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THE SUPERLATIVE SONY.

THE NEW TC-766-2 HAS THE LOWEST
WOW AND FLUTTER OF ANY DECK SONY EVER BUILT.

SONY

CLOSED LOOP DUAL CAPSTAN

AN INCREDIBLE 0.018% (WRMS) AT 15 IPS, AND 0.04%
(WRMS) AT 7% IPS. Closed Loop Dual Copstcn Tape
Drive System. One capstan extends from the motor
shaft itself, eliminating intervening gears that can
hamper speed accuracy. The othertape drive capstan
connects through an extremely steady belt-drive
ineria flywheel

PHASE COMPENSATOR CIRCUIT. The goalof any record
ing is @ "mirror immage” of the original signal. Sony's
exclusive Phase Compensator Circuit comes closest
to achieving this by rectifying phase distortion and
producing sound guality vitually identical io the
original source.

PROFESSIONAL STUDIO STANDARD VU METERS. [llumi
nated, calibrated and ultra-clear for the best monitor-
ing possible, are identical in size. shape. color and
sensitivity to those on professional consoles.

SYMPHASE RECORDING. Because of Sony’'s outstanding

© 1977 Superscoy \C. 2 ordhoff Street, Chats

Ferrite & Ferrite Heads, plus the remarkably precise
fabrication and alignment of the head gap. recordings
retain exact positioning of signal throughout the stereo
field. The “location” of individual sounds won't wander.
There's no annoying phase shift.

MORE PROFESSIONAL FEATURES. The TC-766-2 has

4 incredibly durable Ferrite & Ferrite heads for
2-track recording and playback, 4-track playback and
erase, direct-coupled playback FET amplifier, flash:
ing Standby Signal, Punch-In Record and solenoid-
operated Logic-Controlled Transport Functions

to let you move instantly to and from any mode without
stopping. Standard equipment: RM-30 full-function
remote control unit with record mute and hinged
head cover.

Broughi to you by
SON Y  SUPERSCOPE
13M. Prices and mod ject to change without n¢

Consull the Yellow Pages for your nearest Superscope dealer. Finished in genuine walnut veneer over plywood side panels



HATS OFF TO IBM

Printer
Break-
through

A new 10-digit display calculator with the world’s
first dual-element integrated printing head
will revolutionize the printing calculator.

The full-featured $89.95 Canon P10-D with its
one-year parts and labor limited warranty Is the
greatest printer value ever offered by JS&EA.

Hats off to IBM. Their single-element typing
system did away with typewriter keys and
started a new technology.

The new Canon P10-D printing calculator
starts another new technology. Their dual-
element printing system does away with the
standard printing head which required a sep-
arate disc for each column. The Canon has
only two discs—one with digits and the other
with symbols.

The P10-D head weighs only ¥2 ounce com-
pared to 31 ounces in a typical printing head.
its motor weighs only nine ounces-—again
much less than the heavier conventional
motors required to drive larger heads. The
Canon motor is smaller, lighter and more
efficient because it moves less weight.

THE MOST EFFICIENT SYSTEM

The printing head is controlied by an LSI
(1arge scale integrated circuit). As you press a
key, a pulse is generated from this circuit and
sent to the motor which does two things: 1)
positions the two discs to print the numbers or
symbols and 2) glides the numeric disc across
the ten column width of the paper.

Conventional printers print from metal discs
through thick fabric ribbon onto paper. The
Canon system prints directly on paper so each
impression is sharp, clear and easy to read.
The synthetic polymer disc is first inked by a
special cartridge before it prints. Each ink
cartridge is easily replaceable. The cartndge
lasts for more than 15 rolis of paper at a cost of
17¢ per roll—tfar less than any other system

PLAIN PAPER PLUS

Using standard paper tape is only one of
several advantages that make the Canon a
truly spectacular value. Here are some other
exciting new features:
Dual Power Operate the Canon from either
your AC outlet or its built-in rechargeable bat-
teries. It's totally portabie, yet it also makes a
handsome desk calculator.
Dual Display Just flip a switch and the 10-digit
large green fluorescent display can be used
with or without the printer
Space-Age Styling Compare the sleek ap-
pearance of the Canon with any other printer.
it's small enough to fit in your briefcase and
large enough to use as a space-saving desk
unit. It measures only 13" x 4%" x 8%2",
weighs only 24 ounces and the paper tucks
into the body of the unit—perfect for travel.
Buffered Keyboard If you enter your prob-

lems faster than the printer can print them out,
don't worry. The unit's memory stores your
keystrokes and prints them out in rapid
succession

We have always looked at small printers as
gimmicks —calculators that lack many impor-
tant features. We were surprised with the
Canon. It has features that far exceed most
printers costing hundreds of dollars more.

The following is a list of those features: 10
digit capacity e full four-key memory e ad-
dition, subtraction, multiplication and division
e percentage key ¢ add-on and discount cal-
culations e power and reciprocal calculations
e repeat calculations ® add-mode ® switch for
full-floating or second and third fixed decimal
positions e round off or round down switch e
paper tape advance.

There are other convenient features that
make it perfect for people who spend hours at
their calculators. There's a three-digit item
counter that counts and prints out the number
of entries while printing your total. The sym-
bols on the right side of the tape tell you the
nature of each entry. Even in its battery

The sleek apﬁearance of the Canon P10-D

makes it a handsome addition to any desk.
-

The direct-impression dual discs print cleaner
and sharper on conventional paper tape.

CIRCLE 29 ON FREE INFORMATION CARD

operated position, you could print out more
than half a roll of tape before the unit signais
you that its batteries are low.

A NEW WAY TO BUY

JS&A offers you a new way to buy your
10-digit Canon P10-D. First we give you the
opportunity to use one for 30 days. Carry it in
your briefcase. Put it on your desk and see
how handy it becomes and how little space it
takes up. Check the paper tape and see how
clear and easy-to-read it is. Bring it home and
let the whole family use it.

Then, within 30 days, decide. If the Canon is
not perfect for you, return it for a prompt and
courteous refund. And if you do return it, not
only will we still consider you one of our good
customers, but we will also refund your $2.50
postage, let you keep the paper tape, and
thank you for giving us the opportunity of
showing it to you. We couldn’t be more positive
about the quality and value of this incredible
new product.

JS&A is America’s largest single source of
space-age products. We have been in bus-
iness for over a decade-—further assurance
that your modest investment is well protected.
Canon is one of the world's largest manu-
facturers of cameras and precision quality
instruments and is highly respected as a
quality manufacturer of electronic products.

The Canon costs only $89.95 plus $2.50 for
postage and handling and includes a free roll
of tape, one ink cartridge, rechargeable bat-
teries and a power cord/charger. It's an in-
credible value thanks to its new technology. To
order, send your check to the address below
(Iinois residents add 5% sales tax) or credit
card buyers may cali our toli-free number.

Space-age technology has produced an-
other major product breakthrough. Order your
Canon P10-D at no obligation today.

5) I NATIONAL
s SALES
"\ GROUP

Dept. RA One JS&A Plaza
Northbrook, 1. 60062 (312) 564-3000
Call TOLL-FREE ..... 800 323-6400
In lllinois Call ...... (312) 498-6900

© JS&A Group, Inc.,1978
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9% Electronics Division
INDUSTRIES

WELLER®. WISS®. XCELITE®

PO BOX 728, APEX, NORTH CAROLINA 27502, 919/362-7511
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Model WTCPN. New convenience-features. Striking contemporary appearance.
Completely new design. Now more than ever in a class by itself. Only Weller's
advanced engineering could have improved on its own predecessor WTCPL
Station, popular standard of the electronics industry.

new heat shieid for cool operator comfort

new plug-in fron design for zero down-time

new integral tip-storage tray

new larger sponge for easier tip cleaning

improved, unitized rocker switch and neon indicator light

new impact-resistant case

And add to these new features Weller's unique, proven, closed-loop, low-voltage
circuit, with Its “interchangeable trains” inthe tip .. . a ferromagnetic sensor
that controls the temperature at 600, 700, or 800°F., protecting sensitive
workpieces. To change temperatures, simply change tips with knurled thumb-
screw. More than 50 options in ccnfiguration, tip size, reach, and temperature!
Exclusive-process triple-plating prevents tip oxidation and *freezing".

With all these new features and exclusive principles, Model WTCPN is still all
function .. . no frills! It's UL-listed and OSHA-compllant, of course. And now it's
available at leading electronic distributors . . . coast-to-coast. See it there.

For technical information, write on your letterhead.




Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS
Electronics publishers since 1908

BUILD ONE
OF THESE

JUST FOR
EXPERI-
MENTERS

COMPUTERS

IC DATA SHEET

STEREO
HIGH-FIDELITY

GENERAL
ELECTRONICS

TELEVISION

EQUIPMENT
REPORTS

DEPARTMENTS

As a service to readers, Radio-Electronics publishes available plans or information relating to
Because of possible variances in the quality snd condition of materiais and workmanship used
tunctioning of rasder-buiit projects based upon or from pians or infor p
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Digital Tachometer For Car Or Boat
2-digit LED display. Works with 2- or 4-cycle; 4-, 6- or 8-cylinder
engines.

Tuner Frequency Display
Part II: Add on 4-digit display for easy reading of AM or FM tuned
frequency.

Moditying Electronics Hardware
Make your own low-cost custom hardware to suit your own
needs—it's easy.

Hobby Corner

Part | of a special 2-part story on breadboarding and prototype
systems.

All About The S-100 Bus
Identification, voltages and signals to intertace a microcomputer.

S$-100 Directory
Plug-ins for the bus.

Z-80 Computer Corner
Part Vi: Completes our coverage of the Z-80.

XR-2208 Operational Multiplier
Specs and applications for nifty things you can build.

New RIAA Equalization For Records

Delivers more dynamic range, requirés preamp changes you can
do yourself.

R-E Lab Tests Toshiba ST-910 FM Tuner

It gets a “‘Perfect’ for dial tuning accuracy.

R-E Lab Tests U.S. Pioneer RT-707 Tape Deck
It earns a ‘‘Superb’ for 3%.-IPS wow and fiutter.

Looking Ahead
Preview of tomorrow.

Unusual Digital Clocks
They tick, they chime, they swing—see how they work.

Selecting DMM’s
What to look for when buying a digital multimeter. Get the most for
your money.

All About Audio Oscillators
Everything you ever wanted to know about this valuable plece of
test equipment.

VTR Update
Latest data on video tape recorders. Updates our February 1978
report.

State Of Solid State
Delta modulation IC decodes and encodes.

Jack Darr’s Service Clinic
Troubleshooting horizontal sweep circuits.

Service Questions
Jack Darr solves technician problems.

Wilson Frequency Counter
Huntron Circuit Tester
Kager Soldering Pistol
Hickok CB Signal Generator

New Books
New Literature
New Products
Next Month

Advertising Index 113
Advertising Sales Offices 112
Editorial 104
Letters 17
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ON THE COVER

Ever see electronic clocks with
digital readouts equipped with
pendulums and tick-tock sound
and chimes? We did! And
here’s a story on how they oper-
ate. It's an exploration into in-
teresting circuitry you may not
have seen before. The story
starts on page 40.

CONSTANT CURRENT

I’

A/0 N Y e s YO
CONVERTER ‘sl ’

OHMS CONVERTER IS A VITAL section of a
digital multimeter. It's only one of many items
to be considered when selecting a unit. For full
selection data turn to page 63.
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NEW RIAA EQUALIZATION CURVES. Note the
rolloff in playback response in the low-frequen-
cy region. For full details turn to page 52.

Redio-Electronics, Published monthly by Gernsback
Publications, Inc., 200 Park Avenue South, New York,
NY 10003. Phone: 212-777-6400. Second—class postage
pald at New York, NY and additional malling offices.
One-year subscription rate: U.S.A_and U.S. possessions.
$9.98, Canada, $12.98. Other Countries, $14.98. Single
copies $1.00. © 1978 by Gernsback Pubiications, Inc. All
rights reserved. Printed In U.S.A.

Subscription 8ervice: Mall all subscription orders.
changes, correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
Subscription Service, Box 2520, Boulder, CO 80322.

A stamped self-addressed envelope must accompany all
submitted manuscripts and/or artwork or photographs if
their return Is desired should they be rejected. We
disclaim any responsibility for the loss or damage of

Market Center 157 Readers’ Service Card manuscripts and/or artwork or photographs while in our
New & Timely possession or otherwise.
thy prod hni and scientific and technological developments.
by readers, Radio-Electronics disciai any resp ibility for the safe and proper
i blished in this magazine.
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loohking ahead

Hi-fi TV: Or perhaps | should say higher-fi TV. Anyway,
it's good news for people who are always complaining
about television sound. The American Telephone &
Telegraph Company announced it has converted its entire
intercity network-television relay system to an audio
bandwidth of 15,000 kHz from the former AM-type
bandwidth of 5,000 kHz. AT&T did this by diplexing the
audio signal within the television signal, eliminating the
former practice of separating television picture from audio
and carrying the latter on a standard telephone line. The
diplex operation, in addition to producing better sound, is
expected to save television networks considerable money
by eliminating the need for extra audio lines for TV sound.

Late this year, the AT&T says it will be able to offer
stereo sound. Whether it does so or not presumably will
depend upon the outcome of an FCC proceeding on
stereo sound for TV. Interestingly, the Public
Broadcasting System was one of the prime movers
originally in working with the AT&T through industry
committees on improved TV sound—but it won’t share in
the new development. PBS will be doing its networking
via space satellite, which already provides full 15-kHz
sound bandwidth

CCD color camera: The first complete solid-state
tubeless color camera to be demonstrated and
announced for production has been developed by RCA
Electro-Optics & Devices. The camera uses three tiny
silicon charge-coupled devices smaller than a postage
stamp with a matrix of 512 X 320 elements, for a total of
163,840 elements. RCA claims it provides sensitivity and
other characteristics comparable to those of a high-
quality silicon vidicon camera. RCA said it would begin
taking commercial orders for the camera in 1979. Initially,
it will be offered as an industrial-institutional closed-
circuit camera, but eventually it will be offered as a
consumer-product accessory for home video recorders.
The camera demonstrated weighed 3.6 pounds and
measured 4 X 5 X 6 inches, about the same size as its
accessory zoom lens. Many companies have been
developing CCD cameras, including Bell Telephone
Laboratories, Fairchild Camera, General Electric, Eastman
Kodak, Nippon Electric, Matsushita (Panasonic) and Sony,
and you can expect many more announcements in the
near future.

Longer-play videodisc: There’s furious competition—
at least in the press releases—among the various
videodisc systems before the first player hits the market,
and this competition recently has centered on playing
time. First, RCA announced it had doubled the playing
time of its capacitance disc to two hours. Then Matsushita
announced in Japan a mechanical disc system which will
play for two hours. Now, Philips and MCA Inc., sponsors
of the optical system, have announced that they have
developed a method to quadruple the playing time of their
disc from the original 30 minutes to two hours. The
original single-sided disc now has become a two-sided
record. But to double the playing time per side, Philips
and MCA use a principle which they call ‘‘variable angular
velocity.”’

The original optical videodisc spun at a constant 1,800
rpm (for the American television system), storing a single
TV frame per revolution. The new longer-play disc varies
in playing time depending on the position of the stylus at
any given time—so that the speed of the track being
played is constant in relation to the laser-beam pickup.
The disc, which plays from the inside out, starts at 1,800
RPM, but steadily decreases in speed until it’s playing at
about 600 RPM by the time the beam reaches the outside
track at the end of the selection. Philips says its players
will be able to accommodate both the variable-velocity
discs and standard 1,800-RPM discs. The former will be
known as continuous-play records and designed for such
long programs as movies. Because the speed of turntable
rotation isn’t synchronous with the frame rate, these LP
discs will lack some of the specific advantages of the
optical system, such as freeze-frame, continually variable
forwards and backwards motion, and precise location of a
specific frame.

New video products: As the home TV set begins its
metamorphosis from a single-purpose appliance to the
multi-use home video center, new video products now are
coming along rapidly. Projection TV, which in the past has
generally been an area left to non-brandname
assemblers, is now gaining adherents among major-brand
manufacturers. Panasonic and Quasar, both subsidiaries
of Matsushita, the world’s largest TV maker, plan to
market extremely bright and clear single-piece folding
three-tube projection sets later this year. Mitsubishi will
have a two-piece unit, strongly resembling Advent’s
projector, with shipments scheduled to start this spring.
All three of these are expected to be quite high-priced. At
the same time, a nationwide chain of retail stores
specializing in projection TV is being formed, starting in
California and moving east. It will offer the Projecto-
Beam, which is like many other projectors using a single
cathode-ray tube as a light source—except that it will be
priced at $750, in other words, about the same as a 25-
inch color console—and the company'’s officials think this
price break will be what propels giant-screen TV into the
bigtime.

With the development of uitra-long-playing home video
recorders (a six-hour cassette could come this year), the
standard on-off VTR timer is no longer enough.
Matsushita has developed an accessory programmer
which will turn the recorder on and off and change
channels, and is capable of being programmed for an
entire week. Another such programmer, this one built into
a television set, has been demonstrated by Sharp.

A few television sets, principally those made by GE,
automaticaily adjust themselves to the vertical interval
reference (VIR) used by broadcasters to keep color
consistent. The GE circuit, which is discrete, uses 180
components and requires adjustment. Now Panasonic has
announced development of VIR circuitry on an IC that is
being offered to all TV set makers, and this could spread
the idea of automatic VIR adjustment.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



with triggered sweep. Reliable, versatile
and easy to use. It’s your best scope buy.

45 MHz DUAL HRIAC

E OSCILLOSCOPE

.....

For design, development and serv-
ice of digital circuitry, communi-
cations, audio, TV equipment . . .
in lab, shop or field.

Differential vertical amplifier
stages provide wide DCto 15 MHz
bandwidth with smooth rolloff use-
able thru 27 MHz.

Reliable integrated circuitry, all-
solid-state (except CRT)

Triggering — internal, external,
TVV, TVH, VITS
Automatically shifts between

CHOP and ALTERNATE as you
change sweep time.

See Your Local Electronics Distributor or Write for Bulletin T-837.

[CINSTRUMENTS THAT STAY ACCURATE |

_—_—___/'

st
v ———

MODEL 452

24 nanosecond rise time

Front-panel X-Y operation, dual
matched vertical amplifiers.

Displays CH A, B, A&B, A + B,
A-B

0.5V peak-to-peak 1kHz square
wave calibrator

Voltage-calibrated vertical and
horizontal inputs (eleven steps in
1-2-5 sequence)

X5 magnification

Human-engineered front panel
controls

853 Dundee Avenue, Elgin, lllinois 60120 N
(312) 697-2260 ¢ Cable SIMELCO o Telex 72-2416 ©
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Check logic
including
countdowns and PLL

[5_|splay composite
video and AGC pulse

\'
!

1

Display op-amp i
input/output, A/D
converter

e ]
e

27 MHz “CB"

envelope and
modulating signal

Check phase shift
and distortion in
amplifiers
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new & timely

CRT display terminals contribute to
eye problems

Add *‘computer fatigue’ to the list of eye
complaints some observers feel are be-
coming more prevalent here and abroad as
a result of the increased use of computer
display terminals.

Dr. Jeryl Sparks, a Dallas, TX, optome-
trist, has a number of patients who work at
local electronics firms. Even while conced-
ing that soreness and swelling and blurred
vision can result from any close-work situa-
tion, on-site observations at the firms in
question have led him to the conclusion
that CRT terminals are the main culprits.

Dot-matrix printouts are particularly
hard on the eyes; they require a continual
focusing adjustment. A better choice of
printout would be light-(illuminated) char-
acters on a dark screen. Other factors

contributing to eye problems are glare and |

the lack of contrast between normal room
brightness and the brightness of the
screens.

Although these and similar observations
are by no means conclusive and opinions
vary among eye experts as to the validity of
the diagnosis, some commonsense pre-
cautions can be taken to guard against
potential hazards caused by CRT displays:
look up from the work occasionally, take
more breaks and blink —full blinking allows
oxygen to reach the eyes, thus reducing
swelling and soreness.

Cosmic rays believed to cause
lightning zigzags

For some time, scientists have ques-
tioned the possible link between cosmic
radiation and certain kinds of lightning
behavior. At a recent meeting of the Amer-
ican Geophysical Union in San Francisco,
Dr. James W. Follin of the Applied Physics
Laboratory of Johns Hopkins University,
presented a paper that bears out the con-
clusion that without cosmic rays there
wouid be no lightning at all, since there is
not enough electrical potential in a thun-
dercloud to generate it.

Dr. Bernard Vonnegut, an authority on
atmospheric electricity, and other sci-
entists have theorized that the connection
between cosmic radiation and lightning
couid be one of the ways in which sunspots
affect the earth’s weather. Cosmic rays are
composed of highly charged particles,
chiefly protons, that are released by the
sun and travel at aimost the speed of light.
When there are many sunspots, the mag-
netic fields released from the sun’s surface
protect the earth from the majority of the
cosmic rays; but the sun simultaneously
increases its output of similar radiation at
much lower energy levels.

Those cosmic rays with very high energy,
when they strike the upper atmosphere,

create cascades of atomic fragments that
are then released into our atmosphere as a
““cosmic shower.” This shower, when it
connects with a thunderhead, knocks free
electrons from nitrogen and oxygen atoms
in the process known as ionization. The
electrical charge already present in the
cloud is sufficient to accelerate the
released nitrogen and oxygen electrons to
create a lightning stroke, known as a ‘‘step
leader.” This stroke then travels the path of
least resistance to earth, following a series
of steps, through segments of air ionized by
secondary atomic ray atoms known as
muons. Approximately 50 yards from the
ground, an electrical discharge jumps up to
join the leader stroke, creating a zigzag
pattern. The circuit is complete and the
return stroke follows the same zigzag path
to the sky. This is the first lightning stroke
one observes during a storm; the other
strokes follow in such quick succession
they appear as one.

Computer-operated disc-mastering
system improves LP quality

A new disc-mastering system developed
by CBS Records called DISComputer uses
computer technology to improve both the
sound and running time of LP records. The
system cuts down on distortion and mis-
tracking and contributes significantly to im-
proving the signal-to-noise ratio. The re-
cords cut by the new system are also actu-
ally louder —by some 2-dB to 5-dB—than
those cut by conventional methods.

The computer directs the lathe (with the

CBS DISCOMPUTER DISC-MASTERING SYS-
TEM combines computer technology with con- |
ventional lathe to cut LP’s with improved sound
quality and longer playing levels.

stylus) to cut grooves according to prere-
corded tape sounds and automatically ad-
justs the size of the groove to accomodate
as much sound as possible. It also controls
each groove’s relationship to the adjacent
grooves by providing the correct amount of
space. And because more grooves can be |
fitted into the same space, the record side
can be extended up to five minutes longer
in some instances.

The system cost CBS more than
$500,000 to develop, and it is at present
estimated at $250,000 per unit. The D/S-
Computer mastering systems are currently
being used at CBS studios in New York,
Nashville, and in some studios abroad.

Bell microwave-beam technique

could increase satellite capacity
Researchers at Bell Laboratories have

advanced a totally new concept in satellite

BELL LABS' SCANNING/SPOT BEAM CON-
CEPT uses about a dozen fixed beams and a
narrow, focused microwave beam that would

sweep across the U.S., thus increasing satel-
lites’ transmission capacity.

telecommunications that is expected to
more than double the satellites’ present
transmission capacity. The scanning/spot
beam technilque uses narrow microwave
beams that are broken into pulses lasting
only minute fractions of a second to sweep
the U.S. in much the same way as an elec-
tron beam sweeps a TV screen. Some fixed
beams would be reserved for more densely

populated urban areas.

The smaller beam size wouid raise the
transmission capacity of each satellite from
15,000 to 50,000 phone calils. This substan-
tial increase in the number of transmissions
would be partly effected by transmission
frequency reuse, at present feasibie only in

continued on page 12



Uncompromising performance.

Incredible price.

A professional 372 digit DMM Kit for less than $70.

MODEL 2000

FUNCTION —

POWER AC VOLT  AMP DHM ——

Incredible? True! Professionals and hobbyists alike are
believers in this Sabtronics 2000, the only portable/bench
DMM which offers such uncompromising performance

at the astonishingly low price of $69.95.
Uncompromising performance you'd expect only from

a specialist in digital technology such as Sabtronics:
Basic DCV accuracy of 0.1% + 1 digit; 5 functions giving
28 ranges; readings to + 1999 with 100% overrange;
overrange indication; input overload protection;
automatic polarity; and automatic zeroing.

The low price of $69.95?7 Simple: The Model 2000 is all
solid-state, incorporating a single LSI circuit and high-
quality components. You assembile it yourself, using our
clear, easy-to-follow, step-by-step assembly manual.

Kit is complete, including a high-impact case.

Now you too can have it! A professional-quality, 32 digit
Sabtronics Model 2000 DMM kit for only $69.95. If you
don't have one in your lab, use the coupon below to
order NOW.

BRIEF SPECIFICATIONS:

DC voits in 5 ranges: 100 uV to 1 kV - AC volts in 5 ranges:

100 uV to 1 kV - DC currentin 6 ranges: 100 nAto 2 A
- AC current in 6 ranges: 100 nA to 2 A - Resistance:

0.1 Q to 20 MQ in 6 ranges - AC frequency response: 40
Hz to 50 kHz - Display: 0.36"" (9,1 mm) 7-segment LED
- input impedance: 10 MQ - Size: 8" Wx 65D x 3" H
(203 x 165 x 76 mm) - Power requirement: 4 'C"’ cells
{not included)

GUARANTEE:

Examine the 2000 DMM kit for 10 days. it not completely
satisfied, return unassembled tor full refund of purchase
price. (Less shipping and handling)

Use your Master Charge or Visa
To order by phone call: (214) 783-0994

] y -
sabtronics .
INTERNATIONAL INC.

13426 Floyd Circle sDallas, Texas 75243

100mv 10V 1KV
10uA
MQ

sabtronics &

aamk) MAX INP 2A-1KV

COMMON

1mA
10kQ2

100mA
1002 x10

Made in U.S.A.

r-----------------------1

*USA only. Canada $6.50. All other countries, $10.00 (surface mail)

L-----------------------

§ To: Sabtronics International, Inc. rRe 4 1
§ 13426 Floyd Circle, Dallas, TX 75243 !
]
: Please send me Sabtronics Model 2000 DMM kit(s) g
g at $69.95 €aCh: s 2u i st e stTsd o0 wim v o $ [ ]
§ Shipping and handling, $5.00 per unit* $ [ |
' Texas Residents Add Sales Tax $ !
! TOTAL enclosed $. :
: Name__ [ |
]
' Street 0
]
1 City. ) !
(] [ |
§ State Zip ]
] |
" |
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25 million reasons

info NRI training in CB and

The CB boom means
big opportunities for
qualified technicians...
learn at home
in your spare time.

There are more than 25
million CB radios out there
millions more two-way radios,
walkie-talkies, and other com-
munications apparatus in
use by business and industry,
government, police and fire
departments. And all of this
equipment demands qualified
technicians to maintain and
repair it. In addition to know-
ing what you're doing, you
must have an FCC Radiotele-
phone License to service most
of it. NRI can help you get
both... the training and the
license.

Learn on your own
2-meter, digitally synthesized
VHF transceiver or
40-channel CB.

With NRI, you learn by doing.
You use the NRI Discovery Lab™ to
build and test a whole series of typical
communications circuits, even assemble

Some designed-for-learning equipment you get

your own professional transistorized

volt-ohm meter and a CMOS digital
frequency counter. You test various
types of antennas to gain a firm un-

derstanding of broadcasting principles.

And finally, you assemble your own
2-meter transceiver for experiments
in troubleshooting and servicing
Then, if you want to go on the air
we'll help you get your amateur
license. As an alternate choice, you
may elect to receive and experiment
with a 40-channel CB to get more
experience in this booming area
T™Trademark McGraw-Hill

You learn in your own home,
in your spare time, at your conven-
ience. NRI's bite-size lessons and
carefully matched practical experi-
ments combine theory and bench
work to give you the most effective
training for your money. No need to
quit your job or take night classes,
you move ahead at the pace that
suits you best.

NRI guarantees your FCC license.
The law requires that techni-
cians hold an FCC Radiotelephone
License to work on broadcast equip-
ment. NRI training in Complete
Communications Electronics or our
CB Radio Specialist course is carefully
designed to give you the special
coaching so helpful in passing FCC
license exams. If you fail to pass the
FCC examination for radiotelephone
license after graduating, NR/ will re-
Jund your tuition in full. The money-
back agreement is valid for six months
after completion of your course.

Send for free catalog.

No salesman will call.

Find out all the facts about
NRI's Communications or CB course
Or look into other areas of opportu-
nity like TV and audio servicing, digital
computer electronics, mobile commu-
nications, and more. Mail the postage-
paid card today. .. there are more
than 25 million good reasons why.



why you should look

Communications Servicing.

Orgetinto
TV and audio servicing

NRI can train you at home to
service TV equipment and audio sys-
tems. Choose from five courses that
go up to our 48-lesson Master Color
TV/Audio Course. With it you get
14 kits for practical bench training
and demonstrations, including NRI's
exclusive, designed-for-learning,

25" diagonal solid state color T\,
4-channel audio system complete
with speakers, and professional in-
struments you build and use for learn-
ing and earning. It's proven, effective
training that's helped thousands of
pros already. And it’s the best value
offered in the field. NRI's bite-size
lessons speed learning, exclusive

Learn computer electronics

NRI trains you at home
on a real digital computer.
Qualified technicians are
urgently needed
for careers in

the new field
of computer
and digital
electronics

and NRI trains
you at home
on the real thing,

‘Power-On” training makes it real.
Send card for free catalog,

As part of your training, you actually
assemble a working digital computer
with expanded memory, define and
flow chart programs, code your pro-
gram, store it along with data in the
memory bank. It’s just one of the 10
hands-on training kits you receive.
You also build and use your own
TVOM; experiment with NRI's exclu-
sive electronics lab. It's the quickest
and best way to learn and start a
new career in troubleshooting digital
computers. Send the card today.

NRI instructor/engineers
Each NRI student is assigned

his own course instructor. He's there
to help you over any rough spots, ex-
plain problems, and give you the ad-
vice you need as you progress toward
your future. And he knows what he’s
talking about, because he was more
than likely involved in the design
of your course or some of the NRI
equipment you use. NRI instructors
are practical, experienced people who
really know their field and do their
best to pass their knowledge on to you.

You get more
for your money from NRI.

NRI employs no salesmen, pays
no commissions. We pass the savings
on to you in reduced tuition, top-
quality professional equipment, and
reliable testing instruments necessary
for a successful career. You can pay
hundreds of dollars more at other
schools, but you can’t get better
training.

Free catalog,

no salesman will call.

Get your free catalog and dis-
cover why NRI is the leader in home
technical training with over a million
students, over 60 years experience in
helping people build new careers.
Mail the card today and get started
on your new future. If card has been
removed, write to:

o

€ e
Hill'

NRI SCHOOLS
McGraw Hill Center

for Continuing Education
3939 Wisconsin Avenue
Washington, D.C. 20016
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widely separated geographic areas. Rais-
ing the number of frequencies would also
mean there would be less interference from
other microwave transmissions. For in-
stance, at present both terrestrial and sat-
ellite communications use 4- and 5-giga-
hertz channels; the scanning/spot beam
satellite would transmit over 11- and 14-
gigahertz channels.

Smaller (about 10 feet in dlameter), less
costly antennas could be used in urban
areas, rather than in less developed re-
gions as is present practice. The antennas
could be instailed on rooftops, thus permit-
ting convenient access by businesses.

The concept, if developed, could go far in
reducing the cost of multiple video con-
ferencing and in increasing high-speed
data transmission, while also lessening the
cost of tie-lines and private communica-
tions networks extensively used by corpo-
rations.

Magnuson-Moss Warranty Act
offers less consumer protection

A survey conducted for the FTC by the
National Association of Service Managers
(NASM) and sent to 83 manufacturers indi-
cates that the 1975 Magnuson-Moss War-
ranty Act has delivered less than was
expected in terms of consumer warranty
protection. Orlginally intended to simplify
matters for the consumer by outlining mini-
mum warranty standards and improving
warranty protection, the Act has served
only to confuse manufacturers (who are not
sure what they must do to comply with its
provisions) and to limit the amount of
protection consumers can expect.

The NASM survey showed that two-
thirds of the manufacturers who have over
$1 million in gross sales (producing such
items as appliances, furnaces, automotive
parts, stereos, TV's, CB's, etc.) have
switched from full to limited warranties.
This means that consumers are now de-
prived of full warranty protection on their
major purchases. Before the Act was
passed, these companies tended to be the
main providers of full warranties. Thirty-six
of the 83 companies indicated they had
changed over from full to limited warranties
as a direct result of the Magnuson-Moss
Act.

Announcing the result of the survey,
NASM executive director Marvin Lurie
said, ‘“We now have solid evidence that the
Act has reduced warranty coverage in ma-
jor sectors of the consumer marketplace

. . We hope that the data NASM has
provided to the FTC will permit rapid cor-
rection of the situation.

Decoder system for tratfic
information broadcasts

When you are driving, especially long
distances, it is a great convenience to be

able to receive periodic traffic information
on your car radio. However, when you drive
at high speed, the broadcast frequencies
change and reception may not always be at
optimum.

~
-
-
-
-
-
-
-
-
-
a

SIEMENS DECODER SYSTEM uses three IC's
to automatically select and tune to traffic infar-
mation stations.

Siemens AG of Germany has designed a
decoder system containing three different
IC’s that can automatically select and tune
to a ftraftic information station. The ARI
decoder system (presently being used in
Germany) is based on two special brozd-
cast frequencies that are used by every
traftic information station but cannot be
heard on any other station: A 57-kHz pilot
tone that lets you know you are tuned to a
traffic information station and a 125-Hz
frequency that is used for the actual brozd-
cast.

The two bipolar S280 and S281 IC's of
the ARI decoder respond to the 57-kHz and
125-Hz frequencies; IC S280 and IC S551
recognize the traftic service station by the
pilot frequency; and IC S551 also controls
the visual indicator, a green LED that tells
you you have tuned in correctly. Iin opera-
tion, the system makes sure that the tratfic
announcements that interrupt regular pro-
gramming are audible even if a cassette
tape recorder is playing simultaneously.
And even if the station volume has been
lowered, the circuit assures the traffic an-
nouncement will come through loud and
clear.

The system also warns you when you
leave the area so that you can tune into a
new station. The decoder drives an au‘o-
matic station-seeking device until the traf-

fic information program is restored. An
optional IC (S552) is also available to iden-
tify different travel regions.

Microcomputers to improve U.S.
Postal Service

Whenever the U.S. Postal Service must
determine when, where and how to shift
personnel to take care of special workload
requirements, it must generally rely on on-
line analyses, which generally arrive too
late to be much use, or else keep a perpet-
ual sharp eye out for potential bottienecks
in the system.

To alleviate this problem and, hopefully,
maximize the efficiency of Postal Service
operations, a pilot data-gathering system
built by Applied Computer Research Com-
pany has been installed in a Sacramento,
CA, facility. This monitoring system uses
microprocessors to interface with conven-
tional electromechanical equipment such
as letter sorters and postage-cancelling
machines. The microcomputers used in the
system are Intel’s SBC 80/04 and Zilog's Z-
80. The Intel microcomputer board in-
terfaces with the actual equipment, while
the Z-80's handle system control. The Z-80,
with its 4-MHz clock, hooks up to an on-site
minicomputer and interfaces with the Post-
al Service Data System, a nationwide com-
munications link, which contains all time
and attendance records of the Postal Sys-
tem’s entire workforce.

It is hoped that the monitoring system
will provide postal supervisors with enough
information to be able to handle personnel
shifts quickly and efticiently. While the Sac-
ramento office is about the smallest postal
facility that could expect to receive such a
system, larger urban areas, such as Los
Angeles and New York, that handle large
amounts of mail could benefit from its
installation.

FCC proposes eliminating
Third Class Operator’s license

The Federal Communications Commis-
sion's proposed reorganization of radio-
telephone operator licensing procedures
advises elimlnating the Third Class Opera-
tor's license. The National Radio Broadcas-
ters Assoclation supports this proposal,
citing the fact that in the past the Third
Class Operator’'s exam was not really nec-
essary for a broadcaster to function effec-
tively . . . all that was needed was for the
FCC to grant a one-year provisional per-
mit.

The new rules would only require that
technicians engaged in installing, repairing
or servicing broadcast equipment be certi-
fied by the FCC—no exam would be
needed. If any of the equipment does not
fulfill the specifications required by the
license, the technician must inform the
licensee. R-E
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editorial

The Real Energy Crisis

Low-cost energy is the problem . . . not a shortage of energy itself.

Sure, at some point in time we will run out of oil, we will run out of
natural gas, we will run out of coal. But there are plenty of other
energy sources around. They include nuclear, solar, water power,
wind, and who knows how many other sources that haven't been
discovered yet.

The rising cost of fuel of all kinds is placing quite a hardship on
most of us, but it does have a silver lining. It will result in the
development of practical alternate supplies of energy; because it
will pay, be profitable, to develop other sources.

You can buy solar cells today that have an efficiency of 18%, but
we’ve got to get that up to 50%. We have solar hot-water heating
systems today that work, but are expensive. What we need is a
ruling requiring the installation of such a system in every new home.
That would accomplish two aims—get a lot of energy-saving
systems into use; and raise the volume of production so the cost of
each system is reduced, making it more economical for people with
older homes to add one.

Radio-Electronics is interested in our readers’ ideas for alternate
energy sources. Send me your thoughts. include diagrams; photos if
you have them. We’'ll publish the more interesting ones .

remember, if it's built around electronic circuitry, it has an edge.

W 71

LARRY STECKLEF
Editor
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VERSATILITY = UNMATGHED

by any other

| micro-computer
s system

wassrs 3089 $Ims .
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COMPUTERS TAPE SYSTEMS MEMORY — 4K, 8K, 16K & 32K
TERMINALS DISK SYSTEMS PROGRAMMABLE REAL TIME CLOCK
PRINTERS GRAPHICS CALCULATOR INTERFACE
SOFTWARE

PROM PROGRAMMER A - D CONVERTER

Write, or circle our reader reply number for a catalog describing our complete line of computer hardware

and software.

NOW AVAILABLE IN BOTH KIT AND ASSEMBLED FORM.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
= SAN ANTONIO, TEXAS 78216
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letters

AN OPEN LETTER TO THE
PRESIDENT
Dear Mr. President:

We of the Maryland Electronics and Tele-
vision Assoclation feel it has become im-
perative at this time to denounce the
foreign import practices allowed for too
long by our government. We strongly urge
that immediate steps be taken to cause a
reversal in this trend of “‘overseas extor-
tion.’

The television industry, from the manu-
facturers to the technicians, has been feel-
ing the impact of excessively low-price
electronic equipment. In 1977, color TV
retail prices are no higher, and in many
cases lower, than In 1963, this being the
only product that comes to mind that has
not Increased with the inflationary trend of
these same years. The price of automo-
biles, for example, has increased 40% in
the iast five years alone.

True, prices on television sets may be
increased by strong governmentai action
against importing foreign sets, but it would
be more costly for consumers to pay higher

unemployment and welfare benefits to
more unemployed, while ours decreases.

In recent years, Motorola sold its TV divi-
sion to foreign interests, as did Magnavox.
More and more, foreign countries’ empioy-
ment rates increase, while ours decreases.

We feel that if the government does
nothing to combat this serious problem,
organizations such as ours (and there are
many) must take the initiative in refusing to
sell or service foreign-made products. Of
course, this would create a hardship on
consumers who own such equipment, but
we may be left with no alternative.

We appeal to you, Mr. President, to give
this subject your earnest attention, and
move to restore faith in our Industry and
system before we reach a point of no
return.

We await your written response to this
matter, which is of grave importance both
to the Maryiand Electronics and Television
Association and the entire electronics in-
dustry.

EARL REDMAN, President
META Board of Directors

CB TEST GEAR

| am very appreclative of the special
feature “What You Need to Know About
CB Test Gear” by Forest Belt in your
November 1977 issue.

t was especially impressed with Mr. Belt’s
treatment of the test bench in the last
section entitled ““Test Systems,” in which
he gave a very well-defined method of
setting up our own comprehensive test
bench for servicing radio transceivers.

Please include more articles of this type
in future issues as | am sure that |, along
with the majority of other readers, will
receive great benefit from them.

BYRON McCABE
Tucson, AZ

PARTS HARD TO FIND

| have noted recently some editorlal
comment in electronics magazines with re-
spect to the trouble people have in con-
struction projects due often to substituting
other than specified parts. | would like to

point out some problems in this regard
continued on page 22

A P BROUGHT YOU SOLDERLESS BREADBOARDING.
NOW WE'VE ADDED POWER.

Introducing POWERACE, the new line of ACE All Circuit Evaluators.

POWERACE—for fast, solderless crcuit building and
testing. All models will accept all DIP sizes—plus TO-5's

and discretes with leads to .032” diamater. POWERACE

101 has a variable 5-15 VDC 600 ma Power supply.
POWERACE 102 features a fixed 5vDC 1 amp power
supply; and POWERACE 103 has a fized 5VDC 750 ma
power supply, a fixed +15VDC 250 ma power supply, and
afixed —15VDC power supply at 250 m-a.

CIRCLE 16 ON FREE INFORMATION CARD

Order from your A P distributor today. For the name of
the distributor nearest you call Toll-Free 800-321-966€.

Faster and Easier is what we’re all about.
AP PRODUCTS INCORPORATHED

Box 110 ¢ 72 Corwin Drive, Painesville OH 44097
(216) 354-2101 TWX: 810-425-2250



Feature for feature, doWar for dollar,
you get more for your money in a Philips L
scope. These four oscilloscopes, designed for
use in service, production or education, are
made by Philips to the same quality standards
as more sophisticated Philips scopes used in lab-
oratories all ove- the world. They are light and easy
to carry with all controls carefully placed for ease and
minimum human errors in operation. Their design
and quality of components are your assurance of
minimum down time and repair costs.

25MHz/2mV Dual Trace
oscilloscope-PM3212

Triggering includes AC, DC, auto and composite
mode. Double ir sulated power supply eliminates
ground loop problems and measurement inaccura-
cies caused by Fum or other spurious signals. The
most versatile instrument in its price range. Size,
weight and function capability make it ideal for field
or lab use.

Pivi 3212-25MHz Dual Trace Scope-$1155.00%

New, compact 15SMHz/2mV
oscilloscope-PM3211

Lightweight, compact dimensions, big 8 x 10 cm
screen. Comprehensive triggering and display facili-
ties nct avaiiabl2 in competitively-priced scopes.

euiups Test & Measuring
% Instruments

Same double insulated power supply as PM 3212.
PM 3211-15MHz Compact Dual Trace Scope-
only $875.00*

15MHz/2mV Single

and Dual Trace oscilloscopes

PM 3225 and PM 3225 Automatic triggering provides

stable displays under almost any signal condition.
PM 3225-15 Mtz Single Trace Scope-$625.0)
PM 3226-Dual Trace 15 MHz Scope-$820.00°

“U.S. Domestic Price only. All prices include probes
and protective front cover.

For immediate information, use our toll-free Hotline num
ber: (800) 631-7172. New Jersey res dents, please call cal-
fect (201) 529-3800. Jr contact Philips Test & Measuring
Instruments, Inc.

In the U.S. In Canada:
85 McKee Drive n Leswyn Road
Mahwah, New Jersey 07430 Toron:o, Canada M6A 1K2
Tel. (201) 529-3800 Tel. (416) 789-7188

PHILIPS

CIRCLE 30 ON FREE INFORMATION CARD
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systems — talk to some other school. But if
vou're serious about ¢lectronics, come to
CIE -The Elcetronies Specialists.
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y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “‘John,” he said, “learn to
do one important thing better than
anyone else, and you’ll always be
in demand.”
I believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.
Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or vour dentist to
set a broken bone, either. Would you?
For these things, vou’d want a
specialist. And you'd trust him. Be-
cause you'd know if he weren’t any
good, he’d be out of business.

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

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

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

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

Specialists aren’t for
everyone.

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

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

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

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

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

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

In fact, depending on the course
vou take, vou'll do most of the basic
things professionals do every day-
things like servicing a beauty of a
Zenith color TV set. . . or studying a
variety of scrcen display patterns
with the help of a color bar generator.

Plus there’s a professional quality
oscilloscope you build and use to
“see” and “‘read” the characteristic
waveform patterns of electronic
equipment.

You work with experi-
enced specialists.

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

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

We don’t mind. We have a fine
record of preparing people to take
and pass. . . the government-
administered FCC License exams.
In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

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

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

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

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

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

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

Patterns shown on TV and oscilloscope screens arc simulated.

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

Cﬁlela_r_\glnstitute of Electronics, Inc.

1 ClI

courses

Mail today?

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

YES... Johu, I want to learn from the specialists in electronies — CIE.
Send me my FREE CIE school catalog — including details about troubleshooting
plus my FREE package of home study information.

RE-32
Print Name -
\ddress Apt.
City
State Zip
\ge TPhone (area code)
Check box for G.1. Bill information: ~ Veteran Active Duty
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LETTERS
continued from page 16

1. Have you ever made up a list of exactly
what is required and then gone out to the
local dealers to try to get these items? Even
it I limit my list to Radio Shack parts and
catalog numbers, | can visit (and have
visited) 10 New York stores without finding
75% of what | need. | now order by mail.

2. You have not provided any help in at
least one area where it is badly needed —
capacitors. | do not remember any article in
your magazine (or any other) discussing
what capacitors are suitable substitutions
or what cannot be changed to any other
type. | refer particularly to ceramic, silver
mica, mica, Mylar, tantalum, etc.—also to

electrolytics. Why was each type empha-
sized and what is it really required for?

3. Resistors offer a somewhat simpler
problem. So can you point out when you
can substitute 5% resistors for 1% resis-
tors, on wire-wound vs. carbon, etc.?

4. How about an update on what items
now on the market really require heat-sink
protection in soldering.

5. How about some practical specifica-
tions for handling static-sensitive AC-field-
sensitive solid-state items, MOS, etc.?

R. M. SANFORD
White Plains, NY

DIGITAL CAR CLOCKS
I read with great interest your October
and November 1977 articles on ‘Digital

Siwpson. €CD

CMNENW SPECIALTIES CWAY ON

PHILIPS

&

HICKOK

HlDATA PRECISION
TRIPLETT VIZ

| Non-Linear Systems

PHILIPS

LEADER

®

tormarly

U {H)

SUPER SPECIAL

New 3-1/2 Digit Portable DMM
reG. $99°

ﬂ, 95

We give you immediate off the shelf delivery on Oscill

Multimeters, Frequency Counters, Logic Probes, Tube & Transistor Testers, Wow & Flutter Meters, Distortion
Analyzers, Bridges, and Accessories. For more information call us Toll Free: 800-223-0474.

P

Power Supplies, Audlo & R.F. Generators, Digital

TOLL FREE HOT LINE
800-223-0474

54 west 45 Street New York, N.Y.10036
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Car Clocks,” as | had just recently built
James Electronics’ Quartz Digital Auto
Clock.

It is working very well, but | still want to
either convert it or get a similar clock to
count in decimal minutes (hundredths) in-
stead of seconds for use in road rallye
timing. This appears to require a special IC
with a divide-by-100 In place of one divide-
by-60 and a 100-Hz frequency. Perhaps
you may have discovered such an item
during research for your article . . . any
ideas? A ‘“split action” timing feature
would also be of benefit.

In the October 1977 article you also
referred to a Radio Shack WWV Converter
Kit (No. 28-133 for $5.95). | have inquired
at several tocal Radio Shack outlets, and
none of them knows about this kit.

JOHN R. GINGRICH
Massillon, OH

In answer to your first question, if you
look in the latest Radio Shack catalog
(1978, No. 289) on page 148 at the top,
you'll find a super-duper “Quartz Comput-
er Timepiece' for $49.95. | have this iden-
tical item, under the Casio brand name,
and have had it since it was introduced by
Casio about five months ago.

It’s territic! The picture shown in the
catalog is just slightly smaller than actual
size. In the stopwatch functions it reads
decimal seconds, but not decimal minutes
or hours. Real-time is retained when using
the elapsed-time function. The AA battery
for the display should last for 10 hours or
S0 in reqular use as a stopwatch, since the
display is always on in that function. It's
difficult to adapt this to external power
except with the special AC adapter, be-
cause the jack is nonstandard (it uses a
larger-than-standard center prong). If you
could find a mating plug, you could drop
the car 12 volts through a resistor (220
ohms, 1 watt should do it nicely, since the
display draws about 50 mA). | don't know
of any clock that counts minutes in hun-
dredths, although it certainly could be done
as you describe.

Regarding the Radio Shack No. 28-133
WWYV Converter Kit, it has apparently been
discontinued. It's not shown in their current
catalog.

FRED BLECHMAN

MAGNETIC SEMICONDUCTOR

During an energy crisis, in desperation,
we are apt to seek such far-out solutions as
a "‘magnetic semiconductor” as described
by Andrew Fraser in the October 1977 issue.

Even if we should find such a material,
Marc Scharf (same issue) also wrote of a
basic law of science that has never been
violated. If the material is ever found, it will
be impossible to improve it or any perma-
nent magnets beyond a certain efficiency.
By scientific law the screen must always
use more power than the iron block can
generate.

It is hoped none of your readers waste
their time pursuing John Ecklin’s scheme
as it is a complete flop unless we can find a
“magic semiconductor.”” Perpetual motion
is impossible even with all the many won-
ders of today’s electronics.

A. G. HOLT
Silver Spring, MD
R-E



= Mallory solderless terminals are availasle
Prom bh§ters to now — packaged to suit your needs. These
boxes to bags. crimp-type terminals and connectors fit

virtually all popular applications and come in
a complete range of sizes from 26 through

7 4/0 AWG.
MallOl‘y S gOt the Buy the winning team for convenience and
winning team reliability. See your Mallory Distributor. Or

contact Mallory Distributor Products Com-

for youl‘ SOlderless pany, a division of P. R. Mallory & Co. Inc,,

Box 1284, Indianapolis, Indiana 46206.

terminal needs. (317) 856-3731.
/A

MALLORY

Caracitors  Controls - Fastening Devices « Resistors « S2cur ty Products - Semiconductors « Solderiess Terminals » Sonalert® Signals - Swifches
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STRIP WRAP UNWRAP

wire wrapping
center

REGULAR
WRAP

MODIFIED
WRAP

Wire-wrapping, stripping, unwrapping tool for
HOBBY wrap AWG 300n.025 (0,63mm) Square Post

TooL ReguiarWrap |~ WSU-30 | 3695
ModifiedWrap | WSU-30M $7.95

WIRE-WRAPPING TOOL
::;:.;wuo

For .025" (0,63mm) sq. post
‘MODIFIED" wrap. positive
indexing, anti-overwrapping
device

Battery [ ForAWG30 | BW-630 | $34.95°
wire |_For AWG 2628 | BW 2628 $39.95°
wrapping
tool Bit for AWG30 | BT-30 | $395
COMPLETE B - Bit for AWG 26-28| BT-2628 | $7.95
WITH BIT ‘

AND S|.EE\ USE “C* SIZE NI-CAD BATTERIES

(NOT INCLUDED)

ey

WIRE-WRAPPING KITS [ e ROLLS OF WIRE

Wire for wire-wrapping AWG-30
(0.25mm) KYNAR® wire, 50 ft. roll
silver plated, solid conductor
easy stripping

Contains: Hobby Wrap Tool WSU-30.

(50 ft.) Roll of wire
Prestripped wire 1" to 4
"

lengths (50 wires per package)

G8 "‘_’" ,r-_‘ ] RIOB( 1 98
1 stripped 1” both ends. | [BIAWG Yeiow Wire 50% Roll | w0y 198 |
Wire Wrapping Kit (Blue! WK2B8  |$1295 W AWG Waite Wire > tt_Ron f R 30w 198
e Wianoing it (Bliie)l 28 e
Wire Wrapping Kit, (Yeflow) WKLY $1295 (o AW _w_ _1 Ho H 0R 198

Wire Wrapping Kit. [White) WK 2 W $1295
Wire Wrapping Kit (Red)

WIRE DISPENSER

a With 50 ft. Roll of AWG 30
KYNAR® wire.-wrapping wire

n Cuts the wire to length

a Strips 1 of insulation.

8 Refillable (For refills, see above)

) Wie ] wD-30B 5388

Ye ) WD 30 | $3.95

e [ WD-30W [$3.95
| _wob3o0r

WIRE-WRAPPING KIT

Contains: Hobby Wrap Tool WSU-30,

Roll of wire R-30B-0050, (2) 14

:) o DIP's, (2) 16 DIP's and Hobby Board
il

H-PCB-1.
e E

PRE CUT
PRE STRIPPED WIRE

Wire for wire
wrapping AWG-30
(0.25mm) KYNAR®
wire. 50 wires per
package stripped
1" both ends

te
_J E;v:_r_e Wrappir_\g Kl‘ B MGE}V(BTU

WIRE-WRAPPING KIT

Contains: Hobby Wrap Tool WSU-30 M
Wire Dispenser WD-30-B, (2) 14 DIP’s,
(2) 16 DIP's, Hobby Board H-PCB-1
DIP/IC insertion Tool INS-1416 and
DIP/IC Extractor Tool EX-1

30 AWG White Wire 5 B 130

[ W50 060
A
KYNAR Pt NNWAL

[ wire wropping Kit _Jwk-48 (5iue$25.99]

OK MACHINE & TOOL CORPORATION

RADIO-ELECTRONICS

3455 Conner St. Bronx. NY 10475 8(212) 994-6600 @ Telex 125091

N
F-9
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/1C INSERTION TOO!

m PIN STRAIGHTENER

il

INSERT

[[14-16 Pin Dip 1C Inserter [iNs-1416 [$3.43]

DIP/IC EXTRACTOR TOOL

The EX-1 Extractor is ideally suited for hobbyist or
lab engineer. Featuring one piece spring steel con
struction. it will extract all LS|, MSI and SSI devices
of from 8 to 24 pins

r Extractor Tool

[ ex1 ]sies]

DIP SOCKET

Dual-in-line package, 3 level wire-
wrapping, phosphor bronze contact,
gold plated pins .025 (0,63mm) sq
100 (2,54mm) center spacing.

14 Pin Dip Socket 14 Dip | $0.79

16 Pin Dip Socket 16 Dip | $0.89

RIBBON CABLE ASSEMBLY
SINGLE ENDED

| With 14 Pin Dip Plug

24" Long {(609mm) ISE14 24{ $3.55

r With 16 Pin Dip Plug

24" Long (600mm) & [SE16-24$375

P.C. BOARD

|

The 4 x 4.5% 1716 inch board Is made of glass coated EPOXY Laminate
and features solder coated 1 0z. copper pads. The board has provision

for a 22/44 two sided edge connector, with contacts on standard .156

spacing. Edge contacts are for y.

The board €ontains a matrix of .040 In. diameter holes on .100 inch
centers. The cOmponent side contains 76 two-hole pads that can accom

DIP PLUG WITH COVER
FOR USE WITH RIBBON CABLE

14 Pin Plug & Cover 14-PLG | $1.45
16 Pin Plug & Cover 16-PLG | $1.59

QUANTITY: 2 PLUGS. 2 COVERS

RIBBON CABLE ASSEMBLY
DOUBLE ENDED

1 E | Tt o e or Tarin or 16 PiaDIPs. Companents may be > with 14 Pin Dip Plug - 2" Long [ DE 14-2[$3.75
{ so::ev-d directly to lhelboud or intermediate sockets may be used for Wlth 14 Pin D|p Plug -4” Long | DE 14-4]$3.85
| soldering or wire-wrapping e
| R —-— | Two bus sy ate providea for voltage and ground on P F With 14 Pin Dip Plug -8” Long | DE 14.8/$3.95
——| | both sides of the board. In ¢ : 14 With 16 Fin Dip Plug -2 Long | DE 162]$4.15
; I::"“’“.f'.P“‘;::;:"."J:.'.:".:'.ﬂ.'.'.l':?“:::‘.:,"; ::;:%O;:.:::T:’;;f,‘:;. | [ 1E P D P Cong o s {545
] t b m I 1 ) . .
| o tier e eay b ot 1o 1engi for paIcular appLEations With 16 Pin Dip Plug 8" Long [OF 16.534.3
e | Ee=—| [ HobbyBoarg | w-pca-1 [$4.99]
I TERMINALS
TF;C' CAR? G'U;DESG | = s .025 (0.63mm) Square Post
consists of guides precision molded with
T umique spring finger action that dampens shock and - L » 3 Level ere-Wrappmg
vibration. yet permits smooth insertion or extrac L —
BNIATNE AT, tion. Guides accommodate any card thickness s Gold Pl,at,ed
— from .040-.100 inches ) ] Slotted Terminal WWT-1 | $2.98
; UL [ Single Sided
QUANTITY — ONE PAIR (2 pcs.) CaraGuides | TR1 [$189] TN e e Jrour=2 | s2.00
w13 — EC— = —
— gy IC Socket Terminal | WWT-3 | $3.98
i i Double Sided g
' PC CARD GUIDES & BRACKETS L waia I F Terminal WWT-4 | $1.98

TRS-2 kit Includes 2 TR-1 guides plus 2 mounting
brackets. Support brackets feature unique stabiizing
post that permits secure mounting with only 1 screw

[ 1rs-2 [$379]

A

[ Guides & Brackets

QUANTITY — ONE SET (4 pcs.)

25 PER PACKAGE

PC EDGE CONNECTOR

44 Pin, dual read out, .156" (3,96
mm) Contact Spacing, .025" (0,63
mm) square wire-wrapping pins.

_P.ETE_dgeConnectgr l CON 1 -

P.C.B. TERMINAL STRIPS

The TS strips provide positive screw activated clamp
ing action. accommodate wire sizes 14-30 AWG (1, 8.0
265mm)_Pins are sotder plated copper. 042 inch (1mm)
diameter. on .200 incn (Smm) centers,

~aPole | TS 4 [$139
___8Pole _ _f_ji 8 %189
12-Pole TS-12_]$259

™ Ilfvl |$l

TERMINAL INSERTING TOOL
~ For inserting WWT-1, WWT-2, WWT.3,
o and WWT-4 Terminals into .040
X (1,01mm) Dia. Holes.
INS. $2.49
WIRE CUT AND STRIP TOOL
Easy to operate place wir®s (up to 4) n SInPPING skol with
Y ends estending beyond cutler bDlades press tool and pull
\\ wir@ 13 cut and Mtnpped 10 proper wire wiapping length
- The hardened steel Cutting blades and sturdy construction of
the 100! 1nsure long hife
Strp length easily adjustable tor your applications.
ADJUSTABLE
SHINER™ LENGTH .
OESCRIPTION Mone OF STRIPPED WIRE Price
INCHES  TO  INCHES
24 ga. Wi Wue Cut and Slnp Tool ST-100-24 1% —— 1% $ 875
(26 ga. Wire Cut and Strip Tool | $7-100.26 1% — 1'% 8.75
26 ga. Wire Cut and Strip Tool [ST7-100-26-87S Yoo T 1% 8.75
128 ga. Wire Cut and 5trip 100l | s1.100-28 V%" —— 1% " 1$11.50
30 ga. W«re Cul and Stnip Tool| ST-100-30 N —— 14" {$11.50,

)¢ CUT AMD STRIP TOOLS ARF NOT APPLICABLE FOR MiLENE OR TEFLON INSULATION

e —
MINIMUM ORDER $25.00 SHIPPING CHARGE §1.00. N.Y. CITY ANO STATE RESIOENTS ADD TAX

OK MACHINE & TOOL CORPORATION

3455 Conner St . Bronx. N Y 10475 @(212) 994-6600 @ Telex 125091

CIRCLE 15 ON FREE INFORMATION CARD
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Got
Gas Guzzler
Gloom?

Try AUTOCOMP for
quick relief from
high fuel costs.

AUTOCOMP is a continuously updating micro-
computer which reads TRUE MPG while you
drive. Additional pushbutton controls also
give automatic readouts of Time, Distance
and Fuel Consumption. You can monitor your
engine’s performance and your vehicle's etfi-
ciency. AUTOCOMP will help you save fuel
improve your driving habits, and provide you
with valuable time and trip data. Install
AUTOCOMP before your next trip and beat
high fuel costs! .

AUTOMATICALLY OISPLAYS:

* FUEL USED — when the FUEL button
is depressed. the display ndicates the
amount of fyel the vehicie has used
since last flll-yp, beginning of trip. o
last reset (up to 1000 gallons)

* DISTANCE TRAVELED — When the
DIST button is depressec. the display
indicates the distance the vehicle has
fraveied since the last reset (up to
1000 miles)

¢ INSTANT MILES/GALLDN — When the
INST MPG button is depressed. the dis
play inglcates how many mules per gal
Ion the vehicie is aftaining at each
moment (up to 200 mpg)

¢ AVERAGE MILES/GALLON — When
the AVE MPG button is depressed. the
aisplay indicates the average miles per
gallon the vehicie has attalned since
the jast reset (up to 200 mpg)

¢ CORRECT TIME [ciock) — wWhen the
TIME button is depressed. the display
indicates the correct time (in hours ang
minutes) The clock may also be used
to display ELAPSED TIDIE

EXAMPLE

'

AUTOCOMP comes with clear. itlustrated
instructions that make it easy for a do-t

yoursetter to install Equipment supplied s
inciudes the Speeasensor which simply

screws 0nto the speedometer cable. ang Y\'—

the digital Flowsensor which easily installs ‘&

onto the fuet line oty

SAVE $10 OFF REGULAR PRICE

Order now using the coupon beiow and save $10
oft the regular list price of $129.50. A one s
o

year limited warranty is provided V4 ‘\#
RS
T A
oy
SpaceKom, Inc. /<§¢ g

212 E. Gutierrez St. °
Santa Barbara,
CA 93101 // v s

CIRCLE 39 ON FREE INFORMATION CARD

equipment

reports

Wilson Electronics Model
WFC-500-S, Model WFC-
500-E Frequency Counters

e

! —
CIRCLE 147 ON FREE INFORMATION CARD

THE WILSON ELECTRONICS CORPORATION
(4288 South Polaris Avenue, Box 19000, Las
Vegas, NV 891 19) has introduced two versions
of a new frequency counter, the models WFC-
500-S and WFC-500-E. Both instruments are
6-digit types, with a dual range giving an 8-
digit resolution. The frequency range covered
by the counters is from 10 Hz up to 500 MHz.
The model WFC-500-S (shown) has a rated
accuracy of 0.0001%, and the nodel WFC-
500-E has an accuracy of 0.000002%, or 0.02
PPM. The model WFC-500-E uses a TCXO
(temperature compensated crystal oscillator)
clock.

Both versions can be AC-powered, and have
a selector switch that can operate on AC lines
of 100, 110, 117, 200, 220 or 234 volts. They
can also be powered by 12 volts DC, for mobile
use, and both models come with AC and DC
input cables, plus an input cable with clips.
There are two BNC input jacks on the front
panel. Input A is used for frequencies from 10
Hz up to 10 MHz, and it can be switched from
a 1.0-megohm impedance to a 50-ohm input.
The sensitivity is 25 mV in both switch
positions. Input B is used for frequencies from
10 MHz up to 500 MHz, at 50 ohms, with a
100-mV sensitivity at about 20 MHz; this
sensitivity reading goes to 25 mV at about 100
to 120 MHz, then gradually rises to about 100
mV at 500 MHz.

The 7-segment red LED readout is plainly
visible. An overrange LED on the left-hand
side of the readout shows when the input
frequency is above the normal readout. Two
LED’s on the right-hand side show whether
the reading is in kHz or MHz. For greater
resolution, the initial reading can be displayed
in MHz, with the decimal point placed three
digits from the left. Incidentally, the counter
has lead zero blanking that makes the display
simpler to read. For example, if you read 45.75
MHz in the MHz position, all you see is
“45.750." When you move this reading to the
kHz position, the 45" scoots out of sight to

the left, and you then read “750.000™ in kHz.
The three digits on the right-hand side give
you the reading in Hz!

In our bench test, we connected the counter
to the color oscillator of a TV set during a
network program. The reading was **3.580."
Switching to kHz gave a reading of **575.545."
The last digit rocked at times, first to **6” and
then back, which is normal. We were glad to
see that the network’s atomic clock was still
right on the button. We left the counter and
went out for coffee; when we returned it was
still reading exactly the same.

When you use the model WFC-500-E,
which contains the TCXO, a standby LED on
the panel lights up as soon as the unit is
plugged in. This shows that the crystal oven is
operating. The manufacturer recommends
leaving the counter on for an hour for greater
stability. We didn’t warm it up nearly that
long, but found it was quite stable within no
more than 15 minutes, in the bench test
described above and on other frequency stan-
dards.

The circuitry of the model WFC-500-S and
WFC-500-E is thoroughly integrated. Stan-
dard IC's are used for flip-flops, counter,
dividers, etc. The DC power supply is tightly
regulated on both AC and DC inputs.

The layout of the front panel is neatly
arranged. The input jacks are at the lower
right-hand corner, with the selector switches in
the middle. All controls are push-push types,
with the switch positions plainly marked on the
panel. The rear panel contains the 4-pin power-
input jack, a line fuse, and a BNC jack for
access to the internal 1.0-M Hz clock oscillator.
The cabinet is made of sturdy metal and comes
in two sections for casy access to the counter
circuitry. R-E

Huntron Tracker Circuit
Tester

CIRCLE 148 ON FREE INFORMATION CARD

THE HUNTRON TRACKER IS A NEW VERSION of
an old circuit. This circuit is what some call an

continued on page 32



Just about every bit
of electrical hardware
e ou’ll ever need...
=, =4 ’n over 1,000 pieces fesi)

i -h all organized & labeled

in a heavy-duty,
bin-cabinet!

You’'ll wonder how you ever did
: == without it. .. truly one of the most
rERa £ important “tools” you could own'

Al tof \“5 ‘

s
nectol -y gtud s\ze and P
L]

¢ -':sl
o 35 FEMALE DISCONNECTS 45 MALE
SULATED FULLY INSULATED DISCONNECTS

INSULATED
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4 TERMINAL STYLES 3 SPLICE STYLES 3 DISCONNECT STYLES T WIRE SIZES © STUD SIZES 3 COLOR CODES

o No more “making do” with just any- To Order — 24-hour Phone Service: Send check, money order,
thing you have on hand! or company purchase order for full amount. Or charge itto any one
= N . of 5 major credit cards (see Order Coupon). Credit card buyers
e No more “drugstore quality” terminals A Stanley, industrial-quaiity can also call our 24-hour, toli-free number: 800-331-1000 (from @
and connectors! “Jobmaster” Oklahoma, call 918-664-8300 coliect)
; 2 crimper at L= Not
| 1
e No more high prices! , our wholesale = =====-[UNCONDITIONAL 30-DAY GUARANTEE {FeRITCL
e No more less-than-professional in Retail
repair jobs! Mail to and make remittance payable to stores!

. D. Indust | Dept. RE-48
e No more frustrating searches tor the LBl i m s

right piece of electrical hardware!
e No more time-consuming soldering!

e No more Saturday-morning trips to g‘"':;e?:j'g{';'j;;;g‘p'a ja';g;-_
the hardware or electrical supply store!

All high-quality, 99% conductivity, plated copper terminals and connectors.
; Check (V) Check, money order, or company purchase order
Meet orexceed UL, CSA, and(whereapplucable)OEM standards. Not, inexpen- Method enclosed (MN residents add 4% sales tax).

P
1
]
'
H 6864 Washington Avenue South, Eden Prairie, MN 55344
]
]
[
]
1
1
1
1
]

o ¥ - '

sive “stamped-out-tin” hardware. No “seconds” or “rejects Allhigh-quality’ : of Payment: j Charge it to: O VISA/BankAmericard
]
]
1
]
1
1
1
1
]
]
]
1
1
1
L

Indicate _______Electrical Terminal & Connector Shop(s) @ $24.95
Order: rowman? plyg $3.90 shipping and handling each

____Stanley Crimper(s) @ $2.99 plus 75¢ shipping and

How mam? nandling each. (Limit: one per Shop purchased.)

Truly over $100 worth of hardware alone! Check out prices yourself [ American Express [ Carte Blanche
you'll be amazed! O Diners Club [0 Master Charge

Unconditional 30-Day Guarantee: If you're dissatisfied in any way or for any CARD NO
reason, just return your Shop(s) within 30 days tor an immediate, full refund.
No questions asked! SIGNATURE X_

Exactly what you recelve: One 25-tray, polystyrene bin-cabinet (tray
dividers form 45 bins). 1,011 terminals, connectors, and electrical accessories
25 preprinted, color-coded 1.D. labels. One FREE Specitications Chart
#1977 D.R.I. Industries, Inc.. Eden Prairie, MN 55344

“The Electrical Terminal & Connector Shop' is a trademark of D.R.1. Industries, Inc

96L10

NAME
ADDRESS
CITY STATE ZiP

s o e e e o e o o o e A WD D G0 EB

8,61 iHdY

D.R.I. Industries, Inc., 6864 Washington Ave. So., Eden Prairie, MN §5344

N
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Whatever you're looking for
you'll find it with a price/performance

Put Computer versatility and convenience in your
home with the H8 Personal Computer System

Get into personal computing the right way with a
powerful computer system from Heath. Start with
the H8. It features 8-bit operation, fully expandable
memory, a versatile 8080A CPU, and is the only ma-
chine in its price class that, due to its “intelligent”
front panel and built in monitor program, can func-
tion without peripherals.

Next, add our 12" CRT video terminal. The H9 op-
erates in three different modes, has a 67-key ASCII
keyboard, and features a built in interfacing board
to make hook-up a breeze.

Add “mass storage’ with the ECP-3801 cassette
recorder/player and cassette 1/0 and you've got a
system that’s ready to go wherever your pro-
gramming skills take you.

Our low-cost,
effective
Microprocessor
Course teaches
you all about
Computers

Using our chal-
lenging self-
instruction techniques and the optional ET-3400
Trainer, the EE-3401 Microprocessor Course takes
you step-by-step through hardware, 1/0 interfac-
ing, machine language programming, number sys-
tems, microprocessor operation, and much more.
You'll complete experiments, gain hands-on expe-
rience and work directly with the devices that are
“taking over’ in today’s electronics.

Weigh yourself with electronic precision
with our Digital Electronic “Weighing Machine”

Uses solid-state electronics and a strain-gauge
transducer element like expensive laboratory
scales. The GD-1186 features
300-1b. capacity, can be wired
to give weight in pounds
or kilograms, and

has a bright, easy-
to-read 4-digit

LED display.

It's battery ’
operated sc it’sV
safe to use even after a

shower. And for extra convenience

the GD-1186 comes with additional cable so you

can mount the read-out most anywhere you desire.

This Low-cost
Multimeter
gives you
digital accuracy
~ at analog prices

The IM-1210 is an economical performer that hob-
byists and service techs have been waiting for.
Capabilities include AC voltage measurement to
700 volts, DC to 1000 volts, current measurement,
and 5-ranges for resistance checks. Accuracy is
excellent and the bright digital display gives you
readings at a glance.

Stay “On
Top” of the Weather
with this Five-function Weather Station

The ID-1290 Weather Station monitors indoor and
outdoor temperatures, barometeric pressure, wind
speed and direction — all with electronic accuracy
and reliability. [deal for home or office or anywhere
accurate, instant weather information is needed.

CIRCLE 100 ON FREE INFORMATION CARD



in the way of electronics...
advantage in the new Heathkit Catalog!

Smartly-styled
Low-Cost
Digital

Alarm Clock

Unobtrusive

and elegant, the
GC-1107 is styled in handsome
wood grained vinyl, and features an easy-to-read
4-digit blue-green display, 12 or 24 hour format, and
automatic dimming to adjust for ambient light con-
ditions. Its “snooze’ feature lets you take 9-minute
“catnaps” for as long as an hour. And for extra con-
venience — there’s even a handy power failure indi-
cator. A perfect kit for the beginner.

This SSB/CW
Receiver is the
one the Hams
are enthused
about!

An excellent, low- L 1]

cost choice for your first receiver is the HR-1680.
With it you'll find total solid-state construction, no-
instrument alignment, and a sensitivity figure of less
than 0.5 uV. It covers 80, 40, 20, 15 and the lower
1 MHz of 10 meters. And with a MOSFET “front
end” and preselector tuning — you’ll be digging out
the “rare’ ones in no time!

Send the coupon or visit the Heathkit Electronic
Center nearest you today!

©
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ARIZONA — Phoenix, 2727 W. Indian School Rd
{602) 2796247

CALIFORNIA — Anahelm. 330 £ Ball Rd

(714} 776-9420: E| Cerrito, 6000 Potrero Ave
(415) 236-8870: Los Angelas, 2309 S. Fiower St
{213) 749-0261; Pomona, 1555 Orange Grove Ave

N. {7T14) 623-3543; Redwood Cily. 2001 Middlefield

Rd. {415) 365-8155. Sacramenlc. 1860 Fulton
Ave. (316) 486-1575. San Diego (La Mesa). 8363
Center Dr. (714) 461-0110; San Jose {Campbell),
2350 S. Bascom Ave. (408) 377.8920: Woodlend
Hills, 22504 Ventura Bivd. (213) 883-0531
COLORADO — Denver, 5940 W, 38th Ave

(303) 422-3408

CONNECTICUT — Hartford {Avon), 395 W. Main
S1. (Rie. 44) (203) 6780323

FLORIOA — Miami (Hialeah), 4705 W. 16Ih Ave
{305) B23-2280; Tampa, 4019 west Hillsborough
Ave. (813) 386-2541

GEQRGIA ~ Atlanla, 5285 Roswell Rd

{404) 252-4341

ILLINOIS — Chicago, 3462-66 W. Devon Ave
(312) 583-3920; Chicago {Downers Grove), 224
Ogden Ave. (312) 852-1304

INDIANA — Indisnspolls, 2112 E. 62nd Si

(317) 257-4321

KANSAS — Kansas Cily (Mission}, 5960 Lamar
Ave. (913) 362-4486

KENTUCKY — L

Units of Schlumberger Products Corporation. Retail
prices on some products may be slightly higher.

MICHIGAN — Detroll, 18645 W. Eight Mile Rd
(313) 535.6480; E. Detroit, 186149 E. Eignt Mile Rd
(313} 772.0a16

MINNESOTA — Minneapolis (Hopkins), 101 Shady
Oak Rd. {612) 938-6371

MISSOURI — St. Louis (Bridgaton), 3794 McKelvey
Rd. (314) 291-1850

NEBRASKA — Omaha. 9207 Maple St

{402) 391-2071

NEW JERSEY — Falr Lawn, 35-07 Broadway

{Rie. 4) {201) 791-6935: Ocean, 1013 State Hwy

35 (201) 775-1231

NEW YORK — Buttaio (Amherst), 3476 Shendan

Dr. (716) 835-3090: Jericho, Long Island, 15
Jericho Turnpike (5t6) 334-8181. Rochester, 937
Jetterson Ad. (716) 244.5470; Whita Plalns (Norih
White Plains), 7 Reservolr Rd. (314) 761-7650.

OHIO — Cincinnatl (Woodlawn), 10133 Spring-
fleid Pike (513) 771-8850; Clevaland. 5444 Pearl
Rd. {216) 886-2590; Columbus, 2500 Morse Ad
(614) 475-7200; Toledo, 48 S. Byrne Rd

(419) 537-1887

PENNSYLVANIA — Philadelphia. 6318 Roosevell
Bivd. {215) 268-0180; Frazer (Chester Co.}, 630
Lancaster Pike {R1. 30) {215) 647-5555; Piltsburgh,
3482 Wm. Penn Hwy, (412} 824-3564

RHODE ISLAND ~ Providence (Warwich), 558
o

12401 Sr Y Rd.
(502) 245-7811

LOUISIANA — New Orleans (Kennar), 19500
veterans Memorial Hwy. (504) 722-6321
MARYLAND — Baliimore. 1713 E. Joppa Rd.
(301) 661.4446; Rockville, 5542 Nicholson Lane
(301) 881-5420

MASSACHUSETTS — Boslon (Pesbody), 242
Andover St. (617) 531-9330; Boston (Wslissley),
165 worcester Ave. (R1. 9 just west of Rt. 128)
(617) 237-1510 '

Ave. (401) 738-5150

TEXAS — Dallas, 2715 Ross Ave. (214) 826-4053;
Houston, 3705 Westheimer (713) 623-2090
VIRGINIA — Alsxandria, 6201 Richmond Hwy
{703) 765-5515. Norfolk (Virginla Beach), 1055
Independence Blvd. (804) 480-0997.
WASHINGTON — Seattle, 2221 Third Ave

(206) 6822172

WISCONSIN — Milwaukee, 5215 W. Fond du Lac
(414).873-8250

Our AR-1515 Stereo Receiver sets new standards
in performance, price and features

Undoubtedly the finest AM/FM stereo receiver
we've ever designed, the AR-1515 combines dis-
tinctive functional styling with excellent tuner per-
formance, and a clean, powerful, amplifier section
to give you a home entertainment center of unsur-
passed quality. Power output is 70 watts, minimum
RMS, per channel into 8 ohms with less than 0.08%
total harmonic distortion from 20-20,000 Hz. FM
sensitivity is an outstanding 1.8 nV for really clean
and clear reception. And the AR-1515 is the only
stereo receiver in its price range that provides
digital frequency readout!

HEATHKIT
CATALOG

Send coupon today for your
mail order catalog or re-
deem coupon at the Heath-
kit Electronic Center near-
est you for a retail catalog.

S e pp——

I HEATH Heath Company, Dept. 020-400

Schlumberger Benton Harbor, Michigan 49022

Please send me your new Heathkit Catalog.
| am not on your mailing list.

Name -
Address

City . _State
GX-346 Zip

1 1 1 1 1 I
I-----
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EQUIPMENT REPORTS
continued from page 26

“angle tracer.” This simple device displays a
sharp angle on a scope pattern by feeding an
AC voltage across the scope. Huntron Instru-
ments, Inc., 15123 Pacific Highway North,
Lynnwood, WA 98036, has really refined and
perfected this device, which sells for a sug-
gested retail price of $695.00. State-of-the-art
circuitry gives it much more versatility than
the original angle tracers.

The Tracker has its own scope-—a 2 X 3-
inch rectangular CRT. The scope controls are
at the top of the front panel. Three pushbutton
switches at the bottom of the front panel select
HIGH, LOW or MEDIUM impedance for matching
the circuitry to be tested. A fourth pushbutton
is the ON-OFF switch. Also included are two
test-lead jacks, and that’s all. The test leads
used are Huntron Micro-Probes. These probes
have telescoping points and can be extended to
almost 8 inches. The probe tips are quite sharp
and are insulated almost to the very end for
maximum safety in testing tightly packed
circuit boards. You can check practically all
parts from their side of PC boards; just push
the sharp probe tips down into the holes.

The Tracker uses a low AC voltage for tests.
This is both voltage- and current-limited by
the circuitry. The tests will not damage any
solid-state device; even MOSFET's can be
safely checked, in-circuit. You can make quick
tests on any kind of transistor, from bipolars to
FET's, and even Darlingtons, which are hard
to check on many transistor testers.

In addition, the Tracker can check capaci-
tors of any size, from .0025 uF to 4 uF on the

High-Z range, and from 2.0 uF to 5000 xF on
the Low-Z range. The display for a good
capacitor is a circle or an ellipse; if you sce a
closed loop, the capacitor is OK. The instru-
ment also checks inductors such as power
transformers, vertical output transformers,
etc., for shorted windings. If you see a definite
loop, the winding is OK. If the winding is
shorted, you will not see a loop. For a shorted
winding, the display will be a vertical line.

Diodes of all types are easy to check. Just
touch the test leads to the diode. If you see an
angle, the diode is good. You do nor have to
reverse the test leads as in other testing meth-
ods. Reversing the leads reverses the angle. If
you see the angle, OK. The same thing applies
to transistor junctions: If you see the angle,
there you are.

The so-called good pattern for all junctions
is a sharp angle with straight legs. The angle
varies, from being quite acute in low-impe-
dance circuits to quite wide in high-impedance
circuits; but the key clues will be the same
the sharpness of the angle and the straightness
of the legs of the trace. Leakage causes onc or
more of the legs to bend, and the corner will be
rounded, and not sharp.

It is also possible to catch intermittent
devices with the Tracker. The display flickers
at the ends of the trace, or the whole pattern
may be erratic and unstable. By monitoring the
trace while heating or cooling the device, this
test can be speeded up.

All the preceding tests can be made either
in-circuit or out-of-circuit. Because you do not
have to reverse the test leads, the Tracker is
ideal for spcedy testing! You can use the
special test probes to test all discrete transis-
tors, diodes, resistors and capacitors on a

typical PC board in only a very short time.

You can make accurate tests on TV mod-
ules; all you need is one unit that's known to be
good. Just check the same parts (test points,
etc.) between the two units, and the defective
part will soon be pinned down.

You can even test 1C’s in the same way. You
do not have to know the pinout. If you have
another IC of the same type, just take readings
between the same pins of each IC and the
pattern should be the same. These tests can
also be made either in- or out-of-circuit, which
can save a lot of time taking an IC out and
putting it back in.

In some more complex circuits, such as
control boards, memories, etc., there are often
quite a few identical 1C's on the board. You
can usc the Tracker to quickly compare key
points between several of these IC's. If the
same pattern is repeated on three of them, and
an entirely different pattern shows up on the
fourth, then the fourth IC should be sus-
pected!

In all cases, the tests can be made with no
power applied to the device, PC board, mod-
ule, etc. The Tracker, in effect, feeds its own
signal into the device and displays the results
on the scope. In-circuit tests show slightly
different patterns due to the presence of shunt
loading on the junction. However, the key
clues still apply: The angles must be sharp and
the legs straight. The presence of a closed loop
in a test shows there is capacitance in the
circuit. However, the key angle will still be
sharp. A coil in the circuit may show ringing
on the horizontal trace, but, again, the key
angle is sharp.

We connected the Tracker to a known

continued on page 34

We’ve made replacement parts
an open ok.
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Our MRO replacement guide is require ing
for people involved in maintenance, repair and opera-
tion of industrial electronic equipment.

It can solve your replacement parts problem at a
single glance because it cross-references over 35,000
type numbers of OEM parts. Linear and digital ICs,
triacs, SCRs and Zeners, plus a lot more.
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et your copy from the man who stocks the parts
for off-the-shelf delivery—your local Sylvania dis-
tributor, or write to GTE Sylvania, Distributor
and Special Markets Div., 1025 Westminster Dr.,
Williamsport, Pa. 17701.

SYWJANIA

repinceenant guide and catalogr
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Formerly

Instruments

“I repair electronic equipment from TVs to
computers. So I need dependable test equipment.
That's why I was unhappy with the first digital
VOM I bought — it never worked rght and I
couldn’t trust it.

*Then I bought a VIZ WD-751A for $150. The first
thing I noticed was its speed; even on AC (the
“problem" scale for most DMMs) the readings
come fast — in a second at most. And this DMM is
fully protected against overload. Even if I setit on
OHMS and put in AC, I can’'t damage it.

I like how easy it is to read. Even in the bright
sun, it doesn't wash out. And this DMM changed
my thinking about LCDs in low light; if there’s
enough light to plug in the leads, there's enough
light to read the display.

“With its LCD readout and low-power CMOS
circuits, this meter draws less than 50maA, so its
batteries last a long time. And its CMOS large-scale
ICs assure me that it'll stay accurate over the long
haul.

“I find this same quality built into all VIZ VOMs.
Their WD-750A bench-type digital VOM has extra

features like an analog reference meter which is
center-settable for nulling and peaking; a floating
ground; a detachable power cord for complete AC
isolation; low-power ohms; and an extra 20
Megohm resistance range. Its metal case provides
great 1f shielding, and it has the same overload
protection as the smaller WD-751A DMM. One
service magazine I read just rated it excellent In
performance — and I agree; in fact, in their test it
even gave very accurate readings on DC having
high ripple or pulses, where some DMMs are off by
as much as 40% .

“For years ['ve known that analog VOMs aren't
all the same, so why did I ever think that all
3%.-digit DMMs would be the same? As my
distributor told me, VIZ test instruments work right

and they don’t come back
“ IZ Test

for repairs.
‘These VOMs have
Instruments Group

convinced me that if VIZ
makes it, it's made right.

335 East Price Street Philadelphia, PA 19144 (215) VI1-4-2626

The Circuit Tester line

Accuracy and stability assured

© Vviz
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EQUIPMENT REPORTS
continued from page 32

“bad™ throw-away TV module (which. of
course, | couldn’t bring myself to throw out!).
This one had two identical I1C’s. A cross-check
between the two showed distinctly different
patterns between the same test points on the
IC. So, we knew that one of the IC’s was bad.

The instruction manual shows all the good
and bad traces that can be expected for any
type of part—bipolars. FET's, diodes of all
kinds, even SCR’s and many four-layer de-
vices.

A handy supplementary brochure entitied
the “Prober™ comes with the Tracker. It
contains quite a few specialized tests and hints
on how to identify patterns, etc. This supple-
ment is expected to be a continuing service; as
new Tracker applications are discovered, they
will be sent out to the users.

If it is properly used, the Tracker should be
a useful instrument for all kinds of solid-state
circuitry. The long Micro-Probe test leads
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Would You
Believe

Pictured In Actual Size: 4"x6 %"x1 %'
Wt.: 2612 oz. Fits In The Palm Of Your
Hand! Ideal For An Office, Home, In Bed,

The World’

FirstPocketTV.

On Vacation & Business Trips, In
Your Car, Boat, Camper, Plane
Overseas Trips. Looks & Carries
Like a Calculator

e Designed and Manufactured In England by Sinclair ¢ “Multiple
Standard Reception” Works In USA, UK, and Europe! ¢ Exception-
ally Brilliant, High Resolution Reception e Completely Self-
Contained: Built-In Antenna, RECHARGEABLE BATTERIES, AC
ADAPTOR, AND Cigarette Lighter AUTO PLUG

Even these Photographs Can't Fully Emphasize
The Unique “Hand-Held"” Pocket-Size Format
of the Sinclair “MicroVisions". You simply have
to experience the amazement of watching the
newson a 26'40z. TV resting in the palm of yous
hand! Yet it is a High-Precision black and white
T.V. Receiver (made 100% in England b
Conscientous Professionals), and more .

This T.V. Works Anywhere In The World. Wher-
ever you go, if there's a TV Signal, Only the
“MicroVision"” Will Almost Certainly Pick It Up,
Due to Its Sophisticated, Multiple-Standard
Reception System. Its High-Performance, Min-
iature 2" diagonal screen gives you an exception
ally sharp, brilliant picture of incredible detail
At a distance of 1 foot, the picture is of equivalent
size and brilliance to that of compact portables
at a distance of 6 feet, or to that of 25" models at
12 feet! The Built-In Loudspeaker gives superb
sound also.

t-‘&m‘.* ‘.

As In The Finest Cameras and Watches, Quality
Performance Is As Important As Size. The
‘MicroVision” has a uniquely high specification
VHF and UHF Tuners are as sensitive as they
can be .. . Delayed Automatic Gain Control
Continuous Tuning Automatic Frequency
Control . . . Features Seldom Found in the most
expensive b/w sets!

