0.6% at 12w

Price: $6.95 + 50 cents postage.
{CA Residents add 6% tax)

ROYER COMPONENTS
Send Money Order P.0. Box N
or COD

Bellflower, CA 90706

DIGITAL CONSTRUCTION PLANS: IC Tester, Pulse Gen-
erator, others. Free info. T. Wong, 103 E. Bway, Dept. 4D,
New York, N.Y. 10002.

MEMORIES. Prime 2101, No surplus, $4.45. Plug in com-
patibility with Altair systems; superior specifications.
BankAmericard accepted. JK Electronics, Box 352, Davis,
CA 95616.

ELECTRONIC MUSICAL CHIME. Program any 10 note
melody: Plans $3.50. TV PING PONG game. Plays through
your set's antenna terminals: Plans $3.25. ARS SYSTEMS,
Box 1922K, Sunnyvale, CA 94088.

JAPANESE TRANSISTORS, all transistors original factory
made. Free catalog. West Pacific Electronics, P.O. Box
25837, W. Los Angeles, CA 90025.

UNIVERSAL TTL/DTL/CMOS iC TESTER 100,000 test oper-
ations in 0.66 seconds. Will test 16/14 Pin Digital ICs. Cir-
cuit is easy to understand and build. ICs needed cost less
than $20.00; All are TTL. Plans $1.40: NORTHSTAR EN-
GINEERING, 3617 North Crede Drive, Charleston, WV
25302.

INTEL 8080: $125.00; INTEL 8008: $25.00; TV-ll KIT:
$112.00 (less power supply and case). ELECTRONIC DiS-
COUNT SALES, 138 N 81st Street, Mesa, Arizona 85207.

FREE FLYER. Semis, Components, Electronic Hardware.
Lowest Prices. Vanguard Electronics, Ltd., Box 1193,
Edmonton, Alberta, Canada. T5J 2M5. -

UNUSUAL ELECTRONIC PLANS. Projects, Security Equip-
ment, etc. Catalog $1.00. McCord Electronics, Box 276-PE,
Sylvania, Ohio 43560.

EXCITING, high-paying jobs in communications elec-
tronics are opened when you get an FCC License! Just
published research report reveals best type of license to
get, how to get it, much more. Order Report R102/E1, $3
postpaid. Radio Research, Box 50406, Nashville.
Tennessee 37205.

CONSTRUCTION MANUALS — GOLD recovery — SILVER
recovery — Alternator adapter (120 volts from aiternator) —
inverter {(12vdc to 120vac) — Electronic insect trap — Bur-
glar alarm system — Chemical formulary — manuals $5.00
each — HIGHLY PROFITABLE BUSINESS COURSES!!! —
"How to start a Silver recovery business’ — "How to find
Precious metals!" — Courses $9.95 each — color catalog
25 cents — Airmailed 50 cents. Creative Products, Dept.
PE-975. 4913 Northridge NE, Albuquerque, New Mexico
87111.

GO METRIC! It's easy with booklet-conversion tables. Only
$1.00. Wilhelm, 1524 Bivd., Dept. D, Jersey City, N.J. 07305.

TV TECHNICIANS, SERVICEMEN, HOBBYISTS — Vista
Model 740 Digital Crosshatch Generator. Compact crystal
controlled digital divider for lowest-priced ultra-stable 5x7
crosshatch or 56 dot patterns. AC powered. $31.95 com-
plete kit; $41.95 assembled. Postpaid in USA, Canada. In-
formation available free. PHOTOLUME CORPORATION,
118 East 28th Street, New York, N.Y. 10016.

DIGITAL IC MANUAL-3rd edition-more than 3000 latest
types / pinout diagrams-cross references, $6.95-1C
APPLICATIONS MANUAL-Analog/Digital-$3.95.
Electronetics-PE, P.O. Box 127, Hopedale, Mass. 01747.
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ELECTRONICS WAREHOUSE, INC.
8234 LITTLE RIVER TURNPIKE (DEPT. 5)
ALEXANDRIA, VA, 22312
OR PHONE: (703) 256-1300
- A B B
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MICRO 440-MICROCOMPUTER ON ONE CIRCUIT
BOARD! Four-bit 4040 CPU performs decimal, binary arith-
metic, logic. 256-word memory on board, expandable to
8K. Board only. partial or complete kits, or assembled.
Send 25 cents for details, $10 (refundable) for complete
documentation. COMP-SULTANTS, INC., P.O. Box 1016,
Huntsville, Alabama 35807. (205) 837-5100.

TELEVISION SERVICING MANUALS, $4.00. Sample typical
volume, $1.00. Supreme Publications, 1760 Balsam, High-
land Park, lllinois 60035.

QUALITY SURPLUS ELECTRONIC BARGAINS, Catalog 25
cents refunded with order. Atlantis, P.O. Box 12654,
Tucson, Arizona 85711.

MEMORY-2102-1K Static RAM, $3.75, Quantity discount,
computer components, digital clock kits. Send for free list.
Digitex, 2603 West Davis, Dallas, Texas 75211.

SAVINGS TO 91%! LATEST BOOKS, ANY SUBJECTS!
Sams, Tab, Hayden, Wiley! $6.50 Digital Techniques, $1.00!
"Cookbooks': $9.95, Opamps $7.79, Lancaster's TTL,
$6.95! FREE CATALOGS. TECHNIBOOKS—EI, Box 81,
Maplewood, New Jersey 07040.

BUG DETECTORS!!! Locates transmitters and phone taps
fast. Serco, P.O. Box 73, East Haddem, Conn. 06423.

AmericanRadioHistorv Com

The TE-200 TELEDAPTER EASILY CONNECTS TO ANY TV &
STEREO SYSTEM Using aur coupling and matrix circuit, teledapter takes
a low impedance output from the television and delivers two HIGH
IMPEDANCE CHANNELS OF SIMULATED STEREO, to dri ny
smplifisr. Frequency response is maintained so you can hear the tinkle of
belli or booming bass sounds as it happens on TV. With service warranty
and hookup instructions $19.95 ppd. Guaranteed to make your TV 100%
more snjoyable

OUR NEW TE.300 VHF-UHF TELEVISION High Fidelity AUDIO
TUNER is now avalable. Completaly solid-state Recording and amp

output jacks - Anodized Afuminum front panel and simulated Walnut
Cabinet. 110 volt operation. $169.95 ppd

SEND CHECK, MO.. MASTERCHARGE, or BANKAMERICARD NO
and Expiration date TO:RHOADES NATIONAL CORP. DEPT NO. 56
BOX 817, HENDERSONVIL LE. TENNESSEE 37075

NAME

ADDRESS

ClTY

BSEND COMPLETE CATALDG

PLANS AND KITS

ATTENTION AUDIO FREAKS!! ... Audio Processing Cir-
cuits . .. designs, kits, units. Laboratory tested designs for
hobbyist through professional use—limiters, compressors,
equalizers, phasers, mixers and more! Send now—$1.00
(refundable) for complete catalog—CIRCUIT RESEARCH
LABS, 3920 E. Indian School, Phoenix, AZ 85018.

AMAZING ELECTRONIC PRODUCTS—Pocket Laser, See-
In-The-Dark, Scramblers, Penlight Strobe, Energy Devices,
TV Disruptor, Many More, All New. Catalog $1.00.
INFORMATION UNLTD., Lord Jeffrey Drive, Box 626,
Amherst, N.H. 03031.

CYCLOPS TV CAMERA KIT, featured on cover of February
PE, available from CROMEMCO, 26655 Laurel, Los Altos,
California 94022,

NEW FROM EICO—Listen to official FCC-Licensed back-
ground music (SCA) on your FM radio without com-
mercials. EC5000 Kit, $12.95 Postpaid. M&K Electronic
Corp., 135-33 Northern Blivd., Flushing, N. Y. 11354,

DIGITAL CLOCK KIT $22.50, Frequency Counter kit, PC
boards only silk screened for component mounting double
sided, no jumpers, full instructions $25.00. New 2N4424 or
2N4248 or 1N5391, mixed or not 7 for $1.00. EAST COAST
ELECTRONICS, 50 Scott, Hamburg, NY 14075.
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Let us know 8 weeks in advance so that you won't
miss a single issue of POPULAR ELECTRONICS.

Attach old label where indicated and print new
address in space provided. Also include your mail-
ing label whenever you write concerning your sub-
scription. It helps us serve you prompt
Write to: P.0. Box 2774, Boulder, CO 80302 giv-
ing the following information:

[ Change address only.

[ Extend subscription. [J Enter new subscription.
[ 1 year $6.98 )
O Payment enclosed (1 extra BONUS issue)
[ Bill me later

AFFIX LABEL ©
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Add'l postage per year: Add $1 for Canada; $2 for all
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CONVERT TV TO
6 FT. WIDE SCREEN!

Easy Do-It-Yourself Kit
Project a giant 5'x6’ picture onto wall or screen,
B&W/Color. Kit contains detailed plans, Inst, and
Precision Lens System. Only $15.95 ppd
or write for Free illustrated details.
The Macrocoma Co., Dept. DWE
Washington Crossing, PA 18977

Guard™
\eed V0
work!

TESLA COIL—40" SPARKS! Plans $7.50. Information 75
cents. Huntington Electronics, Box 2009-P, Huntington.
Conn. 06484. )
MOS 60HZ crystal time base kit. 4 to 15V. Board, all parts,
$9.50. AY5-1013A UART, $10.95, 2/$19.95. MC 1405L.
MC14435, 3-1/2 digit DVM chip set with diagrams, $29.95.
Postpaid. Latest flyer, 10 cents stamp. TRI-TEK, 6522 N
43rd Ave., Glendale, AZ 85301.

FREE CATALOGUE KITS, COMPONENTS, Audio equip-
ment. Sinclair Kits, radio parts. Gladstone Electronics,
1736 Avenue RD., Toronto, Canada, M5M 3Y7. US.
Inquiries.

BURGLAR ALARMS

BURGLAR-FIRE alarm supplies and information. Free
catalog. Protecto Alarm Sales, Box 357-G. Birch Run,
Michigan 48415,

BURGLAR ALARM dialing unit automatically calls police.
$29.95. Free literature. S&S Systems, Box 12375C, North
Kansas City, MO 64116.

PRESSURE sensitive miniature cable for burglar alarm
systems. Place under carpet in any contour for intrusion
detection or secret switching. $4.95 for twenty feet. Cable
Switch Corp., Box 72-PE, West Long Branch, NJ 07764.

BURGLAR-FIRE ALARM components, hardware. Free
catalog. Information. Silmar, 133 S.W. 57 Ave., Miami, Fla.
33144,

ALARM Equipment supplies. B&B Alarms, P.O. Box 298,
Newtonville, Mass. 02160.

CALCULATORS

TEXAS INSTRUMENTS CALCULATORS DISCOUNT HOT
LINE Toll Free {800) 638-8906. Phone us long distance free
for the low discount price on the Texas Instruments Calcu-
lator of your choice: SR-50, SR-51, SR-16, TI-2500 II, TI-
1500, TI1-2500, T1-2550, TI-5050. All of the great new Texas
Instruments models. Capital Calculator Company, 701 East
Gude Drive, Rockville, Maryland 20850. The discount super
market for top brand name calculators. Mail and phone
orders accepted. BankAmericard and Master Charge
accepted.

HIGH FIDELITY

e

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure, Pickering, Stanton, Empire, Grado and
ADC. Send for free catalog. LYLE CARTRIDGES, Dept. P,
Box 69, Kensington Station, Brooklyn, New York 11218.

WANTED

QUICKSILVER, Platinum, Silver, Gold, Ores Analyzed.
Free Circular. Mercury Terminal, Norwood, Mass. 02062.

AMATEUR EQUIPMENT wanted for handicapped people in
Israel. Please send whatever you have to: Handicapped
Workers, 43 Chefetz-Chaim, Petaah-Tigwa, Israel.

TUBES

RADIO & T.V. Tubes—36 cents each. Send for free
Catalog. Cornell, 4213 University, San Diego, Calif. 92105.

RECEIVING & INDUSTRIAL TUBES, TRANSISTORS. All
Brands — Biggest Discounts. Technicians. Hobbyists.
Experimenters — Request FREE Giant Catalog and SAVE!
ZALYTRON, 469 Jericho Turnpike , Mineola, N.Y. 11501.
TUBES receiving, factory boxed, low prices, free price list.
Transleteronic, Inc., 1365 39th Street, Brooklyn, N.Y.
11218A, Telephone: 212-633-2800.

TUBES “Oldies”, latest. Lists free. Steinmetz, 7519
Maplewood, Hammond, Indiana 46324.

CASH PAID FOR OLD TUBES RCA45, RCA50, WE205B,
WE252A, WE300B, WE350B, WE274A, and sound Hi-Fi
equipment of Western Electric, Macintosh, Marantz, Leak,
Quad, old and new types. Contact: M. Takabe, Room 1816,
303 Fifth Ave., NYC 10016.