Important Technical Specifications (Please
Read). «Rugged Construction Includes Tough,
Steel Case, Solid-State Circuitry Throughout
e Picture Tube is Carefully Protected and Snugly
Embedded —Safe & Strong (Perfectly Safe In
The Mail or Packed In A Suitcase) « 12 Month
Manufacturer’s Replacement or Repair Warranty

Fast, Efficient U.S. Service Facility «Push
Button Selection For US, UK, or European Trans-
missions e Push-Button UHF/VHF eSeparate
Brightness, Contrast, Line-Hold and Frame-Hold
Controls e Vision is High Linearity Delayed
AGC, AFC eBuilt-In, Powerful Signal Aerials
{telescopic for VHF, Loop for UHF) e Power
Includes 4 Standard Batteries, Rechargeable
Batteries, 12V Car Battery Converter Plug, AC
Adaptor/Recharger ¢ Carrying Case & Ear
phone

e e e = o1
Call Toll-Free: 1-800-528-6050 Ext.
1041. Ariz. Res. Call Collect 602-955-
9710.

elerleleledede e L L LIS
Two Week Trial Order Form {Please allow 4 weeks
for deliveries) Please ship Sinclair Micro
Vision Television Receiver(s) plus all accessories @
$395 (plus $5 shipping and insurance) each. If not
Satisfied | may return it within two weeks of receipt
for an immediate refund

Check or M.O. Enclosed {Calif. Res. Add 6%

Sales Tax)

Charge My Credit Card Number

BankAmericard/Visa Master Charge

(Interbank #

American Express Diners Club

Carte Blanche

Credit Card # Exp
Name — - .
Address S - - - =

City/State/Zip

Signature _

Starshine Gtou_p.

Dept. 239, 924 Anacapa Street, Santa Barbara,

CA 93101
Starshine, Inc. 1977

M4

make it very easy 1o get down into tight places,
and the sharp probe tips also make it simple to
test 1C’s from the top.

If you do repair your own modules, this
instrument should be a big help by making fast
cross-checking and comparison tests possible.
Another good trick: the Tracker should make
it a lot faster to service those jam-packed, no-
schematic little FM/AM radio receivers. You
can check all transistors from the top in only a
short time. R-E

Kager Model KL 3000 Auto-
Feed Soldering Pistol

CIRCLE 149 ON FREE INFORMATION CARD

ALL MY WORKING LIFE I'VE KEPT A SHARP EYE
out for time-saver tools, those small but useful
items that will do only one thing but do it
faster or casier.

I've just run into a new one: the Kager
model KL 3000 One-Handed Soldering Pistol
manufactured by Kager International, Suite
710, 1180 South Beverly Dr., Los Angeles, CA
90035. The basic model retails for $38. This
gun is not a soldering gun, but a solder-feeding
*“pistol™ that weighs less than half a pound, in
the box!

It has a good-sized plastic pistol grip. The
heating element is mounted in the upper part
of the pistol. A guide tube feeds the solder
directly onto the joint. The flow is controlled
by a trigger that does noi control the heat,
which is on continually.

This tool should be useful for any kind of
PC-board work. It should also be a whizz at
assembling all kinds of kits, especially those
with many closely spaced joints, such as IC’s,
etc. Normally, you have to hold the board with
one hand, hold the part in place with the other,

continued on page 119



322 WAYS TO INCREASE YOUR
ELECTRONICS KNOW-HOW!

SEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL.
ALL BOOKS 100% GUARANTEED. You must be satisfied
or return the books and we'll cancel the invoice.

COMPUTERS, CALCULATORS & MICROPROCESSORS

995—Beginner's Guide fo Microprocessors 182 p 106 11 $595
1000—57 Practical Programs & Games 10 BASIC 210 p 64 11.57.95
985—Programming Microprocessors 280 p_ 1021l $6.95
971—Miniprocessors: from Calculators to Computers 196 p.  $5.95
874—Master Handbook of Digital Logic Appiic's. 392 p. 287 11.57 95
952—Mprocessor Programming for Computer Hobbyists 387 p. $8.95
955—Modern Digital Communications 308 p. 122 $6.95
975—The “Compuiator” Book—Build Super Calculators &
Minicomputer Hawe with Calcutator Chips 322 p 227 1. $7.95
752—Computer Programming Handbook 518 p. 114 il $9.95
554—Computer Techmaian's Handbook 480 p. 428 if $995
824—Advanced lg)phcanons for Pocket Calculators 304 p. 2751.85.95
538—Computer Circuits & How They Work 192 p 109 $5.95
574—Beginner's Guide to Computer Programmung 480 p. 364 11.89 95
785—Microp A ‘i Hdbk. 294 p 17611 $6.95
709—Modern Guide 10 Digitat Logic 294 p 222 il 95
724—Get the most Oul of Electronic Calculalors 204 p. 28 1. $4 95
548—Beginner's Guide to Computer Logic 192 p. 1751l $5.95

COMMUNICATIONS & AMATEUR RADIO

801—Master Handbook of Ham Radio Circuils 392 p . 301 1. $8 95
1005—Hdbk of Solar Flare Monitonng & Prop Forecasting 196p $6 95
963—Home-Brew HF/VHF Antenna Handbook 210 p 14311 $5.95
959 - CBer's Handy Manual of SSB 80 p. 42 it $225

673—How 10 Be A Ham—incls. Latest FCC Rules 192 p. 2511. $3.95
950— il Dict of Broadcast—CATV. -Telecomms. 420 p 104 ii. $8.95
799—CB Radio Operator's Guide-2nd Ediion 256 p 1391 $595
655—Modern Electronics Math 686 p. 424 i, $9.95
899—CBer s Handy Manual 48 p. $1 50
735—The Complete FM 2-Way Radio Handbook 294 p 11111 $6.95
859—The Complete Handbook of Slow-S¢an TV 304 p 169 11 $995
954—Practcal CB Radio Troubleshooting & Repair 406 p 1631 $7 95
608—VHF Projects tor Amateur & Expenmenter 224 p. 2821l $4.95
597—RTTY Handbook 320 p. 230 4l $6 95
933 CBer's Handy Atlas Dictionary 64 p $195
722—Amateur FM Conversion & Const Projects 256 p. 187 il $595
678—Modern Communications Switching Systems 276p 1711 $17 95
581—Ctizens Band Radio Service Manual 288 p 84 $595
621—The 2-Meter FM Repeater Circuits Handbook 312p 19411 $6 95
468— 104 Ham Radio Projects for Novice & Tech. 192 p 104 1| $4 95

HOBBY ELECTRONICS & PROJECTS

841—Build Your Own Working Robot 238 p 831l
958—Beginner's Guide to Making Electr Gadgets
921—The ABC Book ot Hi-Fi/Audio Projects 168 p 131 $4.95
909 How to Buid MetalTreasure Locators 140 p. 60 il d
935—Build-it Book ot Optoeiectromic Projects 238 p. 17511 $595
964— Modern Crystal Radios (Make and Use Senes) 64 p. 1011. $2.50
637—Fun with Electronics 140 p 50 il $3.95
836—Optoelectronics Guidebook-with Projects 196 p 11511 $595
905 Build-h Book of Digital Electronic Timepieces 294 p. 2091l $6 95
926—Model Railroad Electronics 308 p 218 il $5.95
91288 Practical Op Amp Circuits You Can Build 140p 120l $4 95
868—CBer's Handybook of Simple Hobby Projects 168 p. 114 193 95
887—106 Easy Electr Projects-beyond the transistar 224 p. $5.95
790—21 Simple Transisior Radios You Can Build 140 p. 122 11 $3.95
726—Practical Circunt Design for the Expenmenter 196 p 11911 $4.95
861—Display Electronics 252 p. 195 11 $5.95
679~ Electronics for Shutterbugs 204 p. 109 o .
771—Integrated Circunts Guidebook 196 p. 119 $5.95
667—Minialure Projects for Eiectronic Hobbyists 168 p. 77 . $3.95
787—OP AMP Circuit Dasign & Applications 280 p 239 iL
796—MOSFET Circuits Guidebk -with 100 Projects 322 p. 196 il
714—Rado Astronomy for the Amateur 252 p. 88 il

730 —Eftective Troubleshooting with EVM & Scope 238p. 18511,
571—Radio-Electronics Hobby Projects 192 p. 214
591—Sohd-State Projects for the Experimenter 224 p 228 il
780— 111 Digital & Linear IC Projects 210 p 244 i
699—Sohd- State Circuits Guidebook 252 p. 227 il
524— 104 Easy Proyects lor Electronics Gadgeteer 160 p 10511
553—Electronics Setf-Taught with Exp & Projects 288 p 19111
695—Practical Tnac-SCR Pro;. lor Expenmenters 192 p. 146 il
486— 104 Simple One Tube Projects 192 p. 104 il
629-—Handbook of IC Circuit Projects 224 p. 136 1

487—64 Hobby Projects tor Home & Car 192 p. 159 i
537—125 One-Transistor Projects 192 p. 125

B83—Fun with Electncity 128 p. 94
647—Sterao/Quad Hi-Fi Pnnciples & Projects 192 p. 100 il
540—Electronic Expenmenter's Guidebook 182 p. 86 it
464—Electronic Hobbyist's IC Project Handbook 154 p. 86 il
613—New IC FET Pnnciples & Projects 154 p 60 il
462—104 Easy Transistor Projects You Can Build 224 p. 10511
590—Practical Soid-State Pnnciples & Projects 176 p. 127 i
129—New Skill-Building Transisior Projects & Exp. 192 p. 1291
568—IC Projects tor Amateur & Experimenter 192 p. gS? i
542— Transistor Projects for Hobbyisls & Students 192 p. 15311
B9—Transistor Projects 160 p 123 il

70—Electronic Puzzles & Games 128 p 751

112—Leam Electronics by Buiding 208 p 214

DIO, RECORDING, HI-F) & STEREO

595
140p. 1131 $4.95

144
&

LELLACRACLLLRLLANLALERLLRD
BRREREBLBBERERRLLLLERRLERER

685—The Complete Shoriwave Listeners Handbook 192 p. $6.95
683—Pictonal Guide to CB Radio Install /Repair 256 p 304 i1. 8595 |

T-97—Electnc Motor Test & Repair 160 p. 102l
515—Small Apphance Repair Guide-Vol. 1 224 p. 100 il
917—How 10 Repair Small Gasolne Engines 392 p. 251 1!
904—Homeowner's Guide 1o Saving Energy 288 p. 169 il
745 The Home Apphance Climc 195 p. 61 il
885—tiow 1o Repair Home Kiichen Appliances 294 p. 205 il
| 920—Complete Hdbk. ol Locks & Locksmithing 392 p. 348 il
855—How to Repair Home Laundry Appliances 280 p. 137 1
715—Smal Appliance Repair Guide-Vol. 2 210 p. 119 il
555—Major Apphance Repair Guide 288 p. 2781l
671—Electncal Winng & Lighting for Home & Othice 204 p. 155 iL. $4.95
520—How o Repair Home & Auto Air Conditioners 208 p 1001 $5.95
| 295—Retngeration 160 p 53 1l

FCC LICENSE STUDY GUIDES

82— Commercial FCC License Handbook 444 p. 150 « $6 95
652—2nd Class FCC Encyclopedia/Study Guide 602 p. 445 11 $7 95
893—Third Class FCC License Study Guide 308 p. 88 $6 95
873—Ham Radio Novice Class License Study Guide 224 p. 571 $5 95
B51-—~Ham Radio General Class License Study Gude 448 p $795
827—Ham Radio Advanced Class License Study Guide 252p $5 95
543—Ham Radio Extra-Class License Study Guide 224 p 1621 35 95
989—Ham Radio Incentive Licensing Guide 154 p. 701l .95

SEMICONDUCTORS, TUBES & TRANSISTORS

856—Master OP-AMP Appiications Handbook 476 p.
1016—TYowers' Internanonal FET Selector 140 p.
960—IC Function Locator 224 p.
984—CMOS Databook 280 p. 270 1l
870—Master Tube Substitution Handbook 548 p. 322 il
1010—Towers Inter Transistor Selector 200 p. 179 iL.7x10
970—Master Transistor/IC Substitution Handbook 518 p. 165 i
717—Transistor Theory for Technicians & Engrs. 224 p. 11611
938—Linear IC Applications Handbook 280 p. 183 .
470—Transistor Circuit Gurdebook 224 p. 118 il.
794—Microelectronics 266 p. 228 il
708—Modern Applications of Uinear IC's 276 p. 301
501-—Working with Semiconductors 224 p. 185 il
75— Transislors-Theory & Practice 160 p. 138 it
513—Underslanding Sohd-State Circuits 192 p. 104 1L
63—Transislor Circuits 160 p. 144 11
116—Getting Siarted with Transistors 160 p. 901!
493—Semiconductors from A to 2 272 p. 300 1.
61-—Transistor Techniques 96 p 761l

BASIC & GENERAL ELECTRONICS TECHNOLOGY

510—How 0 Read Electronic Ci agrams 192 p 140
588—Basic Erectronics Course 384 p 27511
891-—Practical Soud-State DC Power Supplhes 196 p. 151
628—Basic Electncity & Beginning Electrores 252 p. 191 1
830—introduction to Medical Electromcs 320 p 126 1.
655 Modern Electronics Math 686 p. 424 1l

728—Basic Digial Eiectronics 210 p. 11741
691—Electronics Unraveled 228 p. 96 1l

828—Switching Regulators & Power Supplies 252 p. 128
583—industrial Electronics: Pnnciples & Practice 416 p 3801
930— Servicing Medical & Bioelectronic Equipment 350 p 1651
300—Dicnonary of Electronics 420 p. 487 i
601—Basic Color Talevision Course 420 p over 300 il
575-—Modern Radar—Theory. Oper , and Maint. 480 p. 253
104—Basic Racio Course 224 p. 128 il

638—Manne Electronics Handbook 192 p. 106 1l
528—Pulse & Switching Circuits 256 p. 184
585—Dignal Electronics: Panciples & Pracuce 292 p. 1911l
105—Basic TV Course 224 p. 128
111—Basic Transisior Course 224 p. 179l

ELECTRONIC mMUSIC

743—Eiectromc Music Circuit Guidebook 224 p 180 11 $6 95
843—Sourcebook of Electronic Organ Circuits 168 p 10111 $4 95
610—How to Reparr Musical Instrument Amplitiers 288 p. 50 1| $595
718—Electronic Music Production 156 p. 79 $3.95
666—Experimenting with Electroric Music 180 p. 103 i $4.95
546—Electronic Musical Instrument 192 p 121 5
832 —Electronic Musicas Instr Manual 210 p. 7x10" 385 11

503— Servicing Electromc Organs 196 p 8Yzx11° 145 1

ELECTRONIC TEST EQUIPMENT

792—Buiid-It Book of Miniature Test & Msmt. Instr 238 p. 1511.$4.95
472—Working wilh the Oscilloscope 104 p. 183 il 7x9% $4 95
672—Understanding & Using the VOM & EVM 192 p 18711 $595
927—How 10 Use AF & RF %-gnal Generators 238 p. 162 $595
702—Electronic Measurements Simplited 240 p 21711 $4 95
729—RF & Digital Test Equipment You Can Build 252 p 2171185 95
877—Under & Using Modem Signal Generators 294 p 120 1l $6 95
664—Understanding & Us-ngrlhe Osciloscope 272 p 17011 $5.95
577—How to Use Color TV Test Instruments 256 p 230 $595
669—Practical Test Instruments You Can Build 204 p 157 il. $4 95
131--Tes! Instruments lor Electronics 192 p 155 il $4 95
680— How 1o T'shoot & Repair Elecir. Tesi Eqpt. 252p 143 4. $6 95
777—Under Using Moder Electr Sveing. Test Equip. 252 p. $5 95
498—The Oscilloscope-Third Edition 264 p 169 1L $595
483—99 Ways 1o Use Your Oscillsocpe 192 p. 327 il $5 95
485—How to Use Test Instr. in Electronics Servicing 256 p. 234 1l $4 95
627—Basic Electronic Test Procedures 416 p 17 $6 95
550— Vactorscopes-Scopes Sweep-Marker Generalors 256 p $5 95

ENGINEERING & REFERENCE

B0O—Masler Hdbk ol 1001 Prachical Electronic Circuits 602 p. $9.95
742—Pro EtectncalElectr. Engr's License Siudy Guide 476 p 57 95
750— Eiectronic Conversions. Symbols & Formulas 224 p. 4611 $4.95
829—Impedance 196 p. 90 il $5.95
774—DigitalLogic Electronics Handbook 308 p 226 il $6 95
118—Elecironics Data Handbook 256 p 149 il
101—Electromic Circuit Design Habk.—4th Ed. 416 p 966 1l

$795
$9.95
$4.95
$5.95
$6.95
$8.95
$8 95
$4.95
$9 95
$7 95
$5.95
$4 95
$5.95
$5.95
$5 95
$5.95

| 694—Auto Stereo Service & Installation 252 p. 245 il.

644—Pictonal Guide to Color TV Circuit Troubles 256 p 262 il
484—TV Sarvicing Guidebook 176 p 110 d
761—Jack Darr's Service Cinic No. 3 252 p. 122 ¢
133—Jack Darr's Service Chimc No. 1 192 p. 1254l
428—Pinpoint TV Troubles in 10 Minutes 327 p. 394 i
682—TV Bench Servicing Techrmiques 228 p 77 il
598—All-in-One TV Aignment Handbook 304 p. 145 il
517—Home-Call TV Repair Guide 144 p. 20
430—Pinpoint Transistor Troubles i 12 Minutes 492 p. 243 il.
595—199 Color TV Troubles & Solutions 224 p. 178 1l
70—Electronic Puzzies & Games 128 p. 75 1.
507—101 TV Troubles-From Symptom to Repair 224 p. 170 il
619~ T'shooting Solid-State Elecir. Power Supplies 192 p 851
778—Smal-Screen TV Servicing Manual 240 p. 367 il
653—T'shooting Solid-State Wave Gen. & Shaping Circuits
636—Installing & FM Antennas 168 p. 158 il
593199 Electronic Test & Alignment Technigues 224 p. 1301l
835—VHF/UHF Fire.Pohce. Ham Scanners Serv Manual 250p
660—FM Slereo-Quad Recelver Sefvicing Manual 192 p. 130 11
706—tndexed Guide 1o Modern Electronic Circuits 216 p. 921
658— 125 Typical Elect Circs. Analyzed & Repaired 208 p. 1601
504— How to Fix Transisior Radios & Printed Circs. 256 p. 15011
625— Troubleshooting Solid-State Ampiitiers 256 p. 95 11
429—Easy Way 10 Service Radio Recewvers 176 p 100 it
732—Jap Consumer Electr Serv. Manual 196 p p8Yextl
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MODEL RADIO CONTROL

B825—Flying Model Arrplanes/Helicopiers by RC 192 p 1401 34.95
747—RC Modeler s Handbk of Giiders & Sailplanes 196 p 90,1. $4 95
812—Radio Control for Models 350 p. 417 1l $6.95
693-Model Sail & Power Boaling by Remole Cont 192 p.12511.$4.95
135—Radio Control Manual-2nd Ediion 192 p. 158 $4.95
122— Advanced Radio Control 192 p 18111 $4.95
592-—Model Car Racing. .by Remote Control 224 p. 250 il ggg

$4.95

83—Fun with Electncily 128 p. 94 11
74—Model Radio Control 192 p 192 il

BROADCAST, CATV, CCTV & VIDEOTAPE

11— p Hdbk of V Recorders 280 p 16011 $5.95
852—B'cast Engr & Mainlenance Hdbk 532 p 23511 $19.95
815—Desig /Mantan CATV Small TV Studio 288 p 100 1. $12.95
|009—CC?’V Installalion, Maintenance & Repair 294 p $8.95
773—Talk-Back TV  Two-way Cable Telavision 238 p. 6411 $5.95
833—Complete Broascast Antenna Handbook 448 p 308 1| $17 95
657—MATV Systems Handbook 176 p. 91 il $4.95
523—Guide to Radio-TV B'cast Engineer. Pract. 288 p. 140 11. $12.95
298—CATV Systems Engineenng-3rd Ed. 256 p 123 il $12.95
733—Dwectional Broadcas! Antennas 210 p 60 11 $1295
557—How To Become A Radio Disc Jockey 256 p. 36 il $1295
845— How to Prepare a Production Budget: Fiim & Videotape $12.95
541--Videotape Prod & Comm Techmiques 256 p. 10011 $12 95
793— TV Lighting Handbook 228 p 230 1l $12 95

COLOR TV SCHEMATIC/SERVICING MANUALS

Each vol has complele service data. parts IiStS. lull-size schematic
foidout section and all other into needed Each 81/2'x11", only
$5 95 unless otherwise marked

662—Svcing. New Modular Color TV Recvr's Vol. 1 176 p $6.95
663—Svcing. New Modular Color TV Recr's Vol 2 178 p. $4 95
545-—Admiral vol 1 196 p. 12 schematcs $5.95
641—Admural Vol 2 196 p. 11 schematcs $6.95
7a1—Airine (Montgomery Ward) 196 p. 12 schemalics $5.95
536—Genaeral Eleciric Vol 1 196 p. 12 schemalics $5.95
609—General Electnc vol. 2 212 p 10 schemalics $5.95
560—Japanese Vol 1—Sony. Sharp. Midland 212 p. $5.95
576—Jap Vol. 2—Delmomico, Hitachi. Panasonic, elc. 212 p $4.95
684 Japanese Vol. 3—Hitachi. Sanyo. Coronado 228 p 495
692-—Jap Vol 4—Sharp, Midiand. MGA 236 p 36 p. foidout $5.95
700—Japanese Vol. 5—Sony 196 p 36 p foldout $5.95
526—Magnavox Vol 2 196 p. 12 schemalics $7 95
589—Magnavox Vol 2 196 p. 9 schematics $7.95
770—Magnavox Vol 3 196 p 36 p Sschematic loidout $5.95
509—Motorola Vol 1 178 p 6 schemalics $4.95
584—Motorola Vol 2 196 p 9 schemancs $795
522-—Philco 196 p 12 schematcs $5.95
496—RCA Vol. 1 212 p 12 schematics $5.95
578—RCA Vol 2 212 p. 12 schemalics $5.95
720—RCA Vol. 3 196 p 12 schematics $5.95
721—RCA Vol 4 196 p 12 schematcs $5.95
B822—RCA Vol 5196 p 36 p schemalic section $5.95
740—Sears 228 p 12 schemahcs $5.95
539—Sylvama Vol. 1 196 p 12 schematcs $5.95
618—Sylvania Vol 2 212 p 8 schematics 8595
760—Toshiba 160 p 12 schematcs $595
502—2Zenith Vol 1 196 p 12 schematics $7 95
562—2Zemith Vol 2 196 p. 12 schematcs $595
668—Zenith Vol 3 180 p 36 p schematic foldout $595
838—Zemith Vol 4 196 p 36 p schematc foldout $7 95

918—Svcing Zemth TV Modules 200 p 200 1l $6 95

CB RADIO SCHEMATIC SERVICING MANUALS

Contain uniform covarage of operational theory. complete schematc
diagrams, transmitter and receiver aignment instructions. backed up
with step-by-step lroubleshooting info. wavetorm checks. & tps for
1s0lating matfunctioning circurls to indwvidual stages. All 7°x10 Each
only $595

826—Vot. 1—Kns. Browning, Hy-gain. Penney's 200 p. $5.95
854— VoL, 2—Teaberry. Sittrorux, Pearce-Simpson. Urimelrics $5.95

858—Vo!l. 3—Johnson, Linear-SBE. Royce. Sonar 200 p $595
862— Vol a—Pace, Fanon/Couner. Dynascan (Cobra) 210p.  $5.95
928—Vol. 5—Radio Shack (Realstic). Surveyor. Bertek $5 95
932 Vol. 6—Xtal. Tram/O:amond. Sharp $5.95
936—Vol 7—Latayette. J.I.L . Fanon $5 95

875—Microphones—How Work & How to Use Them 224 p 9711 $595 30—33"01:08* of ?ﬂ;lcg!ucxk%?ﬂs ‘4:: n7 gg gg
646— Acoustic Techmiques for Home & Studio 224 p. 16811 $595 | 288—Cucuit Consuttant's Casel P ! . .
781—Handbook of Mutichannel Recording 322 p fo6 1 $795 | 125—Handbook of Electronic Tables 224 p 16 il $4.95 . TAB BOOKS, Blue Ridge Summit, Pa. 17214
934—Photo Guide 10 AM/FM Stereo Repair 268 p. 261 $6.95 | 254—Electronic Engineenng Nomograms 176 p.B8Y2x11° 124 1l 59.95 .
632 Pictorial Guide to Tape Recorder Repairs 256 p 320 1l $495 = 110—Electronc Design Chans 128 p 895 l Please send me the books indicated below:
756—4-Channel S(é"oo-Fme Source 10 Sound 252 p. 102 il. $4.95 | 121—Chans & Nomographs for Techs & Engrs. 96 p.8%ax11 8795
634-—Basic Audio Systems 240 p. 302 il $4.95 .
28?‘?“5”2" Tape Rmr,d,,,s,,;o,a WorkiCare/repair 204 p. $5.95 TV, RADIO & ELECTRONIC SERVICING . S: enclose $__ . Send postpaid.
—Tape Recording tor Fun & Profit 224 p. 171 1l $5.95 E o 95 nvoice me on 10-day tral (plus shippin
e Rt o ondoon 195 p 1260 358 | O G T o srop s ' 3% i il
681—Questions & Answers About Tape Recording 264 p. 102 11.55.95 v Book # Book # §0Qk 4 Book #
i 821--TV Troubleshooler's Handbook-3rd Ed 448 p. over 3001l $4 95
716—Servicing Cassette & Cartndge Tape Players 294 p. 196136.95 | 563 macinners Guide 1o TV Repair 176 p. 50 1l $4.05
505—Instaling & Servicing Home Audio Systems 256 p. 136 11 $5.95 | g5 Fyg & Theht Secufity Systems-2nd Ed 192 p. 108 il $5.95 .
67—Eiements of Tape Recorder Cirouits 224 p. 14511 .95 K X
42— 876—Color TV Case Histones Illustrated-—Vol. 2 352 p. 24311 $7.95
Jap Radio, Record & Tape Player Service Manual 228 p. $6 95
3 9 746—Color TV Case Hisiones lliustrated 238 p. 2191 $5.95
86—Installing Hi-Fi Systems 224 p. 152 $5.95 | 809 Pnoto/Guide: Sond-State Color TV Troubles 224
. p 16911 $595
gg:ae“"c'"g Re:ccv Chan%ers 224 p 1730 $595 | 730—Etfective Troubleshooting with EVM & Scope 238 p 18511 $5 95
5i andbook of Magnetic Recording 224 p over 90 1 $495 | 770 Wl&es"oomg with the BDuao-Yvace Sﬁope 224 p 252 |§5A95 . N Phone
738— ematics. Reading Betwoen the Lines 252 p 188 1. 85 95 ame on —
APPLIANCES, ELECTRICTY & ENERGY 132—How fo Test Almost Everything Electromic 160 p 144 1) $395 .
987—Heanng Aild Handbook 336 p. 224 if 605—Install /'Sveing. Elect. Protective Sysiems 252 p. 16011 $5.95 Compa
913—Completa Hdbk. of Electncal & House Winng 476 p. 196.1.56 95 | 696— TV Tuner Schematic/Servicing Manual-Vol 1224 p. 28711 $6.95 mpany
906— Homeowner's Guide to Solar Heating/Cooling 196 p. 11311.84.95 | 979—TV Tuner Schematic/Servicing Manual-Vol 2200 p. 37411 $6.95 .
962—Microwave Oven Suervice & Repaw 420 p. 2101l $9 95 | 633—Simpihed TV Trouble Diagnosi$ 320 p. 292 1l $5.95 Address
903—Guide lo Modern Energy-Efficient Healing/Cooling Sys $5.95 | 690—Logical Coilor TV Troubleshooting 240 p. 151 i $5.95 . . . T
758—How to Completely Secure Your Home 224 p. 162 il $595 | 559—199 TV Tough-Dog Problems Soived 252 p. 1991 $5.95 : .
1030101 Practical Uses for Propane Torches 140 p 931 $3.95 | 580—Modem Radio Repair Techniques 260 p. 207 .. $5.95 City_. _State_________Zip
1006—Build- It Book of Solar Heating Projects 196 p. 111 $4.95 | 616—How 10 Interpret TV Wavetorms 256 p. 250 il $4.95 . Pa add 6% Sales tan. All orders outside
820—Central Heahing/Ar Cond Repair Guide 320 p. 2854 $6.95 | 532—How 1o Repar Soid-State Imports 192 p.. 8% x11° 12211.57.95 USA must add 10% shipping and be prepaid RE-48
.------------------------‘------------
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Measure resistance to .01Q)
at a price that has

no resistance
at all.

The new B&K-PRECISION Model 2810 may well
be the highest resolution 3'2-digit DMM avail-
ble. Itis certainly the lowest cost DMM to provide
01Q resolution. With ohms resolution ten times
greater than most DMM’s, the 2810 allows you to
detect shorted windings in coils. transformers or
motors.

You'll also be able to accurately check the low
contact resistance of switches, relays, breaker
points or connectors. Many poor solder connec-
tions or PC board imperfections can also be
located.

The 2810 is a full-feature DMM providing select-
able high-/low-power ohmrs, auto-zeroing and
100% overrange reading. Twenty-nine ranges
provide maximum readings to 1500 volts DC, 2

amps, and 20 megohms. All ranges are fully
overload protected. Typical DC accuracy is
0.5% with resolution to 100uV. And unlike many
electronic voltmeters, the 2810 is RFI shielded
and can be accurately used in high R-F energy
fields

B&K-PRECISION also has a full complement of
optional accessories for the 2810. Accessories
include a carrying case, wire tilt stand, AC
adapter/charger, high-voltage probe,
direct/isolation probe, NiCad batteries and 10-
amp current shunt.

At $119.95, the 2810 is a standout value in today’s
DMM jungle. Dont resist the temptation...con-
tact your locatl distributor forimmediate delivery.

% RADIO-ELECTRONICS

» DYNASCAN
1K PRECISION CORPORATION

6460 West Cotiand Avenue, Chicago. lllinois 60635 + 312/889-9087

In Canada: Afias Electronics, Ontario
Intematianal Sales: Empire Exporters, 270 Newtown Rd., Plainview. L.I. N.Y. 11803
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MICHAEL H. KUHN

A CONSTANT AND ACCURATE CHECK ON
engine RPM’s is essential to the motor-
boatsman for the following reasons:

1. It is vital if the boat is to be
operated at top efficiency and
maximum fuel economy. By run-
ning a measured course at a con-
stant engine speed, it is possible
for the operator to determine fuel
consumption per mile and per
hour under average conditions.

2. Engine speed can be a valuable
navigation aid. Knowing the dis-

Automotive/Marine
Digital
Tachometer

Operate your car or boat at maximum efficiency by
monitoring engine speed. This easy-to-build
tach lets you keep a finger on your engine’s pulse

tance between two buoys or oth-
er points, an experienced boats-
man can determine the engine
speed needed to traverse the two
points in a given time.

. Similarly, knowing the craft's

most economical cruising speed,
the pilot will be able to estimate
the sailing time between two
known points.

. Perhaps the most important rea-

son for knowing the speed of a
marine engine is the relationship

PERF-BOARD AND WIRE-WRAP was used exclusively to build the prototype. A total of three separate

perf-boards was used.

between RPM’'s and cruising
range. Safety afloat demands
that the pilot know how much fuel
he must have on board to reach
his destination or an intermediate
fueling point with an adequate
reserve.

An accurate engine-speed indicator is
an important instrument for an aware
automobile driver. For only by knowing
cngine RPM’s can he obtain most cffi-
cient performance with minimum strain
on the engine.

This digital tachometer overcomes the
ambiguous swing of the analog-meter
instrumept. It can be used to measure the
speed of 2- or 4-cycle automobile and
marine cngines having from two to six-
teen cyclinders. 1t works on any 12 to 24
volt DC electrical system that has a neg-
ative ground. Iis 7-segment display is
visible in darkness and shaded or dim
sunlight and is not bright enough to
affect the night-vision of a driver or
pilot.

How it works

Digital and analog clectronic tachom-
eters operate by processing the voltage
pulses developed by the make-and-break
of the breaker points of an internal com-
bustion engine. These tachometers are
basically frequency counters modified to
indicatc revolutions per minute. Before
going further. let’s look at the operation
of a 4-cycle internal combustion cngine.
(1) The points open and close once per
crank-shaft revolution per cylinder. (2)
For all cylinders to fire (regardless of the
number of cylinders) the crankshaft
makes two revolutions. (3) The distrib-

8461 lHdY
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& RADIO-ELECTRONICS

RPM X 100
1 icn 2{DUTPUT) ;'EéULATED THOUSAND HUNDRED
—0 +5V +5v
(npuT)| LM340-12 1 SDURCE f '
-~
500ufF _J
3 (GND) = -
\L 0181 1 0152 I
T L DL 747 %] DL 747 Il
[ :”35‘?5 143 |5 11 1315 2 14 13 [5 |11 ]13]15 ]2
BT 30 39 39 JP P P $3323232 %
o8 1 Ic1 Z2(DUTPUT) -—oﬁéumrsn R3S 22322 5y T332V
" (INPUT)]  LM309K I StlRcE 14 115 |9 101112 13_T 14 115 (9 10 |11 12 |13
o C2 G F EDCGB ALS GFEDCBA,—J"S
2000,F 3(GND) T GU0zp 5
VEHICLE - " [ 2
dpflenel 1 7447 s 1447 8
GND B T 26 |7 L T2 —_]__
+5v - +5v -
16 |15 |10 |9 16 {15 |10 |9
+5V +5V 5 _5_1
t K] Y 13 ics
~ . 7475 i p 7475 i
R4 & R3 >R2 &Rl ¢ —
k$ 148 1K 3k 3ok 5 13 |2 7__]__ SERE 7__’_
RS & 7 Y. 15 Js = =
1MEG S
?75'( 3 14 “T>5000F *,_‘ +5V —¢ ‘ +5V
et B B 10 7 11 [8 [9 |12 I_T 11 |8 9:_2—]1_1
vy C3 5 5
J = gz | 7~ s00F Ica 14 Ic7 1]
555 74123 L — L5
v 2 3 1] 13 LATCH 7490 7490
]
+st 5 s CLEAR 2 3s 7:‘10 _lz Ja ﬁ 7 10
= _l l_,- =k

C6
T.UluF 1

|||—

FIG. 1—TACHOMETER provides a direct readout of RPM X 100 on a 2-digit 7-segment LED

display.

C1—200 uF, 50V, electrolytic
C2, C9—500 uF, 50V, electrolytic
C3, C4—500 uF, 50V, tantalum
C5—1 uF, 50V, electrolytic

C6, C7—.01 uF, 50V, disc
C8—.4 uF, 50V, disc

All resistors are /. watt, 5%.
R1, R2—4700 ohms

R3, R8— 1000 ohms
R4—30,000 ohms

R5— 1 megohm potentiometer

PARTS LIST

R6—47,000 ohms
R7— 1100 ohms
R9— 1500 ohms
R10— 15 ohms
R11—330 ohms
R12— 1800 ohms
R13-R26— 150 ohms
Q1—HEP310
Q2—HEP54

IC1—LM309K

1IC2—555

IC3—74123

IC4, IC7—7490

ICS5, 1IC8—7475

IC6, IC9—7447

1IC10—74121

IC11—LM340-12

S1—SPST toggle

DIS1, DIS2—DL747 common-anode 7-
segment LED display

utor makes one-half revolution during
cach revolution of the crankshaft.

Since the distributor makes one revolu-
tion for cvery two revolutions of the
crankshaft (No. 3 above) and since the
crankshaft must make two revolutions for
all cylinders to fire: the distributor points
make-and-break—during cach crankshaft
revolution—only one-half as many times
as the number of cylinders. Thus. in a 6-
cylinder engine, the points make-and-
break only three times for cach engine
revolution. Therefore, the tachometer

divides the number of pulses picked up
from the distributor by half the number

of cylinders.
Since a tachometer is calibrated in
revolutions per minute, it would scem

that we would count pulses for a full 60
seconds and then divide by half the num-
ber of cylinders to get a RPM reading.
However, this is not the case. The
tachometer electronics counts pulses for a
second or fraction thercof and then multi-
plies that number by a factor that yiclds
the number of revolutions per minute.

Consider an 8-cylinder engine running
at 900 RPM. The breaker points operate
3600 times (900 X 4) per minute. If we
divide this by 60 (scconds), we arrive at
60 as the number of pulses developed per
second. Thus, at 900 RPM, the points
generate 60-Hz pulses. Then, for the
tachometer to display a 9" (for 900
RPM) we divide 9 by 60 and arrive at
0.15 second or 150 ms. This is the up-
date time. If we want to display ten’s, we
divide 90 by 60 and arrive at a 1.5-second
up-date time. Similarly, should we want



to display the full 900, we would divide
900 by 60 and come up with 15 seconds as
the up-date time. The last two examples
are of up-date times that are far too slow
to provide accurate instantancous
readings.

The digital tachometer is shown in the
schematic in Fig. 1 and block diagram in
Fig. 2. Only two decades are used; indi-

THOUSANDS  HUNDREDS
N
L] L
1|
7-SEGMENT
DECDDER/DRIVER
1C6, I1C9
(2) 7847
MEMDRY
—aii S, 15, 1C8
(2) 7475
SEQUENCE CLEAR COUNTER
1c3 IC4, IC7
74123 (2) 7480
INPUT
MASTER CLK CONOITIONING
1C2 a1, 02, 1C10
555 HEP 310,
HEP 54, 74121

TO POINTS

FIG. 2—BLOCK DIAGRAM of tachometer cir-
cuit. Master clock signals are provided by a
555-timer IC.

cating thousands and hundreds. Tens and
units are not displayed as they would
wander so much that the distraction
would be greater than that of an errat-
ically bouncing needle of an analog in-
strument. Also, by displaying only thou-
sands and hundreds, we can take advan-
tage of a faster up-date time. For a 4-
cycle, 8-cylinder engine, we up-date at
150 ms. This provides a new reading
approximately seven times a second.

To convert breaker-point openings and
closings to engine RPM, the tachometer
electronics performs all the math neces-
sary for a direct read-out. The 555 timer,
IC2, is the master clock. Its frequency
must be adjusted, by RS, to suit the type
of engine being monitored. Once set, this
adjustment need not be touched unless
the tachometer is switched to an engine of
another type.

A dual retriggerable one-shot, 1C3,
provides the clear pulses for IC4 and I1C7
and the latch pulses for IC5 and 1C8.
Transistors Q1 and Q2 and 1C10 condi-
tion the input pulses from the distributor
to produce a TTL-compatible signal.
Switch S1 is used to adapt the tachometer
to cither standard or electronic ignition
systems. Close the switch when the tach
is used with electronic ignition.

The TTL devices and the displays

FRONT-PANEL OF TACHOMETER is made of red translucent plastic. Seven-segment LED display is

mounted directly behind this.

operate from a regulated 5-volt DC line
fed from regulator 1C1. The regulator
input is 12 to 24 volts DC. Transistors Q1
and Q2 operate from a 12-volt source so
12-volt regulator IC11 should be installed
if you plan to use the tach in a vehicle that
has an electrical system supplying more
than 12 volts DC. By the same token, do
not use IC11 if the tachometer is going in
a vehicle with a 12-volt electrical system.
Add a switch to bypass IC11 il the tach is
to be used in both 12- and 24-volt vehi-
cles.

Construction

I assembled the digital tachometer on
perforated board using the wirc-wrap
method. Sockets were used for the 1C’s,
transistors and most other components.
Be sure 1o use heat sinks on the regulator
IC’s. Use shielded cable or coax for the
hook-up between the tachometer and
breaker points.

Calibration and use
Calibrate the tachometer before in-

T TO “POINTS"
CABLE
niv
AC " 6.3 VAC
TO “CHASSIS”
GROUND

FIG. 3—CALIBRATION of the tachometer
requires a low-level 80-Hz AC signal. An inex-
pensive filament transformer will do nicely.

stalling it in the vehicle. For this, you
need a low-level 60-1z signal—6.3 volts
AC from a filament transformer (Fig. 3)
will do nicely. Connect one lead to the
shielded lead marked “to points™ and

CALIBRATION TABLE

Engine Type
(Stroke/ Display Readout
Cylinder) at 60 Hz (X 100)
2/2 4/4 18
2/3 4/6 12
2/4 4/8 9
2/6 4/12 6
2/8 4/16 [ 4*
* Halfway between 4 and 5

connect the other lead to the shield.
Connect the tach to a +12 to +24 volt
DC source capablie of delivering at lcast |
ampere.

Refer to the calibration table and ad-
just trimmer R5 until the read-out dis-
plays the number corresponding to the
type of engine in your car or boat. For
example, when properly calibrated, the
tachometer reads 18" for a 4-cycle, 4-
cylinder or 2-cycle, 2-cylinder engine.

Now, install the tachometer in your
boat or car, hook up the cable and you arc
set to go. R-E
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& RADIO-ELECTRONICS

Most of the clocks in earlier articles were

table models. Here are details on
full-featured wall and mantle models.

FRED BLECHMAN, K6UGT

DIGITAL ELECTRONIC CLOCKS FOR THE
home have been available both ready-
made and in kit form for several years.
More recently, digital clocks for cars have
been appearing. Initially these clocks
were mechanical, but electronic clocks
have been making gains. The latest in
sophisticated digital electronic timekeep-
ers, however, are mantel clocks and wall
clocks with simulated pendulums and
sound. This article discusses three of the
more recent designs in detail. An expla-
nation of the circuitry of these timekeep-
ers can teach you a lot about the uses of
digital IC’s.

Comparison chart

The comparison chart shows the fea-
tures of each of the clocks covered in this
article. The do-it-yourself mode! is a min-
iature wall clock 4 inches high and 2
inches wide, using an LCD (Liquid Crys-
tal Display) wrist watch.

Some of the terms used in the chart
require some explanation. The *“pendu-
lums” are electronic and appear to swing
as a result of the lighting of the LED’s
(Light-Emitting Diodes) in sequence.
(Three different ways of doing this will
be covered farther on in specific detail.)
The *tick-tock™ electronic sound simu-
lates the sound of a typical mechanical
pendulum clock. The “bongs™ are bell-
like sounds, produced electronically, that
count the hours—two for two o’clock,
three for three o’clock and so on. The
*“chimes™ are musical notes arranged in
the tune called “Westminster Chimes”
that is used by the Big Ben clock in
London. The alarms (on those clocks that

have them) are 24-hour repeating alarms,
so that they can be turned off when they
sound and turned back on the next day at
the same time.

Grandfather-style clocks

Strictly speaking, none of the clocks
described are true “Grandfather” clocks.
This is a term that generally describes
large hall-type timepieces with chimes,
bongs and pendulums. These clocks are
all much smaller, and two are wall clocks.
However, we call them Grandfather
clocks because several have pendulums,
sound and early-American-style cases.

All the clocks have clectronic digital
displays and use digital circuitry except
the Sankyo clock. It is a sort of hybrid
instrument and is included because it
plays the Westminster Chimes tune. All
the clocks have wooden cases except for
the Heath Electronic Clock Chimes unit,
which fits into the case of the Heath
Super-Clock. All operate from the 117-
VAC power line, using the closely regu-
lated 60-HZ frequency for accurate time-
keeping, except for the “‘do-it-yourself™
Micro-Regulator. It is battery-powered.

When you investigate how these clocks
work you will see that no two are alike.
Many different approaches have been
taken to accomplish essentially the same
goal—an accurate digital-display clock in
a unique case with unusual conversation-
piece features. Since each clock illus-
trates a different design approach, we’ll
cover each one in alphabetical order

Amelect, Inc.
The model CL7402 Electronic Eye

Displays Chimes

wall clock has some unique pendulum and
timekeeping display circuits; chimes, a
tick-tock sound and bongs will soon be
added.

The time is read from three concentric
circles, with 60 LED's in each of the
outer circles and 12 LED’s in the inner
circle simulating the tips of hour, minute
and second hands. The lighted LED in
the outer circle shows the seconds, the
center circle shows the minutes and the
inner circle shows the hours. The black
front panel has white lines inscribed 30
degrees apart to represent five minutes,
or one hour, as might appear on a conven-
tional clock face. The pendulum at the
bottom of the case consists of 10 LED’s
arranged in arc form. It’s fascinating to

-~

AMELECT, INC. CL7402 Grandfather wall-
mount clock.
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watch the *“seconds™ march around the
outer circle while the pendulum swings
back and forth in exact synchroniza-
tion—1 second in each direction.

The beautifully made wooden cabinet
(available in natural walnut, mahogany.
maple or cherry) is shaped like a tall wall
clock (the top part is 9'/: inches square,
and the total height is 19' inches); and
there is a knick-knack shelf between the
clock and pendulum sections. A diagonal
version of this clock, model CL7401A,
without the pendulum is available from
Amelect, with or without a base.

Figure 1 is the complete schematic of
the model CL7402 wall clock. Although
there are 16 IC’s, 142 LED's (132 for the
time indication, 10 for the pendulum)
and many other parts, assembly is not

AMELECT, INC. CL7401A, diagonal version
with/without base.

difficult. just time-consuming. The de-
tailed manual takes you through the
assembly step-by-step. Normal assembly
precautions should be taken in building
this kit and all the others described in this
article: Use a small-tip soldering iron.
check the solder connections with a mag-
niier to be sure there are no solder
bridges and work slowly and carcfully.
The instructions assume you are build-
ing this clock with the optional case.
Unless you are a professional cabinet-
maker, | recommend ordering the kit
with Amelect's preassembled cabinet.
This clock circuitry uses many CMOS
(Complimentary Metal-Oxide Semicon-
ductor) 4001 Quad 2-input NOR gatcs.
Just to refresh your memory, the positive
logic action of a NOR gate can be
described thus: The output is logic high
only when all inputs are logic low: if any
or all inputs are logic high, the output is
logic low. If you can remember this as
you read the circuit explanation. you'll be
able to follow the operation of the rather

AMELECT CL-7402 pendulum circuit board,
front view,

ingenious pendulum and hours-counter
circuitry.

Circuit description

A transformer and full-wave bridge
rectifier provide DC voltage. A 60-Hz
supply is tapped ofi the transformer sec-
ondary and conditioned to a 60-liz
squarewave by AND gate ICl-b and 1C2-
a. This conditioned 60-1z supply is fed to
the clock input of divide-by-6 counter
IC12. Therefore, the carry output of
IC12 is a 10-Hz squarewave (60 = 6 =
10). This 10-Hz output is wired to the
clock input of 1C14-b, a flip-flop that
divides by 2 at output Q. providing a 5-
Hz supply for time-sctting the minutes
and hours counters.

The pendulum: The 10-1z output
from IC12 is also connected to divide-by-

AMELECT CL-7402 time-display circuit board.

8461 YAV

&
-h



RADIO-ELECTRONICS

&H»
N

ICL

HOURS COUNTER

m
=z

i

]re
Tho Hz co
ic3 e
s 4001 )1C9-c SECONS?JOUNTER -
0’1—]3}4 [[ 89
10K 1C9-d
w T /a 4001
ity <H.Hm.n'n‘ui.n.n'n.n
___—ﬂl CLl;;O‘ !|g>0 g }1}1}1}1}1 44'1}1}1}1}
| % e o T I3 T T T Bac o o Pac
| e L N LT R BT I TN T IAT
ool o | el o e e e e T T s
= 4013 | 0R_E [6d > 1“ “1“1“1“1“1“1“1“1“
et i S R S R R R
co e UL U U TN T TR TR TINT
| o 104z | ‘ FAST SET 5Hz | L]_‘lcsl 406944 k‘g k‘g \*; k*. .&. \ \&' k“g \*3 k‘&
3 i N
€13 ‘ 47K |6 Gu,--------
|RE a017 S R ok p 0 natas
| T | | o ® .
v s . -
| 2 T PER HOUR
__Ire L
|| MINSET | Vs 4001 : 4'(;3157 EN__L
I J—QT @. = IO IMIZIU;EiCO:N;E: 8|9 -
I ‘oo [C2-d . <| “_
| SECONDS 72 4001
HOLD Ve RV L L T YT T I T
| TR I i L S L N L AL L L
| wley | B R R O T AT (TN TINT
| e Ta Ta e Ta Te e T P te ta
| - | P
1C8 1@ s
| wef Jor [ Lo R R R g Y]
=
I : TS IS TT
| SRR R
AR U TR R T
l A4 % % % % 4 8 8
|| == |-
|
|
|
|
|
|

EN = ENABLE
RE = RESET
CL=CLOCKIN

CO =CARRY OUT
SE =SET

IN4148
IN4148

I ¥ ¥ ¥

A2

5 6 i 8

Y ¥ ¥ ¥y

FIG. 1—SCHEMATIC DIAGRAM of the Amelec model CL7402 electronic wall clock. One hundred and
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10 counter IC13. The 0-10-9 counting
outputs of 1C13 are wired directly to five
4001 2-input NOR gates so that they
control 10 LED’s one at a time. These
LED’s form the pendulum (see Fig. 2)
that must swing back and forth. To
describe this action, assume that 1C13’s
output has just completed a 10-count
cycle, so the O output is at a logic high.
All the other outputs are at logic low,
therefore, Nor gates [C15-b, 1C15-c and
IC15-d and IC16-a all have a logic-high
output, thus keeping pendulum LED’s B
through ! off. However, since 1C15-a has
one logic-high input (from [C13. count
0), its output is at logic low, and this

L (FRONT VIEW) 1’0} =
0\1‘7*5..5._4-3‘—2’8,9 COUNT
® 2‘3*4-~5-6‘7". ®
",y ®00000® T

CoegprocH
FIG. 2—THE PENDULUM, simulated by twelve
LED’s, appears to pause at the top of each
swing.
enables LED's A and J to light, if they
were receiving power from some other
source. However, only LED A lights, and
here’s the reason why:

Referring to 1C13, note that the carry
output goes to IC12-d. This carry-output
pin is at logic high for counts 0 to 4, and
at logic low for counts 5 to 9. This
polarity is inverted by 1C12-d, which
clocks flip-flop 1C14-a. Because output Q
is at logic low at this point, the output of
IC16-c is at logic high, providing the
current to light LED A. At the next
count (1) of I1C13, a tenth of a second
later, LED B is enabled, then C at count
2, D at count 3 and E at count 4. On
count 5, the carry output of IC13 goes to
logic low and this is inverted to a positive-
going edge by 1C12-d, thus clocking
IC14-a. Instantly, Q goes to logic high
and Q goes to logic low, which cuts off alt
the LED’s that are connected to 1C16-c
and enables those that are connected to
IC16-b. Therefore, at counts 5 through 9,
LED’s F, G, H, 1 and J light in that
order.

Here's how to get the pendulum to
swing back (or have the LED's light in
reverse order). Counter IC13 is back to 0,
but the IC16-b output remains at logic
high. Why? Although the carry output of
the counter has gone to logic high, 1CI2-
d has inverted this output to a negative-
going signal—and IC14-a responds only
10 positive-going signals. So the count
progresses, lighting LED’s J, L, H, G and
F in order on counts O through 4. At
count 5, however, flip-flop IC14-a sees a
positive-going signal and changes state,
with Q going to logic low and Q going to
logic high. This then allows LED’s E, D,
C. B and A to light in that order on
counts 5 through 9, and a complete back-
and-forth swing of the pendulum has
been completed in 2 seconds. Note that
conditions arc now exactly as before, so
the sequence repeats. Also, LED’s A and

J cach stay lighted for counts O and 9,
pausing realistically at the top of the
swing.

Seconds and minutes counters:
The 1-Hz output pulse of 1C13 in the
pendulum circuitry goes to divide-by-10
counter 1C3. Each 0-t0-9 output s at
logic high for | second. These outputs are
fed to 60 LED’s that are arranged in a 6
X 10 matrix with 6 LED’s wired to each
of the 10 outputs. However, counter 1C4,
wired to divide-by-6, is used to ground
each LED in the proper sequence. This
takes the 0.1-Hz output of 1C3 (one pulse
every 10 seconds) to operate outputs 0
through 5 of 1C4 for 10 seconds each.
Whenever any output of 1C4 is at logic
high, the associated ICS5 inverter grounds
all 10 LED's in that linc—but only the
LED that is driven by IC3 for that
specific second actually lights.

The output of IC4 in the seconds coun-
ter is one pulse every 60 seconds. This
supply is fed through NOR gates IC2-c
and IC2-d that are arranged as a flip-flop
to the minutes counter. which then
counts the minutes exactly the same way
the seconds are counted.

Hours counter: The output of min-
utes counter 1C7 is 1 pulse-per-hour and
is fed through flip-flop 1C9-c and 1C9-d
to hours counter [C10. In this case,
however, counter outputs O through 9 are
wired to four NOR gates (IC11) so that 12
LED’s light up in sequence to indicate
the hours. Figure 3 shows how this is

T -
HOUR 12|1]2]3]a|s|6[7]8]9f/n
IC10 COUNT 0| 1[0[1|2|3]4|5]6|7]8|9
ECLH?UT L{L|H|H|R[R{H| K H{H]H|L
e DI CI R TR (AR I8 (TR I8 (31
R IR TH IR (AW 18 (8 (AL
e G R R ELC

FIG. 3—HOURS ARE INDICATED by LED’s light-
ing sequentially. This is the logic truth table.

accomplished. At midnight or noon, on
the count of 0 at IC10, the 1C11-a output
is at logic low, making the IC11-c output
at logic high, disabling LED’s 2 through
10. At the same time, the output of 1C11-
b is at logic high (both inputs are at logic
low), making the output of ICl1-d low,
thus enabling LED 12. which lights,
driven by output 0 of IC10. On count I,
LED | lights, since the logic gates have
not changed state. On count 2, the 1C10
output drives 1C11-b low at its output
(since one input is now low), and this
drives the IC11-a output high. The IC11-
d output goes high and the [C11-c output
goes low. Simultancously. a positive-
going pulse through a 100-pF capacitor
resets 1C10 to 0 and LED 2 lights.
However, LED 12 does not light since the
low at the IC11-b output makes the
[C11-d output high.

Counter IC10 continues counting up-
ward. At the third hour. the count is at
output | of IC10 and LED 3 lights. The
counter output is 2 at the next hour, but
reset does not occur at this time, since the
IC11-a output is already high and LED 4
lights. The count continues up through
output 9 which triggers gate ICl1-atoa
low output, the IC11-b output to high,
the IC11-c output to high, thus enabling
LED 11 with a low output at ICl1-d.
This procedure also sets all the logic for
hours 12 and | until reset by hour 2.

Time setting: A second-hold switch
returns the second count to 0 and stops
counting at pendulum [C13 by holding
the reset at positive voltage. Releasing
this switch starts the seconds counting
from 0.

Separate switches set the minutes and
hours. Both switches use NOR gates for
switch debouncing. The *fast-set™ 5-Hz
signal from the pendulum (1C14-b) ad-
vances the LED's around their circle at §
minutes or 5 hours-per-second when the
switch is pressed. Time-setting is thus
easy and fast. Amelect, Inc.. Box 367,
Goodland, IN 47948.

Bullet

Almost all the features one. could ask
for have been included in this inexpensive
Mini-Grandfather Clock. The optional
clock case, designed for table or mantel
use, is really a necessity for proper pack-
aging of this relatively complex unit. Two
large 4'/-inch X 6'/:-inch PC boards are
used, interconnected with 17 wires, a
special four-position slide switch and a
small speaker. The case comes pre-
grooved and predrilled; you simply screw
it together. No glue is required. A back
panel is used to mount the transformer,
switch and speaker. You use onc large
ruby front lens, and the finished clock is
10 inches high, 8 inches wide and 5 inches
deep.

The 2-inch-long pendulum is com-
posed of 21 LED's that are arranged in

FIG. 4—THE BULLET CLOCK has pendulum
simulated by five strings of LED’s as radii of the
arc.

five “strings” (see Fig. 4). The display
has four 0.5-inch-high digits, with a
flashing colon and AM-PM indicators.
The seconds are not shown but can be set.
One PC board contains a conventional-
design clock circuit that uses a direct-
drive FCM 7010 clock calendar IC. No

8 861 Nuav
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calendar and alarm functions are provid-
ed, however, because they would interfere
with the **bong” circuit operation. Resis-
tors arc used to connect individual seg-
ment outputs of the FCM 7010 to the 4-
digit display. The pendulum LED’s also
mount on this board. To assemble this
board is tedious but not diflicult. Various
points on this board are then connected
through wires (ribbon cable) to the logic
board. that contains the pendulum, bong
and tick-tock circuitry. No chimes are
provided. However, a Heath Westminster
Chimes is connected to one of these
clocks, but this voids 11eath’s warranty!

BULLET MG-01, completely assembled. Time
exposure shows all five pendulum positions.

BULLET MG-01 clock and logic boards side by
side before interwiring. The clock board is on
the left.

Logic circuitry

If you take time and ctTort to follow the
logic-board circuitry shown in Fig. 5
closely, you will find that it illustrates
many basic and inventive uses for IC's.

The logic circuitry shown in Fig. 5
performs three main functions:

1. It “*swings” the electronic pendu-

lum;

2. It bongs the hours and counts;

3. It tick-tock’s the seconds.

All these functions are performed using
the 60-Hz power line, using selected
clock-display segment changes to sct the
bong count and enable function.

The pendulum: The pendulum
“strings™ shown in Fig. 4 are listed as V,
W, X, Y and Z. The object of the
pendulum circuitry is to light these
strings in sequence so that the pendulum
appears to swing back and forth every 2
seconds. The pendulum circuit (Fig. 5)

comprises IC1, 1C2. and parts of 1C3 and
IC4. The 60-Hz power supply is received
from the clock board. where it has been
shaped and has had all negative portions
removed. This 60-Hz power supply is fed
to pin 9 of IC 2, a dual binary counter.
Pin 9 is the input to counter B. Since
enable input (pin 10) to this counter is
held high, 60 counts-per-second arc ¢n-
tered into B which counts up in BCD
(Binary-Coded Decimal). When outputs
4 and 8 of this counter are both high, they
trigger gate D (pins 8 and 9) of 1C4, a
quad 2-input NAND gate. Remember, for
a NAND gate the output is low only when
both inputs are high. So, the gate D
output is low (pin 10). This low output is
fed to inverter B (pin 14) of IC3. a hex-
inverting buffer. The inverter B output is
therefore high (pin 15), which rescts
counter B of 1C2 through pin 15. Thus,
counter B resets on every twelfth pulse (4
+ 8), making this a divide-by- 12 counter.
The 8 output (pin 14) of counter B goes
low on every twelfth count. Since 60
counts-per-second are entering, then the
counter B output at pin 14is 60 — 12, or
5 counts-per-second (5 Hz). Through
diodes D1 and D2, these high and low
states set the clock-display-time hours
and minutes, advancing S digits-per-sec-
ond.

The 5-Hz signal is also fed to clock
input pin | of enabled counter A. h
counts up and is reset through NAND
gates A and B of IC4 when the count
reaches 8 and 2, making this a divide-by-
10 counter. Since 5 pulses-per-sccond
enter counter A, it goes through a com-
plete count of 10 in 2 seconds.

The BCD outputs of counter A go
directly to ICl1, a 1-of-8 decoder. which
cycles through cight low outputs—0
through 7. Note that outputs 0 and 7 are
connected together and to pendulum
string W; outputs 1. 6 and X are also
joined, as are outputs 2, S5and Y and 3, 4,
and Z. This makes the corresponding
pendulum linc low when either of the two
pins in common goes low as long as
inhibit pin 6 is also low. So, for counts 0
through 7, the pendulum LED strings
each light for 0.2 seconds in the following
sequence: W, X, Y. Z, Z, Y, X, W. But,
what about string V? Since 1C1 can only
count to 8, the next two counts from {C2
counter A light up string V in this
manner: On counts 8 and 9, the high on

pin 6 (the binary 8 line) drives ICI

inhibit pin 6 high. This stops [C1 from
counting. This same high signal simulta-
neously drives transistor Q1 into conduc-
tion, thus grounding pendulum string V.
On IC2 count 0, ICI inhibit pin 6 is
released, Q! is turned off and the se-
quence repeats, starting with string W
again. Note that at cach end of the
pendulum swing (Z and V). the line stays
low for two counts to simulate the pause
effect of a real pendulum at the top of its
swing.

Now that you're getting confidence in

your ability to follow all this logic stuff,
let’s dive into the bong circuit. Hold on

tight and be ready for a rough ride.
Bong circuit: IC7 is a quad op-amp,
with sections A, B, C and D. Section A is
a squarewave oscillator whose tone is
controlled by potentiometer R11. The
squarewave is fed to scction B through
volume control R15. Section B is an AC
amplifier whose gain is controlled by a
DC voltage supply from section D. Sec-
tion C is used as a low-pass filter to round
off the corners of the squarcwave, provid-
ing a smoother sinewave-like tone. Trans-
istors Q3 and Q4 amplify the output of
section C to drive the speaker. Section D
is a DC amplifier, used with potentiom-
eter R16 and capacitor C9 to control the
duration of the bong through section B.
The four-position switch turns on power
to this entire section, so the bong sound
may be disabled. Zener diode Z1 and
transistor Q2 regulate the voltage. The
bong sound is created by 1C7 and its asso-
ciated circuitry, but the digital circuitry
controls when the bong should sound and
how many times it should sound each
hour. This is done primarily by IC5 and
1C6. with the help of 1C3, 1C4 and IC2.
Up-down presettable counters 1C5 and
1C6 do the hours counting, aiong with
IC3 inverters A, C and E, by sensing the
time. The tens-of-hours segment C, and
hours segments A and G of the clock
display are connected through diodes D3,
D4 and D5 to inverter A of 1C3. When
any of thesc segments are high (ie.,
lighted), the inverter A input is high and
its output is low. When all/ three moni-
tored segments are low (only at 1:00 AM
or 1:00 PM), the inverter output goes
high. This charges C2, generating a short
pulse to set input pin 1 of ICS. Since a
positive voltage is permanently wired 1o
the 2° input (pin 4), the counter clears
and presets to 1 (2°) each time the set
input receives a positive pulse at 1:00 AM
or 1:00 PM. At 20 minutes past the hour,
the tens-of-minutes G segment goes high,
remaining that way until the beginning ot
the next hour when it goes low. The high
tension at 20 minutes past the hour is
detected by D6; changed toa pulse by C3,
R4 and RS; double-inverted by inverters
E and C; and applies as a positive pulse to
clock input pin 15 of ICS. This advances
ICS5 by one count, since it is wired as an
up-counter (pin 10 high). Therefore, at
20 minutes after the hour, an additional
count is loaded into 1C5. At 1:20, the
total count held by IC5 is 2, at 2:20 the
count is 3 and so on, until the count resets
to 1 at 1:00 AM or 1:00 PM. When
segment G of the tens-of-minutes digit
goes low at the beginning of each hour,
the inverter E output goes high, creating
a positive pulse through C4 to set input
pin 1 of 1C6. Two things happen almost
simultaneously: (1) 1C6 is loaded with
the count existing at the output pins of
ICS; and (2) the 1C6 carry output of 1C6
(pin 7) goes high. Output IC6 is wired to
continued on page 100
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GARY McCLELLAN

IN THE JANUARY 1978 ISSUE. WE WENT
step-by-step through the theory of opera-
tion and the basic wiring and construction
of this time/frequency display that you
can add to your AM/FM radio. In effect,
it is a 12-hour clock that doubles as a
radio frequency indicator.

Now that you have completed the mod-
ules, you have two choices in the final
packaging. You can build the entire pro-
ject inside the receiver as | did in a Sansui
model 331 or build the display section as
an add-on in an attractive cabinet that sits
on top of the radio.

To build everything inside the radio
takes a lot of courage. But, if you are an
experienced electronics experimenter and
constructor and don’t mind tearing into a
receiver, you should be successful. The
advantages are that the finished modifica-
tion looks very professional. The first
thing you must do is to be sure you have
room for all the parts. This includes a
metal box or enclosure 7 inches high, 4
inches wide and 6'/% inches deep for the
display and a box 3'/ inches high, 2'4
inches wide and !'%s inch deep for the
interface board. Then, there must be
room for transformer T1 and space on the
back panel for switches S1 and S2.

Figure 11 shows the additional parts
and circuitry needed in the built-in ver-
sion. The additional parts are mounted
using point-to-point wirtng on a small
piece of perforated board. There are sev-
eral points of interest in Fig. 11. Display
switching is done by taking voltages from
the radio function selector switch which
selects time, AM or FM. This switch
must include a section that switches a
positive supply voltage between the AM
and FM sections.

The first step is to get the display
working properly outside the receiver.
Then you connect the switching and mod-
ify the receiver mechanically. The switch-
ing voltage for the time, AM and FM
functions is not critical; it can range from

AM/FM
Frequency

Display

Part Il. Update your hi-fi with this digital frequency and
time display that you can add on or build into a modified
AM/FM set. The construction is simple and inexpensive.

+6 to +24 volts. Interface connections
are shown in Fig. 12. This is covered in
detail later in this article.

The second, and easier, method is to
build the add-on version. This is because
you don’t have to make extensive me-
chanical modifications on the receiver.
Also, if you have any doubts about your
electronic skills, play it safe and build this
version. Refer to Fig. 13 for the related
wiring on the display board and then to
Fig. 12 for the interface connections.
Mount the interface board in a type 772
LMB box, or similar enclosure, after
punching holes for the RF input and
output cables. Then build the display
section into a type 463N LMB box or

other suitable cabinet.

Connecting to the receiver

Connecting the interface board to the
receiver is the toughest part of the project
but it’s not too hard—you just have to
know where to connect several wires.
Figure 12 shows the local oscillator sec-
tions of a typical radio receiver. Dig out
the schematic of your set and locate the
local oscillators. In the less expensive sets
you may find a single converter section-
the same transistor is used for AM and
FM. Interfacing is much the same.

Note that you will be working around
the tuning capacitor and it is imperative
that the interface board be mounted as

Fi e
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SHORT COAX MINS l l HRS
c1 CABLE - b
o i $2 s1
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FIG. 11—HOW TIME/FREQUENCY DISPLAY is wired in bullt-in version. All external parts are
mounted on a small piece of perforated circuit board. This arrangement was used in the Sansui

receiver.
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close as possible to the FM local oscilla-
tor. The AM section is not critical—you
can even use a short length of coax for the
connections.

Back to the schematic, locate the emit-
ter resistor of the FM local oscillator/
converter and tie C1 between it and the
interface board. Keep the leads under |
inch in length. Also, be sure to enclose
the board tn an aluminum utility box as
mentioned earlier. Tie a short piece of
ground braid from the interface board
ground to the radio ground. Repeat this
procedure with the AM section. Note
that short leads are not as important
here.

(For those readers thar are concerned
about the possibility of detuning the RF
circuits caused by the additions, we tried
this project with the following results: A

FM 0SC OR

CONVERTER ~ TUNING CAP

INTERFACE MODULE

N FMIN

[ GND AMIN
'E: osccou.l -;l =

- = -

(B0 —y TOIF

AM
CONVERTER

A~ 0

aTpF

g
1000F -]

N

RECEIVER
PWR

c18 RECT 2
TRANS :=D
FIG. 12—HOW THE INTERFACE BOARD IS
CONNECTED to the receiver. You can use sel’s
dial-lamp supply or separate filament ftrans-
former to feed the rectifier.

slight detuning effect was noticeable
only on FM. It was so slight that realign-
ment proved 10 be a waste of time. In
addition to the Sansui model 331, we
tried the time/frequency display on an
Arvin receiver, a Radio Shack poriable,
a Delco AM|FM car radio and a Pana-
sonic table model. All installations
worked fine.)

While you are inside the radio, find a
source of 8 volts or more to power the
interface board. Usually you can get this
voltage by removing the ground from the
6.3-volt AC dial lamp supply and attach-
ing a bridge rectifier and filter capacitor
as shown in Fig. 12. This source of power
is desirable because it goes off and on

o INTERFACE B0ARD| COAX CABLE
FM i
0SC |'— FM OUT )
AM = :
osc * )I AM OUT
- Y|
PILOT LAMP . ] I
WINDING ON
POWER TRANS
reve |16
roweR ol 63v
TRans Sif|© |
O A8 [
05uF m
NPT J;om__ — | |
p —
oM
$3s o CLOCK
| DispLaY MoOULE I
AC S > T
HRS
SET MINS
W GND GND T (\J
™
° ™
$3-b O CLOCK $3¢ 00—

NOTE: S3 DRAWN QUTSIDE GEoeK

OISPLAY MOOULE FOR

SIMPLICITY
FIG. 13—AUXILIARY CIRCUITRY for the add-on
version. Mode switch S3 is installed inside the
display module box but is drawn outside for
clarity.

with the receiver. If you prefer, substitute
a 6.3-volt, 600 mA filament transformer.
If you get hum on strong AM stations
add capacitors C17 and C18. Route the
output cables out of the back and attach a
plug PL1 to match the 9-pin tube socket
or connector (J1) on the back panel of the
main module.

Let’s try it out

If you used the built-in version, plug in
the receiver. The clock colons will light
and you will get a reading of 000. Press
SET HRS and, after a delay of several
seconds, the hours will advance. Do the
same with SET MIN and adjust the display
for the correct time. Your clock is now
working. (Remember the delay whenever
you set the clock. This is a built,in
feature.)

Turn on the AM radio and you'll get
readings such as 640, 1220, 1540 and so
on. The last digit will always be O in this
mode. You should now be able to look up
a station, dial its frequency and hear it!
Do the same with FM. Note that you get
a smooth transition between odd numbers
such as 97.3, 97.6 MHz, etc.

The add-on version works the same
way, but you must manually change the
switch (S3) to read time or radio frequen-
cy. You can select the time mode without
disturbing the radio-—a bonus feature
over the built-in version.

There are a few advantages this display
has that haven’t been mentioned. First,
the clock section can be operated as an
elapsed-time indicator. When you plug it
in—after allowing 5 minutes for the filter
capacitor to discharge—the entire clock
is zeroed and will begin counting elapsed
time in hours and minutes until the
interval you are timing has ended. Also,
the add-on display will run without the
receiver and the receiver can operate
without the display so the clock can be
handy around the house. R-E
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PERSONAL COMPUTERS

All About
he S-100 Bus

The 100-line bus that is almost standard equipment
in 8080 computer systems. Here we look at the bus and

how those 100 lines are used.

WILLIAM BARDEN, JR.

ONE OF THE MOST BENEFICIAL EVENTS IN
the microcomputer explosion was the
establishment of the S-100 microcomput-
er bus by MITS, Inc. MITS defined the
S-100 bus by the design of the Altair
8800 in 1975. Although they did not
intend it as a standard, it soon became one
as IMSAI, Polymorphic Systems, Pro-
cessor Technology, and others brought
out microcomputers compatible with the
S-100 bus structure. In addition to many
microcomputers that use the S-100 bus,
there are dozens of manufacturers pro-
ducing memory boards, 1/O boards,
speech synthesizers, and other hardware
compatible with the S-100 bus structure.
This article will explain the basis for the
S-100 structure in terms of the micropro-
cessor for which it was designed, the
8080A, discuss the signals of the bus, and
describe basic interfacing to the bus.

Physical characteristics

The S-100 bus is a collection of 100
logic and power signals developed from
the microprocessor signals. Some signals
are logically identical to the signals from
the 8080, while others are related, and
still others are signals defined by MITS.
Physically the bus is represented by a
printed-circuit board called a mother-
board with 100 parallel foil strips and
several 100-pin connectors that are sol-
dered to the foil of the PC board. The
typical PC boards that plug into the
connectors on the motherboard have 100-
pin edge connectors and are the approxi-
mate size shown in Fig. 1. A complete S-
100 type microcomputer system could
consist of the motherboard, power sup-
plies, and a number of S-100 plug-in
modules, such as a CPU (Central Proces-
sor Unit) module, memory modules, and
1/O (/nput/Output) modules.

FIG. 1—TYPICAL S-100 BOARD has 100 edge connectors; 50 on each side of the board. These boards

are intended to plug into the $-100 mother board.

8080 and the S-100

The 8080 microprocessor IC is the
heart of most S-100 bus systems, al-
though other microprocessors could be
and are being used. Let’s first describe
the 8080 signals and then see how they
relate to the S-100 bus. The pinout of the
8080 is shown in Fig. 2. Most signals are
TTL compatible and most are active
high.

The 8080 requires three voltages,
+5V, —5V, and +12V as indicated. In
addition, timing within the 8080 is con-
trolled by a two-phase non-overlapping
clock represented by @1 and §2.

Data is transferred bidirectionally be-
tween the 8080 and external devices by
the data bus, shown as D7 through DO.
Data may be instruction data, memory
reference data, or input/output data. The
8080 addresses external memory to get
the 8 bits of data by means of 16 address

lines AlS through A0. Since binary val-
ues from 0000000000000000 through
IITLITLTITIILTD ] may be contained on
the lines, 65,536 different memory loca-
tions can be addressed.

When the 8080 executes an instruc-
tion, it goes through a predefined instruc-
tion cycle controlled by the internal logic
of 8080. In the course of the cycle, the
8080 first outputs the address of the
current instruction on the address bus. It
knows the current address from the con-
tent of an internal register called a pro-
gram counter. External memory decodes
the 16-bit address from the bus and also
detects another 8080 signal, DBIN, that
indicates that an input (ro0 the CPU)
operation is to take place. External mem-
ory gates the 8 bits of the selected memo-
ry location onto the data bus and the
CPU strobes in the data some time later
in the cycle. During this ferch cycle, the
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FIG. 2—THE 8080A MICROPROCESSOR IC has
the pinout arrangement shown here. Most sig-
nals from the IC are TTL compatible.

first byte input represents the complete
instruction if the instruction is a one-byte
instruction. If the instruction is a two- or
three-byte instruction, this first portion
of the fetch cycle picks up on the first
byte of the instruction. By decoding this
first byte (the operation code), the CPU
knows whether or not to make none, one
or two more memory reads to obtain the
remainder of the instruction.

When the CPU has the complete in-
struction, the fetch cycle is completed
and the execution cycle begins. There are
a wide variety of instructions the CPU
may execute, but they essentially involve
internal functions, reading (again) from
memory, writing to memory, reading
from an 1/0 device, or writing toan 1/0
device.

Reading from memory is similar to the
fetch cycle. The address bus holds the
memory address of the 8 bits of data to be
read and signal DBIN is enabled. If data
is to be written to memory, the address
bus still holds the memory address of the
data to be read, but signal DBIN remains
low, and at the proper time signal WR is
brought low to strobe the data into exter-
nal memory. When the CPU executes a
read or write (1/O) instruction, the se-
quence is similar to a memory read or
write. The address bus contains the 1/O
address on lines A7 through AO, as there
are only 8 bits available for an 1/O
address in an 1/O instruction.

If data is to be input to the CPU from
an external 1/O device, signal DBIN is
once again high and if an output opera-
tion is taking place, DBIN is low and WR
is low. How does the 1/O device know
whether the input or output is from
memory or from itself, though? For
example, the CPU could read data from

TABLE 1

Data Bus Bit Symbol Ducvipllion
L DO_ INTA Interrupt acknowledgL _—
R — D1 WO Indicates a wr_l_te to memory or output is abouttooccur |
D2 STACK Indicates the address bus hglgs_stack address
D3 i) A HLTA Acknowled_gelo_rHALT Instruction
D4 ouT Output device address on address bus; data bus will hoid output
data when WR active )
| _05_ M1 CEU in tetch cycle for first byte of lns:tr_u_cti_on_
D6 INP Input device address on address bus; data bus will accept input data
| when DBIN active ]
07 MEMR Data bus will be used for memory read data

memory location 55 and immediately fol-
low that instruction with an input from |/
O device 55! To differentiate between 1/
O addresses and memory addresses, addi-
tional signals called status signals are
used. There are eight status signals and
they are output on the data bus during the
beginning of each machine cycle during
the time when signal SYNC is high. The
status bits and what they represent are
shown in Table I.

The READY signal of the 8080 is an
input signal that enables the 8080 to
interface with slow memory or 1/0 de-
vices. If the memory cycle time is not fast
enough to allow the memory to respond
with data for the CPU, for example, the
memory logic may bring down signal
READY to a logic O level. This causes
the CPU to insert an extra clock period in
the instruction cycle for as long as
READY is low. When in a “not ready”
condition, the CPU responds with a
WAIT signal that is output to external
devices.

The RESET signal is an input that
accomplishes what the name describes. It
is used before program execution to reset
the program counter to zero. Program
exccution then proceeds from memory
location to zero, as previously described
for the fetch operation.

The 8080 has the capability, as do most
microprocessors, of temporarily suspend-
ing instruction execution for direct-mem-
ory-access, or DMA. DMA permits ex-
ternal memory to be accessed indepen-
dently of the CPU for high-speed 1/0O
that cannot afford the time required for
the CPU to issue a simple byte at a time.
When an external 1/O device controller
makes a HOLD request, the CPU re-
sponds with an HLDA (Hold Acknowl-
edge). indicating that it has released the
address and data buses to the external
device. (This is important to avoid the
conflict of use of the buses by both the
CPU and the external device controller
simultaneously.) Normal CPU opcration
resumes when the external device con-
troller brings the HOLD signal to a logic
0 level.

The remaining two 8080 signals, INT
and INTE, are associated with CPU
interrupts. An interrupt is an external
signal that forces the CPU to suspend
program execution at the current instruc-

tion location and transfer control (or
jump) to a predefined address that con-
tains an interrupt program. An example
of this might be a CPU dcdicated to
running a control program that is in-
terrupted when a Teletype key is de-
pressed. The external signal causing the
interrupt is INT, which causes an in-
terrupt only if the control program has
enabled the interrupt condition by setting
an internal interrupt enable flip-flop. The
state of the interrupt enable flip-flop is
brought out on line INTE.

The above description outlines the
8080 signals necessary to interface exter-
nal devices to the microprocessor. Now
let’s see what MITS did with the micro-
processor signals to construct a working
microcomputer with a control panel,
memory and 1/O. What they did in the
8800 design defines the S-100 bus.

S$-100 bus signals

Power signals: the +8V, +18V and
— 18V unregulated lines are provided on
the S-100 bus. These voltages are regu-
lated to +5 and other required voltages
by on-board regulators for each S-100
module.

Data bus: The 8080 data bus is buf-
fered in the S-100 configuration to pro-
vide a greater driving capacity. In addi-
tion, the data bus is converted from a
bidirectional bus to two unidirectional
buses. Lines DO7 through DO@ is the
data bus coming out from an S-100 CPU
while lines DI7 through DI@ is the data
bus going into an S-100 CPU. The ouput
lines are enabled by S-100 bus signals DO
DBS that connects to tri-state buffers
(see Fig. 3).

Address bus: Lines A 15 through AO of
the 8080 are buffered in the S-100 bus
system; the tri-state enable signal is
ADDR DSBL (see Fig. 3).

The six command and control ouputs
described for the 8080—SYNC, DBIN,
WAIT, WR, HLDA and INTE—are
logically unchanged, but buffered in the
S-100 bus system. Their tri-state buffer
enable signal is C/C DBS. The six signals
are renamed PSYNC, PDBIN, PWAIT.
PWR, PHLDA and PINTE (sec Fig.
4).

The eight status bits of the 8080 are
latched into a status latch, as shown in
Fig. 5. The status bits listed in Table |
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now become SINTA, SWO, SSTACK,
SHLTA, SOUT, SM1i, SINP and
SMEMR. Status is disabled by signal
STATUS DSBL. A memory write signal
MWRITE is developed from SMEMR.

Four inputs to the 8080. READY,
HOLD, INT and RESET are either buf-
fered or latched from the S-100 bus
signals PRDY/XRDY, PHOLD, PINT
and PRESET.
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FIG. 3—IN THE 8-100 BUS, the data lines from

the 8080 are buffered by tri-state buffers as
shown in this diagram.
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FIG. 4—SIX COMMAND AND CONTROL outputs
sre also buffered for the S-100 bus. These
signals and the buffering can be seen here.

The @1 and @2 clocks are developed in
the S-100 CPU circuitry and routed to
the system via S-100 bus outputs @1, @2
and CLOCK. The latter is @2 inverted.
Signal POC, Power on Clear, is devel-
oped in the power supply logic and indi-
cates when system power Is on.

The above signals are S-100 bus signals
intimately associated with the 8080, and
together with unused pins cover about
80% of the S-100 lines. The remainder of
the lines are for the most part associated
with vectored interrupts and control pan-
el functions in the microcomputer.

Signals VIO through V17 are eight
vectored interrupt lines. The 8080 pro-
vides eight vecrors or pointers to in-
terrupt locations with proper external
logic. Signals V10 through V17 are S-100
system signals fed to an interrupt board
that would implement these functions.

i— $-100| ;
I T — smOTA
07-0
| ® 8212 ::: SSTACK | s-100 SvsTEM
8080A s s ShUr . T STATUS (ENABLED
l [ = BY STATUS DSBL)
> SINP
| PSYNC cL » SMEMR
S EE R T T T e o A e | -

FIG. 5—EIGHT STATUS BITS of the 8080 are latched into a status latch as shown here. When desired,

status is disabled by signal STATUS DSBL.

Control panel signals in an S-100 mi-
crocomputer system may be present on
the S-100 motherboard that does have a
control panel or they may be strapped to
the proper logic level. Some control panel
signals may be simply deprived from
switch settings. Signals PROT and UN-
PROT would typically be derived from a
switch on a front panel that controls alter-
ation of data in_memory. Signals PRE-
SET or EXT CLR may be derived from a
momentary switch for system reset and
clear of external devices. Signals RUN
and SS indicate that the system is run-
ning or that a single-step switch is being
used to step through a program, respec-
tively. Signal SSW1I indicates that a data
transfer from the control panel sense
switches is to take place, for example,
altering memory contents.

Although most manufacturers that
make S-100 motherboards have made
their boards consistent with the above
signals, some incompatabilities do exist,
especially in cases where undefined pins
have been used to carry required new
signals. Boards of this kind are not com-
pletely compatible with the S-100 bus
and may not be used without some modi-
fication.

An S-100 system

Now that we’ve seen the 8080 signals
and their relation to S-100 bus signals,
let’s look at a typical S-100 bus system.
We’'ll assume that the system uses an
8080 CPU card that contains only the
8080 microprocessor and related logic.
This will probably consist of buffering
and an 8212 status latch. Many of the S-
100 bus signals are generated on this
board, such as AlS5 through AO, the
status signals and clock signals. Alterna-
tively, the CPU board might contain a Z-
80 or even a 6800 microprocessor. How-
ever, if a different microprocessor is used
it must generate compatible S-100 sig-
nals. In many cases, additional logic will
have to be added to the CPU board to
create S-100 signals. See Fig. 6 for a look
at the kinds of signals that may have to be
added.

The memory boards in the system use
the 16 address lines as inputs to select the
memory location being accessed. If the
board is an 8K (or 8192) byte board, 13
lines, A12 through AO, are used to select
the specific memory location of the 8K
while A15 through A13 are decoded to

$-100
BUS
POWER POWER LINES
SUPPLIES
ADDRESS LINES
cPy DATA LINES
MDDULE CONTROL SIGNALS
ADDRESS LINES
DATA LINES
MEMORY
MODULE(S) | CONTROL SIGNALS
(MWRITE, SMEMR)
ADDRESS LINES
AUDIO DATA LINES
TAPE
cocnfrsggngn CONTROL SIGNALS
MODULE {SOUT, PAR, PDBIN, SINP}
)
Y
TAPE
CASSETTE

FIG. 8—IF AN 8080 IS NOT USED as the CPU,
additional logic may have to be added to create
S-100 signals.

select which of the 8K boards is being
accessed. Signal MWRITE is used to
select the read or write function for the
memory IC’s on the board, while
SMEMR gates the data out to lines DI7
through DI@ on a memory read.

A typical /O board in the system is an
audio tape controller. The address of the
controller is decoded from address lines
A7 through A2. Address lines Al and AO
are used to decode functions of the con-
troller such as read and write. Data is
output from the controller on lines D07
through DOQ when the controller address
is selected on lines A7 through A2, when
a write function is specified by Al and
A0 and when SOUT and PWR are logic
| levels. Signal SOUT indicates “‘output
address available” and PWR indicates
*““data available.” Data is input from the
controller from lines DI7 through DI0 by
decoding signals PDBIN, SINP and A7
through AO. Signal PDBIN is the 8080
DBIN (input address available).

The above describes some of the rudi-
ments of S-100 bus operation. Although
the S-100 bus has lately taken its share of
abuse, it does work, it’s adaptable, it's
fairly efficient, and most importantly it is
one of the few standards in an otherwise
chaotic hobby. R-E




ON THE S-100 BUS

issue. If we've left anyone out of this directory we'd like to

This chart is a partial listing of manufacturers of hobby
computer products that fit (plug into) the S-100 bus. To
conserve space, we have not listed addresses or phone
numbers here. A complete list of addresses and phone
numbers is available FREE. Simply circle number 120 on
the Readers Service Card Inside the rear cover of this

know about it. Send us data on any missing entries so we
can include them in the future. This is the first in a
continuing series of directories that will cover all aspects of
hobby computers. Look for more directories covering other
bus systems later this year.
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MANUFACTURER OTHER
Artec Electronics ® Prototype; Wirewrap
Canada Systems 1 Real Ene_CIock; AC Controller
Central Data Teo B L]
CMC Marketing [ ] [ ] o [ ] A/D Converter; D/A Converter
Computalker Consultants ® o
Cromemco Inc. ® LRI ® A/D Converter; D/A Converter
Cybercom | 1 1 o
Dajen Electronics i 2708 Programmer
Databyte Logic Analyzer
DC Hayes Associates 1
Digital Group, The 1 - [ ] AC Controller; DC Controller
Digital Research Group L
Electronic Control Technology ) ® ® Extender; Prototyping
Equinox Div. a | O_L L J
Extensyn Corp. i j_____.__ - ®
Godbout [ Mother, Extender, Control, Terminator éoards
Heuristics ) I ! | | y o | gl -
Imsai L] [} ® o ®
International Data Systems a Clock; Data Access; Frequency Counter; Mod-
em; Clock; D/A Converter
LO.R. 11 o o [
Ithica Audio L] e | o Prototype; Blank
Micropolis T i i L]
Micro Systems Development ' - ® ¥ T
MITS o eleo]e oo
Mountain Hardw-ar; 1 1 1 | L 1 AC Controller
National Multiplex = 1 S_ystem Eon_troller
Peripheral Vision °
North Star Computers § ole Te L L
Priority One Electronics 1 - | Extender; Universal Plugboard
Processor Technplog _—j ® __,._1.,. B il —__
SD Sales Te ®
Solid State Music_ o ) ®
Tarbell Electronzs 7- | : [ e ® D
TDL ] ﬁ —‘—.-- L4 ] L System Controlilieri
Thinker Toys 1T T 1T [ N ] o
?r;ce EKect_ro:ﬂ-cs ) B ® -7 -
Vector Graphics _.L i ___. N oo ® N
Vector ] | Universal Plugboards -
Vista Computer o _h = ® 1
Xitex Corp. 1 Il N Video Terminal B
Xybek ® B : s
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New RIAA
Equalization
ForRecords

The playback curve of your hi-fi phono system must be
the converse of the equalization curve used by the record
maker. New equalization curves promise better overall performance

PERHAPS NOT MANY HI-FI ELECTRONICS
manufacturers (or even audiophiles) are
aware that the Record Industry Associa-
tion of America (RIAA) has.recently
approved a brand-new recording and
playback equalization curve. Before you
panic and start taking your preamplifier,
amplifier or receiver back to the manu-
facturer for modification, let’s review
some basic facts regarding record equali-
zation, both at the recording and at the
playback ends.

Back in the late 1940’s and early
1950’s, when long-playing records were
first invented, almost every record manu-
facturer used his own form of record
equalization. There were practically as
many standards as there were record
companies. Manufacturers of preampli-
fiers (separate hi-fi components were the
rule in those days) prided themselves on
the number of equalization-switch po-
sitions they offered on their products’
front panels. Some preamplifiers featured
as many as 36 different playback curves,
and you had to change the setting every
time you played a record from a different
company.

Why equalization?

You will understand how equalization
works during the recording process by
considering how a magnetic cutting head
works. Normally, such cutting heads op-
erate as constant-velocity devices; that is,
given a flat-frequency response input to
the cutting head, the cutting stylus moves
with constant velocity regardless of the
frequency. However, the lower the fre-

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

quency to be recorded, the farther the
cutting stylus must move to maintain its
constant-velocity characteristic, as shown
in Fig. 1.
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FIG. 1—CONSTANT-VELOCITY CUTTING
HEAD requires greater stylus displacement for
lower input frequencies.
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In the case of a long-playing disc,
allowing the cutting head to behave as a
constant-velocity device all the way down
to the lowest frequency would have meant
that grooves would have had to be spaced
quite far apart if those high-amplitude,
low-frequency undulations were not to
cut through from one groove to the next.
Early on, it was decided to use a constant-
velocity/constant-amplitude characteris-
tic so that below a certain frequency, the
cutting stylus moved the same amount
from side to side regardless of frequency.
Figure 2 shows an idealized constant-
velocity /constant-amplitude characteris-

tic with a 500-Hz turnover frequency
(the frequency at which stylus motion
changes from constant velocity to con-
stant amplitude).

In addition to permitting closer groove
spacing by changing the cutting mode at
the turnover frequency, recording compa-
nies also began to pre-emphasize high
frequencies—but for quite another rea-
son. In the high-frequency region, the
cutting head again operates in the con-
stant-velocity mode, which means that
the amplitude of the wiggles in the
groove becomes progressively smaller. At
very high frequencies, the amplitude of
the signal undulations may not be much
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FIG. 2—CONSTANT AMPLITUDE/CONSTANT
VELOCITY characteristic used in cutting re-
cords.
greater than the inherent surface noise
irregularities in the vinyl disc itself. By
boosting highs during the recording pro-
cess, the recording company eflectively
spreads the distance between signals and
noise, or, to put it simply, improves the
high-frequency signal-to-noise ratio.

An idealized two-part recording equal-
ization is shown in Fig. 3. Frequencies



below 500 Hz are attenuated, while fre-
quencies above | kHz (for example) are
boosted. From this basic idea came the
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FIG. 3—S/N RATIO at high frequencies is
improved by introducing treble pre-emphasis
to the constant amplitude/constant velocity
characteristic.

many variations of equalization curves
that were introduced in early preampli-
fiers.

RIAA standardization

In June, 1953, the disc recording in-
dustry, concerned with the variety of
equalization curves required to properly
play back recordings from different man-
ufacturers, adopted a standard recording
and playback curve that was approved in
March, 1964, by both the RIAA and the
NAB (NMational Association of Broadcas-
ters). In a very short time, all discs manu-
factured worldwide were using these
standard curves. The official playback
curve used at that time is shown in Fig. 4.
This characteristic can be obtained by
using a circuit consisting of a parallel L/
R network having a 3180-us time con-
stant, a series R/C network having a 318-
us time constant and a parallel R/C
network having a 75-us time constant.
“Zero™ reference level is taken at 1000
Hz. An actual frequency response plot
taken at the output of a precision phono
preamplifier shows how closely the play-
back curve corresponds to the point-by-
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FIG. 4—OLD STANDARD RIAA playback equali-
zation curve has been in use for many years.

=\

FIG. 5—ACTUAL PLAYBACK EQUALIZATION
CURVE of oid RIAA standard.

point plot shown in Fig. 4. This plot was
stored on the scope face of a spectrum
analyzer and is shown in Fig. 5.

In both Fig. 4 and Fig. 5, the frequen-
cies are specified (and shown) only in the
30-Hz to 15,000-Hz range: At the time
the RIAA curve was adopted, there were
virtually no recordings that contained fre-
quencies beyond those low and high
extremes. Even if they did, the likelihood
was that home equipment would not have
faithfully reproduced such frequency ex-
tremes in any case.

However, consider the situation of a
typical amplifier manufacturer of the
time. Since the low-frequency time con-
stant was set at 3180 us, in theory at least,
if a manufacturer’s amplifier (or pream-
plifier) had a response below 30 Hz, the
bass boost continued to rise, as shown by
the extended curve in Fig. 6. If the manu-
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FIG. 6—MANY EQUALIZATION CIRCUITS pro-
vide bass boost below the low frequency limit
of the old RIAA curve.

facturer did nothing to rolloff’ the bass
response of his product, bass boost pro-
vided in the preamplifier-equalizer cir-
cuit would be around 20 dB at 20 Hz,
23.0 dB at 10 Hz and, if the amplifier
response continued to be even lower (for
instance, to 5 Hz) the bass boost would be
around 26 dB at that ultra-low subsonic
frequency.

Most carly records did not contain
frequencies below 30 Hz, and amplificrs
and preamplifiers did not have uniform
response much below 20 Hz either.
Therefore, in most cases, there was a
natural rolloff in response caused by the
amplifier circuit itself rather than by any
specific equalization circuitry built into
the preamplifier section.

But now, consider what has been hap-
pening in amplifier and preamplifier
technology in the past few years. Today,
it is not uncommon to find amplifiers,
preamplifiers and even receivers that have
a flat response all the way down to 10 Hz
or even lower. Some new so-called DC
amplifiers can amplify signals as low as
“0 Hertz,” or DC! Such amplifiers, when
combined with preamplifiers whose low-
end equalization rises at a 6-dB-per-
octave rate below the RIAA-specified 30-
Hz point, can amplify subaudible tones at
an increasing rate.

Rumble

Consider what this extreme bass boost
does to turntable rumble. In the early

days, most turntables used 4-pole motors
that were coupled to the turntable platter
either via an idler wheel or viaa belt. A 4-
pole synchronous motor rotates at 1800
rpm. This translates to 30 revolutions-
per-second, or a fundamental vibrational
rate (based on the premise that the worst
rumble occurs at a once-per-revolution
rate of the motor shaft) of 30 Hz. This
frequency is, of course, well within the
audible range and there isn’t much you
can do about it.

Today, however, many turntables use
motors that rotatc at a slower speed. A
16-pole motor (commonly used in a popu-
lar line of turntables) has a 450-rpm
speed, which translates to a fundamental
rotational vibration of only 7.5 Hz. If
there is significant vibration transmitted
from the motor to the cartridge via the
pickup arm, that frequency will be need-
lessly amplified by some 24 dB refer-
enced to a 1000-Hz signal if the amplifier
has flat response down to that low fre-
quency.

Not surprisingly, many amplifier and
preamplifier manufacturers have been
aware of this problem for some time and
have incorporated so-called subsonic cut-
off filters that rolloff response beginning
at some frequency at or below 20 lz.
While it is true that you cannot hear
rumble that occurs at frequencies below
20 Hz, you have onty to remove the front
grill of one of your speakers while playing
a silent groove of any record on your
turntable with the volume turned up high
to see what such low frequencies do to the
woofer cone. You may find that it is
wobbling wildly in and out at some
subsonic rate that, although inaudible,
places the speaker cone in its nonlinear
operating range during much of the time
that it is trying to reproduce the music
that you do want to hear.

For these reasons, the RIAA has
adopted a revised playback curve as well
as a slightly revised recording curve. Both
new curves are shown in Fig. 7. Note that
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FIG. 7—NEW RIAA EQUALIZATION CURVES.
Note the rolloff in playback response in the low
frequency region.

the response peak for the bass section of
the playback curve now occurs at 31.5 Hz
and begins to rollofl below that frequen-
cy. The rolloff occurs by introducing a
fourth R/C network with a 7950-us time
constant to the three existing networks
that make up the equalization circuit.
The high end of the equalization curve is
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career in
electronics
20 beyond

1'V repair?

CREI prepares you at home

for broader and more advanced
opportunities in electronics —

plus offers you special arrangements
for engineering degrees

Advanced Electronics

There is no doubt television repair can
be an interesting and profitable career
field. TV repair, however, is only one of
the many career areas in the fast growing
field of electronics.

As an indication of how career areas
compare, the consumer area of electron-
ics (of which TV is a part) makes up less
than one-fourth of all electronic equip-
ment manufactured today. Nearly twice
as much equipment is manufactured for
the communications and industrial fields.
Still another area larger than consumer
electronics is the government area. That
is the uses of electronics in such areas as
research and development, the space
program, and others.

Just as television is only one part of
the consumer field, these other fields of
electronics are made up of many career
areas. For example, there are computer
electronics, microwave and satellite
communications, cable television, even
the broadcast systems that bring pro-
grams to home television sets.

As you may realize, career oppor-
tunities in these other areas of electron-
ics are mostly for advanced technical
personnel. To qualify for these higher
level positions, you need college-level
training in electronics. Of course, while
it takes extra preparation to qualify for
these career areas, the rewards are
greater both in the interesting nature of
the work and in higher pay. Further-
more, there is a growing demand for
personnel in these areas.

Unlike most other home study schools,
CREI programs are devoted exclustvely
to preparing you for careers in advanced
electronics. All of CREI programs are
college level. And CREI gives you both
theory and practical experience in ad-
vanced electronics.

Unique Design Lab

A unique feature of CREI training is its
Electronic Design Laboratory Program,
which trains you to actually design cir-
cuits. It also helps you understand the
theories of advanced electronics and
gives you extensive practical experience
in such areas as tests and measurements,
breadboarding, prototype construction,
circuit operation and behavior, charac-
teristics of electronic components and
how to apply integrated circuits.



Career Training at Home

Only CREI offers this unique Lab
Program. It is a complete college lab
and, we believe, better than you will find
in most colleges. The **Lab” is one of
the factors that makes CREI training
interesting and effective. And the pro-
fessional equipment in this program be-
comes yours to keep and use throughout
your professional career after you com-
plete the training.

Engineering Degree

CRE] offers you special arrangements
for earming credit for engineering de-
grees at certain colleges and universities
as part of your home study training pro-
gram. An important advantage in these
arrangements is that you can continue
your full time job while “going to college™
with CREIL. This also means you can
apply your CREI training in your work
and get practical experience to qualify
for career advancement.

Wide Choice of Programs
CREI gives you a choice of specializa-
tion in 14 areas of electronics. You can
select exactly the area of electronics
best for your career field. You can spe-
cialize in such areas as computer elec-
tronics, communications engineering,
microwave, CATYV, television (broad-
cast) engineering and many other areas
of modern electronics.

FREE Book

In the brief space here, there isn’t room
to give you all of the facts about CREI
college-level, home study programs in
electronics. So we invite you to send for
our free catalog (if you are qualified to
take a CREI program). The catalog has
over 80, fully illustrated pages describ-
ing your opportunities in advanced elec-
tronics and the details of CREI home
study programs.

Qualifications

You may be eligible to take a CREI col-
lege-level program in electronics if you
are a high school graduate (or the true
equivalent) and have previous training
or experience in electronics. Program
arrangements are available depending
upon whether you have extensive or
minimum experience in electronics.

Send for this FREE Book
describing your opportunities
and CREI college-level

programs in electronics

Mail card or write describing qualifications to

CAPITOL

RADIO
“““I ENGINEERING

INSTITUTE

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

Accredited Member National Home Study Council

Gl Bill

CREI programs
are approved
for training of
veterans and
servicemen under

the G.1. Bill.
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Relative level (dB referenced to 1 kHz)
Frequency* “Old” RIAA “Nerw" RIAA Net Diﬂeren;:e
100 +13.11 +12.9 - | -_~0.21
80 ) | +14.2 — =
70 +15.31 i — . — ]
50 +16.96 - +16.3 _ —0; %
40 — M +16.8 . ; o
30 +18.61 +17.0** _1.;0 i
20 = +16.3 [ — ]
16 — +15.4 —
8 ) _— 0 +11.2 — |
4 —— ) +5.7 _— ]
2 — | 0.2 —7 -

*For frequencies above 100 Hz, old and new curves are the same.

¢ *Actually listed as 31.5 Hz in new RIAA curve.

TABLE I—COMPARING THE OLD AND NEW RIAA EQUALIZATION curves at specific frequencies.

extended to 20 kHz because recording at
this frequency is not only practical but is,
in fact, taking place on many current
discs. At the high end of the playback
curve, however, no change in preamplifier
equalization circuitry is required, since
the existing 75-us rolloff network does
the job out to 20 kHz and beyond. The
curve has simply been extended to recog-
nize points out to 20 kHz.

With respect to the low end of the play-
back curve, adding the fixed rolloff net-
work will make a difference. Table I
shows the old and new RIAA bass-boost
values from 100 Hz down. Next to these
values are listed the difference (in dB)
between the old and new equalization
curves. Note, for example, that while at
100 Hz the difference is hardly signifi-
cant (0.2 dB), at 50 Hz it amounts to 0.66
dB, and at 30 Hz (the previous end point
of the old curve) it is more than 1.6 dB!

Such a difference in response may not
seem significant, but when you compare
the subsonic region of Fig. 6 with the now
specified subsonic response of the new

RIAA curve, the importance of this
change becomes apparent.

In a very real sense, the use of the new
playback curve in preamplifiers, inte-
grated amplifiers and receivers should
significantly reduce turntable rumble
quite audibly. Using the rumble frequen-
¢y of 7.5 Hz cited carlier, we have already
noted that an amplifier not equipped with
any form of subsonic rolloff would pro-
vide about 24 dB of boost at that low
frequency. Based upon the new RIAA
curve, boost at the 7.5-Hz frequency will
be down to only around 11.0 dB—an
improvement of 13 dB at that particular
rumble frequency.

Older equipment

Equalization circuit values differ from
manufacturer to manufacturer and from
product to product (usually, equalization
constants are included in a negative-feed-
back network around the two or three
amplification stages contained in the low-
level preamplifying section of a pream-
plifier or amplifier). It would therefore

PHONO
INPUT C

a b
VALUES FOR 7950 TIME CONSTANT

IF R IS NOW | CAPACITOR ADOED SHOULD BE
22K OHMS 0.36uF

47K OHMS 0.17uF

100K OHMS 0.08uF

FIG. 8—TYPICAL PHONO INPUT JACK arrange-
ment in the preamplifier stages is shown in a.
Simple modification to obtain new RIAA play-
back equalization is shown in b.

be impossible to advise what new resistor
and capacitance values to add to your
present preamplifier circuitry so that it
conforms with the new RIAA curve. A
simpler modification can be made, as-
suming that the manufacturer of your
equipment has no other suggestions or
recommendations. As you know, most
phono input jacks are terminated with a
47,000-ohm resistor, which magnetic car-
tridge manufacturers recommend as the
optimum load resistance. By adding a
high-quality miniature Mylar capacitor
of appropriate value, you can easily obtain
the rolloff characteristic required by the
new RIAA curve. Figure 8-a shows the
typical phono input jack arrangement,
with the load resistor wired directly
across the phono input cartridge. In some
instances, you may have to follow the
shielded cable to its other end if no
resistor is directly wired across these
Jacks. Figure 8-b shows a small capacitor
added in series with the signal side of the
load resistor, and the accompanying table
in Fig. 8 shows values of capacitance to be
used with commonly found load-resistor
values.

It is to be hoped that designers and
manufacturers of preamplifiers, amplifi-
ers and reccivers will quickly incorporate
the new RIAA playback curve in their
future products, since it will benefit
record reproduction (regardless of turn-
table equipment). This is an improvement
that has been a long time coming.  R-E

CCD memories will replace MOS
and core RAM’s

Charge-coupied device (CCD) memories,
while in some cases still being lab-tested,
will be the next device adopted by the
computer industry. CCD’s will replace
fixed-head disc storage, particularly low-
end floppy discs. The CCD format of stor-
ing data is similar to that of mechanical
discs, which will simplify its adaptation to
present systems.

Texas Instruments and Fairchild are
presently shipping samples of 65K-bit de-
vices, while Intel Corporation and Motorola
have devices that are still in the planning
stage. Users will have a choice of three
different CCD’s, with the first size (65K)
large enough to be a cost-effective replace-
ment for mechanical storage units. Howev-

er, it is expected that the main use for the
CCD’s will be in auxillary or main-storage
applications, completely replacing MOS
and core RAM’s. Before thls can happen,
however, entire systems will have to be
redesigned to incorporate the CCD’s.
Texas Instruments introduced its 65K IC
last March; Fairchild produced a scaled-up
version on its earlier 16K devices; and Intel
Corporation plans to introduce samples of
its 65K device this spring. Motorola will
produce a similar device, using Fairchild
masks. The Fairchild and Tl devices are
organized in 16 X 4K X 1 format (or 16
randomly accessible shift registers, each
one 4,096-bits-long and arranged in an
interleaved serial-parallel-serial structure
that keeps power low and operating rate
high). The Intel part looks like a RAM, with

256 loops of 256 bits each . . . to shorten
latency time . . . and is also completety
TTL compatible.

All manufacturers agreed that although
CCD’s will be harder to use than dynamic
RAM’s, the low-cost factor will dictate the
success of the anticipated changeover to
CCD'’s. It is estimated that the de. ces will
have a minimum 4:1 cost advantage over
RAM’s.

The real key, however, to the final accep-
tance of CCD’s, according to one spokes-
man, will be in standardization of design. At
present, both Fairchild and T} use 16-pin
devices and 16 X 4K X 1 arrays; Fair-
child’s unit comes in the standard 0.3-inch-
wide package, Tl's in a 0.4-inch-wide con-
figuration. And Intel uses an 18-pin device
In a 0.3-inch-wide package.
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ST-910 FM Tuner

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

THE TOSHIBA MODEL ST-910 1S THE MOST UN-
usually configured FM tuner we have ever
seen or tested. The front pancl (shown in Fig.
1) is completely devoid of knobs and conven-
tional switches, except for a single mechani-
cally operated power on-off pushbutton switch
at the lower left of the front panel. Nor is the
tuner equipped with a conventional type of
frequency dial scale. So, to operate this hand-
some tuner, you simply touch appropriate
points on the large screencd glass surface that
occupies about two-thirds of the front pancl.
Along the bottom edge of this glass area are no
less than 19 small rectangular areas, each of
which contains a touch switch composed of
invisible, transparent clectrodes. When you
touch onc of these areas, a small “hum”
voltage is developed that signals the all-elec-
tronic switches to perform the various tuner
functions.

The first three touch-switch areas determine
the muting-threshold lcvel. Touch one of these
areas and a green light illuminates just above
the area. Directly above these threc green
lights are three tiny red lights, each illumi-
nating at a prescribed signal-strength input. If
only the leftmost muting-level switch is
touched, then any signals cqual to or greater
than the level nceded to light the first signal-
level light can overcome the muting circuitry.
If the third muting-level switch is touched,
then only those signals that are strong cnough
to light up all three red signal-level lights can
overcome the muting-threshold level. When
power is first applied, the first (lowest signal
level) muting-level light comes on automat-
ically, and, as we later learned, signals above
around 7 pV (22.1 dBf) will be received. All
muting can be defeated (for ultra-weak signal
reception) by touching the first alrcady-illumi-
nated muting-level switch area, at which time
the green light goes out and the tuner is “wide
open” regardless of incoming signal strength.
However, interstation noise will also be heard
when you tunc up or down the frequency
band.

The four darkcned windows to the right of
the signal-level indicators display tuned-to fre-
quencies in bright red digits. The tuning range
is from 87.5 MHz to 107.9 MHz in 100-kHz
(0.1-MHz) increments. Increments of 100
kHz werc chosen because even though FM
stations in the U.S. are always assigned at 200-
kHz intervals (i.c., 88.1, 88.3, etc.), this is not

the casc in Europe and other forcign coun-
tries.

Manual tuning is accomplished by means of
four touch-switch areas located beneath the
frequency readout windows. The first two
switch areas are labeled UP and DOWN, and
touching either of them shifts the receive
frequency in 1-MHz increments (cither up or

SYSTEM
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Ibs.). Suggested Retail Price: $1800.

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Usabie Sensitivity: mono, 1.8 xV. S/N Ratio: mono, 75 dB. Total Harmonic Distortion
(400 Hz, 100% modulation): mono, 0.15%; stereo, 0.2%. Frequency Response: 20 Hz to
15 kHz, +0.5 dB. Alternate Channel Selectivity: 85 dB. Image Rejection: 100 dB. IF
Rejection: 100 dB. Spurious Rejection: 100 dB. AM Suppression: 65 dB. Capture
Ratio: 1.5 dB. FM Stereo Separation: 40 dB at 1 kHz. Rated Output Level: fixed, 650
mV (400 Hz, 100% modulation); variabie, 0 to 2.0 V (400 Hz, 100% modulation). Output
Impedance: 1000 ohms. Power Requirements: 120V, 60 Hz, AC. Power Consump-
tion: 30 watts. Dimensions: 450 mm W X 143 mm H X 340 mm D. Weight: 8 kg (17.64

down). The second pair of touch switches
shifts the tuned-to frequency in 100-kHz
increments, again either up or down, each time
the appropriate switch is touched.

Next in line is a touch switch labeled MEMO-
RY. Touching this switch turns on a red light
above the switch. You then have approximate-
ly three seconds to enter the displayed fre-
quency into one of the seven available *“sensor’
or memory channels by touching one of the
available touch-switch areas numbered from 1
through 7. A green light above the selected
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2 RADIO-ELECTRONICS

channel switch comes on, the red light above
the MEMORY switch flashes brightly and is
extinguished, and the selected frequency is
permanently stored in the channel memory of
your choice. In the future, to recall that
frequency, just touch the appropriate touch
switch again, and the frequency is recalled and
appears in the readout. The frequency remains
in memory even if the power is shut off and the
set turned on at another time, just as long as
the power plug remains connected to the wall
outlet.

There is a third tuning method called AUTO
TUNING. Two more touch-switch areas, labeled
UP START and DOWN START are located to the
right of the seven memory switches. When
cither the UP START or DOWN START switch is
touched, the tuner starts scanning frequencies
(either up or down) until a signal is received
that is equal to or greater than the previously
selected muting-level threshold. Another
switch area next to these two areas labeled
STEREO ONLY permits only sterco signals to
overcome the muting circuitry. Activating this
switch causes a light to come on just above it,
to remind you that this mode has been select-
ed. Finally, a touch-switch area labeled MONO,
at the extreme lower right-hand corner of the
panel, permits you to deliberately alter stereo
reception to the monophonic mode, in case
stereo signals are too weak and noisy. A stereo
indicator above this last switch lights up when
stereo signals are received. To return to stereo
reception or to automatic mono/stereo switch-
ing, simply touch the MONO switch a second
time and the light above it goes out.

The rear panel shown in Fig. 2 has screw-
type antenna terminals for 300-ohm or 75-ohm
transmission-line connection, along with a
standard coaxial connector for using 75-ohm
coaxial lead-in cable with an appropriatc mat-
ing connector. Also provided are output jacks
for connection to horizontal and vertical oscil-
loscope inputs for observing multipath recep-
tion (and properly orienting an antenna for
least multipath interference), and an output
jack that delivers a composite detector-output
signal. (The latter might be needed if the FCC
ever approves four-channel discrete FM broad-
casting.) Next come output jacks that deliver
fixed and variable audio levels, and below them

TABLE |
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: Toshiba Modei: ST-910
FM PERFORMANCE MEASUREMENTS
SENSITIVITY, NOISE AND R-E R-E
FREEDOM FROM INTERFERENCE Measurement Evaluation
IHF sensitivity, mono: (uV) (dBf) 1.8 (10.3) Good
Sensitivity, stereo (uV) (dBf) 3.6 (16.3) Very good
50-dB quieting signal, mono (uV) (dBf) 2.8(14.1) Excellent
50-dB quieting signal, sterec (uV) (dBf) 40.0 (37.3) Fair
Maximum S/N ratio, mono (dB) 80 Excellent
Maximum S/N ratio, stereo (dB) 70 Very good
Capture ratio (dB) 1.6 Good
AM suppression (dB) 65 Excellent
Image rejection (dB) 100+ Superb
IF rejection (dB) 100 Excelient
Spurious rejection (dB) 100+ Superb
Alternate channel seiectivity (dB) 85 Excellent
FIDELITY AND DISTORTION
MEASUREMENTS
Frequency response, 50 Hz to 15 kHz (+dB) 0.5 Excellent
Harmonic distortion, 1 kHz, mono (%) 0.08 Excellent
Harmonic distortion, 1 kHz, stereo (%) 0.085 Superb
Harmonic distortion, 100 Hz, mono (%) 0.18 Good
Harmonic distortion, 100 Hz, stereo (%) 0.17 Very good
Harmonic distortion, 6 kHz, mono (%) 0.17 Fair
Harmonic distortion, 6 kHz, stereo (%) 0.10 Excelient
Distortion at 50-dB quieting, mono (%) 1.4 Fair
Distortion at 50-dB quieting, stereo (%) 0.45 Good
STEREO PERFORMANCE
MEASUREMENTS
Stereo threshold (uV) (dBf) 3.6 (16.3) Very good
Separation, 1 kHz (dB) 39 Good
Separation, 100 Hz (dB) 48 Excellent
Separation, 10 kMz (dB) 29 Good
MISCELLANEOUS MEASUREMENTS
Muting threshold (V) (dBf) 7, 60, 500 (22, 40.8, 59.2) Excellent
Dial calibration accuracy (+ kHz at MHz) “Perfect” Perfect
EVALUATION OF CONTROLS,
DESIGN, CONSTRUCTION
Control layout Excelient
Ease of tuning Superb

Accuracy of meters or other tuning aids

Perfect, see text

Usefulness of other controis Excellent
Construction and internal fayout Excellent
Ease of servicCing Good
Evaiuation of extra features, if any Excellent
OVERALL FM PERFORMANCE RATING Very good
TABLE Il
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: Toshiba Modei: ST-910

OVERALL PRODUCT ANALYSIS

Retail price $1300
Price category High
Price/performance ratio Good
Styling and appearance Excellent
Sound quality Excellent
Mechanical performance See text

Comments: There is no doubt that a good deal of the cost of this unusual FM tuner has been

apportioned to its sophisticated touch-switch operation, its all-electronic operation
and its seven-station memory capability. The audio purist may regard some or all of
these features as pure “gimmickry,” but at least one aspect of the novel design does
contribute to audibly improved FM reception. That is the frequency-synthesized
tuning. While it is true that other tuners we have measured can deliver as low distortion
as this one (some do even better at the low- and high-frequency extremes), you must
bear in mind that those ultra-iow distortion resuits are obtained in our laboratory using
a distortion analyzer hooked up to the tuner that enabies us to tune to such minimum-
distortion points. The home user rarely, it ever, has that advantage and must usually
depend upon less-than-accurately calibrated center-tune meters. Even slight tuning
errors create great increases in distortion. In the case of the mode/ ST-910, no such
tuning errors are possible. What you read on the digital readout is what you get—in
frequency, that is. As for the novel touch-switch operation, it certainly does lend an air
of elegance to the tuner and, as Toshiba points out, purely electronic switching of this
type is not subject to wear or “‘dirty contacts” with extended use. On the other hand,
such refinements do not, in and of themselves, contribute to better FM sound. At this
price level, too, we would have expected to find some built-in means for indicating
multipath distortion rather than having to use an externally connected oscilloscope.




is an output-level control. A second matching
knob varies the scanning speed of the auto-
tuning mode, as described previously. A line
circuit-breaker pushbutton and an unswitched
convenience AC outlet with 100-watt capacity
complete the rear-panel layout. The dual pairs
of output jacks permit you to connect a tape
deck directly to the fixed output jacks, while
the variable output jacks can be connected to
the amplifier, as shown in Fig. 3.

Internal construction and circuitry

Figure 4 shows the internal layout of the
model ST-910 and, as might be expected, the
parts density is extreme. To give you some idea
of the complexity of the frequency-synthesis
tuning system and its associated memory cir-
cuits, the niodel ST-910 contains 32 transis-
tors, 9 FETs, 100 diodes. 11 linear IC’s, 85
digital IC’s and 24 LED’s!

The linear portions of the tuner include two
RF stages using cascaded FET's and varicap
diodes for front-end tuning. The IF section
contains LC filtering (multipole) and a broad-
band ratio detector. Phase-locked-loop circuit-
ry is used in the multiplex decoder section

Performance measurements

Table | summarizes major laboratory per-
formance measurements, only a few of which
can be compared with the manufacturer’s spec-
ifications that are quite sparse for a tuner of
this quality. Nevertheless, in absolute terms,
the tuner’s measured performance, although
not quite as good as that of the highest-quality
conventionally designed tuners we have mea-
sured, is more than adequate for good recep-
tion under most listening conditions. Distor-
tion at midfrequencies was, in fact. excellent in
both the mono and sterco modes, but tended to
rise a bit too rapidly at the low- and high-
frequency extremes. AM suppression and oth-
er rejection specifications were superb, howev-
er, and it is these lesser specificatioms that
often make the difTerence between a very good
tuner and an excellent onc.

A plot of separation-versus-frequency is
shown in Fig. 5, with the upper trace repre-
senting the response of the tuner to the “de-
sired” channel (including 75-us de-emphasis)
and the lower trace showing the output from
the opposite stereo channel under the same
modulating conditions.

Use and listening tests

The model ST-910 is a joy to use. On occa-
sion, we did note that touching certain touch-
switch areas did not immediately activate the
corresponding switching function. However,
we found that this problem was immediately
corrected by gripping the front panel with the
other hand. In any case, it takes only a few
minutes to become familiar with the unit’s
novel switching arrangement and memory ca-
pabilities. The transition from muting to re-
ceiving is completely without the accompa-
nying noise, clicks or pops so often associated
with some muting circuits.

A summary of this product will be found in
Table 11, together with our overall product
evaluation. Certainly, the model ST-910 is a
great engineering accomplishment and we can
easily understand why it is so costly. The well-
heeled audio hobbyist may find this tuner hard
to resist, especially after playing with its touch
switches for a while. The less-affluent audio-
phile will have to settle for lower-cost tuners
that receive FM broadcast signals as well (and
sometimes better) than the mode! ST-910.

R-E

U.S. Pioneer RT-707 Tape Deck

CIRCLE 102 ON FREE INFORMATION CARD

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

THOSE READERS WHO ARE OLD ENOUGH TO
remember some of the first open-reel tape
decks designed for home use many years ago
will experience a feeling of deja v when they
see the new U.S. Pioneer Electronics model
RT-707 open-reel tape deck shown in Fig. 1.
The wide, rack-mountable square shape resem-
bles some of the old Magnecord decks popular
some time back, and lends itself beautifully to
home installation on a shelf or table top, unlike
some tall, top-heavy open-reel units presently
on the market. Don't be misled by appear-
ances, however. The model RT-707 is a mod-
ern and sophisticated open-reel machine, and,
at its unusually low suggested pricc, may
appeal to those serious home recordists who
might otherwise purchase a cassctte deck.
The tape deck’s low profile does, of course,
limit reel size to a 7-inch reel (even these recls
project a bit above the top of the unit). But
with the available speeds of 7'z ips and 3"« ips,
maximum recording time is as great as might
be obtained with 10-inch reels at twice the

speed. With the excellent frequency response
and high signal-to-noisc ratio available at the
7%/2-ips speed, there is really no important loss
in performance compared with the higher pro-
fessional 15-ips spced machines-—cspecially in
view of the low wow-and-flutter figures obtain-
able at the 7'/x-ips speed.

Controls near the top of the deck (between
the reels and surmounting the twin record-
level meters) include a power ON-OFF pushbut-
ton, a speed selector pushbutton, a TAPE/
SOURCE monitor pushbutton, Bias and EQ
pushbuttons and individual left- and right-
channel record pushbuttons. Wide-throw
meters are calibrated from —20 dB to +3 dB.
Between the meters are RECord and PAUSE
indicator lights; while below the meters are a
four-digit counter, a RESET control, a REPEAT-
play pushbutton and a pitch-control knob that
varies playback specd by approximately *+6%.
Since this machine can be operated in either
direction, it comes with. four tape heads (re-
cord, erase and rwo playback heads). The play-
back heads and the record head are made of
hard Permalloy, while the erase head is made
of ferrite. The heads are protected by a metal
cover, with screw holes provided for azimuth

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Maximum Reel Size: 7 inches. Speeds: 7%: ips and 3% ips. Speed Accuracy: +0.5%.
Fast Rewind Time: 1200 feet, approximately 100 seconds. Wow and Flutter: 7' ips,
0.05% WRMS; 3% ips, 0.08% WRMS. S/N Ratio: better than 58 dB (referenced to a
+6-dB record level). Harmonic Distortion: less than 1.0% at 7' ips. Frequency
Response: measured at —20-dB record level, 30 Hz to 24,000 Hz, +3 dB at 7% ips; 30
Hz to 16,000, Hz + 3 dB at 3% lps. Crosstalk and Stereo Separation: better than 50
dB. Erase Coefficient: 70 dB. Bias Frequency: 125 kHz. Input Sensitivity: mike, 0.25
mV (125 mV maximum}; line, 50 mV (25 voits maximum); DIN, 16 mV. Output: at 0-dB
reference: line, 450 mV; headphone, 70 mV into 8-ohm loads. Power Requirements:
120 voits, 50°to 60 Hz, 120 watts maximum. Dimensions: 18%: W X 9%« H X 1452 D.
Net Weight: 43 Ibs., 10 oz. Suggested Retail Price: $575.

adjustment of both playback heads and the
single record head. Quarter-track configura-
tion is supplied.

Beneath the supply reel are two microphone
input jacks, a stereo headphone output jack, a
dual concentrically mounted microphone input
and line input-level controls. Beneath the take-

up reel on the right are a a PAUSE pushbutton,
fast-forward and fast-rewind pushbuttons,
STOP pushbutton, PLAY and RECORD pushbut-
tons, and a pair of pushbuttons with arrow
lights indicating the direction of tape travel.

Drive system

The model RT-707 uses three separate drive
motors: A frequency-generating AC servomo-
tor drives the single-capstan tape-drive system
while two 6-pole inner-rotor induction motors
handle reel rotation in both the play and fast-
wind modes. A large flywheel is associated
with the tape-drive motor. The motor is con-
trolled by logic circuitry so that it is possible to
switch from mode to mode without going
through stop. This same feature also permits
you to rock the transport system between fast
forward and fast rewind for locating specific
points on a tape smoothly.
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Laboratory measurements

We made all our measurements using 1200-
foot reel lengths of Scotch 206 recording tape
because Pioneer’s own published specifications
are referenced to this tape. The results of our
measurements are shown in Table I.

Figure 2 is a scope photo of the record/
playback response at the 7'/-ips speed, using
record levels of 0-dB (upper trace) and —20-
dB (lower trace). Note that even at the high 0-
dB record level, response just begins to roll off
at the 20-kHz extreme, while at the lower

20-dB record level, the response is flat to
beyond the 20-kHz sweep limit. Of course, this
is one of the key advantages of an open-reel
machine as compared with even the best tape
cassettes. In the latter, any attempt to record a
20-kHz frequency sweep at 0-dB record level
results in extreme tape saturation and exten-
sive rolloff at the high end.

Figure 3 shows some evidence of this effect.
In this:test, the slower 3"/.-ips speed was used,
and three frequency sweeps were measured
and displayed on the scope face. The upper
trace shows the 0-d B sweep, —10 dB and —20
dB (in the bottom trace). When this slower
speed is used, the greater amount of treble
equalization during recording does result in
tape saturation at the higher record levels, but
at the —20-dB record level, the response
extends to above 16 kHz.

Harmonic distortion was generally much
lower than would be obtained at equivalent
record levels using a high-quality cassette
deck. And, of course, the 64.5-dB signal-to-
noise ratio (referenced to the 3% THD record
level, or +10 dB) was observed wirthour the
aid of any separate noise-reduction system
such as Dolby.

Summary

Our overall product evaluation together
with comments are shown in Table 11

Pioneer has produced a fine open-reel ma-
chine at a relatively modest price that gives the
serious home recordist on a limited budget a
real choice between a cassette and an open-reel
instrument. R-E

TABLE 1
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: U.S. Pioneer Electronics Model: RT-707
OPEN-REEL TAPE DECK MEASUREMENTS
FREQUENCY RESPONSE MEASUREMENTS R-E R-E
STANDARD TAPE Measurements Evaluation
Frequency response at 15 ips (Hz-kHz, + dB) N/A N/A
Frequency response at 7% ips (Hz-kHz + dB) 21-21,3 Excellent
Frequency Response at 3-3/4 ips (Hz-kHz + dB) 29-16,3 Very good
CrO, TAPE
Frequency response at 15 Ips (Hz-kHz, + dB) N/A N/A
Frequency response at 7' ips (Hz-kHz, + dB) N/A N/A
Frequency response at 3% ips (Hz-kHz % dB) N/A N/A

(See Figs. 2,3)
DISTORTION MEASUREMENTS (RECORD/PLAY)

Harmonlc distortion at —3 VU (highest speed) (%) 0.6 Very good
Harmonic distortion at 0 VU (highest speed) (%) 0.7 Excellent
Harmonic distortion at +3 VU (highest speed) (%) 0.8 Excellent
Record level for 3% THD (dB) +10.0 Excellent
SIGNAL-TO-NOISE RATIO MEASUREMENTS
Best S/N ratio, standard tape (dB) 64.5 Excellent
Best S/N ratio, CrO; tape (dB) N/A N/A
MECHANICAL PERFORMANCE MEASUREMENTS
Wow and flutter at 15 ips (% WRMS) N/A N/A
Wow and flutter at 7'% ips (% WRMS) 0.045 Excellent
Wow and flutter at 3% Ips (% WRMS) 0.06 Superb
Rewind time, 1200-foot tape (seconds) 65 Good
COMPONENT MATCHING CHARACTERISTICS
Microphone input sensitivity (mV) 0.2
Line input sensitivity (mV) 44
Line output ievel (mV) 440
Phone output level (mV or mW) 73 mv/8 ohms
Bias frequency (kHz) 125
TRANSPORT MECHANISM EVALUATION
Action of transport controls Superb
Tape guidance system Very good
Absence of mechanical noise Excellent
Tape head accessibility Very good
Construction and internal layout Excellent
Evaluation of extra features, if any Excellent
OVERALL TAPE DECK PERFORMANCE RATING Excellent
TABLE i
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: U.S. Pioneer Electronics Model: RT-707
OVERALL PRODUCT ANALYSIS

Retail price 3575

Price category Low

Price/performance ratio Excellent

Styling and appearance Superb

Sound quality Very good

Mechanical performance Excellent

Comments: In recent years, most open-reel tape deck manutacturers have been catering to
supposed needs of semiprofessional home recordists; those who simply want to
record and listen to music on tape just for sheer listening pleasure have had to opt for
better-quality cassette decks. High-priced open-reel decks of rather large proportions
have generally been the rule. Ploneer has changed all that with this unusual open-reel
machine. The model RT-707 fits nicely on a shelf along with other components. All the
advantages of an open-reel unit (easy editing, higher dynamic range and better signai-
to-noise ratio compared with even the best cassettes) are retained, pius a few extra
features that may be received with indifference by the “‘pro’* recordist but will be much
appreciated by the home user. These inciude the auto reverse playback feature, the
repeat-play option (using sensing tape at one end of the tape and the 0000 setting of
the tape counter as cues for the logic control system) and the pitch control, which
insures in-tune playback of tapes made on other, less-than-perfect-speed recorders.
Considering the going prices of competitive open-reel decks, we found it almost
unbeiievable that Pioneer was able to provide three-motor direct drive logic-actuated
transport systems for the relatively low price indicated. Separate control of left- and
right-channel recording provides even more flexibility and permits sound-on-sound
recordings (by changing rear-panel amplifier patching). With response to well beyond
20,000 Hz in the high-speed mode, this open-reel machine outperforms cassette
decks costing considerably more. Its mechanical and electrical performance, as well
as fts imaginative physical configuration, is likely to prompt many a prospective recor-
dist to consider going back to open reel instead of settling for a cassette deck.
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If you think you know everything about DDM’s, you probably
don’t. So, let’s follow the trials and tribulations of George

Tinkerer after he’s bought one.

MARSH FABER*

THE LOUD RING OF THE DOORBELL BREAKS
the silence.

“I'll get it"™

George Tinkerer bounds down the
stairs, throws open the door and grects
the mailman like a long-lost brother.

“It’s here. Blanche! It’s here!”

“What's here, George?” his wife an-
swers.

“My new DMM! My new Whoopee-
tronics automatic dual-sensing, paramet-
rically perambulating, 65-function, three-
phase voltmeter.”

“You mean you spent $294.68 of Ju-
nior’s future college fund for that?”

George ignores his wife's subtle prod as
his trembling fingers unveil the prize.
George savors every second with super-
human restraint. Ever so slowly, he un-
coils the power cord and dramatically
inserts the plug into the wall receptacle.
The box responds with an impressive
display of red zeros.

“Big deal, George. What does it do?”

“It measures volts, ohms and am-
peres.”

“Fantastic. So what’s a volt, George?"

“A volt is one of those things that
comes out of the wall. I'll show you.”

“Don’t you think you better read the
manual first, George?”’

**Nah! Manuals are for amateurs.
Look, you just take these probes and stick
them in the wall socket, like this.”

Of course, George Tinkerer's Whoo-

* Design Engineer, Hewlett-Packard

pee-tronics prestidigitator isn't ready to
read 115 volts AC. In fact, it is eagerly
looking forward to telling him what value
resistor he might have in his hand.

As George applies his house current to
the ohms input, the DMM responds pre-
dictably by smoking, arcing, hemorrhag-
ing internally; it raises itself three inches
off the bench and self-immolates. George
is thrown to the floor. Btanche is scared
out of three inches of baby fat and the
new toy lies groaning and smoldering on
George's blackened workbench.

Following the $294.68 holocaust,
George regains his wife's good graces by
babysitting eight Saturdays in a row,
dropping out of the bowling league and
cleaning up the garage—not once, but
twice. George’s true cost of owning a
DMM is more than any man should have
to pay.

George’s plight is less fantasy than
fact. The initial purchase price of a
DMM may be irrelevant compared 1o the
cost and hassle resulting from the abuse
of poorly designed protection circuitry.

George is a charter member in the
most difficult customer group that a
DMM manufacturer must cater to. As
recently as ten years ago, DMM’s were
available only to a select few people
supported by corporate research budgets.
They were expensive and hardly portable;
and they were designed for the sophisti-
cated user who demanded the ultimate in
accuracy.

Today, DMM manufacturers cater to

George. They produce small, portable
instruments, at reasonable prices with the
emphasis on durability. George may not
have as much training and experience as a
man in a standards lab, but he is much
more demanding. When he makes a mis-
take in using his DMM, he expects the
instrument to shrug off the overload and
“keep on ticking."”

In order to design a multimeter that is
within George's price range, the manu-
facturer must make engineering trade-
offs. The consumer must therefore be-
ware of enticingly low price tags and
consider the compromises that may have
been made. The initial cost, usability,
serviceability and dependability must all
be considered.

Initial cost

The most obvious cost in Owning a
DMM is the purchase price, which is the
amount that usually headlines the adver-
tisement for the instrument. However,
this amount may not include the cost of
necessary options or attachments.

Always obtain a daia sheet before
ordering any piece of equipment. Often
an accessory is listed on the data sheet
that you must add to the instrument
before it is capable of performing your
desired measurement.

Such options and accessories include
batteries, chargers, carrying cases, vari-
ous probes and test leads. External acces-
sories, such as probes, are easy to order at
a later date, but some options may be
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factory-installed in the main body of the
instrument and should be considered
carefully at the time of purchase. Field
installation of certain options may not be
possible.

Usability

George Tinkerer had a specific applica-
tion in mind when he bought his mul-
timeter. Had he not destroyed it upon
receipt, he would have eventually judged
its usefulness by how well it performed in
his measurement application. George
wanted a DMM that met his re-
quirements, but he didn’t want to pay
extra money for capability that he would
never use.

In order to receive the best return on
his investment, George should have scru-
tinized and understood the data-sheet
specifications. The most fundamental
data-shect specifications are often misin-
terpreted. Resolution, sensitivity and ac-
curacy characterize the fundamental ca-
pability of any DMM.

The overrange capabilities of DMM’s
vary widely, and their labeling can often
be ambiguous. Technically, the number
of digits a DMM can display is the loga-
rithm of the maximum reading (number
of counts). For example:

Maximum Advertised
reading Log,, X resolution
1000 3 3 digits
1099 3.04 3'% digits
1999 3.30 3% digits
2999 3.48 3% or 3¥ digits

Some definitions take the * sign into
account, which doubles the number of
total counts and adds 0.3 digits to the
Log, X value. Thus, a *1999-count
DMM becomes a 3998-count DMM. and
Log,, 3998 = 3.6 digits.

This is all delightfully confusing and of
little interest until you attempt to mea-
sure a 15-volt supply with some accuracy
and find that the reading is 15.0 on one
DMM when it could be 15.00 on another
DMM, the latter instrument having bet-
ter accuracy.

The solution to the “number-of-digits™
enigma is to look only at the total number
of counts, or the overrange specification.

In a 3-digit DMM, 1000 counts is full
scale and any count above that figure is
considered to be overrange.

Maximum
reading Overrange
3 digits 1000 (0]
3% digits 1999 100%
3% digits 2999 200%

While the labels are not necessarily
exact, the total maximum reading will
always give the true resolution—the abili-
ty to detect a small incremental change in
asignal. If a 3'/:-digit DMM displays 0 to
1999 counts, the resolution (one count)
represents one part in 2000, or .05%.

Sensitivity is the quantity measured by
the least-significant digit on the lowest

range. If the full-scale reading on the
most sensitive range is 199.9 mV, the
sensitivity is .1 mV, or 100 uV. Similarly,
if the lowest ohms range is 19.99 ohms,
the sensitivity is .01 ohms, or 10 mil-
liohms.

There are many cases where accuracy
is not a prime consideration, but in those
special instances where it is, it is useful to
know the difference between full-scale
accuracy and one-tenth-scale accuracy.
Even a specification as fundamentally im-
portant as accuracy can be ambiguous.
Here are two examples:

DMM (A)—Accuracy = 0.1% + 0.1%
range
DMM (B)—Accuracy = 0.1% reading
+ 1 count

For a 1000-count DMM, both specifi-
cations are identical, but assume both are
2000-count instruments, and look at the
cerror for a 15.0-volt input on the 200-volt
range:

DMM (A)—Error = 150 counts X
0.1% + 2000
counts X 0.1%
=0.15 counts + 2
counts
= 2.15 counts
= 0.215 volt
DMM (B)—Error = 150 X 0.1% + |
count
150 X 0.1% + 1
count
0.115 volt

Expressed as a percent of reading,
which is the true measure of accuracy for
any input, the errors are:

21 It
DMM (A)—% error = 925—‘,05
15.0 volts
= 1.43% of reading
sulll It
DMM (B)—% error = ~ 1> YOS
15.0 volts

= 0.77% of reading

Clearly, the percent-of-range error has
a drastic effect upon the accuracy of a
low-level measurement. Conversely, for
best accuracy, the DMM range switch
should be set to display the maximum
number of counts. In the worst case
shown above, DMM (A}, which netted a
1.43%-of-reading error, assume the
DMM is set 10 a lower range, from 200
volts to 20 volts.
Range = 20 volts
Reading = 15.00 volts = 1500 counts

Error = 1500 X 0.1% + 2000 X
0.1%

=15+ 2 = 35 counts =
.035 volt

As a percent of reading, this becomes:

) .035 volt
% reading error 15.00 volis
= 0.233%

This percent-of-reading error is a con-
siderable improvement over 1.43%. It is
interesting to note that the most accurate
reading that can ever be made by either
DMM (A) or DMM (B) is 0.2% of read-
ing. At any voltage below full scale, the

effective accuracy decreases. This is par-
ticularly true for AC voltage measure-
ments. The most common AC converters
use either logging amplifiers or diode
switches; both techniques exhibit poor
performance near zero. Again, the most
accurate measurements are made at full
scale.

Features

Once decisions regarding resolution,
sensitivity and basic accuracy were made.
George Tinkerer was faced with a new set
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of choices labeled “convenience factors.”
He went over the list and checked off
“current,” “autoranging,” “‘battery pow-
er” and “LCD.” George mistakenly
thought that “LCD" stood for “liquid
crystal display” when, in fact, it meant
“lizard crossing detector.” (This option
proved to be of marginal value to George
who was a strict vegetarian!)

Preposterous? Yes, but some features
appear better on paper than they do on
the bench. Autoranging is an example.
Some DMM'’s incorporate a switchable
X1 or X10 amplifier that allows au-
toranging on only two ranges. This re-
duces the number of manual range-switch
positions, but it does not offer full
autorange capability.

Full autoranging almost guarantees in-
put protection. Some manually ranged
DMM’s offer limited overvoltage protec-
tion on the lower voltage ranges, but an
autoranged instrument, by the very na-
ture of the design, must accept the full
input voltage (for instance, 1000 volts) on
the lowest range.

Fully autoranged current function,
with a separate shunt for each range, is
rarely found in low-cost instruments. The
high currents, low-voltage drops and low-
leakage currents do not lend themselves
to inexpensive solid-state switching. For
this reason, some DMM designs au-
torange all functions except current.
Those that do autorange current usually
use a 1-ohm or a 1000-ohm resistor across
the input. Reading voltage on the 100-
mV and [-volt ranges then allows twc
ranges of current with voltage drops of
100 mV and | volt, respectively.

The ohms conversion offers more op-
portunity for confusion. The ohms con-
verter is the circuit (see Fig. 1) that
supplies a constant current to an un-
known resistor. Its output is a voltage that
is measured by the A/D converter and
displayed as an ohms reading.



In an analog meter, the current source
does not have to be constant because any
arbitrary linearity function can be dis-
played by simply changing the markings
on the meter scale. However, a DMM
uses a linear A/D converter, so the
current must be constant.

Sometimes an ohms converter will be
specified as having a *5-volt maximum
output.” This does not mean that the
ohms converter can send 5 volts across a
low impedance. On the contrary, it sim-
ply means that the current-source output
is limited to 5 volts. In no case will the
current source supply more than its listed
current on any given range.

The somewhat arbitrary 5-volt max-
imum specification was actually insti-
tuted when DMM'’'s were manufactured
for the armed forces. Because most active
devices are damaged by current and not
by voltage, the most important specifica-
tion to consider is not the maximum
output voltage, but the maximum output
current that the ohmmeter can supply.

Display

When George checked off LCD on the
data shcet, he really wanted a liquid
crystal display. He was probably in-
terested in long battery life. Liquid crys-
tals offer exceptionally low current drain,
and they can be manufactured with any
number of different display characters.
Some LCD’s are very slow at cold tem-
peratures, sometimes taking as long as
half a second to change states completely,
and certain other types encounter relia-
bility problems in humidity at eclevated
temperatures. Since LCD’s are siow, they
are hard to multiplex, so the number of
interconnections becomes quite high.
They must be back-lighted to be seen ina
dark room and certain types suffer from a
narrow viewing angle.

Light-emitting diode displays (LED’s)
are fast enough to multiplex, and they
offer more consistent temperature perfor-
mance than liquid crystals. The LED is
difficult to read in very bright sunlight,
while the LCD is not. The LED is fast,
but it also consumes more power. In
order to reduce power requircments,
LED’s are sometimes made smaller and
placed behind a lens, but this also re-
stricts the viewing angle. LED displays
are manufactured in predetermined sizes
and shapes, and do not offer the display-
character flexibility afforded LCD's.
However, LED's are reliable under ad-
verse environmental conditions.

In addition to obtaining accurate
readings, George is also concerned with
interpreting those readings. He wants full
annunciation to lessen possible error. If
an instrument is properly annunciated,
the user should be able to glance at the
display and know immediately that he has
chosen the correct function and range,
and that he has committed no error
setting up the front-panel controls. A
reading that exceeds the full-scale range

input should be displayed so distinctively
that it cannot be interpreted as a valid
reading. Smoke pouring from the front
panel is generally considered an unsport-
ing way of indicating overload.

DIGITAL MULTIMETER

TYPICAL LED DISPLAY is easier to read than
LCD dispiay but it cor more power.

Service

The day is bleak . . . the wind is cold

. . the sky is overcast. George is over-
cast. He steps off the bus and pulls his
collar high to fend off the freezing rain.
Under his left arm, he carries the dec-
imated remains of his DMM. Every slip-
pery footstep on the rain-slicked sidewalk
brings him closer to the Whoopce-tronics
service center. He recalls the embarrass-
ment of that infamous day when his
DMM failed him. In his mind’s eye, he
can envision the Whoopee-tronics show-
room full of ex-used car salesmen in
checkered sport coats and polka-dot ties
with big toothy grins that seem to say,
“hello, sucker.”

By the time he reaches his destination,
George is livid. White knuckles squeeze
the doorknob into submission as his wet
shoes soil the polished tile floor. His
temples start to pound and his already
crimson neck starts turning purple as he
approaches the service desk.

“Hi, pops. You look like a drowned
rat.” After making the remark, the ser-
vice technician notices blue flames ema-
nating from George's nostrils and decides
to back off. Finally, George speaks.

“You turkeys sold me this blankety-
blank instrument and it biew up, and |
want to know what you're going to do
about it!"” The technician manages a weak
smile as he extracts the DMM from
George's midsection.

“*Hmmmm, looks like the ohms con-
verter. | can tell because there’s a little
puddle of metal where the protection
transistor used to be. Heh, heh.” The
levity goes unanswered. “Well, let’s just
try a new input module.” As he applies
power, the DMM returns like a phoenix
to the living world. *Now, I'll calibrate it
for you.” The technician adjusts the con-
trols, returning the instrument to its orig-
inal condition. George is impressed, but
still defensive.

“0.K., what's this gonna cost me?”

“Oh, nothing. We've corrected a de-
sign flaw in our ohms protection circuit,
and we now list an ohms overload specifi-

cation in our data sheet. I'm glad you
bought our DMM instead of an analog
meter. An ordinary analog meter needle
would have wound around like a pig’s tail
and it would have been checaper to replace
the whole instrument than to pay for the
repair. Imagine how many pointers you
could corkscrew around the stop in, say,
five years. At $70 apiece, you could easily
justify buying a dandy self-protected, ac-
curate autoranging DMM. Of course, we
can’t promise ours will never fail, but we
are doing everything possible to make
ours dependable. In any case, plcase try to
be more careful in the future.”

George feels like the guy who was
under the bleachers ordering a hot dog
when Hank Aaron hit his 714th homer.
He came prepared for a fist fight and
couldn’t find an opponent. Suddenly, his
opinion of Whoopee-tronics is reversed.
He starts thinking about why the service
is so good. He notices the quiet efficiency
of the service center and recalls the
service technician’s skill. George realizes
that the technician hardly looked at the
manual when he calibrated the DMM
because the order of adjustments and
their relationship to each function had
been clearly marked on a picce of sheet
metal inside the DMM. The workman:
ship was excellent, and a drawing of the
PC board in the manual allowed instanta-
neous component location. The manual
contained detailed schematics and trou-
bleshooting aids.

George is impressed with the service he
obtained and appreciates the time and
effort that go into making a product
serviceable, but he wonders now how
dependable his DMM will be in the
future. He asks the service technician
what steps Whoopee-tronics takes to
guarantee reliability.

The technician first explains that
George's mishap will be less likely to
occur in the future due to some new
abuse tests recently implemented by
W hoopee-tronics. He proudly recites the
company viewpoint on dependability:

Dependability

“Dependability is the characteristic
that separates the quality instrument
from the average instrument. It is a direct
measure of design forethought.

“Even the most knowledgcable user
will err at times in his application and
unintentionally subject his multimeter to
adverse conditions. A properly designed
multimeter would have survived your
debut into the rewarding world of elec-
tronics without so much as a whimper.

“There are some unavoidable adverse
conditions, such as physical and electrical
environments. Most ‘expensive’ multi-
meters undergo a strenuous series of envi-
ronmental tests before designs are final-
ized, and the designs are often changed as
a direct result of these tests.

“The more common environmental
tests include operating temperatures like
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—20°C and +55°C, 95% relative hu-
midity (rain is 100%), shock and vibra-
tion tests to determine mechanical integ-
rity, and operation in strong electrostatic
and electromagnetic fields. Although
these representative tests are diflicult.
they are by no means new, and they do
not take into account the most ditlicult
environment of all—your workshop and
workbench.

1K
AA

A
vy
+

15000 VOLTS I

FIG. 2—STATIC DISCHARGE from the human
body can be represented by this equivalent
circuit.

“An entirely new set of tests has been
devised to counteract the possible mis-
handling of a DMM. Every possible mis-
use of the product is simulated. Instru-
ments are subjected to a current-limited
static discharge of 15,000 volts to any
exposed terminal. Voltages of over twice
the input rating are applied to the input
terminals, and extremely high currents
are applied to ampere terminals to check
for safety and fire hazards. A 230-volt
supply is applied to the 115-volt line
input as well as to the ohms input to see
that no damage occurs. High voltage is
applied to the input while selecting every
conceivable combination of pushbutton
or rotary-switch positions to insure that
turning on a switch between positions or
pushing buttons in illegal combinations
will not cause damage to the instrument
or (o your circuit.

“High voltages are applied between
circuit low and safety ground to check the
transformer and all mechanical spacings
for dielectric strength. If you wonder why
we subject the voltmeter to inputs as
extreme as 15,000 volts, this voltage
simulates the static discharge from a
human body.

Static discharge

“When MOS (Metal Oxide Semicon-
ductor) devices first became available, it
was found that they had a high failure
rate with respect to other semiconductor
technologies. Some clever detective work
revealed that the failures were due to
static discharge. Since the FET gates had
extremely low lcakage currents, they
could accumulate charge to the point that
internal breakdown occurred. destroying
the device. Vast improvements have since
been made in MOS circuit protection,
but these devices are still susceptible to
static discharge.

“Contrary to popular belief, MOS in-
tegrated circuits are not the only semi-
conductors that are susceptible. Junction
FET’s and cven bipolar transistors are
frequent victims of this phenomenon.
This is especially true in voltmeter input
circuitry. In order to provide good com-
mon mode rejection and minimum volt-
age drift with changing temperature,

DMM  manufacturers use differential
transistors in input amplifiers. Tempera-
ture tracking dictates a small junction
area, which makes the device vulnerable
to static discharge destruction.

“If you’ve ever lived in a dry climate,
I'm sure you've experienced walking
across a carpet and drawing an arc to the
nearest grounded object. The potential
static discharge from your body can reach
15,000 volts under such conditions. Many
electrical models have been used to simu-
late the human body during static dis-
charge. For example, here’s one widely
accepted model.”

The technician draws the schematic
shown in Fig. 2 for George.

“Theoretically, 15 amperes of instanta-
neous short-circuit current can be sup-
plied by this circuit.”

George breaks in: “Fifteen amperes?
Hogwash! Why, you would die cvery time
you touched a doorknob!”

“Certainly, 15 amperes of continuous
current passing through your heart would
cause instant fibrillation. However, the
current is not continuous and it doesn’t
pass through your heart.

“The charge is stored on your body’s
surface and is discharged over that sur-
face. The only place that the charge pene-
trates the skin to any extent is at the point
of contact with the grounded object,
where the increased current density
causes pain. Since the time constant of
the equivalent circuit is only 300 ns, the
energy released is relatively small, but it
is enough to damage a semiconductor.

“The design engineer must create an
input amplifier that measures microvolts
but not be damaged by tens of kilovolts.
One method of controlling static is to
intentionally design spark gaps around
the input circuitry.

“A spark gap can be formed by the
jagged ends of two hookup wires or by the
blades of a switch wafer. A needle gap
arcs at a voltage that is about one-tenth
that of two equally spaced smooth sur-
faces. Because of the physical variations
in designing spark gaps and the unpredic-
tability of static discharge, circuit layouts
must nearly always be modified empir-
ically. In the early stages of designing to
avoid static damage, this ‘lightning bolt
test’ may destroy a large section of input
circuitry. Troubleshooting and replacing
the zapped circuit can involve consider-
able time and effort.”

“Gosh,” George comments, **| didn't
know a static discharge could cause so
much damage. But what about my mul-
timeter? Why did it blow up?”

The technician casts a suspicious eye at
George. ““You probably applied the line
voltage directly to the ohms terminals.”

George's sheepish grin gives him away.
*“Yeah, | guess | wasn't very careful,” he
confesses.

The technician pats him reassuringly
on the shoulder. *“l wouldn’t be too
ashamed. All of us have done it at one

time or another. That’s exactly what we
try to avoid with our new testing pro-
gram. Our new ohms converter can take
the full-line voltage without being de-
stroyed.

“Let me show you a simple ohms
converter.” The technician draws the cir-
cuit shown in Fig. 3.

LET Ry REPRESENT THE UNKNOWN RESISTOR,
ANO R; REPRESENT THE RANGE RESISTOR
INSIDE THE DMM. FOR AN IDEAL
OPERATIONAL AMPLIFIER,

i=0
A=a
THEN -REF T
Ry Ry
VC' VO
BUT A = =0
Ry\
S0 Vn VREF[ RI ]

FIG. 3—SIMPLE OHMS CONVERTER provides
output voltage proportional to unknown resis-
tance.

115Vams
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FIG. 4—APPLYING LINE VOLTAGE to input
terminals of circuit in Fig. 3 will destroy ampli-
fier.

15Vays

FIG. 5—DIODES PROTECT ohms converter cir-
cuit against application of line voltage.

“The voltage is proportional 10 the
unknown resistor. Now, assume you ap-
ply 115 volts RMS across the ohms
terminals. The circuit looks like this.”
(See Fig. 4.)

*“An ordinary operational amplifier
would be reduced to cinders, therefore,
some protection circuitry is added.” (See
Fig. 5.)

“Resistor R, protects the op-amp to
some extent. However. R, itself now
becomes subject to burnout. The value of
R, must be small enough to allow the op-
amp to supply high current on the lowest
resistance range, but this small value
means it will dissipate a lot of power if
115 volts AC is accidentally applied to
the ohms input. High power usually
means a metal-film resistor should be
used, but in this case a carbon-composi-
tion resistor would probably perform

continued on page 118



Make Your Own
CUSTOM

DWARE

These days, it appears that the active electronics experimenter
needs a greater variety of hardware just as sources seem to be drying up.
Why not make the hardware you can’t find or afford?

JAMES E. TEMPLE

LIKE MOST READERS OF RADIO-ELECTRONICS, | WANT TO
build 50% of all construction projects described in each issue,
within their specifications and with “hardware to suit.” But, to
suit what? Certainly not my pocket book. 1f 1 buy a2 minimum
quantity, | have to pay a king’s ransom to complete the project;
if 1 purchase the standard quantities all that extra hardware sits
in my parts boxes. Ah, then the idca lamp lights up: I’ll modify
the hardware to suit special purposes. So 1’d like to share my
experiences on how | successfully modify specialty hardware
and make it twice as versatile.

Some necessary tools

The Dremel Motor tool and its many accessories is very versa-
tile. The 1-inch-diameter cutoff wheel with its mandrel holder is
a fantastic item. The wheel is no more than a '/iw-inch thick.
made of a carbide material and a powerful cutter. [t is somewhat
brittle, especially with any side pressure. Yet it will cut through
stainless steel as if it were butter. When it comes to cutting
epoxy boards, the cutofl’ wheel again acts very smoothly. | am
impressed with how quickly it cuts, and I try to grind each wheel
down to the smallest possible size without breaking the disc.
Wear safety glasses as a precaution. Since the tool travels at
24,000 rpm, a breaking disc can send particles all over the place,
especially toward your face and eyes.

Jewelers' files also come in handy, as well as a miniature anvil
along with a small vacuum vise, emery cloth, pliers, cutters, and
any other time-saving tool

Star No. one

(1 refer to any item that cuts down on time and expense as a
“star,” and feel perhaps you might agree.) The miniature
tubular terminal, model /236 by Keystone Electronics Corpora-
tion, 49 Bleeker St., New York, NY, is able to hold securely
wires from 0.010 to 0.050 in diameter, discrete components that
can be inserted from either side of the terminal. They mount ina
/w-inch hole (0.062 to 0.067) with a special insertion tool for
hand usage. The terminal comes in quantities of 100 and 1000
and is ideal for both printed circuits, rats™nest-type of building
and even Wire-Wrap setups. Figure | shows how it would
normally be used when inserted into a board.

To modify this little gem, drill the hole and insert the
terminal with the tool. Figure 2 shows what happens when you

cut it flush with the board, with the cutofl disc. The dotted lines
indicate the material removed by cutting. There is no excessive
material above the board and the top section has been hammered
tightly down to the board (usc a light tack hammer). The burrs
have been cleaned out with a round jewelers’ file, so the mima-
ture tubing has been made even smaller.

.094” FLARE DIAMETER—

050" ___WIRE
> INSIDE
DIAMETER

047"
DIAMETER
FLARE

FIG. 1—MINIATURE TUBULAR TERMINAL fits snugly into /-inch hole
and can be used for component or wire connection.

e /r
( % THIS PART
=== CUT AWAY
it | EXCESS
MATERIAL

FIG. 2—HOW FLUSH-MOUNT SOCKET CAN BE MADE by removing the
top part of a miniature tubular terminal and peening over.

What do you use this type of modificd hardware for? Have
you ever purchased large-size 0.0800 seven-segment LED’s fora
project, spent a small fortune for each, and just did not relish the
idea of soldering them directly to boards or felt that socket
mounting just did not fit the project? Well, next time try these
tubular terminals, cut flush and matched up to the display leads;
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each display is held firmly as if in a socket. With leads A to G,
you can now use a minimum number of displays mounted
without soldering to avoid possible damage. You can even
remove them quite freely to use in another circuit without too
much trouble.

Another use for this terminal (cut flush again) is to mount
individual LED’s without soldering the LED’s directly to the
board. You will need Vector’s T-46 push-in pins, which are
crimped to hold securely 1o the boards and sold in packs of 50.
This pin has a rounded head, a crimped flange and fits a 0.042
drill hole. Remember the special tool to insert the tubular termi-
nals? When you mount it in a vise upside down. it becomes a
miniature setting tool supporting the PC board around the drill
hole that will have a pin inserted into it. Merely place the board
over the tool, line up the hole. insert the pin and. using a light
hammer, hammer it home securely. Solder the round head to
the circuit on either side to be sure of circuit continuity.
Soldering is an easy way to set these pins. You can also try
pushing the pins into the board holes with a pair of pliers. But
the pins bend too casily this way.

With this type of LED mounting use the LED lens produced
by James Electronics of 1021 Howard Ave., San Carlos, CA.
This lens holds the LED securely, and the L.LED leads can be tied
into the circuits. The holder fits a '/i-inch hole, and does indeed
hold the LED snugly. However. the LED leads must still be
soldered to the circuit in which it will be used. Now we have the
three parts that can be combined 10 make a ncat and casily
dismantled unit: the LED lens and holder, the Vector pins and
the miniterminals.

Figure 3 shows a i-inch long by s-inch wide LED mounting

V16" HOLE

.041” HOLES

CUT SPACE QUT
OF COPPER FOIL

16" HOLE

TERMINAL
MOUNTED |
HERE AND
CUT FLUSH

FIG. 3—LED MOUNTING STRIP made from a small piece of single-sided
printed-circuit board. Mini-terminals fit the outer holes.

board made of copper foil. At the outermost points of the strip,
drill two 'Zi-inch holes, one on each end. In the direct center,
drill two 0.041 holes spaced 0.100 apart. In between the holes,
cut the copper foil in the center to make upper and lower
sections that are electrically isolated from cach other. Mount
the miniterminals in the '/i-inch holes. Use an anvil as a support
1o the board when you insert the terminals and push them all the
way in. Cut off the excess tubing except for at least /i of an
inch, which can be spread apart with a nail and hammered flush
with a tack hammer. Ciean the holes for burrs with a jewelers’
file and insert a wide ncedle 10 be sure the holes are open all the
way. Where you want to mount a discrete LED, take the pattern
strip and mark the centers of the '/i-inch holes where the mini-
tubes are. On the printed circuit board drill a 0.042 hole. At the
dead center of thesc two holes, mark the board and drill a '/u-
inch hole (sce Fig. 4). Leave room for the current-dropping
resistor for the LED in the vicinity of the 0.042 holes, and be
sure of the polarity of the hine the resistor connects to; positive
or negative. You can even install this resistor on the strip, but
this will require an additional '/i-inch length to accomodate it.
The Vector pins are placed into the 0.042 holes facing the
same direction as the LED Icns. Solder these pins on either the
head side or the shaft side, or both sides, making the pin a part
of the circuit. You even have enough space to wire-wrap and
Jump to another part of the circuit board, but it is best to keep
the wrapping 1o only five turns. Mount the LED lens in the '/a-
inch hole, push the LED into the lens until it clicks into place;

PATTERN
MOTHER
BOARD

i[> LED TO BE
i MOUNTED HERE
f , FOIL

—LED
RESISTOR -

5 TURNS OF WIRE
WRAPPING CAN

GO HERE LED wiLL

MOUNT IN
LENS WHEN
INSTALLED

FIG. 4—HOW LED MOUNTING STRIP forms a plug-in connector when
mated to suitable pins inserted into the PC board.

pass the LED leads through the holes in the mounting strip,
making sure of the lead polarity; and push the strip down over
the leads and the Vector pins until the strip fits snugly. To finish
off, solder the LED lcads to the mounting strip. and cut off the
excess leads. You now have a removable LED from the lens that
makes contact with the board circuit yet can be quickly replaced
by another strip wita a mounted LED of another color. a
brighter output, etc. This system also lets you mount the LED
lens on a front panel, not directly on the printed circuit board.
Driil a */s-inch hole in the PC board behind the front panel. The
lens will then pass through the PC board. and by using the LED

LEQ MOUNTED

Da

PRINTED CIRCUIT
BOARD

METAL

\ VECTOR PINS

&

=
\%‘

MIN|-
TERMINALS

“COPPER FOIL

/
LED LENS

FIG. 5—LED LENS ON THE FRONT PANEL mates with the PC board and
the LED on its mounting strip.

strips you can easily mount the removable LED's in the lens and
show color through to the front panel. A front panel can now be
serviced easily in case of trouble. Figure 5 shows the assembly.

Star No. two:

The No. K32 J-pin, marketed by Vector. is a perfect square
wire used for wire-wrap connections or soldering into a printed
circuit. It provides two points of contact, can be cut flush, bent
at right angles, left as-is, can mount I1C packages as if it were a
socket, etc. (see Fig. 6).

To mount IC’s directly without a socket, place J-pins one to
each lead, and pass them through the mounting holes in the
board; the pins will fit tightly against an IC lead in a 0.042 hole.
The J-pin can face in either direction when it is installed next to
the lead either up or down, depending where the lead will do the



most good for the circuit. Using the J-pin as a socket, you can
remove the 1C and place it back into the circuit if necessary.

A J-pin is used for terminal or tie points, in wire-wrap or PC
systems and even in a rats’ nest setup. This pin can be modified
1o take the place of many other hardware items, thereby saving
money.

If you want a special 1C socket, do the following: Take some
Molex Soldercon IC pin connectors (another “star™) and some
J-pins; together they can be made into an IC socket of any pin
size. Insert the Molex socket pins; push the J-pins next to the
Molex lead; solder the Molex lead to the J-pin. top side and
bottom; and you have a useful socket for wire-wrap circuits or

—

FIG. 8—THE VECTOR J-PIN is one of the more versatile of small hardware
components. It’s just over a half inch long.

SOLDER
HERE AND
BELDW f%iﬂ
BOARD i

FIG. 7—HOW MOLEX SOLDERCON AND VECTOR J-PIN can be united to
form one terminal of a socket for an IC.

rats’ nests. Figure 7 shows J-pin and Molex Soldercon units
used together to make a socket point. Using a miniature tubular
terminal and a J-pin in pairs on a printed circuit board results in
a mounting point for any discrete component. You have set up a
specialty socket for wire-wrap circuits for the large seven-
segment displays, which are now easily removed or replaced into
the circuits.

Have you ever designed a PC board and found you needed to
add several more 1C’s not provided for in the original layout, but
you lack the room to add them directly to the board? Set some
J-pins into the circuit board, trying to take off the power
connections and the input or output connections of the originat
circuit. Try to keep the J-pin pattern as square as possibie. Take
a second copper board, make it match up to the square, mark off
the J-pin points where they will come in contact with the second
board, drill 0.042 holes, and check out the pin alignment. If it
looks OK, either usc these holes to mount the second board
directly or sct up your miniterminals to have a removable second
board in case the original board needs servicing. The second PC

board will mount the needed 1C’s to the first circuit. Be sure to
allow additional space for other possible circuits. For added
security provide for some 2-56 nut-and-bolt holes to hold the
two boards together securely in place. Duplex circuit boards are
very neat and take little effort to produce.

Want to try a right-angle connection instead of a duplex set-
up? If the original board has enough space for a second board
mounted at a right angle. the J-pins can be moditied to act as a
push-in conncctor to the new board. which will have PC finger
leads coming to the end of the board, similar to an edge
connector (sce Fig. 8.) If the original board has a blank area, you

COPPER
FOIL
MAKES
CONTACT
WITH J-PINS

FIG. 8—HOW J-PINS CAN BE USED as edge-connector socket pins for a
PC board.

can use a Quik-Circuit 1C pattern to set up the pins. Quik-
Circuits are copper foil, set up on a mounting strip with adhe-
sive backing; they will stick securely to any clean portion of the
board, have three holes for each contact point, and come in 36-
lead strips. Note if only one IC is added to the original board,
use the Quik-Circuit 10 make the connections.

If you decide to set up the right-angle second board to the
first, then, using the Quik-Circuit pattern for the necessary
number of contact points, press the patiern to the first board.
Drill out three holes per lead for cach lead. Place the J-pins as
shown in Fig. 8; this will take up two holes. Then make the
circuit connections to the third hole to the original board. You
now have the edge connector for the second board match up to
its outer copper leads. Also be sure to securely mount the nght-
angle board, using nuts and bolts. You can even twist some wire
tightly to the two boards, but it will have to be cut if you have to
separate the boards.

J-pins can be used as edge connectors in a motherboard
sctup. It is a little time-consuming to use them up in this
manner, but they can save quite a bit of money. If you have time
plan your next motherboard using J-pins. Then Star No. Four is
a third type of edge connector you can use for these mother-
board sctups.

Star No. three

Figure 7 shows how the standard-size Molex Soldercon can
be made into a wire-wrap type of connector using J-pins. Here
are some other modifications you may want to iry out:

Want to mount something to the end of a PC board that
would require some form of right-angle connector? Merely set
up the holes in the PC board, insert the Molex sockets, solder
them securely to the board. and bend them to a right angle to
the board. You don't have to mount them in a vertical position
only. You can also usc thesc sockets as edge connectors. Put a
Molex socket on one board, and matching J-pins on the second
board bent parallel with the board after soldering. The result is
two boards that can be connected and taken apart from the ends
without having to purchase special hardware.

8.61 IHdV

D
w



RADIO-ELECTRONICS

~
o

Now for the best use. To add a piggyback [C, that is to mount
a second IC directly to the first one, you can now mount two 1C
packages in the space of one by using the following method: This
setup works nicely with memory IC’s, since most of the leads are
common to others in nature, except for the data lines or enable
line if two circuits are separated. Start by drilling the 1C holes
for the base IC unit; then drill a second row of holes parallel to
the base IC holes (sce Fig. 9 for the pattern and spacing). Now

¢ ¢ o c#
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FIG. —THE STARTING POINT as you lay out PC board to take piggy-
backed dual-in-line integrated circuits.

set up the printed circuit pattern to accommodate the common
lines, the separate input and output data lines, and others needed
for the two IC’s. Figure 10 shows a pattern for a 2102 duplex-
mounted memory IC. After etching the circuit, mount the first
memory IC by soldering directly to the board. Then take a piece

{ GRouUND O O (@Xe) AR ¢
{asvors O O ©_ O AA §
oaTa 02 ——=0) \O) © O AR
0ATA OUT ND. 1

OATA OUT NO. z © O AA §
ENABLE NO. 1

ENABLE NO. ZQNMNF ©_ o AA §

co ON d S )3 R/W NO. 1
C_Q i JUMP IF /"O— RMWNO. 2
O @ COMMON @ O AA}
olie) © o Aa Y

NOTE: AA =COMMON ADDRESS LINES

FIG. 10—HOW CONNECTIONS ARE MADE to the pins of piggy-backed
IC’s. Leads can be etched or Quik Circuit types.

{AA

\ Aa

of masking tape cut just to the lead size and place over the
outside of the uncommon leads (data or enable lines). This is
done to be sure no accidental connections will be made after the
next step. Then insert a row of Molex Soldercons, solder in to
all points of the copper foil, and bend the row as close as possible
to the mounted IC in the board. The second IC, with its leads
slightly bent outward, is then inserted into the Molex connec-
tors and pushed firmly in (see Fig. 11).

Inspect for possible uncommon-lead shorting because these
leads must be kept separate from each other. Common-lead
shorting is OK as the circuit does this anyway. Just be sure of
those leads requiring separate data mformation lines. It would
be a good idea to paint these particular leads on the first IC after
mounting it for additional protection and lead identification.

You now have two IC packages in the space of almost onc.
Consider also directly soldering a third IC to the uppermost IC
mounted to the Molex pins. What a space saver this can be if
you are hard pressed for room. If stackable IC sockets were

FIG. 11—HOW IC’S ARE PIGGY-BACKED. Pins on the top device are
spread outward and then inserted into the Molex socket.

available you could avoid this type of modification. However, as
yet they are not on the market, or if they are, a darn good secret
has been kept from us “home-brew” users and builders.

Star No. four

This is a simple way to drill all those precision-spaced holes in
the PC boards: Using predrilled perforated board with 0.100 X
0.100 spacing, place some double-sided Scotch-brand tape onto
the perforated board section you will use as a drill guide. Press
the perforated board over the PC board area, mark the drill
holes, and just drill them as straight as you can directly by using
the guide, the motor tool and the right drill-bit size. Remove the
guide and, using blade No. 17 of an X-acto knife, you can easily
remove any burrs left by drilling the board. No need to use any
clamps as the sticking action of the double-sided tape holds the
guide securely when you are drilling.

Star No. five

Are you tired of buying expensive edge connectors and wiring
them to the motherboard to provide a backplane circuit? Here is
a better way: AP Products, Box 110-Q, Painesville, OH, and
Robinson-Nugent, 800 E. Eighth St., New Albany, IN, make
and market male and female headers, both straight and some
right-ang.e male headers (the female headers are not right
angle). These 36-connector-wide headers can be broken into
lesser sizes if needed. They match up beautifully when properly
mounted in the PC boards and provide continuity of circuits
from one board to another, without separate use of cable and
connectors.

To use these headers to make a backplane board, use a board
(made by Vero Electronics) which has 36 lines running about 18
inches long. If the Vero board is used with the female headers,
two additional holes will have to be drilled for each header
installed into the board. Just insert the female header and solder
in place all 36 tabs, or less if all 36 lincs are not used. Use as
many female headers in this backplane board #$ needed for the
circuit cards that will be made using the right-angle male header
to mate with the header on the motherboard. I use this system in
place of the standard 22-pin edge connectors. All I do is set up
the gencral pattern for the motherboard, consider how many
individual cards will use this board, install the headers as I go
and work on my individual cards with the idea of matching up
the circuits to the backplane motherboard. I also provide addi-
tional space on the motherboard for possible revisions or addi-
tions. Figure 12 shows the headers set up to the Vero board and
how the individual male-header cards are to be inserted so
circuits on the card and motherboard are interconnected.
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FIG. 12—HEADERS FORM CONNECTORS as auxiliary boards are plugged
into the motherboard or main-frame.
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FIG. 13—RIBBON-CABLE CONNECTORS can be made from either male
or female headers and small pieces of Veroboard.

Also | find | can make flat wirc connectors with these
headers. The female headers do require a slight modification,
since they do not come with right-angle lcads. Figure 13
demonstrates how to attach a female header at a right anglc toa
board using wires. All you need to build these cable assemblies
is the Vero board (or equivalent); the necessary lines—8, 10, or
up to 36; the flat ribbon cable; and male and female headers.
Solder in the male or female header on one end of the strip,
solder in the ribbon cable, and tape it securely; this completes
one end of the cable assembly. Do the same at the opposite cnd
of the wire cable or solder the wire dircctly to the circuit where
it is to be attached. A matching male or female header will have
to be provided in the circuit that has the cable connection
attached to it. The foregoing method is an inexpensive way 10
use detachable cable assemblies in PC board layouts without
buying special hardware. It is especially useful when you want to
use cable between a main circuit board and a display panel.

Male and female headers can also be used as end board
connectors, keeping in mind the right-angle modification for the
females. The use for these headers is unlimited. Some readers
who work with them will come up with other uses and modifica-
tions. From a simple motherboard and card connectors to cable

assembly, they can help to keep overall hardware costs down.

Star No. six

Vector’s No. T-44 pins. Normal usage is to mount these pins
in perforated board with a 0.042 hole, and use for mounting
discrete components; the extra long I2ad can be wire-wrapped or
soldered. Do you want to mount discrete devices to an IC
socket? Consider this setup:

In the PC board install an IC socket or Molex pins. Then,
take some perforated board with 0.100 X 0.100-hole spacing,
cut it to fit the socket, and insert the T-44 pins where the IC
leads would go. Now you can solder any device into the parallel
pins, cut the T-44 pin lead to fit the socket snugly, and you have
an inexpensive base to mount these discrete devices. A ready-
made base for this purpose would cost a hundred times as much.
Also you can modify the T-44 pin by cutting off the component
mounting portion to make a T-pin (see Figs. 14 and 15). This
modified T-44-pin to a T-pin can replace the Vector T-46 pin.

TOP CUTDFF
TO MAKE T
~ \\
- S
NORMAL
T4 PIN
SHANK
HOLOSPIN
T0 .042" HOLE
) N
EXTRA TRAE e
~ ~
LONG SHAFT | ~

\V \V,

FIG. 14—MODIFIED T-44 PIN has notch section cut off forming a “T” pin
substitute for the type T-48.

MOUNT OTHER
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BOARD TO FIT
14 OR 16 IC SOCKET

COMPONENTS
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AND SDLDERED
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.100” BY 100"
SPACING

PUT SOLDER
ON BOTTOM
SIDE OF BOARO
TO HOLD PIN

IN PLACE

CUT LEADSTO FIT
SOCKET DEPTH

FIG. 15—VECTOR T-44 PINS AND PERFORATED BOARD can be used as a
plug-in terminal strip for discrete components.

The T-section makes an excellent soldering base to hold the pin
securely, and the extra long shaft length comes in handy.

A money-saving way o use IC test clips is to take the clip and
carefully solder wires to each test terminal. After soldering and
marking test lead No. 1, wrap up this end with electrical tape to
strengthen the wire connections just made. Take a piece of
perforated board, put in the T-44 pins, match up the wires to the

continued on page 121
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TEST EQUIPMENT

All About
Audio Oscillators

The audio oscillator of today ranges from the simplest audio
source for signal tracing to the more precise and
sophisticated lab-grade instruments. This story is about the latter type.

CHARLES M. GILMORE*

THE MODERN AUDIO OSCILLATOR ORIGI-
nated when electronic products were sim-
ple. It has since developed into a complex
instrument with sophisticated specifica-
tions. The electronics world it serves has
increased in sophistication so much that
the original audio oscillator would no
longer suffice in the areas of design,
service or research.

The audio oscillator’s low-distortion,
low-noise signals are mainly used in the
design and service of high-quality audio
equipment. These are by no means the
only uses. Design, service and research
measurements in frequency response, at-
tenuation, amplifier and system gain, dis-
tortion, noise and impedance are all made
possible or simplified by using high-
precision audio oscillators.

In the literature on the history of low-
frequency signal sources, the terms “‘gen-
erator” and “oscillator” arc used virtually
interchangeably. A decade ago, these
terms were truly interchangeable; gener-
ator or oscillator had little independent
meaning. Today oscillator and generator
indicate different technologies used to
produce the fundamental signal. The
term “oscillator” is applied to a circuit
having a natural resonance and able to
produce a pure sinusoidal signal. On the
other hand, the term “generator™ normal-
ly indicates some other form of electronic
circuitry. For example, a constant-cur-
rent source and a capacitor can be used to
generate a triangle wave as the funda-
mental signal, and various clectronic
shaping networks process the triangle to
produce the different waveforms.

A prime requirement for much audio
work is a high-purity signal—a signal of
extremely low harmonic content and low

* Manager, Design Engineering, Heath Co., Ben-
ton Harbor, MI.

noise. The oscillator is the logical circuit
for a signal source meeting these needs.
Changes in the state of the art, espe-
cially in audio equipment, have resulted
in a need for great improvements in audio
oscillator specifications. Ten to fifteen
years ago, the sine/square génerator pro-
ducing a sinusoidal signal with a 0.25%
total harmonic distortion (THD) was en-
tirely acceptable for audio equipment de-
sign and service. Today, to maintain
increasingly sophisticated audio equip-
ment, the audio oscillator must have
THD specifications of less than 0.05%,
and preferably less than 0.25%. This
change has brought the audio oscillator to
the forefront, and will soon make the
sine/square generator obsolete.

Basic oscillators

Figure 1 is a block diagram of a typical
audio oscillator. The major sections are:
oscillator (the signal source), output am-
plifier and output attenuator. Occasion-
ally, additional circuitry can be found to
drive the oscillator to provide phase-
locking or some form of frequency syn-

SINUSOIDAL

chronization. Squarewave shaping cir-
cuits are used if squarewave output is
also furnished, and meeting circuits are
added to some audio oscillators to display
output amplitude. Of course, all these
instruments have some form of electroni-
cally regulated power supply: either bat-
tery or line, depending upon the applica-
tion for which the instrument was de-
signed.

Oscillator circuits

A number of basic oscillator circuits
are used to generate fundamental signals.
Each has attributes that make it popular
in particular situations. The Wien bridge
is one of the most used audio oscillator
circuits. Figure 2-a is a simplified sche-
matic of a Wien-bridge oscillator. The
twin-T oscillator (Figure 2-b) is a varia-
tion of the Wien bridge and has other
derivatives known as the bridged-T oscil-
lator (Figs. 2-¢ and 2-d).

The Wien bridge and the bridged-T
(capacitive) are usually continuously
tuned by a variable capacitor, and ranges
are changed by changes in resistance. The
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FIG. 1—BASIC AUDIO OSCILLATOR. The simplest type will include the sinusoidal wave generator,
buffer amplifier and output attenuator. Other types may include meters, and squaring and electronic

control circuits.



bridged-T (resistive) is usually contin-
uously tuned by varying one resistance
(often by pushbuttons) and range-
changed with fixed capacitance values.
The twin-T circuit is not often used for
continuously variable oscillators, since
three elements must be changed to
change the frequency. Such oscillator cir-
cuits typically operate over the span of a
few hertz to 10 MHz.

The Wien-bridge oscillator operates
when the net phase shift of the two R-C
(resistance-capacitance) combinations is
zero. Therefore, a two-stage amplihier
that provides a 360° phase shift is neces-

sary for proper operation. Amplitude
variations with changes in frequency are
removed by a compensating element in
one leg of the bridge. A thermistor. or
more popularly. a tungsten lamp fila-
ment, is used for this amplitude compen-
sation.