FREE SELF-SERVICE TUBE TESTER-Receiving tube types
75% plus off list. Top manufacturers. Brand new cartoned,
FREE LIST. CECO COMMUNICATIONS, 2115 Avenue X,
Brooklyn, N.Y. 11235. (212) 646-6300.
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TTL EXAR L.C.'s
SN 74 $ . SN74121 .38 XR-1 XR-Chip Custom IC Design Kit 79.0
4 o 7412 AL XR-B l NPN Transistor Array, Small Signal .4
L . 7412 74 XRN-B102 PNP Transistor Array 4
4 o 7412 .54 X®-C101 NPN Transistor Array, Small Signal 4
4 o 7412 .54 XR.C102 PNP Transistor Array, Lateral & Substrate .4
4 . 7412 .84 XR-! 3 NPN Transistor Array, Power & Schottkey 4
4 .34 7413 1.4% MR- 4 Diffused Resistor Array .4
4 .34 7413 .64 XR- 5 Diffused & Pinch Resistor Arra; 3.4
4 . 7414 94 X [:] & NPN, PNP Current Source 3.4
74 . 74142 3,70 X Multi-Function IC 20.
4 . 74143 3. MR- Waveform Generator I1C o
4 . 74144 3. XHA- K Waveform Generator Kit 24.
4132 . 7414 B XA-. FSK Modulator Demodulator 3.
4 B 7414 2, XR-: L] FSK Modulator Demoduiator 7.
4 1.4 7414 1. XR- General Purpose PLL 4,
418 B 7418 . XR- Timing c:rcu-t 1.
417 . 7415 . bl ce Timing € .
74, . 7418 . X M Dual T C|rcunt 7.
742 .32 74154 1, X CN Dual ¥ Circuit .
743 . 74 i 4 XR-! CP Dual T Circuit B
742 27 74 o XR- M Tone Decoder .
742 24 74157 . XR- CN Tone Decoder .
74 .27 74 3. XR-S67CP Tone Decoder 23
74 .39 74 d XR-1310P Stereo Demodulator .39
74 1S 74 . XR-1310EP Stereo Demodulator 2.39
74 .24 74 d X CN +5V Tracking Volngn Reguiator 2.5
74 .37 74 B XR-1468CP 35V Trgckmg Voltage Regulator .
74 . 74164 1. XR-1488N uad Line Driver 4.
74 It 74 1.1 XR-1488P Quad Line Driver .
744 . 74 1.3 XR-1489AN Quad Line .
744 o 74 2.2 XR-1489AP Quad Line .
744 . 74 8.7 XR-1568M t Tracking Voltage Regulator 10.
7444 . 7417 1.3 XR-1568N t Tracking Voltage Regulator .
7445 . 74174 1.1 XR-1800P .
7446 . 7417 N:) XR-2206N c F ti Generator .
447 . 7417 7 X 206P c ti G t d
4 B 74 .7 XR. c Function Generator 4.
4 . 74 1.9 XR CP c Function Generator .
74 o 74179 1,9 XR-: M olled Oscjllator 13,
74 . 74180 T XR- N Vol olled Oscillator .
74 . 74181 2.4 XR-: 7P Y Control d
7460 . 74182 . XR-2207CN 1 o
7470 74184 1, XR-22 CP v Control .
7472 . 74185 1. XR-: M Mu 1
7473 34 74186 13. x N Operational Mu .
474 34 74188 4, X P Operationa u o
7475 A48 74180 1. X Operational Mu 4.
7476 3 74191 1. X Operational Multiplier 3.
7480 4 74192 1. XR-: CN FSK Demodulator/Tone Decoder s.
7481 9 74193 1. XR- CcP FSK Demodulator/Tone Decoder S.
482 .6 74194 1.0 XR- 1] Progr ble Timer/ 14.
483A 74195 .74 XR-2240N P Timer/ s.
7484 1.95 74196 .99 XR-2240P Pr Timer/ S.
485 1.08 74197 .BS XR- CN Pr Timer/ 4.
486 .34 74198 1.6 XR-2240CP Pr Timer/ 3.
489 2.3s 741 1.69 x ] Dual 555 Timer 7.
7490 . 742 1. X Dual $5S Timer 2.
7491 79 7424 1. XR-2256CP Dual S§S Timer 13-
7492 .49 7424 1. XR.2567M Dual 567 Tone Decoder 2.
;: :: ;g ;:g: ll . XR-2867CN Dual 527 Tone B“ﬁ" :5’~'
M o -2567 Dual 567 Tone Decoder .
7495 74 7425 1.4 X8 <t
7el00 125 74373 2.7
d 4 2.7
408 N3 78 2i  PLASTIC POWER METAL
4105 43 7427 .9
4ie7 32 iz 172 TRANSISTORS TRANSISTORS
4110 .54 74285 4. Tip294 08 2N696 A a9
N TIP30A PHP IA Gov 49 N6 z n 9A .19
4111 .74 7429 . b
TIP31A NPN 3A 60V .52 7 3 2N2484 24
74116 1.98 7429 d 3 q
TIP32A PNP 3A 60V .55 N708 2N2857 95
R B 2 TIP34 PNP 10A 40V ‘99 434 g A 28
g d TIP35 NPN 25A 40V 1.99 N7 g 2903 27
TIP36 PNP 25A 40V 2,25 N9 g N 7A 24
TIP41A PN 6A 60V .65 N1131 ‘39 2N3054 e
C/MOSs Tieas®  Ren TASSov  Ea M & ]
- 3 N q
CD 4000 $ .24 CD4033 .95 Tir48 NPN A 300V .96 :: e K 3 N l.;g
4001 .24 4035 1.50 TiP4s NPN 1A 330V .99 N1420 . 2N ‘s0
4002 24 4040 d TIP110 NPN 2A 60V 92 N1613 2 2N 195
4006 1.50 4041 0 TIP121 NPN SA 80V 1.64 N1 g N28 98
4007 24 4042 . TIP127 PNP SA 100V 02 N1 X N4o 55
4008 .99 4043 7 TIP295% PNP 15A 80 .89 N1 . N4234 55
4009 49 4044 7 TIP305S NPN 153 60V RS N2060 2. N4237 55
: ? .;2 : ;g .: ——— e — L —— N2 4 : NS4185 1.28
: 2 24 405 . i c socRE?g N2 BA B N5416 1.50
A8 R $H c §PinDIL $.18 lePinpiL .24
so1s 13a ot : 14 pinDIL__.22 24 PinDIL 59
49 4056 .
81 32 88 iR [Eps &z opro  SCR's
4018 24 406! . €10681 $.55 2NS063 32
4019 .49 406 . ISOLATORS C106D1 .85 2NS064 .34
4020 1.24 407 o 2N5061 .28 TIC47 38
4021 1.24 407 1.24 pL707 7 Seg 0.3 $1.70 2N3062 ‘30
4022 1.24 408 .35 DL747 7 Seg 0.63” 2.4%
4023 24 450 25 ed Led .197 .23
4024 .99 4510 24 TIL209 Red Led .125" 19
o0 dH o o3m oqon pEecas um
. o e ed .. .
I N R
. 8 o pto-Isolator .
4023 1124 4320 8 itz 75e9. 0.37 L0 SCHOTTKY
et L - L= A O brS) SN74LS00 § .42 SN74LS114 .68
74LS0 .42 74L51 .68
5 — 74150 a2 7aL ‘84
LINEAR LC.’s RASTIC sl 47 e 8
ive Voltage Regulator metal can) .69 TRANS[STORS ;:l‘: gi :; ?,:'L' 132 l: g
M \ AH erformance Am metal can) 35 4!5 74LS0 .42 74L 4
LM304H gulator metal can) .75 o 74LS1 a2 741 04
LM H julator metal can) .78 N 4 . 74081 ‘a2 7410514 58
LM H metal can) 8 N . 74181 42 741 .58
LM mini m|m dip) .28 N . 74L81 84 74L .94
LM309H egulator etal can} .99 N . 241U514 2.22 4L ‘04
LM309K g te ulator To-:l? 1,39 N . 74LS1 42 741 R-4
LM H Voltage ollower op metal can): 1.09 N . 74052 a2 740 8
LM324 Quad Op oL 1.75  2N364 - a2 a2 7ar Kt
LM Quad Comp.rnor DiL) 1.75 N364 . 741522 42 74L 4 2.27
LM Timer mini dip) .54 N384 . 74182 sa 741 0 5.36
Lm N Dual Timer .99 N37032 . 741827 .a7 7aL a 2.27
L| CH Op Amp metal can) .29 2N . 74182 84 74L; 27
LM7: mini op Amp mini dip) .2 9 2N3704 . 74LS3 42 74L. ‘30
I N Op Amp DIL) .29 2N37 . 74183 a7 74L 87
LM711CH Dual Difference Comparator metal can) .50 2N3 Y06 . 740US3 54 4L 7
LM7 H Voitage Regulator metal can) .54 N a7 74083 54 74L ‘87
LM7 N Voltage Reguiator 14 pin DIL) .54 N -3 17 74LS38 ‘54 4L 87
LM 7.4 1CHPEEROpgAm metal can) =, N37.09 117 741540 .54  74LS194A 2.27
W74 Zhm 0 iR OpgAmp, mini dip) . N3 17 a1sa2 1125 74LS195A 2.27
LM741CN Op Amp 14 pin DIL) . N 7 J3Ls42 138 e 337
LM747CH Dual 741 Op Amp metal can) o N 7410549 1,25 74L519 27
LM747CN._ Dual 741 Op Amp 14 pin DIL) . N382 . 74LSS1 a2 7418221 1.41
LM748 mini Dual 741 Op Amp mini dip) N390: 741554 ‘42 741L5247 1.28
LM14S8H Dual Op metal can) N N . 74LSSS 42 7405248 28
1LM3046 Tranullor Arrny N N . 74LS73 ‘68 741524 ‘25
LM3300 Quad Amplifier 79 N 74LS74 68 7 Ry
NG A7 7aLs75s 84 7 27
Ng ‘17 74L576 .68 74LS2 94
P 13 74Ls78 8 7 94
‘17 74LS583A 2.27 7 .36
MEMORIES N4123 N ;:tggls 2. g ;l‘t ; 3N ig
AYS-1013P UART $ 9. 38 HEH B
AYS.2376 Keyboard Encoder ROM 19.95 2N4 . 74330 133 7 S22
1101AP 56 Bit Static RAM 3. N4 74L892 1.25 7408293 1.
1403AT Dual S12 Bit Dyn MOS §/R X N42s 74L883 1,28  74LSZ9BA 2.
1404AT s-ngle 1024 8it Oyn Mos S/R 3. Na27 . 74LS95A 2.27 7 o
1702A Era ublo Elect. Reprogrammable N4ao . 74LS595B 2.27 7 g
os R 23. N S 7ais9e 198  74L .
2102P 1024 Bit sut.c Ram mos 3. NS40! 2 74Ls107 .68 7 g
uooan s Bit Central Proeoumg Unit 44, N544 16 7405109 8 741! ‘B4
Bit Parailel CPU 19s. N5449 216 J41s112 8 68
*rms¢osom. 4K RAM 4096 Bit 19, :‘s":; -gg 74L5113 8 74LS670 6.30

P.O. BOX 1035

MINIMUM ORDER $10.00

Active Electronic Sales Cor

®
FRAMINGHAM, MASSACHUSETTS 01701 R

Telephone Orders (617) 879-0077
ADD $1.00 TO COVER POSTAGE & HANDLING
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PROGRAMMABLE COUNTER

Counter used by manufacturer of copying mach-
ines. A number from 1 to 99 is preset on the 2
rotary switches, The counter will then count to
this number with each pulse. When the preset
count is reached, a voltage appears on a pin,
which can trip a relay, or perform any desired
function, Readout tubes are NIXIE tubes,
BURROUGHS 5092A, currently listing for

over $15.00 ea. Requires 24 VDC & 180V DC.

2 Ibs. STOCK NO.P9201 $6.95 ea. 2/12.00

5%’ x

5"

LATE MODEL PARTS BOARD.

Board contains the following semicon-
ductors: 1 741 Op-Amp, 1 LM300 2 to

20 voit voltage regulator,1 D41d1 6W.
G.E. PNP power tab transistor, 2

D42CS 12,5 W, G.E. power tab trans-
istors, 2 Motorola SJE 5039 Power transistors,6 small transistors,

an SCR and a rectifier bridge. Plus many %W resistors, electroytic caps,
diodes, a 1 K trimpot. A parts bonanza. With data sheet.

STOCK NO.P9033 2 Ibs, $2.50 ea. 3/6.00

750 WATT HIGH POWER TRANSFORMER

30 volits ¢t with 12 volt taps, @ 25 Amps. 750 watts of power,
Makes heavy duty + 15 volt and + 5 volt supply, or 12 volt
and 30 volt supply, or combination of above & more, We
supply data sheet showing many possibilities.

STOCK NO.P9839 wt. 20 lbs. 19.95 ea. 2/38.00
COMPUTER GRADE CAPACITORS
4000 Mfd. 50 V, K2189 2.50 ea. 4/9.00
7000 Mfd, S50V, K2239 2.75ea. 4/10.00

«Include sufficient postage. Excess will be refunded. Send for
new catalog 14. 64 pages of electronic bargains. MINtIMUM
ORDER, $5.00.

) DELTA ELECTRONICS (0.

BOX 1, LYNN, MASSACHUSEYTTS 01903
Phone (617) 383.4705

For
faster
service

USE
LIP
CODE

on
all

mail

CIRCLE NO. 17 ON FREE {NFORMATION CARD

)

MOVIE FILMS

8MM-SUPER 8-16MM MOVIES! Biggest Selection! Lowest
Prices! Free Catalog! Cinema Eight, Box PE, Chester,
Connecticut 06412.

ELECTRICAL SUPPLIES & EQUIPMENT

PLATING Equipment, Portable Platers, Supplies and
""Know-How." Build your_own tanks for nickel, chrome,
etc. Easy-to-install PVC liners. Rectitier components—all
sizes. Schematics, parts lists, formulas, operating
instructions for all plating. Guaranteed to save you 25%-
75%. Some good used units for sale. Write for details.
Platers Service Company, 1511-PE Esperanza, Los
Angeles, Calif. 90023.

GOVERNMENT SURPLUS

GOVERNMENT Surplus. How and Where to Buy in Your
Area. Send $2.00. Surpius 30177-PE Headquarters Bldg.,
Washington, D.C. 20014.

MANUALS for Govt Surplus radios, test sets, scopes. List
50 cents (coin). Books, 7218 Roanne Orive, Washington,
0.C. 20021.

RECEIVE Weekly Catalogues containing hundreds of Sur-
plus Electronics Bargains, plus '"Buying Surplus®
$6.00/year. Send for Free Newsletter. Insidescoop, 5050
Roseville Road, North Highlands, Calif. 95660.
GOVERNMENT Surplus Electronics: How, Where, Your
Area, $1.50, Pennington, 6542 Fair Qaks, Carmichael,
Calif. 95608.

PERSONALS

MAKE FRIENDS WORLDOWIDE through international
correspondence. lliustrated brochure free. Hermes, Berlin
11, Box 110660/ZD, Germany.

WINEMAKING. Make delicious homemade wine expertly.
Recipe, $2.00. GIGI, Box 220-B, Miami, Florida 33168.
UNEMPLOYMENT INSURANCE. Collect every penny. De-
tailed Instructions, $2.00. Clifton, Box 220-A, Miami,
Florida 33168.

CB SPECIALS OEM SPECIALS

m 1 1 2‘ 2N3247 50
25C517 475 25C781 325 2SC1237 200 25C1678 575  naaoa T2 N6, 200 NI 450 s 210 7o
22%710 .70 228799 4.25 ggglgag 2.60 5381679 575 m;so: .12 gmgga .gg 1.32 :gg 2N:mg 493 :g zN«:g
2C7T11 .70 1013 1.50 1243 1.50 1957 3.50  IN7S1A ! ] .25 2N339: 2Na4
25C735 .70 25C1014 150 2SC1306 5.25 2SD235 1.00 INO4 06 20711 33 i s 4 3R Eerpoll
25C756 1.50 2SC1017 1.50 2SC1307 6.25 MRFB8004 3.00 IN4746 50 2N718 .18 178 19 2NU15 | 3.25 2NA443
2SC773 .85 2SC1018 1.50 2SC1377 6.75 4004 3.00  1N4747 50 2N718A 25 1.50 d d 4.50 2N4852
25C774 1.75 2SC1173 1.25 2SC1449 350 4005 3.00  1N4749 50 2N720A 1.35 3.00 . d 4.50 2NS5061
N 75 2N759A .90 ] 40 X 490 2NS064
INS357AB75 2N760 .40 30 2N2903 3.50 2N3553 1. 250 2N5130
JAPANESE TRANSISTORS =i pom iRl
1N5359.A.B75 2N894  1.75 . 130 2N5138
g“:;g 2.9”9 2N918 :g 18 l.g 2N5154
80 2SB370 1.0 25C478 .80 25C829 .75 2SC1509 1.25 - i ; .
A1 30 sanare e B i Ron o mcie iz Al EREES & ° £
2SA103 70 2SB38O 70 25C491 2550 25CB38 .70 25C1756 125  2N34 125 ZWE) 4D £ e 19
25A221 60 258405 100 25C495 70 25C839 85 25030 o5 2338, .90 2NE%Z 4D fog >
2SA473 85 25BA07 210 25C497 160 25C930 65 25045 200  2N3A 110 ZWET 40 Pl £ ou =
S L 200 M By of el Lo Bk de eyt aN1i37A 165 2Nazz1 19 aNzowe 125 00 15
2SAA97 55 1 125 25C535 95 25C1010 .80 2SD65 .75 - ; 4 :
25A505 65 165 65 2SC1012 .60 25D68 .70  2N443  1.05 2N1142 1.95 L) EREAIE N oo .
25A%62 70 25B471 175 25CS37 70 25C1013 150 25072 100  2Na%6, 115 ZUiE8 173 i 8
2SA607 2.25 2SB4A74 1.75 2,50 25C1014 1.50 1.50 :35 2N1305 20 ¥ 5
25A613 100 258481 2110 25CS64 70 25C1018 150 2SD120 65 ZNSOGA 38 ZNN0 39 i
2SA643 B85 2SB492 125 25C568 .70 25C1030 325 2SD130 1.50 -‘5 vz g d
2SAGA7 275 25BA95 95 2SC582 85 2SC1051 250 2SD141 2.25 A3 bl
mg z'gg ggg 350808 109 255818% ;',‘8?, %1% 3%
25A682 95 25C15 65 25C619 .70 25C1096 1.20 2SD180 3.00 ILIBON UNIJUHCTIUN INTEGH&TED CIRC. RECTIFIERS
2SA609 130 25C24 .65 25C620 .80 25C1098 1.15 2SD198 2.50 -
2SAB99A 2.00 2SC32 .85 25C627 1.75 2SC1115 2.75 28D201 2.50 2N2646 To-18 UA703C 40 1w
g;oi i 22%“3 A'Sg 25C645 ';g 22%“% 4'58 2soz'ag ?gg gnsoz7p T Jois 8,\3053 3% INA001 5.00
14 250 Y . Y 4 UT T
A0 70 25049 B0 25061 250 23G1172B425 250061 B0  oNegoRPUT Toua 3e | Nicraos 150 | IN4%2 ;8 o
2SA733 65 25C56 95 25C684 2.10 25C1173 1.25 25D291 .85 ON1671 Tos 1'00 d
Racw smaam i am B R G o 410 | Dm0 SR
3 1 . . d . - 1-38, -37, 221- Y . .
=8 m B0 3 Som a0 Boud o Bods 1 *5 | v 10 seon
a 4. 5 1 .| . 1.
2812 250 2301 100 €712 70 2C123 g5 250018 98 TRANSISTOR GRAB BAG {hAG07 120! 1§
Rhse %0 180 BC7e 70 G e spoko oS  Uniesied 50/1.00 FAIRCHILD 9100 (C's, prime unis
258172 55 25C240 1.10 28C733 70 25C1325 500 2SD352 80  HOBBYISTS 16 Pnn Digital IC- Untested. 15/1.00 709C Hi-Perf. Op Amp  5/1.00 29
25B173 .55 25C261 .85 2SC .70 25C1347 80 2SD380 6.00 741C Hi-Perf. Op Amp  4/1.00
258175 55 25C291 65 2SC739 .70 2SC1377 675 250389 95
2SB178 100 25C320 .75 25C756 150 25C1383 .75 250390 .75 .
258186 60 25C352 .75 250774 175 25C1393 .60 250437 6.00 New-Tone Electronics
258187 .60 28C353 75 25C775 200 25C1400 2.75 250458 80
258235 195 25C371 .70 25C778 300 2SC1410 2.75 2501111 3.50 P.O. Box 1738 A
258303 .65 2SC372 .70 25C783 1.00 2S5C1446 1.25 2SD1115 375 .
258324 1.00 25C380 .70 25C784 70 25C1447 125 28K19 2.5 Bloomfield, N.J. 07003
SN CEES Ram m RS R® 13 1) 762-9020
K a X 1 K K P -
d & S8 70 25C798 2.50 25C1454 2.75 3SF11 3.4 Phone: (201) 7
258367 160 70 75 25C1507 125 495

g FAIRCHILD 7400 IC—While They Last! 8/51.00
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ALL PARTS GUARANTEED AND TESTED ON PREMISES.

Terms: Check or money order. COD's accepted. Include 10% for postage and
handling. N.J. residents add 5% sales tax. Minimum order $5.00.

POPULAR ELECTRONICS




BUY ANY 10
TAKE 15%

BUY 100
TAKE 25%

* DODUBLE MEMORY
* Ppercent, Constant,
Display Restore

6]

9-FUNCTION, 8-DIGIT
MEMORY CALCULATOR KIT

It's the easiest multi-function kit today!

Lightweight, 5% x 3 x (2” at back side) x 1%”
front side of angular display panel biack case. Nifty
unit for business, school, home, and for the youngsters.