The phase-shift oscillator (Fig. 3) is
another R-C circuit. Having approxi-
mately the same frequency range as the
Wien-bridge oscillator serics. the phase-
shift oscillator derives its operation from
successive 60° phase shifts at each of the
R-C stages. This shift oscillator has two
major disadvantages: The three R-C ele-
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FIG.2—COMMON AUDIO OSCILLATORS. a—Wien-bridge oscillator; b—twin-T; c—bridged-T (resis-

tor); d—bridged-T (capacitor).
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FIG. 3—PHASE-SHIFT OSCILLATOR. Each R-C
section shifts the phase 60 degrees.
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FIG. 4—COMMON L-C OSCILLATORS. a—
Hartley circuit; b—Colpitts oscillator.

ments must be wvaried to change the
frequency. and the oscillator output is
amplitude-sensitive to the R--C ratio.
The frequency of both the phase-shift
and Wien-bridge oscillators depends di-
rectly on the value of the capacitance.
Therefore. a 10:1 change in the capaci-
tance value produces a 10:1 change in the
oscillator frequency. This characteristic
of R--C oscillators makes them particu-
tarly popular.
continued on page 114

8461 NHAY

~
[A]



ic application of the month

XR'2208 Operational Multiplier

GENERAL DESCRIPTION

The XR-2208 operational multiplier combines a four-quadrant analog multiplier (or modulator), a high frequency buffer
amplifier, and an operational amplifier in a monolithic circuit that is ideally suited for both analog computation and commu-
nications signal processing application. As shown in the functional block diagram, for maximum versatility the multiplier
and operational amplifier sections are not internally connected. They can be interconnected, with a minimum number of
external components, to perform arithmetic computation, such as multiplication, division, square root extraction. The op-
erational amplifier can also function as a preamplifier for low-level input signals, or as a post detection amplifier for syn-
chronous demodulator applications. For signal processing, the high frequency buffer amplifier output is available at pin 15.
This multiplier/buffer amplifier combination extends the small signal 3-dB bandwidth to 8 MHz and the transconductance

bandwidth to 100 MHz.

The XR-2208 operates over a wide range of supply voltages, +4.5V to +16V. Current and voltage levels are internally
regulated to provide excellent power supply rejection and temperature stability. The XR-2208 operates over a 0°C to 75°C
temperature range. The XR-2208M is specified for operation over the military temperature range of —55°C to +125°C.

FEATURES

Maximum Versatility
Independent Multiplier, Op-Amp, and Buffer
Excellent Linearity (0.3% typ.)
Wide Bandwidth
3dBB.W. - 8 MHz typ.
3" Phase Shift BW. — 1.2 MHz typ.
Transconductance B.W. — 100 MHz typ.
Simplified Offset Adjustments
Wide Supply Voltage Range (14.5V to +16V)

ABSOLUTE MAXIMUM RATINGS
Power Dissipation

Ceramic Package 750 mW
Derate above +25°C 6 mW/°C
Plastic Package 625 mW
Derate above +25°C 5.0 mW/°C

SIMPLIFIED SCHEMATIC DIAGRAM
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APPLICATIONS

Triangle-to-Sinewave

Analog Computation Converter
Multiplication AGC Amplifier
Division Phase Detector
Squaring Phase-Locked Loop (PLL)

Square Root

Signal Processing
AM Generation
Frequency Doubling
Frequency Translation
Synchronous AM Detection

Applications
Motor Speed Control
Precision PLL
Carrier Detection
Phase-Locked AM
Demodulation

+18 Volts
18 Volts

—65 Cto+150°C

Power Supply V*
\Y

Storage Temperature Range

FUNCTIONAL BLOCK DIAGRAM
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AVAILABLE TYPES

Temperature
Part Number Package Range
XR-2208M Ceramic 55 Cio+125 C
XR-2208N Ceramic 0Co+75C
XR-2208P Plastic 0°'Ctlo+75°C
XR-2208CN Ceramic 0 Clo+75(
XR-2208CP Plastic 0Cio+75 C

DESCRIPTION OF CIRCUIT CONTROLS

MULTIPLIER INPUTS (PINS 3, 4, AND 5)

The X- and Y-inputs to the multiplier are applied to pins
3 and 5 respectively. The third input (pin 4) is common to
both X- and Y-portions of the multiplier, and in most
applications serves as a ‘“‘reference” or ground terminal.
The typical bias current at the multiplier inputs is 3 uA for
the X- and Y-inputs and 6 pA for the “common” terminal.
In circuit applications such as “'synchronous AM detection”
or “frequency doubling” where the same input signal is
applied to both X- and Y-inputs, pin 4 can be used as the
input terminal since it is common to both X- and Y-sec-
tions of the multiptier.

MULTIPLIER OUTPUTS (PINS 1 AND 2)

The differential output voltage, V,, across these terminals
is proportional to the finear product of voltages V, and V,
applied to the inputs. V, can be expressed as:

{25
Vo ™ (Rxl{y) (VXVY>

where all voltages are in volts and the resistors are in k§2.
Ry and Ry are the gain control resistors for X- and Y-
sections of the multiplier.

The common-mode DC potential at the multiplier out-
puts is approximately 3 volts below the positive supply.
One of the multiplier outputs (pin 1) is internally connected
to the unity-gain buffer amplifier input for high frequency
applications.

In most analog computation operations, such as multi-
plication, division, etc., pins | and 2 are DC coupled to the
op-amp inputs (pins 13 and 14). The final output, V,, is
then obtained from the op-amp output at pin 11, as shown
in Fig. 2.

X AND Y GAIN ADJUST (PINS 6, 7, 8, AND 9}

The gains of the X-and Y-sections of the multiplier are
inversely proportional to resistors R, and R, connected
across the respective gain terminals. The multiplier conver-
sion gain, K, can be expressed as:

K (volts) !

m TR R,
where R, and Ry are in k€2.

X- AND Y-OFFSET ADJUST (PINS 7 AND 8)

Two of the gain-control terminals, pins 7 and 8, are also
used for adjusting X- and Y-offsets. Fig. | shows the typical
adjustment circuitry which can be connected to these pins
to nuli-out input offsets.

OP-AMP INPUTS (PINS 13 AND 14)
Pin 13 is the noninverting and pin 14 the inverting inputs

v L AAA

6
N XR-2208
25k | 100K Ry .
Y-OFFSET Z=+—"W
5K | ADJ 8 ><
X- QFFS_ET :Ft M
ADJ % 100K Ry L
3
. — AN
v e

FIG. 1-OF FSET ADJUSTMENT

for the op-amp section. In most multiplier applications,
these terminals are connected to the multiplier outputs
(pins | and 2). Note: When the op-amp section is not used,
these terminals should be grounded.

OP-AMP COMPENSATION (PIN 12)

The op-amp section can be compensated for uncondi-
tional stability with a 20 pF capacitor connected between
pin 12 and pin 11. For op-amp voltage gains greater than
unity, this compensation capacitance can be reduced to
improve slew rate and small signal bandwidth.

OP-AMP OUTPUT (PIN 11}

This terminal serves as the output for the op-amp section.
It is internally protected against accidental short circuit
conditions, and can sink or source 10 mA of current into a
resistive load. In most multiplier applications, pin t1 is the
actual XR-2208 output, with the op-amp inputs being
connected to the multiplier outputs.

BUFFER AMPLIFIER OUTPUT (PIN 15)

The buffer amip is internally connected to the multiplier
section. The bufferamp has unity voliage gain, and provides
a low-impedance output at pin 15 for the multiplier section.
The buffer amp is particularly useful for high frequency
operation since it minimizes the capacitive loading eftects
at the multiplier outputs.

The buffer amplifier is activated by connecting a load
resistor, R, from pin 15 to ground. When it is not used,
pin 15 can be left open circuited. However, since the buffer
amplifier output is a low-impedance point, reasonable care
should be taken to avoid burnout due to accidental short
circuits. The maximum DC current drawn from pin 15
should be limited to 10 mA. The DC voltage at pin I5 is
typically 4.5 volts below Y

APPLICATIONS INFORMATION

PART I: ARITHMETIC OPERATIONS

Multiplication

For most multiplication applications, the multiplier and
op-amp sections are interconnected as shown in Fig. 3 to
provide a single-ended analog output with a wide dynamic
range. The circuit of Fig. 2 provides a linear output swing
of 10V for maximum input signals of 10V, with a scale
factor K = 0.1. The trimming procedure for the circuit is
as follows:

1. Apply OV to both inputs and adjust the output offset
to OV using the output offset control.

. Apply 20V P-P at 50 Hz to the X-input and OV to the
Y-input. Trim the Y-offset adjust for minimum peak-
to-peak output.

3. Apply 20V P-P to the Y-input and OV to the X-input.

Trim the X-offset adjust for minimum peak-to-peak
output.

(3]
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4. Repeat step |.

5. Apply +10V to both inpuis and adjust scale factor for
V, = +10V. This step may be repeated with different
amplitudes and polarities of input voltages to optimize
accuracy over the entire range of input voliages, or over
any specific portion of input voltage range.

Y-QFFSET
o y H15Y Ry s
<
15V 25K§ 100K | 30K $
X-NFFSET
ADJ ¢ gy

FIG. 2-MULTIPLICATION CIRCUIT

Squaring Circuit
The recommended circuit connection for squaring appli-
cations is shown in Fig. 3. This circuit is the same as the
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FIG. 3-SQUARING CIRCUIT

basic multiplier circuit with both inputs tied together, except

only one input offset adjustment is necessary. Trimming

procedure for the squaring circuit is as follows:

1. Apply O volis to the input and adjust the output offset
to zero.

2. Apply 1.0V 1o the input and adjust the Y-offset until

V, = 0.10V.

3. Apply 10V 1o the input and adjust the scale factor until
V, =+10V.

4. Apply — 10V 1o the input and check that V, =+10V. If

not, repeat steps I through 3. Some compromise may
be necessary in scale factor adjusiments given in steps
3and 4.

Dividing Circuit
Recommended circuit connection for performing analog
division is shown in Fig. 4. This circuit uses the multiplier
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FIG. 4-DIVIDING CIRCUIT

in the feedback path of the op-amp. For the circuit shown,
Vo = +10 V,/V, where V, <0 and V, can have either sign.
Positive values of V, are not allowed, causing positive feed-
back and latchup.

This latchup mode is nondestructive 1o the XR-2208,
and is common to all analog division circuits. The divide
circuit is trimmed as follows:

1. Apply V, = 0 and trim the output offset adjustment for
constant output voltage as V, is varied from —1V

—10V.
2. Keeping V, = 0, and applying V, = —10V, trim the
Y-offset adjust untit V, = 0
3. Let V, = V_ and/or V V¢ and trim the X-offset

adjustment for constant output voltage as V, is varied
from —1V 1o —10V.
4. Repeal steps | and 2 if step 3 required a large initial
adjustment.
5. Keeping V, =V, adjust the scale factor trim for V, =
10V as V, is varied from —1V to — 10V.

Square Root Circuit

This is essentially the dividing circuit with the X-input
tied to the output. Thus, the voltage on the Z-input is
divided by the output voltage, i.e. the output is proportional
to the square root of the input. A diode is included in
series with the output to prevent a latchup condition which
would result if V, were allowed to go negative. The square
root circuit may be trimmed as a divider by disconnecting
the X-input from the output, keeping V, > 0 and V, <0.
The square root circuit may also be trlmmed in the closed—
loop mode by the following procedure:

1. Apply V, = +0.10V and trim the output offset adjust
for V, = -0.316V.
2. Apply V, = +0.9V and trim the X-offset adjust for V, =
3.0v.

3. Apply V, = 410V and trim the scale factor adjust for
V, = —10V.

4. Repeat steps | through 3 until desired accuracy is
achieved.

PART II: SIGNAL PROCESSING

AM GENERATION
Figure 5 is the recommended circuit connection for



generating double sideband (DSB) or suppressed carrier AM
signals. Modulation and carrier inputs are applied to the X-
and Y-inputs respectively. The carrier level at the output
can be adjusted by the DC voltage applied to pin 3. For
suppressed carrier operation, the carrier feedthrough can be
further reduced by using the X- and Y-offset adjustments.
In this application, the unity-gain buffer amplifier section
will provide a low-impedance output if desired. If the buffer
amp is not used, pin 15 should be open circuited to reduce
power dissipation.
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FIG. 5-AM GENERATION

Typical carrier suppression without offset adjustment is
40 dB for frequencies up to 1 MHz, and 30 dB for frequen-
cies up to 10 MHz. For low frequency applications (f <
10 kHz), carrier suppression can be reduced to 60 dB by
using the offset adjustment controls.

SYNCHRONOUS AM DETECTION
Figure 6 is a typical circuit connection for synchronous
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FIG. 6-SYNCHRONOUS AM DETECTCR

AM detection for carrier frequencies up to 100 MHz. The
AM input signal is applied to the multiplier “common’
terminal (pin 4). The Y-gain terminals are shorted, and this
section of the multiplier serves as a “limiter” for input
signals > 50 mV RMS; the X-section of the multiplier
operates in its linear mode. The low-pass filter capucitors,
Cl1, at pins | and 2 are used to filter the carrier teedthrough.
If desired, the op-amp section can be used as an audio pre-

amplifier to increase the demodulated output amplitude.

TRIANGLE-TO-SINEWAVE CONVERSION

A triangular input can be converted into a low distortion
(THD < 1%) sinusoidol output with the XR-2208. A recom-
mended connection for this application is shown in Fig. 7.

The triangle input signal is applied to the X-input (pin 3).
The multiplier section rounds off the peaks of this input
and converts it to a low distortion sinewave. For the com-
ponent values shown in Fig. 7, the recommended input
signal level at pin 3 is =~ 300 mV P-P in order to obtain a
2V P-P sinewave output at pin 15. This waveform can be
further amplified using the op-amp section to provide high
level (10V P-P), low distortion output at pin 11.
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FIG. 7-TRIANGLE-TO-SINE CONVERTER

PHASE DETECTION

The muttiplier section can be used as a phase detector.
A recommended circuit connection is shown in Fig. 8. The
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FIG. 8-PHASE-DETECTOR CIRCUIT

reference input is applied to pin 5, and the input signal
whose phase is 10 be detected is applied to pin 3. The dif-
ferential DC voltage, V., at the multiplier outputs (pins |
and 2) is related to the phase difference, ¢, between the two
input signals, V| and V., as:

V, =Ky cos ¢

[
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where K is the phase detector conversion gain. For input
signals > 50 mV RMS, K, is & 2V/radian and is inde-
pendent of signal amplitude. For lower input amplitudes,
K4 decreases linearly with the decreasing input level. The
capacitors Cl at pins | and 2 provide a low-pass filter with
a time constant T1 = Rl CI, where Rl = 6 k2 is the
internal impedance level at these pins.

If needed, the phase conversion gain can be increased by
using the op-amp section of the XR-2208 to further ampli-
fy the output voltage, V,,. The XR-2208 operational mul-
tiplier is suitable for phase detection of input frequencies
up to 100 MHz.

PART Ill: PHASE-LOCKED LOOP APPLICATION

MOTOR SPEED CONTROL

A motor speed control where the frequency of the motor
s “‘phase-locked” to the input reference frequency, f;, is
shown in Fig. 9. The multiplier section of the XR-2208 is

Cixz I_C, 3 100k PLLGAIN
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FREQ INPUT 10K Re — 200K
'R A
v W 10K { POWER
G—) A Ay AMP
18] J2 Tt h3 14 )
CC —
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dl ><
5
yvvw
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6|7[8]9 5[0
) LJ
Ce v
I TACHOMETER

FIG. 9-MOTOR SPEED CONTROL CIRCUIT

used as a phase comparator, comparing the phase of the
tachometer output signal with the phase of the reference
input. The resulting error voltage across pins | and 2 is
low-pass filtered by capacitors Cl and amplified by the op-
amp section. This error signal is then applied to the motor
field-winding to phase-lock the motor speed to the input
reference frequency.

PRECISION PLL

A precision phase-locked loop may be constructed using
an XR-2207 voltage controlled osciltator and an XR-2208.
(See Fig. 10.) Due to the excellent temperature stability
and wide sweep range of the XR-2207 this PLL circuit ex-
hibits especially good stability of center frequency and wide
lock range. In this application the XR-2208 serves as
phase comparator and level shifter. Resistor R adjusts the
loop gain of the PLL, thus varying the lock range. Tracking
range may be varied from about 1.5:1 up to 12:1. For large
values of R, temperature stability of center frequency is
better than —30 ppm/ C.

PHASE-LOCKED AM AND CARRIER DETECTION

The XR-2208 can be used as a “*quadrature detector” in
conjunction with monolithic PLL circuits to perform phase-
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FIG. 10-PRECISION PLL

tocked AM demodulation and for carrier-level detection.
Fig. 11 shows a recommended circuit connection for such
applications. The XR-210 or XR-215 monolithic PLL
circuits can be adjusted to lock on the desired input AM
signal and regenerate the unmodulated carrier. This carrier
frequency appears across the timing capacitor, CO, of the
PLL and is used as the “‘reference input” to the XR-2208
multiplier. The AM signal is applied simultaneously to the
PLL input and to the XR-2208 multiplier input (pin 3), as
shown in Fig. 1 1.

The demodulated signal is then low-pass filtered by
capacitor Cl at the multiplier output, and can be amplified
further to the desired audio level by using the op-amp
section of the XR-2208.
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FIG. 11-PHASE-LOCKED AM DEMODULATION OR CARRIER DETECTION

In the carrier detector applications, the op-amp is used
as a voltage comparator and produces a “high” or “low”
level logic signal at the op-amp output when the input
carrier level reaches a detection threshold level set by an
external potentiometer. The output from the carrier detec-
tor can then be used to enable the “logic-output™ stage of
the XR-210 FSK modem.

The phase-locked AM or carrier detector system of
Fig. 11 shows a high degreec of frequency selectivity, as
determined by the monolithic phase-locked-loop *“capture”
bandwidth. R-E
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Update

A look at the latest equipment introduced since our February
1978 videotape recorder roundup

ONE OF THE PERILS OF DOING A “WRAPUP"
or “roundup” type of feature article in
the fast-moving world of home ¢lectron-
ics is that by the time it appears in print it
is outdated to some degree. Radio-FElec-
tronics has run into this situation again.
this time with our featurec on Home Video
Tape Recorders (HVTR’s) that appeared
in the February 1978 issuc. Even as the
presses were rolling, a half-dozen changes
had taken place. and by the time the issue
hit the newsstands and the Post Oflice
mailing circuit, a lot more had happened.
This article, then, is meant as an update
picce. to bring you as close to the whole
story as possible within the framework of
press deadlines.

New HVTR entries

As noted, several companies were
poised to enter the HVTR market. And
some have done so. Among them is Akai,
which revealed it will market VHS decks
(two- or four-hour not specified at press-
time). Aiwa and Pionecr, both strong in
audio tape recorders, have announced
plans to sell Beta 2 units in the United
States. Quasar, marketer of the VX-2000
system. is branching out to additionally
market a VHS-4 unit priced at $995. And
Montgomery Ward has gone the VHS-4
route with a Panasonic-brand-name unit
at $995. (That price will be dropped to
$947 in its spring-summer catalog, ac-
cording to trade reports.) Competitor
mass-merchant J.C. Penney is going with
an RCA-brand-name VHS-4 at $1000.

Another company, not mentioned in
our feature article, announced that it is
entering the U.S. HVTR market this
year. It is Shin-Nippon Electric Compa-
ny. home electronics arm of Nippon Elec-
tric Company. Tokyo. The tirm will mar-
ket two-hour Beta models “sometime this
year” under the NEC brand name. Ini-
tially, Shin-Nippon will offer Sony-made
units, but later will offer its own models.

And. just as we finished writing the
above, word came that Philco is about to
enter the HVTR field with a VHS-4
model in May.

At the same time we learned that

Magnavox is coming up with related
HVTR products—25-inch color TV con-
soles with compartments to accommodate
HVTR decks. A vertical armoire with
Star tuning chassis is priced at $1300; a
horizontal console with Towuch-Tune
chassis at $995; and a horizontal console
with regular TV chassis at $799

As noted in our February article.
HVTR pricing has been in a state of
transition. Sony recently dropped its Beta
2 list price from $1300 to a more compet-
itively viable $1095, as did Toshiba, both
on the heels of Zenith. which triggered
the drops by cutting its price from $1300
to $995. (This move by Zenith was
reportedly done to be competitive with
RCA, Zenith’s arch-enemy in the color
TV field.) JVC came up with a price cut
on its two-hour VHS from $1280 to
$1050.

Thus. manufacturer pricing of the
threc main contenders—Beta-2, VHS-2
and VHS-4—is in the $995 to $1095
range. This $100 differential is usually
smaller in terms of pricing at the retail
level. With HVTR products still in a
somewhat short-supply/heavy-demand
state, retail pricing has stabilized to a
notable degree. Ar the moment, no onc is
talking about or expecting any additional
severe price cutting, either at the manu-
facturer level or at the retail level.

Relative to playing times, the battle
continues. As noted, Sony, with two-hour
capability, in an attempt to take the edge
off the four-hour capability of compet-
itors. came up with a “long-play™ video-
tape that extends Beta running time to
three hours, and a cassctte changer to
permit up to six hours of operation.
Subsequently, JVC announced it would
soon offer a three-hour cassette for its
VHS-2 system.

This capability for long operation time
poses a problem, namely, timers to enable
its full use primarily in the area of auto-
matic ‘“‘absentee” recording. Manufac-
turers are reportedly at work on the
matter and may possibly have LP timers
in the marketplace by fall.

Heretofore. HVTR owners had three

FRED PETRAS

basic. relatively low-priced color TV cam-
cras to choose from-—a JVC unit at
$1500, a GBC unit at $1595 and a model
from Toshiba at $1700. Now Zenith 15
offering a two-tube Akai color camera at
$2895. and Sony is promoting a Trinicon
color camera at $2995.

A source at Akai said the company
expects to oftfer a high-performance color
model at a “breakthrough price” some-
time this year. Meanwhile, other compa-
nics have spurred their research and
development departments to devise low-
er-priced color cameras for HVTR use.
Among them is Sony. which recently
entered a technical pact with NEC (Nip-
pon Electric Company) with a view to
developing low-cost color cameras

Videotapes

At presstime, Radio-Electronics was
still hearing reports that blank video tapes
have been in short supply in many parts
of the country, namely in VHS form. The
word from tape supplicrs is that this situ-
ation will ease oIl shortly. Key manufac-
turers are stepping up their etforts on
behalf of HVTR users by increasing pro-
duction in some cases, or by adding new
tapes production facilitics. An example of
the latter is Sony, which built a $50
million tape plant in Alabama to assure
adequate supplies of Betamax cassettes.

As predicted in our February article.
recorded HVTR tapes are growing in
abundance as more and more companies
get into the field. The latest development
is the formation of Video Club of Amer-
ica. Farmington Hills, MI 48024. which
sclls (via mail-order) two-hour movies
from 20th Century Fox Studios at
$39.95. and longer features at $59.95, in
the major HVTR formats. The club also
offers a trade-in program under which
consumers who bought a $39.95 vidco-
tape can return it for a 50 percent credit
on their next purchase. R-E
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computer corner

z 80 How to interface the Z-80 to other devices and
[ ]

the associated timing

LAST MONTH. WE LOOKED AT THE THREE
different ways the Z-80 can be inter-
rupted. This month, we'll take a look at
how the Z-80 can be interfaced to other
devices.

Before discussing some real-world ex-
amples of interfacing, we'll look more
closely at the interface timing diagrams
and interfacing signals involved. The
Computer Corner in the December 1977
issue briefly discussed CPU timing for
the operation code-fetch portion of in-
struction ecxecution. The timing for a
memory read or memory write i1s similar
except that the M1 cycle (operation code
fetch) is not active during the read or
write memory operation.

Figure 1 shows the timing diagram for
a memory rcad and Fig. 2 shows the
timing diagram for the memory write
operation. They are usually three clock-
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periods long, unless slow memories arc
being used, in which case additional wair
clock cycles can be activated by the slow
external memory. The MREQ signal is
used (o signal the external memory that a

WILLIAM BARDEN, JR.

valid memory address is on address bus
lines AO-A15. If a memory read is being
performed, signal RD is brought down to
a logic 0. If a memory write is being
performed. RD is a logic | and signal WR
is a logic 0. Data is strobed into the CPU
register during rcad operations at the
indicated time. or is available for a memo-
ry write during most of the three write
cycles.

Provision is made in the Z-80 micro-
processor for interfacing to slower memo-
rics by the WAIT signal input to the Z-
80. Bringing this signal down to a logic 0
informs the Z-80 CPU that external
memory is not rcady to transfer data.
Figure 3 shows the result: It simply
stretches the memory read or write time
as long as required by slow memory.
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170 routines

Input and Output data transfers are
initiated by unique /O instructions. The
CPU decodes these instructions and is-
sucs a special signal to indicate that data
will be transferred to an 1/0 device,
rather than a memory device. The Z-80
and t(he 8080 are ditferent from most
microprocessors in this respect since
many microprocessors do not differen-
tiate between memory addresses and 1/0
device addresses. Address decoding for
many other microprocessors is done by
the memory and 1/0 devices in a merio-
ry-mapped 1/0 scheme. The net effect is
that some of the address range of this
type of microprocessor must be dedicated
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to 1/O device addresses. rather than to
memory addresses alone.

Figurc 4 shows the Input and Fig. 5
shows the Output cycles on the Z-80.
Note that the major diflerence is in the
IORQ signal that notifies the external
1/O device that a valid 1/O device
address is present on address bus lines AO
through A7. The RD and WR signals are
used in the same sense as in memory read
and write operations. Note that input and
output cycles are four clock cycles long,
because the CPU automatically inserts an
additional wait cycle to provide more
time for the 1/0 device to respond. The
1/0 devices can aiso use the wait state
capability provided by the wait input to
synchronize slow-speed /O devices with
CPU execution of Input or Output in-
structions.

Figure 6 shows the operation of a Z-80



CPU with a 1024-by-8 bit PROM. This
simple example allows for no 1/O device
interfacing and is for demonstration pur-
poses only. Address lines AO- A9 arc
brought irto the PROM 1o provide 10
bits of address (0-1023). Since presum-
ably no write operations to the PROM
will be performed in the program. the
signals RD and MREQ are OR’ed to-
gether to provide a chip select signal to
the PROM. Signal RD is not rcally
NCCEssary since every memory access is a
memory read.

Figure 7 shows the same PROM stor-
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age with additional RAM storage to sup-
plement the somewhat limited RAM
storage of the CPU registers in the first

the ultimate
desoldering braid...

SULPER-WICK desolders printed

circuit boards, components,

example. Here, it is assumed that the
RAM will not contain a program. and
that it will provide storage for program
variables computed in the course of pro-
gram execution. in addition. the PROM
memory is located at addresses 0000
through 03FF (¢ through 1023,,). while
the RAM addresses are 0400 through
04FF (1024-1279,0). Address-line 10 can
thercfore be used to decode whether
PROM or RAM is being addressed
While RD and WR must both be provid-
ed to the RAM memory, only RD is used
for the PROM. As in the first example.
RD is a redundant signal for the PROM
since a MREQ with address line A10 = 0
will guaranteec that only the PROM is
being addressed.

In Fig. 8, an 1/O device is added to the
system. Since only onc 1/O device is
used. signal IORQ alonc is suflicient to
inform the 1/O device that it is being
addressed. A second simplification here is
that the 1/0 device is a read-only device
and that no decoding of read-versus-write
is necessary. Anytime the 1/0 device is
addressed. the IORQ line is brought to a
logic 0, and the device will output cight
bits of data on the data bus. No address
decoding 1s necessary either, since only
one /O device is used in this type of
configuration.

The above examples are simple. work-
able interfacing examples for memory
and 1/0 devices. Additional address de-
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coding would be necessary in larger con
figurations, in addition to further gating
and buffering of Z-80 outputs and in-
puts.
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While the 8080 microprocessor and
updates to the 8080, such as the 808S.
remain extremely popular and usable mi-
croprocessors, the Z-80 oflers many ad-
vantages over the 8080. The Z-80 appears
to be the microprocessor of the future, as
short-lived as the future is in the world of
microprocessors. We will be watching for
up-dates and will keep you advised. R-E
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hobby corner

A look at the various breadboarding and prototyping systems
available (including a brand-new one) for building your own

circuits from scratch.

BACK IN THEOLD DAYS, THE HOBBYIST HAD
two choices of procedure when he wanted
to design or test a circuit. e could tack-
solder the parts together on a breadboard
(literally. a pine plank), or hard-wire it
right on the chassis and hope for the best.
Even so, that wasn’t too bad—all the
componcnts were large and few were
fragile, so it was no great problem to put
them in and take them out.

Later on. things got better. At one time
I was fortunate enough 10 have a small
Vector breadboarding outfit for tubes. It
was quite revolutionary because it provid-
ed for temporary circuit building and a
rclatively easy change of components.

Today, a hobbyist without a modern
breadboarding and prototyping system is
at a great disadvantage. With subminia-
ture (sometimes even microminiature)
parts that are often sensitive to heat and/
or physical handling, how can he work at
all? He must throw a lot of time and a lot
of parts.

Happily, that struggle is not necessary.
There are some good breadboarding and
prototyping systems available that are
cffective and eflicient. They are time-
saving, component-saving. temper-saving
and money-saving. Best of all, they are
not costly-—in fact, you can start inexpen-
sively, then add on when and if you have
the need and the means.

Before taking a look at these systems,
let’s make sure we are talking about the
same things. The terms breadboard. cir-
cuit board and prototype board have
been used so much lately they have
become quite confusing. Right or wrong,
here’s how we'll use them.

A breadboard is any device that allows
circuit clements to be electrically con-
nected and disconnected by applying
pressurec on the component lcads. Usu-
ally, these temporary conncctions are
made by using spring clips embedded
beneath the surface of a perforated
block.

A prototype board allows circuit ele-
ments to be electrically connected in a
physically stable manner. While compo-
nents can be removed and exchanged, the
connections are not considered temporary
and are usually soldered or wire-wrapped.
Furthermore, a prototype board accom-
modates a wide varicty of circuits. One

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

kind of board is called a wuniversal
printed-circuit (PC) board. as opposed to
a dedicared PC board.

The term circuit board encompasses
scveral types of boards—in fact, all
boards except breadboards. Therefore, to
avoid confusion, we will not use this
term.

A dedicared PC board is one that has
been designed for one particular circuit
only, and cannot normally be used for any
other. It can be constructed by attaching
stick-on pads to a nonconducting board,
by ectching a copper-clad board or by
grinding a copper-clad board.

First, we'll look at the characteristics of
cach of the major breadboarding systems
and then, we'll do the same for proto-
typing systems. Next, we'll examine how
some of these systems match for combi-
nation use, particularly a new system just
being introduced in this country. Finally,
we will suggest ways to help you decide
when and how to do what.

Breadboards

Tablc 1 shows five breadboarding sys-
tems along with the major characteristics
of cach. The prices indicated in the table
and in this article are approximate sug-
gested list prices.

ALL-CIRCUIT EVALUATOR model ACE 236.

A breadboard is considered to be in-
dexed if it is marked in such a way that
cach tie point can be identified by a
number-letter (or any other) combina-
tion. (The full significance of indexing
will become apparent later.) The wire size
listed is not necessarily that claimed by
the manufacturer but represents the max-
imum gauge that can be casily inserted
into the tic points. Our breadboarding
experience indicates that the maximum
size of wire accepted is of greater signifi-
cance than the minimum size.

The AP Products system features small
Tie-Point Blocks that contain various tic-
point configurations. and there is one
block that holds an |.LED. These blocks
are available in packages of 20. In addi-
tion, the A/l-Circuit Evaluators. avail-
able in kit form or assembled. contain
different groups of terminal and distribu-
tion strips mounted on a metal plate with
binding posts and bumper fecet
(519-380). AP Products also manufac-
tures Unicards. These are breadboard
strips mounted on cards for modular
card-rack construction ($32-$56). Also
available are various special boards, a
jumper wire kit ($10), as well as connec-
tors, sockets and ribbons for interboard
connections.

UNICARD by AP plugs into external circuitry.

The Continental Specialties bread-
boards interlock so that you can make
larger layouts with ease. Continental Spe-
cialties QT sockets and strips are also
available as various Protoboards on plates
with binding posts and feet ($16-$80)
and mounted on boxes with internal pow-
er supplies ($55-%120). Useful accesso-
ries include a function gencrator ($70)
and an R-C bridge ($60).



TABLE |I—BREADBOARDING SYSTEM CHARACTERISTICS

! [ [ i Com- I [ | {
' ponent
’ | Sockets | |
Hole n-  Re- Wire
Manulaclureré Pattern | Size ldexodl quired Bus j Size 1 Other | Name(s) |
i 1 1 £ - ——
AP Products, |[Standard ,34 X 5TP*|No  |No | Attached |to No. | Tie Point | Terminal
Inc. I 17 X to 128 X | | and/or 20 Blocks | strips
Box 110-Q ] 1 | 5 | separme| 1 X 4 to 4 | Distribution
Painesville, | X 4 and strips
15 to 12 X 4to
OH 44077 ' I $19°* ‘ 36 X 4 ‘ LED's g;:liarcdst
| ‘ $2 to 20 at §4 1o | © -CIrEW
= $10 evaluators
| | s | [0 |
Continental TStandard 14 X 5t0 |Some |No [Attached |to No.|See text | QT sockets
Specialties A7X | 118 X 5 mod- and/or 20 & bus
Corp. 1”7 [$3 10 els L separate | strips
Box 1942 (peoas K 5 Experi-
New Haven, | 40 x 4 mentor
CT 06509 Protoboards
| |82 to
+ £ £ s = - > S 3 r t
E&L Inllru- ’Standard 16 X 5§to |No {No | Attached |to No. |Seetext |SK sockets
ments, Inc. 17 128 X § | 22 Mini-board
61 First ! 1 | Universal
Street. | breadbox
Derby, CT | | |
06418 ) | ! |
Saxton 3 special |3 X 5-in. |Yes TYes/No, Attached |to No. | Detach- S-DeC
Products, types, modules ! see | 18 able con- | T-DeC
Inc. see text | 70 to 208 text trol | U-DeC
215 N. Rte. TP | panels |
303
Congers, NY |$5 IOE%20 |
10920 | |
= — IS i
Vector Elec- TStandard 18 X 4to |Yes .TNo Separate 1'!0 No. | Can use Klip-Blok
tronic Co., 21" | 24 X 4 1X 4t0| 20 | both Klip-Strip
Inc. A7 (tor | 1X8 | sides, see| Klip-Bus
12460 Glad- mounting text Patchboard
stone Ave. on 1" | | t
Sylmar, CA i
91342 | board)
* 34 units of five tie points each.
** Approximate suggested list prices.

Contment 18! S90S Co-poration, 44 Kendell 81 . New isaven Connectcut 06311
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The E & L Instruments system in-
cludes a Mini-board with binding posty
and feet. Self-adhesive hook and loop
fasteners hold the SK sockets and large
components so that they can be mounted
or removed with ease. The base of the
Mini-board is somewhat more Hexible

SERIES QT SOCKETS AND STRIPS by CSC.

than others we've seen. E & L also makes
a Universal Breadbox consisting of SK
sockets, binding posts and BNC connec-
tors mounted on a sloping-top box.
There's enough space inside the box to
build such things as power supplies.

MINI-BOARD 101 by E & L Instruments.

E & L's model BB-IV Universal Breadbox.

Vector and Saxon approach bread-
boarding somewhat differently. Let's
consider the two systems in reverse alpha-
betical order since the Vector system is
based upon .1 X .l-inch hole spacing.
That spacing. by the way. conforms 1o the
pin spacing of practically all 1C’s. This is
why it is not necessary to use 1C sockets
with these systems.

The Vector system differs from the
others in two significant respects: First,
the .1 X _l-inch patterned tie-point
blocks (called Alip-Blok's) are designed
1o be mounted on .1 X .I-inch perforated
boards. The Klip-Blok's and Klip-Sirip’s
can then be shifted around at will and
placed in almost any position on the
perforated Parchboard.

The second big difference in the Vec-
tor system 1s that the tic points are

VECTOR 51X Klip-Blok DIP Patchboard.

constructed so that wires can be inserted
Sfrom either side or cven all the way
through them. In fact. since the Alip-
Blok’s, Klip-Strips and Paichboard all
have the same hole pattern, and since the
Parchboard s mounted on an open-
bottom frame, components can be placed
on both sides of the system. Although not
necessary, of course, you have the option
of using this system in this manner 10

continued on page 103
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Delta modulation is finding many useful applications. A new
integrated circuit from Motorola performs both the decode
and encode functions. KARL SAVON, SEMICONDUCTOR EDITOR

TRANSMITTING DIGITAL DATA OVER RA-
dio, telegraph or telephone channcls is
one of the most reliable methods of
communication. Analog signals. whether
audio. video or control waveforms, can be
transmitted with similar reliability if
they are first digitized into binary equiv-
alents. If the instantaneous analog levels
are first converted into a binary series of
ones and zeros, they can then be routed
through a digital communication channel
and then decoded or reassembled into the
original waveiorm.

Binary transmission is inherently reli-
able because it is simple to distinguish
between only two dilferent levels. The
two levels can be represented by two DC
voltages, two frequencies, two phases. or
other more complicated schemes.

Motorola Scmiconductors has devel-
oped the XC3417 and XC3418 IC's to
perform the modulation and demodula-
tion functions of a CVSD (Continuously
Variable Slope Delta) modulation
scheme.

Delta modulation, developed about 30
years ago, approximates an analog signal
by using line scgments. It is a digital
coding system that performs well consid-
ering it requires relatively few compon-
ents. The system is asynchronous and,
therefore, does not require the transmis-
sion of sync signals. Dclta modulation is
somewhat less efficient in bandwidth
than pulsc-code-modulation (PCM) for
speech and video. However, its character-
istics arc just about right for telephone-
quality speech. For many telemetry and
control applications, delta modulation
uses less bandwidth than PCM.

How it works

Figure 1 shows the block diagram of a
CVSD encoder. The analog input signal
is compared against a waveform that is
approximately the same as the one that
will eventually be decoded at the re-
ceiver. Based on the result of this com-
parison, the system then reduces the
error between the two comparator inputs.
At specific clock-cycle intervals, the com-
parator output ts sampled to determine
the direction and magnitude of the slope
of the next segment of the approximated
waveform.

DIGITAL cipck

INPUT
" oofcompanoivgl ] CURREN

AN ALGORITHM [—=]%

= SLOPE

GRATOR [+ | POLARITY fo—

SWITCH

ANALOG
QuTPUT

FIG. 1—CVSD ENCODER compares the input
signal against a waveform that is approximately
the same as the decoded signal and reduces
the error between them.

INTEGRATOR OUTPUT
{RECONSTRUCTED
| miGiTAL

INPUT)
/—
— | OUTPUT = I
L | I : l

FIG. 2—WAVEFORMS showing how the CVSD
encoder tracks the analog input.

|
- |
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ANALOG INPUT

Figure 2 shows that when the approxi-
mated signal exceeds the input wave-
form. the comparator changes the polari-
ty of the slope. The sampler output
operates the slope polarity switch, which
directs current into an integrating capac-
itor. Since the integrated voltage is too
great in this case. the current is switched
so that the output discharges towards a
lower voltage.

At cach comparison interval. if the
approximated signal still exceeds the in-
put, the negative slope i1s maintained: or
if the approximated signal is less than the
input. the slope is switched to a positive
value.

Some modified delta-modulation sys-
tems usc a resistor to discharge the inte-
gration capacitor at a relatively high
rate. This modification further simplitics
the circuit but increases the channel
bandwidth.

The digital output of the system, the
same output that is transmitted over the
communication channel, is the input to
the slope polarity switch. By transmitting
the slope polarity of the approximated
signal, an integrator in the decoder, simi-
lar to the onc used in the encoder, recon-

te of solid state

structs the same approximated signal.
Approximate filtering smoothes out the
discontinuities to produce a close copy of
the original analog input.

The companding algorithm and cur-
rent-magnitude control blocks in Fig. |
make the system even more interesting
and uscful. To optimize system perfor-
mance. the integrator-output slope is
changed to compensate for the range of
input-signal slope variations. Constant-
slope line segments may be too shallow to
follow. or so steep that they overshoot the
input waveform.

An algorithm to solve this problem was
developed that was casy to implement in
the circuit. A shift register keeps track of
the slope polarity for a fixed number of
clock pulses. If the slope polarity does not
change for a number of clock pulses, it is
possible that the output waveform is not
keeping up. Under these conditions the
slope is increased or decreased, account-
ing for the term, “‘continuously vari-
able.”

Figurc 3 shows that the decoder has
circuit blocks in common with the en-
coder. In fact, it is possible to switch a

l2IGIT,'~\l
UTPUT
ANALOG CLOCK
INPUT
COMPA o
RATOR SAMPLE R
COMPANOING)
APPROXIMATEO ALGORITHM
SIGNAL T
INTE SLOPE CURRENT
GRATOR POLARITY MAGNITUDE
SWITCH CONTAOL

FIG. 3—CVSD DECODER contains the same
functional blocks as the encoder.

couple of leads around on the IC 1o
change the circuit from an encoder 10 a
decoder. You can do this in simplex oper-
ation when only one station transmits at a
time. Wherever full-duplex operation is
required (simultancous transmission and
reception), separate modulators and de-
modulators are needed.

Figure 4 shows the schematic of a
simplex voice CVSD using the XC3417
integrated circuit; all the functions dis-
cussed are included on the single IC.

The encode function is enabled by
closing the push-to-talk switch, transfer-



ring the solid-state encode/decode switch
1o its upper encode position.

The analog input is shown AC-coupled
to the inverting comparator input. The
other input to the comparator is the
reconstructed waveform reproduced at
the receiver's demodulator. The compar-
ator output continuously shows whether
the input waveform is lower or higher
than the reconstructed waveform.

The comparator output feeds the serial
input of a three-stage shift register.
Clocked by a 16-kHz signal, the shift
register reads the comparator output on
the falting edge of each pulse. The output
of the first shift-register stage is the
sampled output of the comparator and
becomes the digital output.

The slope polarity switch scts the
direction of the current that feeds inte-
grator network R6~C2. The current inte-
grated by capacitor C2 is equal to the
voltage across Ry divided by the resis-
tance of Ry (13K). Because the resistor
connects o high-input impedance op-
amp A2, essentially all the current in Ry
flows into the polarity switch and then
into integrator nctwork R6-C2. The op-
amp forces the voltage of the inverting
and noninverting inputs to be equal. Con-
trolling the voltage on pin 3 controls the
voltage on pin 4 and also the value of the
integrator current. Filter capacitor Cs is
connected between pin 3 and Ve, and Rg

l-s.u DIGITAL INPUT
$%S‘:"ALK-| (NGB r ENCODE/DECODE DICITALDUTROT
OPEN) B
KEY ? SWITCH 16K BITS CLOCK
- 16 kHz
+5.0
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10K i
" 3 1 e Vee
4f =
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anaLOGO—) | ———+—+ |
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e ! |
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<
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0 == 4 T _
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FIG. 4—SIMPLEX VOICE CVSD built around the XC3417. Encode and decode functions are controlled

by the push-to-talk switch.

couples the inverted coincidence output
to pin 3.
A logic circuit connected to the parallel

detects when the three outputs are cither
all ones or all zeros. 1f the output-signal
polarity has been equal for three consecu-

outputs of the three shift-register stages continued on page 98
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agree or we wouldn’t be the world's
largest tuner service company.

See The Yellow Pages For The PTS Servicenter Nearest You Or Contact:

H

',@3\ PTS ELECTRONICS, INC.

ks P.O. BOX 272 BLOOMINGTON, IN 47401

812-824-9331

CIRCLE 76 ON FREE INFORMATION CARD

8/61 Nddv

[- -]
(3]



RADIO-ELECTRONICS

[--]
=]

service clinic

Troubleshooting horizontal sweep circuits in solid-state tele-

vision sets.

EVER SINCE TV BEGAN, WE HAVE SEEN
one very famihar symptom: “Thin hori-
zontal line across screen.” This cause is
casy: therc’s no vertical sweep. The prob-
lem is usually quite simple to find and fix.
With the advent of solid-state TV, a new
one has turned up: “*Thin vertical line on
screen.” This shakes up us old tube-type
technicians! | do not remember ever sce-
ing this on a tube set-—that is, for more
than a few milliscconds when the damper
blew up or something similar. This is
because any problems in the horizontal
deflection yoke killed the boost. which, in
turn, killed the sweep, high voltage and
the whole works in one fell swoop.

Most of the solid-state scts have an
entirely different basic circuit. The hori-
zontal deflection coil and the flyback are
in shunt across the horizontal output
transistor. If the horizontal deflection coil
opens, the high voltage is often unaf-
fected. There arc also other differences in
the deflection yoke circuitry as compared
with the tube sets. Let’s see how a couple
of solid-state deflection circuits work, so
that you'll know what to look for if this
kind of symptom occurs.

Figure 1 shows a basic circuit, stripped
to its bare essentials. The horizontal out-
put transistor provides a current pulse
that is fed to the flyback (which works
just like other flybacks). This signal is
also fed into the horizontal deflection
coils, which are in parallel with the
flyback. The current pulse flows through
the yoke windings, then rerurns to
ground through a yoke-return capacitor.
The pulse actually charges and discharges
this capacitor, thus completing the AC
circuit for the horizontal deflection coils.

HORIEOATAL HORIZONTAL
DA SO DEFLECTION COILS

CAPACITOR

|—>+le: =

PART OF FLYBACK
TRANSFORMER

Fig. 1

— VT
[
i E YOKE-RETURN

i}

What happens if this capacitor opens?
A thin vertical line. There is a dandy
quick check for this, just scope the yoke-
return capacitor. If the yoke-drive pulse

JACK DARR, SERVICE EDITOR

appears on the hot side but there is obvi-
ously no horizontal sweep, there's your
answer. Tack another capacitor across the
original (with the power off) and check.
In actual sets, the circuits include a lot
more components than the one in Fig. 1.
The complete horizontal-deflection-
coil circuit for one popular chassis is
shown in Fig. 2. Let’s follow the signal
through the circuit starting at the collect-
or of Q401. The signal goes to the flyback
and also to the deflection yoke socket,

deflection and pincushion board. All test
points are easily accessible in this chassis,
and capacitor C405 is right out in the
open! In any other chassis, you might not
be this lucky, but the troubleshooting
principles will still be the same.

In another set, the circuit is basically
similar. But instead of returning to DC
ground, the horizontal deflection yoke
returns to a horizontal-centering control
with a pair of diodes. The horizontal-
centering control is connected to the
+145-volt linc. However, it scems as
though the AC return path is made at this
point through a 30-uF clectrolytic capac-

HORIZONTAL
ouTPUT o - o 00000 —» ;’51(2;7.8V
—_—
—_— —_— ——
——— PART OF g
HORIZ FLYBACK
DEFL COILS
— OAMPING
DIODE

405 [— L\U.Zdﬂ J' EL S

012 012 0.032 0.03Q2 000
——— 000 000 ~ __"6'6“ L405
g iy WE—
0302
= r T403 L T402 b
PIN TRANS PIN TRANS
Fig. 2

J104 pin 5. From here it proceeds
through the paralleled horizontal yoke
windings (others are in series; it makes no
difference) through the primary windings
of T402 and T403 and two pincushion
transformers. From T402, the signal goes
through C405, a 0.55-uF capacitor
(there’s the yoke-return capacitor; | knew
we'd find it in here somewhere!); and on
through 1.405 to ground.

This complete path for the horizontal
deflection yoke currents is easy to check
out with an ohmmeter. Start with one
ohmmeter Icad on pin 6 of the deflection
yoke socket (J104). (You did check the
yoke? Good.) You can check both pin
transformers by rcading the resistance
from J104 pin 6 to the top of capacitor
C405. Both of these windings mcasure
only 0.26 ohm total. From the bottom
end of C405, the other pin transformer
measures only 0.3 ohm. If there is con-
tinuity at these points and still no hori-
zontal sweep, the capacitor is apt to be
open.

In a case at point, a Service Clinic
reader wrote that he had no horizontal
sweep in an RCA CTC-71J. | recom-
mended checking the points as described
above, and he found an open conductor on
the PC board on the PW400 horizontal

itor that’s connected to ground on the
centering control. The + 145-volt source
in the DC power supply had betrer be at
AC ground if the filter capacitors aren't
open! This small difference in the circuit
won’t affect the basic diagnosis, of
course.

So, if this symptom appears in a solid-
state TV set, you can immediately elimi-
nate a couple of things; namely the hori-
zontal output stage. flyback, low voltage
DC power supplics, and high-voliage rec-
tifier. Also. you know the drive pulses are
present or the other stages wouldn't be
working cither. If you follow the hori-
zontal deflection coil circuit from the
output transistor all the way to ground.
the faulty part should show up pretty
fast.

As I said, this can’t happen in tube TV
sets. | have never scen a genuine case like
it. However, once | thought 1 did on an
Admiral chassis that was brought in for
service. Like most of the sets manufac-
tured in those days, it had a large flat pan-
type chassis with the picture tube
strapped to it. | set it up on the bench,
with the picture tube on top, and applied
power. Lo and behold, a thin vertical line
did show up on the screen! | tested the
horizontal sweep circuits, but this showed



absolutely nothing wrong. There was
plenty of high voltage, the drive wave-
forms were all fine, etc. After some head
scratching, the rcason finally dawned on
me. This was one of the rare sets with the
chassis mounted vertically on the side of
the cabinet so that the picture tube was
not on the top but on the side! Placing the
tube in this position made it look better:
now | had a thin horizontal line. | fixed
the problem in the vertical sweep. and
took it home (blushing a little. but hap-
py). The moral of this story is: “*Don’t get
too much exercise by jumping to conclu-
sions!”™ Make a complete analysis first.

R-E
service
questions

MULTIPROBLEM TV
This is a tale of a tough dog—a Muntz

AS-9015. This set had: a dim picture,
poor focus, vertical shrinking. | checked
the focus voltage; it didn't read right.
Then | recalibrated the high-voltage
probe, and now had 6 kV so that wasn't it!
Checked the voltage-dependent resistor
in the vertical circuit. The vertical-input
grid resistor and the 150K resistor in the
height-control circuit were off-value:
changed them, but no help. Round and
around!

Finally, I read the + 1050 boost-boost
voltage: I'd replaced the boost rectifier
first—ZERO. | replaced it again . . .
WHAM-O! Bright, full picture, no focus
problem. The boost rectifier | used the
first time around wasn’t marked, and |
guess | managed to get it in backward!
(I've also run across some top hat diodes
with markings reversed. so check these
before installation.) Thank you for the
help in solving this dog.

(Actually, about all | gave him was

sympathy. Thanks to George Welker,
George's TV, Spokane, WA, for this tale
of woe.)

CROWBAR SHORT

P've really got a dead short in a Zenith
12CB12X. The fuse blows so fast that |
can’t find it! I've checked everything and
found nothing. I'm pulling my hair out.—
L. A., Franklin Furnace, OH.

Don’t do that . . . when you get to my
age, you'll need it!

Now, you have two loads on the AC
line; one is the heater circuit, the other,
the DC power supply. You say that a
slow-blow fuse makes the heater rectifier
blow out. This is a clue. Disconnect the
heater rectifier and then turn it on,
connecting a’'25- to 50-watt lamp across
the fuse holder. If the lamp lights up,
there’s a short in the DC power supply
(diode, input-filter capacitor, etc.). If the
lamp doesn’t light up, the short is in the
heater circuit. The likely suspects are: the

protective diode to the common ground
or a wiring short in the input to the heater
circuit. The trouble is not likely to be in
the middic of the line. or some of the
tubes would light very brightly.

“PUMPING” SPEAKERS

Here’s a funny one: I've got a Harman-
Kardon 930 receiver that has a very low-
frequency puisation, and the pilot light
dims if the speakers are connected. After
much searching, | found that this can be
stopped by disconnecting the left pre-
amp. The DC voltages at the preamp
outputs are different. What have | over-
looked?—D. B., San Jose, CA.

I think you've found it. Something in
that left preamplifier is causing a feed-
back to make the speakers “pump” and
take excessive current. Disconnect both
preamplitiers and feed a signal into the
power amplifiers; see if their output sig-
nals are equal. If so. connect the right-
hand preamplifier. and feed a signal into
it. If this works. take that left pream-
pliier apart and you'll find something in
there that's way off.

SCREEN BLACKOUT
This problem on an RCA CTC-35 has
me stumped! The screen goes dark, but it
continued on page 92
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Train with NTS for the

MicroComputers, digital

The world of electronics is daily becoming more
challenging. Technology is growing more. specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,
plus much more state-of-the-art equipment to make
your training exciting and relevant.

The equipment you receive with NTS training
programs is selected to provide you with a solid

the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

Whether you are looking for training in Consumer,
Commercial, or Industrial electronics, NTS offers
fourteen courses, some basic, many advanced, in
several areas of electronics. An all-new full-color
NTS catalog shows you what each course covers,
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and every piece of equipment included.

Send for it today, and see for yourself what's really
happening in electronics training technology at NTS.
Find out how much has changed, and what new
directions the field is taking. You'll probably want to
be a part of it.

It's free. Just mail the card or coupon. Today.

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

NATIONAL G SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St., Los Angeles. Calif. 90037

r————————

NATIONAL TECHNICAL SCHOOLS  DePt 206-048
4000 South Figueroa Street. Los Angeles. California 90037

Please send FREE Color Catalog and Sample Lesson

Color TV Servicing

B & W TV and Radio Servicing
FCC License Course

Electronic Communications
Electronics Technology

Audio Electronics Servicing
Digital Electronics
MicroComputers/MicroProcessors

Name

Address

Apartment Number Age
City

State Zip

Check if interested in G.1. Bill information
l Check if interested ONLY in classroom fraining in Los Angeles
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Revolutionary!

Sound-shaping taping mike.

Never before — a single microphone that gives you the versatility of
16 microphones! Four tiny frequency filter switches built into the new
Shure 516EQ E-Qualidyne Microphone let you tailor sound for studio
effects in virtually any recording situation: flick a switch to add sizzle
to vocals . . . flick another switch to
highlight the sound of a bass drum. You
can even compensate for the acoustic
response of a room — right from the
microphone! In all, the 516EQ creates
16 different response varialions that
“._ can add a new, professional sound to
- ..every tape you make. Available singly
or in pairs for stereo recording. Ask to
hear a recordec demonstration at your
participating Shure dealer.

Shure Brothers Inc. i w
222 Hartrey Ave., Evanston, IL 60204 i.! — =
In Canada: A): G Sl:nmonds & S:ons Limited ‘ S U E

& 2

\
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Manufacturers of high fidelity components, microphones, sound systems and related <ircuitry.

SERVICE QUESTIONS
continued from page 87

does so only once every three or four
weeks. When it does, the high voltage is
still up. Then, I can turn it off for five
minutes, turn it back on and it works for
three to four weeks more. Something is
biasing-off the picture tube, right?—R. D.,
Springfield, VA.

Right. There are a couple of things that
cause this. Onc is a bad heater contact on
the 12BY7 video output tube socket. If
the heater contact is bad, this kills the
tube, there’s no plate current, the plate
voltage rises to +405 supply voltage and
out goes the screen. Similarly, it could
also happen with the jumper on the PC
board in the heater circuit to the two
difference-amplifier tubes; if there's a
bad solder joint here, these tubes go out
and their plate voltage goes up, biasing
the tube to heavy conduction and out goes
the screen. it’s more likely to be the video
output tube in this case, since the ditfer-
ence amplifiers cause the high voltage o0
pull down just a little or. in some cases, a
lot.

HIGH-VOLTAGE SHUTDOWN

I had a Quasar TS-938 with a peculiar
symptom: If it was turned on in the eve-
ning, nothing came on. However. if it was
turned on in the morning, it would play
all day until turned off at night

You gave me some hints from the
Quasar Field Engineers, and they
worked. When | reset the DC voltage 1o
get + 100 volts on pin 16 of the JA panel,
everything worked fine. 1 didn't know
that some of these voltage controls would
shut down on /ow line voltage! When they
write “'sealed at the factory’ on that high-
voltage adjust control, they aren’t kid-
ding. The stufl they use could scal safes!

(Thanks to George Senn, Red Bank,
NJ. for this feedback. Here’s another way
of resetting that voltage control: Quasar
says to remove the original control, re-
place it, adjust 1t and then rescal it. A lot
easier than trying to get that cement ofT")

DEFLECTION YOKE

I need some help in getting a new
deflection yoke for a Bradford TV, model
WTG-61059. The original part number is
490v017C01. Do you have the company’s
address?—F. C., Victory, NY.

Sorry, Bradford isn’t with us any more
However, here’s one good clue: That part
number is obviously a Westinghouse part
number. Westinghouse is one of 15 firms
that built Bradfords that are listed in my
J. W. Miller Company Catalog No. 175.
With a little head scratching and a lot of
cross-checking, 1 found a substitute listed
for this yoke: a Triad YT-103-1

NO BRIGHTNESS CONTROL
There’s a brightness problem in this
Sharp C-922 that I can’t find. The raster is
continued on page 94
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NORTH CAROLINA

A new component product line of over 260 items developed for the independent dealer. Guaranteed, nationally advertised
products. Complete JIM-PAK program includes national advertising, direct mail programs, store display racks, stock
rotation plan and return policy. For dealer information, write or call JIM-PAK, 1021 Howard Avenue, San Carlos, CA
94070 (415) 592-8097.

SEE JIM-PAK AT NEWCOM ‘78—MAY 2, 3 and 4, 1978 AT THE LAS VEGAS HILTON
Y 2 2 0 2 % 8. 8. 6. 8.0 8 602080058 8880888000088 8¢

SEE YOUR LOCAL J DEALER TODAY...
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SERVICE QUESTIONS
continued from page 92

too bright, there are retrace lines, efc.,
and the brightness control has no effect. |
found +55 volts on the common control
grids of the picture tube. This should be
only —1.5 voilt. When | shunt this to
ground with a resistor to give zero volts,
the brightness control works! Where does
this small negative voltage come from?—
E. F., Baltimore, MD.

The picture-tube grid circuit is a bit
complicated. Apparently the bottom end
of the high-voltage multiplier gocs to the
grids and then (somchow) to ground,

possibly through the DC power supply

This is some kind of beam-current
control circuit. The small amount of volt-
age that is developed from the high-
voltage multiplier return would be posi-
tive. However, there’s a diode in the
circuit marked *“‘Isolation™: this current
flows in puises that may develop enough
negative voltage (o cancel the positive
voltage fed through those resistors. Since
the problem seems to be somewhere in
this area. check all resistors and the
diode.

HIGH-VOLTAGE SHUTDOWN
I need an idea on this Magnavox T989-

*QUIET

90d B below
fuily boosted *UNDISTORTED
0.05%IM at any EQ setting
0.0075% M set fiat

volt input, 20 to 20K. set flat or
Below 0.1 %THD &
below 0.05 % THD and

THE BEST EQ KIT
VALUE ANYWHERE!
A Quiet* Announcement, Based
On The Undistorted* Truth
About Equalizers
Popular Electronics September 76 —

Chosen as cover project for “Special
Focus on Audio” issue.

Modern Recording_August 77

‘The EQ-10 met or exceeded its
published specifications™ excellent
performance of a caliber that lends itself
to professional as well as home audiophile
applications”

Hundreds Currently in Use at major
Broadcast Stations. Recording Studios
and Universities worldwide.

01. The high-voltage shutdown works too
fast. If | unhook the reference voltage,
disabling the shutdown, everything
works perfectly. The high-voltage is 29.5-
kV, the +120-volt line regulates nicely,
and so on. However, when | rehook the
reference voltage, it works for quite a
while, then away it goes again!—C. F.,
lola, KS.

Since the high voltage and everything
clsc seem to be normal. [ agree that the
problem is in the high-voltage shutdown.
| looked through my Magnavox tile and
found a Service Nore on “*Nuisance Trip-
ping of High-Voltage Shutdown™ The
note says: Try sctting the high-voltage 10
28.0 kV at zero beam current. If this does
not clear up the problem. then install
Magnavox Kit No. 18138-2. This kit
contains a new high-voltage bleeder resis-
tor, a new Z30! and a new high-voltage
limiter adjust control. along with instruc-
tions.

OPEN CEILING HEATER WIRING

Lloyd F. Bazant, Design Engincer with
Western Instruments, 4714 S, W. Willet-
ta St., Albany, OR 97321, writes that his
company makes a special “locator™ device
for finding open circuits in built-in ceil-
ing heating wires. [A reader in Rossville,
GA. wrote (Radio-Electronics, Novem-
ber, 1977) asking about the subject.]
Oddly enough, this instrument is called a
*Cecil-Heat Fault-Finder.” which s
exactly what it does. Thanks for the

RADIO-ELECTRONICS
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Does the equalizer you're considering offer full ten band control with symmetrical “mirror ’
image” boost and cut responses centered on ISO preferred octave bands? Does it have |
permanently-lubricated 60mm metal-cased sliders with metal shafts and center click
detents? Do the specs tell you what to expect at all settings . . . or only at the “flat” setting.
where the critical tuned networks are bypassed? Does it employ advanced hum &
saturation-free “gyrator” simulated inductors on all low and mid-frequency bands? How
about truly differential balanced and unbalanced inputs and outputs for use in any audio
system. amateur or pro? And “fit anywhere” packaging designed for 19" rack, in-wall. in-
console or optional wood cabinet mounting?What about truly flat response (both amplitude
and phase angle) at the center reference setting? l

WE BELIEVE IN OUR PRODUCTS. We want you to see them . . . read our fully il-
lustrated assembly and applications guide . . . inspect the quality of the components . . . at |
no risk to you! Simply use the coupon below to indicate the item(s) you want. your name
and address and enclose a check or money order (no COD or bankcards) for the full
amount. Upon receipt of your completed order. we’ll rush your kit(s) to you, pre-paid ship- {
ping in the (U.S.A. |

After careful inspection of the kit(s). you may return any or all items in their original
unassembled condition for a full immediate refund if you are not totally satisfied . (no
questions asked). And. if you decide to keep and build the kit(s). our normal guarantee on
the specs and parts still applies . . . if your properly assembled kit(s) fail to operate as stated.
we will exchange any defective parts free for the first 90 days.

ORDER BLANK

data.

FAULTY REMOTE CONTROL

| have a problem in the remote control
of a Philco 13J42 chassis. | can make it
work on the channel selector or on the
volume control, but they won’t work to-
gether. It's either one or the other. What’s
happening?—M. B., Las Vegas, NV.

This sounds very much as if you have
an alignment problem in the receiver
You have two tuned transformers on the
limiter output. The 38-kHz transformer
is the channel selector. Align each of
| these transformers and make sure the
adjustment shows a definite peak. It is
possible one of the ringer bars in the
transmutter 1s broken, or something is
damping it and throwing it off-frequency.

(QUI;‘NEgElASM S T S e (DEEC)R:PT'ON | 2 PGRSICO% | Use the alignment procedure in Samis
o in module kit (mono) less power supply . N . )
( EQ-10SP Two EQ module kits (stero) plus PS-4 power supply kit $150.00 PI{O’of"c’ 650-2A that covers this re
( ) EQ-10QP Four EQ module kits (quad) plus PS-4 power supply kit  $275.00 cever.

() EQ-1082P Eight EQ module kits plus two PS-4 power supply kits $540.00

() PS4 Power supply kit (open frame) powers up to four modules  $ 25.00 VIDEO PROBLEM

: ; gAQ:leWC \é\;ﬂ:u;;z:fi:l(genU|ne wood) cabinet fits EQ- 10SP kit : 3(6)28 Recently, | wrote you for ideas on an AC

problem in the video of this Zenith
8Y4B36. | got the schematic after | wrote
you. As soon as | saw the schematic, |
knew what was wrong. | had replaced a

Washington State residents add 5.4% state sales tax. Returns of unassembled kits for refund must be made

within 10 days of receipt and returned items must be packed In original cordition. using original packing

materials. Prices and “trial offer” valid for orders postmarked on or before July 31, 1978. |
Outside U.S. check reader service card for ordering information

NAME —_ — - diode in the 24-volt source. This diode
ADDRESS 5 ) turned out to be a Zener and | had used
| an ordinary diode that wasn’t well

Ty _—— — STATE__ AL ‘ marked to replace the Zener. That
Delta-Graph Electronics Company cleared up the problem.—C. C., Chicago,

P.O. Box 247 Northgate Station ¢ Seatile, WA. 98125 * (206)525.7 196 j i
Good! continued on page 96
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y VOLKSMETERS

VW-900A CASE: 20" x 15" x6.5. ... .$190.00
Holds MS-15 Miniscope, FM-7 Counter, SC-5 Prescaler and any
LM’ series DMM.

VW-800A CASE: 18" x13"x55" . ... .. $175.00
Holds MS-15 Miniscope’ FM-7 Counter and any “'LM" series
DMM.

® Positive Protection For All NLS Instruments During Transport.

¢ All Instruments Are Instantly Ready For Use At A Convenient
Viewing Angle.

o Bottery Charger Motherboard—Accepts Up To Four NLS
Chargers For Simultaneous Charging And Line Operation.

¢ Extremely Rugged Aluminized Cycolac Case.

® Weighs Less Than 13 Pounds, Including Instruments And
Chargers.

® |nstont Instrument Removal—No Tools Needed.

e Optional Built-In Distortion Analyzer.

* Wired Remote Inputs And System Common Switching.

May be crcered built AN SERIES DISTORTION ANALYZERS

3 . *AN-4A DISTORTION ANALYZER ...... $195.00 counTen 3 3 -
iInto VW Series CaSes.  pirecr digitl dispioy of THD ta .01% when used with ony DVM *Remote inputs provide one convenient

with four or more digits for reodout. Exclusive “"passive’” duol ® '\® |(?C07I0n for alt mstrumgm lnPU? connec-
tracking filters eliminates intermal device errors. Ten turn balance tions. Includes prewired instrument
control greatly simplifies balancing procedure. 1SHZ-30KHWZ 1 int cabling.

350my-20vrms: @ B ohms. 5.25" £ 2.75"  5.8° ecom! @) ladi

oAN-3A DISTORTION ANALYZER ...... $135.00 @ o ok . .
Some specifications as AN-4A except measures THD to .1% when omm (O] l emm .Sys'em common Sw'":h'ng p?rm"s multi-
used with any DVM with three or more digits. Has Single turn parameter measurement with one test
balence control lead connection and/or display input
*AN-600 IMPEDANCE MATCHING NETWORK .. .. (oy y selection with multiple test leads.

$18.50
Mat:hes 600 ohm source to 8 ahm onalyzer input impedance.

——
(%) NON-LINEAR SYSTEM INSTRUMENTS

wOOEL 828
Pt L
INPUY S ;:c. 1'00'?\1‘ 1 g . 7 U q
& & [0
o e
SC-5 PRESCALER . ........... $89.00 4 e
Includes input cable, FM-7 interface cable, NiCad
batteries and charger.
©20MHZ-512 MHZ S U I MULTIMETERS, LED DISPLAY
+30 mv INPUT SENSITIVITY 'Lr;:'gfs leads, NiCad botteries and ;:';rsgeord MS-15 MINISCOPE
01.9"H(Z7" Wx4"D e .
3digit, 1% 0C $289.00
< ;’:ﬁ 3d,5f: .- A $147.00 Includes input leads, batteries,
— 4 Pk a U charger and 10 to 1 probe.
Sq"i cp LM-0A ... ... .................$190.00 gnd [V T L probe.
b 3 M 4 digit, .1% DC *15 MHZ bandwidth
o (M-dA. ... ...... C........$227.00 *Weighs only 3 Ibs.
- 4 digit, .03% DC eTriggered internal and external
\ LM’ MULTIMETERS, LCD DISPLAY S
C > Requires 3 “AA" b ( lied) oLy
equires 3 ""AA’" batteries (not supplied). . .
FM-7 FREQUENCY METER.....$195.00 | w300 .. ... ... gy | ‘Trifamanserdling s,
Includes nput leads, NiCad batteries ond charger. 3 digit, 1% DC eVert. gain: .0F-50v/div.
*10HZ-6IMHZ IM350 . $125.00 .1 microsec. to .5 sec./div.
*7 DIGIT LED D'SPLAY, 3% digit, .5% DC ®Size: 2.7"Hx 6.4"Wx7.5"D
*1.9" Hx2.7" Wx 4" SIZE:1.9"Hx 2.7 Wx 4" D

* DEALER INQUIRIES INVITED M PM L b O ‘to eS

m La bs VW series cases and AN series distortion a ra r l
analyzers are products of MPM Laboratories.

GAuxAumcmi

([j)iiss::ii:::::ss.l'nips are available to qualified (4 06) 24 5 - 3 2 9 6 mu::ésll (':‘(?rOKS:IVOE2

861 YV
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SERVICE QUESTIONS
continued from page 94

LOSS OF WIDTH

I can’t get enough width on this Philco
18QT85A. It’s shrunk in about 2 inches on
each side of the screen. The high voltage
is low too; it drops to about 14 kV if | turn
up the brightness, and the raster blurs.
The low brightness is about 22 kV. I've
checked and changed a lot of things and
can’t find it.—M. D., Willimantic, CT.

Step one: Read the control grid voltage
on the 6KD6 horizontal-output tube. The
normal reading is —57 volts. [f this
reading is quite a bit more ncgative than
it should be, try a new VDR. This resistor
is the one that’s used in the 6K D6 control
grid and return circuit. [t's apparently the
only high-voltage regulation used in this
chassis. If this resistor is bad it can
develop too much negative bias and re-
duce the output of the 6KD6. Note that
both sweep and high voltage are down.
Just for luck, check the boost voltage. If
this is low, you'll have these symptoms.

SYNC-AGC PROBLEMS
I’m having an odd problem in this CTC-
36H RCA. When it’'s turned on, the hori-
zontal sync goes. Then, the whole picture
starts to fade after about 15 seconds,
starting from the corners and working to
the middle! Inside of 10 minutes, it goes

Finding the right semiconductor replacement is easy with....

“click,” and then works perfectly! What’s
the matter with this thing?—K. B., Brock-
lyn Park, MN.

There is one part that can, and does,
cause weird symptoms like this—an in-
termittently open filter capacitor! if this
capacitor is open or away down in capaci-
tance at turn-on, it can cause a feedback
signal through the B+ line that can give
you almost any kind of symptom you
want. Then, when the chassis has warmed
up enough, the open joint heals, the set
returns to normal and you sit there wen-
dering what happened.

Clue: At turn-on, scope the B +voltage
lines, especially around the horizontal
oscillator and/or the AGC stages. l.ook
especially for pulses at horizontal fre-
quency. If -you see thesc pulses. thal's
probably what it is.

TRANSIENT SPIKES

You answered a reader’s question in
the July 1977 issuc, saying that his
trouble could be transients in the carc's
electrical systenm. [ agree! I’'m a Motorola
two-way radio technician and the Motor-
ola service bulletins state that in many
cases, solenoids (and similar devices) in
cars can causc spike transients of up to
400 volts peak when de-energized.

All Motorola’s new equipment uses a
dual Zener diode across the 12-volt in-
put—i.e., 25-volt Zeners back 1o back. |

have secn these transient pulses hit hard
enough to blow the diodes completely.
The idea is to shunt off any pulse above
25 volts, and it does.

Thanks to Brian S. Hansen of Killing-
worth, CT for this information.

NO HORIZONTAL SWEEP

This RCA CTC-71J chassis has only a
vertical line down the center of the
screen. I've checked and changed the
yoke; still no horizontal sweep. There’s no
yoke-return capacitor that | can see. Any
help?—J. R., Detroit, Ml.

I think you’ve done what 1 just finished
doing-—getting lost in that horizontal-
yoke return circuit! The brown wire from
the horizontal yoke is the return. and it
goes all around the barn (through the
pincushion circuitry), but it does go
through a 0.55-uF yoke-return capacitor
C40S. Capacitor C405 is on the right-
hand side of the PW 400 board, just below
the toroid transformer. The capacitor is
easy to get at, after you find it. Check all
the conncctions and continuity through
the pin circuits, as well as the capacitor.

WEAK COLOR
There’s a color problem in this Admiral
4H12 chassis. The color signal is weak,
and everything is all right up to the 6LES
demodulator input, as far as the color
signals are concerned. The colors are all



normal, they’re just low in amplitude. Is
there anything im your notes on this?—
R.<C., Pacoima, CA.

We have found problems in scts using
high-level demodulators, with tubes simi-
lar to the 6LES8 and others. The key clue
is in the plate voliages; if these voltages
are off, try a new tube. We've fixed
several sets having this problem, using a
new tube. Try a new 6GHS8 in the 3.58
MHz oscillator socket just for luck. A
low oscillator signal can also cause weak
color.

HIGH-VOLTAGE DROP

1 have no high voltage on a Webcor 4012
TV. (All parts are made by Toshiba.) If |
unhook capacitor C411 from the flyback, |
can read +250 volts on all its terminals.
When C411 is connected, this voltage
drops to less than +100. | hope you can
help.—F. C., Seminole, FL.

So do |. Capacitor C411 is the boost
capacitor, and the symptoms indicate it is
very leaky. Note that your B+ voliage
should be only —135, and you arc reading

250 volts with the capacitor unhooked.
Therefore, you are receiving a little
“boost™ from stray capacitance. Substi-
tute a new capacitor for C411 (which is
marked only for 400 volts). Try using at
least a 600-volt capacitor here. The nor-
mal boost should be + 350 volts. R-E

QUICK CHARGE IRON-
QUICK CHANGE TIPS

ISORTIR Quick Charge Cordless
Soldering Iron rechargesin
3-4%; hours. Uses any of
Wahl’s 16 snap-in tips.

Low voltage, battery powered,
ground free isolated tip design.
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WAHL CLIPPER CORPORATION

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING
Sterling, lllinois 61081 (815) 625-6525

“Manufacturing Excellence Since 1919"

RCA's all new _
1978 Replacement Guide!

RCA's biggest and most complete Guide, ever. Our
comprehensive line of replacement transistors, rectifi-
ers, thyristors, integrated circuits, and high voltage
triplers has now grown to over 750 SKs that replace
143,000 domestic or foreign semiconductors. And it'sall
under one cover.

It's an encyclopedia of solid state replacements. The

new Guide includes 387 SKs which have been added to
the line since February 1977. It contains 240 pages that
represent thousands of hours of engineering know-how

Everything you need to stay up-to-date. The new Guide
covers consumer, TV, Hi-Fi, CB and industrial applica-
tions. And more importantly, they're available from your
RCA SK distributor. And remember, too, thatevery RCA
SK is backed up by RCA. They're Top-of-the-Line
quality

Ask your RCA Distributor for a copy of the 1978 SK
Replacement Guide. Or write, enclosing $1.50, (check or
money order) to: RCA Distributor and Special Products

Division, PO Box 85, Runnemede, NJ 07078. >
)

“c SK Replacement 5
Solid State >
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STATE OF SOLID STATE
continued from page 85

tive clock edges, pin 1 swilches low.
Since one end of Cy is returned to the V

supply, the capacitor charges toward V¢
during periods of no coincidence. The
voltage across the capacitor increases as
does the voltage on pin 4 and the inte-
grator current. This is how the compa-
nding algorithm is used to correct for
insuflicient or excessive slope. Time con-
stants of the coincidence filter (also
known as syllabic filter) are sclected
between 6 and 50 ms. In this particular

I'

O FTK 0001 0.5" Common Cathode Digit
O FTK 0002 .05 Common Anode Digit
O FTK 0003 .357 Common Cathode Digit
O FTK 0004 0.8 Common Cathode Digit
O FTK 0005 0.8 Common Cathode Digit

O FTK 0101 6-Digit Wall Clock/Calendar
O FTK 0106 Auto Clock Calendar

O E & L SK10 Breadboard Socket

O IMSA| 8080 Computer Kit

O Motorola MEK 6800 DI Computer Kit
O Vector Photo-resist Printed Circult Kit

nderstanding MicroComputers
MicrComputers at a Glance
O Osborne Vol | Basic Concepts
O How to Program MicroComputers
O TTL Cookbook
O Computer Technicians’ Handbook
[0 Build Your Own Working Robot

D lcroCompuler Primer

O E & L Bugbook Vol i1l Save $1.00
OE & L Bugbook Vol | & it Save $2.00
O € & L Bugbook Vol V & VI Save $2.00
g u

my check in the amount of $

R O @ account No.
VISA
T )

NAME
ADDRESS

CITy _ STATE

application, it is equal to (Rp + Rg) X Cg

7 ms.

For decoding, the push-to-talk switch
is released so that the analog switch drops
to its fower position and the shift register
is fed from the digital sense amplifier
instead of the modulator comparator.
Other than that, everything works exactly
as before. The same integrator circuitry
and coincidence companding algorithm
insure that the reconstructed signal is
similar to the one approximated at the
transmitter. Low-pass filtering removes
the quantizing noisc.

To design the circuit shown in Fig. 4

FAIRCHILD TECHNOLOGY KITS

O FTK 0100 Clock Calendar with Radio Applications

10% OFF ALL TTL, including 7400 #s L. $. H and LS

. THE BOOKS THAT SHOW YOU HOW!

computer depot, inc.

‘Maksng Efficiency Economical
3515 West 70th Street, Minneapolls, MN 55435
Phone: (612) 927-5601

0O RUSH metheitems ! have checked above. | have enclosed

O | want to see more. Please SEND my FREE catalog.

KITTATURE ]

for the
computer

hobbyist

The Computer
Depot is your
single source for
kits which teach the I
dynamics of computer
technology and manuals
to show you how. We also
carry tools and
supplies everything you need
for your computer projects
Order from the list below. Or mail
for catalog. Get your “Kittature"
kits, manuals and tools from
Computer Depot. today I

$ 175
1.75
1.65

3.40
3.40
35.00
55.00
40.00

SAVE $1.50 15.00

599.95
235.00

12.75
$ 7.95

14.00

15.00
19.00
9.95
9.95
7.50
8.95

8.95
8.95

5.95 I
—— |

(Or. credit my

ZIP
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around the XC3417 or XC3418 inte-
grated circuit, values must be assigned to
a number of components to optimize the
signal-to-noise ratio and distortion. As
with all communication channels. band-
width and amplitude limits require using
filters and clock rates that are consistent
with the limitations of the particular
medium being used.

In conventional delta modulation sys-
tems, the clock rate is normally sclected
1o be greater than the highest frequency
to be sampled. Limited-integration delta
modulation systems approach pulse-rate
modulation (PRM) when the integration
time actually becomes smaller than the
period of the lowest signal frequency.
Clock frequencies in the range of 9.6 to
64 kHz can be used to drive the circuit
shown in Fig. 4. The higher the clock rate
the greater the bandwidth needed for the
channel, and the greater the signal-to-
noisc ratio. Voice channels are limited to
a 9.600-Hz clock frequency, some radio
systems can reach 12 kHz, and commer-
cial telephone circuits will handle 37.7
kHz. Clock rates above 15 kHz work
better with a longer shift register, which
is how the four-bit XC3418 diflers from
the three-bit XC3417.

The value of Ry is sclected so that the
system can follow the input signal with
companding ratios (the time the coinci-
dence circuit is activated) that do not
exceed about 25%.

With no analog input to the system. the
digital output is an alternating sequence
of ones and zeros. Although certain modi-
fied delta systems benefit from nonsym-
metrical one-zero patterns, the one shown
in Fig. 4 is designed for perfect balance.
Because of circuit imperfections, the al-
ternating ones and zeros should have a
minimum step size of 20 mV (at 16 kiiz)
to guarantee the proper idle channel con-
dition. The value of R, determines the
idle channel step size.

The XC3417 and XC3418 integrated
circuits arc available in ceramic or plastic
16-pin dual-in-line packages. The logic
and analog functions are implemented
with a combined I21./Linear Bipolar pro-
cessing technology. A data sheet is avail-

able from Motorola Semiconductor
Products, Inc., Box 20912, Phocnix, AZ
85036.

AM/FM radio circuit

Onc of the primary design motivations
for the Fairchild xA721 IC was the
severe space limitations in automobile
AM/FM radio/CB transceiver combina-
tions. This IC along with a two- or three-
transistor FM front end, a couple of
diodes, some tuned circuits and an audio-
output stage makes a complete AM/FM
radio.

Figure 5 shows the AM/FM radio IC,
which includes a bias circuit, two amplifi-
ers, an IF limiter and detcctor and an
oscillator mixer.



FM AMP AUDIO
DECOUPLE OUT'PUT

QUAD
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v GND 2
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GND 1

AMP 1| | AMP 1
INPUT | OUTPUT
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FIG. 5--uA721 PERFORMS most of the functions
required for a complete AM/FM radio.
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For additional details, write to Fair-
child Camera and Instrument Corpora-
tion. 464 Ellis Street, Mountain View,
CA 94042,

Another radio circuit

SGS-ATES Semiconductor Corp. also
has AM/FM integrated circuits— the
TDA1220 and TDA1230. The TDA1220
has an FM [F amplifier-limiter, an FM
detector. and an AM RF amplifier, mix-
er. oscillator. IF amplifier and detector.
The FM limiting sensitivity is 30 ¢V, the
amplitude modulation rejection (AMR)
is 50 dB and the S/N ratio is better than
60 dB.

The TDAI1230 goes further with an
AF power amplifier that is driven from
the on-ehip FM detector or from an
external audio source.

Voltage regulator

Silicon General's SG1532. SG2532
and SG3532 precision general-purpose
regulators are substantially improved ver-
sions of the industry standard SG723.
The SG1532 has a minimum required
input voltage of 4.5 compared with the
SG723’s 9-volt specification. Lower volt
ages can be sustained across common 5-
volt regulators, reducing the dissipation.

The SG1532 has thermal shutdown
and current-limit protection. The IC is
protected even if an external pass trans-
istor fails. A sense voltage of only 89 mV
is nceded to current-limit the SG1532
compared with 650 mV for the SG723. A
serics-current sense resistor is inserted in
the output current path 1o trigger the
current-limit protection circuit. At 650
mV and, for example. 10 amps. the sense
resistor dissipates 0.65 X 10 or 6.5
watts —a lot of wasted energy. Eighty mV
reduces the number to 0.08 X 10. or only
800 mW

The older SG723 design uses a Zener

continued on page 101

Presenting |
your Sy < .
portable :

automatic

solid state

d TFa6 PORTABLE

{ | Surer Cricker

TRANSISTOR & FET TESTER

Now, nobody likes to be called a Job Hopper, but the new, patented TF46 Portable Super
Cricket can literally help you hop from job to job through solid state circuits faster than
any other transistor tester on the market today. For the first time you can automatically
analyze 162,000 different transistors and FETs, in or out of circuit at any job location in

the world. Here are four reasons why.
It's 100% automatic.
Connect the test leads any way you want right in circuit and rotate the large
A

permutator knob until the Cricket “chirps’. Read any transistor or FET as
Good or Bad on the meter with the patented phase-inversion automatic Cricket
test. It even identifies the transistor leads! It virtually thinks for you.

" It takes no set-up information.
None at all. It tests over 162,000 transistors and F ETs with the same, simple
test, and can easily be used by a non-technical maintenance person.

it provides Leakage & Gain tests

to completely analyze any transistor or FET.

The only portabte tester that includes transistor Beta, FET Gm, and full leak
age checks to totally check all parameters, and catch troubles other miss.

ol

q Alfil E

You can now test solid state circuits anywhere.
M‘> 2 % The TF46 is fuily battery operated for the field, or AC operated for the bench
'\q;\' with the optional 39G90 Power Adapter. You know what eise? The TF46
\} automatically turns itself off after 10 minutes of testing in the field to save
the batteries.

Hop to it. Call your local Sencore Full Line Promotional Distributor, or order your TF46

Job Hopper with the coupon below

SENCORERE

3200 Sencore Drive, Sioux Falls,
So. Dak. 57107 (605) 339-0100

In Canada: Superior Electronics

[J 1 WANT TO BUY IT. Send__TF46s NAME -

to me at $225 each.

Check/MO enclosed. [ Send C.0.D. COMPANY

Also send: STREET-
__PA208 Power Adapter ............. . 8995

39G85 Touch-Test Probe ... $10.00 CITY:
OV WANT TO TRY IT. Have my nearest _

Sencore distributor bring the TF4€ to me. LA ay
[J SEND FULL SPECIFICATIONS. PHONE:
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UNUSUAL CLOCKS
continued from page 45

count down (pin 10 low) from its loaded
count each time the clock (pin 15)
receives a positive-going signal.

The carry output of 1C6 turns off D10
(which has been grounding the bong DC
amplifier, section D of 1C7) and puts a
high input on NAND gate C (pin 6) of
1C4. At the count of 8 of 1C2 counter A,
the other input to pin 5 of gate C goes
high, its output goes low and D8 siops
conducting. On the ninth count of coun-
ter A (8 and 1), diodes D7 and D8 arc
both reverse-biased and the bong gener-
ator is allowed to strike by cnabling
section D of I1C7. On the very next count
(0), diodes D7 and D8 are grounded.
disabling the bong generator. Also. line 8
of counter goes low, so the gate C output
goes high. clocking 1C6. This subtracts
one count from the preset total loaded in
from 1CS. Each time the pendulum
swings into position V on count 8, the
bong strikes once until the IC 6 count has
gone down to 0. At this point, the carry
line goes low. D10 conducts and the bong
generator is disabled.

To achieve the bong sound. the bong
DC amplifier (1C7-d) is enabled only
when diodes D7. D8 and DIO0 are all
turned off (with positive voltage on the
cathode). When this happens. capacitor

OVERHEATING RESISTORS

| do get the weird ones! This Sanyo
51C51R came in with no picture and no
sound. The voltage on collector Q931, the
votiage-regulator pass transistor, is
+131; on the emitter it is only -7.7. |
checked, and nothing seemed wrong.
With the set on, resistors R982 and R983
became hot enough to melt solder.
(There are shunt resistors across the reg-
ulator transistor.) Error amplifier Q921
was bad. I replaced it, but now the circuit
breaker cuts off] The rectifier diode is OK,
etc. What's going on?—J. N., Houston,
TX.

Everything is OK up to that regulator
transistor. The shunt resistors overheat
because collector Q931 obviously is not
conducting at all. In normal operation,
the transistor should carry most of the
current. Disconnect the load on the
+120-volt source. Remove the I-amp
fuse and connect a current meter across
it. The normal current is 700 mA.

Check the error-amplifier circuit. It
contains two transistors, and when that
one went bad it could have damaged the
bias resistors, ctc. Also check the hori-
zontal-output transistor to sce if it has
shorted.

AGC LOCKOUT

This Zenith 14N29Z showed an AGC
lockout when the channels were changed.
It stayed out for 3 10 5 seconds and then it
came on. The AGC voltages read strange-
ly. The AGC goces to +25 volts and then

C9 is allowed to charge through R9, a
portion of R16 and D12 to a voltage level
controlled by duration potentiometer
R16. The charge on capacitor C9 controls
the output of section D. which, in turn,
controls the gain of section B through
D14, R21 and R23. As the charge bleeds
off capacitor C9, the scction B output
drops proportionally, giving a sustain ef-
fect and creating a bell-like sound
through the speaker.

Tick-tock circuit

In regular operation, each time the
pendulum swings to position Y on the
count of 2 from counter A, capacitor Cé
receives a positive charge. This charge
remains on C6 during the count of 3, but
on the count of 4 (the second count in
position Z), C6 is suddenly grounded.
This negative-going transition is inverted
by IC3-f, and a short positive pulsc is
applied through D15, which turns on AC
amplifier B of 1C7, allowing a short tone-
burst to pass into the audio output scc-
tion. The resulting sound resembles a
tick. Similarly, on counts 6 and 7. the
counter line 2 is high and capacitor Cé
charges: on count 8 (the first count of
pendulum position V) line 2 goes low,
capacitor C6 discharges and causes an-
other tick. There is actually no tock
sound—just two ticks spaced 0.8 second
and 1.2 seconds apart in the 2 seconds it

slowly drops back. Checking the resistors
in the AGC line gave no results. The
AGC control showed hardly any range;
the picture remained light. Checking the
AGC keying pulse showed it was OK
The control grid voltage of the AGC tube
showed far 100 much positive. Oh. oh!
This voltage comes through a VDR.

When 1 freeze-sprayed the VDR the
voltage jumped back to normal. | heated
it, off we went again. Just for fun. |
checked the resistance of the VDR-—it
varied (hot and cool) from 20 megohms
10 infinity. When [ replaced the VDR,
the set worked. This is Zenith part No.
63-5494, and you must be sure to get the
right one! For a test, I replaced it with a
7.5-megohm resistor, and the set worked
much better.