=] Slips into any pocket, briefcase with ease. Easy-to-
Dg:;:: §§ gg undegstai.(nd pictoral instruction booklet uér; hco\z-loi
OgN 1 use-book. AC/D 00 O
Bt -23 KIT INCLUDES: case, 22-key keyboard kit, ON-OFF
OsN74132 "75 swliv.clh (par;_ol kegyl;oard) lr(l;)bblo”d' drivffr a:%[r)nemory
" calculator chips, 9-digit ‘‘bubble’ magnifier array,
83:;:::2 f(‘)g array cable, AC adapter jack & wires, battery case 6 * 4-Function
o ° battery card display, instruction and pictoral step-by- Arithmetic
OSN7400 $.16 | OSN7462 DEN741482.25| | step construction booklet. + 22 KEYS!
OSN7401 .16 {OSN7470 .29 P
OSN7402 .16 |OSN7471 49 83:;:};; o
ggz;:gg .}g gg:;’:;g ~§2 85N74154 1.35 8 THE SIMPLEST! FINEST! SMALLEST!
t 3 SN74155 .95
OSN7405 .19 |[OSN7474 .36 BRITE
DSn7ade 35| DSNTare 53 BsNra1se .95 oiers 6-FUNCTION AC-DC o
40 .35 - i
Benraos 35 |DSn7a78 79 | GENI41S8 .95 CALCULATOR KIT! ... uscd indexing
IR :2 gg:;:g? :g ESN74'5' 125 The entire kit is ev ked in alticolor attrac- ° MBrkup and Mark down
! L o s even packe a multicolor attrac-
;25 |OSN7482 .89 | O gx;:} 22 }gg tvely designed box that In liself tells the mini caleuls. * Constant multipilcation
59 | OSN7483 1.25 | DSN74165 1.50 tor story. Kit includes: attractive black case with red and division =
1.65 |OSN7485 1.25 | OsN741661.50 e Ot el fa O] (S Aclaciaptay TacK =
.34 |[OsSN7486 .37 | OSN741731.35 OFF ome “for K “conatant: MAIN pe board; readout e« Lightwelght, pocket size
.34 |OSN7488 3.95 | OSN74174 1.39 board; famous Cal Tech 5030 26-pin calculator chibi  Extra large display
.16 | OSN7489 2.45 | OSN74175 1.30 two 76491 ic drivers; 9 digit array;
.45 [DSN7490 .59 | OSN741761.2 ac jack: 9 Volt battery connector reslators: two tran. ° @ functions plus, minus,
29 | OSN7491 1.10 DSN741771.20 sistors: back protective plate; necessary wire plugs; times, percentage, constant
‘29 | DSN7492 59 | OeN74180 '9? A.c.);d,-n;:ll:y)cuo“' (Leas 9 vnlt standard battery and Floating decimal
2 gg %g:;:gg gg DSN74181 2,98 EASIEST KIT TO BUILD * Chaln and Mix caiculations
- . OSN74182 .74
O .16 | OSN7495 .79
5 25 | Dsn7ase 79| BENILIES 135 4-DIGIT AM-PM Dg"‘g o $2.50 Q
0 43 |BiNTa109 29 | OsNa190 1,40 =y JORESCENT $9.99 24V FILAMENT
[s) 34 |OSN74105 .44 | OSN74192 1.25 o TRANSFORMERS
0 16 |OSN74106 52 | Osn741931.2s| CLOCK PANEL o
0 1.00 | OSN74107 .34 [ 0SN74198 1,20 D558 |Scarce and very popular.
D 70 |DSN74108 .89 | OSN74195 e “ 115 vac primary 24VCT
a 1.25 |QSN74112 .89 | OSN74196 1.80 PANEL OPTICS” Dual 741 Eeclondarg dml goo mils,
y 4 olor-code L X ‘
E ‘.gg ggn;:”:‘; .gg ggu;ﬁg; 1'32 YOU ASKED FOR Tt Found only =, Poly Pakn st thus 2for $1 | of low voltage ideas, &O.?J
5 3 N -o-w pric ] 13/4 x 1 8 8 Y %
D 199 | DInTall 59 BENTAI2 102 | benet Bevigned specincaily for our MM:6318 Nuores- Spcased, 2y Bax 2T WY
[® .99 | o cent driving clock chip. Indicates 4-digits, AM-PM e i e
OSN7450 .16 i i or, i inimum ts
OSN7451 17 0 g4.95 SYOLT MIcAD | PIRLNT Coior: BLUE-GHEEN: you can use RED of By
OSN7452 a7 AN i GREEN lﬁl_,zeu‘.m(éhuncxl)g léeizlhé:o 0.?;’. Filn.r;em wolt- ]
ncludes cell nien age is 1.786 or 8. A voltage s
DiSNTassl ) X batteries hooked up o give | 25V '@ 260 micrasmpe per T el ohrry WuNG-SOC
O SN7455 22 :“"" . e Vl: o clock construction dlngrlmu,‘ .C. board layouts, specs. D2004
el aen) T O IR Bl B A DIGITAL CLOCK BUILDER'S SPECIAL. [
This unit is not advertised LOWE T P IC IN U L ' -
T et finde Gt POSTAGE SEAMP ST PRICESINUSA.! | n{ONSANTO! XCITONI
Motorola Communications at NWMIOBILE SPKR . ”"
| the original cost of $4.50 NATIONAL BLASTAWAY LITRONIX! OPCOAI
i'vn‘:ll‘kuo’;‘ iln:;enil;m in v.he)ir' MIKE . a $1-98 LM-340T VR’s ON 1N4000 ‘
'alkie Talkie Program). too, coverlng broad range o .
T K tones ot MIKE. - sound: Extremely wene | [SSMREVLAA™_ IRECTIFIER PRICES \y 5 for $1
It's an excellent speaker made. sl 15 E
. ach
INDUSTRIAL SPEED CONTROL O 54.95 u,'x— Yok 10 - Ty PV Lo .3:0x.zeo .240:.200
A $30 item from G.E. Model 6334 (made for Xerox} e St e o Lol Mediin
that controls home, shop apd industrial lighting tool A 1 0. 010 for SSc G' O Re
very elaborate circuit for controlllng many electrical LN-]lo:?;:l L Ot 200 LS o v":e“ Bl yelio
and electronic devices, Easily controls speeds of electric LM 340 1571 0 1N4004 40010 for 7Sc g Yellow g Green
drills. brush type motors, etc. 115vac. rated at 1100 | |DiM-3s0-1071 [ 14005 600 10 for 8Sc 0 rAmber ' Amber
watts, With variable speed or dimming control in B -Sornva 0 1N400€ 800 10 for 99¢ 0 Clear 0O Clear
heavy-duty aluminum case. 3 x 2% x 2. With diagram 0 1N4007 1000 10 for1.29
and hookups, Micro .210x.125
N\ O Red O Yellow
4% DIGIT DIGITAL VOLTMETER RUEBGFRAGESALLS T
2 ROMS! RAMS! /// Micro (Axlal) MV-50 style
DVM CH | P Type MM5330 by National utilizes P channel low-thresh~ . b (] MV.50 Clear ....10 for $1.
§ B -‘:b.D MV-55 Red 6 for $1.

old enchan
tion mode

cement mode devices and ion implanted deple-
devices. Provides logic circuit for 43/ digit

decade counters, a divide by

MEMORIES!

DVM. All logic for four - -
four counter, a divide by two counter for over-rﬁr&gﬁ B gggg lg:::rpra%cggs°r w0 7-SEGMENT READOUT SALE!
blanking, latches for all counter stages, an output A g . 1 : e
to generate BCD to 9's complement BCD of the latches 0 2102 1024 Static RAM & :ﬂ ::; f&:‘{':_:?:‘ I.gglo.c‘kft\t e
and a module 4 counter to sequentially present each [ 1101 256 bit RAM . ... e
of decade latches thru ROM to the BCD outputs plus 0 1103 1024 bit RAM . MYypo Size Color Sale lor 3]
four outputs to indicate which decade is display. A 0O MMS5260 1024 RAM . .. 0 MAN-1 .27 Red 32-20 32.00 MAN.2
reset for all counter stages, transfer pulse generator to O MM5262 2048 bit RAM (] MAN-3MA .12 Red .69  2.00
et the latches, To 400 Khi operation. TTL compatible, | 0 2513 Character generator .. O MAN-4AB .27 Red 1.95 5.00
With inatruction sheets and dlagram on '*how-to-build [0 MMS203Q Eraceable PROM . iJ MAN-S .27 Green 1.50 4.00 ‘
a 41/, digit DVM*, Ideal with our Litronix V2* single, [0 MMS202Q Eraceable PROM . ] MAN-.6 .6 Red 4.50 12.00
1Y and dual digits. 16-pin DIP. 0O 1702A Eraceable PROM ] MAN.64 .4 Red 3,50 9.00
— O 8223 Programmable ROM . . 3 MAN-7 .27 Red 1.00 2.50
- O MAN-8 .27 Yellow 1.50 4,00
ALL ABOVE BY MONSANTO AN
Here is what u [LW @&%g For (:‘u first tlmll- anywhere, Poly Pak
: merchandi nt | 3
Poly Paks is | IJ e SO T R O sURY U5 Rea” s1095 $5.00
Famous for... S LD S e 0 SLA-1 .33 Green 1.95 5.00
good ole days'? They're back SLA.1
- again. The same way merchandlsers 0 SLA-1 .33 Yellow 1.95 5.00
sarreL itz 75 for throughout the United States buy O SLA-3 .7 Green 4.95 12.00
SN7s00 DIFIC'S g3 O trom varLou- 1::«.;”" - . thair B SLA-3 7 S 1
Marked 14 and ith 16 cunstingbarrgls Jfeoly, 707 33
Drndros, may hciude Eates i TSams: HEererond,vod 0 70aa 33 r
registers. filp flops, count: REYESTERS DO g 7o1c 33 Red 1.50 3.00 i
ers. Who knowsl 0 FND-70 .25 Red 1.50 3.00 sta.a

May include 709's,
703'a, 560 serlea. B85 il
and ub-

25 BARRELS PURCHASED FOR THIS SALE!
BUY 'EM FROM THE “BARREL’’ AND SAVE!

A—Common Cathode, others Common Anode
B—With bubble magnifier
C—Plus or Minus 1

LITRONIX ‘“JUMBO’S"

BARRIL KIV 34
114000 RECTIFIERS

100 for $1.98

1an/e 1
SWITCHING DIODES 51-98

00 for

BARREL WIT 78
RELAYSI RELAYSI

30 for $1.98

* Singles size: 1 x 3/4 x S/16
* Duals size: .8 x .9 x

SCRS, TRIACS,
* 7-Segment, 25-mlils per segment

QUADRACS 1.

BARRIL %17 i3 40 for
9

C

You never saw this before.| 1N4000 series, May in-| All the famous plastic pow- Raw fallout stock, marked
Imagine  famous switching | clude 26, 50, 100, 200,| er tab type. Raw factory| and unmarked stock. Bab- Type Size Color Sale 3 for
diodes. at_these priceal 200, 600. 800 and'1000v| stock! Ail the 10 amp types. | cock, Leach, etc. All types. | a 721 5 Red $5.95 $15.00
BARREL KIT :7 e BARRIL KIT JO BARREL WIT 19 BARREL KIT 210 0O 727E .5 Red 5.95 15.00
VOLUME CONTROL W | sUBMINIIF YRANSFORMERS sSCRS. TRIACS ROMS-REGISTERS 0 746F ‘6 Red 3.95 11.00
40 for $1.98 \Z 40 for $1.98 30 for$1.98 40 for $1.98 0 747 .6 Red 3.95 11.00
Singles, duals, variety of| Amazing, Includes 455kcs, N 28 to 40 pin devices, i igi " i
values, styles, big ones —| gnc. antenna, who kuows? :l]n;‘:f Jlypea, 425t aM- | marked.  internal  factory D—DP:;"LS\&;M;"“ 1 plus a digit (1% digits)
small onea. from tramsistor radio man- L numbers, eto FE—Plus or Minus 1
BARREL WIT BARREL K1Y 71 ’

ROl ks ' 40 gisr 40 '9‘" B T 1 | R isToR NETWORKS PALCISION RESISTORS TEST ‘EM T
TRANSISTORS 1. § 1.98 TRANSISYORS srms: ndd poxtage Rated: net 30

$ , $ 40 for $1.98 200 for $1.98 YOURSELF Phone Orders: Wakefield. Muss. (617) 245.3829
NPN, plastic TO220 iype.| PNP, plastic 10220 type.| By Corning Glass. in 14- | Marked and unmarked Y. AND SAVE! Retait: 16-18 Del Carmine St., Wakefield, Mass.
Assorted 2N numbers, Assorted 2N numbers. Dia dlp paal 13, 2 watta, (oft Water Street) C.0.D."S MAY BE PHONED
BARREL KITY J18 BARREL BARREL }IY J17 BARSEL KiT ;18 i L °, i
MoSFET vnus.svonsﬁ DISe CAPatiTORS LINEAR & 7400 DIPS ZENER.RECTIFIER mx/ Every kit O 20¢ CAJ:::):UOM" '(I)b;:)g:"fi ;iségemn s, Parts

30 for $1.98 100 for $1.98 100 for $1.98 100 for $1.98 carries f

All 4 lenders TO-18 case, Marked and unmarked. in- | Subminiature, DO7's, io- money back pol Y pAKS
includes UHF transistors | Marked and unmarked. Red | ternal numbera of raw .fac- | cludes asst. zeners and
too case type asat. Values. ory stock. rectifiers. It's mixed [ gepeing! P.0.BOX.942E, LYNNFIELD,MASS. 01940
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MUSICAL INSTRUMENTS

UP TO 60% DISCOUNT. Name brand instruments catalog.
Freeport_Music, 455N Route 110, Melville, N.Y. 11746,
WHOLESALE! Professional Guitars, PA Systems, Altec
Speakers, 240W RMS Amplifiers. Free Catalog, Carvin,
Escondido, Calif. 92028.

FREE CATALOG! 30% ro 50% dlscoum Any model: gu!(ar
amp, drum, banjo, dobro! Write: Warehouse, PE-3, Box
11448, Ft. Worth, TX 76109.

EMPLOYMENT OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN-
ITIES. Report on jobs now open. Details FREE. Aviation
Employment Information Service, Box 240E, Nnrthport,
New York 11768.

FOREIGN CIVILIAN JOBS. Informatlon. Foreign assign-
ments, American companies, All occupations. Indicate
type work or degree. CMA: Publications, P.O. Box 10412,
Dept. F, Birmingham, Alabama 35201,

HOME ENTERTAINMENT FILMS

READ THIS AD AND SAVE MONEY! Apolio XV (The Rover
Expedition on the Moon)—200’ reels, Super 8, B& W, $5.95
each PPD (limlted quantity). 1972 Super Bow| (Cowboys vs.
Dolphins), your choice Super or Standard 8, B&W, $5.95
each PPD. 1970 World Series, Super 8, B&W, $5.95 each
PPD. Offer expires September 15, 1975. Save $3.00 on
every print you buy. 1975 Columbia, Castle & Sportlite film
catalogs, 30 cents each (coins or stamps). SPORTLITE,
Elect. Dept.-9, Bex 24-500, Speedway, Indiana 46224,

TAPE AND RECORDERS

RENT 4-Track open reel tapes—all major labels—3,000
different — free brochure. Stereo-Parti, 55 St. James Drive
Santa Rosa, Ca. 95401.

MEMOREX CASSETTE BONANZA. C90MRX2—6 pieces,
$3.29 each; 12 pieces, $2.39 each; over 12 pieces, $1.99
each. M&K Electronics Corp., 135-33 Northern Bivd.,
Flushing, N.Y. 11354,

SEPTEMBER
SPECIALS

SCHOOL TIME SPECIAL
POCKET CALCULATOR KIT

$ function plus constani -
addressable memory with
individual recall — 8 digit
display plus overflow —
battery saver — uses slandard
or rechargeable batteries — all
necessary parls in ready to
assemble form — instructions
included

CALC KIT

ASSEMBLED .

SET OF ALKALINE BATT.

TTL

7400
7404
7408

$10.95
11.95
2,00

LINEAR

3407
3407

307H  TO-§

74N
7492

7193

7494

7495

7496

74100
74105
74107
70121
722
70123
70125
74126
74141
74145
74130
74151
74153
74154
74158
74156
74157
74158
74160
74161
74162
74163
74164
74165
74166
74170
70173
74974
74175
7417
7077
74180
74181
74182
74184
74185
74187
74190
74191
71192
70193
74194
74195
7419
74197
74198
74199
74200

7405
7406
7407
7408
7409
7410
74m
7413
7416
7417
7420
7422
7423
7425
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7434
7445
746
7447
7448
7450
7451
7453
7454
7460
7464
7465
7470
7472
7473
7474
7475
7476
7483
7485
7486
7489
7490

SV 1A regulator
Hi perf v Comp

Neg Reg 5.2, 12, 15
Quad Op Amp
Quad Comparalor

12V, 15V, 18V, 24V)

12V, 15V, 18V, 24V)

AM/FM/SSB Sirip
Pos. V. Reg

2w Audio Amp
6w Audio Amp

Prec V Reg

Timer

Dual 555 Timer
Phase Locked Loop
Phase Lacked Loop
Phase Locked Loop
Funclion Gen
Tone Decoder
Operational AMPL

V Reg
Comp Op Amp

Dual 741 Op Amp
Freq Adj 741

Slerco mulliplexer
Quad Amplifier

Dual Line Driver

Data sheets supptiedt on cequest

Add $.50 tor items tass than $1.00 Hex Digit Driver

5V TO-220
15V TO-220
301N MINI DIP

5% OFF ON ORDERS OVER $50.00
10% OFF ON ORDERS OVER $100.00
15% OFF ON ORDERS OVER $250.00

LINEAR CIRCUITS
Pos V Reg (super 723)
Op AMP (super 741)
Micro Pwr Op Amp
V Follower Op Amp

Hi Speed Dual Comp

Pos. V reg. (5V, 6V, 8V,
Pos. V reg. (SV, 6V, 8V,

AGC/Squelch AMPL
AF-IF Strip delector

Lo Noise Dual preamp

Hi Speed Volt Comp

Dual Hi Perf Op Amp

FM Mulpx Stereo Demod DIP
FM Mulpx Stereo Demod DIP
Dual Comp Op Amp

Core Mem Sense AMPL
Core Mem Sense Amp
9 DIG Led Calh Drvr

Dual Perepheral Driver
Dual Pgripheral Driver
(351) Dual Periph. Driver mDIP
Quad Seq Driver for LED DIP

CALCULATOR CHIPS

#1 Quality
$1.79 ea.
CT5002 2.49 ea. 99
CT5005 2.99 ea, 1.49

MMS5738 8 digit multiplexed — five function —
chain operation 2 key memory — iloating
decimal — independent constant —
interfaces with led with only digit driver —
9 V batt. oper, 24 pin $3.95

9 DIGIT LED DISPLAY — FNA37

On multiplexed substrate, comm. ca-
thode compatable with all 8 digit
calculator chips, 7 segment right hand
decimal, red with clear magnifying lens,
12" character, 110 § MA, 1.8V typ 24" x

x /" high $2.98

MEMORIES
MM1101
$1.25 MM1103
1.25 MM5203
15 MM5261
a5 MM5262

MEMORIES

1mn 256 bil RAM MOS
1103 1024 bit RAM MOS
2102 1024 bit static RAM
5203 2048 bit UV eras PROM
5260
5261
5262
7489
8223
74200

CTs5001

Cosmelic Seconds
$

$1.39
1.49
12.95
1.95
395

T0-5
mDIP
mDIP
T0-3
mDIP
mDIP
oir

T0-3
DIP

DIP

1024 bil RAM

2048 bit RAM

64 bit ROM TTL
Programmable ROM
256 bil RAM tri-slate

CLOCK CHIPS

5001 12 DIG 4 funct fix dec

5002 Same as 5001 exc biry pwr
5005 12 DIG 4 funcl w/mem
MMS725 8 DIG 4 funcl chain & dec
MMS5736 18 pin 6 DIG 4 funct
MM5738 8 DIG 5 funcl K & mem
MMS739 9 DIG 4 funcl (btry sur)
MMS5311 28 pin BCD 6 dig mux
MMS312 24 pin 1 pps BCD 4 dig mux
MM5313 28 pin | pps BCD 6 dig mux
MM5314 24 pin 6 dig mux

MMS316 90 pin alarm 4 dig

CT7001 28 pin 6 DIG alarm, dale

T0-3

10-220
DIP
DIP
oip
mDIP
DIF’
mDIP
DIP
DIr
mDiP
DIP
DIP
DIP
DiP
mDIP
mDIP
DIP
DIP
oIp
oIp
mDIP
oip
mDIP

LED’S

MV10B  Red TO 13

MV50 Axial leads

MV5020 |umbo Vis. Red (Red Dome)
jumbo Vis. Red (Clear Dome)
Inlra red dilf. dome

Red 7 seg. .270"

Red alpha num 32"

Red 7 seq. .190"

Green 7 seg. .270"

6" high solid seq.

Red 7 seq. .270”

Yellow 7 seq. .270"

.4 high solid seq.

ME4
MAN1
MAN2
MAN4
MANS5
MANS6
MAN?
MANS
MANS64
MANB6
MCT2

mDIP
DiIP
Dip
[ ]]4
DIP
DIP
Dir
mDIP
mDIP

DIP

Salisfaclion guaranteed. Shipment will be made via first class mail within 3 days irom receipl of
order. Add $.50 10 cover shipping and handling for orders under $25.00. Minimum order $5.00.

California residenls add sales tax.
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P.O. BOX 1708/ MONTEREY, CA, 93940 USA

CIRCLE NO. 25 ON FREE INFORMATION CARD

106

AmericanRadioHistorv.Com

OLD RADIO SHOWS, Over 10,000 hours (many rare) Latest
supplement $1.00 (refundable) Free reel coupon. Hart, 1329
George Washington, Richland, Washington 99352.
1930-1962 Radlo Programs. Reels, $1.00 Hour! Cassettes,
$1.00 Show!.. .Mammoth Catalog, $1.25. AM Treasures,
Box 192PE, Babylon, N.Y. 11702,

OLD RADIO SHOWS ON CASSETTES. $1.50 per show.
Catalog 25 cents. Radio Classics, Box 804 A, Mattituck,
N.Y. 11952. - o

STELLAVOX SP-7 Stereo Tape Recorder with 7-1/2 and 15
i.p.s. head assemblies and all accessories in first class
condition $1,500. Zorning, Ansonia Road, Woodbridge, CT
06525. 1 el
FREE STEREO Catalog Amplmers Recelvers turntables,
speakers, patchcords, cartridges. Audio QOut, Box 4299,
Biloxi, Mis_s. 39531._
RECORDS—TAPES! Discounts to 73%; all labels: no pur-
chase obligations; newsletter; discount dividend certi-
ficates; 100% guarantees. Free details. Discount Music
Club. 650 Main St., Dept 5-95, New Rochelle, New York,
N.Y. 10801.

INVENTIONS WANTED

INVENTORé: -Prolect your ideas! Free ""Recommended
Procedure'. Washington Inventors Service, 422T
Washington Buildlng, Washington, D.C. 20005.

FREE PAMPHLET: " Tips on Safeguarding Your Invention."
Write: United States Inventors Service Company, 708-T
Carry Buliding, Washington, D.C. 20005.

Inventors Wanted

RECOGNITION, FINANCIAL REWARD,
OR CREDIT for “inventing it first”
may be yours! We'll develop your
idea, introduce it to industry,
publicize it, negotiate for Cash
Sale or Royalty Licensing.

Send tor FREE
INVENTORS KIT
includes o Vital Infor-
mation on Protection,
Development, Marketing
of your Invention ‘

e Important "“invention
Record Form™

* Directory of 500 Cor-

porations Seeking

New Products

RAYMOND LEE ORGANIZATION
230 Park Ave.No. ,New York, NY 10017
Please rush FREE INVENTORS KIT A-139

Name I

Address

City State Zip
L& B __ N N N N N N ]

BUSINESS OPPORTUNITIES

| MADE $40,000.00 Year by Mailorder! Helped others make
money! Free Proof. Torrey, Box 318-NN, Ypsilanti,
Michigan 48197.
FREE CATALOGS. Repair air conditioning, refrigeration.
Tools, supplies, full instructions. Doolln, 2016 Canton,
Dallas, Texas 75201.

MAILORDER MILLIONAIRE helps beglnners make $500
weekly. Free report reveals secret plan! Executive (1K9),
333 North Michigan, Chicago 60601.

PIANO TUNING LEARNED QUICKLY AT HOME! Musical
knowledge unnecessary. Free Information. Empire
School, Box 450327, Miami 33145.

$200.00 DAILY In Your Mailbox! Your opportunity to do
what mail-order experts do. Free details. Associates, Box
136-J, Holland, Mlcmgan 49423

FREE BOOK 2042 unique proven en(erpnses
home! Hayling-B, Carlsbad, CA 92008.
ELECTRONIC Assemby Business. Big profits. Start home,
spare time. Investment, knowtedge, experience unneces-
sary. Free illustrated literature. Barta, Box 248CW, Walnut
Creek, Calif. 94597,

Work

u}a/%ted/ Citizens Band

DEALER-DISTRIBUTORS

Send this ad with Letterhead to:

(PAL] ELECTRONICS CO.
2962 W. WELDON - PHOENIX, ARIZ. 85017

GET RICH with Secret Law that sm?sh;s debts and bring_s
you $500 to $5 Milllon cash. Free report! Credit 4K9, 333
North Michigan, Chicago 60601.

BEAUTIFUL WAY TO MAKE MONEY seh-ng “instant
fountains. Shipped with pools, fill with water, plug in and
enjoy. ROMAN FOUNTAINS, INC., Box 10288-Z, Albu-
querque, N.M. 87114,

FM RADIO STATION. Start your own. Fantastic income.
Frequencies still available. Complete information $3.00.
Concept, Box 106, Lawrence, N.Y. 11559,

POPULAR ELECTRONICS
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7400N TTL ®~w

DIGITAL COUNTER UNIT TTL Logic Probe Kit

Detects TTL ievels,

ics B /AR kirs)

SNT4OON .16 SNMEIN .27 STasIN 125 | o pulses, with man 3 readout
SKT4OIN .16 SNT4SIN .27 SN74153N |.:;s i iy s 4 ON GENERATOR KIT
SNTA0ZN .21 SNT454N A1 SNT4154N  1.25 Vo 9.95 per kit
SN7403N .16 SN7458A .25 SN741558 1.2 Em‘“m:::';‘;n 4 FUNC_T! N
SNT4OAN .21 SNT4BON 22 SN741568 130 . PO -
SNT40SN 24 SNTATON 45 SNTAI5TN  1.30 DVM Chip Set Siliconix
SNT40BN .45 SNTATZN .39 SNTAI6ON 175 OIGITAL VOLTMETER KIT L0110 Digital A/D Procassor 1600 ¢yg oy gor o=
S B o % Sweiew i | 02 Volt Auto Polarity 3% digits (MANT) S o
SNMOIN .25 SNTATSN 80 sn26aN 1.65 | DVM MOS - LSI Design DMBBION XR-22 (e,
SNI4ION .20 SNTATEN 47 SN2IGSN  1.65 | Size: 2%” x 2%” x 14" ete Horiz/Vert. Divid 06K wangie and
SNI4IIN .30 SN4BON 50 SN74166N  1.70 Complete Horiz./Vert. Divider FUNCTION GENERATOR 17 Squar® wave;
SNI4IN 42 SK7T482N 175 SNT4167K  5.50 $39,95 Chain for, T.V. Type, Appl. 1.95 Each THD 0.5% typ..
Soon Mo e 12 Swewaw o A% T/ Harucomim
SN74MN . o § POCKET CALCULATOR KIT
:":;::g: :5; g:;:::": 34;50 323233: :;g 4’ POWER SUPPLY CORDS .. .. (s tuxiion plus constant -
B - g N addressable manory with
O i R Bk 59 ea. [ Ll
o d E . i =
sNia2iN 39 SNT4SIN 120 g 50 e -
SNT4Z3N .37 SNMgN 82 SHI4180N  1.05 batienes— all 9.95
SNT425N .43 SNTASIN 82 SNT4IBIN 355 in read XR-2206KA $19.
SN7426N 31 SN249aN 91 SN741828 .95 THUMBWHEEL SW|TCHES :::,:L"::::“ ,’,m‘,vﬂ‘:,,“ Includes monolithic function generalor IC, PC board, and assembly
Do a e a1 e 22 =% LGS stguction manual
7429N A N 1 i a
::mon .zé SN7A1008 1.25 SNI4IBIN  6.00 ?rg‘;ﬂ:sﬁm,o,m, XR-2206K8 $29.95
SNMRN 31 SNT4107N 49 SN74150N 1.50 N i 3 Same as XR-2206KA above and includes exiernal components
6 each “N" Allmline Batteries . .
SNM3IN 47 SNII2IN 55 SNI419IN  1.50 : tor PC board.
SNT43BN 40 SNI4I2N 49 SN74192N 150 384" 01AM. TRIMMER TIMERS
s 1 Sritzon 6o Srog 1 '8.))  STAMDARD REGSTANCEVALUES | XR.SSSCP  Monolithic Timer 5 1.10
SN7441K 110 SN24126N .81 SN741958  1.00 woosL 100 woft 1k XR-320P Precision Timer 1.55
SNI44ZN 108 SNT4132N 300 SN74196N  1.25 v .. [oleiioatn XRSS6CP  Dual-555 Timer 185
L) I ::71““‘2"“ e o ;gg ’ S XR-2656CP  Oual Timing Circuit 3.20
SN7444N 1.1 41 . .. o -
SN74458 110 SNI414IN  7.00 SNTA199N  2.25 P r—T Model smmmn ::AZSZ:E%I’CKEI’BnE:ng;bIe Counter/Timer 4.80
SNTAGEN 115 SN74144KR  7.00 SN742008  7.00 mn e | 3 xﬂ
SN744IN 89 SNT74 145N I.Ig gnnzsm 2.3 5= i gg:g :Sgl:' E.md“h":u géou
SNT448N .99 SNTA14BN 2.5 N74284N 6. - igh Frequency 1
SNT4SON 26 SNT4ISON 110 SN74285K  6.00 .@. 1/16 VECTOR BOARD | yR.567CP  Tone Decoder (mini DIP) 195
20% Discount for 100 Combined 7400's L= XR-567CT  Tone Decoder (T0-5) 1.70
STERED DECODERS
4 MCIN 65
ggam i; CMO S ugzou 65 XR-1310P  PLL Stereo Oecoder 3.20
c0a002 28 04030 MCION 65 F XR-1310EP  PLL Stereo Oecoder 320
53:3{,“ 2.50 Eg:g}g ;ﬁ ;:g;g: ggg XR-1800P  PLL Stereo Decoder 320
LR 20 - e NERAT
CD4008 59 C04042 190 cH 115 ) Gy G | et ')I&\;(E}:DRM (;‘NEM'W“ g:‘sa o wa0
C04010 59 CO4044 150 J4C90N 300 | Here'salow cost. g 10 IC copacity orm ! .
CD4011 ) CD404s 250 74C95N  2.00 | besadboard kit with all the quality of XR-2206CP  Monolithic Function Generalor 5.50
Cpaol2 29 CD447 275 J4C10IN  1.25 | OT Sockets and the best of the Proto- WALL or T.V. DIGITAL CLOCK XR-2207CP  Voltage-Controlled Dscillator 3.85
D413 53 cgms ;g 74C151 290 Iauld smﬂl ... complete down to the 12 or 24 Hour OTHER EXAR IC'S
cD4016 69 CD4050 d 740154 3.00 lat! nut, bolt and sceew. Includes . ANCE .
o0 135 coa051 298 JACIST 215 | 20T-355 Soekets; § OT-35B Bus Stewp; alx:f:?:gﬂn:s;. I"f.. XR-1468CN  Oual + 15V Tracking Regulator 3.85
C04019 69 CD4053 298 4C160 3.25 | 2 Sway binding posts; 4 rubbes feer; He, & M. 6" Hogh XR-1488N  Quad Lfn: Dnv:_r 5.80
€04020 169 £D4060 3.;5 Heist 3_‘2:) screws, nuts, bolts; and easy assembly s:“ ndsIB:' High XR-1489AN Quad Line Receiver Agg
C04022 1.5 cD40s6 175 T4C163 3 nstructions. . XR-2208CP  Dp2rational Multiplier 5.
oy O i AL FOUPLITE KT~ $ 95 [t o como 8 L 115 vac ;:::: XR-2211 CP FSK Oemodulator/Tone Decoder 6.70.
Eg:g;; "gf gg:g:: :: ;:E:;g ;?: Weed & Assembled ) XR-2261 Monolithic Proportional Servo 1C System
04027 85 74C0N 39 40195 275 DISPLAY LEDS w4 ea. Oriver Transistor 379
CD4028  1.65 74coN 55 80C97 150 | cA  Common Ancde Cammon Cethode DISCRETE LEDS . *
cowss 20 miew 7 wan s o ann 20 1% Wi 55100 *Special Requested Items
LMI00H  15.00 LMI31ON 295 | MAN 2 6x) Marrix 300 4.25 MV50  Red 6/31.00 |
LMIGGH 250 LINEAR LM135IN 165 | MAN3 Com.Cath. 125 95 MV 5024 Red 5/51.00 AR BT B2 o BRgsIY
LMIZIH 375 LM3IN 325 LMIIAN 175 | MAN 4 Com, Cath. 187 195 MV 5024 Green 4/$1.00 M 1781 Hugh Slew Op Amp 4 00 511 1100 6! 215
M212H 7.0 LM37IN .00 LMWSSC .65 { MANT Com.Ano. .30 150 MV 5024 Yellow 4/51.00 s 4oup 5 Bu 1w a1
LM300H 80 LM3BON 139 LM14g68 95 | DL33  Com.Cath.  .125 1.95 MV 5024  Drange 4751 00 F5E) SRy - m
LM30TH 3/1.% ll.:nocn I.Og lM;SSSV l:: DLY4T  Com. Ano. 625 250 ATY e NPH 175 %7 500 ny s
LM30I1CR 3/1. 381N L7 LM211IN L
| LM302H .75 LM382N 119 LM290IN 295 IC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS DIODES ’
LM304H  1.00 NESOIK  8.00 LM3065N .69 1-24 2549 50-100 124 549 50100 (Zener) {Rectifim)
| LM30SH .95 NESIDA  6.00 LM390ON 55 0 a5 w9 Hpm barvd = s TYPE  VOLTS W PRICE TYPE VOLTS w PRICE
LM307CN .35 NES3IH 300 LM3905N .60 0 "‘: 3 2 2 28 o 89 3 n INHME 33 400m  4/1.00  IN4QO3 200 PIV 1 AMP .0
LM308H  1.00 NESI6T  6.00 LMSSS6N 185 G i % 2 % pin 110 ‘e 30 INTS1A 5.1 400m  4/100 IN4DOA 400PIV 1 AMP 10
LM30SCN  1.00 NES4OL  6.00 MC5558V  1.00 i (I © oo n s 125 it a1 INB2 56 400m 47100 IN3600 50  200m  6/1.00
LM30SK 110 NESSON .79 LM7525N .80 ;3 o = 8 3 ¢ : . INB3 62 400m 4100 IN4IAE 75 10m  15/1.00
LM309K 1.5 NES53 250 LM7528N  2.20 ¢ ) - i INTS4 68 400m  4/1.00 IN4I54 35 om  12/1.00
LM3IOCN 115 NES55V 5 LM7534N  2.20 SOLDERTAIL STANDARD (TIN} INSESB 15 400m  4/1.00 IN4734 56 w 8
M3 90 NESESH 1.5 LMISISN 1.5 4o .30 28 .26 28 pin s 99 90 N IN©232 5.6 500m 28 NI 62w 28
LM31IN 80 NESESN 195 80388 495 16 pin .3 ki) 2 36 pin 138 1.26 118 INT234 6.2 500m 28 IN4I36 [X] w 28
LMIBEN 150 NESGECN  1.95 LM75450 49 18 pin A2 3 37 40 pin 159 145 130 INE235 638 500m 28 INAT38 82w 23
LM3ISN 130 niss;c :;: 75451CN .39 24 pin 59 5 a9 ::ggs 12: 52.»6’" sn]l): :::m :g :w ;:
LM31SD  8.00 NESE: g 75452(N .39 X w
LM320K5 1.35 LMTO3CN 45 75453CN .39 SDLDER”"‘ s”'m:‘m: (GDLD) 1 & 5 INGB 150 Im 6100 INUIBS S0PV 35AMP 160
™ 135 MI09H . 75454CN 8pun S130 L - ; : INGSA 180 10m snoo INUIBE 100PIV 35AMP 170
Puszok s t 2 Bl ow 35 2 » 2B pim S 100 )
LM320K-12 1.35 LMI09N 2 TS49ICN 78 w“': » % 3 36 o 1’55 s 26 INCDO)  SOPIV 1 AMP INTIBG 200PIV 35AMP 180
LM320K-15 1.35 LMIION 79 7949200 89 e 02 Vo i3 Do b S8 Tes ING002 100PIV 1 AMP _m INT1B8 400PIV 35 AMP  3.00
LM323K5  14.00 LMTUIN 38 75494CN .89 o : - ' . : :
LM324N  1.80 LM723N 56 RCA LINEAR WIRE WRAP SOCKETS (GOLD} LEVEL #3 TRANSISTORS
LMI3IN 170 LMI23H .55 CA3013 170 1Wpm s45 a4 a7 pn $1.05 85 85 '
LM340K-5 195 LMT33N 100 CA3023 215 14pin 45 42 38 8o 140 1.25 110 Mn';i:% R 5’%; TEETD 0B ;nuos :Igl
LM340K-12 1.95 LMT39N  1.29 CA035  2.28 16pin .55 50 45 36pmn 159 145 130 an aa JFL 370 SNAmA ws: Pu}ggg " ‘;s:
LM340K-15 1.95 LM741CH 3/1.00 CA3038 135 18pn 15 &8 82 40pm 175 155 140 L
P N3221 4151 283053 S PNAZSD ;481
LM340K-24 1.95 LM741CN 3/1.00 cAg:;: ;.15 N2232A 5181 N385 95 2M4409 i" Y
LM340ToS 1.75 LMMI1-UN 39 cA .46 N3359 881 IN3TIA 281 sz Ui )
guestiw Wi 8w ip) SOPCS.RESISTOR ASSORTMENTSSI7SPERASST. e W30 & 80%. o
o .. o R k.
LM340To 15 1.75 LMMBH 39 CA3083 160 100HM 12 OHM- 15 OHM. 18 DHM. 22 OHM
-24 1.7! M74BN 086 5! . L2 - " - 3
LM340T0-241.75 LM748 39 €A3 9 ASSTA 5 27 0HM 33.0HM- 33 OHM. 47 DHM- 56 OHM HAWATT 5% = 50 PCS.
LMISON 1,00 LM1303N cA089 325 68 0HM 52 OHM.100 OHM.120 DHM.150 OHM [ CAPACITOR CORNER - —ggy
LM3SICN 65 ngoa: 8 l: cuos; 826 ASST.2  Sen: 180 OHM-220 OHM-270 OHM 330 OHM-390 OHM 1/4 WATT 5% = 50 PCS. 50 VOLT CERAMIC DISC CAPACITORS :
LM370N 115 LMI30SN 1.4 CA312. 1.85 19 1043 50-100 19 1049 50100
470 OHM 560 OHM- sao ow m onu |13
LM320H 115 LMI307N 85 CA3600 175 ASST.3 Sem 12K sk X AL St o0 s g‘:l gg .5 :g:; jggb :gg :a '_3333
MICROPROCESSOR COMPONENTS 3.3k 19K 47K 56K  6.8K 47 n|’ 05 ,g .g% .g;z .g: .3; s‘ss
2008 CPU $2085 8171 1024 RAM  $1295 ASST.4  Se: 82K 0K 12K 15K 1K 1/4 WATT 5% = 50 PCS. ;g:;:' sg ok - H B8 B
8080 CPU 14995  1702A 2KPROM 2995 . §§K é;x 33K o::x ;;x . oxn sopes Ampl 08 o 03 a 2 0
7483 648 RAM 295 52030 2KPROM 1995 ASST.5 o X K 82K 100K 120K VAWATT 5% = 3 100 VOLT MYLAR FILM CAPACITORS
8599 TriSum 7483 350 8223 PROM 3.00 150K 180K 220K 270K 330K ot 02 i o ol 3 o 08
1101 2568 RAM 225 2401 2K SR 985 ASST.6 S 390K 410K 560K 680K 820K AWATY 5% = 50 PCS, w22 a2 10 07 Bl 21 a7 13
B0y loimam  mas Avaaon Uaar 1 1M 2 R Mo 0 2 ot .
: . : X i . 4 Oet 02 07 2w B 22
2010 1K nuos RAM  Retainsdata wio Powsr 2995 ASST.7  Sex  2IM 334 3 4TM SEM AWEIT 5% = 50 PCS. L B e tsoun) CAPA:ITDHS
2107_4K 4sous Accass time-22 pin DIP 19.95 WV .28 3 n ” 25 n
tor onm ogic T ! UNTROD  748) 7402 TAO) A4 15 35V .28 2 A .. vV 31 .27 22
*Vary High an:lmmunnv * Holds 12 ea. 14 pin OIPS PRIME ASTE 3 o0 n0 ns up npz ST BT §_g‘ 323 ;: ;g n 33 m 3 .;; ;;
k44 pin(Edws Contection INTEGRATED  assts zu R I 4 5 B B 75 3 IR
THE KILOBYTE RAM CARD PorKit 6995 coant o e em2z 400 q i {0 :
“Complete 1Kx8 Memory * High Noise Immunity Components ASSORTMENTS *5" '™ 2%  comis awn s a0z o0 408 995 AT 1. 35v .28 H-EHA - :::anscrl:m?:msgnuﬁuns L
*Single Sv supply *500NS Access Tima &Kit includes sockets, ICS & o o Fap B B OB BB LIKEAR $1095 ASST. MINIAY;IH‘ L,L,‘M N RAadial Lead
Board 47 50 15 3 1 4 25 13 .10
N - = 50 .16 1“4 n 41 S0 6 4 M
FREE  With esch $75. arder of Microprocessor components, Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 33 50 15 3 0 1 % .5 a3 10
$12.00 got a one year subscription to BYTE the magazine ';’ California Residents — Add 6% Sales Tax 47 25 % 142 i g 04 0
Value___computer PHREAKS FREE _FREE _FRE Write for FREE 19755 Catalog — Data Sheets .25¢ each 0% A5 1310 1%t
16 50 % e a7 B s .lg ]
wr 28000 SERIES s 14 Zox owom aomoe o
8092 8223 249 a0 Wwowoas w42
8095 us 8230 2.59 u;g , ] a9 5 % 2 .: 10 %3 .: 13 :g
8121 8263 7.00 88, .00 0o % 2 20 1 ] 1§ .1
§23 1.59 8267 400 8826 300 100 50 3% 30 28 47 80 24 21 19
8130 2.18 8280 I 8830 259 20 2 28 B 00 16 19 15 14
{ : y 2 50 a5 41 38 100 % 4 20 18
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QUALITY ELECTRONIC COMPONENTA
— SAME DAY SERVICE —