(This 1s a condensation of a page and a
half of lab notes from my own bench!
Service Editor)

PROBLEMS GALORE

Here’s an astonishing assortment of
coincidences in a good old chassis:

In this Zenith 167225, cathode current
in the 1 7DQ6 is 20 mA. The tube is good.
the grid is very sensitive when touched
with VTVM. and the 470.000-ohm grid
resistor is open.

The raster shows a short. narrow, heavy
shading from left to right. Is the filter
open? Yes. This is a 10 uF on B+ volt-
age. | replaced it. Result: a full blank
raster but no sound.

The sccond IF voltages are all oll

takes for the pendulum to swing back and
forth.

The tick-tock is disabled when the
bong is about to sound so that the bong
sound is clean. The tens-of-minutes seg-
ment G transition on the hour triggers
the sct input of 1C6 described carlier. and
the carry output goes high. Since the 60-
Hz count from the power line may result
in the pendulum being anywhere in its
swing at this instant, the carry-output
high is inverted by section 1C3-d and this
ncgative-going transition is passed
through CS as a ncgative-going pulse to
one input of NAND gate B of IC4. This
results in a momentary high output of
gate B, which resets counter A of 1C2 to
0. Also, because inverter D now has a low
output, diode D9 conducts. grounding the
tick command from inverter F until 1C6
completes the bong counting and the
carry output goes to its normal low
state.

Although the instructions are detailed
and complete, this is not a kit for begin-
ners, and it will take an experienced
builder at least 10 hours to assemble it.
But you really have something when
you're finished—a large mantelpicce
clock that displays the time digitally. has
a swinging pendulum and tick-tock. and a
bong that counts out the hours. Bullet
Eiectronics, Box 1944E, Datltas. TX
75219 (continued nexi month)

Resistor R32 (120,000 ohms) 10 ground
is open. The voltages are now OK. But
there’s no picture! | traced this 0 the
radio-frcquency AGC. Grounding the
AGC on the tuner overloads the picture.
Checking the RF amplifier shows that
two 120,000-ohm resistors are up o more
than 500,000 ohms cach. The set works
now, but warms up very slowly. | finally
find that a 3CB6 tube was used instead of
a 4CB6 tube in the IF. End of story!

BREAKER TRIPS, RESISTOR BURNS

When I turn on this Magnavox T-995-02,
I get audio and the high voltage starts to
come up. Then the breaker trips out and
the 2200-ohm resistor R20 on the video
board begins to burn up. I can’t leave it on
long enough to find out anything. Any
ideas or tests?—J. S., Levittown, PA.

We've got one clue: Resistor R20 is
burning up. This resistor is in the supply
to the ABL (Auto Bright Limiter) cir-
cuit, and it comes from the return lead
from the high-voltage tripler. Obviously.
this voltage is far too high: it should be
about +24 volts. Herce’s a check: connect
the voltmeter to terminal 11 on the video
board and turn the set on. If this voltage
rcads way above 24. this will confirm
your guess.

It sounds very much as if the high-
voltage tripler breaks down when the
high voltage reaches a given value. Dis-
connect the black lead from the flyback
to the tripler and recheck. If everything
clse works try a new tripler.
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diode reference, while the SG1532 has a ‘
lower noise band-gap reference.

Line regulation is 0.01 %-per-volt max- |
imum, and the output current capacity is

SILICON GENERAL'’S SG1532 VOLTAGE REGU-
LATOR

a minimum of 100 mA. The price1s $1.10
per unit in quantitics of 100. Silicon
General, Inc., 7382 Bolsa Avenue, West-
minster, CA 92683

Schottky rectifiers

Schottky rectifiers are ideal for power
rectification because of their lower for-
ward voltage and the resulting lower pow
cr dissipation. The 17-device MBR7520
family from Motorola has a greater trans-

SCHOTTKY RECTIFIERS FROM MOTOROLA

ient capacity than other rectifiers on the
market. The diodes have a forward-
current rating from 25 10 75 amp and
have reverse voltage ratings up to 45
volts. Most devices in the series have dV
dt ratings of 100 volts-per-us.

At a 100°C case temperature, 70-amp
forward current and 45 volts, test units |
have been subjected 10 8.3-ms, 1300-amp
pulses once-per-minute. with no failures
The diodes recover from transients above
the operating voltage specifications that
drive them into temporary avilanche
breakdown.

The rectifiers are mounted in DO-4
and DO-5 stud packages. Additional data
is available from Motorola Semiconduc-
tor Products, Inc.. Box 20912, Phoenix.
AZ 85036. R-E

Probe the book
for Probes.

If high voltage testing is a

problem, probe our 90-page
catalog for the answers.

You'll find five different
models of ITT Pomona Electronics
high voltage test probes, aloag
with complete applications
information, illustrations and
specifications.

They're designed for
quick, convenient troubleshooting
of a multitude of high voltage
sources, including television,
electronic air cleaner systems,
microwave ovens, neon signs,
and more.

And they're built to high
quality standards, yet priced so
low that every serviceman can
carry one.

We perfected and
introduced the first probe of this
type more than a decade ago.
And due to its popularity, we've
been adding new models ever
since.

Send for free catalog or
see your favorite electronic parts
distributor. See our pages in EEM.

AVAILABLE THROUGH YOUR FAVORITE
ELECTRONIC PARTS DISTRIBUTOR

ITT POMONA ELECTRONICS

1500 East Ninth St., Pomona, Calif. 91766
Telephone (714) 623-3463 « TWX: 910-581-3822
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FOR PROFESSIONALS . . .
and those who want to be

Easy programs of service training you can pursue at home or shop. Unique. Broadly illustrated.
Written in famous Easi-Read ™ style. Practical, fast-paced, easy-to-learn upgrading for student
and longtime technician, whatever your specialty. Expand and deepen your professional com-
petence, and boost your personal and business earnings.

THE KEY: Forest Belt’s Service Training MONOGRAPHS

Every MONOGRAPH deals thoroughly with its subject. No sketchy, glib abstracts of how things
work; but deep, detailed explanations and illustrations that show you explicitly how to under-
stand, analyze, troubleshoot, and repair—how to be a crackerjack technician. Fix just one extra
set, faster and better, and it finances your entire MONOGRAPH subscription, in any category.

Introductory MONOGRAPH: “Easi-Way™ Solutions for Elec-
tronics Math and Formulas.” You won't believe this
MONOGRAPH until you see it. Using an uncomplicated calcu-
lator, you can solve virtually any electronic problem In minutes,
even in seconds. New insights to formula-handling; you DO NOT
have to know algebra! Covers formulas in the FCC License ex-
ams, parallel resistance, frequency, resonance, decibels, dozens
of others. All are easy with this unique method. Follow direct
step-by-step rules. Even if you're good at math, this technique
saves a world of time and effort.

SiIX CATEGORIES TO CHOOSE FROM

A—ELECTRONIC BASICS — Applied fundamentals, more for ex-
perienced technicians than for beginners. Instead of ex-
pounding raw theory, these MONOGRAPHS guide you to
everyday, practical understanding and application of vital
electronic principles. Example: “Easi-Way™ Solutions to
Electronics Math and Formulas"—the slickest key you will
ever find to worrisome formulas on the FCC Exam and for
countless bench service probiems.

B—SERVICE BUSINESS ADMINISTRATION—As experts know,
you can generate as much profit by successful management
as by expert servicing. This essentiat MONOGRAPH series
reveals shortcuts to the ways professional managers assure
profits. Step-by-step, up-to-date techniques. You need not
be an accountant, nor spend all your time managing, to draw
a healthy income from a modest-size servicing business.

C—-CB RADIO SERVICING—Millions of CB radios out there
need repairs. But low selling prices squeeze service profits
& uniess you really know the ropes. These
MONOGRAPHS lead you to understand for sure how key CB
stages work and exactly how to troubleshoot and repair even
the tough ones. Phase-locked loops, single-sideband, digital
ICs, keyboard entry, all the new stuff you can't afford not to
know.

D—FM TWO-WAY RADIO SERVICING—To FM is where serious
communications customers go: Business Radio, Land
Mobile, soon even Personal Radio (CB). From this
MONOGRAPH series, you learn the professionat techniques
that are peculiar to FM communications radio, how the
stages operate, how to adjust and repair them, how to find
defects promptly when they arise.

E—MODERN VIDEO SERVICING—The television servicing
business has NOT gone downhill, except for technicians who
fail to keep up with the advances. Transistors, integrated cir-
cuits, digital technology, automatic tuning and color correc-
tion, video games, home video players/recorders—all
respond easily to modern methods in this group of MONO-
GRAPHS. You'll discover that many of today’s best tech-
niques are faster, simpler, and more easily understood than
those used so long for older TV receivers.

F—KNOW YOUR TEST EQUIPMENT—Whatever kind of elec-
tronic gear you service, test instruments spell success—if
you know how to use them well. This MONOGRAPH series
shows you. Example: “Triggered Scopes: Eight Hours to
Familiarity.” Understand spectrum analyzers, logic testers,
and other instruments you cannot do without if you plan to re-
main in consumer electronics servicing. Make test equip-
ment work for you, and earn you money.

Satisfaction Guaranteed. You may cancel your subscription anytime
you wish. We will rebill copies that have been sent to you, at the single-
copy price plus $1 per shipment, subtract that from your subscription
payment, and refund the remainder.

Order this introductory MONOGRAPH separately if you want
proof. It offers a fine example of the unique training approach
awaiting you in all Forest Belt's Service Training
MONOGRAPHS. They do not just rehash stuff you could find in
old books and magazines. Every MONOGRAPH brings you origi-
nal, carefully developed, thoroughly tested ways and means of
servicing, of running your business, of utilizing new tools and
equipment. You will find your MONOGRAPHS subscription an
indispensable servicing tool, and a valuable training device for
yourself and your technicians.

Two primary goals of any successful training program:
To keep you on top of electronics, so you cannot be edged out
by competition or better technicians

To boost your ability to fix sets, which brings you more profits
and better wages

All Forest Belt's Service Training PROGRAMS, including these
MONOGRAPH series, stress these two goals. Our PROGRAMS
bring you up-to-date training that is practical—training you can
put to work immediately—training which fulfills our motto that

d WELDNG TOGETHER!

Only By Subscription
Published approximatety bimonthly (six per year) in each category. Save
money by subscribing to all six categories (next 36 MONOGRAPHS).

e e e =
I D i don't want to miss any Service Training MONOGRAPHS. |
Enter my subscription immediately. Begin with No. 2840101 “Easi-Way'™ |
y
| Solutions for Electronics Math and Formulas.” Send future MONOGRAPHS |
| in categories checked, as they are published. |
| I enclose O 3545 each for these categories |
ADQ BO CO 0O EO FO
| {(next 6 MONOGRAPHS in each category checked) |
[ O $250 for all six categories (next 36 MONOGRAPHS) |
| O Let me see. Send only MONOGRAPH No. 28A0101 “Easi-Way'* Solutions I
| for Electronics Math and Formulas. |
| I enclose $11 ($8 single-issue price plus $3 per-order handling/postage) |
|
: O Show me more. Send only the next MONOGRAPH in category indicated |
below
| I enclose $11 for each category checked: I
| AD BO CO DO EO FO |
| Send check or Money Order. No COD |
| In Canada, add 20% to all prices. |
: Name Age :
| |
Address Phone
| — = |
: City State Zip Code :
: O Send butk-subsceiption price sheet for school/association orders :
| Name of School or Assoclation _ L |
| |
| MAIL TO: Forest Belt's Service Training MONOGRAPHS |
' P.O. Box 88120 Indianapolis, IN 48288 I
B o et S i s S e (i i e i, S i, S, G s S P |



HOBBY CORNER
continued from page 83

increase board density and /or duplicate a
double-sided PC board. This is the only
system we have seen with this capability.
Some of the possible Vector system vari-
ations are quite interesting, and among
the available accessories arc adapter pins
for larger lead-wire sizes and a jumper
wire kit.

The final breadboard system to be
examined is new in the United States.
Having been used for some time in
England, it is being imported and distri-
buted by Saxton Products. This system is
based upon modules called DeC's, and
docs nor follow the usual .1 X .1-inch tie-
point spacing. Each DeC module mca-

L
Sy
T-DeC WITH IC SOCKET mounted on adapter.

sures about 3 X S5 inches, and is con-
structed so that two or more DeC'’s can be
locked together to form a single unit of
any size.

There are three types of DeC’s in this
system: The S-DeC is for discrete circuits
and has 70 tie points. The T-DeC, with
208 tie points, is used for discrete circuits
with some IC’s and requires IC sockets
mounted on a special adapter sockets that
have the correct pin spacing to fit the
DeC boards. The Micro- or U-DeC is
used for IC circuits, and comes in Type A
(requiring IC sockets) and Type B (buiit-
in IC sockets).

The Saxton DeC’s are sturdy and well
constructed. They do not permit as high-
density breadboarding as the other sys-
tems. However, their unusual tic-point
pattern permits a somewhat simpler
transition from schematic to bread-
boarded circuit. They aiso have another
advantage, which we'll see when we get to
the prototyping section in this article
Several accessorics are also available.

Systems with indexed boards provide a
facility that becomes more uscful as the
complexity of the circuit increases. For
example, you can note on the schematic
exactly where connections are made just
by jotting in B3 or K48, etc. This can save
time when you are modifying the circuit
as you go along. [t is also possible to code
the index indicators on the schematic

. WICK WH:
BELONG:!

S-DeC PROTOTYPING BOARD for discrete cir-
cuits.

hefore you assemble the circuit. In addi-

tion to this advamagc the indexing also

helps to eliminate wiring errors.

Finally. you should note especially the
wire kits that are available. | had a little
box of random length and color wires and
thought this was as good as anything.
More recently, however, | have been
using one of the jumper-wire kits. These
jumper wires come in various colors and
lengths (in 0.1-inch multiples) and they
can be used to connect one tie-point o
another without wandering all over the
board or arcing through the air

Next month, we'll take a look at the
various prototyping systems and wiring
techniques. We will also discuss how 10
select the best method for building your
R-E

own circutts

IN AUNIQUE, BUILT-IN
DESOLDERING TOOL — YOURS
FREE,AS ALIMITED-TIME

INTRODUCTORY OFFER TO SD5.
'magine having desoldering wick, right
where you can get at it fastest, when you

need it most.. . while

you're soldering. lt's
- | ournew patent-
g { pending,re

~ fillable SD5

) - . 3 solder
7Y & e~ desolder

system with 2'%

Inch heat-resis
tant, telescoping Teflon® probe

Snapped right into the center of a
pound spool of our high quality 16, 18 or
21 gauge MIL-spec solderis D5—our
easy-to-use desolderning tool
D5 contains 5 feet of pure

pper wick that lets
you see the absorption
of solder...so you
never overheat
boards or compo
nents by working
with a used portion
of wick. Its non-acti
vated, pure water-
white rosin flux coat-
ng quickly removes a
solder, without corro-
sive residue

Nothing beats the D5
dispenser tool for easy
desoldering without

Precision appuicanon
even 1 high

density uits

Snap out.

plying tensionto the
amount as you need it
tool 1s perfect fortimes
alsorrefillable . . . just snap
pocket DS
inch and .06 inch
purchased sepa-
denngtool and D5
Take advantage of this

burnt fingers its 2z inch "W [P
probe reaches rightinto
tight areas. And by ap- —— 5
probe, you can shape ‘1 {F_
r'web" the wick to
provide a greater ab -
sorption surtace. You ¢
alsouse less wiCk, dis 1
pensing the right Y emovae 2 e
$naps 0o wick refi
SD5 s the total system for maximum
soldenng/desoldering
etticiency. Alone, the D5
when you want to pocket
the wick and leave the
solder behind. And D5 is
out the Teflon* probe and
plugina D5 refill, avail
able in two gauges—.10
The Chemtronics
modular solder/desol-
dersystemcanbe
rately as half or
one-pound Spools
of solder, D5 desol-
wick refill. Oras a
complete SD5 unit with
free D5 desolderning tool.
imited-time offer at your
Chemtronics distributor
now.

CHEMTRONICS ..

WHERE CHEMISTRY MAKES ELECTRONICS WORK BETTER
45 Hoftman Avenue. Hauppauge. NY 11787 1516) 582 3322/(212) 895-1930
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RADIO-ELECTRONICS

For sechnical specialists carezr pros-
pects are good. Forecasts show that

job openings in many technical areas
are increasing.

In pkotography a high skill level as a
camera repair technician commands a
good salary and opens deors to
advancement. As with other fields
wherz the jobs are, good training is
the key to success. Mational Camera
has successfully trained phota equip-
ment technicians for 25 years. And
popular interest in new electronically
controlled cameras is helping to create
more opportunities than ever for you
as a camera technician.

Expand your talents into a mew area
—work full time or part time, inde-
pendently or for a wide variety of
employers. Learn at home in spare
time, or attend intensive training
prog-am in Colorado.
Founded 1952
Accredited member NHEC, NATTS,
dpproved for Veterans' traiming.
Eligible institution,
Federal financial aid programs.
Resident training also availsble.

National Camera
7\

Technical Training Divisien

V 000 Wasl Undan Avenve Depl GB¢

Colorode, BO°MD UL 5. A.

) GENS SN S NS S SN S S S
Return coupon today for free booklet.
No salesman will call.

| am interested in (Jclassroom
Ohome study  (JCheck here if veteran
I Please print:

I Name

I Address
I City

| State Zip
Send to: National Camera
2000 West Union Ave., Dept. GBC
Englewood, Colorado 80110
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CIRCLE 35 ON FREE INFORMATION CARD

2

new products

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

FUNCTION GENERATOR, mode! 301, is a versa-
tile l1ab instrument for engineers, students and
hobbyists. Unit provides three basic wave-
forms—sine, square, and triangular waveforms
over a 1-Hz to 100-kHz range. Operates with

either a single 12-volt supply or + 6-volt suppies.
A squarewave output is available at the sync
output terminal for oscilloscope synchronization
or for driving logic circuits. Price: $119, post-
paid.—Printronix, 1361 Fiatbush Ave.. Brooklyn,
NY 11210.

CIRCLE 109 ON FREE INFORMATION CARD

WIRE TOOL, mode! 908-G, is five tools in one:
wire stripper, bolt cutter, wire cutter; long-nose
plier tor pulling wire, loosening and tightening

small nuts; and wire crimper for solderless con-
nections. Tool measures 8" inches long and has
blue, plastic cushion-gripped handles. Price:
$8.90.—Channellock, Inc., Meadville, PA 16335.

CIRCLE 110 ON FREE INFORMATION CARD

FREQUENCY RESPONSE RECORDER, mode!
LFR-5600, measures and plots frequency re-

sponse, wow & flutter, drift, voltage and tempera-
ture for a wide range of audio equipment. Unit

consists of two sections: an audio sweep oscil-
lator (with 20-dB and 40-dB attenuation for high-
sensitivity tests), and a pen recorder. Oscillator
can also be used separately for direct-frequency-
response readout on an oscilloscope. Chart sec-
tion also serves as a DC reader to 10 mV-per-cm.
The meter doubles as a sweep-frequency indica-
tor. Unit contailns standard 1-kHz and 333-Hz
signal frequencies for reel-to-reel or cassette
checks; selectable 25 dB, 50 dB or linear scaies;
external signals for response checks. The model
LFR-5600, which comes in a sturdy built-in carry-
ing case, costs $2995.—Leader Instruments
Corp., 151 Dupont St., Plainview, NY 11803.

CIRCLE 115 ON FREE INFORMATION CARD

BASE-LOADED ANTENNA is designed for flexi-
bility, efficiency and long life. Quick-disconnect
unit available with either trunk-lip, surface or
magnetic mounts. Other features are: Uni-Axis
ball joint, 500-watt pretuned coil, shielded coax

n
&
-

cable and in-line connector, and stainless steel
whip. Suggested retail prices: trunk-lip mount,
$32.50; surface mount, $28.50; magnetic mount,
$32.50.—Armstrong & Associates, 3635 First
Ave., S.E., Cedar Rapids, IA 52402.

CIRCLE 111 ON FREE INFORMATION CARD

TEMPERATURE METER, Digitemp 100, is a light-
weight instrument with easy-to-read 0.33-in. LED
display and adaptable to both hand-held opera-
tions and bench work (using optional adapter/
charger). With standard probes, unit measures a
range of —55°C (—67°F) to +150°C (+302°F)
within + 0.5 degrees accuracy. CMOS technology
minimizes display drift to less than 0.1°C per 15-
degree change. Meter operates on standard 9-



volt battery;, optional NiCad battery pack avail-
able. Other options include 3 standard probes—
surface probe, for measuring semiconductor and
heat-sink temperatures, etc.; boit-down probe for
monitoring chassis and heavy machinery; and
submersible probe for measuring liquids. Also
available are adapter/charger and two sizes of

CENTIGRADE
DIGITEMP 100

bY Mgc
POWER

OFf ON

cable. Unit measures 4 X 2% X 1% in. and
weighs 8 oz. Prices: Digitemp 100. $155 less
probe; surtace probe, $25; bolt-down probe, $27;
submersible probe, $25; adapter/charger, $10;
cables, $16 and $22; and battery pack, $10.—
Mid-Continent Communications Co., 1103
Broadway, Oak Grove, MO 64075.

CIRCLE 114 ON FREE INFORMATION CARD

55-CHANNEL MARINE VHF-FM TRANSCEIVER,
Key/Com 55, is totally synthesized to provide
keyboard entry of any VHF channel (domestic
and foreign) without crystals. Unit can receive 34
additional police, fire and ambulance monitoring

i

channels and four weather stations. Contains
loudspeaker, LED readout, dimmer switch, bat-
tery meter, indicator light. Key/Com 55 measures
3 X 8 X 9inches and costs $659.95.—SBE, Inc.,
220 Airport Bivd., Watsonville, CA 95076.

CIRCLE 112 ON FREE INFORMATION CARD

HARDWARE FLOATING POINT BOARD, mode/
FPB-8, is compatible with the Z-80 micropro-
cessor and is specially designed for applications
needing fast floating decimal calcutations. Board
is compatible with SBC-80 bus. The mode/ FPB-8
uses BCD enumeration to perform add, subtract,

multiply and divide with selectable precision up to
14 digits. Included is a paper tape version of
extended BASIC. Prices: kit, $299; assembled,
$399. —North Star Computers, Inc., 2465 Fourth
St., Berkeley, CA 94710.

CIRCLE 118 ON FREE INFORMATION CARD

MULTI-TESTER, mode/ SP-170, comes in a rug-
ged plastic case with convenient carrying handle.
Multimeter ranges are: 2.5- 1000 VAC; 0.25- 1000
VvDC; 0.05-500 mA DOC; 10 amps DC; 2K-20
megohms and — 20, + 56 dB. Sensitivity is 20,000
ohms/VDC and 5000 ohms/VAC. Contains 21-

position selector switch, two-color scale, safety
front panel, polarity selector switch. Unit Is fuse-
protected on all ranges except 10 amps DC. The
model SP-170 is battery-powered —uses one C-
cell and one 9-volt transistor battery. Comes with

“\
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test leads, fuses, batteries, instructions. Weight:
under 2 Ibs. Prices: model SP-170, $73.50;
optional carrylng case, model C-11, $14.75.
a.w. Sperry Instruments, Inc., 245 Marcus Bivd.,
Hauppauge, NY 11787.

CIRCLE 117 ON FREE INFORMATION CARD

DUAL-TRACE OSCILLOSCOPE, model/ LBO-
515, Is a dual-channel, 25-MHz instrument with a
buiit-in variable delayed sweep of from 1 us to 5
sec. Offers a 5 mV-per-dlvision vertical sensHiv-
ity; rectangular CRT with internal graticule; se-
lectable sync; auto, normal, single-trace and

reset modes with 20 Hz-10 kHz rejection. Fea-
tures include beam rotator, Channel 1 & Channel
2 trigger with polarity Inversion for Channel 2,
fronl-panel astigmatism control, X 10 magnifica-
tion and 14-ns risetime. Finger-contoured handle
doubles as locking bale. Priced at $1395, the
model LBO-515comes complete with probes and
accessories.—Leader Instruments Corp., 151
Dupont St., Plainview, NY 11803.

CIRCLE 116 ON FREE INFORMATION CARD

CB TRANSCEIVERS, O/d Hickory, Adams
(shown) and Madison, are 40-channel units all

providing 4-watt power output and 100% modula-
tion capability plus standard controls. Budget-
continued on page 110

ake Your
Phone a
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You simply will not believe how easy our Soft-Touch™
dial is to install. |f you own your own telephone, you
need only unscrew the mouthpiece and put on the
Contemporary Soft-Touch™. In aimost no time at all,
ou can be sitting in your your easy char, at cord's
ngth from your phone, diaiing any number by just
touching the number buttons
With all controis right in the hand set, it's easy. Con
venient. And best of all, it's so inexpensive. You pay
one low price and the Soft-Touch™ is yours. No in-
stallation fee. No extra monthly charges — ever!
Our Soft-Touch™ works on the very same tone dial
principle used in all new telephones. It lets you dial a
number n one tenth of the time it takes with those
older spin back rotary dials
Tone frequencies are crystal controlled. providing ac
curacy 6 times beyond actual requirements. The built
n microphone 1s Similar to those found in the finest
tape recorders. Clarity is better than the old carbon
microphones currently used in most telephones
Important: Soft-Touch™ is approved for you to put
on your gwn phone. If you can unscrew a bottiecsp,
you can install your own Soft-Touch™ in less than a
minute. But, if you lease your phone from the phone
company, they may wish to install it. Regulations and
telephone company charges for this service differ
among local telephone companes
It's A Portable Computer Terminal. The powerful
tone generator is a perfect direct access com-
municator with traditional computer systems. Several
banks have already begun to introduce their
customers to direct computer services...right from a
phone. using the Soft Touch'™ tone generating dialer
Use It For 10 Days...At Our Expense. If not
satistied with the convenience of the extraordinary
Soft-Touch™, return it within 10 days for a prompt
and courteous refund of the purchase price. Sof
Touch'™ 1s a registered trademark of 2001 Telephane
Systems. Protected by U.S Patent No. 4042793
with Manufacturer's Full Year Guarantee
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Please sand me Sott-Touch™ Tone Diais. My color choce is

| oo 800-323-2272

Black (Item 0036) - $29.95
Colors beiow at $31.95 each
Red [ftem 0035)
Tan/Berge {ltem 0038)
Yellow (Item 00401
Add $2.00 each for shipping and handiing
Chech ot M.O. Enclosed
American Express
Bank Amer.. Visa
Credit Card No.
Mastercharge Bank No
Name
Address
Oty
State Lp
Signature

Green (ftem 0037)
White {Item 0039)

I1. Res. 2dd 5% sales tar
Charge My Credit Card:

Mastercharge Carte

Diners Club Blanche

Exp. Date

CMI 1978159

8261 Y4V

Minois:312-995-0461
Teles Orders: 25:5268

790 Maple Lane Bensenville, Il. 60106
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No easier, better way to learn electronics
than with the HEATHKIT
Self-Instruction Program!
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Famous

HEATHKIT
EXPERIMENTER/
TRAINER

It's true. Thousands of aspiring individuals just like
you are moving ahead with the knowledge

they’ve gained from these invaluable courses.
Thousands more are updating what they already
know. Start now on what could be a whole new
world for you — the world of electronics. Learning
has never been easier (or more thorough) than with
Heathkit Self-Instruction Courses.

K ~ KRR K)

text material (less trainer).

Money Back Guarantee

The outstanding effectiveness of these courses f
is expressed in the Heathkit guarantee: If for
any reason you’re dissatisfied, Heath Company
will refund the fuil purchase price of the course

For use with Heathkit Electronics Courses
1 through 4, this optional trainer helps you perform ail
the experiments that are supplied with the courses
quickly and easily. Has solderiess breadboarding sock-
ets, dual variable power supply for positive and nega-
tive voltages, sine and square wave slgnal source, cen-
ter-tapped line transformer. After you complete the
course, the tralner is Ideai for experimenting and bread-
boarding with your own circuit designs.

Kit ET-3100 ................

What you should know

Digital Trainer Kit
and Course

TRIPLE BONUS!

about these courses

The courses and the optional trainers may qualify for a Federal Tax
Deduction. Treasury Regulation 162-5 permits an income tax deduction for
educational expenses undertaken to: (1) maintain or improve skills required
in one’s employment or other trade or business, or (2) meet express
requirements of an employer or a law imposed as a condition to retention

of employment, job status or rate of compensation. in many instances,

your employer may re-imburse you In part or in total for taking these courses.

Buy Any
Single Course
with Trainer
and —

SAVE
$Q95

Buy Courses
1 thru 4 with
Trainer and —

SAVE
52980

When you order promptly.

Get This
Pencil-Type
Soldering
Iron Worth

$795
FREE!

WITH YOUR ORDER



Learn electronics at your own pace — at the lowest cost.

COURSE 1: DC Electronics

The first step toward a complete understanding of a fascinating and reward-
ing field of endeavor. As you'd expect, Course 1 is simply and logically
arranged and assumes no prior electronic knowledge. It begins at basic
electron theory and goes on in detail with nothing omitted. Course 1 comes
with everything you need for successful completion and, most importantly,
a high degree of understanding. The only materials needed are a record
player, a few basic hand tools and a VOM. Progressing at your own estab-
lished pace, you learn in an unhurried environment free from pressure. Like
all Heathkit courses, learning is easy with simple, step-by-step ‘‘pro-
grammed" instructions. Audio aids help emphasize the text material and an
optional final exam lets you test your overall comprehension.

Essentially, Course 1 covers current, voltage, resistance, magnetism, Ohm's
Law, electrical measurements, DC circuits, inductance and capacitance. In
short, a complete foundation in basic electronics. Included are texts, rec-
ords, and 56 electronic components for 20 different experiments. Also avail-
able Is the ET-3100 Experimenter/Trainer that helps you perform projects
and experiments quicker. The average completion time for Course 1 is 20
hours.

If you choose to take the optional final exam and score a grade of 70% or
better, you will receive a Certificate of Completion and 2.0 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit aduit education.

Course EE-3101 . ... ... ..

COURSE 2: AC Electronics

The second of the Heathkit basic electronics courses which coupled with
Course 1, forms the foundation for all the courses that follow. The same
straightforward, simple format is utilized to teach you the theory of alternat-
ing current. Course 2 includes all the necessary material for best under-
standing and successful course completion. The only other materials re-
quired are a record player, a few basic hand tools and a VOM. Like the other
Heathkit Self-Instruction Courses, AC Electronics is designed to let you
progress at your own pace moving up when you're ready. Step-by-step, “pro-
grammed” instructions make it a rapid, easy process. Records reinforce the
text material. An optional final exam lets you evaluate your understanding
of the material.

Course 2 basically covers alternating current, AC measurements, capacitive
and inductive circuits, transformers and tuned circuits. For best understand-
ing. Course 2 requires the completion of Course 1 (or equivalent knowl!-
edge). Included are texts, records and 16 electronic components for 8 dif-
ferent experiments. The optional ET-3100 Experimenter/Trainer kit enables
you to perform projects and experiments quicker. The average completion
time for Course 2 is 15 hours.

If you choose to take the optional final exam and score a grade of 70% or
better, you will receive a Certificate of Completion and 1.5 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit adult education.

Course EE-3102 ::vsvssssnonsnssamassnvmen musss g fuasss ..39.95
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For advanced learning;
DIGITAL TECHNIQUES

One of our most advanced courses in Digital Techniques prepares you for the world
of computers and microprocessors, with particular emphasis on circuit design. Cov-
ers digital fundamentals, semiconductor devices for digital circults, digital inte-
grated clrcuits, Boolean algebra, flip-flops and registers, sequential logic circuits,
combinational logic circuits, digital design and digital applications. Discusses TTL,
ECL, CMOS, PMOS, NMOS; Integrated circuits; SSI, MSI and LSI; ROM's, PLA’s,
microprocessors, computers and more. Assumes completion of Heathkit courses 1
through 4 above, or equivalent knowledge. The optional digital techniques experi-
menter/trainer helps you perform all the experiments in the course, and when you
complete the course, build and design your own circuits. Course Includes text, rec-
ords and 44 parts for 24 different experiments. Average completion time, 40 hours.
4.0 Continuing Education Units and a certiticate for passing final exam.

COlTse; EE 3200 . s ta s ar sttt s i s inamalh e o ibh B £ a6 a0 4 208 @ Ak 54.95
EEA-3201, Optional Cassettes . .......................... 6.95
Kit ET-3200, Digital Traines Kit .....occvveeqnenennorerenans 79.95

Recommended Test Equipment

You need a quality multimeter like the Heath-
kit IM-5284 to complete these courses. Tests
and experiments are quicker and more precise
with this solld-state VOM that measures AC
and DC volts, ohms and DC current. The IM-
5284 is easy to build and operate even for the
first time kit builder and will continue to be
very useful long after you've completed your
Heath courses.

Kit IM-5284

Having completed the above courses, you will be ready
to move up to our other advanced courses; Microproces-
sors and Computer Programming — the super technology
of tomorrow.

COURSE 3: Semiconductor Devices

One of the most important of the Heathkit Self-Instruction Courses and the
one that reveals the technology you must know to stay ahead. What you'll
learn in this course is absolutely necessary for understanding the solid-state
devices prevalent in nearly everything electronic. Course 3 covers every
aspect of a fascinating subject in simple, easily-understood terms. Every-
thing is included except a few basic hand tools, a record player and a VOM.
Progressing at a self-established pace, you move through the material as
you are ready. Step-by-step “programmed” instructions make it a short,
easy process. Records reinforce the text material. An optional final exam
is avallable upon request if you wish to test your overaii comprehension of
the course material

Course 3 covers semiconductor fundamentals, diodes, zeners, bipolar tran-
sistor operation and characteristics, FETs, thyristors, ICs and optoelectron-
ics. Included are texts, records and 27 electronic components for 11 differ-
ent experiments. Also available is the ET-3100 Experimenter/Trainer Kit that
enables you to perform projects and experiments quicker. Prerequisites far
the semiconductor course are Courses 1 and 2 or equivalent knowledge.
The average completion time for Course 3 is 30 hours.

If you choose to take the optional final exam and score a grade of 70% or
better, you will receive a Certificate of Completion and 3.0 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit aduit education.

Course EE-3103 . ...........

COURSE 4: Electronic Circuits

This course lets you utilize what you've learned in Courses 1 through 3 to
understand the operation of complex electronic circuitry. It's just as easy
to follow as the first three courses and also includes all the materials you
need except the small hand tools, VOM and record player. Like the other
courses, you work at your own pace aided by the records (or optional tapes)
and may test yourself with the optional final exam.

Course 4 covers basic amplifiers, typical amplifiers, operational amplifiers,
power supplies, oscillators, pulse circuits, modulation and demodulation
with emphasis on integrated circuits. Included are texts, records and more
than 110 electronic components for 18 different experiments. The ET-3100
Experimenter/Trainer Kit is a'so available as an option. Course 4 requires
the completion of Courses 1 through 3 or equivalent knowledge. The aver-
age completion time for Course 4 is 40 hours.

If vou choose to take the optional final exam and score a grade of 70% or
beiter, you will receive a Certificate of Completion and 4.0 Continuing Ed-
ucation Units (CEUs). CEUs are a nationally-recognized way of acknowledg-
ing participation in non-credit adult education.

Course EE-3104
Keep learning and growing —
order today!

Prices are mail order net F.O.B. Benton Harbor, Michigan.
Prices and specitications subject to change without notice.

l HEATH I - .
Order Form/Agreement

Heath Company, Dept. 020-402
ED-114 Benton Harbor, Michigan 49022

Please send me items checked below and Include FREE $7.95-

value Soldering tron.

Send one course (Checked below)with the Experimenter/Trainer
(ET-3100) at the speclal price of only $89.95 plus $3.00 shipping
and handling.

[JDC (EE-3101) O AC (EE-3102) [ Semiconductors (EE-3103)

[0 Send me the Electronic Circuits Course (EE-3104) with the Exper-
imenter/ Tralner (ET-3100) at the special price of only $99.95 pius
$3.00 shipping and handling.

[ Send all four of the courses above (EE-3101, 3102, 3103, 3104) with
the Experimenter/Trainer at the speclal price of Just $199.95 plus
$4.50 shipping and handling.

In addition, please send the following courses (less trainer):

(O DC (EE-3101) O AC (EE-3102) [ Semiconductors (EE-3103)
for just $39.95 plus $1.50 shipping and handling each.

[ Electronlcs Circuits (EE-3104) for just $49.95 plus $1.50 shipping
and handling.

] Send me the Digltai Techniques Course (EE-3201) with its Exper-
imenter/ Trainer (ET-3200) for only $124.95 plus $3.00 shipping and
handling.

J Also send me the IM-5284 VOM kit for just $37.95 plus $1.50 ship-
ping and handling.

Michlgan residents add 4% sales tax.

1 enclose (] check (] money order for $___

O BankAmericard Acct. [J Master Charge Acct.

_; or, Charge to my:

No. — — Exp. Date

If Master Charge, include Code No. e —

Signature: X - S —— =
(necessary to send merchandise)

NAME (please print)_ =i — =

ADDRESS. S

CITY. STATE ZIP. -




Try this exciting
new hobby! suid

your own electronic concert
organ. It's easy. No technical
knowledge required. Just
follow the clearly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven different
models. Send $2.00

(refundable) with coupon for
colorful 104 page catalog.

OUWERSI

———

e
_.,:._....-¢--c- : - -

Wersi Electronics. Inc
Dept. 24, Box 5318
1720 Hem pstead Road
Lancaster. PA 17601

Enclosed is $2.00 for my copy of your 104 page catalog.

Name
Address
City State Zip

L U S — |
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RADIO-ELECTRONICS

ALDELCO ELECTRONICS COMPANY
A

NEW WPROVED DIGITAL ALARM CLOCK KIT o
0.5 LED Dispiay 12 hour format
Snooze Feature |-
Elapsed Timer — Y
Simuiated Wood Grain or Biack Leather Cabinet $24.95
12 or 24 Hour Clock Kit. Similar to above but without Alarm or
Timer teatures Only $22.95
Crystal Time Base Kit tor 12 Voit DC use 4.95

COMBINATION FREQUENCY COUNTER & CLOCK. 0.4 LED
y. .00005% accuracy. 12 or 24 Hour Clock uses 8 AA

Nicad bafteries (not supplied). Assembiled Unit $99.95
8 Stze AA Nicad Batteries 17.50
110 Voit AC Power Supply & Battery Charger 5.95

-VOLTAOE REGULATORS

70220 Package 200 MV, expandsabie, PC

Board part and instructions.

Positive Negative liquid crystal displa 9.95
$1.00 $1.25 S0 chstal spiny 159979
7805 7905 LOGIKC PROBE KIT

7806 7906 DIGIPEAKE-A $9.95
7808 7912 —

7812 7915 Kit of parts for power supply.
7815 7918 Incl atlc

LM309H $1.10 5 Voit. 6 Amp $17.95
LM309K 1.10 +15 and —15 2 Amp $16.95
| Lm723 56 |

F ETS 1.55 We have transistors.
MPF|02 .55 Send stamp for catalog.

.A 1003 Mationsl C. Cioct Moduie

With 3 push button swilches and filters $19.95

New aluminum cabinet for MA 1003 $6.95

| wOw LOOK AT THIS JUMBO | AMATEUR TV CONVERTER
RED LEDS Covers 420 10 450 AM TV

11 tor $1.00 BAND. works on unused

Green, Yaliow or Orange LEDS Commerciai TV Channel
5 tor $1.00 KIT ONLY $39.95

FNO 70 CC 0.3 Dispiay LED .48 ASSEMBLED $49 95

FND 500 CC 0.5 Dispiay LED

B

CLOCK FILTERS 2% x 5%
Red, Biue, Green or

bev .60 ea

BLINKEV-FLASHER'YIMER
[ 4

—

Includes 555, PC Board
Parts & Instructions  $2.50

}—

- u|
ACCIKEYER KIT. Usas TTL inctudes iCs sockets, SDeakav PC

Board, instructions and all parts ONLY $19.95
MEMORY KIT. Matches above & other accukeyer kits
ONLY $l9 25

VAMAILE POWER GUPPLV KITS. 5 Amps 5—l5 Voit DC 56 95
acd $1.00 per kH shipping .5 Amps 12-28 Voit DC  6.95

- .
Visit Our Store. Hours §:00 AM 1o 6:00 PM Mon. to Frl. Sat. 9:00

AM 1o 2,00 P.M. Phone Orders accepted. Visa & Master Char,
ADD 5% FOR SHIPPING. ORDERS UNDER $10.00 ada $1.
n Orders add 15% shipping (Except Canada & Mexico) send
Check of Money Order in USA tunds.

AlLIDIEILICIO

2281R BABYLON TURNPIKE, MERRICK, N.Y. 11588
{516) 378 4555

NEW_intersil DVM Kit 0-

-
-
o
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NEW PRODUCTS
continued froni page 105

priced model Oid Hickory AM mobile radio fea-
tures an S/RF meter and ANL switch. The Adams
AM/SSB unit (shown) has three-channel scan; S/
RF, modulation and SWR meters; RF noise blank-
er and gain control switches. The key features of
the top-of-the-line Madison AM/SSB base sta-
tion are: digital clock, S/RF meter, noise blanker
and RF gain control. Prices: OId Hickory,
$129.95; Adams, $369.95; Madison, $499.95. —
President Electronics, Inc., 16691 Hale Ave.

Irvine, CA 92714.
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AEROSOL BOOSTER, Vibra-Jet, attaches to any
can of solvent/degreaser or cleaner to reach into
tight areas. Rigid-construction 12-in. probe on
26-in. flexible tubing. Useful for TV servicing, and

large-scale industrial use as well as in the home.
Vibra-Jet is available through electronics dealers,
distributors and hardware outlets. Suggested re-
tail price: $1.98.—Chemtronics, Inc., 45 Hoff-
man Ave., Hauppauge, NY 11787.
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PORTABLE OSCILLOSCOPE, model/ PM 3211, is
a 15-MHz, 2-mV instrument designed for general
lab, shop and field service applications. It fea-
tures a comprehensive display on an 8 X 10-cm
screen, measures 300 X 135 X 445 mm and
weighs 7.5 kg. Contains a double-insulated pow-

er supply, automatic or level-set triggering, 18-
speed timebase with vernier control. Channe! B
doubles as X-input and can also be inverted with
ADD function to display A + B. Price: $875,
including two probes.—Philips Test & Measur-
ing Instruments, Inc., 85 McKee Dr., Mahwah, NJ
07403.
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DIGITAL CASSETTE RECORDER, mode/ STR-
150, is designed for use with micro- and minicom-
puters, controllers and other devices requiring
full remote-signal control of all tape-drive func-

tions. Unit includes read-write electronics, con-
trol and timing logic and motor control logic.
Accepts any asynchronous 8-bit parallel data
word. Speed Tolerate Technique (STR) assures

total unit-to-unit mode! STR-150 tape compati-
bility as well as compatibility with all tapes
recorded on STR-type recorders. —Triple |, 4605
N. Stiles, Oklahoma City, OK 73118.
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LOGIC PROBE, Catch-A-Pulse Experimentor.
has pulse accumulator; responds to single puises
up to 20 us and accumulates multiple pulse
trains. Probe is compatible with RTL, DTL, TTL.
CMOS, MOS and microprocessors using a 3.5- to

P

.
/
® v

>y
A}
¥ i

15-volt power supply. Thresholds are automat-
ically programmed. LED readout displays Hi. Lo,
bad or open-circuit logic and pulse levels. Probe
comes with protective cap and detachable cord
Price: $22.95.—AVR Electronics, Box 19299
San Diego, CA 92119.
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DIP SOCKETS in 14- and 16-pin configurations
for wire-wrapping SSi, MSI and LSI integrated
circuits. Pins are three-level wire-wrap, gold-
plated, .015 in. square on .100-in centers; spring

-
w
1
[
[]
w
"
A
[
[ 4
|
N
G

contacts are phosphor bronze leaf; and socket
bodies are made of glass-filled thermoplastic.
OK Machine & Tool Corp., 3455 Conner St..
Bronx, NY 10475.
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HI-FI SPEAKERS AND EQUIPMENT TABLES are
designed like furniture-—all units are constructed
of solid cherry, oak or walnut, have carefully
selected veneers, and are sanded, sealed and
stained. Both speakers and tables come matched
in four different styles (shown is Mediterranean).
Tables have a wire-capturing feature that elimi-

nates unsightly wires. Speakers are available in
10-, 12- and 14-inch sizes. Tables measure 30 or
60 inches long; the larger sizé accommodates
most color TV sets. Suggested retail prices:
tables, $125-$180; speakers, $180-$360
Wrightwood Engineering, Div. Wrightwood En-
terprises, Inc., 818 Evergreen Ave., Chicago, IL
60622.
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TOOL DISPLAY, 90205, is designed to t1ake the
maximum advantage of floor space and mini-
mizes set-up time. A wide variety of most-wanted
tools can be displayed to full advantage; handy

m, AR caove. DABIRRDAREE RV
- ‘Mti_'uu.‘-[";-'_l'!vl

1 Hunter Tools
- = 7

-‘ ]
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out-of-stock and free catalog cards are included.
Also available is separate nutdriver-screwdriver
shelf (90206) with metal frame that holds drivers
securely. —Hunter Tools, 9674 Telstar Ave., El
Monte, CA 91731.
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HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!

Write and run machine language programs at home, display video graphics
on your TV set and design microprocessor circuits — the very first night
— even if you've never used a computer before!

RCA COSMAC microprocessor/mini-

SPECIFICATIONS

ELF 1l features an RCA COSMAC
COS/MOS 8-bit microprocessor ad-
dressabie to 64k bytes with DMA, in-
terrupt. 16 registers, ALU. 256 bytc
RAM. full hex keyboard. two digit hex
output display. 5 slot plug-in expansion
bus. stable crystal clock ﬁ)r timing pur-
poses and adouble-sided plated-through
PC board plus RCA 1861 video IC to
display any segment of memory on a
video monitor or TV screen.

Use ELF Il to ... PLAY GAMES usin
éourTVforavndeodisplay .CREAT

RAPHICS plctures, alphanumer-
Ics, animated effects ... learn how to
DESIGN CIRCUITS using
microprocessor the possibilities
are infinitel

NOW AVAILABLE

ELF 11 explodes into a giant when you
plug the GIANT BOARD™ into ELF’s
expansion bus. This powerful board in-
cludes cassette |/O, RS 232-C/TTY, 8-
bit P 1/O and system monitor/
editor...meaning your ELF 11 is now the
heart of a full-size system with unlimited
computing power! $39.95 kit. $2 p&h.

® 4k Static RAM addressable to any 4k
page to 64k. $89.95 kit. §3 p&h.

e Prototype (Kluge) Board accepts up to
32 1.C.'s of various sizes. $17.00 kit. $1

h

p&h.
;{;ganslon Power Supply. $34.95 kit.
h

e Gold plated 86-pin connector. $5.70
postpaid.

Coming Soon!

Tiny Basic
ASCIIKEYBOARD* CONTROLLER
BOARD * D-A, A-D CONVERTER *
CABINET

computer

A THOUGHTFUL GIFY
FOR ANYONE WHO MUST
STAY UPTO OATE IN

COMPUTERS AND
ELECTRONICS!

ELE! 59995

D D D D SED W SENDTODAY——————1

NETRONICS R&D LTD., Dept. RE 4
333 Litchfield Road. New Milford, CT 06776 Phone (203) 354-9375

Yes! | want o run programs ar
home and have enclosed.
] $99.95 plus $3 p&h for RCA
COSMAC ELF 11 kit. Featured
in POPULAR ELECTRONICS.
Includes all components plus
everything you need to write
and run machine language pro-
grams plus the new Pixie chip
that lets you display video
graphics on your TV screen. De-
signed 10 give engineers practice
in computer programming and
microprocessor circuit  design.
ELF 11 Is also perfect for college
and college-bound students (who
must understand computers for
any engineering. scientific or
business career). Easy instruc-
tions get you started right away.
even if you've never used a com-
puter before!

As your need for computing
power grows. five card expan-
sion bus (less connectors) allows
memory expansion, program de-
bugger, monitor, cassette 1/0, A
to D and D to A converters,
PROM, ASCII keyboard inputs,
L X ¥ _§ _§ K N ]

controllers, et¢c. (soon to be
avaiiable as kits). Manual in-
cludes nstructions for assembly.
testing, programming. video
graphics and games plus how
you can get ELF 11 User's Club
bulietins. Kit can be assembled
in a single evening and you'll
still have time tOo run programs,
including games. video graphics,
controllers. etc.. before going to
bed! O $4.95 for 1.5 amp 6.3
VAC power supply, required for
ELF 11 kit. J $5.00 for RCA
1802 User’'s Manual.

[J 1 want mine wired and tested
with the power transformer and
RCA 1802 User's Manual for
$149.95 plus $3 p&h.

Conn. res. add sales tax.

NAME
ADDRESS
CITYy

STATE______ZIP

[ Send info on other kits'
Dealer Inquiries Invited

- am .-
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You Can Count
On DAVIS!

FREQUENCY COUNTER

[ 3
suaavaqa e .
' =

500 MHz & 1 GHz COUNTERS

If you need a reliable counter at
an affordable price,
the CTR 2 is the answer.

e 8 Digit .3” LED Display

e High Stability TCXO Time Base

_..._—._!_q M

Hobbyist

anufacturer:

“Maybe it
will go away.”

American Cancer Socicry

I

® Built-in VHF-UHF Prescaler
® Automatic Dp Placement

e TCXO Std. £ 2 ppm

¢ [nput Diode Protected

e 12v-DC Operation (Optional)

e Oven Controlled Crystal (Optional)
+.5 ppm

® Selectible Gate Times

CTR-2-500 (range- 10 Hz t0 512 MHz)
CTR-2-1000 {range-10 Hz 10> 1000 MHz)

500 MHz Kit CTR-2-500K $249.95
500 MHz Assembled CTR-2-500A 349.95
1 GHz Kit CTR-2-1000K b

1 GHz Assembled CTR-2-1000A

OPTIONS:

{02) Oven Crystal
(03) .43"" LED
(04) 12v-DC 10.00
(05) 10 sec. Time Base 10.00

i\mm"ﬁ SEE YOU AT THE DAYTON .SHOW

DAVISELECTRONICS @
636 Sheridan Drive
Tonawanda, NY 14150 ——
716/874-5848

$49.95
10.00
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8700Processor: 6503MPU._ Wear free
“Active Keyboard” Micro-Diagnostic. Extensive
documentation. FullySocketed.

Piebug Monitor

Back-step key.

Cassette Interface: Load & Dump by

file #. Positive indication of operation. Tape
motion control

Appilications systems from $90 (10unit quantity)

Development systems from $149 (single unit)

- myself that the 8700 is The Answer,
) Please send documentation $10 enclosed.

{ ) send priee lists & FREE Catalog of other:

PAI\ kits.
name

* Address:
: City:

State: zip

- ELECTRONICS
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User Subroutines,
Relative address calculator. Pointer High-low.

DEPT.4R <« 1020 W. Wilshire Blvd.

8.61 iHdVY

-t
-t



new it

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

TEST INSTRUMENTS, 42-page illustrated cata-
log includes CB testers, DMM’s, frequency coun-
ters, multimeters, oscilloscopes, semiconductor
and transistor testers, power supplies and many
other test instruments. Specifications and fea-
tures of each unit are included. Separate price
schedule.—B&K-Precision, Dynascan Corp.,
6460 W. Cortland Ave., Chicago, IL 60635.
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MICROCOMPUTER SYSTEM CATALOG, Byte
Shopper, features all kinds of microcomputer
schemes, from the simplest home setup to large
timesharing, multi-user systems. Each product
described includes not only specifications but a
complete discussion of how it works and its appli-
cation. More than 50 manutacturers are repre-
sented, and almost all products are S-100 bus-
compatible. Catalog is available for $2.50.—Byte
Shopper, Byte Shop of Arizona, Box 28106
Tempe, AZ 85282.

THEEND

: TO(

COMPONENTS CATALOG, 64 pages, contains a
wide variety of more than 100 components and
kits and features listings of surplus and replace-
ment semiconductors. A transistor reference
data listing Is also included in the back of the
catalog, Other items inciude bridge rectifiers,
function generators, IC's, LED's, microproces-
sors, PC boards, switches, solar cells, Zeners.
Also describes kits for radios, a signal injector. a
timer, TV games, counters, and psychedelic
lights. A handy order form is included in the back,
and a separate catalog flyer with additional
products Is also available.—J. & J. Electronics,
Ltd., Box 1437, Winnipeg, Man. R3C 274.
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ELECTRONIC INSTRUMENT CATALOG con-
tains 32 pages of test equipment, burglar/fire
alarm systems, CB accessories and hobby
projects. Test instruments include oscilloscopes,
frequency counters, logic testers, DMM's,

VOM'’s, tube testers and an IC color generator.
Also described are such devices as smoke detec-
tors, heat/fire sensors, and a complete home-
protection security system. Solid-state circuitry
kits feature AM/FM radios, an electronic organ,
an ESP tester, a stereo amplifier and many
more.—EICO Electronic Instrument Co., 108
New South Rd., Hicksville, NY 11801
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INSTRUCTIONAL BOOKLET, A Brief Guide to
Microphones, 15 pages, uses a step-by-step
approach to a basic understanding of ditferent
microphone types and features. Eight basic mi-
crophone terms are described, and an additional
section deals with mike accessories.—Audio-
Technica U.S., Inc., 33 Shiawassee Ave., Fair-
lawn, OH 44313.
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FREQUENCY COUNTERS, Freq. Out., is a 4-
page, full-color description of manutacturer’s
Max-100, a portable, B-digit, 100-MHz frequency
counter with a suggested resale price of
$134.95.—Continental Specialties Corp., 70
Fulton Terrace, New Haven, CT 06509. R-E
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ALL TOGETHER NOW!

The acclaimed Equinox 100® mainframe kit ($799) is now
a camplete S-100 system.
Because now there is an Equinox 100® I/O interface kit

RADIO-ELECTRONICS

-h
-h

The too! box is obsolete. It's being replaced by Platt’s tool case.
Here’s why. In a tool box, tools and parts are hard to find. They get lost.

Wl:h a Platt tool case, that doesn’t happen. There's a patented one-piece
pallet with pockets for each tool. Tools can be %cked out and replaced without
searching. Work can be done quickly and efficiently.

Platt's tool case also helps you look more professional. It comes in hand
some, lightweight ABS Thermoplastic. Or rich looking vinyl reinforced by
ABS Thermoplastic.

What's more, it has a 5 year guarantee

Contact us for complete information on Platt’s
full line of tool cases and your nearest distributor.

Cases for business and industry.
2301 S. Praine Ave.. Chicago. IIl. 60616 (312) 225-6670
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($12) that handles the hard work of interfacing all your,
peripherals.

Ard Equinox 100® 4K memo% kits ($109). Assembled 8K
memory boa-ds ($188). EQU/ATE™ editor/assembler and

BASIC-EQ® software on cassettes.

It all gces together. it all works together: It's all together
now at speclal system prices.

See The Equinox System®™ at your local computer shop.
Call toll-free to 800-548-5311. BAC/MC accepted. Or write
Equ nox Divislon, Parasitic Engineering, P.O. Box 6314,
Albeny California 94706.

THE ECUINOX SYSTEM™ When you put it together, it's really together.
CIRCLE 77 ON FREE INFORMATION CARD



books

BUGBOOKS V AND VI, by Peter R. Rony, David
G. Larsen and Jonathan A. Titus. E&L Instru-
ments, Inc., 61 First St., Derby, CT 06418.
Bugbook V, 493 pp.; Bugbook VI, 490 pp. 6X 9
in. Softcover $9.50 each.

These two volumes combine a course in intro-
ductory digital electronics with programming and
interfacing an 8080A-based microcomputer. De-
signed for study and guidance in performing
“hands-on'' experiments with a low-cost micro-
computer, breadboards and available compo-
nents.

Bugbook V covers programming and instruc-
tion basics, as well as digital codes, register, logic
gates and truth tables. Instruction and exper-
iments with the 7400-series TTL IC’s, inciuding
flip-flops and latches, decoders, counters, digital
signal gates and multivibrators.

Bugbook Vi contains detailed instructions and
lab experiments with instruction set, three-state
busing techniques, and accumulator and memo-
ry-mapped /0O techniques. This volume also
covers advanced /0 concepts and interrupt ser-
vicing. Complete appendices for both volumes
are contalned in the back of Bugbook Vi.

GROUNDING AND SHIELDING TECHNIQUES IN
INSTRUMENTATION, Second Edition, by Ralph,
Morrison. Wiley-Interscience, Div. of John Wiley
& Sons, 605 Third Ave., New York, NY 10016. 146
pp. 8 X 9 in, Hardcover $15.50.

This is a revised and updated version of an
earlier popular book for engineers, technicians,
designers, and anyone concerned with electronic
equipment. Notice has been taken of more recent
developments in electronics, such as digital cir-
cuits, and schematics have been revised to
reflect these developments. Electrostatic con-
cepts are outlined in simple fashion so that the
reader can come away with a clear understanding
of the common shielding errors and how to avoid
them. The text is well illustrated with block
diagrams and halftones.

LOGIC DESIGNER’S MANUAL, by John D. Lenk.
Reston Publishing Co., Div. of Prentice-Hall Co.,
Reston, VA 22090. 504 pp. 6 X 9 in. Hardcover
$18.95.

This book introduces the reader to commer-
cially available IC's that can be used for specific
applications. The text and illustrations show how
these IC’'s can be interconnected to form logic
systems. Chapter 1 is an Introduction to logic
design; Chapter 2 describes how decoders, coun-
ters, etc., work; the remaining chapters cover
such subjects as A/D and D/A converters, arith-
metic units, memories, interface and other logic
circuits.

SECURITY ELECTRONICS, Second Edition, by
John Cunningham. Howard W. Sams & Co,, Inc,,
4300 W. 62nd St., Indianapolis, IN 46268. 192 pp.
5% X 8% in. Softcover $5.95.

This book takes a look at how various elec-
tronlc security devices and systems work, and
suggests what type of system is best for speclfic
applications.

Chapter 1 is an introduction to the various
types of systems available. Modes of operation,
antishoplifting devices, metal detectors, the use
of computers in alarm systems and debugging
devices are just some of the topics covered in
other chapters, included In the back of the book
is a glossary of terms and definitions as approved
by the U.S. National Bureau of Standards Law
Enforcement Standards Lab. R-E
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100% Solid State * includes 10:1 Probe

More Professional scope perfor-

mance for your money! DC to 10
MHz bandwidth, AC and DC coup-
ling, 11 position calibrated atten-
yator, 10 mV/cm sensitivity, push
button operation. Outstanding
features: Built-in TV Sync Separa-
tor; Digitally controlled trigger cir-
cuits; reference baseline display,
calibrated 21 step sweep speed,
Fully regulated power supply; Cus-
tom Bezel for standard camera
mounting. Assembled $425.00

FREE '78 EICO CATALOG

Check reader service card or send 50¢
for tirst class mail. See your local EICO
Dealer or call (516) 681-9300. 9:00
a.m.-5:00 p.m. EST. Major credit cards
accepted 3
EICO-108 New South Rd. @
Hicksville, N.Y. 11801
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'Our whole family
 helped assemble
~ this wonderful

. Schober Organ...

" now we all play it!"™

Talk about real family fun! We all
worked together, for a few hours almost
every day. Almost too soon, our Schober
Organ was finished. Our keen-eyed daugh-
ter sorted resistors. Mom soldered transis-

| tor sockets, although she'd never soldered
| anything before. And it did our hearts good
to see the care with which our son—he’s
only 12—installed the transistors. Me? | was
] the quality control inspector—they let me
] do the final wiring. And when it came time
to finish the beautiful walnut cabinet the
easy Schober way, we all worked at it!
Now, we gather around our Schober
Organ every evening to play and sing to-
gether. Some of us play better than the
others, but we're all learning—with the neip
ofthe easy Schober Organ playing courses
| might add that I'm especially pleased with
all the money we saved. Our completed
Schober Organ compares tavorably with a
ready-made’ one costing twice as much!
| {The tive models range from $3650to $2850.)
And we didn't even need to pay the whole
. amount all at once, because we were able

—_—

-
-

Vo

to buy Schober Kits a component at a time
to spread costs out. Or we could have had
two-year time payments!

Families like ours have been building
Schober Organs for 20 years. How about
your family? You can have all the details.
without cost or obligation. Just send the
coupon for the fascinating Schober color
catalog {or enclose $1 for a 12-inch LP
record that lets you hear as well as see
Schober quality). Clip the coupon right
now—and mail it TODAY!

-l G ab OF & ) G Gb 65 6D 6D ) ab ab ab 6B & &
)
The .(/r/u /m Organ Corp.. Dept. RE-173
43 West 61st Street, New York, N.Y. 10023
Please send me Schober Organ Catalog

Enclosed please tind $100 tor 12-inch L P
record of Schober Organ music
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MATHEMATICS
ELECTRONICS

ENGINEERING MATHEMATICS
ADVANCED MATHEMATICS

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
0 thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to
appreciate them!

NOW you can master mathematics
and electronics and actually enjoy doing
it!

WE ARE THIS SURE:—you order
your lessons on a money-back guarantee.

In plain lariguage, if you aren’t satis-
fied you don’t pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE
P.0.BOX 1189
PANAMA CITY, FLA 32401

CIRCLE 11 ON FREE INFORMATION CARD

Why buy a multi-capability
counter for frequency-only
measurements?

The 1911A multicounter makes accurate
field transmitter frequency checks easy
with the optional battery-pack and whip
antenna.

Fluke Multicounters for Communications Service

[FroRe|

2110-8001
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burglar-fire alarm catalog

FREE!——

MORE THAN
900 PRODUCTS

detectors,
controls,
sounders,
locks,
tools

EVERYTHING NEEDED
TO PROTECT HOME,
BUSINESS, INSTITUTION

Huge selection of high quality professional
alarm products. 64 fact-filled pages with
detailed specs, diagrams, technical notes.
Products range from basic switches, con-
trols, bells, sirens to most sophisticated
detectors - radar, modulated or passive

infrared, microwave, ultrasonics, ion, data ‘
links using pulse code multiplex, FSK
radio, automatic phone dialers, leased line
connections and display panels. Full sel
ection of tools, relays, wire, foil, terminals,

books. '
WRITE FOR FREECATALOG TODAY!

(Outside U.S.. send $1.00)) |

» Y,

l mountain west alarm

box 10780 ephoenix, az 85064

(602) 263-8831
CIRCLE 12 ON FREE INFORMATION CARD

For accurate readings in the presence
of noise. Our new 1911/12A multi-count-
ers have both trigger-level and attenua-
tor controls.

For high resolution measurement of
low frequency control tones in the period
or period-average mode. [

For economy. They’re priced about the
same as many frequency-onlv models. with
totalize, autozero, autoranging, manual
and automatic range selection, and more.
Standard. |
o 1911A for 250 MHz applications: $495 |
e 1312A for measurements to 520 MHz: |

l

$620:

Call (800)426-0361, toll free, or write:
John Fluke Mfg. Co., P.O. Box 43210, |
Mountlake Terrace. WA 98043. i

(U.S. price)

1912A 520 MHz model

CIRCLE 80 FOR DEMONSTRATION

AUDIO OSCILLATORS
continued from page 73

Figure 4 shows another popular cir-
cuit—the L-C (inductance-capacitance)
combination. Figure 4-a is the Hartley
oscillator, which uses a tapped inductor
and Fig. 4-b is the Colpitts oscillator,
with a split capacitor. The natural fre-
quency of cither of these oscillators de-
pends on the square root of L X C.
Therefore, for a 10:1 tuning range, the
value of C (or L) must vary by 100:1
This is one of the major disadvantages of
the L-C oscillator. Another major disad-
vantage lies in the size of the inductance
and capacitance required to reach low
frequencies. The advantage of the L -C
oscillator lies in the ease with which a
high-Q (high-selectivity) tuned circuit
which results in extremely pure sine-
waves, can be obtained

10.000.020 H:
T0
10.020.000 H,
OSCILLATOR ?
MIXER 20-20.000 Hz
AUDIO
AMPL ATTENUATOR
|
i
10 MH.
OSCILLATOR

FIG. 5—THE BEAT-FREQUENCY TYPE. The au-
dio signal is the difference—or beat—between
two separate radio frequencies.

Today an L-C circuit is not often used.
However, it was commonly used in heter-
odyning or beat-frequency oscillators, as
shown in Fig. 5. This arrangement has an
extremely wide frequency range. For in-
stance, the oscillator in Fig. S can cover a
20-Hz to 20-kHz range, while the L-C
10-MHz oscillator frequency changes by
only 2%. (Such oscillators often have
frequency stability problems.)

Tuning

Two forms of frequency selection are
common. One is switch-selectable decade
ranges, with a continuously variable fre-
quency adjustment within the sclected
decade. Such oscillators are continuously
tunable and usually have a ganged vari-
able capacitor that is adjusted to produce
changes within cach decade. Ranges are
changed by changing sets of resistors.
The L-C oscillator ranges can be changed
by adjusting taps on the inductor or
switching in new inductors.

Selection of discrete frequencies by
switches is the other frequency selection
method. Although not as common as
continuous tuning, it has many operation-
al advantages. When switched frequency
selection is used, ranges arc changed by
selecting scts of fixed capacitors whose
capacitance increases in decade steps.



Within a particular decade, frequency is
adjusted by selecting appropriate resis-
tors. In other words, the switched tuning
technique usually inverts the role of
capacitance and resistance as compared
with continuous tuning

Designing an oscillator suitable for
generating fundamental audio oscillator
signals involves many techniques for re-
ducing distortion and noise to the lowest
possible levels. The amplitier in the basic
oscillator circuit must have extremely
high gain over the entire frequency range
used. The higher the gain, the greater the
feedback and the lower the distortion
This amplifier must not introduce any
appreciable phase shift over the oscilla-
tor’s entire frequency range. Amplifier
noisec and hum must be reduced to the
lowest possible levels. Frequency stability
with component aging and temperature
variations must be carefully considered.
Any cifect that would tend to modulate
the basic oscillator signal in cither ampli-
tude or frequency must be removed, as all
these cflects contribute to total distor-
tion.

Output amplifier

The output amphfier has three pur-
poses. First, it supplies some gain to
increase the oscillator output amplitude
to the maximum level required. Scecond.
the amplifier serves as a buffer, isolating
the oscillator from load changes at the
output. Third, it serves to reduce the
output impedance of the oscillator stage
to the required impedance (usually cither
S0 or 600 ohms). Most amplifiers used
for this type of work consist of one or
more Class A amplifier stages. The am-

output. A serics resistor at the amplifier
output yields the desired impedance. Al-
though this limits the maximum power
transfer capabilities of the amplifier. it
does insure a reflectionless signal
source.

Designing the output amplifier for the
audio oscillator requires great care to
avoid introducing hum, noise or ampli-
tude modulation. Low noise techniques
and careful shielding are routinely ap-
plied to such amplifiers. Other more
advanced techniques, such as special iso-
lating transformers, are not uncommon.
Additional leveling techniques can be ap-
plied at the output amplifier, although
they arec more commonly applied at the
oscillator.

Output attenuator

Output attenuators may vary in com-
plexity from the very simple to the exotic.
Figure 6 shows an extremely simple at-
tenuator. The output impedance of the
audio oscillator varies with the setting of
the 400-ohm variable attenuator. The
output impedance of this circuit may
drop to ncarly zero at the minimum
setting.

ouTPUT
AMPLIFIER

ouTPUT

FIG. 6—AN OUTPUT ATTENUATOR that is com-
monly used on low-priced audio oscillators.

—

FROM
AMPLIFIER

ouTteuT

|||—-

FIG. 7--THE LADDER ATTENUATOR operates in steps and maintains a constant impedance

throughout its range.

plifier in common use consists of & num-
ber of stages connected to form a high-
gain, wideband. low-noise circuit
Normally, the gain of the output am-
plificr must be in the range of one to five.
Large amounts of negative feedback are
introduced to reduce the gain to this
required range, which tends to improve
amplifier frequency response. phase and
distortion characteristics. Frequently. the
amplifier output impedance, which has
been reduced to an extremely low value
by the large amount of feedback, is
significantly lower than required at the

Attenuators like the one shown in Fig.
7 are common in morc sophisticated
oscillators. The continuous variable atten-
uation is inserted before the amplifier
stages. Therefore. the output impedance
does not vary as the continuously variable
attenuator is adjusted. The step attenua-
tor is of the constant-impedance type.
with either 10-dB or 20-dB steps. and
maintains either a 600-ohm or 50-ohm
output impedance regardless of attenua-
tor setting.
The design of the output atienuator
turn page

HEATH CO., Dept. 020-401
Sl Bonton Harbor, Mi 43022

r----- i — .

Now...learn _
computer programming

faster & easier with

HEATH'S BASIC
PROGRAMMING
COURSE! -

plus $1.69

shipping
and handling

. S -
This self-instruction course
uses proven programmed instruction
methods to teach you BASIC ... the most
popular and widely used higher level pro-
gramming language. With the help of this
course, you'll learn all the formats, com-
mands, statements and procedures. ..
then go on to actually apply them with
“*hands on'' experiments and program
demonstrations on your own or any avail-
able computer. And unlike other courses
or books on BASIC, we teach you problem
solving as well as programming so you
can apply what you learn. Self-evaluation
quizzes and exams guarantee that you un-
derstand every detail and when you finish,
you may take an optional examination to
qualify for a Certiticate of Achievement
and 3.0 Continuing Education Units
(CEU’s), a widely recognized means of
participating in non-credit adult education.
MONEY-BACK GUARANTEE: If for any reason
you are dissatistied, Heath Company will re-
fund the full purchase price of the course.

]--------q

HEATH

YES Please send me your EC-1100 BASIC
Programming Self-Instructional Course.

My [J check [J Money orderfor S ___ is
enclosed. Or please charge to my [JVISA/
BankAmericard [J Master Charge

Account #
Exp. Date

M.C. Code #

Signature

{necessary to send merchandise)
NAME__

(please print)
ADDRESS.

CITY.

STATE ZIP
ORDER TODAY — PRICE GUARANTEED
THROUGH APRIL 25,1978 ONLY!

Price is mail order F.0.B. Benton Harbor, MI.
Price subject to change without notice.

. L

-t
(4]
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THE COUNTERS

MODEL 380

MODEL 385

ATAFFORDABLE
PRICES.

A Model for every need.

MODEL 380.

1 Hz to 80 MHz, 10 ppm $209

Mizotcl? 8% bl k:?z,sgg(rﬁ $269
M—Izolcl)) SEZLM:EE ?C')ppm 5419
MODEL 385X.

1 Hz to 512 MHz, 1ppm $499

Perfect for communications. CB,
audio. TV and digital work, serv-
iIcing and laboratory applications.

All 4 field-proven models feature
full 7-digit display with automatic
decimal and full autoranging. Our
exclusive SPEED READ mode pro-
vides fast update (5/sec) time for
easy tuning and adjusting.

Handsome, rugged metal case
with brushed atuminum panel
including all-angle tilt stand. (Low
cost rack mounting kits for stand-
ard 19" rack also available.) All
models come packaged in a plastic
carrying case that protects the unit
In shipment and in use.

Why settie for less than the best.
See these hard-working counters at
your distributor now

I
0
R
0
A

the value innovator

INSTRUMENTATION & CONTROLS DIVISION

THE HICKOK ELECTRICAL INSTRUMENT CO.

10514 Oupont Avenue « Cleveland, Ohio 44108

(216) 541-8060 . TWX: 810-421-8286
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must tnsure identical performance at
high and low frequencies. This becomes
especially important if squarewaves are
included; they contain components of
much higher frequency than the sinusoid-
al waveforms of the same frequency.
Equal attenuation of the high-frequency
and low-frequency components is neces-
sary to reproduce the squarewave faith-
fully.

Metering circuits

Many audio oscillators display the
exact output signal amplitude on a mete-.
Normally, the metering circuit monitors
the signal applied to the fixed attenuator,
and the attenuation supplied by the fixed
(step) attenuator is presumed to be con-
stant and accurate. Metering circuits
require a rectifier that is flat over the
entire frequency range of the oscillator,
The rectifier-circuit output drives the
meter; a typical circuit is shown in Fig

T0

ATTENUATOR
ouTPUT
AMPLIFIER S ——
CALIBRATE
& CONTROL

1

FIG. 8—TYPICAL OUTPUT METER. The audio
frequency is rectified and measured.

Squaring circuits

The Schmitt trigger is the circuit most
commonly used to generate a squarewave
from the internal sinewave of the audio
oscillator. The Schmitt trigger circuits
are usually designed to avoid fast rise-
times to keep noisc from entering the
sinewave output. The input to the squar-
ing circuit must be buffered so it does not
affect the sinewave characteristics by
loading. The squarewave output of the
Schmitt trigger is passed through a sim-
ple amplifier, reducing the output imped-
ance to drive an attenuator.

Frequency control

Some audio oscillators offer auxiliary
circuitry giving a few percent frequency
variation. This feature permits locking to
an external standard for more precise
frequency control. Depending upon the
basic oscillator circuit chosen, the exter-
nal frequency control circuitry consists of
an electronically variable capacitor to
shunt the oscillator capacitance, or clec-
tronically variable resistors to shunt the
oscillator resistance elements. Light-de-
pendent resistors or Varicaps are used.

Specifications

The specifications of an electronic in-
strument are usually provided bricfly in
advertising, and in more detail in the
operator’s manual. Audio oscillator speci-
fications, like those of most other instru-
ments, vary from a simple listing covering
less than a page to detailed listings cov-
ering a number of pages (generally found
on morc expensive units). Frequently,
such specifications vary from manufac-
turer to manufacturer and at times even
among instruments sold by the same
manufacturer. It is thereforc important
that the user be able to organize the spec-
ifications in one common format to com-
pare audio oscillators so he can decide on
which one to buy.

Frequency range

The frequency range specification indi-
cates the lowest frequency generated, as
well as the highest frequency generated.
This specification also indicates the num-
ber of ranges over which the oscillator
must be tuned to cover its complete
frequency range.

A note of caution: It is common to
advertise only those performance specifi-
cations that lie within the classic audio
frequency range (20 Hz to 20 kHz).
Low-frequency limits for audio oscilla-
tors may run from a fraction of a hert. for
the most sophisticated oscillators to 10
Hz for the lower-cost units. In higher-
priced models, upper frequency limits of
I MHz to 2 MHz are common. Lower-
cost units may extend to an upper limit of
only 100 kHz. All extend beyond the
classic audio spectrum, and one cannot
assume that a specification holds over
this entire range. Read all the specifica-
tions to determine the capabilities of the
audio oscillator at any particular fre-
quency.

Frequency setting accuracy

Frequency accuracy, given as a per-
centage of the operating frequency, varies
from a precise +0.5% on switch-selected
incremental oscillators to an ecrror of
*+5% on the less expensive units. For
most work, a * 5% accuracy is entirely
acceptable. Accuracy specifications for
oscillators with switched incremental fre-
quency tuning are given with any vernier
frequency control in a fixed calibrate
position. On oscillators with an excep-
tionally wide frequency range, a reduc-
tion in accuracy should be expected at the
extreme ends of the range.

Audio oscillators are not intended to be
used as frequency standards, and a high
accuracy level is not generally necessary.
Applications such as measuring the band-
pass characteristics of extremely sharp
filters, or measurements in such cases
where legislation requires compliance to a
frequency tolerance, may require an ex-
ternal frequency meter for ultimate accu-
racy.

1o be continued
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B Build A Hi-Fi Graphic Equalizer

Two independent channels, 12 bands-
per-channel and super specs make this a
great add-on. Circuit highlights include
inductorless bridged-T filters.

B Build A Telephone Auto-Dialer And
Cassette Interface

Telephone accessory automatically dials
a predetermined number and plays a
prerecorded message when triggered.
Use it to upgrade an alarm system or as
the basis for building your own system.

B Digital Data Transmission

Ever wonder how a computer communi-
cates with a peripheral device? Here’s a
look at serial and parallel transmission
modes and the various industry stan-
dards.

B Servicing With Oscilloscopes

A special Forest Belt section tells you
what you need to know about using this
most vital test instrument.

PLUS:

More Unusual Clocks

Getting Rid Of Noise In Mobile Radios
2 Hi-Fi Lab Test Reports

6502 Computer Corner

More Breadboarding And Prototyping
Systems

State-Of-Solid State
Jack Darr’s Service Clinic

VECTOR |
PACKAGING MATERIALS |
SAVE TIME & MONEY

B New 6801-1
Tl W 1

gL

R s s aaanast
S ]

S$100 CARDS—190 PLUG CONTACTS—Convenient uaiversal
tinned pads and bus lines. Fcr nterface, memcry expansion,
breadboarding. Mount almost anything anywhere on card.

S$100 CGNNECTORS for WIRE WRAFPING or SOLDERING

BEAUTIFUL Model VP2

Vs~
NEW VECTOR-PAK bj
CASES for micro-computar
circuitry, assemhled. Constructed
of aluminum, finished in vinyl. Slide out eovers tor easy

access. Includes card guides, heavy chassis plate, perforated
bottom caver for cooler opesation.

Card guides perpendicular to front panel. Model VP1, $128.30.
Card guides parallel to front panel, Mocel VP2, $134.30.

Model
8803

S100 MOTHERBOARD, $29.50. 11 positions ready for
connectors. Glass epoxy, etched circuitry for passive or
active termination, 12 tantalum capacitors and instructions.

PLUS revolutionary Slit-N-Wrap wiring tools, Micro-Vector-
bard® printed circuit kits, 1.C. sockets, extenders.
Send for new catalog.

VECTOR ELECTF.CNIC COMPANY, Inc.
12460 Gladstone Avenue, Sylmar, CA 91342
phone (213) 365-9661, twx 210-336-1539

540777
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MODEL 101 AUDIO TEST SYSTEM consists of two Sine/
square/triangle function generators, pulse generator, fre-
quency counter and AC voltmeter. As a system it will gen-
erate a frequency response plot on an X.Y recorder or scope.

Time base generator offers symmetrical or independent
control of the positive and negative sides of the ramp
providing a duty cycle of 1% to 99%. Frequency range
18 .002 Hz to 100k Hz. Amplitude 15 16 Vpp Into 500 ohms
with + 5 VDC otfset. The ime base output drives the X axis
of an XY recorder. Manual mode provided for setup.

Audio sweep generator provides manual frequency adjust.
ment or log or inear sweep of 20 Hz to 20k Hz. Blanking
mode provides zero reference line on an X.Y recorder of
tone burst. Amphtude i1s 16 Vpp into 500 ochms or 10 Vpp
1nto B ohms.

Pulse generator frequency range is 002 Hz to 800k Hz.
Pulse width 15 adjusted independent of frequency from 4
seconds to 40 nanoseconds. Qutputs are complementary
TTL.

AC voltmeter has tull scale sensitivities from 1 mv to 250
V. Fast ofr slow, peak or true RMS and log or linear modes
are provided. Qutput drives Y axis of X-Y recorder.

Frequency counter is 6 digit. 50 or 60 Hz line triggered. and
reads either internal or external. Sensitivity s 10% of voit-
meter full scate at 20k Hz 1 or % second update

Dimensions: 8 x 14 x 3. Shipping weight: 9 Ibs. $695. Stock
to 30 days. Warranty. t year, 3 year $70. Master Charge and
Visa. Specs and operating information on request.

1894 Commercentes W. =105
—_—
P IDELITY S DUND San Bernarding, Ca 92408

(714) 3997623

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

EarnYour ™ =
DEGREE ™
by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time you need to master each topic. Profit
from, and enjoy, the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.E.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulletin R-78,

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025

Worldwide Career Training thru Home Study
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SELECTING A DMM
continued from page 66

best. The reason is that when high voltage
is applied to a metal-film resistor, it typi-
cally fails by opening up until the metal
film melts, then it shorts and fnally
opens. This, of course, defeats the desired
protection. A carbon-composition resistor
under the same conditions will typically
open without the interim short.

“Another way to implement ohms prc-
tection is to use an active protection
device. This is used in our new ohms
circuit.” (See Fig. 6.)

VRer Ry y
1]
T Ry 01
AAA
Wr—9—8——\
Y 32|, -
vV, Ry
AGAIN, -— =—=
Veer Ry =

FIG. 8—ACTIVE PROTECTION CIRCUIT used in
the ohms circuit of the digital multimeter.

“In normal operation, transistor QI is
saturated and diode D1 is on. Consider
the two opposite polarity cases (Fig. 7):

“The input to the op-amp is limited to
=0.7 volts, causing the output to go posi-
tive which turns off Q1 (Fig. 7-a). Trans-
istor Q1 is a 450-volt switching transistor,
so nearly all the 163 volts appear at its
collector. Since QI is off, virtually no
collector current flows, and QI does not
dissipate a large amount of power.

115Vqus
{162V P-P)
= +
01
Ry
VRer
ai
a
115Vgys
(162v p-p)

b
FIG. 7—ACTIVE CIRCUIT PREVENTS external
voltage from damaging the DMM ohms circuit.
Diode D1 and Q1 are the basic components.

“In Case 2 (Fig. 7-b), the op-amp
output is negative, which forces transistor
Q1 on. The input is limited to +0.7 volts,
and diode D1 is off.

“So now we have an ohms converter
that is protected, even if a 220-volt line is

connected to it. I think you’ll agree that
we make our product rugged.”

George is visibly impressed. **| had no
idea you people spent so much time with
reliability and customer satisfaction. |
wish I had known before I bought my
first DMM. Of course, | probably would
still have purchased your product.”

George now realizes the forethought
and extra testing effort that went into the
design of his DMM. He will gladly pay
more for a DMM whose usability he can
verify from careful scrutiny of the data
sheet. He wanted a “quality”™ DMM, and
the service reputation of the manufac-
turer has already paid for itself. With
renewed confidence in his DMM, he
steps out of the Whoopee-tronics service
center into the bright sunshinc and hur-
ries off to reenlist in the summer bowling
league. R-E

BETTER
THAN A
THIRD HAND!

PANAVISE TILTS, TURNS, AND

ROTATES TO ANY POSITION.

IT HOLDS YOUR WORK

EXACTLY WHERE YOU WANT IT.

PanaVise has great strength yet is gentle

enough to firmly hold delicate objects.
Quite possibly the finest new tool
you will buy this year, PanaVise is
built to exacting professional
standards. We guarantee it!
lllustrated is the Electronics Vise
Model 396. Three other bases and
a wide variety of heads are avail-
able. All interchange! Buy a basic
unit, then add on to create your
system.

Available through your dealer.
Write for a free catalog.

10107 Adella Ave., South Gate, CA 90280
tn Canada: 25 Toro Rd., Downsview, Ont. M3J 2A6

(]
= 1 A Division of Colbert Industries
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EQUIPMENT REPORTS
continued from page 34

use the other hand to hold the soldering iron
and feed solder with the fourth hand! With the
model KL-3000, you can hold the board and
part with one hand, and use the other hand to
solder it.

The soldering pistol uses small-gauge solder,
.031- and .050-inch in diamcter. In the stan-
dard model KL 3000, the feed-recl is mounted
on the top of the grip at the back, almost flush
with the grip. Enough of the small solder can
fit on this reel for quite a lot of joints. If a
larger capacity is needed for production-line
work, etc., you can mount a larger solder reel
that holds three times as much as the standard
recl. For making many joints without stopping,
you can even obtain a bench-mounted reel that
holds 2.2 1bs. of solder, or one kilogram!

The model KL 3000 comes in 20-, 30-, 40-
and 60-watt sizes. The heating clements are
interchangeable and can all be used in the same
handle. The solder feed must match the size of
the solder used, but this only requires changing
the feed tube, which is not hard to do.

A great many soldering tips are available: 10
differcnt 4-mm tips for the three lower hcats,
and 16 tips in the 6-mm size for the 60-watt
unit. The tips are all specially coated so that
you never file them. You just wipe them off
with a wet sponge. and you'rc ready to go
again. A bench stand is available that holds the
pistol in the recommended upright position
And you can use any stock solder-gun holder.

The four stock pistol sizes are 115-volt AC-
powered. A 24-volt unit, powered by a step-

down transformer, is rated at 40 watts. By
changing taps, this unit can be used at 20 or 30
watts. An clectronic temperature-controlled
unit is also available for precision control of tip
temperature.

We found a small junked PC board. put
some parts in it and tried the pistol out. After
only a little practice, we could make really
smooth professional-looking joints with ease.
A thumbscrew under the barrel can be used 10
adjust the amount of solder that is fed out
when you press the trigger. The trigger also
has click-stops that you can usc. One squecze
delivers enough solder to make any average-
sized joint, with one or two leads.

You can obtain the solder from Kager or use
any stock solder. The sizes are standard

For all 1C work or for very closely spaced
joints, this pistol is a very useful tool. R-E

Hickok Model 266 CB
Signal Generator

THE HICKOK ELECTRICAL INSTRUMENT COM-
pany, 10514 Dupont Avenue, Cleveland, OH
44108. have been manufacturing RF signal
generators for a long time. (Other things to0o,
of course!) There's a model 188 generator on
my bench that’s been there since 1935! It
works, too.

The company's latest entry is a real state-of-
the-art instrument that can do many things
accurately and make many tests casily. This
instrument is the model 266 CB signal genera-
tor. It uses the latest technology to develop ali

turn page

“POOR BOY” TUNER SUB

Cramped |
for Antenna
space?

U
The McKAY DYMEK DA 100.

The DA 100 is a compact, wide dynamic
range, broadband, untuned, omni-direc-
tional receiving antenna covering the
frequency range of 50 kHz to 30 MHz.
The exterior module, a small weather-proof
box with a 56 inch (142 cm) whip delivers
the signal to the power supply unit through
a supplied 50’ coaxial cable

The power supply locates near your
general coverage receiver and attaches
with a supplied patch cord.

The DA 100 antenna is small, but will equal
or outperform a 100’ long wire antenna,
and is priced within reach of everyone!
Output Impedance - Attenuator Switch
provided to match receiver input
requirements and prevent overioad

Order factory Direct. Call toll free today!
Money Back guarantee. Rent/Own Plan
available. Specs and details on request.

Nationwide 800/854-7769 pos
California 800/472-1783 _— R
|'||I4 111 S. College Ave., PO Box 5000

McKay Dymek Co.
Claremont CA 91711
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GTS-10 two-volume

oy $19.95

Since all tuner subs that we know of are modified TV Tuners, we decided to
market an excellent performing yet very low cost sub for the technician who has to
get all he can for his money . .. a "Poor Boy's Sub™ for onfy $19.95

This was not an easy task since cabinets, knobs and controls would push the
price far above $19.95 . . . We searched for a tuner that needed no cabinet and no
controls . .. one that the tech could scounge the knobs from most any old TV

It took over two years but we finally found it. The gain is excellent . .. Battery
drain is very low (only 18 mils). It's self biasing so there is no R.F. gain control to
fiddle with . . . It works equally well on tube or transistor sets ... b/w or color
and is as easy to use as starting a fight with your wife (well, aimost). All you need do
is hook the set's IF cable to the “Poor Boy'' and view the picture .. . That'sit ... no
set up controls to confuse you.

We compared the “"Poor Boy'* with other subs costing over twice the price and
found it to work just as well on alithe comparison tests we made . . . and often a lot
easier to use .. . Even though instructions aren't needed . . . you get those too

The “'Poor Boy" is small enough to easily hold in one hand ... no wires or
controls dangling around. It comes completely wired and tested including batteries
and ready to use. Send a check for only $19.95, and we even pay the shipping (how
about that?) or we will ship COD. ($1.85 C.0.D. Fee)

Try it for 10 days . .. If not completely satisfied . . . return for full refund.
Call us toll free 1-800-433-7124.
ALL ORDERS SHIPPED THE SAME DAY RECEIVED!!