NEW DISCOUNT SCHEDULE
SAVES YOU EVEN MORE!

1024 BIT STATIC MOS RAM
2102...$3.50

INTEGRATED CIRCUITS — TTL, CMOS, LINEAR & MOS

4 e s3I, 2 TAISSN TC 4p19aE g 4SIBAL .12
14018 2% JaSaN. e T45eN Tic  ao;AE _$156  450AL . S128
0N ... 2Mc  MGON .7 TAISIN. . 6 amilag . sla7  ASZTTAE...$200
740N M Ta70M M MION.SLI pzpar g1p  ASAE. ... 90c
740N PR 2T Me  TIOIN. . SLI) gop3ar. . 24c  NES4OL . $204
T405N. e 473N, e FAI6N, 9.9 A e NESS3A . §).87
T4D6N M T47IN. N T4163N. . 1,19 40751 e NESSAA . 5107
407N Mo TaTSN. Ste 74164N. . SLOB aozeAf. . $147  NESSSV. . aac
T408N. e 476N, e mun, S0 4027Al L3 NESSOA . 88¢
Facan 2 240N le8e  TAUISN.STO?  a2BAE. 5104 NESSOB.§3.83
THION He TeBN, 68c  TABON... Te  a0WaE . $136  NESSIA. . §383
740N 24c 183N, 68 J418IN... 8213 a0%a S0c  NES62B. .. §3.83
TAM, 24¢ T4BSN $Hn 08N B5¢ 40 3167 NES&5A . $1.45
74138 24c T484N, e PA190H, 51.45. 40344 34 NES668 piN]
TA4N $1.02 FASBON. .. 5213 TA91IN. .. $1.45 4035 $1.36 NESSIN . . $1.26
74180 e 740N, TN SV19 H00AE L $160  WATOCAL. a3
747N U MOl Ipe TN SI) agdlal 90 uATIOCA. 36
AXON. 24c TN 48¢ TN, S1 A0424| 82 UATIICA. . I7e
21N ol JAGIN . L3 TR L9, 40434 &7 UATZICA. . &0c
TABN 7494N, T T4279% S 40444 87¢ VAZIICY 43
426N e TAISN 8%¢ 4000AE W 0deal 5235 GATATCA.
TAZN, 43 06N . e 4001AE 24¢ D94 4 UATA8CY Ale
JA3IN, P13 TAI00N, . §1 24 400248 . 24 40! 57 MC1458Y. ., Sle
TN e 407N 3¢ 13 $1.50 4051l $1.48 ue 5.8
TA38N, 24 2N 3¢ 4007AE . 24¢ 4052A1 $1.44 [k $1.25
TA4ON, . ¢ TN 3 & 13 1.7 405341 $1.44 u3 b
THIN 1 TN 78 4009AK 23 A060AE, . . $1.67 41.80
4N (13 TABN 3% A010AE [ 406641 324A .. 8128
443N [ 14 AN N 4011AE e 40714l ¢ UATBOSCU. $1 25
Ta44N 13 37N 3 401248 24¢ 407241 26¢ uA7806CU. $1.25
JMSN 8¢ TAMIN 94 4013AE . 50c 4073A1 260 uATBOBCL. $1.25
T446N . N3 TA145N. 5106 4014AE. .. 81 58 40754l e UATBIXU. $V 25
JA4TN, e TAISON, . . $1.36 4015AE. . . $1.17 4081Al il uAT8ISCU. $1 25
TA48N, 85 715IN 85 0l6AE.. . 50c  4082Ae ... 26c  uATBIACU.$1 28
450N ¢ SN 7% SOVAE.§)26  4SO2AE.SMJb  uA7B2ACU. $128
45N W TASIN. $136 018AE. .. 5144 451NAE. 518D .
SILICON TRANSISTORS
N8 2c 10/52.00 1C/517.85 2N3640. .. .. 21c 10/52.00 1(/517.85
X . 2N3641. .. Tbe 10/51.55 lcmaw
8 N3643, .. .. 16c 10/51.55 1C/513.60
& MPS3643. ... 16c 10/8).55 1(/$13.60-
d N34S ... 21c 10/52.00 1C/517.85
X N3eds. ... 2t 10/52.00 1C/517.85
d 4 E 1C/513.60
d 1C/513.60
E 1€/$13.60
. 10/513.60
/52, j 1 1C/513.60
1.5/ 1 1C/513.60
1 )l 1C/813.60
18 ) 1€/513.60
1 1 1C/517.85
Lo 0/5). ll 10/517.85
: i 10/$2.00 1€/$17.85
. Y 1 1C/817.85
T 2. ) 1€/$17.85
: 72 1 1C/517.85
X 1.55 1 1C/$13.60
ot 1.55 . j }8} 44.20
MPS3638A. . 16c 10/$1.55 1C/$13.60 340.80
SLaSIIC MPS-A13....40c 10/$3.75 1C/534.00
ELECTROLYTIC CAPACITORS
— Radial Load — — Axlal Lead —
lofd/SOv. .. ... 8c 10/64c  1C/8 5.41 I0ufd/S0v. ... M 10/31.13 1C/S 9.56
2.20fd/50v . .. . Bc 10/6dc V¢S S.41 10/98 108 8.31
3.3ufd/Sov 8 10/64c  1C/S 5.4 10/$1.03 1C/$ 8.74
47615y 8 10/6dc  1¢/S 5.41 10/51.00 1675 6.48
10ufd/25v. 8 10/67c  1C/S 5.6 10/81.131/8 9.56
10ufd/S0v . . .. 10c 10/77: IC/S 658 10/51.131¢/S 956
220td/25v. 9 10/72c  1(/8 6. 10/51.32 1¢/sh.22
220td/50v. ... 12¢ 10/51.00 1C/8 848 10/51.32 1C/SN.2
100ufd/6.3v ... 9% 10/74c  1C/S 6.32 10/81.57  1€/513.30
100ufdf16y .. 1c 10/86c  1C/S 7.28 10/52.32 1C/519.70
100ufd25v . .. 13c 10/81.08 1C/$ 915 10/51.57  1C/8)3.
=~ A,|°| Leod — N 10/$2.35 1€/519.96
futd/50v Ne 10/90c  1¢/8 2.65  330ufdfiev V¢ 10/$2.35 1€/919.96
22d/50v .12 10/92c 1€/ 782 330utdi2Sv .. 32c 105254 1€/521.62
3.3ufd/35v .12 10/93  1C/8 791 470ufd/l6y ... 32 10/32.54 1C/521.62
3.3ufd/50v ... 12¢ 1098 1C/8 B.31 470ufd/2Sv . .. 37¢ 10/52.98 1C/525.36
4.7ufd35y ... 12 1093 1C/S 7.9 1000ufd/d6v .. 39¢ 10/53.13 1C/S26.6)
10ufd/lby. ... 10c 10/90c  1C/5 7.65 1000ufd/25v .. S6c 10/54.50 1C/$38.73
10ufd/2Sv . ... 12¢ 10/98c  1C/$ 831 2200ufd/l6y .. 62c 10/84.94 1C/341.98
DISC CAPS HARDWARE
100pf/S00v . . . 4c 10/36c  20/§ 6.09  2-56 1/4 Screw. ... 90¢/C S 7.20/M
220pf/500v . .. 4c 10/36c  2C/$ 6.09  2:56 1/2 Screw. ... 98/C S 7.80/M
470pf/500v . . . 4c 10/36c  2C/5 6.09 4-40 1/4 Screw. .. . 96¢/C § 7.80/M
1000pf/500v . . 4c 10/37¢  2C/S 6.22 440 1/2 Screw. .. . 92c/C § 7.30/M
2200p¢/500v . . 4c 10/37c (/S 6.22 6-32 174 Screw. ... 92c/C S 7.30/M
4700pf/500v .. 4 10/32%  2C/§ 5.41  6-32 1/2 Screw. . .. BBc/C § 7.00/M
-0lutd/500v. .. 6c 10/50c  2C/$ 8.55  B-32 3/B Screw .. $1.05/C § B.40/M
Olufd/SOy ... 3¢ 10/24c  2C/§ 4.05  8-32 5/B Screw .. $1.35/C  $10.80/M
-022ufd/25v. .. 3¢ 10/28¢  2C/S 473  2.56 Hex Nut . . .
047ufd/25y. .. Sc 10/42¢  2C/8 717 4-40 Hex Nut _
Jdufd/25v ... B 10j62¢  2C/$10.57  6-32 Hex Nut .
8-32 Hex Nut . .. S1. |
SILICON DIODES No. 2 Loct Wosher . 45¢/C § 3.50/M
1N4148. . 10/40c 1C/$3.50 1M/$34.00 No. 4 Lock Washer . 45¢/C  § 3.50/M
INA001. . 10/70c 1C/$6.13 1M/s59.50  No. b Lock Wosher . a5c/C § 3.50/M
ING02. . 10/72¢ 1C/56.30 IMiS6120  No- B Lock Wosher. 45¢/C S 3.50/M
TN4003. . 10/74c 1€/56.48 1M/362.90
Ing0a. . lorzke 1C/se 85 IMSe460  REED RELAYS R
N4005. . 10/82¢ /87, /$69.70 =
1NGGS. 1 10/90c 1C/S788 Ms76.50 & AP0 1av. G
IN40O7. S 10/99c 1C/SB75  1M/$85.00 V. Goll....
V2 & Y WATY CARBON COMP. RESISTORS

5 each of the 85 stondord 10% volves (2.2-22M) & W Resistors (425 pes.)
Sorted by volue $13/set 24 ore $12/set 59 ore §11/set.
5 ecch of the 70 standard 10% volues {10-5.6M) % W Resistors {350 pes.)
Sorted by value $13/set 2-4 are $12/set 5-9 ore §11/set.

MOLEX SOLDERCON IC TERMINALS

100/51 500/54.20 1000/88.20 5000/$38.20 50.000/5275
VOLUME DISCOUNT SCHEDULE 1.C. SOCKETS
Tt oy Horchendie o1 8 PinsolterTob . 17¢
S 0008 9.9 NET § 100.00-54%9.99 LESS 15% 14 Pin Solder-Tab . . 20¢

16 Pin Solder-Tab . . 22¢
18 Pin Sofder-Tab . . 29¢
24 Pin Solder-Tab . . 38c
28 Pin Solder-Tab . . 45¢
40 Pin Sofder-Tab . . &3¢
8 Pin Wire-Wrap . . 34c
14 Pin Wire-Wrop . . §2¢
16 Pin Wire.-Wrop _ S8c
18 Pin Wire-Wrap . . 60c
24 Pin Wire-Wrap . . 96¢
28 Pin Wire-Wrop . §).12
40 Pin Wire-Wrap . $1.56
Sand for fros carolog
o mail readers

sarvice card.

§ 10008 24.99 LESS 5%  $ 500.00-5999.99 LESS 20%
$ BOOS NLES10%  $IO00.00 & up . . LESS 25%
— Then Add the Stondard Chorge Below
STANDARD SHIPPING/HANDLING
CHARGE

I your merchondiss torel atter discount s betwesn:
3 0.00% 499 . odd $2.00

$ 50.00-499.99 . odd $0.25
$100.00 & up . . No Chorge

€OD ORDERS ACCEFTED FOR SAME DAY
SHIPMENT — CALL 218.681.6674

“Only Quality Components Sold!”

CIRCLE NO. 13 ON FREE INFORMATION CARD

INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING at home all
makes including transistor. Experimental kit—trouble-
shooting. Accredited NHSC, Free Booklet. NILES BRYANT
SCHOOL, 3631 Stockton, Dept. A, Sacramento, Calif.
95820.