TEXAS TUNER SERVICE
4210 N.E. 28TH STREET, FORT WORTH, TEXAS 76117
TEXAS CUSTOMERS PHONE (817) 834-8201

' Please rush me the ""Poor Boy" Substitute Tuner

' ) understand that | can return it within 10 days for a full refund if '
+ I'm not completely satistied with no questions asked !

+ [J1 am enclosing full amount of $19.95 and will not be charged ,

’ shipping.
[1Ship C.0.D. and | will pay an extra $1.85 shipping and C.0.D.
i "
RE—4/78
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FREE! 3% wamaar

Get all the facts on the new GTS-10 General Television
Servicer - the concept that is changing the course
of TV servicing!

Advanced yet sensibly priced at $349.00 the GTS-10
Is the ultimate instrument on the TV service equip-
ment market.

In addition to free two-volume set of GTS-10 owner’s
manuals you will receive a comprehensive 6 page
full color brochure - describing its profit making
potential and its many unique patterns as well as
information on our 30 day shop trial of GTS-10
General Televislon Servicer.

b

{

Telephone orders of GTS-10
General Television Servicer on
VISA and MASTER CHARGE
accepted for same day ship-
ment. (303) 275-8991.

Send $1.00 if First Class
?gEaLﬁ:f;JngNULUGV CORP dehivery is desired.
/-8 B O (00 ciy, co 1212

Name Phone

Company =
[ve]

Adoress o«

State
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Get the
FREE.

design stations,
we have the products, in-
struments and educational
materials (like the famous
Bugbook® Volumes) that |et

the least expensive, most dir
route to mastering the world

cITY
-
o state

'ZIP Iy
' —
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you

understand and design virtually
any circuit system. *'The Com-
plete Bugworks” will show you

ect
of

electronics. Send for your free

Please shoot me “The Works.” l

' the different signals needed for present-day
' CB work. The suggested retail price is $498.
The heart of the model 266 is a digiial

frequency for all 40 CB channels. In our tests,
the most deviation was about 20 Hz, which s

numbers in on the 12-button keyboard, and
then press one of the two ENTER pushbuttons.
The RF output locks tightly onto the refer-
ence, and a bright LED pilot labeled PHASE-
LocK lights! The channel number appears
instantly on the two-digit LED readout. An 1C
memory remembers the correct divisor for th:
channel.

If you press the wrong pushbuttons, and the

LED readout gives you a number that is not
one of the 40 channcls (such as Channel 46 or
Channel 95), this number shows up on the

“The Complete ' phasc-locked loop (PLL). A highly accurate readout, but the PHASE-LOCK light stays out.
Bugworks® reference oscillator together with the PI L You must press a 0 pushbutton for the first
From simple ' generates an RF output signal exactly on- nine channels—i.e., 01, *06." etc. Hickok
solderless E — states that the PLL can be programmed for
breadboards ' any extra channels in the 27-MHz band that
to complete may be added later.

The RF signal output is monitored by a
panel meter, which reads directly in micro-
volts. The meter can be set in six steps, from
X1 to X 100K, and has a continuously variable
level control. You can obtain any signal
strength needed, from 100-mV RMS down to
microvolt levels. The attenuator is also cali-
brated in dBm, and there is a dBM scale on the
meter. (Example: 0 dBm= 1 mV, or 1000
uV.) This is especially useful for measuring
adjacent sideband rejection, squelch setting,

copy today. etc., that must be a certain dB below a refer-

l D® a1 INSTRUMENTS - e
E ” 61 First Streetl Derby Conn 064 1! ' You can generate both AM and SSB signals.
— e e o 9 CIRCLE 133 ON FREE INFORMATION CARD On AM, the RF signal can be unmodulated (or

modulated) with an accurate 1.0-kl1z signal.
Pressing a button adjusts the modulation per-
centage from 0% to 100%:; you can then read

NAME far tighter than the average CB radio. The
PLL uses an IC programmable divider to this on the meter.
ADDRESS change CB channels. You just punch the two For SSB tests, set the model 266 10 the CB

channel desired without modulation. Set the
CB rig to the same channel and to either upper
sideband (USB) or lower (LSB). Now just
press the USB or LSB pushbuttons on the front
panel. The PLL. moves exactly | kHz in either
direction. The resulting RF signal is the same
as a sideband signal with 1000-Hz modulation.
The modulation percentage is also adjustable.

continued on page 122

Kleps 40
Kieps 30 Kieps 1
9 reasons why
F or the real pros
Kieps 10 - 20 prefer Endeco
faStBr desoldering
service [
Kleps 10
e 1. Operates at 120v. 2. Flexible
| 40w. Idles at 20w burn resistant
Kleps 30 | for longer tip life Neoprene

Kieps 20 3 Cool cord set —

Clever Kleps e —3
: p ZI P 4. Exclusive -
; bracket
Test probes designed by your needs — Push to seize, push PSS
to release (all Kleps spring loaded). ) gt
Kieps 10. Boathook clamp grips wires, lugs, terminals. il )
Accepts banana plug or bare wire lead. 434" long. g}gg preven 4

Kieps 20. Same, but 7” long.

Kieps 30. Completely flexible. Forked-tongue gripper‘1 Q’cg

cepts banana plug or bare lead. 6" long.

Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.

Accepts banana plug or plain wire. 6% long.

Kleps 1. Economy Kieps for light tine work {not tab qugli'tgg

Pruf 10

USE

$2.59

on

unbreakable
polycarbonate

5. Safety light
in handle
tells when
it’s on

MODEL

dan?

v
£ 6. Stainless  \
L steel
construction

Meshing claws. 412" long. . I o 7. Temperature
Pruf 10. Versatile test prod. Solder connection. Molded *8.Eight tip sizes control
phenolic. Doubles as scribing tool. “Bunch” pin fits banana Comes with Low, high
Jack. Phone tip. 5% " long. $ .89 063 1D or off

All in red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connec%rs, earphones, headsets, miniature components.

/ Available through your local

distributor, or write to:
INDUSTRIES
e mEedas e

9. Converts to soldering iron
with %" shank type tip

See your aistributor or write

mail

RYE INDUSTRIES INC.

130 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 45 ON FREE INFORMATION CARD

Enterprise Development Corp.
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MAKE YOUR OWN CUSTOM HARDWARE
continued from page 71

IC lead pin, solder the wire to the T-44 pins, put in a strain
relicf, and again mark pin No. | on this socket connector. The I
Glomper clip now can fit itself 18 an 1C socket, yet still has
testing points as handy as the original unmodified Glomper test

a __—ONLY ONE WIRE SHOWN
il o 16 1IN ALL ARE NEEDED
A
SOLDER 3‘1 il ”:ﬂ'w \
HERE [4’1]
| ‘
U
U 4
L, Y // SOLDER
L] HERE
| ” PERFORATED
BOARD
IC TEST | ¥ > |
cLip &

.
FIG. 16—IC TEST CLIP can be modified with a piece of cable and a home-
brew jig to plug directly into an IC socket.

I

chp (see Fig. 16). The wire cable should be kept to under 36 I
inches, and 24 inches scems to work nicely. This same test clip
prewired would cost a small fortune at the electronic shop. and
for only pennies you have made the same unit.

Star No. seven

Just a helpful tip to those who use a great deal of solder wick
to remove IC’s and other components from boards. The cost of
this wick is quite expensive. So, if you have some old zip cord,
why not save some hard cash? Simply strip the cord to the
braided wire, smear on some flux and use this in place of the
solder wick.

Throughout this article | have given the names and addresses
of makers of the special hardware stars | have introduced you
too. Why not write them for thetr catalogs and try some of the
ideas presented in the article next time you need a special situa-
tion device. Don’t be afraid to try your hand at some modifica-
tion of your own making, and let’s hear from you through Radio
Electronics; us home brewers have to stick together just to
keep out of hot water. R-E

e |
:. Everything we know about i
| money-saving, time-saving,

| energy-saving ride sharing

: programs is yours for the asking.

|
|
|
|
I
|
| Fl‘ee. Our Double Up kit contains facts, figures, ideas, |

promotional help and other good things you and your '
company should know about.

Just write the U.S. Department of Transportation, |
P.O. Box 1813, Washington, D.C. 20013. '
Name Tihe
Company '
Address
City State Zip '
a m A public service of this magazine, the U.S. Department l

i ©f Transportation and the Advertising Council J

= oS ewnn cwne Gmm sune s

INTERNATIONAL FM-2400CH

METERFOR

STING MOBILE
TRANSMITTERS
AND RECEIVERS

* Portable * Solid State + Rechargeable Batteries

The FM-2400CH provides an accurate frequency standard for testing
and adjustment of mobile transmitters and receivers at predeter-
mined frequencies

The FM-2400CH with its

xtended range covers 25 to 1000 MHz

The frequencies can be those of the radio frequency channels of
peration and/or the intermediate frequencies of the receiver be-
tween 5 MHz and 40 MHz

Frequency stability: +.0005% from +50° to +104°F

Frequency stability with built-in thermometer and temperature cor-

cted charts: +.00025% from +25°to +125° (.000125% special 450
MHz crystals available)

s Tests Predetermined Frequencies 25 to 1000 MHz

s Extended Range Covers 950 MHz Band

® Pin Diode Attenuator for Full Range Coverage as Signal
Generator

® Measures FM Deviation

FM-2400CH (meter only) Cat. No. 035320 $595.00
RF crystals (with temperature correction) 24.00 ea
RF crystals (less temperature correction) 18.00 ea

IF crystals catalog price

Write for catalog

' —
| »

o

—— el i ¢

INTERNATIONAL CRYSTAL MFG. CO., INC. :

10 North Lee / Oklahoma City, Okla. 73102 3
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|Our new Bearcat® 2501

has ail the fantastic space age features of our super I
popular Bearcat®* 210, but now we've added:

50 synthesized crystalless channels I
User selectable scanning speeds

Priority channel

Digital time clock—accurate to seconds
Automatic or user controlled squelch

Search Direction—Search “up” or "down”

for quicker return to desired frequencies
Transmission activity counter—tells you

how busy each frequency has been

Search & Store—Will find and “remember”
up to 64 active frequencies for later recall
Direct channel select—Advance directly to a
channel without stepping through interim channels l
Non volatile memory—No batteries required to
retain memory, evenwhen scanner is unplugged l
Auxiliary—On/Off control of equipment (tape
deck, alarms, lights. etc.) when transmissions l

occur on programmed channels
ITo reserve your space-age Bearcat® 250 and I
receive your order priority number for spring-
I summer delivery, send $389.00 plus $5.00 for U.S l
U.P.S. shipping. Foreign orders invited at slightly
l higher cost. Visa and Master Charge card holders I
may calltoll free 800-521-4414 to order. Outside
Jthe US. and Michigan dial 313.994.4441. To |
order by mail or for a free catalog completely
Idescn'bing the fantastic crystalless Bearcat® 250
write: COMMUNICATIONS ELECTRONICS, Box I
I 1002 —Dept. 2, Ann Arbor, Michigan48106 U.S.A.
L €1978 Communications Electronics

CIRCLE 95 ON FREE INFORMATION CARD

EQUIPMENT REPORTS
continued from page 120

This test is a fast check for upper or lower
sideband rejection, RF sensitivity and center-
ing of any fine-tuning or clarificr controls an
the CB transceiver.

A noise generator circuit is also included
that produces a standard pulse-train noise,
with a width of 1.0 usand a 100-PPS repetition
rate. This noise is superimposed on the RF
output signal. It can be used to check the
receiver's noisc blanking, noise limiter, etc..
circuits on either AM or SSB.

For IF alignment and many other tests, the
model 266 has a crystal-controlled 455-kHz
signal that is 30% modulated and variable. For
dual-conversion receivers, a crystal on the first
IF frequency can be plugged into a crystal
socket, and used to check this stage.

The IF test is also useful for checking a CB
rig with a frequency synthesizer. Feed an
unmodulated RF signal into the input of the
CB rig and then press the 455-kHz IF signal
output pushbutton. Couple the 455-kHz IF
signal into the second IF stage. If the CB isn't
exactly on-frequency, you'll hear an audible
beat note in the speaker. Just tune the synthe-
sizer for zero beat, and the job is done. A
mistuned synthesizer can cause low sensitivity.
etc. You can use the crystal function to check
crystals for activity and frequency. Just plug
the crystal into the model 266. select the
crystal via the front-panel pushbutton and read
the frequency on a counter connected to the 1F
output of the model 266. Crystals in the 1- 1o
20-MHz range can be checked out. Third

overtone crystals, used in many CB's, oscillate
on the fundamental frequency, at one-third the
RF frequency.

The model 266 has an RF signal output of
up to 100.000 uV, and an IF output signal of
150 mV. This output is sufficient to operate a
frequency counter directly. The step attenua-
tor on the RF signal output uses precision
resistors and careful shiclding, and the output
signal can be adjusted down 1o a level of 1.0 uV
or a bit less. If fractional-microvolt signals are
needed for an especially sensitive CB, you can
construct a simple 20-dB attenuator that
divides the RF output signal down by the
necessary amount. The manual contains full
construction details for this.

Amplitude-modulated CB'’s, as well as
SSB's, can be easily checked for adjacent-
channel rejection. Measure the sensitivity of
the CB rig and then switch the PLL to the next
channel in either direction. Increasing the RF
output signal level until the output meter
shows the same reading provides the adjacent
channcl rejection ratio in dB instantly

SSB tests are cqually simple. For adjacent-
sideband rejection, just measure the sensitivity
on the UsB, set the meter, then switch the
model 266 to the LSB setting. Bring the signal
level up until the meter shows the same read-
ing, and read it off the RF meter in dBm.

Even the receiver’s audio stages can be
checked for maximum power output as well as
for frequency response. For power tests, just
read the RMS voliage across the speaker voice
coil or a dummy load with a high signal input.
Two charts in the instruction manual show the
signal voltage for any power level—from 0.1

continued on page 148

Accuracy like a VTVM...
Convenience like a VOM...

For
faster
service

USE
LIP
CODE

NEW BATTERY-OPERATED FET
SOLID-STATE VOLT-OHMMETER #116

Easy-to-build KIT

$41,85

Factory-Wired & Tested

Now you can get all the benefits of a
VIVM (laboratory accuracy, stability and
wide range) but with its drawbacks gone:
no plugging into an AC outlet, no waiting
for warm-up, no bulkiness. New Field
Effect Transistor (FET) design makes
possible low loading, instant.on battery-
operation and small size. Excelient for
both bench and field work.

Compare these valuable features:

e High impedance low loading: 11 meg-
ohms input on DC, 1 megohm on AC e

THERM-KIN

THERM {:
DIGITAL HEAT SENSOR

* THERM | kit: $59.95 (assy. $15
additional)

*Battery operated

*3 digit .3” LED display

*Rugged handheld anodized alum-
inum case with 15’ probe lead

*Range: 20 degrees to 158 degrees F
(—7to70C) £ 1 degree F

*May calibrate in degrees F or C

i
500-times more sensitive than a standard | Send FREE catalog of complete EMC line HERM 11 fo t
20,000 ohms-per-volt VOM e Wide-range  and name of nearest distributor. )
sersatility: 4 P-P AC voltage ranges: 0-3.3, | RE-4 MINI M t 1 Mt

33, 330, 1200V; 4 RMS AC voltage ranges:
)-1.2,12, 120, 1200V; 4 DC voltage ranges:
3-1.2,12, 120, 1200V; 4 Resistance ranges:
)-1K, 0-100K, 0-10 meg., 0-1000 meg.;

40B ranges. —24 to 4-5608. 1
Sensitive 2asy-to-read 412" 200 micro-
amp meter. Zero center position avail-
able. Comprises FET transistor, 4 silicon
transistors, 2 diodes. Meter and tran-
sistors protected against burnout. Etched
pane! for durability. High-impact bake-
lite case with handle useable as instru-
ment stand. Kit has simplified step-by-
step assembly instructions. Both kit and
factory-wired versions shipped complete

all |
mail

(415) 941-2764
P.O. Box 4477 Mtn. View CA 94040

gtrol
tro
LR T oo S L k- S,
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ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York, N.Y. 10012
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marhket
center

no minimum.

working day.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.50 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word . . .

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26).
When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding

PLANS & KITS

CONSTRUCTION plans; over 100. From TV to
telephone, from broadcasting to computers. Cat-
alog air mailed $1.00; includes year’s subscrip-
tion to Electronic Newsletter. DON BRITTON
ENTERPRISES, PO Box G, Waikiki, HI 96815

MiINI-laser plans $1.00, science projects catalog
25¢. MOTEN, 323 S. Franklin, #804, Chicago, |l
60606

LINEAR Amplifier: Ham only 2—30 MHz, 100
watt, solid-state. Frequency Counter: 300 MHz,
miniportable/mobile, memory! VOX—Compres-
sor: Splatter free modulation booster. Construc-
tion plans $3.00 each. All $7.50! Kits, others,
catal available. PANAXIS PRODUCTIONS,
Box 5516-F4, Walnut Creek, CA 94596

CB antenna construction manual: Build 16 dB
gain beams plus quads, verticals, groundplanes,
all from common hardware. Easy assembly/high-
est performance—complete $4.00 —TENNA-
FARM, 1117 Dewitt Terrace, Linden, NJ 07036

THE most complete library of BASIC programs.
Send $1 for catalog to: C.E.8., Box 1783, Waco,
TX 76703

HOBBYIST give your project the professional
look. Printed circuit boards from your sketch or
artwork. Affordable prices. Rush free details.
DANOCINTHS, Box 261, Westland, MI 48185

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph.D’s . . . Free revealing details. COUN-
SELING, Box 317-RE4 Tustin, CA 92680

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

BUSINESS OPPORTUNITIES

CABLE FM STATION. No investment, excellent
spare time income, others operate for you. De-
tails free. BROADCASTING, Box 5516—F4, Wal-
nut Creek, CA 94596

“RENT lease TV's anyone can! Easy to start and
operate, even from your home.” Send $2.00 for
basic information! PERRYS' TV LEASING, 308 N.
McClelland St., Santa Maria, CA 93454

MECHANICALLY inclined individuals desiring
ownershlp of Small Electronics Manufacturing
Business —without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY
11235

FOR SALE

FREE catalog. IC’'s, Semi’s. CORONET ELEC-
TRONICS, 649A Notre Dame W., Montreal, Que.,
Canada, H3C-1H8. US Inquiries.

BUILD signal injector and tracer, under $5.00,
plan $1.00 and stamped envelope. Box 1041,
Beliflower, CA 90706

VIDEO cassette tape recorders RCA Selectavi-
sion. Free information. HODAPP TV SALES, 322
Main St., St. Clair, MN 56080

MULTIPROJECTOR tape-slide synchronizer, lap-
dissolve plans, $5.50. Free catalog. MILLER,
1896 Maywood, S. Euclid, OH 44121

87 kHZ solid-state kits for reception of music-
only, medical, special-interest programs not oth-
erwise heard on FM. No crosstalk, excellent
muting, with AC power supply. Quality product.
$47.50. Wired $60.00. MUSIC ASSOCIATED, 65
Glenwood Road, Montclair, NJ 07043. 201-744-
3387.

BUILD: T.V. Tuner Subber from junkbox parts.
Plans and useful hints $5.00. SIMMS, Dept RE, 38
East White Terrace, Nutley, NJ 07110

EDUCATION & INSTRUCTION

GRANTHAM's FCC License Study Guide—377
pages, 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $13.45 postpaid. GSE PUB-
LICATIONS, 2000 Stoner, Los Angeles, CA
90025

RECONDITIONED test equipment. $0.50 for cat-
alog. WALTER'S TEST EQUIPMENT, 2697 Nick-
el, San Pablo, CA 94806

(WARBLE ALARM 4

CAR-VAN CLOCK
WITH HEADLIGHT ALARM

= SMINUTE SNOOZE ALARM

s ELAPSED NimMER

SECONOS QISPLAY SWITCH

< SHMPLE A WIRE HOOK UP
+ JUMBO  LED OI1SPLAY
1 1 TO 59 MINUTE COUNTOOWN

TIMER AUNS SIMUL TANEOUSLY
wiTH CLoCK

« RUGGED ABS CASE
COMPLETE KIT $35.95 - cusmrzcavstat
ASSEMBLED $45.95 ACCURACY

DIGITAL AUTO INSTRUMENTS
«1 tacwumeTir SEVEN MODELS!

s} MATER TEMP KITINCLUOES

o3 HUELLEVEL _ aShaa mAn Aamt

el SPEEDUMETER® a AR L I VRN TURE T 1Y
o5 01l PHESSURE " 3 s A SR ED VA AP BDARD
=6 OIL HEmP FEATURES

=] BATTEAY MONITOR P T O

o1 e At
"ADD $10 FOR REQUIRED SP4 ED SENDER  $15 FOR SPEED SENDER ALONE

KIT:849.95....... ASSEMBLED: $59.95

ELECTRONIC ‘PENDULUM CLOCK

SWING PENDULUM

¢ 7 HOURS AND MINUTES DISPLAY

« TIME SET PUSH BUTTONS
sl | * ALARM FEATURE

KIT-UNFINISHED CASE
ASSEMBLED-STAINED CASE .. ........ $69.95

QUARTZ DIGITAL AUTO CLOCK
OR ELAPSED TIMER!

ELAPSED TIMER MRS MINS & SECS
SIMPLE PUSHBUTTON RESET &
HOLO TOGGLE SWITCH
SN OFSELERY e .
NOTIN FESE Y Mor 3 CELSe h i
INTEMAS, WATE N HA s B
Y
B : PN
KIT:$2795....... ASSEMBLED: $37.95

17 08 24 18 MODY
Loa .

NOW WITH
!
TMEL 3 DIGITAL CLOCK
- 4 nat et 84995 e A AT AGERLR | 55995
et Tet 56995 T O LA LR Y] 57995
T VAl 1208 23 Wl MOLE * T LOMES CUNPLETE

POIGITVERSICS 27 0 b o1 AT LERSICY e e s L

TV-WALL CLOCK

« 25 VIEWING DISTANCE

M7 VAL

« & HOURS & MINUTES
« 1 SECONDS

o COMPLETE WITHWODDO CASE

BREATHE BETTER AIR WITH AMAZING
NEGATIVE ION GENERATOR

Scientists have long known that negative ions can be beneficial to
man’s health. These tiny but potent, atmospheric particles abound
in nature, Now, thr the magic of science, you can duplicate
this delighttul phenomenon in the privacy and Convenience of your
own home or office.

o R
See 19 514 187 WANTED o
Wexght 18 pounds Adzons |

{Please send $1 00 tor fascinating details)

KIT: $34.95 ASSEMBLED: $39.95

ECONOMY CAR CLOCK
LEO MDOULE!

- COMPLETE WITH CASE

BRACKET & TIME SET 1

PUSHBUTTONS
+ ALARMOPTION \

KIT: $19.95 ASSEMBLED: $26.95

TELEPHONE recording equipment and other
¢ I’ electronic devices. Free information.
GARRISON, Box 128-B, Kew Gardens, NY
11415

BUILD YOUR OWN TV CAMERA!
— lfeal for bome & business —

BiSiur i
BCE _ITV._ANATEWR
14}

ar DT;'

BLEMEL
ANT TY JET. OFTEDRAL SOUND KIT PR
PeDal o SRITE b risig Dol AS-RN0-3T00

wpon as3-m ATV Ressarch  oascis city, Wi sarn

PENOUL UM SWING

PENDULUM ™

SuPLE O A%
m

$14.95

S amm

CASE WITH BRACKET 8375

MARK FOSKETS'
SOLID STATE TIME

P.0. BOX 2159
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RADIO-ELECTRONICS

b

PET owner need information? Send SASE for
details. TIS, Box 921, Los Alamos, NM 37544

F.C.C. EXAM MANUAL

PASS FCC EXAMS! Memonze, siudy—Teshs
Answers for FCC 13t and 2ad clors Radio
telephone licenses. Newly revised multiple
choice questions ond diograms cover all
areos tested in F(C exams_plus Self-Study
Ability Test. $9.95 postpoid. Money
back guarantee.

‘COMMAND PRODUCTIONS
RADIO ENGINEERING.DIV

P.O. BOX 23348 ¢
SAN FRANCISCO.CAL. 94126

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

SERVICEMEN—Cleaners, lubricants, adhesives
for all electronic repairs. Write for free catalog
PROJECTOR-RECORDER BELT COFRP. Box
176, Whitewater, Wl 53190 B00-558-9572 ex. Wi

PRINTED CIRCUIT

Positive Acting Photo Resist; Carbide
bits; Bubble etchers; Artwork; Epoxy

Glass Boards.
Send stamp & address label for flyer

TRUMBULL
833 Balra Dr., El Cerrito, CA 94530

CARBON film resistors— "aW, 5% (1-4M7 ohms)
3.5¢ each. 50/value—$0.85. Postage, handling
$1.00. Other components. Free catalog, resistor
sample. COMPONENTS CENTER, Box 295R,
West Islip, NY 11795

TUBES receiving and Industrial, semiconduc-
tors, factory boxed, low prices, free price list.
TRANSLETERONIC INC., 1365 — 39th Street,
Brookiyn, NY 11218 212-633-2800

TAPE head cleaner. 8 0z.—$2.30. Includes post-
age and handling. Write: “CLEANER,” Box 176,
Whitewater, Wi 53190
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FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is *‘in.” Update your car
with the TOPS in power, efficiency and re-
liability the TIGER SST capacitive dis-
charge ignition {CD).

The TIGER delivers everything other CD’s
promise and more: quicker starting, more
power, more gas mileage, tune-ups elim
inated, lifetime plugs and points, reduced
repairs and pollution,

The TIGER can be built and installed in
your car in 80 minutes. The TIGER is
uniquel

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground

only.
Simpli-Kit $21.95
POST PAID U.S.A

WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to

Tri-Star Corporation

DEPT. FF, P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 37 ON FREE INFORMATION CARD

MESHNA SPECIALS

PHOTO FLASH complete on PC board w/flash
tube in reflector, 2 ni-cads & camera connecting

cable. Cycles in 3 seconds $6.00
8 SWITCHES in MINI DIP 1.80
10 SWITCHES in MINI DIP 2.00
AA NI-CADS fast charge 1.25
5 WAY BINDING POST US made .35

U-FIX-EM TV games, w/power pack & video
Cube In original boxes (sold for $50) 11.00

JUMBO LED .187 diam. long leads 6/1.00
TV CHEATER CORDS 6 ft 75

LIQUID CRYSTAL thermometer, reads 86 to 108
degrees F 4/1.00

MULTI USE xtmr puts out 140 volts, 12.6, 6,

33.5 volts Many home projects 1.50
SEISMIC DETECTOR radio transmitter, used in
Viet Nam for troop detection. 4.00
COPY LENS FROM ZEROX in mount. 8 focal
length Iris £4.5 to 18 10.50
U-FIX-EM hand calculator 4 function 3.00
LAMBDA solid state regulated slim line power
supply 12 volts DC 8 amps 50.00

ULTRA SONIC transducer 37 or 40 Khz  $2.00
The above includes data on alarm system

PL 259 coax connector 75
S$0-239 coax socket .60
TOUCH TONE ENCODER KIT, pad, chip &
Instructions 12.95
IR NIGHT VIEWER, new ready to use, see in the
dark 199.00

All above FOB LYNN MASS (you pay shipping)
Amazing 64 page catalog free

JOHN MESHNA JR, INC. PO Box 62, E. Lynn
Mass. 919504

CIRCLE 2 ON FREE INFORMATION CARD




INTERNATIONAL EILIK

CTRONICS UNLIMITED

IC LED INVENTORY CLEARANCE SALE

T CMOS LINEAR
7406 .09 7489 1.75 4002 .19 1 Red CA LHO I MAN 6610 2 Dig .56" Orng CA RHOD .69 301M .25 555M .39
7406 .14 7493 .28 MAN 2 30" Red 5x7 LHD 3.95 MAN 6630  1-1/2 Dig .56" Orng CA RHO .59 307% 19 556N .19
7406 .19 7a90 .35 MAN § .27" Green CA LHO o MAN 6640 2 Dig .56" Orng CC RHO .69 309H .98 560M 1.95
7407 .19 7495 .35 MWAN 7 .27" Yellow CA LHO .49 MAN 6650  1-1/2 Dig .56" Orng CC RHD .59 3N .59 565N .99
7416 .22 7496 .35 MAN 54 .30" Green CC RHO  1.19 MAN 6710 2 Dig .56" Red CA RHO .69 3NN .59 56T .99
7830 .12 a0 .2 MAN 66 60" Red CA LHO 1.19 MAN 6730  1-1/2 Oiq .56" Red CA RHO .59 324N 1.09 723N .45
743 15 23 .3 MAN 72 .30" Red CA LHO .59 MAN 6740 2 Dig .56" Red CA RHO .69 3407-5 7334 .49
7837 15 78141 .65 MAN 82 .30" Red CA LHO .99 MAN 6750  1-1/2 Dig .56" Red CC RHO .59 (7805) .59 739N .69
7438 .15 74145 .55 MAN 3610 .30" Orange CA RHO .69 DL 338 3 0ig .17" Red CC . 3407-15 741M 16
7880 12 74151 .35 MAN 3640 30" Orange CC RHD .69 DL 338 2 0ig .17" Red CC (7815) .59 1414N .99
7445 45 74153 .49 MAN 4610 .40" Orange CC RHO .59 NSN 33 3 Dig .17 Red CC 370N .79 1458M .49
7446 .40 74354 .75 MAN 6660 .56" Orange CA RHO .59 HP 5082 4 0ig .11" Mag. RHO 376M .39 CA3D46N .89
7450 12 74157 .52 DL 104 .27" Red CA LHD 99 WP 5082 5 Dig .11" Mag. RHO 380N .99 75453 19
7454 .08 74161 .52 DL 702 .30 Red CC LHD 79 SP425-09 9 Dig Gas Discharge 380-8M .59 75491N .49
7460 .08 74165 .85 oL 707 .30" Red CA RHD 79 Calc Disp 9 MAN 3s on board Red 540H 1.59  75492N .69
;:;g gg 9601 .29 oL 747 60" Red CA LHD 1.9 T1 434 9 Dig Red
. 9602 .35 FNO 359 375" Red CC RHD .59 €15002 Calc. Chip .35
: FND 500 250" Red CC RHD .69 STGNALNOIOOE ST 00pe 1T D0/$1E00 15005 Calc. Chip 75
FND 507/510  .50" Red CA RHO 69 2510 Dual 50 bit MM5725 calc. Chip .29
NSN_74R 30" Red CC RHD .69 hift Reg MM5 736 Calc. Chip .65
251 Dual 100 bit MM5738 Calc. Chip .95
Junbo Red LEOs  12/$1.00  140/310.00 ¢ e ) e s ‘ hift Reg. w5739 Calc. Chip .95
Jumbo Green LEDs ~ 8/$1.00  100/$10.00 W] MM1101 256 bit RAM 65 2518 Hex 32 bit -
Jumbo Yellow LEDs  8/$1.00 100/$10.00 o MMI103 1K RAM 15 Shift Reg MM6314 Clock Chip 2.95
Jumbo Clear LEDs 12/81.00  140/$10.00 17024 EROM 475 2 Dual 132 bit MM5316 Clock Chip .95
MM5261 1K RAM .55 Shift Reg. MM5370 Clock Chip 3.95
108 10-18 cl 15/$1.00 KEYRORAD MM5262 16 RAM .95 MM5016 500/512 bit MM5375AA  Clock Chip 2.95
MVIOB TO-18 clear - go Kegs:,h? slide s?:tggis F93410 256 bit RAM 95 Shift Rege C17001 Clock Chip 4.95
"y 3-374% X ¥ -5-4 25 bit
2708 8K EROM $8.95 sLog-eozs g:::t Req. .59 8038 Funct. Generator 3.7%
IC SOCKETS SEE ADDITIONAL AD THIS SECTION
go'p:’:"“ ;9120‘455 Tail - REGULATED POWER SUPPLY
o pin . - o - .
pin 19 z8pin o ll wETAL FILN REsiSTORS ERAHIC |D1SCACARACHTORS! =, S0V
pin . 40 pin .61 + 1%, 1/4w, + 50 PPM/OC
18 pin .28 g R Ipf 22pf Sepf 120pf 270pf B20pf  .022uf
p Standard Decade values 10.5 - 464K Spé 27pf 68pf 150pf 390pf .00luf .030uf
Wire wrap Qty. Ea. Min 10/value Min 100/value Tpf 33pf 82pf 180pf 470pf .0047uf .050uf
pin .45 1-99 $.20 $.1 10pf 47pf 100pf 220pf 600pf .O1uf  .Tuf
14 pin .49 100-999 .20 10 $9.00/100 0-10 per value..$.10ea 10-up per value $.05ea
16 pin 55 1000- 8.00/100 10-up per value $.05ea
— . . Plus & minus SV, 12v and 15v.
Carbon Film Fesistors + 5% 1/4w, 1/2w %:Acgon I](lT - i(e)mnnc q;sc N Uses 3 LM340T and 3 LM320T
3% Ea. Min 10/value Min 100/value . valges., Capacitonsjend regulators, 115V/29V CT transformer
| 1-99 $.10 $.05 1pf  33pf B2pf 220pf 820pf -022uf plus PC board capacitors & diodes.
PLASTIC CASES H 100-999 10 ‘0a $3.00/100 ?gf ;gof }ggp; g;gl’: ~8glt;ff ggg“: All parts, schematic, instructions
00- pf  S6pf p pf .0047uf .050u PS-29.... .$11.95 + $1.00 Shppn
VERO - dark and light gray a1 220f 6Bpf 180pf 600pf .Oluf . luf 8
nominal 0.D. capacitors only...$11.95
2514F 2"x4"x] $4.34 BEZELS - with red filters Packeged in 15 drawer, 60 compartment DIDDES
25166 2"x4"x1.6’ 4.90 140-2 cut-out 1.125° x 2.375" cabinet....$19.95 plus $2.00 shipping
2518H 2.6"x 4.7"x1.6" 5.48 max .062" panel thickness $1.75 Silicon SW diode assorted 400 mw $.05eq
25200 3.2"x6"x2" 3.24 140-4 cut-out 1.160" x 4.375 1N4148 (IN914) Silicon diode 400 mv 10
2522 4.3"x7.4"x2.4 .28 max .125" pane) thickness $2.75 . IN3064 Silicon SW diode 400 mw ]
;;ssc 2.6 "'Zhﬂ’s 6.74 ;3"1:1‘”; g:z:gm:psgmn IN40O6 Silicon rect. gwde 600V 420.;. .10
600 4.3"x7.4"x2 ] ener diode 400 mw - 2.4V, 3.6V, 5.1V,
(w/ handlen!and) 10.78 o 12 values, 5 capacitors each 3 ':V s.gv? Yov. v, 14.5, 15V, 120V .15
2525F  2.8"%5.4"x2.4 ELECTRONIC BUZZER uf/35v 1735 4.7/16 10725 22/16 37/25 | Carmanium diode 400 m 08
{ventilated 5.40 ) 4= .33/35 2.2/35 6.8/16 15/20 33/10 56/6
HAMMOND - blue J
1591C 2.6"x4.8"x1.6"  2.65 e T ELEKTOR MAGAZINE PROJECTS
Minlature, Sotid State TANTALUM CAPAC]TORS - solid dipped R
UNTVE GAT 6V 15ma  (4-9V oper.) $1.69 ea. u/3V $.20  6.8/6 $.25 15/50 $.40 3,,:{5,?{?';?:"“3‘3';3 B 200y Tehges
12v 15ma (8-20v oper.} $1.69 ea .22/35 .20 6 816 .25 22/16 .40 Ah IR
33735 20 6.8/50 .30 33/10 50 auto zero, auto polarity, .3" LEDs. All
BREADBOARD i_. 1'/35 ‘20 16/15 30 47/6 ‘50 components, PC voards, power supply for ]
‘ SUGTODES 22720 25 10/25 L3 4”25 ‘55 115V use. Case not included. ) |
. 2.2/35 25 10/50 .35 65 (SaR90K+32 DONERSEP g I

Inst. case (VERD 2760D) bezel & filter,

Sflver placed copper circuits [ &10- Logic, memory text & experiments : %?g ;g :gﬂg gg ‘50“5 1525 cord & banana jacks.
fits any IC and related 0 /set : i $11.90 45,75 shipping
components. 2 triple rows of Instructors Manual (for 1 & 2) Instructions only (refundable with DVM
27 noles for 01P. 3-3/16"x5-1/16" $ 3.00 ea. TANTALUM CAPACITOR KIT purchase 3.
$1.00 1A - Introduction, use of 2‘2700 o solid dipped, 12 values, 5 each T (o
. - CALIBRATOR - parts pack
V & V1- Experiments in Digital 8080A ;g%gsv f;ﬁg }2;;3 g;;;g hecks gain & band -iatnpof tng Y ampl
programming & interfacing 1735 6.8/16 22/16 5676 & attenuators and freq. cdlibration of
$ 9.50 ea. capacitors only $14.95 timebase. Build into any scope. All
1 C BREAOBOARD 19.00 /set supplied in Styv"ene Stitlit parts, PC board & instructions..$3.80
§55 - Timer applications, experiments box "9, 9';
Silver plated copper circuits B . $6.95 ea. LT SIGNAL INJECTOR - parts pack
holds § - 16 pin DIP IC's and CMOS - Designers primer and h ompact portable signal generator.that
interconnection holes. $1.00 $ 6.00 ea. TRANSISTORS produces 1 Khz square wave keyed at approx
SK10 - E & L Solderless Breadboard .2 hz. PC board., instructions, plastic
$16.50 ea. 2':;;111:" ::P Gen Purp. Ampl T0-5 $ .69 | case and all components except 5.6V batt-
N Low Power Trans T0-§ .69 | ery and probes. $9.10
BIMBOARD - BREADBOARD KIT 2N2222h  NPN Low Power Trans T0-18 .29 4
2N2223 NPN Low Power Trans. TO-§ .69 MUSIC CLEANER - parts pack
Zener Diode Handbook - Motorola 2N2369 NPN Low Power Trans T0-5 .2 a treble and bass filter that eliminates
$ 3.00 ea 2N2904 PNP Low Power Trans T0-5 .49 inap, crackle 7 pop without eliminating
Switching Transistor Handbook - 2N2905A PNP Low Power Trans TO0-§ .76 | half the music. May be connected virtually
Motorola $ 2.50 ea. 2N3227 NPN Low Power Trans T0-18 .69 anywhere in an audio System. PC board
CMOS Data Book - Solid State 2N3904 PNP Low Power Trans 70-92 17 (for sterec System) all components and
Scientific $3.00 ea. [ 2N3906 PN Low Power Trans 70-92 .17 | instruction. $16.50
Micro Computor Application Hdbk. SCA 13572 NPN Pwr Trans - 200V TO-5 1.75
1ASIS- 8080 microcomputor debugging, VOLUME UNIT METER - parts pack
architeCture and instruction set. TRIMPOT - 25 turn VU meter uses a column of LEDE to indicate
$6.95 ea Bourns - Cermet 3299W signal level. Designed as a 2 channel meter]

Solderless breadboard section has SOEOER

94 breadboard strips of 5 sockets 60/40 w/rosin.in dispensor
each. 2 bus strips of 40 sockets 13 fit of .040" dia. $1.95
each. Component bracket for switches .
lamps etc., accepts leads .01" to

035" diameter $11.95 ea.

TRIMPOT - Single Turn

Mepco - Cermet 8014

5w, %m 100 PPM/OC % 208

500 ohm, 2k, 10K, 25K, 50K,
VECTOR BOARD - Phenolic 100K, 500K, M.  $.75 ea.
169P24-062 {.1"spacing .42" .69/10-
4-1/4" x 4- 1’2" x .0625".. Sl 15 ea

Uses separate rectifier and display boards.
+15v supply required. All components, PC
boards and instructions........$32.50

PC Mount, vert. adj.
2K, 10k, 20k $1.75 ea

COMPLETE SATISFACTION GUARANTEED. US AND CANADA PREPAID
UNLESS INDICATED OTHERWISE.
ORDERS SHIPPED IN 3 WORKING DAYS FROM RECEIPT. MINIMUM OROER $10.00

CAILIFORNIA RESIDENTS ADD SALES TAX. MINIMUM COD OR CHARGE OROER $15.00

INTERNATIONAL ELECTRONICS UNLIMITED
VILLAGE SQUARE, P.O. BOX &9 E|CARMEL YALLEY, CA 93924 USA
TELEPHONE 408 639-317}

SHIPMENT TO

OTHER COUNTRIES AOO 10T - EXCESS REFUNDEOD. B
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VARIABLE POWER SUPPLY
KITNO.1 ONLY

» Continuously varisbia from SV 1o 51095

Raoio Hut

This mode! will powsr a 5 watt tran
sistorized CB Radio

* Excailent reguiation up to Amp
* Kit includes all compenents

+ Drllied fibergiass P.C. Board

* Case Included

* 4400 MId of Nlltering

* One hour assembly

VARIABLE POWER SUPPLY
KIT NO. 2

Sams as abave but with a 1 Amp oul-

LOOK AT THIS SPECIAL
FROM RADIO HUT

* Power Supply Kil SVI amp reg

* Line reguiation 00!

* Load regulation SOmv
Kit incluges components. PC board.
transtormer . fuse and pilot iight. Line

1-800-327-2304
Use OQur Toll Free Watts Line
For Master Charge and BankAmericard Orders

60 Hz. Crystal Time Base
for Digital Clocks
$4.50 -
Buy 2 for $8.

A. 60 Hz put with accuracy comparable 10 3 dhgila
1t MOS clock chips
mpton (15 type
e divider |
lorever Ihe problem ot AC line glitches
ars. boats. campers, or even for Portabie
0cks al ham field days

UNSCRAMBLER
$19.95

@
P

Plugs into sarphone or @ulerns!
speak@r of any Scannar or Monitor
Guaranteed 10 unscrambie  eny
1085 cal

* Easlty tuned

* Full Instruction included

RADIO-ELECTRONICS

-
N
(=2}

Pul. also with case « Dritled fiberglass P.C Board

ONLY $13.95

7400 TTL DIGITA CIRCUITS

cord not included Sma Ca enisting ures
* Ons Hour Assembly

Only $6.50 hLUS A1 Nétgs ARY lnuvsgupe\,s o + Punched Case
TTL SPECIAL! DIODES HOUSE # TTL IC’s

IN 4002 1 Amp 100 PIV 40/l
IN 3004 1 Amp 400V 15/81
IN 4007 1 Amp 1000V 10/31
GERMANIUM DIODES
IN 54A $8/81
IN 270 10/31
ZENER DIODES
IN 746 3.3V 400M

CRYSTALS

300 KHZ  $Y 50

833322588

put NAN

IN 5280 180V 500M
HOUSE # ZENER
4.7V 500 MW
9. V 500 Mw
10V 1 watt
15V 500 Mw
22V 5 Watt

u
put Gate NAND/NOR

TRANSISTORS

NTERSIL DUAL TRANSISTORS
Originally Cost 33 each
Similar 10 2N913
SWITCHING DIODES 2Per 9::- i 2181
IN 4148/IN914 Long Leads GENERAL PURPOSE POWER TRA|
IN 4148/IN914 Cut Leads . : ic
IN 4148/IN914 PC Leads 100/32 90 s T E

306 PNP

BT rY-2-1Y

&
crEme@momw-

SEGR8

FETTIS7SHOUSE s  5/4y

IMSAI SPECIAL
S-100
Connector

$3.95 Ea.

~o
>

Dual 5 Inpuit NAND bal(
302 Quad 2 input Buffer open or
303 Quad 2 Input NAND Bu"u
Master Slave F 18

ELECTROLYTIC

AXIAL TYPE RADIAL TYPE

FERREBE

Oual JK Flip F o
Quaa 2 nput NAND Gave
Dua! 5 Input NAND Gate
Quad 2 Inpul NAND Gate
Quad 2 input NAND Gate
a put NAND Gate
al 3Input NAND Gate
Duai 5 Input Expander
Hex Inverter OMPUTER GRADE CERAMIC DISC
Hex Inverter 1.900 MF . 0 PP
Hex inverter 8 F
Hex Inverter 13 ]
Dual One Shot Multivibrator M
ODual 4 Bil Comparator 22 A
Quad D Flip Flop
ode Counter
ad Fipple Counter
BCE to Decimal Decoder
BCD1

TANTALUM

SOCKETS
RTL’s BY FAIRCHILD

LINEARS

5V 1 Amp 8 Amp
6V 1 Amp s 24V Y Amp
8v 1 Amp 7905Neg SV 1Amp 1
12V 1 Amp 7912Neg 12V 1 Amp 1
7915 Neg 15V 1 Amp 1
T2IVOLTAGE REGULATORS

tages vaniabte from 2 voits to 37
S ¢ e PINC

L b 0 &b & 2b b ¢
MUSICAL HORN

One tune suppiied with each kit. Additional tunes — $6.95
each. Special tunes available Standard tunes now available: —
Dixie — Eyes ol Texas — Dn Wisconsin — Yankee Doodie
Dandy — Notre Dame — Pink Panther — Agge® War Song
Anchors Away — Never on Sunday — Yellow Rose of Texas
Deep in the Heart of Texas — Boomer Sconer — Briage over
River Kwai

CAR 8 BOATKIT HOME KIT Special Des-gn

334.95 Case $3

* k Kk k k ke ok Kk ok

12v 1 AMP POWER SUPPLY

INPUT VOLTAGE 25V MAX. OUTPUT CUR.:
RENT 1 AMP. MAX. LOAD REGULATION
50mV. OUTPUT VOLTAGE 12V. LINE REGULA-
TION 0.01%. KIT CONTAINS ALL PARTS
EXCEPT FOR LINE CORD AND TRANS.

FORMER.
ONLY $4.50

2222222 2233

69¢

MOTOROLA VOLTAGE REGULATOR
MC1469R TO-66 9lead package | 30V out
puts Prowides 600 MA direct put ot more by
tegula at,

1.95 sach

a w
g p 34 00 each! W 23

TELEPHONE RELAY
Assembled & Tested $29.95

SURREPTITIOUS INTERCEPTION OF TELEPHONE
CONVERSATION IS A VIOLATION OF FEDERAL
LAW AND THIS DEVICE IS NOT DESIGNED NOR
INTENDED FOR SUCH USE.

UNMARKED

1702A EPROMS

3.50 Ea. or 10/%$32.00
LIMITED SUPPLY

{All prices subject 10 change
without prior notice.)
P.0. BOX 38323C

DALLAS, TEXAS 75238
AN EMPIRE IND. CO

sales tax Add 5% ot order for
for postage
Free

Money back guarantee. NO COD'S. Texas residents add 5
postage and handling. Orders under $15.00 add 75 cents. Foreign orders add 20
For your convenience, call your Bank Americard or Master Charge orders in on.our T
Watts Line: 1-800-527-2304. Texas residents ca ect: 1-214-271-8423

Rroio

Hut
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S.D. COMPUTER PRODUCTS.......

P.0. BOX 28810C

64K FOR $995.00

At last!
available

consumption. Allow

delivery.
16K — $281.00
32K — $519.00

The popular Expandoram is
in a 16k multiple version.
Similar to our 32k Expandoram, the
new Super Expandoram is offered in
16k, 32k; 48k and 64k. Low power
devices mean the very lowest power

3-4 weeks for

48K — $757.00
64K — $995.00

DALLAS, TEXAS 75228

32K FOR $475 EXPANDORAM KIT 24K FOR $367.00

b
MEMORY CAPACITY -J‘i - - g INTERFACE CAPABILITY
MEMORY ADDRESSING 3 . Control. data and address in
MEMORY WRITE G e guis uizes ‘low  power
PROTECTION o an g R, hotlky devices
8K 16K, 24K, 32K using Mos- -t D o POWER REQUIREMENTS
tek MK4115 with 8 und- h T A +
g.es and prol;éuon Utilizes &_m e m + \‘aa\a%((::a%ox:gg
IP swilChes board comes " =
with sockets for 32K operation. h‘ Lat SESTTERNINNNS. on board regulation 18 provid

Orders now bemv accepied
Allow 6 to 8 weeks for delivery

Buy an $100 compatible 8K Ram Board and upgrade the same board tc a maximum of
32K in steps of 8K at your option by merely purchasing more ram chips from S D

Aot e T e e e

ed On board (invisibie)refresh
i1s provided with no wait states
or cycle stealing required
MEMORY ACCESS TIME
1S 375ns
Memory Cycle Time 13 S00ns

Sales! At a guaranteed price — Look a1 the features we have built into the board

16K FOR $259.00

8K FOR $151.00

Z2-80 CPU BOARD KIT — $139.

CHECK THE AOVANCED FEATURES OF OUR Z—80
CPU BOARD. Expanded set of 158 instructions, 8080A
software capability, operation from a single SVOC power
supply. alway$ Stops on an M1 State. true sync generated
on card {a real Plus feature!), dynamic refresh and NMI
available either 2MHZ or 4MHZ operation. Qualily double
sided plated 1hrough PC board: parts plus sockets priced
for all IC's " Add $10 extra for Z—B80A chip which allows
4MMHZ gperation Z—B80 chip with Manusl — 29 94

S.D. SALES NEW
EXPANDABLE EPROM BOARD
16K or 32K EPROM $48.95 w/out EPROM
Allows you to use either 2708's for 16K of
Eprom or 2716's for 32K of Eprom
KIT FEATURES:

1. All address lines & data lines buffered.
2. Quality plated through P.C. Board, In-
cluding solder mask and silk screen.

3. Selectable wait states.

4. On board regulation provided

5. All sockets provided w/board.

WE CAN SUPPLY 450ns 2708's AT $11.95
WHEN PURCHASED WITH BOARD.

Fully Butterea
reduced power
ow power 21L02 500ns
Sockels provided for all IC

250ns PAM cperation

plated through PC board "~Add $10 for

4K LOW POWER RAMKIT

n board regulated [ ]
onsumption uwliiZing o

RAMS 3
s Qualnny o

The Whole Works - $79.95

Fully assembied and iested
Not a kit Imsai Altair
5100 Buss compaiible. uses
low power Slatic 21L02-500ns
tully buttered on board reguial
ed. quahty plated through PC
board. inctuding solder mask. 8
pos. dy swiiches for address
select

8K LOW POWER RAM — $159.95

(2]

250 ns Operation
$189.95

6 DIGIT ALARM CLOCK KIT

Features: Litronix dual 1/2"" displays. Mostek
50250 super clock chip. single I.C. segment
driver, SCR digit drivers. Kit includes all ne-
cessary parts (except case). Xfmr optional

Eliminate the hassle $1295

AC XFMR — $1.50 Case $3.50

Bowmar 4 Digit LED Readout Array
Full 2" Litronix Jumbo Dual
Digit LED Displays

NEW FROM S.D.

“VERSAFLOPPY"™ KIT
THE VERSATILE FLOPPY DISK CONTROLLER

ONLY $149.00

Features IBM 3740 Soft Sectored Compatible. $:100 BNS Com.
patible for 280 or BOBO. Controls up to 4 Drives (single or
doubia s.ded). Directiy controls the foliowing Onves:

Shugart SA100/450 Mini Floppy

Shugsrt SAB00/850 Standard Floppy.

PERSCI 70 and 277,

MFE 700/750.

CDC 9404 /9406

34 Pin Connactor for Mini Floppy. 50 Pin Connector for Standard
Floppy. Operates with moditied CP/M opersting system and
€-Basic Compiler.

PRy

Interface Kit

Comes partially sssambled. Oscillator

corsatte dats or aurilisry indul data lo
LED indicatss logic | tevel

Low Cost Cassette

toop ore funed fo K. C. Standard. Seiector switch sends

~8Hi

Foaturer Plsy and record K.C Standard 2400/1200 Hr
tapes. 300 Baud. TIL 1/0 Compatible, Phase Lock Loop.
Both 22 Pin Connector and 8 Pin Males Connector

and Dhese lock

$19.95

mitroprocessor

FEATURES
A. Bowmar Jumbo .5 inch LED

Jumbo LED Car Clock Kit

array l "

4 JUMBO 50"’ DIGITS ON ONE STICK! o T e o G SRR TR (]G oeen e coi o oeoe,
WITH COLONS & AM/PM INDICATOR S e el SAS gl ol VTt W | § 7 ok o e T Tormar W
— e i 33 . I5) e ———— Chip. This aliows a Erest fiexibility vis Controi Softwars. Listings E. Perfect 10r cars. boats, vans, elc
DL 722 < C c DL 728 - c c tor Control Sottware sfe ncluded In ths price. F PC board and al pans (less case) inc
DL7218C.A DL727-C.A FD 1771B-1 CHIP ALONE $39.95 Alarm option — $1.50
99¢ $1.29 AC XFMR — $1.50
e A - . sle . . -
% % % WSUPER FLOPPY SPECIALX * % % :
2 g S. D. SALES." VERSAFLOPPY S-100 CONTROLLER BOARD PLUS
L 5
TRV AR 1395 SHUGART SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY 8212 1{,0l ot S
1 56 8/54 00 —_ .C. £
no:lA ni K $47900 8216 — Non Invert Bus 4.95
MK 4115 8K 45 8224 — Clock Gen. 4.95
745200 25 95 8226 — Invert Bus 3.95
MICRO-DIP $1.95 * * JOYSTICKS * & Z-80 g%% :nv %—gg }:3.‘;
New — Series 2300 FOUR 100 K-OHMS | Programming Manual 8228 Srs. Contraller 8.20
F @ rioisraen POTS P IN DEPTH DETAIL OF 8251 Progcomm, interfact10.95
Coded BCO Dual-In-Line THE Z-80 CPU prog. prep. interface
Switch! PC M:)um |deal for - M|CRo.coMgUTER 8820 Dual Line Recr 175
2--80 es manual 299 2300 02G BCD 1-2-4-8 " A . S. D. SALES SPECIAL 8830 Dual Llne Dr. 1.75
2 - BOA inciue 3495 5300 12G BCD 1.2.4.8 electronic ~J - g 2513 Char. Gen. 7.50
80804 CPUB BIT 1985 Compiiment games $3.95 $9.95 8838 Quad Bus. Recvr. 2.00
. > I I .
Silicon Rectifier Special 1N4007. sHex Lrrotg1e Butler :
PRO Thermistors 1.5K ohm 5/$1.00 1 amp 1000 PN. 10/$1.00 1asa/ieins2s Lo
Tantalum Caps 1 mid. 20vOC Photocell Assortmrent 12/%1.00 TR 1863 Uart 8.50
1702A - 1K - 1.5us . .3.95 or 10/35. P.C. Leads 15/$1.00 Plastic Readout filters FD 177181 39.95
2708 - BK - 450ns 14.95 Flat Pack IC Assort. 20/%1.00 Amber 6/%$1.00
5204 - 4K Electrical Coil Disc Cap Assort'nent 60/%1.00
825129 — 1K 2.50 13T Type C - 10T Type C 12/$1.00 P.C. Lead Diodes U
2708U BK signetics 650ns 9.95 2 Transistor Audio 8/%1.00 1N4148 1IN 914 100/%2.00
Trimmer Pots 1N4002-1A-100 PN 40/$1.00 4001 19 4029 99
O H o 10K, 20K, 25K, Mini 10/$1.00 MICA Trimmer 4002 19 4042 69
Disc C?ps 'For Bypass PC402 Miniature :8}5 ;g :8:; i gg
MK50397 6 Digit elapsed ti 895 mfg - 100 WUDC 1.5.20 P.C. P.C. Mount. 4/$1.00
MK50250 Alatin clock ™ 49 PC Leads 40/%1.00 Resistor Special 22 ohm :g}g gg :8?? f;
MK50380 Alarm chip 295 | New Cambion Jacks Carbon Comp. 25/%1.00 4020 97 1076 97
MK50395 6 digit up/dn.count. 12.95 Part #450-4352 Resistor Assortment 1/4 W 59, & 4022 97 14518 1.10
mgg%“agnrmm ggs Gold Plated 50/$1.00 10% PC leads 200/%1.50 4024 75 14528 85
g2 il P oo 50 |CHOOSE $1. FREE MERCHANDISE FROM ASTERISK ITEMS ON EACH $15 ORDER| %027 %9 14529 85
»
CALL IN YOUR BANKAMERICARD . o
(VISA) OR MASTER CHARGE OR-  Texas Residents Call Collect e T T D
DER IN ON OUR CONTINENTAL ) ~
TOLL FREE WATTS LINE: 214/271—-0022 FOR POSTAGE & HANDLING . OR .
: | DERS UNDER $10. ADD 75¢ HAND 9
1—B800—527 —3460 oeaLeR INQUIRIES INVITED! oy oowee [ ®
127
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SUPER SALE!

Offer Expires May 18, 1978

LOW COST LOGIC PROBES

ORDER NOW SUPPLIES LIMITED
This Logic Probe is good for TTL and

CMOS Integrated Circuits. The
Probe can check high, low and pul-
sating levels in digital breadboarding
and other electronic circuits.

The Logic Probe Kit comes complete
with all parts and instructions and
there is an assembled version also.
The Logic Probe Kit includes 2
LED’s, wire, case, and all other
materiais.

COMPLETE KIT............$13.25—Postpaid
ASSEMBLED ONLY.........$17.50—Postpaid

Offer not valid In N.Y. State
No Foreign Orders

POWER booster, in car, 25 watts stereo, trans-
formertess. Guitar amplifier, up to 250 watts.
Schematic, parts list, $5.00 each, $7.50 both.
BURMON, P.O. Box 2483, Dearborn, M| 48123

R oa YES.YOU CAN
= BUILD

- AN
] } ELECTRONIC
AN ORGAN

Thathasa PIPE ORGAN SOUND

with DEVTRONIX easy to build assemblies.
Own the ultimate in organ design & sound
at /s the cost of commaercial organs.

Several models to choose from.
BROCHURE AND DEMO RECORD $1.00

.B
”‘%}/2 ™ - Dept
7 Oraans. inC

5872 Amapola Dr.

San Jose, CA 95129
RECORDS-TAPESI Discounts to 73%; all labels;
no purchase obligations; newsletter; discount di-
vidend certificates; 100% guarantees. Free de-
tails. DISCOUNT MUSIC CLUB, 650 Main St.,
Dept. 3-0478, New Rochelie, NY 10801

BETAMAX 2-Hour video Cassette Recorder.
$200 under tist. Cassettes and prerecorded mov-
ies at discount prices. A&D ELECTRONICS, 5331

Thrasher Drive, Cincinnati, OH 45239
HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired. sales handied by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-D, Box 248,
Walnut Creek, CA 94597.

WOLF ELECTRONICS Mailing
1361 Flatbush Ave. Address
Bklyn, N.Y. 11210 Only

CIRCLE 68 ON FREE INFORMATION CARD

COMPUTER, peripheral, technical reports; pro-
ject supplies; kits. Send $1 for THE CPU HOB-
BYIST, Box 738-RE, Coilege Park, MD 20740

IC’s—100 assorted 7400 series—all marked
$12.50 ppd—send stamp for bargain list. GULL
ELECTRONICS, 12690 Rte. 30, N. Huntingdon,
PA 15642
SAVE  (857.
GOV'YT SURPLUS
ond NEW EQUIP'T

Powerful Battery Motor

1D w010m: Lt car

BIG, £quipt.Cotalog

52995 i
f V4

7100 Ut Wit 40051 wOTON

SURPLUS CENTER "g.8 'ttt esor”

£C-101 CURVE TRACER
STILL BY FAR THE LOWEST COST FULL FUNCTION
CURVE TRACER ON THE MARKET. ATTACNES TO
YOUR SCOPE IN SECOMDS. USED BY EDUCATORS,
bie ["YPROFESSIONALS AND NOBBYISTS ALL OVER Tht
f WORLD. 30 DAY MONETBACK GUARANTEE.

| cono. mes.
$49.50 | apoai.o. |

l ADD 32 PAN LlAllllAl

scierice

PO BOX 1972, BOULDER, COLO. 80306

NEW, adjustable, three output, regulated power
supply, plus 900 parts worth over $400.00 in
complete cartrivision television electronic as-
sembly. Documentation included. Pertect for mi-
croprocessor and all electronic applications.
$17.95 plus $3.50 S&H. Master Charge, Bank-
Americard. Free brochure. MADISON ELEC-
TRONICS, 369, Madison, AL 35758. Satisfaction
guaranteed

NAME brand test equipment. Up to 50% dis-
count. Free catalog and price list. SALEN ELEC-
TRONICS, P.O. Box 82, Skokie, IL 60076

tube when the exposure is correct.
by choosing the parts you wish. We

when 3 or more
total.

circuitry for the entire system.

DC to DC power supply 5528R
Trigger coil S565R
Capacitor 2675R
Horsesnoe flash tube 9941R
Straight flash tube 9244R
Cut-off module 6423R

MAKE YOUR OWN AUTOMATIC STROBE KIT

We have all the parts to custom
design your own automatic photo
graphic strobe,
These individual modules may be
put together in several different
ways, depending on how powerfull,
or whether you want automatic
shut off. We have a DC to DC power
supply, that raises the output of 4
. NICADs from 4.8 volts, to 320 volts)
" We have the trigger coil, to fire the
flash tube.We have 2 flash tubes, a
straight tube 2" long, and a horse-
shoe tube 1'%'' long.
a small, high voltage, high capacity capacitor, rated at 360 V, 600 mfd
38 watt seconds., an electronic cut off device that shuts of the flash
You may make up your own kit
list the price of each part, but

parts are chosen, you may deduct 10% from the
We suggest that only one capacitor be used if the the straight
flash tube is used. With the horseshoe tube, 2 capacitors may be used

for greater output. Use of the cut off module is optional. We provide

STOCK NO.

.- -

video output device to a standard TV set.

STOCK NO.5500R Complete kit of parts.

VIDEOCUBE -TV/COMPUTER INTERFACE yioeocuse | | o

tained RF oscillator-modulator, allowing easy interface with any L]
We provide a reprint
of article from RADIO-ELECTRONICS. Approved by FCC.

STOCK NO.5500PR Partial kit. {Special parts)

also
$13.95 2/26.00
$9.95 2/18.00 o

'DELTA ELECTRONICS

7 OAKLAND ST.,P.0. Box 2
AMESBURY,K MASS. 01913

BOSTON,MASS.
590 Commonwealth Ave, Boston, Mass.

ATLANTA,GA.

DELTA ELECTRONICS HOBBIES

5151 Bufor Highway, Atlanta, Ga.

o= =
SANRAMERICARD [ ]
==

DELTA ELECTRONICS WAREHOUSE OUTLET

recorder

$4

Why Wait?

» 4

?%H", -"- n"
- e —
— et o ——— —
R o ——

The Tarbell Cassette Interface

* Plugs directly into your IMSAI or ALTAIR*
* Fastest transfer rate: 187 (standard) to 540

bytes/second
* Extremely Reliable — Phase encoded (self-
:?.gg clocking)
$3.00 * 4 Extra Status Lines, 4 Extra Control Lines
$2.50 .
$2.50 e 37-page manual included

Device Code Selectable by DIP-switch
Capable of Generating Kansas City tapes

No modification required on audio cassette

Complete kit $120, Assembled $175, Manual

TARBELL ELECTRONICS

20620 S. Leapwood Ave., Suite P, Carson, Ca. 90746

(213) 538-4251

Calitornia residents please add 6% sales tax
“ALTAIR is a trademark/tradename of MITS, INC.

CIRCLE 40 ON FREE INFORMATION CARD

CIRCLE 18 ON FREE INFORMATION CARD




T NEVW LS| TECHNOLOGY M

FREQUENCY COUNTER — 4

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE 3
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH
TOINSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL
SIZE. DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY
OPERATION IS NOW PRACTICAL), DEPENDABILITY, EASY ASSEMBLY AND

REVOLUTIONARY LOWER PRICING $119%5 gr
KITHFC-50C . ... ....... 60 MHZ COUNTER WITH CABINET & P.S. COMPLETE! ¢
KIT#PSL-650 ... ... ... .. 650 MHZ PRESCALER |[NOT SHOWN| . 29.95
MODEL#FC-50WT ... .. .. 60 MHZ COUNTER WIRED, TES¥E 5

8 CAL. ... 165.95 he

MODEL #FC-50/600 WT. . 600 MHZ COUNTER WIRED, TESTED 199.95
- ‘ SIZE:
rc-80 3" High
'l'c‘.o.lc C. 'g
g E opTO bt 4 |y 6" Wide
52" Deep

FEATURES AND SPECIFICATIONS:

DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT
GATE TIMES: 1 SECOND AND 1/10 SECOND
PRESCALER WILL FIT INSIDE COUNTER CABINET
RESOLUTION: t HZ AT t SECOND, 10 HZ AT 1/10 SECOND.
FREQUENCY RANGE: 10 HZTO 60 MHZ. [65 MHZ TYPICAL|
SENSITIVITY: 10 MV RMS TO 50 MHZ. 20 MV RMS TO 60 MHZ TYP
INPUTIMPEDANCE: t MEGOHM AND 20 PF

[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.|
ACCURACY: * t PPM[*+ .000t :AFTER CALIBRATION TYPICAL
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% XTAL|
IC PACKAGE COUNT: 8 [ALL SOCKETED]
INTERNAL POWER SUPPLY: 5 Vv DC REGULATED
INPUT POWER REQUIRED: 8-12 VDC OR t15 VAC AT 50/60 HZ.
POWER CONSUMPTION: 4 WATTS

KIT #FC-50CI1S COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP INSTRUCTIONS.
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED.
GreatforClocks orany LED § ,6B,g 4" digits willlenabls

SPECIAL PRICING!
Digital project. Clear-Red § (120724 hr time OroptahGlockiklie

Crassisiservesas Bezelto |lled ceniswitches or Clock-Catendar PRIME - HIGH SPEED RAM

Kits to operate

increase contrast of digital | «Plug transtormer from 12V DC NS
17x2"PC Board - Ano/
Power Req: 5-15V

SEE THE WORKS Clock Kit 60 HZ- =
Clesr Plexiglas Stand XTAL TIME BASE

5;-6081

[ n"
BT

CABINET | displays eall parts included

3"H,6% "W, 5%"D Black, White or | Prexigiasis

5 n.-- {(25MA TYP ) LOW POWER - FACTORY FRESH
Clear Pre-cut & drilled “ A

CABINET i Cover Kit#850-4CP .‘. Consrenanan | R A e
2%"H.5 "W 4"D $6.50 ea Size 6°H.4% W30 ombled 25-99  1.60 ea.  200-999 1.39 ea.

REDORGREY PLEXIGLAS FOR DIGITAL BEZELS

3% 2/v5. +90%

&-DIGIT LED CLOCK CALEMDAR KIT — meeiers:

DATE- TINE-SIIN2E ALARM £ mn'-'.'.- LR T -l e s e 13124 vir

FOR THE BUILDER THAT WANTS THE BEST FEAwnmmzonzanounnME - time, PC Boards. Transformer. Line
29.30-31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS Cord, Switches and all Parts. Ideal Fit
Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, inCabinetl!

with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm Kit #5314-5 *1995 2/ *38
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 $
VAC/60Hz power pack with cord and top qualnw components lhrough -out. /

m 7001C

DISPLAY

ale 'Elql |3
KITS ARE COMPLETE (LESS CABINET) B K DISPLAY YT}

ALL 7001 KITS FITCABINET I AND ACCEPT _QUARTZ CRYSTAL TIME BASEKIT #78 I

PRINTED CIRCUIT BOARDS for CT 7001 Kits Specy for 7001
sold separately with assembly info. PC Boards are
drilled Fiberglass. solder plated and screened B . CorX-5795

Kit #JD-1CA For Common Anode
with component layout ‘7_'17_15 \_\g .L" L LlIL'(,T::( |
AUTO BURGLAR ]| VARIABLE REGULATED | . 0 12 VOLT AC or

ALARM KIT 90-30 oowes M ar | Mewor  oc PowereD e

B L e v IuaEs oYz A el Y + 6JUMBO 4" REDLED'S BEHINO RED FILTER LENS WITH CHROME RIM

1000 AND OVER s1.29 ea.

JUMBO DIGIT
conversTion kit $925e2
Convert small digit LED clock to large
5" displays. Kit includes 6 - LED's,
Multiplex PC Board & Hook up info
Kit #JD-1CC For Common Cathode

KIT-7001BWITHG6- 5 DIGITS $39.95

KIT - 7001C WITH 4 - 6~ DIGITS &
2-.3"DIGITSFORSECONDS $42.95

KIT-7001X WITH6- .6 DIGITS $45.95

NORMALLY SOUND KEVLESS ALARM waS « SHORT CIRCUIT PROOF « SET TIME FROM FRONT VIA HIDDEN SWITCHES « 12/24-Hr. TIME FORMAT
o S aal i\ POLSET0RN a % 723 IC REGULATOR « STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC
RELAY AT 1M RATE OR DAIVE SIREN ~1T « 2N3055 PASS TRANSISTOR « BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP

e ane BemoD s UN « CURRENT LIMITING AT 1 Amp [l © OPTIONAL CONNECTION TOBLANK DISPLAY [Use When Key Otf in Car. Etc
mounTs unoEr oase  Rewote swircn KT #ALR-1 KIT 1S COMPLETE INCLUDING [« TOP OUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS.

Caw BE MOUNTED WhERE DESIRED CMOS DRILLED & SOLDER PLATED e MOUNTING BRACKET INCLUDED
B oA tas DrotpaaTaramut $9.95 W CuerGLass pC BOARD AND I KIT #2000 s 95 3 on $ 115 VAC 3250
oonou(too;(zs(v';Jw'v:>$(:k1~;i?'; #ALR-1WT ALL PARTS (Less TRANS COMPLETE KIT 27 25 P":’:ép‘a" EA
g it Wit 5
7.?&3‘{;.‘..&'o?ff.téu‘f.-:.wéno::‘%o %' WIRED & EOMER) T srs0l ikl —
STRUCTIONS OR AVALLABLE Wi ) W CT wi ASSEMBLED UNITS WIRED & TESTED
festen TESTED provide J0OMA at 12V and ORDER #2001 WT [LESS 9V. BATTERY] $3728 OR 335
$19.95 | Amp a1 5V, $3.50 Wired for 12-Hr. Op. if not olherwise specified MORE
ORDER BY PHONE OR MAIL >
COD ORDERS WELCOME 0
' I
OPTOELECTRON'CS. lNc- ORDERS TO USA & CANADA ADD 5% FOR SHIPPING. | Bl g
HANDLING & INSURANCE. ALL OTHERS ADD 10
5821 N.E. 14th AVENUE, ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER BANKAMERICARD p
FORT LAUDERDALE, FLA. 33334 $15.00 - COD FEE $1.00. FLA. RES. ADD 4% STATE - o
PHONE (305) 771-2050 / 771-2051 TAX. welbean how o
CIRCLE 59 ON FREE INFORMATION CARD 129
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Mates with two rows of 025" sq. of]
dia. posts on patterns of 100"

& SOCKET

WTCROPROCESSOR COMPONENTS

Tine Incredible

standard .10" x .10" dual-row connectors. Low profile design
Switch buttons recessed to eliminate accidental switching

Part No.: IS-26 No. of contacts: 26 Price $13.80 ea
f{n CRYSTALS IS

THESE FREQUENCIES ONLY = B
Pm r " Frequency Case Style Fr e
Cvia 1000 Mh2 HCI3 Y $5.95
CY2a 2 000 Mz HC33U $5.95
(CY2.01 2 010 MHz HCIIL )
Cv3a 4000 MHz HCI8Y $4 95
Cyra 5 000 MMz HC18 $295
Cviza 10.000 Mz HC1B U $: 95
Cytéa 14 31818 MKz HC18U 5495
Cy19a 18 000 MHz MC18 Y 8495
Cvaza 20 000 MHz HC18 U §4.95
Cv308 32 000 MHz HC18U $4 95

» Analyzes any type of digilal system

Trouble shoot TTL. CMOS. DTL. RTL s * Some applications are

Troubleshooting microprocessor
address
Examine contents of ROMS
Tracing operation of control logic
Checking counter and shitt

0

* e

CONNECTORS
PRINTED CIRCUIT EDGE-CARD

156 Spacing-Tin-Double Read-Out

o

A

Featured on February's Front Cover of Popular Electronics

Modei 1004

Logic Analyzer Kit
Model 100A

$229.00/kit

Checks data rates in excess of 8
million words per second

-

Schottky and MOS families

Displays 16 logic states up to 8 digits w.de

See ones and zeros displayed on your

CRT. octat or hexadecimal format

Tests circuits under actuat operating conditions

register

Model 10

8212 8 Bit Input/Output 495 MC6800 8 Bt MPU 1995 [‘Pennywhistle 103"
centers and shielded receptacles
JU M PE R s Prob i e 8214 Priority Interrupt Control 7.95 MC6820  Periph. Interface Adaoter  7.95
(oo hojes i back. Choice]  ga15  8-Directionat Bus Drver 495  MC6810AP1 128 x 8 Static RAM 5.95
ol 6 s 187 lianpth 8224 Clock Generator/Drier 595 MC6B30L8 1024 x 8 Bit ROM 15.00 $129.95 «it ol
Part No. No. of Contacts  Length Price 8228  Sysiem Controller Bus Onver 595 280 CcPU 24.95 t ny
924003188 26 18" §538¢ea - § The Peanywhiztie 103 1s capable of recording data 1o and 1om 2udwo tape wthoul
L - 4 " RS LR . el 61 [E0iFrgrmenis for e fhcoraurind W 4K t6Teomeonicale dcty
924003-06R 26 6 78 ea 80804 Super 8008 31093 ) s s 149 § ¥ el
924005-18R 40 W 82ea gLl % o 5 i SacBoll s emcd i stemsimaTs AT Wi RompreigRY
$ P8O8SY cPu 895 202 102481 Stane " o N 2041 4l d0justments 3 10
324005-06R 10 6 733 ea i <26 R 3 1 Feaah, apamue s
924006-18R 50 18" 10.31ea - Al T 21 2614 Sane 595 | Oata Transmission Memac . Frequency-Sntt Xeyng vex. (natduples
2‘ 005,068 S0 6 215 ea 1 Hex 32 BT 2 00 M5 us -
— er 40 BIT o 749 Stane 245 | Manmum Data Rate 00 Bave )
JU M PE Sulﬂer to PC boards for instan 222 Dual 132 B SR o ::uv :uln 59 | Oata Formal chi :s'::;n o " red
.' tahc 695 Detween [ e
plug-in access via socket-connector i e, = 8599 Stanc ap | Receten Crannet Fraquencies 2025 s for space, 2225 Ha fo an
H A D E R fumpers. 025" sq. posts. Choice 727 Duat 2 BI Ses 2L0291L02 Subc 2 Teansmit Channel Frequencies . Swicn sewctade. (ow (normai) - 1070 space
of straight or right angle 229 Dual 512 81T .00 ;;fg? E:MQ ;? 1270 mark; High - 02 2225 mar
Parl No. No. of Posts  Angle Price ;:’Jg ?a“;f ;&&" :: UPDATH 21041 Dv‘m‘mx 16 P A :,'.‘,.'.‘,'..'.,sl'.":,'?"" : 5 abm
923863-R 26 straight $1.28 ea 3341 I 695 Lo X Oyzie 4BjdS %
923873-R 26 numuanule 1.52 ea TS0 16aa Reg 195 11028 E5 "“r‘mos 559 | Pacewe Frequency Tolerance .. Frequency reference automahically adfusts tc
923865-R 40 straight 1.94 ea UART'S 5200 2048 Famos. 1498 low for aperation detween 1800 Hz ana 2400 Mz
$23875-R 0 right angle 230 ea BTSN weles B e A - Sfog | [ VLN inpefce : )
B rstate 500 o
923866-R 50 straight 2.36 ea 25142130} Char G,:“;;, - $ 998 745287 1024 Stat 79¢ | Powsr Requirements 120 VAC. singie phase. 10 Watts i
23876-R 50 right angle 2.82 ea. 2simiouaily (ohe, e <Gomnrie b 3‘;; —Zoohd ? k] Prvsicel
2516 Char 10.95 2 5 5 pnnted circut boarg
i MMS230 2048 BIT{S121 4002548 195 e 3 Eprom 2 VOM, Audio 0 F Qunter 2
fom 630 102 Tn-Su
uif INTRA CONNECTQB e GR  DR N P .
Proviges both straight and right angle Mates r\ th 3 r H d
with standard 10" x 10" dual row connectors (i.¢. 3m, Alnsley SPECIAL REQUESTED ITEMS Croce et o(\g‘ e an
etc.} Permits quick testing of inaccessible lines FEMIBIT $5.00 19C%0 9.95 43 395 | uMsany 4 9s $9 95 each
Part No.. 922576-26 No. of contacts: 26  Price $6 90 ea. | ay.3.8500-1 750 N33 395 lcwms 2495 1011011 25 00/5m | wmsasz 495 . Cc
= AY-69100 1750 8T 750 IcM7207 750 95H90 1195 Mmsie 499 0
[A5] I NTRA s WITC H AV5.9200 1495 8197 200 CMI208 2200  MCI6IP SO e - Leaves two hands free for
.. = AY-5-9500 495  HDOES 1.95 CM7209 7.50  MC4016 (74416} 750 MM5318 995 working
AY-5-2376 1995  MCMESTI 1350 MKS0240 1250 MC1408L7 895 | umasiee 205 * Clamps on edge of bench. table
Permits Instant line-by-hne switching for diagnostic or QA | 937 195 :gx%]‘ Hg l“m,‘,:' u’)g :‘C';_QM 995 Msb 995 of work bench
testing. Switches actuated with pencil or probe tlp. Mates with I ez s o * Position board on angle or flat

position for soldenng of clipping
° Sturdy. alurminum construction
for hobbyist, manufacturer or
school rooms

nstruction, and data tiow

Easy to assemble — comes with step-by-step
manual which includes 80 pages on iogic analyzer operation

(Model 100A Manual - $4.95)

Monitoring |
Vvenitying proper system operations
during testing

DIGITAL STOPWATCH

« 8nght 6 Digit LED Drsplay
» Times 10 §9 minutes 59 59 seconos.
o Crystal Controtied Time Base

Rl [0pwatch

1o, sage Fvnt - o
Kit — $39.95
Assembled — $49.95

Heavy Outy Carry Case $5.95

Stop watch Chip Only (7205)

$19.95

0 sequences

Biturcated Contacts — Fits 054 to 070 P.C. Cards
30

PARATRONICS TRIGGER EXPANOER - Model 10
Adds 16 adotional bits. Prowvides digfat delay a0d quaification of nput ciock
and 24-bit trigger word. — Connects direct to Mocel 100A for integrated unt).