LEARN WHILE ASLEEP, Hypnotize! Strange catalog free.
Auto-suggestion, Box 24-2D, Olympia, Washington 98501_.
DEGREE IN ELECTRONICS through correspondence. Free
catalog. Grantham, 2000 Stoner Avenue, Los Angeles,
California 90025.

INTENSIVE 5 week course for Broadcast Engineers. F.C.C.
First Class license. Radio Engineerlng Incorporated, 61 N.
Pineapple Ave., Sarasota, Florida 33577 and 2402 Tide-
water Trail, Fredericksburg, VA 22401.

F.C.C. MANUAL /

PASS FCC EXAMS! Memorize, study — T-‘l
Arewery” for FCC 1t and 2nd clem R

Telephone iicenses. Newly revissd multiple
choice questions and disgrems cover all erses
testad in FCC axams plus “’Seif-Study Ability
Test.” $9.96 postpaid. Monsybeck Guarsntse

COMMAND PRODUCTIONS P.O. BOX 26348-P
1010 ENGINCERING BININ SAN FRANCISCO, CALIF. 94126

SCORE high on F.C.C. Exams ..Over 300 questlons and
answers. Covers 3rd, 2nd, 1st and even Radar. Third and
Second Test, $14.50; First Class Test, $15.00. All tests,
$26.50. R.E.I., Inc., Box BO6, Sarasota, Fla. 33577.

UNIVERSITY DEGREES BY MAIL! Bachelors, Nias(ers.
Ph.D's. Free revealing details. Counseling, Box 1162-PE9,
Tustin, California 92680.

SELF-STUDY CB RADIO REPAIR COURSE. THERE'S
MONEY TO BE MADE REPAIRING CB RADIOS. This easy-
to-learn course can prepare you for a career in electronics
enabling you to earn as much as $16.00 an hour In your
spare time. For more information write: CB RADIO REPAIR
COURSE, Dept. PE095, 531 N. Ann Arbor, Oklahoma City,
Okla. 73127.

DRAFTING—Blueprint Reading (Mechanical,

Electronié,
Architectural). Home Courses $25.00. Send $2.00 first les-
son. Prior, Inc., 23-09 169th Street, Whitestone, N.Y. 11357.
UPDATE your electronics knowledge and add a FCC first
class license. Home study. Free catalog. Genn Tech., 5540
Hollywood Bivd., Los Angeles, CA 90028.

FM BROADCAST STATION. Start your own. Learn how.
Details free. Broadcaster, Box 5516AK, Walnut Creek, CA
94596.

UNDERSTAND DIGITAL ELECTRONICS—Calculators,
Microprocessors, clocks. New programmed learning
courses. Design of Digital Systems, 6 volumes, only $14.95.
Digital Computer Logic, 4 volumes, $9.95. Both $19.95. Un-
conditional refund If dissatisfied. Cambridge Learning. 300
East 56th Street, New York, N.Y. 10022.

TREASURE FINDERS

NEW KITS !

NEW KITS !

JAMES ELECTRONICS

P.Q. BOX 822

BELMONT, CALIFORNIA 94002

(415) 592.8097

DIGITAL VOLTMETER

i e n?g

$39.95 Per Kit

Thus is a 3% digit. 0-2 volt Digltal Voltmeter,
wilth 2 .5% full scale accuracy. It is based
around the Siliconix LD110, LD11T1 DVM
chip set. The voltmeter uses MANT readouts
1.3 high) to provide a highly readabie dis-
play. The unit requires the loliowing supply
voltages; 12, =12, 5. The uaft comes com-
plete with all components to build the unit
pictured at the left, that is a complete DVM
fess power supply.

LOGIC PROBE

The Logic Probe is 8 unit which is lor the
most part indespensible in trouble shooting
logic famities. TTL. DTL, RTL, CMOS.
derives the power it needs to operate directly
ott of the circuit under test, drawing a scant
10 mA max. It uses a MAN3 readout to
indicate any of the following states by these
symbols: (H1}—1 {LOW)—o (PULSE}-P. The
Probe can detect high Irequency pulses to
45 MHz. It can’t be used at MOS levefs or

[N |

circuit damage will result.

$9.95 Per Kit

DIGITAL COUNTER

$29.95 Per Kit

This 15 a3 4 digit counter unit which will
count up to 9999 and then provide an over-
flow puise. 1t is based around the Mostek
MK5007 digital counter chip. The unit per-
forms the following tunctions: Count [nput,
RESET, Latch, Overtiow. The counter oper-
ates up to 250 kMHz. The countes is an ideal
unit to be used as a frequency counter, where
the anly extra components needed would be
& timebase, divider chain and qate. The unit
requires 5V, and -12V. The unit comes
complete as shown on the left tess power
upply.

ONE K'LOBYTE RANDOM ACCESS MEMORY

This memory card is for the mast part 3
universal unli that can be used in almost any
microcomputer from a HOMEBREW to an
ALTAIR 8800. It uses an array of 2102 1k x
1 static random access memories to produce
2 1024 x 8 memory compatible with most
standard microcompuler systems. We provide
everything lrom the super low noise vector
logl card, to fine quality fow profile sockets,
to the sight 2102's. We even inciude timing
diagrams and tantulumn bypass capacitor

$69.95 Per Kit

FREE FACT-FILLED CATALOG! World's fargest selection!
Metal detectors starting at $79.50. Two year guarantee!
Three factories, U.S.-Canada. 1,200 dealers - Service
Centers nationwide. Finest instruments at any price!
Budget Terms. Dealer inquiries invited. Write: White's
Electronics, Inc. Dept. PD5W, 1011 Pleasant Valley Road,
Sweet Home, Oregon 97386.

TREASURE FINDER locates buried gold, silver, coins,
treasures. 6 powerful models. Instant tinancing available.
Write or call for free catalog. Phone {713) 682-2728 day or
night. Dealer inquiries invited. Relco, Dept. AA20, Box
10839, Houston, Texas 77018.

REAL ESTATE

B_IG_ NEW .. FREE.. FALL CATALOG! Over 2600 top
values in 40 states coast to coast! UNITED FARM
AGENCY, 612-EP, West 47&81., Kansas City, Mo. 64112,

RECORDS

OLDIES. 45rpm. Free Catalog. Corny's Record Shop, Box
166TM, Mason, Ohio 45040.

FREE RECORD COLLECTION Reviewers wanted. Anyone
qualifies. We ship you new records to review. You pay
postage. Records are free. Applicants accepted "first
come™ baslis. Write: Research PE, 6162 Washington Circle,
Miiwaukee, Wisconsin 53213,

RUBBER STAMPS

RUBBER address stamps. Free catalog. 45 type styles.
Jackson's, Box 443G, Franklin Park, Ill. 60131.

AmericanRadioHistorv.Com

5VOLT 1 AMP T2L SUPPLY

5 VOLT 1 AMP
T?L suePPLY

This is a siandard TTL power supply using
the weil Known LM309K regulator IC to
provide # solid 1 AMP of current at 5 voits.
We uy to make things easy for you by
providing everything ycu need n one pack-

age. Including the harcware for only.

$9.95 Per Kit

PLASTIC INSTRUMENT CASE

These cases are fine quality units made by 3
German manufacturlng fsm which it to the
dimansions of our DVM and COUNTER kit
with room enough left for power supply or
batteries. Excellent for many other projects
a3 well. Dimensions 2 x 3-1/8" x 5.7/8".

$5.95 Per Case

Satisfaction Guaranteed. $5.00 Min. Order.

U.S. Funds.

Add $1.25 for Postage — Write for FREE 19755 Catalog
California Residents — Add 6% Sales Tax

IAMES

BOX 822, BELMONT, CA. 94002
PHONE ORDERS — (415) 592-8097
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THESE PRICES WITH QUR COMPETITORS' (DONT FORGET
TO INCLUDE VOLUME DISCOUNT) AND SEE iF YOU WON'T

1S NOT WORTH AS MUCH AS IT USED TO BE, WE ALL MUST
M oney BE CAREFUL TO GET TOP VALUE PER COST. COMPARE SCHOTTKY TTL

SPECIAL CLOSEOQUT  Setalos | Unit

GET MORE FOR YOUR MONEY. REMEMBER, OUR'S ARE FACTORY TESTED, SALE on 74S00 series Number | Price
FIRST RUN PRIME PARTS— NOT FACTORY FALLOUTS OR SECONDS. IF YOU'RE A 74501 | .50

REGULAR CUSTOMER, INQUIRE ABOUT OUR NEW BLANKET DISCOUNT. Schottky TTL. Thisisa 74503 | 20

- 74504 | 55
] ) one-time offer, as we are 74505 | 585
SEMICONDUCTORS s Ll
this fast TTL. These 74520 | 50
Solid State Systems, Inc. has in stock a wide range of 7400 SER'ES items are offered at our 74521 | .50
. . . ‘. 74522 | .50
S?MICONDUFTORS including 7'400 TTL, Linear IC’s, cost, but only while rasan | o8
Diodes, Transistors, and TRIAC's. = O ol = ) a5 5oR|Wsom
Ini d
These items are ALL factory tested FIRST-RUN Nu:::, ,,,?;. Nu:::, Price th‘ey ik, UEES BETR 74551 | .50
PRIME. All 1C’s are supplied in 18-, 14-, 16-, or 24-pin 250 0 28a | 250 will NOT be backorder- 74560 | .50
DIP plastic or ceramic package except for NE540 and 7401 | .20 7485 | 1.40 ed and credit will be ;:si .:g
SE540, which come in a TO-3 package. 7402 .20 7486 48 issued for all items 7as7e | o5
= 7403 .20 7489 | 3.50 24578 | 99
e Descrition it 7408 | .0 7490 | 68 SOLD OUT. Get them d
. 745107 | 99
Number Prices 7405 2z 7491 | 1.00 hil h il in e || &3
12-17501 | NEBO1A Video Amplifier 2.50 7406 | .40 7402 | 68 while they are st Taea| oo
12-27531 | NES31V High Slew Rate OP Amp 2.60 7407 .40 7493 .68 stock! 90 '99
12.37540 | NE540L Power Driver 2.00 7408 2 7494 .98 —_—
12-35540 | SE540L Power Driver 4.00 7409 22 7495 98
1217550 | NE550A Precision Voltage Regulator 1.00 7410 2 7496 98
82-03554 | S1-3554E, 5V 3 Amp Voltage Reg 7.50 7411 {21 74100 | 1.25 4000
12-27555 | NES55V Timer .80 7413 .45 74104 | .60
12-26556 | NS556V Operational Amp 1.50 7416 .38 74105 | .60
12-25658 | NSS58V Dual Operational Amp .68 7417 .38 74107 | 42 SER'ES
12-17560 | NES60B Pl Locked Loop 2.25 7418 | .30 74121 | 48
12-17561 [ NES61B Phase Locked Loop 2.25 7420 .20 74122 { .60 -
12-17562 | NES62B Phase Locked Loop 2.28 7421 | 20 74123 | 1.00 Catalog Description CiR
12.17565 | NES66A Phase Locked Loop 2.25 7423 | .40 74141 | 1.25 Number Prices
12-27566 | NES66V Function Generator 2.25 7425 40 74145 | 1.21 4000 Dwal 3-Input Positive NOR Gate Plus Invarter .29
12-27567 | NE567V Tone Decoder PLL 2.25 7426 26 74150 | 1.42 4001 Qoad 2-tnput Positive NOR Gate 29
12-165595 | N6S95A Linear 4-Quad Multiplier 2.25 7430 20 74151 | 1.00 4002 | Dusl 4-Input Positlve NOR Gate .29
12-15596 | N5596 A Balanced Modulator-Demod 1.65 7437 .44 741563 | 1.2 4006 18 Stage Static Shift Register 2.5
12-25709 | 709CV Operational Amp .38 7438 a4 74154 | 1.95 4007 | Owal Complimentary Pair Plus I nverter .29
12-15710 | 710CA’Voitage Comparator .30 7440 .20 75155 | 1.25 4008 4-8it Full Adder W/Parallel Carry Out 1.36
12-15711 [ 711CA Dual Voltage Comparator .32 7441 1.00 74156 | 1.25 4009 Hex Buffer, Inverting Type .74
12-15723 | 723CA Precision Voltage Reg .85 7442 1.00 74157 | 1.30 4010 Hax Bufter, Non-inverting Type 74
12-15733 | 733CA Differential Video Amp 1.40 7443 1.00 74158 | 1.30 4011 Quad 2-Input Positive NAND Gate 29
12-25741 | 741CV High Performance Op Amp .45 7444 1.00 74161 | 1.50 4012 Dual 4-lnput Positive NAND Gate .29
12-16747 | 747CA Dual Operational Amp .95 7445 [1.20 74162 | 1.50 4013 | Dual D-Type Flip-Flop W/Set-Reset 67
12-25748 | 748CV High Performance Op Amp .35 7446 1.00 74163 | 1.50 4014 8-Stage Static Shift Register 1.86
7447 .90 74164 | 1.50 4018 Dual 4-Stage Static Register 1.79
21-10270 | IN270 Germanium Switching Diode 12 7448 | 1.00 74165 | 1.50 4016 Quad Bilnteral Switch .67
42-14001 | 1N4001, 1Amp, 50PRV, Rec Diode .07 7450 .20 74166 | 1.50 4017 | Dacade Counter/Divider W/Decoded Outputs 1.69
42-14002 | 1N4002, 1Amp, 100PRYV, Rec Diode .08 7451 .20 74170 | 2.75 4018 | Presettable Divide-By-'N’" Counter 1.86
42-14003 | 1N4003, 1Amp, 200PRV, Rec Diode .09 7453 .20 74175 | 2.00 4019 Quad AND-OR ‘‘Select”’ Gate .67
42-14004 | 1N4004, 1Amp, 400PRYV, Rec Diode .10 7454 .20 74176 | 1.75 4020 14.Stage Ripple-Carry Binary Counter/Divider | 1.86
42-14005 | 1N4005, 1Amp, 600PRV, Rec Diode KX 7459 .20 74177 | 1.78 4021 8-5tage Static Shift Register 1.79
42-14006 | 1N4006, 1Amp, BO0PRV, Rec Diode 12 7460 -20 74180 | 1.00 4022 Divide-By-8 Counter W/8 decoded outputs 1.69
42-14007 | 1N4007, 1Amp, 1000PRV, Rec Diode .13 7470 32 74181 | 3.95 4023 Triple 3-Input Positive NAND Gate .29
42-14148 | 1N4148 Silicon Switching Diode .08 7472 -2 74182 | 95 4024 7-Stage Binary Counter 1.43
73-10746 | 1N746A, 3.3V, 6%, 400MW, Zener Diode | .15 7473 40 74192 | 1.28 4025 Triple 3-input Positive NOR Gate .29
73-10747 | IN747A, 3.6V, 5%, 400MW, Zener Diode [ .15 7474 -40 74193 | 1.28 4026 Dacade Counter/7-Seg. Decoder, Disp. Ensble 2.89
73-10748 | 1IN748A, 3.9V, 5%, 400MW, Zener Diode .15 7475 54 74196 | 1.95 4027 Dual J-K Master-Slave Flip-Flop W/Set & Resat 84
73-10749 | IN749A, 4.3V, 5%, 400MW, Zener Diode | .15 7476 42 74197 [ 1.95 4028 | BCD-To-Decimal Decoder 1.43
73-10750 | IN7B0A, 4.7V, §%, 400MW, Zener Diode | .15 7480 .50 74198 | 2.65 4D29 | Presettatde Up/Down Counter, Binary or BCD | 2.11
73-10751 | IN751A, 5.1V, 5%, 400MW, Zaner Diode | .15 7482 93 74199 | 2.65 4030 | Quad Exclusive-OR Gate .67
7310762 | IN752A, 5.6V, 5%, 400MW, Zener Diode | .15 7483 | 1.30 4033 Decade Counter/7-Seg. Decod. & Ripple Blank. | 3.23
73-10753 | 1N753A, 6.2V, 5%, 400MW, Zener Diode | .15 4035 4-Stage S.hift Repgister (Parallel-In, Parallel Out) | 1.86
73-10754 | IN754A, 6.8V, 6%, 400MW, Zener Diode | .15 - = 2041 12-Stage Ripple-Carry Bin, Counter/Divider 186
73-10766 | IN788A, 7.5V, 5%, 400MW, Zener Diode | .15 If your merchandise total is between: 424? Qif,’}':u.,z,mﬁ'im:ﬂ Bu::,:, ! 1.35
73.10756 | IN756A, 8.2V, 5%, 400MW, Zener Diode | .15 v )
7310767 | IN757A, 9.1V: 5%, 400MW, Zener Diode | .15 STANDARD CHARGES :g:; g:z ﬁ'g;":f,s ?_m:tc" :_i:
73.10768 | IN758A, 10V, §%, 400MW, Zener Diode | .15 q 4044 | Quad NAND R/S Latch 1.26
73.10759 | IN759A. 12V._ 5%, 400MW, Zener Diode | .15 ::: ~~~~~ :ggs 2029 Hex Buffer/Converter, Invarting Type [~ 92
TRANS‘STO ce ' 4050 Hex B uffar/Converter, Non-Inverting Type 72
54.23860 | 2N 3860 NPN General Purpose Transistor | .21 cadd..... :g-:g 4051 | Single 8 Channel Multiplexar 201
ad‘:\li).(.:;-l.AR.GE 4052 Diffarantial 4-Channel Multiplexer 2.11
45-03003 | 3mA Gate 50V 3 Amp. TRIAC =0 || SRYEEMDoecscosao 0 4053 | Triple 2-Channel i 2.11
4503203 | 3mA Gate 200V 3 Amp. TRIAC 1.69 The above charges include shipping via 4060 14-Stage Ripple Carry Bin. Count./Div. W/Osc. | 2.65
45-03403 | 3mA Gate 400V 3 Amp. TRIAC 2.1 First Class or UPS (your Choice), and 4066 Quad Bilateral Switch 1.26
45-10003 | 10mA Gate 50V 3 Amp. TRIAC 1.06 insurance for all domestic shipments. 4071 Quad 2-input OR Gate .36
45.10203 | 10mA Gate 200V 3 Amp. TRIAC 1.36 . 4072 Dual 4-Input OR Gate 36
45.10403 | 10mA Gete 400V 3 Amp. TRIAC 1.70 SPECIAL CHARGES 4073__| Triple 34nput AND Gate ____ 36 _
45.25003 | 25mA Gate 50V 3 Amp. TRIAC .85 TT4075 | Tripte 3-4nput OR Gate 36
45-26203 | 25mA Gate 200V 3 Amp. TRIAC 19 €OD L. $1.00—additional 4081 | Quag 2-1nput AND Gate 36
45-25403 | 25mA Gate 400V 3 Amp. TRIAC 1.53 ... .$0.50—additional 4082 Oual 4-Input AND Gate .36
4550010 | SOmA Gate 50V 10 Amp. TRIAC 84 | PostalInsurance ...... $0.25—additional 4502 | Stobed Hex Inverter/Buffer 1.28
4550015 | SOmA Gate 50V 15 Amp. TRIAC 131} Special Delivery ... ... $0.75—additionat __4510 | BCD Up/Down Counter 1.96
4550212 :gm‘\ 2"8 ;gDV 10 Amp. Ts'Ag 12~§5 4511 BCD-To-7 Seq. Latch/Decoder/Driver | 198
45-6021 mA Gate 200V 15 Amp. TRIA .33 4512 8-Channel Data Selector 2.3
45.50410 | SOmA Gate 400V 10 Amp. TRIAC 1.72 VOLUME OISCOUNT SCHEDULE el Y o e o e N
45-50415 | SO0mA Gate 400V 15 Amp. TRIAC 2.95 N . 4515 4-Bit Laich/4—16-Decoder y
26-50010 | 50mA Gate 50V 10 Amp. TRIAC 75 Merchandise Total Dz 4516 Binnr: u:/llaowns :ouc::r o f.;;
46-50015 | SOmA Gate 50V 15 Amp. TRIAC 1.18 $ 000-% 999 . .NET 2518 Daal BCD Up Counter 2.04
46-50215 | 50mA Gate 200V 15 Amp. TRIAC 2.10 $ 1000-8$ 2499 Less 5% 4520 Dusl Bin. Up/Down Counter 2.04
46-50410 | SOmA GAte 400V 10 Amp. TRIAC 1.85 $ 2500-% 9999 .. Less 10% 4528 Dusl Monostable Multivibrator 1.69
46-50415 | SOmA GAte 400V 15 Amp. TRIAC 2.60 $ 100.00 - $499.99 ... Less 15% 4585 4-Bit Magnatude Comparator 213
$ 500.00-$899.99 ......... Less20% |
SEND YOUR ORDER TO: [ swcooommee . ez OR CALL: |800—325—298I
A T T B 1 T ST T T e e S S e F T T =