Model 10 Kit - 5229.00
Baseplate — 83 95

Moge| 10 Manual — §4.95

PINS {Soider Eyeiet) $1.95
18/36 PINS {Soider Eyelet $2.49
22/44 PINS (Soider Eyelet §2.95
50/100A 1.100 Spacina)  PINS (Wire Wrap) $6.95

25 PIN-D SUBMINATURE (RS232)

DB25P PLUG $3.25
DB25S, SOCKET $4.95
DB51226-1 COVER FOR 25S/25P $1.78

LOTS OF POTS

Untested %" square Spectrol Trimpots
Single-turn Printed Circult Potentiometers

GB134 3 or (3202550 0 v 24pes. $2.95
GB135 3ea o JZHCSK 2 0cs. $2.95
GB136 3es o 100K-200K-250K 500 24 pes. $2.95

1Meg-2Meg-2.5Meg-SMeg

.KP”[CISIIM’ 3%-0igit Portable DMM

ey « 6" LEO Display

» Crystal-controter
on 1 o Fully Automatic
« Portabie
selt-contaned
. Sue
o x5

g

o O
A

Freq Response 50-40C W2
0OG/AC Current: 0-100mA
Resrst
Sue 64

140,

Accessories:

Model 2800

[ —f]—
100 MHz 8-Digit Counter

« 20 Hz-100 MHz Range

compietety

I 75 x 138

g ¢

ACCESSORIES FOR MAX 10D:

« Four power souces, e
baftenes. 110 or 220V with
tmebase charger 12V with auto
highter adapree and exteenal
72-10V power supply

MAX-100 §134.95

Model KB500 DPM Kit
Model 3110-5C-5V Power Kit

3%2DIGIT DPM KIT

o New Bipolar Unit

o Auto Zeroing
. D

e Auto Polarity
e Low Power
o Single IC Unit

$49.00
$17.50

- JE7UU CLOCK

(Values subject to substitution within each group.) $99.95 :c :“:“;"m‘:c'” SO Chiger Emiealt
[EXTRA SAVINGS8uy ail 3 (G8134. 135 & 136) tor only §7.49f  Comes oo e A Use power from ca atlery Mool 100 — CLA $3.96
ieads operating manu atteries BP-26  20.00 | cparger Eiminator
V" mounting holes 19 100 s soae rse Carrying Case LC-28 7.50 | vse 110v ac woon 100 — carsns | e ae KIT ONLY
$195 $143
g © | CONTINENTAL SPECIALTIES PROTO CLIPS HEXADECIMAL
- 255 187 PROTO BOAROD 6 Other CS Proto Boards 4 PIN $4.50 ENCODER 19-KEY PAD
$15.95 PB100 - 4.5 x6 $ 19951 16 PIN 475 I
WPCI21  SPDT  on-ofi0 5205 sts (6" fong X 4~ wide) PBI0Y - 58" x 4.5 2995) 24PN 850 o ABCODEF
3 ::' S 26; ! ;7 PB102 - 7" x 4.5 39951 40PN 13.75 o Shift Key
MPC223 on-nor % 168 PB103 -9 x 6 59 95 DESIGN MATES « 2 Dptional Keys
PB104 - 9.5 x 8 7995 DM1 - Circutt Designer
. PB203 - 975 x 6% x 2%  80.00 $69.95 $10.95 each
pusw gutton 8123 EH PBODA - 9.75 x 612 x 2% 129.95 | puyp F“;‘f’";? Generator
X e 4.95
LOGIC MONITOR $84.95 | A New 63 KEY KEYBOARD  $29.95
PUSH BUTTON MS102  OPST  momentary open N 3 for DTL. HTL. TTL or CMOS Devices . $74.95 IN STOCK
Minatute MS103 SPST  momentary closed .35 30 3 $ine e e lms nnwm lenum 63 unen
e #hole L
. w . .[==E QTPROTOSTRIPS ™ :
206 8 D ‘ c 7 165
2067 Monap 7wt 95 185 i U L
206 Tidin Gip _8mnch 22 215 - "'"""H' 'm'"‘ 9 M; P g: 4 AV | zm im' E:: :"ﬁ: ;: ‘:\: 1‘1,4:"
= : ¢ Chup ten « "
1/16 VECTOR BOARD - o o
20n - 3 1 - ~ . Q112
o e R Y S g JEBO3 prose -
PHENOLIC CPAI0GOP 480 650 1T 18 o = = e
169744 062XXXP i80 1700 363 332 o G {Expenimentor 300  § 9.95|
& o @ oo o foeeewa son] [TEH S TR o g
169Pa4 062WE 45  17.00 504 483 $5.00 Minimum Order — U.S. Funds Only Spec Shests - 25¢ — Send I5¢ Stamp for 1978 Cata) Test Qs bt e MEN
oSS :ggz: g‘émn ﬁ g :;g gg ;:g Calitornia Residents — Add 6% Saies Tax Dealer information Availaba i T " It = . A .
COPER G100 MR, T 1978 v $9.95 Per Kit
INSTRUMENT/ a es ATALOG | ‘ __orinted circuit board
CLOCK CASE m NOW b
AVAILABLE T'L 5V 1A Supply
Injection molded wnit. ELECTRONICS s 132 4 0Dy USQ e wetl ingwn
1 AMP u
Y v 1021-A HOWARD AVE.. SAN CARLOS, CA. 94070 s e 1 ke T 1 11 you o
4 \ PHONE ORDERS WELCOME — (415) 592-8097 Sy liegyoU e Tone Sck sge AU ofelracdwere
$3 . 4 g Aavertised Prices Good Thru April .. $9.95 Per Kit
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% P 2
/"G 7 400N TTL S BUGBOOK® PR, ., e ] WIRE-WRAP KIT — WK-2-W _
i1l Continuing Education Sries 2301 vome oumne over 90 » vowcn
PR il ”"ﬂ 1 | g roater 2t et e 20 N 80w TTL I chus 0 v o ot WRAP o STRIP o UNWRAP
SNAIBON 125 IGHOK v Sy ou & i st e « Tool for 30 AWG Wire
SNT400N 16 SNIAI2N » o - oo loples s uge
SNTOI 8 KT W SNT4IS1NENS | S, s (L0 Supiovs AL 3 ROM 3 s much michmew [| ROl 0f 50 Ft White or Bive 30 AWG Wire
e i ST s 1 il » 0pcs each? 2 3 84 lengths —
SNT403N 20 SN747SH 50 SNT4163N % the oy |
SN7404N 2 SN476N ) SNTA164N 9 % by Poter & ooy, Dowid 0 Lovoon, W) pre-stripped wire @
SN7405N 20 Snrzw 500 SHI4 16NN 99 n o Thet viiurne onl Wroct pou B i Sious UAAT chup — gt o engortant
SNT406M ) SN7480N 0 SN74166N 125 =— - ve_wd row ® oo covers s1 1.95
SN740TN 3 SN7482N 9 SNT4I16TN 125 —_—= ::: .-m 900 B RS 232 rmeriece Parnciianty —_— -'.."'.
SN74OBN 2 SN7483N n SNZATION 210 e et §
SNrow 25 SNt 89 swaran 600 | Fodias iR AFFLILAT NN R | & WIRE WRAP TOOL WSU-30
SNZ410N 2 SN7486H ] SNTA1IZIN 150 RenumcEpOOK WITH EXPERIMENTS oy Puter R ooy, Dovid § Lorses, WBANY., Jomemon & Thoe ot WRAP o STRIP o UNWRAP-3$5.95
SN7411N 0 SN7488N 35 SNT417AN 125 Huy nowerd 08 Beritn Morw 15 i boCH Tt puts @ 38 gt Beniduk Aewng Much wehSbl test —
SNT412N » SN74BON 249 SN7417SN 99 [l ™ 500k shows YOu what D 355 Bmer 18 and how 10 wae € inciatnd a0 Over RIS a0 0 20708 OF GROMVIVAES 1\ ShCh ) /SR COMIOY IRpkorIs the W|RE WRAP W|RE — 30 AwG
SNT413N o SN7490N 45 SN74176N 79 | 100 varoes dmnn oquatons ond graght 19 Creeks 1My 10 GO ""”'.:&‘_"“‘.nmn'mm_-._ " $1 SO $195 100ft $2 95 # $1500
SIS N i) SNTIIN s SNIALTIN 19 [ S e v e et o oo sratrai i o o HUGROOKS | § 4 b procsesm w4 BUGAOON | 251 min $1.25 1000
SN % w4 S 209 | Bl G B e et sai] SPECIFY COLOR — White - Yetiow - Red - Green - Blue - Black
SNTAUIN ¥ SNT49IN 49 41 TAETRSTTITN T MANUAL (LY ] e
Woow X Swew 7 SN 20 i b e o e ) e s S (v o e s s e sy wa|  WIRE DISPENSER — WO0-30
SN74 4 ARPEATENtS  SUQOREBONS T iy
SN7422N a9 SNTA96N 9 SNTAIBAN 195 | oona ectromct A mem tor il meckng BOROA mucrocomeuter vertung A rsgrai appronce w0 wieatneied | o 50 11 rpll 30 AWG KYNAR wire wrap wire sa.‘s ea.
SN742IN 37 SN749TN 300 SN74185N 195 NEF ANF o Cuts wire 1o o.smq length
SN7a25N 3 SN74t00N 125 SHTaeeN 1500 |, ede 10 WoRCan of operahons ampsers Over 28 axpe o Strips 17 of insulation  Specity — Blue-Yeliow -White-Aaj
SNT426N. 2 SNT4107N 39 SN74187N 600 § mems on i prases of Op = ——
s SNTAIOM 95 S 3% N REPLACEMENT OISPENSER SPOOLS FOR WD 30
SN742N 2 SNIATIGN 195 4
SN7430N 2% SN74I2IN 39 SNTAIOIN 125 | 10N o cebge 4 progrn o oo ceomppng w0 S Specity bive, yellow, whits or 1ed $1.00/3p00l
SN7432N 2 SNMIZN 39 SNIISN 89 — — TR T o Special |
SKTAITN % SNHIZIN 50 SN7a1gan 89 || COMPLETE MANUAL FOR OIGITAL By John Waiss resks mi STEWART WARNER
SN7438N 3 SN74125N 60 SN7a194N 125 [[Famiianzes techmcian of noDbyISt with Basic theanes behing digal clocks Includes trouble shoatng quides basic Inventory Clearance Ofter
SNT439N 23 SNT4126N 60 SNT4195M 75 [ charactensiics of clocks  masmrg lechmigues clock ComPonent data sheets and construchon oS [T 10(mia.) T e PM min 1 wm 1098
SN7440N 2 SN7AtIN 125 SN74196N 100 e o WASUE  $120M00 $9 e $80 00Aot SW7A82 54 900t 44 [iws 430 000t
AN 5 SNTAIN 98 SNTATN 100 125w WH0r 2% 10000 SWr483 35 il 300K
SNTA4N 1] SNZA1AIN 118 SN7A198N 175 xC209 Re¢ 5%t WA 2m 18000 SW7486 220 1900 180
SNT443N 7% SN7aTaN 295 SNT4199N 175 | xC209 Green Ity wh _m 28 18000 SWRN 350 :1,: o0 J:; ':I::
SNTadAN I SNIataN 125 sira2oh 559 F x(209  Orange 481 DISCRETE LEDS e X e SN 30 wm
SNTA4SN % SNAIMN 300 SNT42SIN 179 xC209 Vellow 481 0 wWel 22X 18000 SW/M95 3% M [
SNZ446M " SNTAUSN 115 SNTA2IN 90 2 o o s w1 1000 SW4% 30 3100 d0W
SN7aalh 68 SN7a1aIN 235 SNT42BIN - 225 00y Red 531 €526 fed 581 XCS56 ST | W 000 SW7a100 590 6600 f: m
it S e g o0 | R G a5 x5 A w3 s | o® Wns im a% w®
SN7AS0N 3 T 125 428 -~ 4 i
SNISIN 7 SNIAISIN 79 s s | K2 emm o A8 O Ce N e 1000 SN 220 w1800
a2 SRS (3 EeELE IECET I as xC26  Cea 481 XO356 Do SWiaz 42
SNT454N % SNPATMN 125 SKHUIN TS i gg m::g g: 220;1
N7 2 SNT4155N 8 SN74368N 75 % N
;“:3: 2 SNIAIS6N 89 SNTAON 225 SALE DISPLAY LEDS W Wo W0 60 EE L
SN7ATON 45 SNT415TN L] SNTA39IN 228 o v i e W PMCE ;: x 2: m::;; i: ;1 B 'L:
20% Discount for 100 Comdined 7400's MAN 1 Caresmd deviobi-red 70 2 MAN 8680 Cwrras Cathode o w T I 8000 SWI41% 400 %W WM
MAN2 57 Dot Maitm-ed L] :r MAN 6710 Common Anode-red -0 D :: "11 m 8000 ;l\'ll_,u: ;: ; :_ :::-;lt
MAN 3 Cathode-red 13 A Anode } F ] 80 00 41 ]
CMOS MAN 4 Common Cathode-red [TAE ] M = 000 SWIAIR 450 dLm kI
cOs000 23 CO404 5 Des2 B | wavs2  Comrem Anote-green W i 220 W00 W0t 250 21 X0
o wm' 23 Coanss 179 MC1as62 1450 | N 71 Comrain Anove-red o Ll ] 350 W00 SWHER 490 Mm G0E
ool CO0LI NN 2/50 W 3o | Mmn common moe na wm o WK 2% % 2000 N
coand 135 MAN 74 Common Cathode-1ea Rk w1 Pre-tubed o Na mixing or combining grices
CDa007 25 74000 Sorves kT A L
e B 2em 8 ey | s cwesesner ' TV GAME CHIP SET — $7.95
04010 49 D03 055 4002 55 u:: ) * g ™ o .
04011 2 = b acot il e ot . w149 Includes AY-3-8500-1 Chip and 2.010 mhz crystal
o » couse 149 MAN 3630 Common Arade-oringe <1 S 118 e e {2 010 crystal — 5.99 ea/AY-3-8500-1 Chip — §7 50 ea )
oML £ M9 99 TCM 30 L N30 Common Catoor-onge  EH 1 B 1.
Gy 11 Como v G G | M0 Common ace o = - 1o ZENERS — DIDDES — RECTIFIERS
cods 119 74C30 65 G n Wl il -_ —_
04016 “© COs066 ) racaz 215 | MAN4G0 Comrmu Caoononge B e e Vs w PRCE TYPE  VOLTE W
Co4017 119 CD4068 » 7e7 150 | M4m0 g""" M"'”" :: y - 3 e N6 10 e 210 INADOS WEPNVIAMP 104 E
€D4069 45 MAN 4730 Cpmrum g 'Y s INTSIA % A 40 [ 1NAOOS  EIIPNV 1 AMP 101t NI
04016 %9 nen 115 st § e S (NDSO0) M W !
04019 49 oo = 7489 400 § WAk 4rid Commn Caroge-rea @ o s e i o e R W2 RE G 4T DT Py 0@
C04020 119 74090 300 o & INTSY  m2 E¥m 40 f IN3600 50 i
CD4021 19 Ccmn 49 74091 200 MAN 6610 Common AnoGe-orange-D 0 W P 5082-7300 4 1 7 Sgt Dge-AHOP HE |:= WA BB ey RS om $1m
oz 119 el 05 74095 200 | MAN 680 Common dnoce ciege 20 5082:7302 4 x 7 S0 Dwga-LHOP 00 o bz aom 8100 a3 oniyizlico
740107 126 Common Cathods 0range- 7304 Overrange characier {21 s N9658 400m
o & Cpaosz 2 240151 290 | MANS650 Common Camodeorange -1 560 79 s L o o We22 56 500m 8 N7 S6 e 2
04025 23 CDI0U Y TaCise 300 | _MAN 5660 Common Anoce 0 IN2M 62 S0Om 0 W78 62 e »
coazs 225 OIS i1 218 - 5235 68 500m 78 NI 68 1m »
Coa027 ] MR B uCi0 328 ¥R-2206K8 Kit $19.95 XR-2206KA Kit ’3“4’5 WS2% 75 500m 8 N7 82 e »
WAVEFOAM TIMER 1 1w 2
04028 8 MCU419 495 740161 az [ en 200 eavErone TS N 1]::: f:o 4o : g : gEy o &
] % el S ;‘2‘2 i i 34 ‘r:Ame ' : XA 205 s8 40 xR 3209 1550 nassa 180 10m 6100 1NIBI SO PNV 35 AMP 160
Chic & pciasoy b ordts 0| e 8 AJ089 375 { R 2206CP ss0 1R $S6CP 1O 0 gi00r SOPNV TAMP 12100 INTIB4 100PV ISAMP 170
04035 %9 ousoR 398 40173 260 | ca0 138 ¢ Ejssece |
04040 119 i 740193 215 | iome 130 CAN91 350 | 1R 2207 385 MSCELLANEOUS *R 25560 200 twa0m 00PNV 1AMP 12100 INIIBS 150 PV 35 AMP 150
CD4041 125 g,;':;"’ q ,’3 74019 275 fcaxsy  1s0 CAnO2 29 "R 2211CP $670 KR 2240CP 480 0 44003 200PV 1 AMP 12100 INI186 200 PNV 35 AMP 180
COR0Z &) oisis 2% 0C% rso f raosy 325 CAWZ 218 5""&‘:”"“”"3’” ERsLe . st ook toors | oot 0P 1 12100 TN1ISe 40PN ISP 300
7 1 CAN3C 139 | xR 13 s xR 1 xl
Coa518 129 80C9 50 Em 3:; A0 128 | \:‘%p 1223 XA |$ s 3 0 :gcv ?: SCR AND FW BRIDGE RECTIFIERS
3080 v 49 | 2R 3 (LR 1 X A
(CErs w LINEAR i foae 2w G B e 299 n 2208 520 R SICT v cxo 154 @ 400 e L
LM301H 1 (M340T8 125 LM74ICH 35 [0} as:‘%zgv R =
LM30ICK 3 LMMOT 12 125 LM741CN 1 — TIN 2328 1
LM02M k] LM340T 15 128 ICECIREL » “os 25 :f sm‘g‘,’g‘“‘ LOW PROFILE (TIN) SOCKETS v 249 50 100 WMOA 960 1 124 @ 50V FW BRIDGE REC 198
LM304N 100 LMMOT 18 125 AMP4TH ;99 o g 1% 15 24 pin s 3 % MDA 980 3 124 @ 200V FW BRIDGE REC 195
(M305H 60 IMMOT 24 125 TN G 0 i “ . “ b T
M30TCN 35 M3SON 100 wrw n [ B2 x o @ 59 » w2 o TRANSISTORS = iv®
W30 100 3siEn 6 T T ) 2 Won 6 & & reu | hiw 5 ey — @
LM30SCN 100 3 178 - 3100
W30S 110 N 118 M0 119 ’f L ) £ 35 SOLDERTAIL STANDARD (TIN) " . ] e s ) 330
Lm309k 125 LMI7IN 32 LMI30SN 140 " P‘: Sgo ;5, ;‘ - ?):m: S' 3: x o i B3 . om st oo ::::
M310cH 118 W7 400 ok 85 | 160 2 i Won 1% s 130 b B o ne o 1)
(A b Lmason 1§25 T SIONEISS 2 '3 }; :Z 3 . ot -1 M 3% M0 an 0
oo emou @ % " SOLDERTAIL STANOARQ (GOLD) = e o i w | s e
. 1 - E Y
e th G 3 MR 3 |e x4 g peosnoe | Bar B oa 0 EEEE
LMIION 130 NESO1K 800 LMI496N 95 5 % ¥ i o 1 020 126 as a0 N0 B0
LM320K 5 135 NES10A 600 LM1556V 178 18 po 52 1 " W@ on 175 159 1es s $1 00 noms B0 E ot 2?0
(MA20K 52 135 NES29A 9 Lz 195 2o M0 ross aB1 00 ) £
IM320K 12 135 NES31H 300 LM2OtK 294 WIRE WRAP SDCKETS (GOLD) LEVEL #3 rom o men e et B
LM320K 15 138 NES36Y 600 Lm30s3 150 8 pn s4 k') 35 22 pn % 8 5 (=l B0 Pt i) 008 )7
IM320TS 128 NESAQL 600 :Mgg:m , :»g 10 pin 15 4 ;7 - ;: oin s; 23 ) g ) 350 s 44) 00 i 0010 9
LM320T 52 1 2% NESSON 130 M. 13401 ' 9 k'] on
3T 125 NESSSV 39 LM39OSH 5 16 pa 4 2 a 36 gun 159 145 T CAPACITOR $0 VOLT CERAMIC CORNER
(MI20T 12 12 500 LM3009 128 18 oin s 68 62 40 pn 175 155 140 DISC CAPACITORS
LM3207 15 125 NES618 $ 00 LMSSSEN 1 85 19 10-49 50100 19 1049 50-100
(20T 18 128 mses s vy 1 | 50 PCS. RESISTOR ASSORTMENTS $1 75 PERASST. o 06 04 03 0o.F 05 04 03
M1 24 125 NES6SH 178 LM75258 % 100HM 12060 1SOMM  1BOHM 22 ONM 22pt 05 04 03 OMd7uF 05 04 ®
IM323K 5 595 NESGSN 125 LM7S3I4N 75 0 arpt 06 04 03 Ol 0% o 03
32N 180 NESGECN 17 80388 495 ASST. 1 Sea  270HM  SI0HM 39 OMM a7 DM 56 DWM 174 WATT 5% rcs 100 pt 05 04 03 02 % 05 o
LMIIN 29 NESBTH 195 LM75450 49 BAOHM B2 OHM 100 OHM 120 OWM 150 OHMt 220 pt 05 04 03 047uF 08 [ 04
LMUOK S : g: NESE7V 149 ;S;:;g: i;g ASST. 2 Ses 180 OHM 220 OWM 270 OWW 330 QMM 390 OHM 174 WATT 8% S0PCS 470 ot [ “o:“' 035 uF 12 08 01
LMK & LMT03CN 5 L MYLAR FKM CAPACITORS
(Myoks 13 LMT0M 29 TS4s3N 39 SOE e CIELT (EICD - _— ootmt 2w o ozl 3o o8
MoK 12 138 LM709N 23 ISASACN 39 ASST. 3 Sea ' 15K 18¢ 22 2 174 WA S0 PCS 0022 2 W o7 o PYRR S
Lm3aok 15 135 LM7108 9 754910 ed Im i am Y 68n 0047mt 2 W o7 imt 2 a v
a0k 18 135 LM71IN » TATICN 4 ASST.4  Sm an 10 12w 156 i 14 WATT 8% 50 PCS ot 12w o7 2m E A ]
(MMOK 24 138 LMI2IH ) 75494CH L] , . +20% DIPPED TANTALUMS (SOLID) CAPACITORS
Lyt s 128 L7238 s ACast 5% o m o e o VIV 28 23 17 1S3V 0 26 2t
IMM0T 6 125 LM73IN 100 ng% 395 ASST. S Sea 56k H8n [ 1008, 1200 174 WATT 9%  SOPCS 1 2 0 177 22257 n 27 n
200 32 1508 1808 200 21m 3300 Zawv W W 0 v N a2
33738V 28 2 17 4 125V R 2 2
741500 2 74[_500 T T | orastss v ASST. 6 Ses 390 ar0m 5606 80K 820% 174 WATT 8% S0PCS gx o4 B @ ol g 4 B
74502 2% st 150 " rom oM vaw 22m - BV M B 7 0w © ¥ 2
741503 29 sy .7 Ses 2°M I IMm o™ 5 6M 14 WATT $% 50 1 7o
TaLSO4 ¥ J4LSTS ) e va | ASST q PC $9.95 ea e e it L Ui Qe IR
744505 3 sk 1 s s | ASST. 8R Includes Resistor Assortments 1 -7(350 PCS.) . . pentryes B
74508 28, 4LS83) iz e 1% a7 15 13 10 a2y 18 1 10
7510 = TaLse 45 7asiee 195 | 55.00 Minimum Ordor — 115, Funds Daly Spec Shasts - 28¢ — Sens 35¢ Stamp for 1978 Catalog ) B 0L LIV
74813 ] 74159 & 7415175 195 | Callfornis Residents — Add 0% Sales Tex Dealer Inormation Availabla 3N W 13 10 0By 1s 13 10
T4L5M4 175 741592 Ll 7415181 369 472¢ 16 " it 102V 16 " n
mem  m o wm s uow s .t . I L R
TaU526 39 o 0 LS 101 G W05V 16 M 12 a7y 15 13 10
sz £ LSLS9% o sz 0* ?«‘ 1978 Zd 18 12 412 15 1310
74528 39 74L5107 9 Tas193 249 QA CATALDG e B Bl 5 8 O
50 3 745109 £ 45194 189 ()08 v e 17 s 0nev w12 0
141532 & s % T4rS IS IS, { NOW asv 7 2 19 0% 15 B N0
74540 £ sz 128 2 178 aed B W Hes W
nsz 125 s 12 ses? 17 E LECTR D NI C 5 AVAILABLE WSV 3 N 24 sV 24 A 19
74547 125 745136 9 745260 55 s BB B o 0 5 m
7 B it S o { L 1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 s @ oo@ w2
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .25 ww .45 %zgggg: '::': (2N2222 Plastic .10) :g
1N4005 600v 1A .08 14-pin pcb .25 ww .40 . 1
1N4007 1000y 1A 15 16-pin  pcb 25 ww 40 e M loic) e
1N4148 75v 10mA .05 18-pin  pcb .25 ww .75 2N 3054 NPN .35
1N753A 6.2v z .25 22-pin  pcb .45 ww  1.25 $T§?§‘§ ";J;";J }3 5A|_ 6?; gg
1IN758A 10v z 25 24-pin  pcb .35  ww 1.10 ar’ingion v
1N759A 12v : 25 28pin  pcb 35 ww 145 | Dlrar resss8 teneomanode 199
1N4733 5.1v F4 .25 40-pin pcb .50 ww 1.25 XAN?ﬁ ; seg com-anoge :geg; }gg
. MA seg com-anode (Re .
mggzie }Z: ; gg Molex Dln.s .01 To-3 Sockets .45 mﬁmggx) ;seg ggm_:ngg: :8,?{;99; :gg
-] Se m-an e w .
1N52458 15v z .25 2IATTR.Bia0 k. 120 MAN74A 7 seS com-cathode (Red) 1.50
25 Amp Bridge  200-prv 1.95 FND359 7 seg com-cathode (Red) 1.25
C MOS - TTL -
4000 15 7400 15 7473 .25 74176 1.25 74H72 45 745133 .40
4001 15 7401 AS | 7474 .30 74180 .75 74H101 .75 l 745140 .55
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .30
4004 3.95 7403 .20 7476 40 74182 .95 74H106 .95 745163 .35
4006 .95 7404 15 | 7480 .55 74190 1.75 ] 745157 .75
4007 .35 7405 .25 7481 5 7419 1.05 74L00 .25 745158 .30
4008 .95 7406 .35 7483 .95 74192 .75 74L02 .25 l 745194 1.05
4009 .45 7407 55 | 7485 .75 l 74193 .85 74L03 .30 745257 (8123) 1.05
4010 .45 7408 .25 7486 .25 74194 1.25 74L04 .30
4011 .20 7409 15 7489 1.35 74195 .95 74L10 .30 74LS00 .25
4012 .20 7410 10 7490 .55 74196 1.25 74120 .35 74LS01 .35
4013 .40 7411 .25 7491 .95 74197 1.25 74130 45 741502 .35
4014 .95 7412 .30 7492 .95 74198 2.35 74147 1.95 | 74LS04 .30
4015 .90 7413 .35 7493 .35 74221 1.00 74151 45 741505 .45
4016 .35 7414 1.10 7494 .75 | 74367 .85 74155 65 741508 2D
4017 1.10 7416 .25 7495 .60 74172 .45 74LS09 .35
4018 1.10 7417 .40 7496 .80 75108A .35 74173 40 74LS10 .35
4019 .50 7420 15 74100 115 | 75110 35 | 74L74 45 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .55 741520 .25
4021 1.00 7427 .45 74121 .35 75492 .50 74193 BRI 741L.S21 .25
4022 .85 7430 15 | 74122 55 | 7401123 85 741522 25
4023 .25 7432 30 | 74123 .65 | 74H00 A6 | 741832 .40
4024 .75 7437 .30 | 74125 .45 ‘ 74H01 .25 74500 35 | 741.S37 .35
4025 .30 7438 .35 74126 .35 74H04 .20 74502 .35 74LS40 45
4026 1.95 7440 .25 74132 1.35 | 74H05 .20 74503 .30 741542 1.10
4027 .50 7441 1.15 74141 .90 74H08 35 | 74504 .30 741L.S51 .50
4028 .95 7442 .45 74150 .85 74H10 .35 74505 .35 741L574 .65
4030 .35 7443 .65 74151 .65 l 74H11 .35 l 74508 .35 | 74LS86 .65
4033 1.50 7444 .45 ! 74153 .75 74H15 .45 74510 .35 741.S90 .95
4034 2.45 7445 .65 74154 .95 74H20 .30 74511 .35 741593 .95
4035 1.25 7446 95 | 74156 .95 | 74H21 .25 ‘ 74520 .35 7415107 .85
4040 1.35 7447 .95 74157 .65 74H22 .40 74540 .20 7415123 1.00
4041 .69 7448 .65 74161 .85 | 74H30 .20 74S50 .20 74LS151 .95
4042 .95 7450 .25 74163 .85 74H40 20 74S51 .25 7415153 1.20
4043 .95 7451 .25 74164 .60 74H50 .25 74564 .20 7415157 .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 .35 7415164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 1D 745112 .60 74L.S367 .75
4049 .45 7460 40 74175 .80 74H53J .25 745114 .65 | 7415368 .75
4050 .45 7470 .45 74H55 20 74C04 .25
4066 .95 7472 .40 I 74C151 2.25
4069 .40
4071 .35 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .70 8038 3.95 ; LM320T5 1.65 LM340K 15 1.25 LM723 .50
4082 .45 LM201 .75 LM320T12 1.65 LM340K18 1.25 LM725N  2.50
MC 14409 14.50 LM301 .45 I LM320T15 1.65 LM340K 24 95 LM739 1.50
MC 14419 4.85 LM308 (minf) .95 LM324N .95 78L05 75 LM741(8-14).25
LM309H .65 | LM339 .95 | 78L12 75 LM747 1.10
9000 SERIES LM309K (340«-5)85 7805 (34075) .95 78L15 .75 LM1307 1.25
9301 85 95H031.10 LM310 1.15 LM340T12 1.00 78M05 .75 | LM1458 95
9309 38 9601 45 LM311D oy .75 | LM340T15  1.00 LM373 2.95 LM3900 .50
9322 75 9602 .45 LM318 (miniy .95 LM340T18 1.00 | LM380(s-14 PIN) .95 LM75451 .65
LM320K 5(7905)1.65 LM340T724 .95 LM709 (8,14 PIN).25 NES55 50
MICRO'S, RAMS, LM320K12  1.65 I LM340K12 165 | LM711 .45 ] NE556 .95
CPU’S’ ETC. NE565 95
745188 3.00 NE566 1.75
1702 450 INTEGRATED CIRCUITS UNLIMITED NESE? 135
MM5314 3.00
MMS5316 3.50
%}8%1_11 :‘712 7889 Clairemont Mesa Boulevard, San Diego, California 92111 -
R i (714) 278-4394 (Calif. Res.) = SCEOCL'J/,*\ILTS
TMS 4044-45NL 14.50 All orders shipped prepaid No minimum Total Order  Deduct
8080AD 12.00 N & $35 - $99 5%
8T13 1.50 Open accounts invited COD orders accepted $100 - $300 o
8723 1,50 ' 1ok
8724 2.00 Discounts available at OEM Quantities  California Residents add 6% Sales Tax $301 - $1000 1526
8T97 1.00 All IC’s Prime/Guaranteed. All orders shipped same day received. $1000 - Up 20%
%}8238 e 1?:?8 24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / MasterCharge
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TCXO

ACCURACY/PRICE BREAKTHROUGH!
t 0.1 PPM OR BETTER ACCURACY
GUARANTEED!

OPTO-8000.1

0924y

€E 0PT0-8000

LEAD ZEmO

This new unit has taken a giant step in front of the
multitude of inexpensive counters made recently
avaitable. The Opto-8000.1 boasts a combination of
features and specifications found only in units
costing several times its price. Accuracy of £0.1
PPM or better—Guaranteed—with a factory-
adjusted, sealed TCXO (Temperature Compensated
Xtal Oscittator). Even kits require no adjustment for
guaranteed accuracy! Built-in, selectable-step
attenuator, rugged and attractive, black anodized
aluminum case (.090” thick aluminum) with tilt bail.
50 Ohm and 1 Megohm inputs, both with amplifier
circuits for super sensitivity and both diode/over-
load protected. Front panel includes “Lead Zero
Blanking Control” and a gate period indicator LED
AC and DC power cords with plugs included
SPECIFICATIONS
Time Base—TCXO*0.1 PPM GUARANTEED!
Frequency Rang=2—10 Hz to 600 MHz
Resolution—1 Hz to 60 MHz; 10 Hz to

600 MHz

OPTOELECTRONICS, INC.

5821 NE 14 Avenue |

Ft. Lauderdale. FL 33334 D
Pnones: (305) 771-2050 771-2052 771-2051 [Banvhmericarg
Phone orders accepled 6 days. until 7 p.m w42

All IC's socketed (kits and factory-wired)
Display—8 digit LED

Gate Times—1 second and 1/10 second
Selectabte Input Attenuation—X1, X10, X100

Input Connectors Type—BNC

Approximate Size—3"h x 7%2"w x 6'2"'d
Approximate Weight —2': pounds

Cabinet—black anodized aluminum (.090" thickness)
Input Power Required—9-15 VDC, 115 VAC 50/60
Hz or internal batteries
OPTO-8000.1 Factory Wired
OPTO-8000.1K Kit

$299.95
$249.95

ACCESSORIES

Battery-Pack Option—internal Ni-Cad Batteries and charging unit
$19.95

P-100—DC Probe may also be used with scope $13.95

P-101—LO-Pass Probe. very usetful at audio

tfrequencies

P-102—High Impedence Probe. ideal general

purpose usage

Probes
$16.95

$16.95

VHF RF Pick-Up Antenna-Rubber Duck w/BNC #Duck-4H $12.50
Rt. Anale BNC adapter #RA-BNC ¢ 2.95

FC-50—0pto-8000 Conversion Kits
Owners ot FC-50 counters with #PSL-650 Prescaler can
use this kit to convert their units to the Opto-8000 style
case. including most of the features

FC-500pto-8000 Kit $59.95
*FC-500pto-8000F Factory Update $99.95
FC-500pto-8000.1 (w/TCXO) Kit $109.95

‘FC-50-90pto-8000.1F Factory Update $149.95
*Units returned for factory update must be completely
assembled and operational

TERMS: Ordersto U.S and Canada. add 5% to maximum of
$10.00 per order tor shipping. handling and insurance. To
all other countries. add 10% of total order. Florida residents
add 4% state tax. C.O.D fee $1 00. Personal checks must
clear before merchandise i1s shipped
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ELECTRONIC SYSTEMS
P.0. box 212 Burlingame CA 94010

(408) 374-5984

miﬂt‘?nrh?;
UART

& BAUD
RATE
GENERATOR

Part no. 101
® Converts serial to parallel and

parallel to serial

® Low cost on board band rate

generalor

® Baud rates: 110, 150,

300. 600, 1200, and 2400

e Low power dram +3 volts and
12 volts required

e TTL compatible

e All characters contain a start

bit, 5 to 8 data bits, 1 or 2 stop

bits, and either odd or even

parity.

® All connections go to a 44 pin

gold plated edge connector

e Board only $12.00; with parts

§35.00

RS~232/TTL
INTERFACE

Part no. 232

o Converts TTL to RS-232, and
converts RS-232 1o TTL

® Two separale circuits

® Requires -12 and +12 volts

e All connections go to a 10 pin
gold plated edge connector

® Board only $4.50; with parts
$7.00

SUPPLY ;

Part no. 6085
® Board supplies a regulated +5
volts at 3 amps., +12,-12, and -5
volts at 1 amp.

® Board has filters. rectifiers, and

regulators

® Power required is 8 volts AC at
3 amps., and 24 volts ACC.T. at
1.3 amps.

® Board only $12.50

RADIO-ELECTRONICS

-
W
&

8K
STATIC §
RAM

Part no. 300

® 8K Altair bus memorv

® Uses 2102 Static memory chips
e Memory protect

® Gold contacts

® Wait states

® On board regulator

® 5-100 bus compatible

® Vector input option

o TRI state buffered

e Board only $22.50; with parts
£160.00

To Order:
] @

f AN

VISA
L]

TIDMA

Part no. 112
® Tape Interface Direct Memory
Access

® Record and play programs with.

out bootstrap loader (no prom)
has FSK encoder/decoder for
direct connections to low cosl
recorder at 625 baud rate, and
direct connections for inpuls and
outputs to a digital recorder at
any baud rate.

e S-100 bus compatible

e Comes assembled and tested
for $160.00

)
Q

TAPE pan ao. 111
INTERFACE

¢ Play and record Kansas City
Standard tapes

¢ Converts a low cost tape
recorder to a digital recorder

e Works up to 1200 baud

® Digital in and out are TTL-serial
® Output of hoard connects to
mic. in of recorder

e Earphone of recorder connects
to input on board

¢ Requires +3 volts, low power
drain

® Board $7.00; with parts $27.50
® No coils

MODULATOR

e Converts video ta AM modu-
lated RF, Channels 2 or 3

® Power required is 12 volts AC
C.T., or +5 volts DC

e Board $1.50; with parts $13.50

TELEVISION
TYPEWRITER

N D T KO ¢ S v S
== T -2 T - =11 TF -}
bty -'t—‘ﬁﬁ'l—» 'S ad

'v-" ced
PP T !
R

Part no. 106

® Stand alone TVT

® 32 char/line, 16 lines, modifi
cations for 61 char/line included
o Parallel ASCIH (TTL) input

® Video outpul

o LKk on board memory

e Qutput for computer con-
trolled curser

® Aulo scrol!

e Non-distructive cusser

® Curser inputs: up, down, left,
right, home, EOL, EOS

® Scroll up, down

® Requires +3 volts at 1.5 amps,
and -12 volts al 30 mA

® Board only $39.00; with parts
$145.00

Mention part number and description. For parts kits add
accompanied by check, money order, or

APPLE 1
MOTHER
BOARD

Part no. 102

¢ 10 slots — +4 pin (.156) con-
nectors spaced %™ apart

e Counnects to edge connector of
computer

® Pin 20 and 22 coanects to X &
7 for power and ground

W

® Board has provisions for by-
pass capacitors
® Board cost $15.00

A™ to part number. Shipping paid for orders
Master Charge, BankAmericard, or VISA number, expiration
date and signature. Shipping charges added to C.0.D. orders. California residents add 6.5% for tax.
Parts kits include sockets for all 1Cs, components, and circuit board. Documentation is included with
all products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984.

MODEM

-
=

Part no. 109

h}«
e Tvpe 103 A

e Full or half duplex

® Works up to 300 baud

® Originate or Answer

® No coils, only low cost com
ponents

® TTL input and output-serial
e Connect 8 ohm speaker and
crvstal mic. directly to board
® Uses \R FSK demodulator
® Requires +5 volts

® Board $7.60: with parts $27.50

L

E21 ‘
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ELECTRONIC TOUCH ORGAN KIT

*ldeal kit for beginner or gift for children

Fantastic new design uses CMOS 1.C. and a to
tal of 39 semli-conductors to give a touch con
trol keyboard, all the electronlc parts in one PC
Board. This organ is easy to build, yet has fea
tures like a full two-octave range touch key
board, variable tremolo; two voices; built-in |.C.
amplifier with volume control, complete with

DIGITAL CASSETTE TAPE C-60

COMPUTER RECORDING
All these tapes made in U.S.A.
by a top cassette tape Co.
Never Recorded—Reg. $6.80 ea.
3 packs/$6.00
Can be used in Audio
Recording as well.

Teme A - Won Lot Tape
1Y - Wineut Lt Toee
Somta o

: e0m, Aocoming Time
* Worte asme Ton

* ANSI Notn

© ANSI Suoport Peme

speaker and a specially deslgned plexi-glass

e $24.50 ca.

operation is now practical

o s50,3

Includes all parts,
PC Board and Transformer

Model 250-30A

3OMHZ FREQUENCY COUNTER KIT

Take advantage of this new state-of-the-art counter featurning the many benetits of custom
LS! circuitry. This new technology approach to
mance, smaller physical size. drastically reduced power :onsumphon (portable battery

SOUND ACTIVATED SWITCH
T a2 Tor $3.00°C

i yields e d perfor-

). d "

o

ity, easy biy and ¥ tower oricing!
* 0.5 red LED 6 digits display

* Resolution: 1 Hz at 1 sec. 10 H2z a1 /10 sec

* Sensitivity: 10 Mv RMS to 30 H2

Sub-Mini Size b3sa
Condenser Microphone

$2.50 each
FET Transistor Built-in

* Internal power supply: 5.2V at 1 amp regulated
* Input connector: BNC type

* input power required: 117V AC 50/60 H2

* Diode protected for over voltage input

CALCULATOR
with STOPWATCH
6 Functions with % and memory
8 Digits big green display /
*Built-in X tal controlled stop
watch count to 1/10 of a second.
Special Price Only

$16.50 Ea.

BATTERIES NOT INCLUDED

MECHANICAL DIGITAL CLOCK

SIGMA 78REI, 120C RELAY
4001t COIL SPDT
$1.30 ea. or 10 for $10.00
ALL BRAND NEW UNITS

WITH DAY AND
DATE OF THE WEEK

Supply Voitage 110V AC. limited quantity $15.50 ea.

COMPUTER GRADE CAPACITORS

- 5.600 MFD 60V $2.20 ea
- 10,000 MFD S0v $3.25 ea
11,500 MFD 75v $3.95ea

34,800 MFD SOV $4.25 ea

J 85.000 MFD 25V $4.10 ea
100.000 MFD 6V $3.50ea

QUARTZ CRYSTALS

>  TWatt AUDIO AMP
7

All parts are pre assembled

12V D.C. AUTO

HEAVY DUTY
CLIP LEADS

\) 10 pairs — 5 colors

on a mini PC Board
Supply Voitage 6 ~ 9V D.C.
SPECIAL PRICE $1.95 ea.
“FISHER” 30 WATT STEREO AMP
1sw X 2)
KI1 inciudes: 2 pcs. Fusher PA 301
Hybrid IC ali electronic parts with PC
Board. Power supply: + 16V DC {not

included). Power band with {KF
1% + 3dB). Voltage galn. 33a8,
20Hz - 20KH2z

Super Buy Only $22.50 each kit

$1.85/pack

Alligator clips on
a 22" tong lead. ldeal
for any testing.

VHF MODULATOR

5W AUDIO A“P KIT
LM 38¢

ity
. . only 15 00ea.

0
For TV Game or Camputer A
T et Virses
Video Input IVOC RF Output 18 MV ‘
61 25 M nannel 3)

Frq Adjustable * 3 MHZ
T11955

3

ONLY $4.50

TIMER KIT

Time Controlled from 1-100sec.

Ideal to be used as time delay
unit for burglar alarm, photo
service, and Other purposes
Max. loading 110V AMP
Supply voltage 12 18v D.C

$11.50 each

F7-40 ELECTRONIC 1C TIMER

Alternative AY 3 85001
6 Game (2B ¥in Dip

V Game Chip with Dare

Tennis Squash hockey

1 MHZ $4.95
- 2 MHZ 5525 DIGITAL CLOCK
‘ao :::':g 2; gg Complete Unit
3579 MHZ $125 Not a Kit!
Cotor TV Type - . 5
0.4” blue color 4 digits dispiay. Turn off
readouts when car is not running. X'tal
ELECTRONIC controlled tlme base for time accuracy
SWITCH XIiY Special designed case for easy mounting
CONDENSER TYPE on top of your dashboard. |deal for car,
Touch on  Touch O boat and campers,
use 7473 1C
o s 12V ey ONLY $28.50 ea.
- $5.50 sach

WIRE
WRAPPING
TOOL
$29.50
Wire Wrapping
in Bulk
$2.00
$8.50

100°
500’

Size smaller than a box ot matchesl!

Only $8.50

MINI-SIZED I.C.
AM RADIO

Receives all AM stations
Batteries and ear phone included

practice & 2

Special Only $6.50
PC Board for TV Game with Date $2.50 ea
Switch Box betwasn Game & TV $1.25 ca

LED

ELECTRONIC ALARM SIREN

pr— = COMPLETE UNIT
. - 4, 1 fOr n Alarm Unit
b
’ p to make a reverse indicator
Light Output up 10 130 08
Au—999 /0l 139 $7.50

ALARM CLOCK

COMPLETE UNIT
NOT A KIT

* 0.5 RED LED READ OUT

®* 24 HRS. ALARM SET

* 10 MINS. SNOOZE SET

* AM/PM ALARM INDICATORS

* SECOND DISPLAY SWITCH

* AUTOMATIC BRIGHTNESS

19 KEY HEXADECIMAL
KEY PAD
«1-0 * Homekey
- ABC e PKe

SPECIAL $10 50 ca’

CONTROL

®* COMPACT AND HANDSOME
PACKING

* 110V AC 60HZ INPUT

$17.50 EACH

- Sub Mini Size
PANEL METER

500 UA
ONLY $1.20 ea

PANEL METER (D.C. Type)

- 5170 60MM X 66MM
white Face Type
0s0UA 030V

$5.50 ea. 50 A 050V

5" MUFFIN FAN

Low Cost Hexadecimal 16 Key Pad

w
go0d touch feeling  $0.95 ea

HEAVY DUTY
f 5 Blade Type
] 110V 50/60HZ
Case made of Die-Cast metal
used but almost brand new

DIGITAL ELECTRONIC I.OCK KIT

$6.50 ea. <00 m Slarruete
. N Paos i aD pra c
- N ClacuiT -

4001 RELAY AND KEY PAO NOYT INCLUDEOD

BIPOLAR LED
Jumbo Size red/green change cotor
when reverse polarity of voltage

POWER SUPPLY KIT
0-30v D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted from
0-30v, 2 AMP. Complete with PC
board and all electronic Parts.
! o0-10 POWEN sUPPLY $9 50 each

Teansformar 1or Power SupPly, 2 AMP 24V x 2 $4.50 ea.
30V DC Panel Meter $4.20

Ideal for go/nogo indicator o
Two for $1.00 4at

D 5MA 100v
I e 0 100MA
- TRANSFORMERS Cel) O
7 ALL 117 vOLT InPUT SUBMINIATURES TOGGLE
.
30v at 15amp $30.00 ee 7 SWIT(NES
36V CTat 3amp S 4.50ea Fe s ‘4
50v CTat 25amp $§ 450 ea A
asv CTat 25amp $ 4.50ca AL X7
12vor24Vv at 2 amp $ 3,90 ea - Yo S
24v CT at 800MA $ 1.80ea
0.8v 12V at 400MA S 180 ea

AC POWER SUPPLY
Adspres Type Trenstormar
12V AC Output 200 MA
$2.75 each

6V DC Qutput 130MA $1.90 ee.
B8.7vDC Output 130MA $1.90 ss.
12V OC Qutput 100MA $1.90 ee.

E

ﬁ TOGGLE SWITCH
&
d.na: QUANTITY AVAIL

JOY STICK
4 x
. enstance

only $5.50 "50° e

SPECIAL PRICE $9.60 ea.

150UA METER
only ,d m L4

LL.C. TEST CLIPS

Same as the E Z ciips

— With 207 Long Leads
In Black and Red Colors

$2.75 per pair

$1.50 ea.
HOUR

G:‘ - —a INDICATOR

This unit is 1 5/8" 1ong operating voIt
age 4V D,C. will tell you how many
hours your clrcult or machine has been
In service up 10 100 hours

Limlted Quantity ONLY $1.75 ea.

PUSH-BUTTON SWIT(M
D

= Color: Re 'r, te, Blue
& en. Black 4/$1.00
N
Available 50: ea.

ARGE QTY AVAILABLE

SOLIDSTATE ELECTRONIC BUZZER
7\
©

3 =

$1.50 each

:
|
|
:

Al orders sgg 10

MA1003 12v DC CLOCK MODULE

Built in X'TAL controlled
time base. Protected against
automotive volt transients
Automatic_brightness con
trol with 0.3 green color
display. D-sp ; tumoﬂ
with ignition

AV,
Uy

MINIMUM ORDER $10 00
postage for out of vate

ahtornia revinent add 6
verieas countres .ﬂd 15
SEND CHECK OR MONEY OR

STORE HOURS 10 2 Monday  Saturday
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“\ By NOVATION OR LOGIC -\ 12VDC COOLING FAN xm.a: wt.:smwau:_ WIRE. Sohd silver plated J0AWG in Blue
y Red. ellow. lack ireen, or White
This origlaste only coupler @ TALL OO, e kM, vOR 1100 Spoot tor 5250 500" Spoos for $5.95 1000 Spaot for $9.95
= Ny "‘""“""“""’ A e DIA. MOTOR DIA. 1-3/87.  ONLY $3.95 12640G Aed or Block
725 damipormine it [com -~ Spoo! for $7.95. 1000° Spool for $12.50
patibla with Ball 103 and 113 data sats or the THERM ALLOY THERMALLO Y
:qﬂ:.::;:m"::u::":ll”]::";::; ::v":hhcm:‘:l‘;":y * 60308 flal poweel6ii1-B.66. TO-64 2 HOOK UP WIRE. Siranded 22 GA. asailable in while. brown. red.
full duplex mode. All signal ocutputs are compatible device hnl‘ sink. [heat aink 5§ orange. black. blue, purple. yellow. green. or gray
with TTL. Transmit freq. Is 1270nz. for mark and 10/$1.98 10/$5.00 200 FT. SPOOL FOR $3.50
1070hz. for space. Receive treq. is 2225hz. for
mark and 2025hz. for space. Unit requires 212 v TO--3 HEATSINK BREADROARD JUMPER WIRE KIT. Each kit containe 300 wires
and 45 V for operstlon. Complete with schematic . P i lors 1 sizes. Lengths range fram 1.2 10 9", Fach
680-1. A, A UM i Aanous ol and = Ll
and all pertinent informetion. Fully reconditioned. ISI‘I ZIfASEBl;\CIkzsﬁN)?I%II{ED L wire s atripped, both ends. ,.,;IS '.,.,mf 21 pauge “,", "y
calibrated. and guaranteed. .$47.50 msilation. £1.95 PER KIT
AS232 to TTL to RS232 converter kit. Complete $1.25 EACH 10 FOR $9.95
with PC boerd. c'ompj)n!nll. and .uh-muic $6.50 DIPPED TANTALUMS WHILE THEY LAST. SPFCIAL' {
LOUK! 1.C. DUMP-OFF! vel Gloo 10 100 $3.50 EA ) ?
740100................3.10 1480 $20 | samFDe3sv $.20 s.15 1SMEDO20V §.30 $.25 n 10 FOR EDGE CONNECTOR
Z308= oSet0 Uy $:23 1 2 2mFDe16Y 520 $.15 IIMFDEIOV $.30 $.25 $32 50 #3/86 pin dusl read-out. 156
7403..iene 810 7493 3450 3 3MFD@ISV 520 $.15 | | 47MFDE20v $.35 $.25 BM-25-8 FEMALE CONNECTOR | *pscing with soldec cyslel pinn
FIALOW -+ Pt t50| #7mFDe2sv s20 s15 | | 100mEDe10v s60 550 | NEW! GREEN INSERT SOLDER | {*d: but sou wlll lowe them
74H04. -i.10 ILLE $30 | camrpe1sy 525 $.20 220MFD@10V $.75 $.60 | CUP PINS. st $1.00 each
7405. ..$.10 45112 830 | JoMEDe25V  $25 §.20 \PRICED PER EACH
1410. .3.10 74121 515 MOLEX 1.C. PINS SGERETS
THHIL. -$.10 74145 $.30 | SPRAGUE —=—=a 360 POWERLYTICS .
74H20.. 500 74153.. $.30 i; 100 FOR $.38 1000 FOR $6.95 14 pin (goid) WwW
74H2t 315 74156 ~$.30 | LiKE NEw PARTS AT USED PRICES! PULLED 2 for $1.00
7423... $.20 165 430 | FROM NEW EQUIPMENT AND OFFERED To vou | I0S440 NPN Sov s S 16 pin (goid) WW
74L30.... $.10 74193. 440 | AT SUBSTANTIAL SAVINGS. AVAILABLE IN 2 for $1.00
5450.... .10 74298 $.40 | 5500MFD € 40V 8200MFD ® 25V -
745251 :.50 75453. .:.30 YOUR CHOICE $1.00 EA 10 FOR $7.95 IN91:B SWITCHING DIOI)E3 O G.E. SC51B TRIAC
7453. 5.0 DY8093. .$.20 100/$4.95 000/339.95
74L54. .10 DY8094. .$.20 PHOTO-FLASII CAP 15A 200V in press
74L73 sls DMBI23. $.20 g - = fit case. Ideal for
74174 s : 600 MFD @ 360 VOLT 17 X 3%"L IN752 §6V ZENER S00MW color organs. $1.00
N E 5 5 5 V ]O F O R $1.98 EACH. 10 FOR $15.00 | 100/35.9 1000/$49.95 10 FOR $7.50
SNAP-IN ROCKER SWITCH m PC BOARD MATERIAL 1S BACK!
8 PIN MINI Dip 2 50 "ON~OFF" 10A-120VAC. FITS 1/2* X 1.1/8 d WIITE POLYESTER FIIERGIASS |/16”TIK. UNETCHED
BY INTERSIL o CuT-0UT 10 FOR $2.50 2 COPPER CLAD 107 2-5IDEL
O
EAGLE-PICHER BATTERY ROCKER_SWITCII 6v12 n.‘:“s,. xlu.go,.‘
CF6V5, 6 VOLT 5A.H. SPILL-PROOF, RE- 2 pole-3 posilion. 4A 125VAC. SA -125VNC. .54 59X 12 $1 T5en. $1.5008
CHARGEABLE BATTERY. $12.50EA. ;  250VAC. Specify spring loaded cenler off or 3-pos 127X 12 $2.00ea $1.75ea
NEW--1 YEAR WARRANTY lock 10 FOR s250) - " ' o T LT
10 1/16"THK. EPOXY UNETCHED z
HIGH POWER RECTIFIER Mol o AR SwiTCH 3 A UL Corger (CEap [0
i or o avntheazer  vhoard
VARO H407 6000V 7SOMA. T M e P 13— ) 1o 100
$250 EACH . 9N 10% $1.75¢0a -$1.50ea
raling. vast block. and nvion xlnn o1 STACKRABLE =
TEFLON TUBING 10 FOR $1.98 i ETCH MATERIAL
Extremely high operating temperature i
range and chemical inertness. Will not PRECISION POTS :(‘;EV?;G:E%M:L EAESgw‘fgIr'OENYSCH POWDER. ETCH'EM
| aack or become brittle. Remains 5K OR 10K OHM 10-TURN POTS BY SPECTROL B .
7 flexible throughout entire operating THIS MODEL 534 IS *25% LIN. AND *5% RES. EP-1 MAKES 10T $150
=7 _ temp. range. CLEAR 18 GA. 4 {.750" x 875" DIA. $250 EA. | EP2 MAKES 1GAL. $350
100" roll $4.95 1000 roll $24.95 10 FOR $19.95 {WITH INSTRUCTIONS)

SHOP ACE FOR THE REAL SURPLUS BARGAINS!

HEAL SHRLNC TUBING | 266 ey & PITTMAN 12vVDC MOTOR AMP 10 POSITION ARNOLD CORE
:;’,:,:' v Runs on as low as 2 volts rated 12 5305'3 e?”ﬁ%vszsoo :?‘.sm“nl P:ROII)OO(; ‘T”T""”,f'
$2.95 PER ASST volts, 250 ma. with 2.8 inches of L PIN A7$9135.2 $1.50 EA
TEFLON TUBING oo ; torque at 5000 RPM. 1-1/8" IEﬁa x ™ THIS DEA - 35- !
T tengths in variows | gy 95 ga. 2" long with 0.118" shaft. NEW & ¥ ' 3 ¥
SIoarER AT LSO GUARANTEED. 10 for $15.00. © T L. 18 Gk Tt r(lgllPEL;A\?mv«m;u-\
R L T B VI I i ol Siing
INCLUDES THESE : 0
729:-”?0050 z::w VA;::visooA1m0¢ 36 ohm, 10 oz. push with 1/8" Voo e || RLACK. 25 FOOT FOR $ 9%
b 0901' g P Sl S AL stroke. Panel mount bushing. g—
. . 00%mtd. .047mfd, Am m WA dia % 1.3/ overall : ; w&gxwl FoiL, CAP: . PHOTO YELI
fizsd p with ot
100 ELECTROLYTICS JED & MR AL rn::‘c:n.u:.:n{';:' .E:I'n‘nrlyl I.(:w Tipe CLI50B. CDS
FOR Ministurs sium. exist lesds Lol 37 d uction malerial by Clairex.
$9.95 Includes values from 1mtd/S50V f#?PrETEgPBog%AL SWITCH 100/$1 50 1000/$12.50 I)'avk rm-mlnre" ISm;' -
i to 1500m1d/16V obm. max. soltage
The OPB800 consists of a gallium arsenide ZERO CROSSING DETECTOR | 4/81.00 100/$17 50
DIPPED POLYESTER FILM CAPS | infrared LED coupied with an npn silicon SN16268 by T.1. detects
100 FOR $495 ﬁ:m',m,’,':“%u,m,gappal;a:gs oy, e ¥ when line current %, VARIABLE CAP
n ing  provi . ) Koy i s
‘ 1% PRECISION RESISTORS 200 Sjng) spion ol Guagpe pivestc oy I cwnching devices at JOUNSON 1PN 2673 o
> FOR oero current. 14 pin package with 10 FOR Slé.95 .
8150ftment containt a balanced inventory. $4.95 OPTRON INC S1.98 EA pecs 10 for $4.95

ﬂ_;x‘ POWER CORD ASSORTMENTS
2 conductor w/ strain reliet FQR

- 3 conducio lded vinyl
TELL® oo nd Conmecto "Y' s2.95 BISMUTH ALLOY

2 LINEAR POTS
bl waniwnTCH“/isJ-OO

S g8 UL LISTED
MELTS IN BOILING WATER. 4 OUNCE INGOT
e Fac— 1} B ro FOR $3.95. t POUND) INGOT $9.95 THoK SUBAINIATURENZSHK =g
-~ R $5.00 FUN TO PLAY WITH! /N 7750 PUSH.ON P/N 1414, ON-OFF P/N 7730, ON-OFF
STANDARD & MINIATURE IPUSH-OFF. %"x%“shaft. [SWITCH. 1/8"x3/8" SWITCH. %"x%"shaft
? Y /8" BUSHING MOUNTshaft, %" BUSHING MT|3/8" BUSHING MT
AE_ADAPTERS 0 AHRORIIS8i09 . ©7 Dimmer hnobs for ahove: speeiiy black. brown. or ivary.$.10F 4
INCLUDES: SCREW TYPE TERMINAL 178" Inshiument knob for 250K pot_.$.25EA 578100
3.1 VOC € 100ms. 4.4vDC © 50ma ideal forfictyeo ormliv, YL AR
8VOC © 60ms. & SVAC ® 100ms. | connector. M. Smith 72| % wide X 66'ong. All wea- | 2N4991 SILICON BIDIRECTIONAL SWITCH. 4/51.00 100/519.95
Lo Ll Ciach 17-2. 1.3/8"'mt. ctrs 'b'l'"k“:?‘:)‘; ;:’95';;-;5 - e - - - o - T e -~ - .- - - -
B e K 10/87.
SPEEDY BEND 9/1e e o U: ""ov':o TMSI030)1. DYNAMIC KAM

BEND %W RESISTORS ON ONE

1W096--BIT l.()\\ POWER (400mW). REMOVED FROM

SIDE, %W ON THE FLIP SIDE [ .89 . LITTLE VISV FEET . SOCK
J v oall k th i | A ETS. TI N AND GUARANTEED. WITi|
$1.95 EA TO PRECISE MEASUREMENTS. | % Sy e Bt ooh Fivts Tee. Gl 'y DATA AND 22 PIN SOCKET. $9.93a.  B/S61.95%
LED SPECIALS sticking nquare ot round feet. 1721 3/16 N N ]
) high. Sheet of 50 (or $1.00 NEW!' I VEREADY BATTERY kL «
———fp 200"DIA. RED-10/$1.00, GREEN-4/$1.00 (For customers with vivid imaginations. O\ et
RN & 4 i, Sl STOCK UP ON THIS SUPER 3 0

n - SAVINGS 10/52, Al
O ®  200°DIA. REDMV-108 8/51.00 MILLER CHOKE “AA 100 $15.00 gl
> e P/N 6310. 1392 TURNS. 50 mh N e
S —m QEEL%'V‘,‘;N:;& 5/$1.00, GREEN4/$1.00, |  (° ' Yo ron t3es 4 RECES%L‘:WT‘&';“E” OPTIMA ENCLOSURE
[ — ' 1“diaa 1°h w § 16"hok. | ROYAL BLUE WITH WHITE
= WRITE FOR FREE CATALQG *#xrrewwrtuxnamtsn 85100 50395 | FRONT BEZEL. 19" RACK
O 7" PANEL SPACE, AND 16"
w ACE ELECTRONIC terms: mNMUM ORDER_$10, Send chock or | o SCHOTTKY DIODE DEPTH. ACE SPECIAL PRICE
L—Ju — money order. NO COD. Texas residents add 5% IN5812 High efticiency rect 359.95 WHILE THEY LAST.
] PA RTS E sales tax. Canada and Mexico add $2.50. Over. 20A 50PIV. low leakage NATIONAL MM5013 1K SHIFT
o) seas countries add $5.00 for surface rates. We fast cecovery $1.00E4
© 5400 MITCHELLDALE, B8 kgl oM R IR L REGISTER. 8 PIN MINI DIP
a HOUSTON, TEXAS 77092 (713) 688-8114 10 for $7.95 $.60 EACH 10 FDA_ $4.9
<
o
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WITH EVERY ORDER OF $10
OR MORE
SOUND ACTIVATED SWITCH!

H2105U
1 $1.29 each

E BEAD-IN-GLASS 1) 77
N ERMISTORS ;ﬂ'lla gommvc
CR200 COLOUR PIX 99 ‘ﬂ“ 9 ‘Kn xd
69 TUBE BOOSTER! S'!

» 5 -
PAK
F TEN. Phi i
Al PR'CE" Gﬁ:‘gﬂmismr wu'h 9-sec. thermal time con- 10 95
SPEC| stant and a dissipation c.n_pab-'nv of 60mw.
Tiny giass case only 3/8" long. Use tor experi-
! N mental lemperature sensing in timing, gain-

control, test, medical and research Circuitry.
144MS. Brand new Factory Surpius at a fraction
’ h regular pricel H390MS,

H
v

In original tactory cartons.
Brand new surplus rotating

SPDT MOMENTARY LEVER SWITCH 10 "FLY-SPECK’’ MICRO Leslie 0rgan speaker units.
THERMISTORS Consists of a stationary heavy
49 Y duty 8" speaker over which
- 0| » { PAK rotates a cleverly designed
‘ (] 10 batfle with adjustable speed
1l _,_l control that disperses the sound
sound with a tremolo ettect.
€ & K Na 7108 high quslity switch capadle p o 3 Excellent basis for ol
of SA @ 110 vac. Snap fits in 10/16"" x 7,16 2 5 - of experimental organ, hi
hols. Sprig return momentary action. H*23SW.| 5 or musical instrument “‘special
l & eftects” speaker system. Mo-
tor operateson 110 VAC,
Speaker is 8 ohms. HO125P,

h fine
§5. H391MS,

SHEET DETECTOR

\
95 INEW LI e e o 7 199
‘ - \

PHOTOCOPY MACHINE ‘ SURPRISE RELAY BOARD! 95 3 44-PIN EDGE-CARD CONNECTOR!

tains DPDT P.C. slide switch, 2 re-

10/$24.95 sistors, 2 rectificers, 2 ceramic .01
t q caps, 3 valuable transistors and a

beautiful Potter & Brumfield 12V

44
DC relay (No. R505-E2-Y2-12V).
4 2 The relay alone is worth the on::el p
emb Brand new factory surplus - while -
n HOBAMS they last. E xactly as pictured. - HO88MS.
NISGSU.

FASCINATING CAMERA SURPLUSI

YLK Ao R NI VYT I . 8 TRACK STEREO TAPE HEAD 89

9 Compare! Save!.. FACTOR s I
10/524.95 SuRPLUS 95
i y 10/$13.95
M‘, 10/$49.95 Brand n;w Oaclolry surplus a'uuromc ]
- g ertures. Photocell capable of up to 14 -
". SCHOTT Corp. No. 67063180. Exceltent i Made in @ 4 ma. Drives sensitive d‘Auo’:wal i'
for Iq; v(;lsu . plvo;éc:L This lr‘:nﬂormr ’ type movement lo'close and open ca 8
provides 13 .8 volts amp and 8 chCice aperture; provide ‘flag’ indicator. Inge-
of 7.5, 6.5,5.7 or 4.9 voits @ S amps. In- . nious device for lnvev?lou, builders ;"v;d -9

gu( vdlaga 110-117 vac. Size: 3-3/8" x adgeteers. Educational for schools.
-7/8" x 2%"'D. HO21XF. Ei 3SU.

5 ASSORTED BEAU 33-PIN CONNECTOR! SURPLUS PLUG:IN
OPTICAL LENSES! 98 a RELAY MODULE! 95
e [SPECIAL! BARCAIN 2
GotRRLUS! Q .

Beau No. P333308 33-pin scoo’

male chassis connector. Each
pin capable of 10A @ 125vac. @

We just located an inventCry G

er Mounts in 1:3/8" x 3-7/8" . o5
cutout. Brand new factory sur- 4 &
tr plus. Exactly as pictured.
526308 H185MS. 90 in stock. H309SU
TELEPHONE YOUR ORDERS - Pho v harge
CAL: 1-518 - 561 - 8700. CANADIANS ¢

1c T

xempt) - W 1 Wi t
s a - .

SURPLUS WANTEO
514-695-0400 or s

™ Rush Your Order Today To ... ETCO ELECTRONICS CORP. U.S.A.

’ North Country Shopping Center,
Route No. 9, Plamburgh, N.Y. 12901,
Merchandise subject to prior sale. Prices subject to change without notice. Full remittance with sach order pleass. Morey Order, Certi-

tied check, BANKAMERICARD, VISA, MASTERCHARGE or CHARGEX. Add 15% for UPS (or postags) and handling (we refund
excems). Pleass try to bring your order total to $10 Or more. Worldwide sxport orders solicited. Open account to Government agencies,
E L E c ' R o N ' c s schools, institutions and triple A" rated industrial and commercial accounts. Specisi quotes for quantities N.Y. state residents edd

7% sales tax.
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RADIO-ELECTRONICS

WE RE#1.

The DATA HANDLER 13 the # 1 microcompuTer endossed by

ols and naver PCause i1t
ice, easy 1 'mble and d otte are
than any other com s The Wes
5 Au HANDLER was the crocomputer 1
00 bus to the lar 6502 ) DCess0r

stighily more than $160.00 WITH THE DATA HANDLER
YOU CAN START OUT A BEGINNER. AND END UP A
COMPUTER PRO.

LN 3

t away, cver
ime at a1 you
u

EDUCATE YOURSELF

NTO THE FASCINATING
WORLD OF COMPUTERS. At thit price vou owe it >
¥ self, As need for computer power grows, you will
e amazed how e and fnenpensively the DATA

HANDLER 5 10 expand. Simply plug sny ALTAIR/S-100 %
compatible type peripheral board of your chaice directly
o purchate

NDL(R mother boa
‘system softwace, and

SPECIFICATIONS

< ON BOAHD COMPLETE DATA & ADDRESS DISPLAY.
¢ 8602 MICROPROCESSOR

* CONTAINS 1K BYTES OF STATIC RAM.

* EASY TO USE KE YBOARD.

* DUAL LATCHING I/D POATS & ONE 3 BIT DYNAMIC

INPUT PORT.
ORDER NOW!
YES! | WANT TO ORDER NOW AND HAVE ENCLOSED SEHONEUCAOIRINEWISHOEACERS
$79.95 plus $3 00 postage and hand or the DATA HANOLER BARE BONES KIT es, P.C.B. PC.H case. 26
 L8yboard, Bnd The Complets instructionat/owner's manual
SIBS 95 DATA HANOLER COMPLETE K17. {inciudes the P.C 8. and e, 26 swi 4, compi el C
[ mICrOPrOCessor, Sochet: . Ress Capaci10r On. nOry, al ete owne

$224.95 THE COMPLETE DATA HANOLER ASSEMBLED ANO TESTEO.

$34.95 THE CASSETTE INTERFACE PACKAGE. This irovides the DATA HANOLER w ited s

B nd requires only a catsette tape re Play t mounts on the P.C.B. and requires ¥ the *Svolts
n ve P.C.B. Rehably l0ads, and recovers programs in 1715 the time Oihers 1ake.

$315.95 THE DATA HANDLER EX/PRO 1 BOARD. {Memor y/expan: enabies the DATA HANOLER to expand int:
2 professional system. Featuring 4K of statc RAM. leabandabie boerd ta 16K], IK «PRON, (expand. to 4K),
€PAOM contains 8 resident cassette cpefating system which 15 espe designed for the D.H. along with the necessary

video drivers Video display with A.F. modulator {64 character x es), and wil ertace the DATA HANDLER
s¥stem 10 2 Standard black and white T.V. set,

$5.00 THE DATA HANOLER INSTRUCTIONAL/OWNER'S MANUAL, which is ref
of the DATA HANDLER products

table with tuture purchase of any

PLEASE AUSH WME THE FREE BROCHURE PLEASE SEND ME COMPLE TE DEALER INFORMATION
INTEANATIONAL SALES

[- State

Totst Amount Enclosed

mges pisewe st $3 00 postage s handiingl

CIRCLE 84 ON FREE INFORMATION CARD

ll-ll-ll-ll*l NN
8K ECONORAM II'": kit

MORE COMPUTER ITEMS
mm $135, 3 Kkits for $375,

"8K X 8 ECONORAM INI"™" Dyn e
l assembled and tested $155. ° J

This Is the board that (housandl of owners
There are f rea such

c

E
g

swear on. no( al

&
&
z

as pare S, Lero wait sta wit

80 j / $149.00

“Vector ’8803 Bare 10 Slot Molherboavd

" $29.50

10 SLOT MOTHERBOARD $90
18 SLOT MOTHERBOARD $124

These S 101 | motherboards vith edge

meEs e e e ...
12K ECONORAM VI": $235

We proudly welcome our newest memory
board family member. designed trom the

ground up for full compatibility vnlh the . - R )

Healh Company HB. O | i E
dent 8K bl =

AM 1™ n n N

- B musck 1

(s 4

1(” n o ! some resistors? € e

< RAM t: a CMC e 1

- s o

L S0 NL B0 RF A0 A0 N0 00 O0 00 00 J0 07 X1 01 17 JeeEesin ]

r de. Switchcraft
RCA phono jack ¢ that's a
P,

A Message:

\ h scres sy ing .7-lor $1

@
I-I-I-I-I-I.-I-I-I-I- HIEIEIEIE.-.

T-.m- es add tax Allow 5% shippin de
en $1 {415) 562.0636. 24

* 60DEOY

e
ol
] =
z
h

tE
ﬂ er BILL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT. CA 94614

CIRCLE 38 ON FREE INFORMATION CARD

g

Electronic Warning Flasher Kit
This batiery operated device continuously
emits bursts of intense lighl. Great salelv NN
device for bicycle riders. skers, hikers, “?’
boaters & campers. Comes complete w/ all

electronc parts, guality glass epoOxy

board & easy 10 understand instructions.

Uses h»g’houlpul xenon flash tube which

flashes times per second when batteries

are fresh Operates continuously for 12

hours on 2 alkaline "C™ batteries. You $

need only to supply the batteries and, it €23207 695
desired. a battery holder & case (3 tor $18.00)

Green Neon,
Same as NE2

but glows l
GREEN. O

erates on l;OV

6 tor $100

J Strobe Light Kit

A
e
G,

<
ATCH DISPLAY .

wrests %925
mororoL A (IR

., LASCR
W\ 200 voir

6 WV
TRIGGER 1"
COILS 2 1or 31

MV109 TUNING DIODE

MICRO-MINIATURE
ROTARY SWITCH
.3 AMP.

1POLE, ”
s rosmon T
1 4 $100 79¢
Electranic Flash Unit
r | []
i ,‘”
- '\
n W
3.95

PHOTOFLA/N  CAP/S
V100 -1

72 150 [
520 mf 500V 200
STROBE TUBE ASST. /

/
23280 /

S 2.00,

* Mirnimum order $5.00
® Please include 31 for postage
@ Visa, MC and COD accepted.
glectroncs = Phone orders are weicone
PO BOX 27038. DENVER, CO. 80227 Ph (303} 973-1052
Send for our FREE GIANT CATALOG of unique items !!"!

CIRCLE 58 ON FREE INFORMATION CARD

AUTO FM CONVERTER

N R
S | AT B
oConverts AM
1 49 Auto Radioto
Reg. 2949 AU-560 FM & Instant

Weatherband

- PUSHBUTTO amlmoo"

. *Mounts In Or
- Under-Dash
‘\L A8\ *Volume & 49
=F—— 13 Tone ey
e AU-580 1889

Cassette Tape, Phg. of 3-30 Minute TA-879 =
8-Track Fape, 40 Minute. TA-907 49¢
Earphones, 8 Ohm. Less Cord. Pkg. of 4. PH-4A05 4%
Singer 12 Dagnt MOS Caiculator Chip With Data. XM-635  1.79
UHF Yaractor Tuner With Data Sheet XM-676 149
Ceramwc Capacrtors. Phg. of 100. CC-211 1.00
RED LED. 2 Voit. 10mA. Pag of 5. PL-233 59¢
LCD 3% Degt asplay. XM-371 27m
709 Hegh Gain OP AMP_RE- 131 %
Deluxe Sterec Headphones. PH-460 299
Ni-Cad Battery Pack (3 "AA” Size Celts]. BA-327 350
Cassette Laplel Mike, 3 5mm Plug. MM-174 1.00
3" Recording Tape, Phg. of 5(125" to 300°). TA-928 50¢
Sirdemount For Auto Sterso or CB. AU-149 1.9
6 to 12 Voit DC Converter, 6¥. Acc. On 12V, Batt AU-297 4.9
650 RPM Motor, 5%~ Shaft. 120V, AC. MQ- 285 1.00
OFFER GOOO ONLY IN THE CONTINENTAL U S.

a electromcs
260 S. Forge St.
Dept.L A Akron, Ohio 44327

NAME

ADDRESS

CITY __ STATE ZIP
Qty. Stk.# Description Price Ea. Total

Please Tax
Send Post
Catalog TOTA
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POLY PAKS IS THE NEW
> 'WORLD’S ‘CENT-ER’ FOR()«
DOUBLING YOUR MONEY

THIS NEW LIST OF “ONE-CENTERS” HELPS FIGHT INFLATION!

2% CALCOIATO KEvaOANDS: 20 kays and s200 201 cssz’““f
0 10 ATOR KEYBOARDS, 20 heys and mor i or $2.0
g YOUR CHOICE S for $1.00 | RECTI 715 SLIDE VOLUME CONTROLS, asstd values (4R 2.00 for
LEDS? icsac 10 for $1.01 | E‘(“;LCE;TM ‘“w'uflfg_s} ' 10 CRYSTALS, may include CB. Ham & more (4R3250) 200 20 for zcx
rOar Dy Lo i = 150 MOLEX IC SOCKETS, on a strip, cut to ltngsh {4R3144) 2.00 300 for 201
0"’" by C-L L= ] sov 10 1or $.59 20 for $.60 100 TERMINAL STRIPS, from 2 lugs up &m: 200 200 for 2.01
J #4R213 JUMBO RED LEDS 100v 10 tor 69  20for .70 0 30 NE-2NEON LAMPS, all 100N good (4R2 200  60for 2.01
=] ""137 MICRO RED LEDS 200V 10tor .79 20for 80 40 SHIELDED CABLE. 1 cond, mikes. phonos (4R357 0] 200 80 for 201
] #4R2790  JUMBO RED CLEAR LEDS | [} 400V 10 for 89 20far .80 50 TVRANSISTOR ELECTROS. esstd values. styles (4R2747) 2.00 100 for 201
O =4Rr2792 'U'gﬂo TAPERED AMBER | 0 600V 10 for 1.09 20 for 1.10 3 SOUND TRIGGERS, sound triggers scr w/amp (4R3625) 2.00 6 for 2.01
O #4r2140  MICRO GREEN LEDS | O soov 10 for 1119 20 for 120 15 6V TEST INDICATORS, leads. grein-o-wheat (4R3526) 200 30 for 2.01
OP AMP1¢ GlVEAWAYS' MICRO MINY 100 ﬁn:cnon 'srtcm. disca, myiu.zl(l:', more (4R2738) 200 200tor 2.10
0 MIN) TRIMPOTS, to 1 meg. 1 turn. ! 3345 60 for 2.01
Oter by T TOGGLE SWITCHES! 10 VOLTAGE REGULATORS, hobby LM320, 340, TO 3 (4R3330) 200 200 201
- | e _—— 1¢SALE | 3 Amps 125 VAC contacts. 30 PANEL SWITCHES. siides. roteries, mod. stc (4R 200 60 for 2.01
i TR o 200 RESISTOR SPECIAL. % to 1W, carbon, meta) uuosc) 2.00 400 for 2.01
im0y 2108100 4t0r$101 I hiomehenchssicomp [ 200 HALF WATTERS, reshtors, carbon. metal (4R 2000 400 for 201
UMY | 2oy 100 [ 4fter TGN frelth Mountag Rerde s 100 NATIONAL 16 BOMANZA, linsars. 74008 HOMS (4 2060) 200 200 for
e oM 119 Boirer 120 ke ey Salsy qaar 40 HOBBY LEDS. asstd types, mostly useable (4R26859) 200 80for 201
e Bic 215 Toter 132 " 15 LM340T VOLTAGE REGULATAORS. S to 34V, T0.220 (4R2635) 200 _30for 201
H Lmsozn 1 (o .98 12| f5es 1508 RIIV 1 100 TWO WATTERS, resistors, carbon-metal marked (4R2735) 2.00 200 for 2.01
Lm3900N  2for 100 4for 1.01 Y |l 100 _POLYSTYRENE CAPS, ssstd values, voltage. h-Q (4R2729) 200 200 for 2.01
1 50 THERMISTORS, resistors that change with temp (4R4069) 2,00 100 for 2.01
< pl 20 BRIOGES, untested. 2, 4, 6. 10. amp. full wavs (414022) 200 40 for 201
J= ——— = SALE 025 LAMP'NSOCKET SETS, micro. 1.5V, rzwuss ) 200  50for 2.01
4 DIGIT v i P 15  MIXED READOUTS, hobby. u 27, 3. 5. m.(uusls) 200 30for 201
[ MM5316 clock chip and minimum of RICE 1o 3413) 200 300 for 201
FLUORESCENT AM PM indicator includes « ulaeo: cliickisudin 100 , u , 2,00 200 tor 2.01
g unoaze. an ! Basic ki include readouts. 1Cx ."'“"j; | & 200 Pn[ronnm RESISTORS, r std (4R2608) 200 400 for 2.01
\ = DRIgSeITY |COMPRIGD e N ET 2 200 RECISION RESISTORS, %, od (4R2428) 0 400 for 2.01
) )] tranafarmer e chord not included ren  [2VCT | 0. DIBPED MYLARS, 3hiny fintsh, 120 for 2.01
/ ~ FOR 1 30 _VDLUME CONTROLS. audio, lin . 60 for 2.01
BASIC KIT 0 54R3791 Fluore, $9.95, 2 kits $9.96 7.5 VOLT ZENER DIGOES. 1 wat 5 ,7{ R
2483792 Compo | alarm  $2. sésno 1€ sale MORE 5 9.1 VOLT ZENER DIODES. 1 watt (4R5188, 100 10fer 1.01
[ s4r3c86 12V pluggabie”™ !uﬂ-lorm'r 1.95 (No 1¢ saie J(H'T WIRE WRAP WIRE, 30 gauge (4R3803) 1.19 60-#for 1.20
—_— — TANTALUM CAS 2.3uF, 35V (AR5 189) 100 10for 1.01
[ i E SWITCH, choose TV or game, 75 pr 300 ohms (4R3970) 150 2for 151
1 AARM CLOCK CHIP. Mms316. &aighs (AR1759) 295 2for 296
® | S PANCAKE PHOTOCELLS. 600 to 15K ohms (4R2939) 100 10for 101
1 100KHZ MARKER CRYSTALS, a gunu for marker gan. (483806 195 2for 1.96
1 MOTHERBOARD EDGE CONNECTOR. 106 pine 57 (. n:ssn 350 2 tor 3.51
1 48.PIN EDGE CONNECTOR. .1 (4R3963) 1.95 21tor 1.96
1 JOVSTICK, two 10K pots, lor o & games (4RS037) 295 2for 2.96
1 CHARACTER GENERATOR, S x 7 Mostak MK 2002P (4R3898) 495 2tor 4.96
READOUTS! ONE CENT SALE
3% DIGIT LCD WRISTWATCH DISPLAY, (24R3960) 3 for $1.19 6 for $1.20
IT MAKES "CENTS” TO GIVE OUR CUS‘I’OMERS THE BEST BARGAINS! GE FLUORESCENT NIXIES. 7-seg. blus (34R3684) Lfer 100  2for 108
N SPERRY FLAT NIXIES. oranga duai digit (54R5014) 2for 1.19 4for 120
SPERRY FLAT NIXIES. oranga, .3", 1'>-dig (#4R5015) 2for 1119 4for 120
MAN-3 BUBBLE REAOOUT. 15" red. com cath. (247 3338) 6for 1.00  12for 1.01
1 READOUT, bubble, red. com anode (24#1503) 2for 1.00 4for 101
FND-10 BLOCK READOUT, 122" com cathode (24R2082) 2tor 1.19 4for 120
9 8-DIGIT READOUT, ted. com cathod. red (84R5190) 1for 195 2for 1.96
sppms y—
AT SALE PRICE, SPEAKERS! Gacn :
6" TWIN CONE SPEAKER, hi-fl. for car'n’home (24R5059) $4.50 $4.
. 50 2% % 5" OVAL SPEAKER, 8 ohms (24R2553) 149 1
GE I ZND FOR 23 oo 2 > 6" OVAL SPEAKER. 8 ohms (S4R3454) 1.49 1
69 70 o .
6s 70 MICROPHONE EeR g
ONLY 1 ¢ vas) Ne30 CONDENSOR MIKES, senshtiva, 500 ohms. 14V (14R3178) $4.95 [7%
32 26 ] COMMUNICATIONS MIKE, SO0 chms, CB-HAM (24R4074) 450 4
1 B NOISE CANCELLING MIKE, Ham-CB, 500 ohms (=4R3902) 6.95
.25 26
MORE & o RELAYS! -
69 Z0 ) SPDY 12V BLOCK RELAY, SA contacts (24R4032) $1.98 $1.99
-59 -60 SPOT 12v REED RELAY, 14 contacts (24R4094 1.49 1.50
s nae SPDT 12v SENSITIVE. 2000 ohm coll ( 4R A) 1.95 1.96
i 1.00
i3 139 AMPLIFIERS! £acn 2100
125 126 ") 8 WATTS ON A BOARD, with buitt-in preamp (24R5040) $5.95 $5.96
sN74148 1.75  1.76 9 WATTS ON A CHIP, Toshiba TA720S (=4R5057) 495 4.96
§N74150 .99  1.00 3 WATTS ON A CHIP, G-E PA 263 (24R1522) 1.50 151
ones e SN741S81 .99 lgg 3 . R
Order Woaizd a7 AT TRANSFORMERS Each 2 tor
8y Cat. ] SN74158 .79 ‘80 12V TRANSFORMER, 300ma, pc loads. 110pri. (:4R3412) $1.49 $151
No.2M1981 enny aje! SN7a156 &8 .70 12V TRANSFORMER, 1A, 110/220pri, open trame (54R4040) 2198 2.96
& Type No. SN74167 .99  1.00 24VCT TRANSFORMER, 300ma, open frame, 110pri. (s4R3323) 1.95 196
Shzayss .99 [1.00 B} . 00000000000000000000000
e geen 2tar Tee men 2t | ] STHISO 123 1 DIPSWITCHES! o, ¢7uiwsve BRID 2
SN7400  $.19 $.20 SN7445 .99 1.00 5N74163 1.19 1.20 2 SWITCHES ON A DIP (24R3668 $ .77 78 IO AmpP e
i e S R R S B e R o L
N7403 .19 2 N . . . & SWITCHES ON A DIP (24R3671 @ Drder by Cat. No. & votage &
SN7404 .25 .26 SN7448 138 1 3: 2:;::;’?, :;g :.;g <! ( 129 130 &
N7 A .19 .20 SN745 19 3 B . ! S
gt U 3 | givan s oz | pauan u g Ic seaxETe: : :
SN7408 21 2 N7453 19 . . 8 MINI-DIP (24R2123)] P . .
SN7410 19 20 5N7453 19 .20 SN74177 .79 R TEEINDIP (eania0n) ) 3D et idels | 4
SN7413 39 a0 SN7455 .13 .20 spraire [1A38 B-E9 7 16-PIN DIP (24R1309 3tor 119  6for 1203 S
SN7414 .65 .66 SN7460 s .29 SN7ULRO 38 70 1 18-PIN DIP (a4R3378 6for 1119 12for 1205 *
SN7416 29 30 SN7462 9 | SNz 4 7 26PIN MS/DIP (:4R3886)  2for 119 & for 120 |4 3
SHIR2S 3 R 13 3 SIS 7y B 28-PIN usrmpiuu;su) 210 119 4for 120 8
SN7426 .25 26 SN7470 .25 .26 SN74192  .8S .86 J 8-PIN TO-5 (24R1307) 4for 1.19 8for 1.20 e .
SN7427 .25 26 SN7471 .25 .;6 SN;Q:;; 1;: . g: : :
7430 .29 .30 SN74372 .25 .26 SN74 4 .
Myt ‘28 26 5N7a73 55 ge sNTa198 Eas) 50 2-Amp Epoxy 2 3
N7437 .25 26 SN7474 29 .3 a B B
Shraze .29 .30 S5N7475 79 .80 SN74199 1.75  1.76 BRIDGE RECTIFIERS! g s
S$SN7440 .19 .20 SN74376 .59 .60 5N74200 5.50 5.51 o1 . P4 o
SN7aas e "3 Sae B 5o SN7aces 455 s PENNY SALE! BUY ONE o e ) e 98 6h *
$N7443 469 7 o 3 2 . T SALE PRICE. GET $.59 $.60
S$N74344 SN7482 39 .40 $N74285 4.2% 4.26 ;NO FOR ONLY 1¢ MORE ;o 69 78 000‘00_"0000000000000 *e
00 79 8 ——
POP AMPS AT “CENT-CIBLE” PRICES © Ful Wavell. TO.5 caser - 399 83 30 e "°"“"""" .'
Buy ONE At Sale Price, Get 2ND For Only 1¢ More - Order By Type No. | R B Bt et AR 800 1.19  1.20 CIACN? |
oo Foch 2 157 and PIV 1000 1.29 1.30 { (" t‘ "" 1¢ N?
Type Esch 2 for Type Cach 2 for ._M"W.u .30 .29 | Aras, BTG
LM300H $.49 3.50 tM);g:-u 1.29 l‘:g LM1304 .sg 79 ""'""""""'7"'§;§§';'f§;;1.§'7: “m“sv ,-L No. and volisge!
LM3I01H-V .48 .46 M3 1.79 tm1310 1.0 99 * RIA
LM308V-H 79 .80 LM376V .29 .30 Lm1312 2.00 1.99 ﬁ-o,"'""o-- SPECTROL S Yous £4R1§90 . %ﬁ:;::los scas |
LM309K 1.29 1.30 LM377N  2.25 2.26 LmMia1av 80 .79 %5 soer 3 , H : PRV c t
LM311H.V .79 .80 LM3BIN  1.69 1.70 LM1458v .70 .69 %5 100°° 0 SK* Choice 0 s Ssie 2 for
Lm3isv 1.29 1.30 LMS31M4  1.49 1.50 LM180ON 1.00 .99 %5 20000 10K* Urde ( 2 for $1: 3 1 $ 55 3§ s§
LM320H.5.12. 15 1.29 330 LMS32M.N .29 .30 LM3028H .66 .65 ¥4 500 O 20K * ug a 20 69
LM320K. 18 1.29 ;.39 LMsSsY 75 .76 LM3900N .30 .49 EE ke SoK** No. 3R3863 25 turn upright, type 645 | T 200 88 i
tx;;g:-s, s }'33 1.30 LM3s8V .;9 .go | tM:?g“ :;g : 75 :‘ 2K+ () 100K** No. 3R3866 single turn, fist, type 63 5 ' - 233 119 120
N 1.20 1.00 1.01 M 5 95 -
Lm32an 178 172 [H thecsn 195 108 LM4250 136 138 FARRARERANRARRAS AR AR AR AR nhrhan O 159 160
LM339N 1.09 1.10 LM703H .49 .50 Lm75451 .40 a9 -
LM340K-S. 6. 8, LM704H .29 .30 LM75453 .40 .39 WRITE FOR Terms: Add postage  Rated: net 30
{33075 1.29 130 [ LUTON " 35 36 |0 Imisesz w0 7 / Phone : Wakefield Mass. (617) 245-3829
M -5, 6. 8. .39 .4 .79
12 15,18, 24 1.29 1.30 LM7233N .79 .80 LM75494 .60 .59 POLY PAKS Retall: 16-18 Del Carmine St.. Wakefield.
LM3ISON .59 60 LM73I9N .89 90 PpA263 1.50 1.51 CATALOG MINIMUM ORDER — $6.00 >
PENNY SALE PRICES LISTED ARE GOOD TILL MAY 15, 1978 | | FEATURING pOLY pAKS 2
WE RESERVE THE RIGHT TO LIMIT QUANTITIES!! 111! | P
- == BE ARGAINS ' 'coi sy P.0.BOX 8428 -
Mail your order in & save many dollars! IN ELECTRONICS BE PHONED LYNNFIELD, MA. 3
I ~
COPYRIGHT 1978 - POLY PAKS INC. ®
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SENGORE

VALUE

eauuunnn.

_.-:-ﬂ—

TRANSISTOR & FET TESTER
Model TF 46 Portable Super Cricket
= Completely portable ® Automatic = Simple to use
= Automatic power shut-off after 10 minutes

FREQUENCY COUNTER
Model FC 45
® Frequency range coverage for
every use from audio through VHF
® Better than FCC accuracy
® High sensitivity for circuit
testing ® Easy-to-use pushbuttons.
- ® Direct readout.

__CIRCLE 104 ON FREE INFORMATION

\ :
é WIREWRAP Reliable TV Antenna System Components
Connectors Splitters Transformer
PRECUT WIRE WIRE WRAP SOCKETS ) Unique (75:000 OHMSINDOOR)
Why buy wire on rolls? ‘\'P $.17 w (] ACU-1
PRECUT & STRIPPED WIRE IS - ] $295 $95
! gt s = O N
* Economical er it k = el
s
recu! € Bulk Wire $ 40 -
Precut Wir . ulk Wi . S 3 $4.95 1lf. "
¢/ 3 .
B sa0 Band Splitt
—i ’ an itters
WIRE WRAP TOOLS Y e it S e— 2| P -
; - o= mey T p—. $ .40
Motor r $2.00 A
Wall Plate
DUPLEX TYPE-CONNECTOR BACK - 1}
$34.95 s S Specialty Items
| FAM
"“ |s2.10
& -
e b $3.60mm ~_ e
' - Pt | $4.60
WIRE KITS INTERCONNECT CABLES \ >’ &
1 p 1 P, > an
" Sy 2 - =
36.95 2 kel B { B ‘/-(:L‘ ~_ r»q
\ T }:—.
| $4.60
|
Ordering Information: < 3 2 P A G E C A T A I. o G
PAGE DIGITAL . "[_MINIMUM $10.00 PLEASE “Distribution Amplifiers |
ELECTRONICS . ‘ TASCOTEXAS ANTENNA suppLY co | WAl Plates
135 £ Chesin ; ' Jpo BOX 30143 .
N Prone (21 3675005 Dealer sinied i HOUSTON,TEXAS 77009

CARD _

&

FROM =
FORDHAM |

'FOR PRICING AND TOQEDER P
CALL TOLL FREE — |

AUTOMATIC CB ANALYZER |
Model CB 42

® The total CB service bench

simplified

® Combines 5 units in one for
complete testing;

1) Frequency Counter; 2) RF-IF

Generator; 3) Audio Generator;

4) Digital RF Wattmeter; and

5) Special CB Tester

¢ © €6
"o e ©

TV-VTR-MATV & VIDEO ANALYZER D | e =

b

(800) 645-9518 derodn

|
FREE 164 page catalog of over
3000 items ... test equipment,
CB, tools, tubes, components
| and electronic supplies

Wi St
N

Model VA 48
® New patented Bar Sweep patterns for
simplified speed alignment @ All RF & IF sig-
nals for injection before the detector from one
cable e All drive signals for every stage after
the detector — tube and solid state ® Uses
standard color bars and patterns s 100% ac-
curate Ringer yoke and flyback test ® Accurate
drive signal monitoring ® Video sweep generator
® Bias and B+ substitute power supply

CIRCLE 88 ON FREE INFORMATION CARD

’

9 3 5 A

3



obbi
UsS

Send for Free Hobbi House Catalog

969 BALL AVE.. UNION, N.J. 07083
Retail Store Open Mon.—Sat., 9 to 6

lowest prices

MA1003
MOBILE CLOCK

$182%° complete

Attaches directly to 9-t2V Battery. Automatic
Nighttime Dimming. Fluorescent Display
gives Color Choice (Red, Blue, Green or
Yellow) when used w/corresponding Color
Fliter. Includes — Module, Switches. & Filter

ALUMINUM CASE WITH FILTER.
(switches included with clock kit). In Silver.
Bronze. Black and Gold. Filter colors — red
blue. green, or yellow. $5.75

Complete Clock Kit  $9.95

4DIGIT 12 24 HOUR
Includes: PC Board. 5316 Clock Chip. all
components and Power Supply
Disptays hours and minutes Switch to
minutes and seconds AM-PM Indicator

Elapsed Timer Fluorescent Display

Options: If alarm functiondesired add  $2.50
(includes speaker and all components)

Plexiglas Case Kit (red or blue $2.00
Transformer $1.49
6.3 volts at 1.2 amps
Capacitors
500 MFD at 50V 4/$1.00
500 MFD at 15V 6/8$1.00
Clock Chips
MM5314 or MM5316 $3.50
Voitage Regulators.