* LS SR T SOLID STATE SYSTERS, INC.
iLrlI NS ATk P. O. BOX 617 nase g
W 2l COLUMBIA, MISSOURI 65201 -~
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BOOKS AND MAGAZINES

REMAILS

FREE catalog aviation/electronic/space books.
Publishers, 329PE Aviatlon Road, Fallbrook, California

92028.

Aero
MA 01754.

FREE book prophet Elljah coming before Chnst Wondevtu|

bible evidence. Megiddo Mission, Dept. 64, 481 Thurston

Rd.. Rochester, N.Y. 14619,

HYPNOTISM

MAGNETS

Randallstown,

FA_ST CO—NEIE)ENTIAL, your mail received, forwarded fron-w
mini computer capita! of the worid. B.J., Box 441, Maynard,

$1.00. Magnets,
Maryland 21133,

MAGNETS AII types Specials- 20 disc, or 10 bar, or 2 stick,

or 8 assorted magnets, Box 192-H,

SLEEP learning. H_ypnoﬂc method. 92% effective. Details
free. ASR Foundation, Box 23429EG, Fort Lauderdale

Florlda 33307.

FREE Hypnotism. Seif-Hypnosis. Sleep Learning Catalog!
Drawer H400, Ruidoso, New Mexico 88345.

AMAZING self-hypnosis record releases lantasnc mental
power. Instant resuits! Free trial. Write: Forum (AA9), 333

North Michigan, Chicago 60601.

Semplex, Box

Mass. 01370.

MISCELLANEOUS

12276P, Minneapolis, Minn. 55412.

WINEMAKERS: Free illustrated catalog yeasts, equipment.

CORVAIR PARTS—1300 ditferent Corvair parts stocked:
large catalog $1.25. Clark’s Corvair Parts, Shelburne Falls,

INTEL 8080 CPU

$169.00
8008 8 BIT MICRO PROCESSING
$35.00

CHIP (with data book)

2102-2 1024 BIT RAM

5202A UV PROM ....... ...
MM5203 UV PROM . .......
1702A UV PROM .. ... $1

MINIATURE TRIM POTS
5K, 10K, 25K, 50K, 100K, 200K
$.75 ea. 3/$2.00

MULTI-TURN TRIM POTS
Similar to Bourns 3010 style 3/16" x %" x
1%". 50, 100, 2000, 5000

ohms $1.50

LIGHT ACTIVATED SCR's

TO-18 200V 1A $1.75

PRINTED CIRCUIT BOARD
4Y2"x6Y2" single sided epoxy
board, 1/16" thick, unetched
$.50 ea. 5/$2.20

TRANSISTOR SPECIALS
2N6517 NPN Si T
2N5086 PNP Si ro 92 ..4/51
2N4898 PNP TO-66
2N404 PNP GE TO-5 .
2N3919 NPN Si T0-3 RF
MPSA13 NPN Si T0-92 ...
2N3767 NPN Si TO-66 ...
2N2222 NPN Si TO-18 ...
2N3055 NPN SiTO-3 .........
2N3904 NPN Si T0-92 ..
2N3906 PNP Si T0-92... ..
2N5296 NPN Si T0-220 .......$
2N6109 PNP Si T0-220 .......
G HPRS T0E S kA

WER
MJ2252 NPN'Si T0-66
2N3638 NPN SI TO-5.
2N2218A NPN Si TO-5

SR )
fogoop $
..5/%1
4/%1.

Conductive Elastometer low Profile
Calculator keyboard ..$6.00

2N5460 P FET . ..$.45
TIS 73 N FET ....5.45
2N4891 WIT .. .$.45
ER900 TRIGGER DIODES 4/31 00
2N6028 PROG. WJT ..........$.65

.75
.90
.00

C/MDS (DIDDE CLAMPED)
74C02 —$ .50 CD4019—$ .58
74C10 —$ .50 CD4022—$1.25
74C157—$2.00 C€D4023—$ .30
CD4001—$ .30 CD4024--$1.00
CD4002—$ 30 C€D4025—$ .30
CD4006-%$1.50 CD4026—$ .67
£D4007—% .30 CD4027-—$1.20
CD4009—$ .67 CD4028—$1.09
CD4010—$ .67 (CD4029—%1.42
CD4011—$ .30 CD4030—$ .30
CD4012—$ .30 CD4035—$1.42
CD4013—$ .53 CD4042—$ .84
CD4015—-$1.17 CD4046—$2.55
CD4016—$ .63 CDA4047—$3.10
CD4017—$1.34 CD4050—$1.05
CD4018—§1.45 CD4055—$2.70

00

00

CAPACITORS
35V at .47 UF TANT 5/$1.00
35V at 6.8 UF TANT 3/$1.00
20V at 150 UF TANT .$ .40
6V 30 UF TANT ....5/$1.00
12V 200 UF ELECT....$.30
200V 4.7 UF ELECT ...$.30

ARRAY

MAN-7
SLA-3 .

[o0-33-a 3 DIG. LE

MAN-1 READOUT. :$1.75
MAN-3 READOUT. .$1.00
MAN-4 READOUT . '$1.30
READOUT $1.25
$4.5

D
READOUT .$1.65{ Full Wave Bridges

CD 201

100x100  IMAGE ~ SENSOR
CHARGED  COUPLE  DEVICES
USED IN SOLID STATE CAMERAS,

WITH APPLICATIONS . . .$145.00

4 WATT IR
LASER DIODE

CD 110 LINEAR 256 X1 BIT SéLF
SCANNING CHARGED COUPLED

VERIPAX PC BOARD
This board is a 1/16”single sided
paper epoxy board, 4%"x6l2",
DRILLED and ETCHED which
will hold up to 2] smgle 14 pin
IC’s or 8, 16 or LSI DIP IC's with
busses for power supply con-
nector. $5.25

FPA 711-7 LEVEL Diode Array Op-
tical Tape Readers . .$5.95

DEVISE, WITH DATA 125.00

RED/GREEN BIPOLAR LED
MT-2 PHOTO TRANS

MV 5053 YELLOW GREEN
OR ORANGE LED

RED GAP QSL-3 LED

14 PIN DIP SOCKETS

16 PIN DIP SOCKETS
MOLEX PINS

8 PIN MINIDIP SOCKETS

$1.30
6

Low cost digital volt meter kit
contains integ. circuit schem.,
PC boards, LED displays, reg-
ulators. Outer case and battery
not supplied, accurate to = one
count, has range of one mv to
1.999 VDC. Overall dimensions
142"x3"x5" $62.00

SANKEN AUDIO POWER AMPS
Si 1010 G 10 WATTS.....$ 690
Si 1020 G 20 WATTS. ... .$13.95
Si 1050 G 50 WATTS $24.95

LINEAR CIRCUITS

LM 309K SV 1A REGULATOR
723 ~40 +40V REGULATOR

10 WATT ZENERS

3.9, 47 0R 18V

1. WATT ZENERS 5.6,

10. 12, 15, 18, OR 22V §
Silicon Power Rectifiers
PRV 3 S0A
100 .80
200 118
400 140
600 180
2.20
2.75

| 800
1000

REGULATED MODULAR
POWER SUPPLIES
15vDC AT lOOma
115VAC IN $24.95
S5VDC AT 1A, 115‘(AC INPUT $19 85
12V .5A 4.95

IN 4148 (IN914) . 14/$1.0D

1103 1024 bit RAM D
NEC 6003 2048 bit RAM .
1101 256 bit RAM

8223 PROM .

7489 RAM .

.$4.75

TTL IC SERIES
30 7476 .45
7480— .60

7491—1.00
7492— 75
7493 .60
7495— .80
7496— .85
8267—1. 95

74155—1.05
74157—1.18

.49
74163—1.70
74165-1.78
74173—1.55
74175-} .60

74196—1.90
75324—1.75

7475 60 75491110

301/748 -Hi Per. Op. Amp
307 QP AMP
CA 3047 - HI PERFORM OP AMP
CA 3089 FM IF SYSTEM
LM 320 -5 or -15V REG
741A or 741C OP. AMP.
709C OPER. AMP
340T§') 8‘: 12, 15 18 24v
101 OPER AMP HI PERFORM
LM 308 Oper Amp Low Power
747—0UAL 741
556—QUAL TIMER
537—PRECISION DP. AMP
LM 3900—QUAO OP AMP
LM 324—QUAD 7.
560—PHASE LOCK LOOP
561--PHASE LOCK LOOP
565—PHASE LOCK LOOP
566 FUNCTION GEN.

567—TDNE DECODER
703~—RF iF AMP
LM 370—AGC SQUELCH AMP
555—2 ps — 2 HR. TIMER
553 QUAO TIMER
FCD 810 OPTO ISOI.ATOR
1456 OPE
1458 DUAL OP AMP
LM 380—2w AUDIO AMP
LM 377—2W STERQ AUDlO AMP
LM 381—STEREQ PREAMP
LM 382—DUAL AUDIO PREAMP.
LM 311—HI PER. COMPARATOR
LM 319-—Duai Hi Speed Comp
LM 339—QUAD COMPARATOR
8038C IC VOLT CONT. OSC. 54 40

TRIACS

Terms: FOB Cambridge, Mass. Send
Check or Money Order. l;\clude
Postage. Minimum Order $5.00.
COD'S $20.00.

SPOT MIN TOGGLE SWITCH

DPOT MIN TOGGLE SWITCH

CT7001 Calendar Alarm
CLOCK CHIP

.$1.50
.$2.25

.$6.75

4
i
1
7

1
[ R Ty
i} i

Send 20c for our catalog featuring Transistors and Recmiers;

14

SOLID STATE SALES

P.0. BOX 74A
SOMERVILLE, MASS. 02143 TEL. {(617) 547-4005
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WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM
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Altaj Electronic Bargains

PRICES SLASHED! WE WANT YOUR BUSINESS. SATISFACTION GUARANTEED ON EVERY ITEM

assorted boards.
TTL, diodes, transistors,

250 IC’s $3.95.

COMPUTER BOARD BONANZA
We bought over 4 tons of
Contains

5 board assmt. with 150 to

+Designed ‘for
$1.39 (3 Digits)

I DIGIT LED READOUT ARRAY
Like Litronix DL-33. 3 MAN-J style reac-
\ Outs in one package. Factory new units
calculators.

i,

LM309K
TO-3 Case. 1 AMP 5 VDOC
Voltage Regulator. Brand New
By National g1 9

C - MOS

CD4cco - .24 CDA4gls - 1.19 CD4026 1.49 CD404a4 - .59
CDA4001 - .24 CD4016 - .59 CD402 59 CcD4047 - .59
CD4002 - .24 CD4017 - 1.29 CD4028 .99 CD4049 .59
CD4006 1.49 CcDA4018 - 1.49 CDA02 1.39 CD4050 .59
CD400 .24 CD4019 .59 CDA4030 .49 CD4066 .99
CD4008 1.15 CD4020 1.59 CD4aQ32 .24 CcD4077 .39
e[c CDA400! .59 CDA4021 1.49 CD4033 1.49 74C02 .29
' €DA40o11 .24 cD4022 1.19 CD4035 1.39 74C04 - .29
CDaol2 .24 CD4023 - .24 CD4040 1.59 74C107 - 1.29

CD4013 - .59 CD4024 - 99 CD4041 - .89

Cco4014 1.49 CD4025 - .24 CD4042 - 79
LITRONIX DL707 -

.30 IN.CHAR. Common Anode. 2
Special —
SPECIAL — $1.19 B

MAN-3 LED READOUTS
Brand new. lactory pnime units. .12 in.
character. Common cathode. Perfect for
calculators. 39c ea. Best Price Any-
where!

CALCULATOR CHIP BONANZA
PRICES SLASHED!

The newest and easiest to use chips
available today. Made by famous US mfg.
All are 28 pin DIP. Features: direct LED
segment drive, low power consumption,
internal keyboard debounce, internal
clock oscillator, single supply voltage,
internal keyboard encoding, and floating
decimal point. Does not require many
external components as do older types
like CT5001, 5002, 5005, etc. We offer the
most sophisticated functions for the
lowest price anywhere.
Chip #1 — 8 Digit, Constant, Six Func-
tion (-, -, x, +, %,~/) —$2.49

DIGITAL ALARM CLOCK IC
The newest and easiest to use alarm chip
on the market today. Features:
. Single supply voltage.
. LED intensity controi
. Simple time set.
4 or 6 Digit LED Display
AM-PM indication
. 24 Hr. Atarm,
. 10 minute snooze.
. Outperforms MM5316
Order #70250 — $6.95 (2 FOR $12)

FLOURESCENT

READOUT TUBES
7 Segrments. B%Green in color.
Mfg. by ISE. G8 The most
popular display used In many im-
ported clocks and calculators. Per -
fect far use with MM5316 clock
chips.
SUPER SPECIAL 69c ea.

12 For $5.95

1 AMP RECTIFIER RIOT!
We bought over 10 million
pieces untested. 1N4000
series. Also a few 1 watt
ZENERS mixed in. Sample
tests show this lot contains

MM5314 NATIONAL CLOCK CHIP
The most popular clock chip around. We

MOTOROLA MJE 3055
Plastic version of 2N3055. NPN Silicon.
90 Watts 15 Amps. SPECIAL — 69c¢

made a huge speclai purchase of factory
fresh, prime units. Lowest price in USA.
24 Pin DIP. 4 or 6 Diglts. With Specs.

$3.95

N e )
b g
\\\ DIGITAL WRIST
Glse WATCH CRYSTAL
Brand new, mfg. by CTS-KNIGHT. 32.768
KHZ. Standard, most popular {ype.

Special $1.95

many useable devices, some
even up to 1 KV. Sold as is
assorted, but you will be
happy. 100 PCS — $1.29
500 PCS — $4.95 l
Free 28 Pin Socket with purchase of
any clock or caiculator chip.

8008 MICROPROCESSOR
Computer on a chip. 8 Bit
Parallel CPU. Can address 16k
x 8 bits of memory. With
specs. Factory tested units.

$24.95

CT7001 BY CAL-TEX
Digitat alarm clock chip with calender
feature. 4 or 6 diglts. Aiso has timing
circuitry for radlo ON-OFF control fac-
tory fresh.
$6.95

COLOR ORGAN CONTROL MODULE
Completely self-contained. Has SCR
circuitry, AC line cord, etc. From a
close out by a mfg. of color organs.
New, unused.

$1.49

$1 VALUE-FREE BONUS

2102-1K RAM's for above —
$4.950r 8 For $30

JUMBO LED READOUT
Twice the size of reguiar readouts. .65
inches. Like Litronix DL747. Outperforms

TTL SUPER SPECIAL
74121 — ONE SHOT 4/$1

and easler to read than SLA-3, only 20
MA per segment. Our best readout for
digitat clocks. =
$2.95 ea (6 FOR $15) Common Anode

MOTOROLA SCR
2N4443 8 Amp 400PN, Plastic Power
Case. 69

GE POWER DARLINGTON
NPN, Piastic Power Tab Case.
VCE®-30 HFE-30,000 TYP. Brand new
units, but leads are slightly trimmed
for P.C.B.
#D40C1 — SPECIAL 39%¢ 3 For $1

SILICON TRANSISTORS
EN2222 — NPN — 8For $1
2N2369 — NPN — 8 For $1
2N3638 — PNP — 8 For $1
2N3904 — NPN — 6 For $1
2N3906 — PNP — 6For $1
2N4400 — NPN — 6For $1

555V-75¢ 567V-$1.95

LINEAR IC SPECIALS

723CH-59¢ 741CV-39¢c

LM324 by Natiopal — Quad 741Cinone DIP — $1.19

FILTER CAPS

1024 BIT SIGNETICS P-ROM
825129i-256X4 bipolar, tield pro-
gramable ROM. Fully TTL compa-
tibte. 50 ns. max address access
time. Much faster than MOS type
units. Perfect for code conver-
sions, microprogrammers, hand-
wlred algorithms, controllers, etc.
With specs. Regular $35 ea.

IN4004 RECTIFIERS
1 AMP 400PIV — SPECIAL 15/%1

I
il

7805 STYLE REGULATORS
TO-220 Plastic Case 5VDC Regulator.
'Brand New by National — 99¢

L
FACTORY NEW LED'S
Jumbo Red-Like MV5024-8/$1

AUDIOQ AMP ASSEMBLY

2 watt Ic Amp
SPECIAL — $1.49 Very Limited Qty.

From Audio Eqmt Mfg. Pc Board with
lus other components.

Anode
MAN 5 — GREEN — $1.29
MAN 8 — YELLOW — §1.29

12VDC REED RELAY SPECIAL 3.95
il T Jumbo Green-Like MV5222-5/$1
Coil is 500 OHM. SPST-No. | 1000 MFD 18VDC upright BEST B ST ey aE U s/ ot
$1.49 Sub-Mini. style. 4 FOR $1 B Mini Red-Llke MV50-10/$1
. FORD SOLID STATE MODULES
PRIME TTL DIP IC'S 8038 FUNCTION GENERATOR LOOK Ml% by Centratab for Ford car radios.
7400-16c 7448-89¢ 74151-75¢ | Brand new Voltage con- MOS ¢ DIGIT COUNTER Each module contains_2 transistors
7402-16¢C 7453-16¢ 74153-89¢ trolled osciliator. Has sine, {:\n IALT;:\J 'exclu?iv&. h(taseMzgg g}:rzolﬂgé’dooranspoanegls. These modn.{/lves
7404-16¢ 7473-37¢ 74154-95¢ square wave, and triangular out- e latest state o e art, L udio  pre-amps. -]
N chips. By a famous US fg. include specs. — 4 For $1
7406-24¢ 1arg37¢ 74157-99c | puts. $4.50 each. Contains 1 complete 4 digit comur_\ -
7408-16¢ 7475-65¢ 74161-99c er, including 4 decade counters, TTLIC ASSORTMENT
7410-16¢c 7476-39¢ 74163-1.19 latches, multiplexing circuits, dis- vari o
° Features. 5 arious types. Most are marked. Qur best
7413-49¢ 7483-85¢ 74164-1.29 elay decoders, etc T v Untastsdl bott Ine
4165-1 49 IN4148 DIODES DC operation, 25 MW power | selling assortment. Untes ut in
7420-16¢c 7490-69¢ 74165-1. Brand New Units. Same as IN914. consumption, both 7 segment and | cludes many useable devices.
7427-24¢ 7492-75¢ 74174-1.28 | Fyil Leads. BCD outputs. Perfect for making 200 PCS FOR $3.95
7430-16c 7493-75c¢ 74175-1.39 6c each DV'M's, {eque(nt;‘y meters, tac(:rr:o-
- K meters, stopwatches, or any other
s gt THA ] device requiring 4 or more digits. FM TRANSFORMERS.
7438-35c  7496-75¢c  741921. Complete with specs. 28 PIN DIP. | We bought a load of coils and
7440-16¢ 74121-38c  74193-1.25 EADOUTS QTY Limited. transformers that were used in Ford
7442-69¢c 74123.75¢c  74195-79¢ R SPECIAL — §12.50 AM-FM car radios. Includes 19KHZ,
7447-89¢ 74150-70c  74197-79¢ .27 IN. Character. Common BACK IN STOCK 38KHZ, OSC. Coils, etc. All New.

PHASE LOCKED LOOP
565A by Signetics. Extemely

P & B RELAYS
4P.D.T Miniature Size
24VDC Coil — 1.49
115VAC Coil — 1.79

stable. High linearity, wide fre-

quency range. TTL compatible.

Perfect for tone decoders, FSK,

SCA receivers, frequency multipli-

cation and dlvision — $1.75.
WITH SPECS

Perfect for experimenters or repair-
men. 10 Pc Asst. 99¢

RCA CA3043 — FMIC
Used in FM stereos. Contains IF
Amp, Limiter, FM Detector, and
an Audio Preamp and Driver all in
one 12 lead TO-5 package. With
Spec Sheets.

A $3.00 Vaive — 99¢

ALTAJ ELECTRONICS
P.O. BOX 38544
DALLAS, TEXAS 75238

TERMS: Check or money order. No COD.
Add 10% Pstg. and Hdlg. Tex Res. add
5%.

SEPTEMBER 1975
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LIVE IN THE WORLD
OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed with
exciting and unusual values in electronic, hobby
and science items — plus 4,500 finds for fun, study
or profit . . . for every member of the family.

A BETTER LIFE
STARTS HERE

TOTAL KIRLIAN
PHOTOGRAPHY SET

Explore “aura” photography w/ superb new
seifcontained Kirlian Electrophotography Re-
search Unit. Terrific value — introduced at
$99.95 ($140 in Sept.)! Has everything but
vinyl photo changing bag. !deal for color or
b&w 35mm, sheet or Polaroid film for photos
up to 5x 7" all without camera or lens. Variable voltage 12v to 32kv. Ultimate
safety design—fully encased in plastic; patented electronics. Instrs.

No. 72,104AV . . . (Ix5%xT%") ........... o S i gl $99.95 Ppd.
No. 42,240AV . . . (CHANGING BAG) ................... ... $ 6.50 Ppd.

00 00000000 > 20000000000

ELECTRONIC DIGITAL
STOPWATCH: $69.95

A price breakthrough! New pocket size 4 oz.
timer acc. to =2% of last digit (1/100 sec. in-
crements). Compares with others twice the
price! [nstant error-free readouts to 9999.99
sec. (over 2% hr). Starts. stops re-starts (ac-
cumulates}). Mechanical pushbutton & electrical remote on/offs w/any 3.5-150v
AC/DC source. Plug-in jack. Incls. 9v batt. Solid state.

N0\ 11943, AV (2 VaxVaXT" Vnpsdw 50 e e rnuDoled B S84 8 04 b 633w 5545 4N $69.95 Ppd.
DELUXE 2 EVENT STOPWATCH (0.0 1% OF LAST DIGIT)
NO-L1IB5B AV sl svovalm rond 64 w000 ST € 35414 W BN b M i B $149.95 Ppd.

0000 00O0OOGCOGEOOEOEOEONONONONOEEOEEOEO
o

FUEL MISER RECLAIMS HEAT «

going "“‘up the chimney™ it goes where you want it.

clean air through unit which heats to over 200°F ., can be ducted to 20 ft. from unit.

‘e
Save your 40% wasted heat to warm a basement, \@
Remove part of furnace exhaust pipe, slip Heat
110v AC. Inst.

garage or rec room at no extra cost! Instead of &
54
Exchanger in. At 125 fan automat. forces

No. 19,194AV (%" DIA.) Shpg. 17 1b. o.ooviiiiii i et $.106.00 FOB
No. 19,195AV (6" DIA.) Shpg. 17 Ib. ..., $106.00 FOD
No. 19,198AV (7" DIA) Shpg. 17 1b....oooiiiiiiiiiae i, $106.00 FOB

3-CHANNEL
COLOR ORGAN KIT

Easy to build low-cost kit needs no
technical knowledge. Completed unijt
has 3 bands of audio frequencies to mod-
ulate 3 independent strings of colored lamps
(i.e. "lows"-reds, "middles"-greens, '‘highs"'-
blues. Just connect hi-fi, radio, power
lamp etc. & plug ea. lamp string into
own channel (max. 300w ea.). Kit features 3 neon indicators, color intensity
controls, controlled individ SCR circuits; isolation transformer: custom plastic
housing; instr.

STOCKENG EAVIBB VAV iy 5 d e it B o b F e M ¥ A e s [IRRE $18.95 Ppd

MAIL COUPON FOR
GIANT FREE
CATALOG!

coOm

LETE & mAllL
EDMUND SCIENTIFIC CO.

How Many Stock No.

JP7 WHEN YOU COME T0 PHILAELPH!A BE SURE 10 SEE W
i.¥ FREE BICENTENNIAL LIGHT SHOW &3
IN_BARRINGTON. K. J. ONLY 10 MINUTES AWAY AT

EDMUND FACTORY STORE

OWN A WORKING
DUTCH WINDMILL

Easily build a charming 1/5 scale replica of the

real thing with our detailed plans, blueprints,

list of materials needed and explicit instruc-

f tions. 8' size can %enerate 1000w (12v current)

2 of free electricity from the wind! 2', 4’ & 8' sizes

w‘_ - e ot stand 3'6", 7' & 14' high, respectively. Get

i~ kudos from your neighbors for the beauty

& practicality. If you're the least bit handy you can do it for $250-$350 (est.
complete material cost). Go Dutch!

STOCKANON OIS QAN T o eniner it et M L it NP & LSRN W] 0 FY $15.95 Ppd.

0000000000000 00C00COCOCOTOES
) AM RADIO FITS
IN/ON YOUR EAR!

Wear it inconspicuously everywhere, listen as
you work (lawn, yard, office), watch (game,
beach) or wait. Instant music, news, sports. No
gimmick-6/10 oz. technological wonder
w/integrated circuit, 11 transistors, patented
ferrite antenna/tuner/volume dial. Works best
outdoors. Uses hearing aid batt. (incl)-upto 100
hrs. playing. New batt. to slipin avail. at drug stores {(about 50¢). No iengthy wires,
bulky cases, or power-packed!

SEOCKINORA 22T SAVI bumtin Al b oy by mr s s ond e s 850 5 $14.95 Ppd.
0000060606000 060060C0OCCRCROGOGEOSNOSIOS

KNOW YOUR ALPHA FROM THETA!

For greater relaxation, concentration, listen to
your Alpha-Theta brainwaves. Ultra-sensitive
electrode headband slips on/off in seconds-
u eliminates need for messy creams, etc. Atch'd
/ toampiifier, filters brainwaves, signals beep for

ea. Alpha or Theta wave passed. Monitoring

button stimulates Alpha sound; audio & visual
(L.E.D.) feedback. Reliabie, easy-to-use unit comparable to costlier models. Com-
pletely safe. Comprehensive instruction booklet

No. 1635AV (B8 3 @ 4" 24 02.) ..ituinnvansionssnnishmrsivnnssns $149.50 Ppd.
DELUXE "“ON" TIME MDNITOR—Measures and records %

No. 1652AV...... (USRS e S e e e d $299.50 Ppd.
No. 71809AV LOW COST “STARTER" UNIT ............oviuiinninnns $55.00 Ppd.
DO-IT-YOURSELF KIT. ........... NOAGH;069AY gt sy eunwranrs gisrs - $34.95 Ppd.

0000000000000 00000000
THE FINAL OPTICAL

ILLUSION!

Now you see it, but you dan't. Put a coin, ring,
rock, any small thing inside the unit—it seems
to be resting on the mirrored top. Look at it,
smell it, shine a light on it, even photograph it
AND it's really there. Try to touch it, you'll get
only thin air! You & everyone else will be

astounded by this Parabolic Display Unit (it's
science and art) tLat produces an amazing optical effect. Scientists call it a 3
dimensional real ifnage. Very exciting!

No. 72,074AV (w/4" dia. displ. stand) ... $45.00 Ppd.
(AN N NN ENENNNNNENNNENENENNFE X

% 4%2” ASTRONOMICAL
TELESCOPE

See moon craters, rings of Saturn, double stars.
New equatorial mount. /10, 1/4 wave mirror
(Pyrex"). Gives theoretical limit of resolution.
Rack & pinion focusing. Aluminum tube, 6X
finder. 1" F.L. 45X Kellner achromatic eyepiece
and Barlow lens to double & triple power up to
135X. Free Star Chart plus 2 Books.

Stock No. 85,105AV (Shipping Wt. 42 Ibs.)........................ $149.50 FOB

4%a" WITH CLOCK DRIVE ..................... No. 85,107AV ...... $189.50 FOB

6 REFLECTOR TELESCOPE (48X to 360X)...... No. 85,187AV ... ... $249.50 FOB

6 WITH CLOCKDRIVE ....................... No. 85,086AV ...... $285.00 FOB
3" DELUXE REFLECTOR (30X to 90X) .......... No. 80,1624V ... .. $79.95 Ppd.
STANDARD 3" REFLECTOR .................... No. 85,2404V ...... $49.95 Ppd.

WITH CHECK OR M.O.

300 Edscorp Building, Barrington, N.J. 08007

Description Price Each Totsl

CIPLEASE SEND GIANT
FREE CATALOG “AV"
Charge my BankAmericard

[l Charge my Master Charge *

164 PAGES « MORE THAN

50 UNUSUAL

BARGAINS
l Completely new 1974 edition. Ne:

w flems, categories, illustrotions. Dozens

of electrical and electromognetic parts, accessories. Enormous selection of
Astronomical Telescopes Unique lighting and ecologicol ftems. Micro-
scopes, Binoculars, Magnifiers, Magnets, Lenses, Prisms. Hord-to-get-
surplus bargains. Ingenious scientific tools. 1000’s of components.
EDMUND SCIENTIFIC CO.

300 Edscorp Building, Barrington, N. ). 08007

Please rush Free Giant Catalog "AV"

Add Handling Chg.: $1.00, Orders Under $5.00, 50¢, Orders Over $5.00
Interbank No,l' _J_l"' ] @ el
KAMERICAR | h. K
My Card No. Is I H EZTs I enclose [CJcheck (] money order for TOTAL §

N i O —

Card Expiration Date - _ _

Name,

— 30-DAY MONEY-BACK GUARANTEE. Name
Address You ‘must be satisfled or return agq
cuy State 0 any purchase in 30 days for full s <
l— refund. *$15.00 minimum  City State Zip
— s s s e e e, S s S e e e e . e [} R . e — i S St S S S S ——— S S S S S S S S P P S S G S
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...tracks at one gram (or less)
In stereo and discrete

Pickering's engineers pursued the idea of a
totally new departure in cartridge design with
all the zeal of true crusaders. They had a
reasan . . . there was a demand for a pickup
to play both stereo and discrete (as well as
SQ and QS) with total and absolute precision
atone gram. That they succeeded is a
remarkable achievement because this cartridge
successfully tracks all types of records at
forces even lighter than one gram. Itis a

real first to do it this accurately.

The XUV/4500-Q features Pickering’s
patented Quadrahedral® stylus assembly. The
Quadrahedral stylus assembly incorporates
those features that produce extended
traceAbility™ for 4-channel as well as stereo.
This means that it possesses not only superior
performance in low frequency tracking, but
also in high frequency tracing ability. When
combined with the exclusive Quadrahedron™
stylus tip, a brand new shape, it can truly be
called: “'the Source of perfection in Sound"’,
whether the playback requirement is stereo,
SQ, QS, or discrete 4-channel

a typical curve of
the XUV/4500-Q

Shown at left is a printout graph
from Pickering's testing apparatus.
The top line is a frequency response
curve (note that it starts at 1,000
cycles for the sake of simplicity). It
depicts the unusually flat frequency
response throughout the spectrum.
The bottom line, which also starts at
1,000 cycles, shows the separation
characteristics of this new cartridge.

Believe us, you have never seen
one quite like this because Plcker-
ing's exclusive new design devel-
opment also makes it superior to
other cartridges in the playback of
stereo records, as well as discrete.

The specitications are so
exciting that we hope you
will write to Pickering and
Company, Inc., Dep!. PE,
101 Sunnyside Blvd., Plain-
view, New York 11803 for
further intormation.

@ PICKERING

“for those who can |hear| the difference”
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Dual 1225

Jﬁ--'dl Audio Products, 120S0. Columbus Ave., Mt. Vernon, N.Y. 10553

. 4 ON FREE INFORMATION CARD

Every Dual, from the 1225 to the CS701, is
designed to fulfill one basic concept: to provide more
precision than you are ever likely to need.

Perhaps this is why more component owners—
audio experts, hifi editors, record reviewers and
readers of the music/equipment magazines —own
Duals than any other turntable. These serious music
lovers, whose investment in records typically exceeds
their investment in equipment, prefer Dual for only
one reason. Quality.

Until recently, Dual quality has been available
only with fully automatic turntables with both
single-play and multi-play facility. Now the choice is
much broader. Of the seven Dual models, three are
single-play only. Two of these are fully automatic: one
is semi-automatic. Dual turntables also use all three
types of drive systems: belt, rim and direct.

The way a tonearm is moved to and from the
record is not critical. Nor is the type of drive system.
What is critical is how faithfully the tonearm permits
the stylus to follow the contours of the groove and
how accurately and quietly the platter rotates.

If precision performance and reliability are
of primary importance to you—as they should be —
you'll find them in every Dual.

Dual 1225. Fully automatic, single-ploy/mul’fi-ploy. Viscous damped
cue-control, pitch-control. 10%" platter. $139.95, less base.

Dual 1226, with cast platter, rotating single-play spindle, $169.95.
Dual 1228, with gimballed tonearm, synchronous motor,
illuminated strobe, variable tracking angle, $199.95.

Dual 1249, Fully automatic, single-play/multi-play. Belt drive.
12" dynamically-balanced platter. $279.95, less base. Full size
belt-drive models include: Dual 510, semi-automatic, $199.95;
Dual 601, fully automatic, $249.95 (Dual CS601, with base
and cover, $270.)

Dual €S701. Fully automatic, single-play. D.C. brushless, electronic
direct drive motor; tuned anti-resonance filters. $400,
including base and cover.

Exclusive U.S. Distribution Agency for Duc