Positive — To 220 Pkg $1.00
7805. 7806. 7812, 7815, 7824
Negative — To 220 Pkg . $1.25
7905.7912, 7915
To — 3 Pkg. — LM309K . $1.25
Dré Reed Switch
apsules ............ 25/51.98
Glass Sealed 5amp 115 VAC
VCISOCKELS: wrm+u b3 eed 4o wws $1.00
8,14, 16,18 Pin 5/$1.00
Bridges
1.5 amp, 200v ‘ .....3/81.00
3amp,200v ...l 3/$1.25
Bridges
VOLT 2AMP 4AMP 6AMP 25AMP
50 3 60 $ .70 $ .80 $1.30
100 70 80 90 1.40
200 80 90 1.00 1.60
400 1.00 1.10 1.20
600 1.25 1.35 1.40

MODULE (National)

Your Home for Quality Kits, Projects and Components
Toll-Free Wats Line — 800-631-7485 e Open Saturdays
In New Jersey Call (201) 964-5206

250 K Slide Volume Controls .. 4/$1.00
By Mallory

2 Amp Circuit Breaker ........2/$1.00
Front Panel Mount through ¥2 dia. hole
120 VAC, 32 VDC. Trips at 2.7 amps

Grain of Wheat type chic. min. Display
Lamp — red or white 10/$1.00

60 Hz. Crystal Time Base Kit ... $4.95
Use with Digital Clocks for 12 VDC or
Portable Operation
Kit includes. PC Board. 5369 Divider Chip
35795 MHZ XTAL and all other parts plus
complete instructions

70 Volt Line Transformer .......$2.90
Power Rating — 10 watts. Model TR-1
Primary Voits: 70.7 Primary Taps 0.63
1.25.2.5. 5. and 10 W. Secondary Impedance
4 & 8 ohms. Primary and Secondary Termina
tions: 8~ color codedleads. 158 H. ' 1D. 2"W,
Base 2% "W

6" Pioneer Pincushion Speakers
3.2 ohms. 7'2 watts $3.95 pair

Heavy Duty Alligator Clip Test Lead
SEll oo i g o 49
Set of 10 color coded leads with insulated
alligator clip on each end

3-WAY AUTO SPEAKER
STEREO SYSTEM

3-WAY Concert Hall Sound

Two 6°x9” 20 ounce 3-Way
Speakers complete with
chrome accents padded viny!
grills, mounting cables and
hardware, Only $49.95

High Power Transistors 2/$1.00
2N3055 NPN (ITT TO 3 Case)
1000 MFD 30 Volt Electrolytic
Capacitor Axial Leads 5for $1.00
AC/DC Wall Plug
Adaptor-Charger $1.00

120 volt input/6VDC 130 MA output

Sound Actuated Switch $.85
6 Ft. Line Cords 6 for $1.00
DL741 Jumbo Displays ......... $1.35

7 Segment-Common Anode

Ditfused LED's, Jumbo Red LEDs 0.2".
and Factory Prime 7/$1.00, 100/511.00

7 SEG LED Displays $.59 ea., 10/$5.00
33" Type 707/MAN-1 14 Pin Dip. Com-
mon Annode or Cathode

JumboRedLED’'s .......... 10/$1.00,
100/59.00

25 PK. LED's Asstd Sizes &

COlOrS wwmesssssas 17annsmesssid $2.50

CIRCLE 71 ON FREE INFORMATION CARD

( )
WESTINGHOUSE TUBE
SPECIAL
BOXED AND BRANDED
6GHBA $1.60
6LQ6 6JE6C 4.00
6DW4B 6CL3 2.00
3A3C 250
6HMS 6HAS 2.00
6FQ7 6CG7 1.60
6LB6 4.00
6GF7A 250
6BK4C 6EL4A 4.00
8FQ7 8CG7 2.00
6JS6C 4.00
12GN7A 12HG7 3.00
6GJ7 ECF801 200
17J28 2.00

5GHB8A 250 J
Plug-tn Component Oven .......81.75

Used in housing crystals. |.C.'s etc. — for
stable operation. Temp.: 65 C-3C. 2 C
Regulation 24V. Bi Filar Winding. Cold
Resistance: 110 ohms 10%. 2.4 watts @
25 C 6.5 watt max

6 Digit LED Alarm Clock Kit and
Elasped Timer Indicator . .. $13.95
Red Display

Complete kitincludes: National 5375AB Clock
Chip. Transtormer: PC Boards. Drilled and Silk
Screened: SLA-7 Red .33 High Brighiness
Displays. Ali components: Instructions and
pictorals

Features: Hrs.. Min.. and Sec 12 Hr
format with 24 hr. Alarm Snooz Fea-
ture AM PM Indication 60 min
elapsed Timer Freeze Capability
Power Fail Indicator
Options: Wood grain
chased with kit

ase $4.00 when pur

Potentiometer Assortment . 12/51.00
Includes 1K to 100K. Tab mounts. printed
circuit. duals. push-pulls, nylon and metal
shafts (long and short)

IN 4148 Switching Diodes . . . .50/$1.00
Factory prime. taped and reeled

Mini-Audio Transformers ....10/81.99
Asst. of outputs 17 square

15 Trimmers & Sensitivity

Controls ... .. e myn e E A s s e 5/$1.00

2.5 meg central cermet tnmmers and
miniature wire wound rheostats

LMS555Timers ............ 3/5.99
Vinyl Electrical Tape .......... /$1.00
8milx 3 x 66

SCrews . ...t $1.99 Ib.
1 pound. assorted sizes

C106 SCR to 202 Package ........ $.99
300 V.4 amp

Terms and Conditions
$7.00 Min. C.0.D. Order, Phone Orders
accepted.
$15.00 Minimum Bank Americard/
MasterCharge order.

Add $1.50 Postage and handling on all
orders.

Outside Continental U.S., U.S. Funds
only. — Add postage -

N.J. Residents — 5% Sales Tax.

Money Back Guarantee on all orders.
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<
< _n_LLJ_Ln____ PLAYMASTER QOW + Q0W PROFESSIONAL AMPLIFIER KIT
‘ The PLAYMASTER 4040 is a sophisticated, advanced design 'ncorporating the latest developments, yet uses relia-
‘ ble, rugged, easily avallable components. The 2N3055 power transistors, for example, are the most popular power
‘ transistors in the world. If disaster strikes and they need to be replaced, you’ll have no trouble buying spares.
‘ SALL, MODEL 5:‘::"::':0“ AMPING FACTOR
< o"LY s‘os. POWER QUTPUT One Cremmer il ot ° "':u\":
4 phms. ISWISaW 2TWiAN
8 onms 25w/a 0N 22w 3w 2008 urveriohte sumurv
: g eo‘h u(o‘gso:g: u(svoNs( — Mz TOTAL HARMONIC u-s':trmm‘ vo;! ;(;;."ms ;
p e W e e R
< > m;.m _:xz Overload o1 1h 120mv .
44— >
: SPECIALS OF THE MONTH ( SUPER 15 WATT | “FISHER” 30 WATTS STEREO :
< -C-SOCKETS ON SALE I - AUDIO AMP KIT (1SW x 2) >
4 14PINS/T 10 FOR $2.00 > o AMP KIT >
4 6PINS/T  10FOR $2.40 £ i A—-;’L - >
4 14PINWW 10 FOR $350 -1 _.), »
« 16 PIN W/wW 10 FOR $4.00 >
« 28PINS/T 5 FOR $3.50 Uses STK-015 Hybrid Power Amp >
<« 28PINW/W 5 FOR $4.50 Kit includes: STK-015 Hybrid IC, power >
supply with power transformer, front >
: T.I. LED DISPLAY SPECIAL Amp with tone control, all electronic Kit includes: 2 pcs. Fisher PA301 Hy- P>
4 5% 7 parts as well as PC Board. Less than 0.5% brid IC all electronic parts with PC P>
$3.50 ea. harmonic distortion at full power %dB . ¥ >
TIiL 305 = Alphanumeric response from 20— 100,000 Hz. This am- Board. Power supply: +.16V DC (not in-
plifier has QUASI—Complimentary class | cluded). Power band with (KF = 1% + P>
—p— % Hexadecimal " 8 output. Output max is watt {10 watt | 3dB). Voltage gain:33dB, 20Hz—20KHz. P>
with Logic QUea. | RMS)ata 2. >
ONI-Y 323050 each ONI-Y 322050 each kit g
7 Seg B
TIL 306% i i $6.70 ea. INIMU .00. Calitornia residents add 6% sales tax |
= LOgIC i All orders add 1(’;" po':agh: g?s:tno?::::?oielrl:as couni:’las':ddd?ss‘ ot Itut.‘al order for postage. ’
{Counter. Latch, Decoder, and Driver built-in} \", SEND CHECK DR MONEY ORDER TO >
\ .
7se S FORMULA INTERNATIONAL INC. »
TIL 308 9 N\
. 3 $4.75 ea. (I‘k\ 12603 CRENSHAW BOULEVARD * HAWTHORNE. CALIFORNIA 90250 >
with Logic For more information piease call (213) 679.5162 |
{Latch, Decoder, and Driver built-in) STORE HOURS 10-7 Monday - Saturday >
4VVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

CIRCLE 91 ON FREE INFORMATION CARD

JUMBO LED READOUT ARRAY CMOS SPECIAL! 2708 1KX8 EPROMS 2708
— Bhy Bowmar. .5 in co4oc1_5;s1. CD4011-5/81 Prime new units from a ma-
character common CD4013-3/$S1. CD4040-S1. each ] f 450 N.S
jor mfg. .S. access
hod D d = s | 3 5
m ::a: Uoseewmesr;gasl CD4042-2/81. CD4049-3/$1 X',“e' EQUIV'E(l'ent' to ‘1151802
plexed clock chi sin 1 package! ns
$1.95 LIMITED STOCK 4 chaits n 1 pack! - SF'IETE/F; (?'AI‘P e §15 75 pach
ni 1Ze. Xlal. .
3W. AUDIO AMP MFD. 16 WVDC. 4/S1.00 MOTOROLA 7805R
5 Assembled & test Voltage Regulator
§392 ed Notait Ma | RED LED READOUT FILTER | Same as standard 7805
piens  [ofeed puwut 1901 Very handy. Can be used | except 750 MA output.
OHMS. With sche- | With our calculator displays. | TO—220. 5VDC output.
matic 2'ax 2 6/S1. | 44c each 10/$3.95
2?5 SIhﬁ:TIC RAM'S OPCOA LED TRANSFORMER LED IC Counter Kit
standard /‘rr:s‘ivh n;w:rl\ i READOUT 12 vac. 60 MA. PRI-115 You Get: 1-7490; 1-7475;
x 4 Equvalent 10 4.21 | SuaclCommon Anode 33 | VAC 60 HZ. Perfect for | 1-7447;1- Led Readout. All
02 1 package! 18 iginal high efficiency LED clocks or power supplies! this for $1.99 (Led Readout
pin DIP. 2 chips give 1Kx8 display Small Size. is famous SLA-1. .33 in.
2forS24. 8 for$85.| 75cea. 4/82.50 $1.95 B R
2N3904-House No.
741C OP AMPS DISC CAPACITORS :
Mini Dip. Prime new 1 MFD 16v. PC Full Wave B”dge g\éﬂll\lllba((:;ﬁDRBa?;éers\bO TO-92. NPN
uq"rs hl-gaussec?‘n.w:%;err :/a,l:e' Bv. ‘ ‘;t";' 4 Amp 200 PIV | mAH. VCEQ-45.
12/S2. 100 for S15. 20 for s1 00 69c ea. 10/5.75 $3.95 pack HF1% 100.;;) 380
or .
Jumbo Red Leds | Motorota PNP Power! T1 POWER CMOS QUAD st e Q@
8 New by G.E. Like |2W4905 TO3 case 9OW TgRS‘Q'“OS'STV()C’ES() Bilateral Switch Amp MC3401. Pin for
z MV5024. Number |YCEQ-60; HFE-100 max. g s CM4116. By Sol Pin Sub for popular
o S at 2.5A. Good mate for| 60V. 30W A ed LM3900
€ SL-22 , the 2N3055. 75¢ each.| TIP29A-NPN 4ddc ‘C‘B”O 6” 'mpg)/"s1 3/$1.00
8 6/S1. 25/83.75 {a/s2.50 PRIME!| T|P30A.PNP 4dc 4016. : A
- . . . _
o TERMS: Orders under S15. add 75¢. No COD’s. We
¢ | Digital Research Corporation| 1 it i o o v
g P.O. BOX 401247 + GARLAND, TEXAS 75040 » (214) 271.2461 | Resients a0 5 Sajes Tax  WE PAY POSTAGE!
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S-100 EXPANDABLE MOTHER BOARD DEC® LSI-11 16K MEMORY BOARD S-100 32K STATIC MEMORY BOARD
©8.SLOT EXPANDABLE BACKPLANE— in feRoress
line male and fernale connectors enable OgingJlSC—FULLY .z%TSFERSEBPé:gSSED 1. FULLY STATIC - usable with all DMA devices

backplanes to be plugged together, or the
female may be used in place of an extender

board. © ADDRESSABLE TO 128K WORDS 4. RELIABLE - single source +5Y. regulator
QUIET—ground plane decouples all signal | *MAPPABLE IN 4K INCREMENTS 5. PROM COMPATIBLE - monitors available on request
lines.
RELIABLE—SAE 8100 phenolic body, gold Available:
contact connectors. | G 5 KT e £ a0e COMPLETE KITS or
— i surneo v $1249 $1159 ASSEMBLED UNITS which have been fully tested and
KT 36600 38900 burned in

2. BUFFERED - with noise suppressed control inputs

* MODULAR © PROM COMPATIBLE 3. MODULAR - populated in 1K increments

LARGEST & FASTEST STATIC MEMORY AVAILABLE

BARE BOARD $39°°

WE DELIVER

5W ZENERS 5%
PLASTIC-AXIAL LEADED

F ' CHEAP THRILLS umit 10 0F eACh 1TEM PER QRDER  NQ EXCEPTIONS, PLEASE'

SHIFT REGISTERS SK'T ASSSEMBLED
C1402A MM1403AH 8K 278 320
4256 BIT 2512 BIT 16K $468 $515
$195 $195 24K $648 $695
F 32K $800 $845
| U.v. PROMS 1K STATIC RAMS | BIPOLAR PROMS 4K STATIC RAMS
8223 25 BIT 8275
1702 2K $475 2101 $2.45 2114 650ns 600mw  $9.95
2708 8K $13.95 | 2102 gy 22823 TS B 1SY| tmsaoes4  450ns 300mw $1195
2716 16K $31.95| 210211 $1.25 | g35126 e6ad S104 | HMA472114  450ns 200mW 313954
COMPUTER CIRCUIT OPERATIONAL AMPLIFIERS
KEYBOARD ASSEMBLY
INTERCONNECT BLEN
- OFFSET DIFF  3dB  VOLT  RATE
K‘EYI?"PS CABLE ' panr v ) BAS IMP  BW  GAIN  vus CMRR
R sl 40) . 254 50Pa  100M 100KH: 9408 6 8048 3.95
18 Aibbo 1402 Iny 10pa  30Pa 1000 2 5mu: 80dB 3 71608 8.95
1 100/369 | $149 1407  lomv  10Pa  150pa 100m 300wn; 868 8  30e8  8.95

1324 10y 30nNa  300Na  3IM  10MW;, 10068 35 100a8  8.95

FOREIGN I POWER

AUDIO 1.C.'s
PHOTO CELL | REPLACEMENTS | |34, PREAMP .99 OP AmP
TAT092P  $395| (M380 2w pwr 99

ANZ14 $4.250  MFC9020 2w rwR  $2.25
uPcl025H $4.95

A

MC1568D
+15V DUAL TRACKING

VOLTAGE REGULATOR
| 100ma $195

uA T91P5S
1 AMP $495

7400. 09 7474 20 DIODES & TRANSISTORS ,,OC,(S:,’,”C"[S

7400 .09 7494 5 MARKINGS STANDARD HOUSE & SOME 175v 64 2/99¢ Specity 7092 o
7404 10 74161 40 UNMARKED BUT ALL MEET SPECS UL APPROVE 1 axial DO-Tphg
74504 12 Dm8880 50 N 9 10 N 418 05 2N 2222 10 | 387 tong |28y

SLIDE

7832 10 uAl09 19 IN 220 09 N 4001 05 2N 330 10 | Tzsy 3 12/99c
St

3/99c¢

, . 7442 25 LM301 I8 N 3600 10 N 4007 10 2N 3%06 10 | 5P
’ 14113 MCI458 39 NE-2 NEON BULB 08
IN5338 5.1 IN5347 10 IN5356 19 r ——4
IS TELE0 EIE 1 LR ) D/A D/A 16 CHANNEL MULTIPLEXER POWER DEVICES
IN5340 6.0  IN5349 12 IN5358 22 CONVERTER CONVERTER ANALOG oe DIGITAL s
INS341 6.2 IN5350 13 IN5359 24 BREAN BEFORE MAKE SWITCHING SCR'S
IN5342 6.8 IN5351 14 IN5360 25 | SIGNETICS NE 5008 |  pAC-01,SH SCHWITTRICGER NPT LIST 40.00 850 A 600 V PUK $9900
ING343 75 INS352 15 IN5361 27 HIGH TRANSTER ACCURACY NOW g5 | 25 A B0V STV $29%
INS34¢ 82  INS353 16 IN5362 28 $139 $1295 S TOLIA LN onr $13 DIODES
INS345 87  IN5354 17 INS363 30 * ;gg : ;gg N s’;% ::3::
INS346 9.1 IN5355 18 IN§364 33 “E%fd'so”ﬁam HIGH INTENSITY R T 250 A 1000 v STUD $19%
99¢ ea. oMy 100 MIX/ HI EFFICIENCY RED READOUT 7500 mro BRIDGES
$7.60 $59 LED LED LAMP 2 16VDC S00A 200V 3 PHASE  $99°
’ . / FRDSTED 5 $495 25 A 500 v $45%
0 WHITE CASE ; 154 400V 318
CHO s 6/99¢ 4 0 99¢
KRR oiar OICN0R 3/99¢ 10/$2% i e T »
* —L
MAIL ORDER LOS ANGELES PORTLAND SEATILE DENVER
“GOOF PROOF” 67 46 503) 646.4034 .
GUARANTEE LMN ELECTRONICS WIZARD of PARTS SEMION of SEATTLE @ ELECTRONIC LOLLIPOP
)42 € GARVEY av W COVINA CA 8229 SW CIRRUS DR BEAVERTON. ORE 964 INDUSTRY DR TUKWILA WA 9643 N BROADWAY DENVER
Becaqse “A'L ORDER CUSTOMERS VINCENT & SAN DIEGO Fwy © (NOLL BUS CNTR WASHINGTON SQUARE KOLL BUS CNTR /SOUTH CENTER) 5 & 98 AvE
cannot inspect their parts before pur-
chase, for them only, we guarantee an )F AT ALL POSSIBLE TRY 10 DROP INTO ONE Of OUR LOCATIONS BUT If YOU LIVE 100 FAR AWAY YOU MaY ORDER BY Mail FROM
IMMEDIATE REFUND—NO QUESTIONS F %
ASKED—should you be unhappy with NO BACK ORDERS WE PAY POSTAGE & HANDLING
the parts,® or should the parts fail for YOUR PARIS OR IMMEDIATE REFUNO ON US. ORDERS ONLY F. Reichert Sales
any reason.” Just ship parts to us in a $20 MINIMUM CALIF. RES. ADD 6% 1.110 E. GARVEY AVE
protective carton with proof of purchase FOR UNDER 8 HOURS PROCESSING SEND MONEY ORDER, CERTIFIED OR CASHIERS CHECK. W COVINA CA 91790
within 30 days of receipt of shipment. SORRY' WE CANNOT ACCEPT PURCHASE OROERS. COO'S. PHONE ORDERS OR CREOIT CARDS .
MOS AND LED DEVICES EXCLUDED' CANADA. PUERTO RICO. U.S. POSSESSIONS ADD $3.50. ALL OTHER FOREIGN ORDERS ADO $7.00 IN U.S. FUNDS ~ ]
ALL ITEMS SUBJIECT TO PRIOR SALE PRICES GOOD UNTIL MAY 3. 1978
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RADIO-ELECTRONICS

E

DATA SHEETS

VARIABLE POWER SUPPLY KIT $11°5 FREE S5 510 ombeRS 1

® Continuously Variable from 2V to over 15V A T
® Short-Circuit Proof
® Typical Regulation of 0.1%
® Flectronic Current Limiting at 300mA e g S et G L S LU T
® Very Low Output Ripple J [ s 2 %
® Fiberglass PC Board Mounts All Components m 2] ok mltenayz i
| ® Assemble in about One Hour o LHO f|mioras 12
® Makes a Great Bench or Lab Power Supply ! |2
® [Includes All Components except eter K 1 :
P Pt Case and Meters 1, <1 55 FOR POSTAGE/HANDLING | s e saso
3 T
SPECIALS THIS MONTH ONLY N " N AT
n3aa ermanium Deode 60V 10ma 10/51 | LM30BM  Low Buas Current Op Amp. Super ne o swae Jug ¥ ot Aty
18270 Germanium Oiode 80V 200r a1 LMI0IK 5 Voit Regulatar ] 82 ';;; S/ OIEppsE20s2 diss
ING 1S Silican Oade 100V 10mA 25/81 LMII?K  Adjusteble Vomtage Requtator 2 "(1v 350 a5 g b Ao i
N6263 Mot Camer Duade (HP2B0D, et S1.00  IMIBON 2 Wart Audio Power Ampitier  OIP 9 1 1 | 2nai P
(3] Power Varactor 1-2w Oul ® 332MMHz NESBSA Phase Lacked Loop o 94 e 1s.
1Specs & Circuits includ (2] 52.00 3 nsrs 9
OI00E GAAE BAG-Mixed raners, rectilers, atc S0/$1 {:;,‘,;“ = ::::::::":;';:"w g:: i 4 DIGITAL IC 144 o
W06 NP High Soeed Switch 5m w1 02 1024.8it Stane RAM (10245 1) DIP  $1.0% - i ! ams 3 |14 1%
2N918 UMF Transistor-0sc/Amp up 1o 1 Gz /51 20400€  FETdnpul Op Amp Iikd NE 536/.A720 195 T 1 3w SN 2 L0 et et
282609 P-Channe! FET Amphtier 2900.mhos $1.00 CA3018A  &Tranustor Array/Oarhington 99 ars, N
2920 WPN Dual Tranustor ImV Motcn 1225 295 | CASOIIA  REAF Ampifr OC to 120MHs 1.8 ”n 1 His «
283902 NN Amp/Switch 1100 40V 200mA 8581 | cazorse aeto 148 1 2w Rz :
M4122  PNPRF A o & Switch 351 RCASSE st el J] 2 s 6 .
2N4863E  N-Channel FET Super Luw None 281 N5556V @p 81 RS | 73691 10 b
IN4BBY 150 Von PNP nvstor for Keyer 2% NS558Y Op Amp Comp s ¥ 2 1 NS £ *
E112 N-Channel FET VHF RF Amp sy 8038 Function Generator/VCO with circunts NS 184 N3 INS 430N D1
TS N-Channel FET High Speed Switch 40 s 8223 256 8t PRDM (32 u B) 50ns 28 18aMH, $ 28002 0 | 2N5) 2/%1 EARIC's ?
TO220  Mounting Kit Mica insulator & bushing 1081 | LP-10 LoGic PROBE kn-TTL CuOS. o ,:" iy [s1 | 2eind s ¥
ncluged - hr. assem s 5 2
SEND FOR ADVA'S NEW 1978 CATALOG wvis? 2130 Inoast  sod(Lwst B0 acesss
OVER 700 SEMICONDUCTDRS, KITS, CAPACITORS, ETC ~SEND 13¢ STAMP uvih Ais 500 s V1 s 54 Nsssov 5
n vk e 35 |2 . L
OTHER ADVA KITS: ___ MORESPECIALS: == e TR e R ;
D R casy 10 L. Lt 02N 80 35 | DM
- . Makes neat H egulated 15V Sy,
£ K 183 o=
o : K. % ' s12 “® *super speciaLs: /2
04 i 0.99 4
0.99 12 I
8o A 0.1 1.00 R §1.75
43,51 8 400mw 451 1N4154 30V INST4 a 94
12,15, 16, 18, 20. 22. 24. 27, o1 33’ 0%) 3S1 E

© MONEY-BACK GUARANTEE
e ® ALL TESTED AND GUARANTEED

o 2 Am, :. 100 1 1458 Dual 74 st
ELECTROMICS ! 1 ‘ ' K

BOX 4181 ER, WOODSIDE, CA 94062  rcs Tracking Resiior 010 30V'C. 5
Tel. (415) 851.0455 a3 T ;

CIRCLE 61 ON FREE INFORMATION CARD

UNIVERSAL 4Kx8 MEMORY BOARD KIT PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Full Wave Bridges

MRF 8004 a CB RF Teansisior NPN S 1
4
i - 7WATTLD-65LASER DIODE IR $895 °
EXPANDABLE F8 CPU BOARD KIT o
$99.00 4 SANKEN AUDIO POWER AMPS
4 4
4K BASIC FOR FAIRBUG F8 Y TANTULUM CAPACITORS
C/MOS (DIODE CLAMPED - :
4 4 RIPAK P 1
4
N TTL“IC SERIES ; TALSSERIES RCIACUITS
144 y 5 154 ;4
4
il 0ip soCKETS TS 163
SPECTAA N N SINGLE s
FLAT CABLE STRAND 4 5
|g::;:o 100731 40 rfgs 2 ;
74 4
4 » ra
741 74 4176
4 7414 a
403 : p
2 &
Silicon Power Rectifiers yase- 3 i
4 i 418 0
430 2 4
. : s
4 4. a 4 6
4
na 54
4 - 4
jh SAD y: 4 == =
—— — - - 2 - a
RS232 $2 REGULATORS I __!
CONNECTORS ] 4012 . ~ :
a LED READOUTS 4 _6A
4-4 a s '3

SOLID STATE SALES WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM

Ssnd 264 for our catalog festuring

istors and Rectitiers P.O. BOX 74D

Tra
[ O Mass.
L R S SOMERVILLE, MASS. 02143 TEL. 1817) 547.7053

CIRCLE 41 ON FREE INFORMATION CARD



Seccccccas Secccsessoccpens sesresprracccseaccee

1-800-346-5144

MINNESOTA RESIDENTS 218-681-6674

DON'T FORGET OUR 1.C'S o RESISTORS o TRANSISTORS ¢ CAPACITORS o DIODES o (.C. SOCKETS & PINS o SWITCHES
DISCOUNTS WHEN COMPARING PRICES [Rase MODULES o OPTOELECTRONICS o BREADBOADING & TESTING DEVICES o DRAFTING SUPPLIES
< DATABOOKS o HEAT SINKS o WIRE o TOOLS .. AND MORE ... WRITE FOR FREE CAtALOG..

INTEGRATED CIRCUITS TIL OATA BOOK. 592 7. NAT St

80804 B-BIT CPU 2 USEC CYCLE ] ST 375 Seqie Dt CC Reg v1.33 | LINEAR DATA BK 952 P NAT SEMI
1415131 29| lFJS7N 1 8212 8-81T 10 PORT - o Dga CC et 3.33 | CMOS DATA BK '

5 n R - POWER TRANSIS
3741 DIRECTIONAL BUS DRIVE . 130 | MEMORY DATA au

X GENERATOR $
MOS DATA BK
SYSTEM CONTROLLER NN 4 od K INTERFACE DATA BK, 364 P NAT

DIGI-KEY |-

CORPORATION

Ouality Electronie Compaonents

; OMMUNICATIONS INTERFACE VOLTAGE RE SEM
8295  PERIPHERAL INTERFACE 7 LIN. APPLIC BK 12 P NAT. SEMI
17024 2K EPROM 125648 NN LIN 4P BK_VOL. 2, 246 P, NAT. SEMI

2708 8K EPROM (1K NSNTBA 1 OO Dyl AUD) DBOOK. 196 P NAT. SEMI

X RAM BOBOA MICRO SYS. DESIGN MAN. NAT. SEMI
svous”rjﬁ:"rvu s L L MP MICRO APP_HANDBK, NAT M)
20 A e 2 smm FUNC IIONI""\ 8K Nﬂ" Sk
,,,,,, o M

SIGNETICS ANAL OGMANUM 6*7

14 MICROPROCESSOR BOOKS
o ADAMOSBORNE
2 27310 24" 1y
28510 25.25
25 31810 2775
3 38 36010 32.25/CHONE EACH BOBOA,
a5 45 4.25/10 38.25/(
5 3 60010 Sa.so,c 8212, 8224
33 24 23010 2050/ ond 8228 ’150 - =
4l g 28000 B PLUS Ri230 .0 T4 T S T
25 80 5.7010 $i 00 SIXTEEN 2102-1°s ; .
< 5‘ ‘.“:2,‘__. ;T 0C] AL FOR Bishop Graphics = CMOS COOKBOOK
3 % :',.'3 |m 81.50.(] 549.95 THE mr-m VALLCHART
21| 7e8% 28 N e R v s B s l( TWMER COOKBOOK
3 | 741532 33 —T— \lN( Pl(S&M OF NV(RY A" INV
U RATC MOLEX I.C. SOCKET PINS ABC" (2NO EDI
537 :
Y T ] B20M 3820 SM  27500/50M o
70| 741540 28 1 END NW R[S'“ORS 9
T a4 67 The MAI00? o MATOT0 series clock madues by Hononol Semeonducror ore | ACTIVE-FILTER COOKBOOK 20
: ;:% ;; . €0 POLTESTER CAPACHT il ovmbied ond wered clocks 1o o v oen b dasiy and on W% | COLLECTED BASIC CIRCUIT! S
. @ on the some comact swnches ond our 3pece ATORS. . 21043 3
o ! im0 00 cars ve vauwss O et et L e O S 18
he MAIOD) clock moduls 13 o fully civembied ond fesred 12 hour ¢ P.AMP COOKBO: b
r MINIBOX METALIZED POLYESTER CAPACITORS ERESRitats o gy yvm e b9 | 0 ,,,03,,;,,;' e U
% e R T T e o o | MOSDICIA 36
170 00y = PRACTICAL SOLID-STATE CIRCUIT DESIGN . 21018.ND § 6
po 180 e J RC CIRCUITS ND $ 4
009 1.30 % MAYOO2A 5 LD 17 Har AMPM Clock Maduie 10.50 | ReGULATED POWER SUPPLIES g S
:g l‘> ggg 00 MAI002A SET Moouie with Tromformer & Swhches :13‘95 "“& oy%;)aog;c i A BB l‘JS NL[') H o
it 150 1nagio] #0 MAI002C 5 150 2 maw Cloch Mo "0-50 TRANSISTOR SUBSITUTION HDBK (16TH ED.1 71333.ND § 4.7
4013 1.50 MA002C SET mauie w/romformer & Swmches 13.95] ABC'S OF FET'S 89-ND § 2
o 4 ELECTROLYTIC CAPACITORS MAI003 17 voit Cor Cioct woh Smrches $24.95 :gggg:;:,:::';'gg;;mw' i LG
:g? -% VALUE RADIAL LEADS AXIAL LEADS | MAVOTOA 0 LED 17 Houe AMPM Clock Moduie :13.00 v’n‘vn;r:ccg;:}u:::“s :no ([)SETérst ? : D § 8.08
75 S0 c P 45 | Lineal INC.., X 21019-ND § B.50
0is w0l sy 18 4510 SANC M1 st0 7p5c | MAIOIOA SEV Motus oftrntumme & Samces ‘:g MS’ MICROMINIATURE ELECTRONICS 20582ND $ 546
4019 £ 2'7150v 0 8510 54 R 75 MAY010C LED 24 W Clock Madole DU | SEMICONDUCTOR REPLACEMENT GUIDE. ... 21092-ND $ 3.75
402 sa| 33sov 08 $5/10 5.41/C 12 1.00 Ba1/C | MAT01OC SET matuw wiimmtorme: & Swmche $16.45 | TRANSISTOR FUNDAMENTALS — A CAREFULLY PLANNEC
40 0| 473s5v 08 48/10 541/ 12 9 7917 — COURSE IN SEMICONDUCTOR THEORY
B 18l a7mov 08 '68/10 575C 12100/ ; AND CIRCUITRY
40 s3] 10716V 08 65/10 541, 11 .90/ ¢ . VoL BASIC SEMICOND & CIRC. PRINC. 20641-ND
:g 04| 0725V 08 65 $68/C 31/C VOL. 2—BASIC TRANSISTOR CIRCUITS . 20642-ND
10 ag| 10735V 09 .70/10 6.12/C 311000 8.94/C VOL. 3-—ELECTRONIC EQUIP. CIRCUITS . 20643-ND $
40 88 0V 10 .75/10 6.58/C 4 9.5¢ VOL. 4—DIGITAL & SPECIAL CUITS . 20644-N( :
2.40| 276v 08 67/10 S68/C 1210 831K 4 YOLUME SET 45N o
1 2.40 SV 7010 6.09/C ) 8.74/C 67-NI o
40 | 7a181 73 2.50| 2235v BSN0 729/ 15119 8/C A 25-ND .
48| 73 73 250 0V 010 .48 37 2C SPECIAL TWIN-PAK TUBE SUB. PACK. 27.ND .
90 | 7a8158 1110 2.50) 16V 7510 ¢90/C 12 8.48 SOLID-STATE COMPONENTS 99 H
88 | 2415155 75 125 3325v 81710 7.50/C .14 1 9.56/C TATE IGNITION SYSTEA 49.ND ’
70| 72813 75 L} 3By N300I 6810 EI7S) > J N ’
183|117 7 = R g ) 008 Bz 9 Ho in
130 | 7415158 7
16 | 7415160 1.02 /ey 81 1 3 6 £ ND § "
70| 7415181 1.02 TV TYPEWRITER COOKBOOK NOD § o
& 7415163 1.02 ‘]ND(R TANDING CMOS ND § i
1.03 | 7415164 1.0 ERSTAND RATIONAL AMPL N i
70 | 7415168 1.04 | RS ND § M
70 | 7415169 104 10N ND § "
70 74 ;l.YO | 73 ROCOMPUTE ND § 9.4 M
7415173 1.4 0 PROGRAM MICROCOMPUTERS ND § s
7415174 1.08 MICROCOMPUTER PRIMER N s
Ve THE 8080 BUGBOOK. MICROCOMPUTER .
7415181 2.50 INTERFACING & PROGRAMA 21447-ND § 9 .
] ’: ):g(ll : ': 1 1 OMPUTER DICTIONARY (2ND N( o
e 1 0177 5 0 0 .
RN 9% 2 v 0 X 8 1y COMPU T 1AN E’)Ol 2ND 2 ND 8
HENIETRA 3306V 11172110 950/ 19 14810 1371 13X t RAMMING R )
e S Fieme B ZCRLEY
7415195 86 1 0 4 3 245 0/C Y
29| 788 8 330125V 23 186710 15.79/C 38 3,07/10 28.38/C NARDWARE .
748197 8 339 38V 33 266 'S9/C 43 34310 316 1
748197 86 320150V 54 4.30 3 sl 5
70| 7418221 1.06 a6y 15121 15.1 o
7415240 1.90 47000V 21 1. .
79| 7215241 1,90 47016V 23 181 o
2415242 1.70 470125V 29 2.38 s
2415243 1.70 470135V 4t 327 75c 1
7415244.1.70 470,50V 54 4.30 %0 N
74527 19 100076V b ¢ B
23] 743248 79 1000/10V 241 ¢ B
B8] 7415249 79 1000718V, 29 7 < -
741525) B4 a2 e B
7415253 84 w0c W
Jigs 7 7 o : s
4 5 | : g TS y INS2378 B2V ¥
3| (35N i s 3¢ | BN IN§2388 87V 1 HER 45/C
‘NS?WB 91v |N57:568 & NOB L O(KWASM(R 4 "
Digi-Key oV 0V
QUALITY B DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! IVRLCOI SN | FREE CATALOG |:
tho Enfire J

SUPER PRICES ~ SILICON TRANSISTORS

-

AP Line HANDL.NG V:Al:::l:'o’f:g:nl‘ VOLUME

0
74CI54N 2.90] A

1 SILICON DIODES Al &0t those with catolog MPS930 ¢ 0/M
et I o wd CHARGES lvuonwinie: DISCOUNT : 1%¢ ook o
7aCIEIN 5 $ 0005 4.99.. . Add $2.00 be combined for discourn. firwitcol § - 0,005 24.99 .. ... NET 6 : wom K

oll discountoble items ond aj 3 s M
3K $ 5.00-$24.99... Add $0.75 O TS e odd 10 this sub- 5. 99.99 . Less 10% S0/C 10000
$ 25.00-549.99. . . Add $0.50 totol the nondiscountoble items. Add $ 100. 99.99 . Less 15% 6 155 80/C om N
\ $ 50.00-699.99. . . Add $0.25 the bonding charge This i your toia! § 500.00-5999.99 . Lass 20% & 3 ) Imom B

- cost. We pay ol shipping ond insuronce 3%
PAIIERE $100.00 & Up . .. No Charge (o iclin the US.A. ond Conodo. $1000.00 & Up .. . Less 25% [ o
6 ).00/m I
‘ FREE CATALOG = Ordors Accopted by Phone or Mall PS364 18 o B
DE SWITCHES BanalMEACAA0  MastorChargo o Bank.Amaritard o COD s Chock ¢ Money Ordor s i o B
sest 15 12910 1000°C Tl £.0. ‘Bow 677, Thiot River Falls. Minn. 36701 (218) 681-6674 s ¢ 13000m 0
3.60 m
1o 13500 1eorc 100m B
6 135510 1360/ 130.00m
3 N nam o
).4

- ? 1350 50/C oM M
6 1.55N¢ 50/C oM M
CORPORATION N6 shenc wmiam P

! % 12000 $BE Smiom
20 go PVC. 2 50/100° 10 00 54 0 3 ? ¢
ey LA [gue” Quality Electronic Components %" 34000 2woc 1mom N
26 go PVC._ 2.10/100° 8 50 500 I P.0. Box 677~ Thief River Falls, MN 56701 ~  (218) 681-6674 e
XXXEEXEXEEXKIXNKX §88stcbeccsccctnstocsotntds . eesoebne e
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BLITZ ZOINK ZATT: UNSCRAMBLE these fascinating
police communications with our CODE-BREAKER and keep
informed. Tunes all scramble frequencics, works with all scan-
ners, and is factory built and guaranteed.
$34.95PP. UNSCRAMBLER KIT: La-
test Technology, 2'/.X2/.X"/rinch, com-
plete instructions. only $19.95PP. Thou-
sands of satisfied customers. Catalog 50¢
Order from KRYSTAL KITS, BOX 445,
BENTONVILLE. ARK. 72712. COD or-
ders. 501-273-5340.

CUDE HREAKFR

@ o

FLAT-RATE pricing for television repair. Com-
plete manual $3.50, information $.50. APPERT'S,
1815 Sharon Avenue, Davis, CA 956 16

ELECTRONIC parts! Refundable $1 gets you
1978 catalog. Send to: B.C. ELECTRONICS, P.
O. Box 226, West Lynn, MA 01905

Govt. SURPLUS
ELECTRONIC

EQUIPMENT
CATALOG

FREE KIT Catalog

contains

TEST &

SCIENTIFIC INSTRUMENTS
BOX 1054R LIVERMORE CA 94550

DAGE

MANUALS 1or Govt. surplus radios, test sets
scopes, List 50¢ (coin) BOOKS, 7218 Roanne
Drive, Washlngton D.C. 20021

MAKE PC boards. Step-by-step ""how-to'’ manu-

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
tebuilding machinery. COMPLETE

al with build-it-yourself equipment plans, charts
and lllustrations. For polyez and film-chemical

New ITEMS...New BARGAINS!

TRAINING. Buy with CONFIDENCE from [} processes. $4.98 plus 50¢ p&h. CENTURY
e | FREE \7ONFEQUEST, | Sueeich et B0 1)
fore me 5 1014, Placentia, CA 92670

Catalog, write for free copy today. Address: Dept. RE

LAKESIDE INDUSTRIES
3520 W. Fullerton Ave
Chicago. IN. 60647
Phone: 312:342-3399

F —_— = —

System Power Supplies
FAIR RADIO SALES - pp

115 @ 54, 5V @ 254, and 0-35V with 24V @ .5A
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802 PS2: 15V 6 34, 5V 6 334, and 0 16V with 12V © 1A

Bom have four excellently regulated voluges (u«m'zl
rogrammabie). From np
home computer, bench or hobby work. Just add AC cnm
and plug ‘em tn. Assembled: PS1 or PS2 $27.9%
Kit {less transformerl; PSK1 or PSK2 $19.95
$2.00 postage & handling in Ea'l‘ add 6% sales tax
PLUS™ 12 1 Ca No 306

Milibrae  Ca. 34030

Seeking Original Japanese Replacement
Parts for CB and Stereo Repair Use?

NEW berioc;ic table of chemical elements. Strik-
ing wall chart $3.00. CIRCLON, Greenriver
1 George, Enumclaw, WA 98022

PRINTED circuit chemicals, supplies, tools,
equipment. Laminates, magazine copying, rever-
sal film, plating, drill, punch, etc. Always detailed
instructions. Send two stamps. CIRCOLEX, Box
198, Marcy, NY 13403

PINK NOISE GENERATOR

Uses latest digital MOS IC. See Radio-
Electronics January, 1978 or write:
West Side Electronics P.0O. Box 636,
Chatsworth, CA 91311

Original Japaﬁese Transistors, FET, IC, Dlodes |
CHECK OUR LOW PRICES! [

2SC 403 28C 871 59 | 25C 1448 28D 358
25C 430 2SC 897 2.65 | 2SC 1449

2SC 454 25C 898 4.40 | 2SC 1451
2SC 458 2SC 900 .59 | 2SC 1475
25C 460 2SC 929 .59 | 2SC 1478S
25C 461 2SC 930 :

2SC 481 2SC 943
25C 482 2SC 945
2SC 485 2SC 959
25C 971
25C 983
25C 984
2SC 1000BL
2SC 1014
28C 1017
25C 1018
2SC 1030C
2SC 1047
25C 1060
2SC 1081
2SC 1080
28C 1096
28C 1111
2SC 1115
2SC 1118
2SC 1116A
25C 1124
2SC 1162
2SC 1166
2SC 1173
2SC 1175
2SC 1177
25C 1189
25C 1211D
28C 1213
2SC 1222
25C 1226
28C 1237
25C 1239
2SC 1279
2S8C 1306
2SC 1307
2SC 1312
25C 13136
25C 1317
2SC 1318
28C 1327
2SC 1330
25C 1342
25C 1344
2S8C 1345D
2SC 1359
2SC 1360
25C 1362
2SC 1364
2SC 1377
28C 1383
28C 1400
2SC 1402
2SC 1403
2SC 839 25C 1419 258D 3560
2S8C 870 59 1 2SC 1444 2SD 357D 1.00

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

IMMEDIATE DELIVERY WITHIN 48 HOURS
ON ALL TRANSISTORS IN STOCK
Minimum order $5.00 Ohio residents add 4% sales tax.
Add $1.00 postage and handling. Quantity discount prices.
ASK FOR OUR COMPLETE PRICE LIST
MANUFACTURER INQUIRIES WELCOMED
All Parts Guaranteed Against Factory Defects

25A 816
2SA 818
2SA 839
25A 841
2SA B47
2SA 850
2SA 872A
2SA 908
2SB 54
2SB 55
2SB 75
2SB 77
2SB 186
258 187
2SB 202
2SB 220
2SB 203
258 324
258 337
25B 367
2SB 3688
2SB 379
288 400
258 405
2SB 407
2SB 415
2SB 434
2SB 440
2SB 463
2SB 471

3

TRANSISTORS

28D 555A
28D 610

1 Tl g gt
8358385888

FREQUENCY allocation chart 2 kHz-200 GHz.
Send $2.00. COLLINS CHART CO., Box 1067
Coronado, CA 92118

CB xtals. Ch. 3 thru 23, A and D. Two for $1.00.
Limited qty. R. DICKSON, Box 1131, Melbourne,
FL 32901

| \ l
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TA 706 1AP

TA 7062

TA 7205P

TA 7310P

UPC 592H2

PLL 02A
DI00ES

15 84

15 188

1S 332

15 953

| R//O(IRTE/
ﬂewton nH 03858

N&. DOhbaasamm e
38833588388 LEBIBEZY

2 BPeW0esaL | DwLwww
58 B838888833333333333

~—

FREE wire-wrap samples—30# cut and strip-
ped Kynar included with list of our incredibly low
prices. SASE to: KAYRO, Box 4335, walnut
Creek, CA 94596
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8383
LA NaRNRA Wt s aNWWWW Swd

333383488553885238888253288885380

.60
.65
.60
.65
60
59
70
1.00
2.80
3.60
59

OP\' 4MEGABYTE
w sCO™'TAPE RECORDERI
QUAD 5 CHANNEL TAPE TRANS
e® PORT, ONE FURNISHED, LOGIC FOR
9 *AUTO SELECT REWIND, TAPE BREAK,

5‘1 EOT, LOW LEVEL & LAST canmmcF_
POWER REQT 12VOLTS 5 AMPS D

.

G
Do
W

2SC 838

@
©
83

00K $1

FUJI-SVEA ENTERPRISE 7 ezs.

Dept. Radio Electronics
P.O. Box 40325

Cincinnati, O 45240
(513)874-0220
874-0223

CASES: 6'%"WX2%"X5%:“ D; Black, white, or
smoked Plexiglas; Ciear-red bezei; $6.25 +0.75
shipping. D. K. RAUER CO., Box 638, Vienna, VA
22180

B&K test equipment. Free catalog. Free shipping.
| Dinosaur discounts. SPACETRON-DD, 948 Pros-
i pect, Eimhurst, {L 60126

RADIO-ELECTRONICS
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TTL LOW POWER SCHOTTKY PLASTIC DUAL-IN-LINE i.C.

SN74LSOON 17
SN74LSOIN 17
SN74LSO2N 17
SN74LS03N 17
SN74LSO4N
SN74LS05N
SN74LS08N
SN74LSO9IN
SN74LSION
SN74LSIIN
SN74LS12N
SN74LS13N
SN74LS14N
SN74LS15N
SN74LS20N
SN74LS21IN
SN74LS22N
SN74LS26N
SN74LS27N
SN74LS28N
SN74LS30N
SN74LS32N
SN74LS33N
SN74LS37N
SN74LS38N
SN74LS40N
SN74LS42N
SN74LS47N
SN74LS48N
SN74LS49N

SN74LS9IN
SN74LS92N
SN74LS93BN
SN74LSISAN
SNT4ALSI6N
SNT4ALSI07N
SN74LS109N
SN74LS1I2N
BN74ALSI1IN
SNTALS114N
SN74LS122N
3N74LS123N
SN74LS124N
SN74LS125N
SN74LS126N
INT4LS132N
5N74LS133N
SN74L5136N
SN74LS138N
SN74LS139N
SN74LS145N

SN74LS148N 2

SN74LS151IN
SN74LS153N
SN74LS155N
SN74LS156N
SN74LSI57N
SN74LS158N
SN74LS160N
SN74LS16IN

SN74LS191N
69 SN74LS192N
SN74LS193N
SN74LS194AN
SN74LS195AN
SN74LS196N
SN74LS197N
SN74LS207N
SN74LS208N
SN74LS214N
SN74LS215N
SN74LS22IN
SN74LS240N
SN74LS241N
SN74LS242N
SN74L5243N
SN74LS244N
SN74LS247N
SN74LS248N
SN74LS249N
SN74ALS25IN
SN74L5253N
SN74LS257N
SN74L5258N
SN74LS259N
SN74LS260N
SN74LS261N
SN74LS266N
SN74LS273N
SN74LS279N

1.25
95
35
39
75

125

125

18.00
18.00
1395
1595

125

195

195

1.95

195

SN74LS327N
SN74LS352N
SN74LS353N
SN74LS365N
SN74LS366N
SN74LS367N
SNT4LS368N
SN74LS373N

SN74LS374N
SN74LS375N
SN74LS377N
SN74LS378N
SN74LS379N
SN74LS3BIN
SN74LS386N
SN74LS390N
SN74LS393N
SN74LS395N
SN74LS396N
SN74LS398N
SN74LS399N
SN74LS424N
SN74LS445N
SN74LS447N
SN74LS490N
SN74LS668N
SN74LS669N
SN74LS670N

CMOs
CD4010BE
CD4011BE
CD4012BE
CD4013BE
CD4014BE
CD4015BE
CD4016BE
CD40178E
CD4018BE
CD4019BE
CD4020BE
CD4021BE
CD4022BE
CD4023BE
CD4024BE
CD40258E
CD4026BE
CD4027BE
CD4028BE
CD4029BE
CD4030BE
CD4033BE
CD4034BE
CD40358BE
CD4040BE

BERRREBRS

~N
~
o

CMOS
CD4060BE
CD4066BE
CD4068BE
CE4069BE
CD4070BE
CD4071BE
CD40728BE
CD4073BE
CD4075BE
CD4076BE
CD4078BE
CD4081BE
CD4082BE
CD4085BE
CD40B6BE
CE4502BE
CD45078E
CDA4510BE
CDASHIBE
CD45128E
CD4514BE
CD45158E
CD4516BE
CD4518BE
CD4519BE
CDA4520BE

TEXAS INSTRUMENTS I.C. SOCKETS
(Low Profile Solder Tail)

Description
8 Pin DIL (C840802)
14 Pin DIL (CB41402)
16 Pin DIL (CB41602)
18 Pin DIL (C841802)
20 Pin DIL (C842002)

Unit Unit
Price Description Price
.15 22 Pin DIL (C842202)

18 24 Pin DIL (C842402)

.19 28 Pin DIL (C842802)

.29 40 Pin DIL (C844002)

35

VOLTAGE REGULATORS

78HO5KC 6.35
7800 Series 79

T0-220 / LM340T
78MO00 Series  1.39
T0-5 / LM340H
7800 Series 1.49
T03 7/ LM340K
78L00 AWC Series .29
T0-92

7900 Series 99
70-220 / LM320T
79M00 Series  1.35
T0-5 / LM329H
7900 Series 175
To-3 / LM320K

5 Amp 5 Volt Positive Regulator T03
Positive Voltage Regulators (Plastic)

1 Amp

5.6, 812 15,18, 24 Volts
Positive Voltage Regulator ¥ Amp
5.6,8,12 15, 18, 24 Volits
Positive Voltage Regulator | amp
5. 6,8, 12,15, 18, 24 Voits
Positive Voltage Regulator 100 MA
26.5,6.2,82. 12,15 Volts
Negative Voltage Regulator 1 Amp
5,6,8, 12, 15,18, 24 Volts
Negative Voltage Regulator /2 Amp
5. 6,8, 12, 15, 20, 24 Volts
Negative Voltage Regulator 1 Amp
5.6, 8,12, 15, 18, 24 Volts

CD4041BE
CD40428E
CDA4043BE
CD4044BE
CD4046BE
CD40478E
CD4049BE
CD4050BE
CD4051BE
CD4052BE
CD4053BE
CD4055BE

SN74LS162N
SN74LS163N
SN74LS164N
SN74LS165N
SN74LS166N
SN74LS168N
SN74LS169N
SN74LS170N
SN74LS173N
SN74LS174N
SN74LS175N
SN74LS18IN 275
SN74LS190N 1.25

SN74LS280N
SN74LS28IN
SN74LS283N
SN74LS290N
SN74LS293N
SN74L5295AN
SN74LS298N
SN74LS299N
SN74LS314N
SN74LS315N
SN74LS32aN
SN74LS325N
SN74LS326N

SN74LS5IN
SN74LS54N
SN74LS55N
SN74LS63N
SN74LS73N
SN74LS74N
SN74LS75N
SN74LS76N
SN74LS78N
SN74LS83AN 1.25
SN74LS85N  1.19
SN74LS86N .35
SN74LS90N 65

78MGT2C 1.20 Dual In Line Adjustable 4 Terminal
Positive Voltage Reguiator

Dual In Line Adjustable 4 Terminal
Negative Voltage Regulator

1 Amp Adjustable Positive Voltage
Regulator

1 Amp Adjustable Negative Voltage
Regulator

1 Amp Adjustable Positive Voltage
Regulator

1 Amp Adjustable Negative Voltage
Regulator

CD45228E
CD4526BE
CD4527BE
CD4528BE
CD4531BE
CD4539BE
CD45558E
CD4556BE
CD4581BE
CD4582BE
CD4585BE

79MGT2C 1.20
CMOS
CD4000BE
CD40018E
CD4002BE
CD4006BE
CD4007BE
CD400BBE
CD4009BE

78GU1 T0-220 1.45
796Ul T0-220  1.25
78GKC T0-3 1.80
79GKC T0-3 2.10

Our new comprehensive
1978 Catalogue, listing
complete descriptions,
illustrations and special P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701
Telephone Orders & Enquiries (617) 879-0077

monolithic pricing on over phofSe il
. . vl In Canads, 2 Locations. 5851 Ferrier St. 44 Fasken Dr-Unit 25 MINIMUM ORDER $10.00 # ADD $2.00 Ti
10,000 items, is now avail o Cusiomess Pense hemi Por Monireat, Ouebec Raxdsle, Ontario POSTAGE & HANDLING X

able on request. TSl Bk Duaonkmecan 7oy (514) 735-6425 Tel. (416) 675-3311

V-
A

al 1ax >xt
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7 $2 50
THE WORLD'S LARGEST”
INTERNATIONAL SEMICONHUCTDR
O1STRIBUTO

Our New and Expanded
Comprehensive

1078 Catalogue

(144 pages) is finally
available.

® < -~ 0 D

30 ~0 O® —M

Please write for your
complimentary copy.

Active Electronic Sales Corp.

P.0. BOX 1035
FRAMINGHAM, MASSACHUSETTS 01701

TELEPHONE ORDERS (617) 8T9-0077

Active Electronic Sales Corp.

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701
OVER-THE-COUNTER SALES. 12 Mercer Rd., Natick. Mass. 01760 Behind Zayres on Rte. 9
Telephone Orders & Enquiries (617) 879-0077

5661 Errier st.

Over The Counter Sales IN CANADA-

" 44 Fasken Dr-Unit 26

£ Montreal, Quebec Rexdale, Ontario >
12 Mercer Rd. .

P T O 2locations 14 (614) 7366426 Tel. (416) 676-3311 T
MINIMUM OROER $10.00 » AOD $2.00 10 COVER POSTAGE & HANDLING + Canadian customers add 15% -
for exchange and handling. All federal and provincial taxes extra Foreign customers please remit payment on an y
international bank draft or inlernational postal money order in American dollars 8
[-<]
CIRCLE 78 ON FREE INFORMATION CARD 147



RADIO-ELECTRONICS

EQUIPMENT REPORTS
continued from page 122

the external speaker jack, and note the reading.
Now reduce the RF output signal slowly to
about 1.0 ¢V. The audio output signal should
drop slowly and smoothly without dips or
peaks. The audio output at the lowest signal
level should be no more than 30 dBm below
the reference level set up with the high RF
signal. This procedure will also check and cali-
brate the S-meter on the CB. if one is used:;
this should read maximum at the high signal
output and then drop to zero at the lowest RF
signal.

The model 266 CB signal gencerator is a
versatile piece of test equipment that is sur-
prisingly easy to set up and use. The RF step
attenuator is a 6-position switch; the RF mod-
ulation and IF levels are variable controls, and
everything clse is done with pushbuttons.

watt to 10 watts. You can cven read the audio
frequency response of the receiver. An AF
signal generator can be connected to the exter-
nal modulation jack on the front panel. Set up
a reference level at 1000 Hz. then vary the
frequency above and below this level.

You can use the variable RF signal output to
check squelch threshold, control action. the
signal needed to break squelch. etc. The same
sctup also checks out the automatic gain
control on any CB receiver. Just inject the AM
signal at 30% modulation into the input, then
set the model 266 for a high RF signal, at
50,000 uV. Connect an output meter across

P.0. Box 4430E Santa Clara, CA 95054
For will call only:(‘wa) 988-1640

2996 Scoft Blvd.

A4

ELECTRONICS

SPECIAL PRODUCTS
f

Same day shipment. First line parts only. Factory
tested. Guaranteed money back Quality IC's and
other components at factory prices

INTEGRATED CIRCUITS
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N M » o atiomcy 1004 Log:
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H o
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ROM SEYBOARDS

DISPLAY LEDS
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»

; INTERFACE  YMM AR b Clipiite LED Mounting Clipy
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AN 100 B g

ICKE 0% wiRi wh.
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o ttoce
31800

348 30

TaL500 11
COMPUTER DARD 0TS
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anm -
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North S1a¢ Fioppy Drse o

60 Hz Crystal Time Base
Kit $4.75 Converts digital clocks
from AC line frequency to crystal time
base. Quistanding accuracy. Kit inciudes
PC board. MM5369. crystal. resistors
capacitors and trimmer

New Cosmac Super “ELF"
RCA CMDS expandable microcomputer
w HEX keypad input and video output for
graphics  Just turn on and start loading
your program us:ng the resident monitor
on ROM Pushbutton selection of all four
C des. L icators of current
CPU mode and tour CPU states Single
step op. tor program debug Built in pwr
supply. 256 Bytes of RAM . audio amp &
pkr Detailed assy man w/PC board &
all parts fully socketea Comp Kit
$106.95 High address display opt
8.95. Low address display cption 9.95
ustom hardwood cab  dniled front
panel 19.75 Nicad Battery Backup Ki
wrall parts 4.95 Fully wired and tested in
cabinet 151.70 1802 software xchng
club wate for info

4K EIf Expansion Board Kit

with Cassette I/F $79.95
Available on board opt:ons 1K super ROM

Sinclair 32 Digit Multimeter
Batt. oper. 1mV and . INA resolution. Re:
sistance 10 20 meg 1% accuracy. Small
portable. completely assem. incase. 1yr
guarantee. Best value ever! $59.95

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC
boards. 6-.50" LED Displays. 5314 clock
chip. transtormer, all components and
full instructions. Same clock kil with .80
displays $21.95

Clock Calendar Kit  $23.95
CT7015 direct drive chip displays date
and time on 67 LEDS with AM-PM indi
cator Alarm/doze feature inCludes buz
zer Complete with all parts. power supply
and instryctions, less case

Digital Temperature Meter Kit

Indgor and outdoor Automatically

swilches back and forth Beautiful 50
LED readouts Nothing

2.5 MHz Frequency Counter
Kit Complete kit less case $37.50
30 MHz Frequency Counter

Kit Complete kit less ca $47.75
Prescaler Kit to 350 MHz $19.95

ke 1i avaiable
Needs no agditonal parts for complete
tull operation Will measure -100 to
200 F ar or hql accurate
2te 1NStructio $39.95

NiCad Batt. Fixer/Charger Kit onltor $19.95 Parallel 10 port §7.95
Opens shorted cells that won't hold a RS232 IF $3.50 TTY 20 ma IF $1.95 Stopwatch Kit $26.95
harge and then charges them up. all in ) Memory I §5.30 Full six digit battery operated. 2-5 volts

Tiny Basic for ANY 1802 System

kansas City Standarg Cassette §10 00
M Monitor §

Super Eit owners take 30

Original Cosmac “'ELF" kit

All parts and instructs $89.50

Board only 14.95

Video Modulator Kit  $9.95
Convert your TV set into a high quality

3 2768 MHz crystal accuracy Times to
59 min,. 59sec. 991 100 sec. Times std

split and Taylor. 7205 chip. all compo
nls minus case steuc

ne kit wAull parts & instr $7.25

RCA CosmacVIP Kit 275.00

Video computer with games and graphics

‘78 I1C Update Master Manual
1978 ydate Master Manuat $30.00
Complete IC data selector 2175 pg. Mas
ter reference guide Over 42.000 cross
references. Free update service through
1978 Domestic postage $3.50 Foreign
$6 00. Final 1977 Master closeout $15.00

Auto Clock Kit $15.95
DC clock with 4- 50" displays. Uses
National MA-1012 modute with alarm
option. Includes light dimmer, crystal
timebase PC boards. Fully regulated.
comp. instructs Add $3.95 for beautiful
dark gray case Best value anywhere

maonitor without affecting normal usage
Complete kit with full instructions

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send lor(’,our copy of our NEW 1978

BankAmericard and Master Charge accepted. QUEST CATALOG. Includg 24¢ stamp.

Shipping charges will be added on charge cards.
CIRCLE 25 ON FREE INFORMATION CARD
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The instruction manual coniains full setup
data (including all the control positions for
both generator and CB) for cvery kind of test
imaginable. The manual s actually like a good
CB troubleshooting handbook. Full checking
and recalibration instructions are given.
There’s even a complete fist of CB channcl
frequencies. which is nice because I'm sure not
going to ever remember ‘em! R-E

Philips/MCA, Inc. announce
two-hour videodisc format

A new two-hour playing format for opti-
cal videodiscs was announced recently by
Philips and MCA, Inc., that will enable the
viewer to enjoy full-length feature films and
programs of up to hours in length on a
single double-sided disc.

The optical videodisc player will not only
accomodate the two hour format using
variabte angle velocity, but also play pro-
grams recorded at the present 1800 RPM
format. Magnavox will market the player
and the videodisc will be handled by MCA
Disco-Vision.

lon implantation improves
FET’s, optical couplers and solar
cells

Several ion-implantation methods are
presently being developed that are ex-
pected to improve the performance of mi-
crowave FET's, create new optoelectronic
devices for use in telephone couplers and
fiber-optic communications, and increase
the efficlency of solar cells.

Hewlett-Packard has bullt an ion-im-
planted FET that, as a result of its planar
construction, promises greater rellability
than conventional crystalline devices. The
company sees the potential application of
these FET's in GaAs IC’s. With a 5-dB gain,
HP researchers have been able to obtain
an output power of more than 1 watt at 6
GHz and a power-added efficiency of 34%.
Avantek, Inc., has also been working with
low-noise microwave FET's; silicon im-
ptanted into a GaAs semi-insulating sub-
strate resuits in a shallow but steep profile.

On the optoelectronic front, Bell Labs
has developed two semiconductors—one,
a bilateral phototransistor to be used as an
optical coupler in telephone switching, and
an optically switched LED to interface be-
tween digital logic circuits and glass fibers.
Bell researchers betieve this LED has appli-
cation in a tap and-repeater circuit.

With the possibility of having an effect on
the national energy crisis, the efticiency of
solar cells has been improved by a speclal
chemical process developed by the Jet
Propulsion Lab of the California Institute of
Technology at Pasadena. The oxide sur-
face layer of the gallium-arsenide MOS cell
is formed by physical deposition, and
pulsed-laser evaporation is used to Im-
prove the antireflecting coating of the solar
cell surface. This has pushed the efticiency
of the GaAs MOS solar cell to 17%.

Texas Instruments has also created a
tandem-junction thin-film solar celt with
collecting junctions on both the dark and
ituminated sides of the cell. So far, experi-
mental solar cells have yielded an open-
circuit voltage of 600 mV, a short-circuit
current of 50 mA per-square-centimeter
and an 18% efficiency at 25°C.



JL B Saundears Co,

3050 VALMONT ROAD

BOULDER, COLORADO B8030I

Ph: (303) 442-1212

Elapsed Time Indicator

A

PC Board

4N25 Opto Isolator

*1.00
RO170 Diode

Rubber Feet

Reed Relay

Prices, specifications and availability sub-
ject to change without notice.

U.g & Canadian orders minimum $10.00,

Al other foreign orders $20.00 minimum.

Please add $1.00 postage and handling.

Foreign orders {exc. Canada) add 15% of
total order for postage and handling,

Colorado residents add 3%% sales tax.

No C.0.D.'s please. F

Foreign orders send U.S. funds ONLY.

Keyboard
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JAPANESE TRANSISTORS

RECTIFIERS
10 100

more than

For For 25A484 2.44 25C482  1.40 25C1226A .85 2SD170  1.50
- 1N4001 60 5.00 25A495 .60 25C495 85 25C1237 4.00 25D180  2.50
1N4002 70 6.00 2SA497 144 25C517  3.60 25C1239 3.50 2SD188  2.70
| eren IN4O03 80 7.00 25A634  1.00 25C634A 60 25C1306 350 250234 85
b 90 B8.00 2S5A636 125 25C710 49 25C1307 4.75 25D235 .85
100 9.00 2S5A673 70 25C711 .49 25C1377 4.80 250313 1.05
com onents 110 10.00 2SA678 .65 2SC735 .49 2SC1383 .50 2SD314  1.50
120 11.00 2SA682  1.49 2SC756A 2.40 25C1448 1.00 2SD315  1.20
2SA683 .60 25C778 .50 25C1449 85 2SD358 1.10
25A699  1.30 25C781 250 25C1678 2.00 2SD360 1.05
2SAB39A 1.45 25C789  1.00 25C1728 1.85 25D427 2.55
B8 Em i momix e g
A 2SC7 g 25C1816 3.5 K1 1.
EOCT 178 B 1% Rt & nome @ mom R G §
g " 101 : !
LM340K-6  1.70 5404 125 IN34 25 2N290SA .30 2N3903 161 |25B186 .49 25C1014 95 25C1957 1.00 2SK55  1.00
LM340K-8 1.70 5410 1.00 1N60 .25 2N2906 25 2N3904 16 25B187 55 25C1017 1.20 25C1973 .90
KIS 170 MR IR o e 3 e lo| [Rage € G 10 20en 0% sy 20
tm 48K-;8 1;8 5475 i ;:m 1.1g gxgg%‘ﬂ .;g gzgggg'ﬂ gzg 25B405 60 58C1079 :‘aigg Sscgozg 3.40 3SK45  2.20
40K-24 1. : .7 j 3 SB415 | 8 j 3SK49 [
LM340T-5 150 5493 200  2N404 75 2N2914  1.20 2N3957 125 555451 1_28 338}888 1_08 5583835 532 K AR
LM340T-6 1.50 54100 1.80 2N443 250 2N3019 1.00 2N3958 1.20 2SB463 1.40 2SC1115 3.00
LM340T-8 150 541504 100  2NS08A .45 2N3053 30 2N4037 60 | | 25B507 1.40 2SC1170B 4.95 25D72 .80 4004 3.00
LM340T-12 1.50 2NT18 25 2N3054 .70 2N4093 85 | 1 25C371 .49 25C1172 525 25077 150 4005 300
LM340T-15 1.50 2N930 .25 2N3055 .75 2N4124 161 125Ca72 .49 25CN1173 75 2SD88  4.80 40081 1.50
tm;‘g ;48 :.gg %z?%z l.gg %zgg; 5% %m}g? ;8 25C481 150 25C1209 .75 25D118  3.00 40082 3.00
o i ®oae % JAPANESE CIRCUITS
) . 4 45
7400 TTL %m% 2% %zgﬁ’ﬁ }; 5:‘“%232“ AN136 290  LA4400FS 3.40  TA7055P 3.00 UPC20C  3.75
7400 18 7442 1.08 74107 49 2N1605 1.75 2N3415 18 2N4400 16 AN214 3.35 LA4400FR  3.40 TA7060P 1.40 upC41C 2.80
7401 21 7448 115 74121 55 2N1613 50 2N3416 19 2Na401 16 | |AN239 650 3120 240  TA7061P 1.50 UPCS563H2 8.00
2402 21 7480 26 74122 ‘a9 2NITI B0 2N3417 20 2N4402 16 AN241 2.40 M5115PR  7.80 TA7063P  1.50 UPCS66H  1.25
7404 21 7481 27 74123 105 2N2102 ‘70 2N3442 1.85 2N4403 20 AN315 3.50 PLLO1A 13.50 TA7075P 3.7% UPC575C 2.60
7405 24 7453 27 74125 60  2N2160 70 2N3553  1.50 2N4409 16 | [BA511 300 PLLO2A 850 TA7089P 290 UPC595C 2.95
7407 45 7458 41 74126 81 2N2218 25 2N3563 20 2N4410 16 BA521 3.40 PLLO2A-G 8.50 TA7120P  1.50 UPC1001H2 3.50
7408 25 ‘22 74132 300  2N221BA 30 2N3565 20 2N4aal 100 | [HA1202 220 613 675 TA7150P 375 UPCI008C 575
jao o B Al 0 Rz 26 2N3638 20 2N4442 115 | |HA1306 490 STKO11  7.50 TA7153P 690 UPC1020H 3.25
T4l 33 Ia% @ e 1B aNzzea IN3642 20 2N4a43 135 | |HA1308 450  STKO15 650 TA7203P 425 UPC1025H 3.50
7:” ':23(0) 7474 45 74191 128 2N2221 25 2N3643 20 2N48S52 55 HA1322 4.20 STK032 14.20 TA7204P 3.70 UPC1166H 4.50
7413 85 7475 80 74183 138 2N2221A 30 2N3645 20 2N5061 30 LA1201  4.25 STKO050 24.50 TA7205P 3.60 UPD277C 4.50
ad in e Telbhs NS N2222 25 2N3646 .14 2NS064 50 | {LA4031P 320 STKO56  11.35  UH1C003 6.50 UPD857C 15.50
7417 43 7483 115 74157 130 IN2222A i 2N3731 375 2N5130 ‘20 LA4032P 4.20 STK415 8.50 UH1C004 6.50 UPD858C .50
7420 21 7e85 112 74181 125 2N2270 40 2N3740 1.00 2N5138 s LA4051P 3.20 TA7045M  3.25 UPC16C 2.50 UPD861C 18.50
7422 150 7486 45 74164 1.65 2N2369 .25 2N3TN 1.75 2N5296 50
7425 43 7489 249 74165 165  2N2484 32 2N3772 190 2NS306 .20
7427 37 7490 69 74166 170 2N2712 18 2N3773 300 2N5400 .40
7428 35 7491 120 74174 1.95 N2304 25 2N3819 .40 2N5401 .50
7430 26 7492 82 74175 195  2N2904A 30 2N3823 70 2Ns457 35 M
7432 31 7493 82 74180 1.05 2N2905 .25 2N3866  1.25 2N5458 .30 |
oo Toam g i | NEW-TONE
7 40 7495 174 1.50 N.J. residents add 5% sales tax. |
T RN e Bl s oo All orders add $1.00 Postage $1.50 Canada ) ’ El Ecmaﬂlcs
minimum order $5.00 \ 1 4
PO Box 1738A Bloomfield, N.J. 07003

WRITE FOR FREE CATALOG

PARTIAL LISTING -

Phone (201) 748-6171,6172,6173

CIRCLE 47 ON FREE INFORMATION CARD

ELEGT R O [ DISEOVIT SALES

Dept. R, 138 N. 81st Street, Mesa, Arizona 85207

* % S$-100 bus compatible g} * % Gold plated connectors
* % Optional wait states: none, one or two ks u I l l I l LI * * On board regulation (heat sinked)
(selectable with plug-in jumpers) = * % Convertible for use with 2716 EPROMS
* % Epoxy board with plated thru holes E * % Complete instructions
(double sided) = * * ASSEMBLED & TESTED (without
% % Address any one of 8 different 8K E\ m T S - EPROMS) $59.95
blocks or any one of 16 different 4K - * % COMPLETE KIT (without EPROMS)
blocks $49.95
* % All sockets provided 2708 EPROM BOARD * % BARE BOARD WITH INSTRUCTIONS
323228884 $35.95

| AVAILABLE SOON: (S-100 BUS)
*#& Phase encoded cassette intertace with pro-
grammable serial port: Dual recorder, tarbell or
K-C method supported & 2708 Programmer

TVT-lll (with 2K memory capability) KITS ASSEMBLED BOARD ONLY
This system provides 16 lines of 32 characters each. Basic TVT-Ill $99.95 $135.45 $32.50
It is composed of all TTL except for the 2513 and Screen Read 12.65 17.30 8.10
2102's. Basic kit includes: Main board, 2K Memory Manual Cursor 9.95 13.95 6.50
board, six 2102's (1K of memory), plus other compo- U.AR.T. 29.95 39.95 15.50

Construction packet sold separately: $2.95

AVAILABLE NOW! 64 CHARACTER CONVERSION
AND/OR SCROLLING OPTION FOR THE TVT-ll.
Complete documentation. Kit: $6.95. Data only: $1.00

nents. (Keyboard, case and power supply not in-
cluded.)

All boards are double sided and plated thru. Small
boards plug into main board at right angles.

v b

1)
2 PROGRAMMING SERVICE RAMS WD-30-(blu).(yel).(wh), DUAL, GOLD PLATE
S 1702A: $5. original program, copies $2.  2102A (450ns) g5 Aot dispenser $3.25  EDGE CONN. (158 ')
o (same order) 21L02 (250ns) 1.60 ABOVE COLORS $1.50 6 POS. 12 CONT. $.40
@ 2708:  $16. original program, copies $4. 21L02 (450ns) 1.35 OLOR E 10 POS. 20 CONT. 50
= Earie ordsd o7 Tk oy 355  INS-1416-IC INSERTION TOOL 18 POS. 36 GONT , =
O 2716:  $26. original program, copies $8. ! ) : W/STRAIGHTNER $3.25 22 POS. 44 CONT. 75
w " (same order) MISC. CHIPS DIP SWITCHES MODULAR (make your own) 2 & 3 POS.
~4 WE REQUIRE A WRITTEN PROGRAM IN 2813, 32 word x 9 BIT FIFO $5.50 4 PIN SLIDE $1.50 SECTIONS, EACH SECTION $ 15
w EITHER HEX OR SPLIT OCTAL or a CHIP AY5-2376, kvsbd $g2-95 6 PIN ROCKER 1.80 100 PIN, S-100 $4.50
©  ALREADY PROGRAMMED. ;%ﬁg?;;%::ﬁ- GEN. si'?g 8 PIN ROCKER 1.95 24 PIN GOLD PLATE SOCKET $.30
8 CcPUs EPROMS g 4 BLACK PADDLE Sw., D?ST, OR RG 179 (7Swcoax) 10¢/tt
& Z-80A $1895 2716, 16K $37.50 OK™ Wire Wrapping DPDT CTR-OFF $.95
@C  8080A  8.50 8K  10.50 WSU-30 HAND TOOL $5.50 1 POLE, 10 POS. ROT. SW.W/KNOB

6800  17.50  1702A. 2K  3.75 WSU-30M HAND TOOL {mini) $95  FREE CATALOG
150 F-8 18.95 (mod. wrap) $6.50 10 POS. BCD THUMB. SW. $1.25  FREE SHIPPING (in US)

CIRCLE 22 ON FREE INFORMATION CARD



SHOP YOUR NEARBY RADIO SHACK
FOR QUALITY PARTS AT LOW PRICGES!

Top quality devices, tully functional, carefully inspected. Guaranteed manutfacturer's quality control procedures. These are not rejects, not
to meet all specifications, both electrically and mechanically. All are fallouts, not seconds. In fact, there are none better on the market!
made by well known American manufacturers, and all have to pass Count on Radio Shack for the finest quality electronic parts.

TTL Digital ICs Resistor and Capacitor Packs Tantalum Capacitors

First Quality

Made by
National

S
Maximum capacity In smallest size. Low
ESR. highly stabie electrical characteris-

T tics and low leakage. Radial leads
Semiconductor m{; -

7
v &
wReER > F

Motorola . “Cat_No Each  Cat. No

.
Resistor and capacitor kits in handy plastic storage boxes you 272-1401 272-1407 2

Cat. No can use over and over again. Stock u f 272-1402 2712 “‘88 3
276-1801 Y2 Watl, 10% Tolerance Resistors. 271-60 Pkg. of 350/9.95 272-1403 272-1409 é
10

276-1811 Ys Watl, 5% Tolerance Aesisiors. 271-602 Pkg. ol 350/9.95 272-1404 272-1410

61502 50wvDC Ceramic Disc Capacltors. 272-601 Pkg. of 175/9.95 mz i 272:14m

2761807 35wvDC Radial Lead Capacitors. 272-602 Pkg. of 35/9.95 272-1406 ] L
276-1815 35WVDC Axial Lead Capacitors. 272-603 Pkg. of 36/9.95 Nos. 1401-1408, 35WVDC. 14091411, 16WVOC
276-1809

276-1823

276-1824

275 1aos PC Board Accessories Build an LED
276-1806
276-1813
272—‘626

276-1808
276-1819
276-1817
276-1828
276-1829
276- 1834
6-1 8-plece photographic PC board processing kit fastest.
276-1832 . easiest way 10 produce perfect printed circuit projects 12-HR LED Clock Moduie. Just add a transtormer and switches tor a
276-1833 . 276-1560 12.95 complete clock with 0.5" LED display. 277-1001 4.95
Etch-Resist Marking Pen. 276-1530 119 Transformer for above. 120VAC 60 Hz. 273-1520 3 99
Etchant Solution. 276-1535 1.89 SPST Miniature Pushbutton Switch. 275-1547 5/1.99
PC Board Assortment. 276-1573 1.98 Display Case. 1'%6x375x47/16” 270-285 3.95

CMOS iCs

100% guaranteed
efectronically

and
mechanically

Cat. No ST Tt et TR LRTY
27¢ 1
276-2302 4]
276-2303
276-2305 Digits _Size Cat. No i E Drive Cat. No. ONLY
276-2310 1 06 276-056 J 2 Anod. 276-1210 4/6.99
276.2312 1 6 276066 2. Cath  276-1211 4/6.99
276-2315 - 1 ( 276-053 I Anod. 276-1201 6.95 6-Amp Full-Wave Bridge Rectifier. 50 PIV.
276-2321 J 1 03 C 276-062 ] 5°  Cath.  276-1202  6.95 276-1180 1.99
276-2322 d - SOV 3-Amp Power Rectifier. 300-A surge
276-2401 276-1141 Phg. 2/69¢
276-2411 Electrolytic CapaCitors
276-2413 3 . H 3300 uF at 35v. 272-1021
276-2417 o . - 5000 uF at 35V. 272-1022
276-2420 i . Heavy-Duty Transformers. All for 120VAC. 60 Hz
276-2427 . S
276.2149 I Al Cat No Volts Current Size
276-2450 # 2 cT 2A 2%x2%ar2
276-2447 K 2731512 SA 4x2x2"
276-2490 . g 731514 18 C1 4A 4x2x2Y:

Low-Profile DIP Sockets Silicon SO|a|' Ce"S

Cat_No Price

Linear ICs Bus Strip. 276173 Y 2761995 3
¥ Experimenier Sockel. 276-172 3 276-1999
By National Semiconductor DIP Switch. 275-1 ao ] g;e 1998 |
d Motorola — first qualit DIP Header. 276.1 1. 2 031907 -
an Quality Ao naie {6.7in Socket, 2761985 1. 76-19% . 99¢.
Cat. No ONLY

76-017

160711 Produce Power from Light!
2cmxdcm. 0.5V at 100mA. 276-120
2cmx2cm. 0.5V at 60mA. 276-128

Clock

2 The CPU and Memory IC’s Chips
g/é :;(1)2 you need for building your

zlycrnoe 1. own personal computer

276-038

76-

> 2 8080A Microprocessor. An 8-bit Na- 2102 Static RAM. 1024-word by 50252. 12-hour clock, 24-hour alarm chip. With
2 : tional Semiconductor chip in a  one bit read/write memory. Under full specifications. 276-1751 6.99
276 - 40-pin DIP. 100% Prime 600 nS access time. 7001. 12-hour calendar alarm clock IC. With all
216:1772 ¥ 276-2510 17.95  276-2501 2.49 £a. or 8/14.95 data. 276-1756 10.95

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers A TANDY COMPANY s FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES

oy
3]
ey

8261 ddv



AMAZING ELECTRONIC PROJECTS and PRODUCTS:

Lasers Super Powered, Burning, Cutting. Rifle, Pis-
tol, Pocket. See in Dark—Shotgun Directional
Mike — Unscramblers —Glant Tesla — Stunwand
TV Disrupter—Energy Producing. Surveillance, De-
tection. Electrifying, Ultrasonic, CB. Auto and
Mc h. Devices. Hundreds More—All New Plus

UNLTD PARTS SERVICE. Catalog ¢1. Informa-
tlon Uniimited, Box 626, Lord Jeffery Court, Am-
herst, N.H. 03031.

We're
Fighting for
Your
Life

Please give generously
American Heart Association t

PRE-RECORDED videocassettes: ', Betamax
and VHS formats. Send for free list. TRI-STATE
VIDEO PRODUCTIONS, P.O. Box 1332, Ports-
mouth, OH 45662

|

HIGH BLOOD PRESSURE.
Treat it...and live.

Why is this the

LARGEST SELLING e
ow ot COUNTER KIT? |

329 j
o [ X 1%
This counter is such a great seller because people like you s T

have found that, feature for feature, the CT-50 gives you
more for your money. Advanced LSl and CMOS circuitry
has; lowered power consumption, increased performance,
and reduced cost. Complete push button operation makes
using the CT-50 a snap, and automatic decimal point posi-
tioning gives you quick, reliable readings. Battery opera-
tion is also possible becuase the CT-50 runs equally as well
on 12VOC as it does on 110VAC. For ultra-accuracy we
offer the CB-1 color burst adapter, it locks the CT-50's )

internal crystal to the television networks color standard [P, 110 V ac & Watre o 12 V dc @ 300 400 ma
for 001 ppm accuracy! Why sacrifice performance by “case o * L B C
using another counter when you can get protessional Qual- 1 50,60 MHz Counter Kit, wired & tested

ity at the unheard of price of $79.95? Order yours today! CT-600, 600 MHz prescaler option for CT-50, add

MINI-KITS SIX DIGIT
Toansmt 05 1o 300 1o sy 12/24 HOUR
CLOCK KIT

C1-50 smeQuLNCY CounItn

SPECIFICATIONS

Sensitivity : less than 10 mv

Frequency range. 5 Hz 10 60 MH2, typically 65 MHz

Gatetime: 1 second, 1/10 second, with automatic
decimal point pos tioning on both direct and
presacle

Display 8 digit red LED .4"" height

Accuracy 2 ppm_internal TCXO standard

tnput: BNC, 1 megohm direct, 50 Ohm with
prescale, option

$79.95
$29.95

FM broadcast radio, uses

any type of mike. Runs on

3 to 9V. Type FM-2 has added supes-
sensitive mike preamp.

RADIO-ELECTRONICS

-
(3]

FM 1 - 3295 FM2 3495

SUPER-SLEUTH AMPLIFIER

A super sensitive amphifier which will
pick up a pin drop at 15 feetl Great
for monitoring baby's room or & gen
eral purpose test amptifier. Full 2
watts of output. runs on 6 to 12 volts,
uses any type of mike. Requires B-45
ohm speaker

Complete Kit, BN-9. $4.95

ICOLOR ORGAN/MUSIC LIGHTS

See music come slivel 3 different
lights flicker with music or voice, One
light for lows, one for the mid-range

1o 300 watts. Great for parties, bang
musiC, nite clubs and more.
Compiets Kit, ML-1. $7.95

Here's a ctock you can be proud of. The
best looking, most complete kit on the

market! Features include. time set push-
buttons, jumbo 4" readouts, and extrud:
ed aluminum case available in 5 colors,
All parts included. Colors: gold, silver,

Nm—

bronze, black, blue {specify)

Ctock Kit, DC-5
Mabtle Clock, DC-7

$2295 Alarm Clock, 12 Hr., DC8

Assembled and tested clocks available, add $10.00 to Kit price.

2485
25.95 Clock with HAM ID timer DC-10 2595

TONE DECODER XIT

A complete tone decader

on a single PC Board. Fea-

tures: 400-5000 Hz adjust

abie trequency range, volt-

age reguiation. 567 1C. Use-

tul for touch-tone decoding. tone
burst detection, FSK Yemod, signal-
ng. snd many oOther uses. Use 7 for
12 button touchtone decoding. Runs
on 510 12 volts.

Compiste Kit, TD-1. $4.95

LED BLINKY KIT

A great attention getter which alter
nately flashes 2 Jumbo LEDs. Use tor
name badges. butions, or warning
type panel {ights. Runs on 3 10 9
volts

Compiete Kit. BL-1 $2.95

POWER SUPPLY KIT

Complets triple regulated power sup-
ply provides varigble +15 volns at 200
mA and £5 voits a1t ¥ Amp. 50 mV
losd reguistion good filtering and
smaell size. Kit less transformers. Re-
quires 68V at 1 Amp and 18 to 30
Vi

CT
Complete Kit, PS-3LT .$6 95

600 MHz
PRESCALER

Extend the
with all counters.

10 or
PS-1 B
Kit, PS-1 B

CALENDAR ALARM CLOCK

Has every feature one could ever ask for.

-k
C Kit includes everything except case,

range of your
counter to 600 MH2z. works
Less than
150 mv sensitivity. Specify
100. wired, tested,

14 359 19J5

bulld it Into wall, station or even car

=6 Digets, High LED 24 rour Format
= Catendar shows mo./day = Snoole bulton

+ True 24 Hour Alarm « 7001 chip does aitty
* Battery Dack uP with bullt-in 0N CHIP time base

Complete Kit, less case
4495

TV TYPEWRITER KIT

A compact S
an ASCHY

charactess By 16 fines, rea

puTer and meyboara gperated cursor angd
control, power-on initialization,
ASCII display, DICCR 1y DE, se@-tNfu cursor. Keyboard/
antrol backspaces. forward spaces. line
teeds. rev. line fecds. Nome, returns cursor. Also clears
of Hne, selects page i or 2, reads
The <arQ raquires 5 voIls at 1pprox

computer

page, clears tg
fromor to memory.

a 10 inch PC card that reguires anly
keybo‘ld and 4 TV set 10 beCOMe & Co
Meractive terminal ftor
Ot a3ynCRrONOus interface. Its many fea-
single 5 -voit supply. Crystsl connouou syn:
and Daud rales (up to 963()' Dlud; 32

o an

connection (o your
12/24 Hour 12-Volt AC or DC

* High A:tuucE& minute/month})
*5 jJumb readouts

« Easy, no-polarity hookup

. Dlleay blanks with ignition

s Case mounting bracket included
* Super instructions
Complete Kit, DC-11 -327.95

Auto dimmer for OC-11

trom mmmy

full 64 —cnaur.ur

900 ma and outputs standacd 15 ohm composile video $ 50

TH3216 K11

TH3216, Assembled and Tested
VD 1 Video to RF Modulator Kit 6.95

$149.45
239.95

741 OP AMP SPECIAL
Prime, Mini-dip 10/$2.00

SIREN KIT

Produces upward and downward weil
characteristic of police siren. 5 watts
audio output. runs on 39 volts, uses
8-45 ohm speaker.

Complete Kit, SM-3 .. $295

ICs LINEAR

5314 Cioch $2.95 555
7001 Clock 556
5369 Cnos 566
7447 567

7473 p 1458
7475 L LED DRIVEﬁ
7490A J 75491
75492

74143

VIDEO MODULATOR KIT

Converts sny TV to video Monitor,
Super siabie tunable over Ch. 46
Runs on 5-15V, accepts std. video
signal. Best unil on Ihe markel
Complete Kit, VD-1. $6 95

ORDER BY
PHONE OA MAIL
1ac

g Add 8%
sna sance COO eda §1 00
Qraets under $10 00 ead $ 7%
NY rescdenis #0C 7 sales \ax
Miimum order $6 00

TRANSISTORS
MAF 238 30w VHF
NPN 2N3904 type 10/$1.00
PNP 2N3906 type 10/$1.00
NPN Pawer Tab 40W 3/$1.00
PNP Power Tsb 40W 3/$1.00
FET MPF-102 type 3/$2.00
UJT 2N2646 type 3/$2.00
50 . 2N3055 NPN Power 75

ramsay elecironics

ROCHESTER,NY14610 (716) 271-6487

REGULATOR
$ 50 78MG $1.49

75 309K -~ 89
1.49 309 .99
1.49 340K-12~ .99

50 7805 8
%.

$1198

BOX 40728

CIRCLE 46 ON FREE INFORMATION CARD

DON’T MISS ANY

Get every single issue of Radio-Electronics
delivered right to your door, and before it
appears on the newsstand. Use this cou-
pon and subscribe now.

Matt to: Radio-Electronics l
| SUBSCRIPTION DEPT., P.0O. BOX 2520,
BOULDER, COLO. 80322

) (blease print)

address

city state zip code

check offer preferred
[J1 Year—12 issues ONLY $9.98

[[]2 Years—24 issues SAVE MORE $19.00
(You save $5.00 over newsstand)

[[]3 Years—36 issues GREATER SAVINGS $27.00 I
(You save $9.00 over newsstand prices) I

[] Payment enclosed [ Bill Me
(] Check here if this is a new subscription

(] Check here if you are extending or renewing
I your subscription

I Extra Shipping: Canada $3.00 per
year, ail other countries $5.00 per
year.

I 40D8

MOVING?

Don't miss a
single copy of

! i
] |
I |
| |
| |
| |
Radio-Elec- | |
tronics. lee: ATTACH :
us:
| LABEL ]
Six weeks' no- : HERE }
tice | '
| |
Your old ad- | |
dress and zip | |
code | |
| |
| |
Your new ad- | {
dress and zip | |
code [
name (please print)
address
city state 2ip code

Mail to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322



service
questions

HOPELESS PROBLEM

This Zenith D3720L is a hopeless problem! There's no high
voltage and the horizontal output tube isn’t conducting. The
drive waveform checked good as did the DC supply voltage,
deflection yoke, efc. | replaced the flyback—no change. | note
that the DC voltage on pins 3 to 11 of the 20LF6 drops from + 300
to only +60—A. H., New York, NY.

Nothing is hopeless if vou attack the problem systematically
There are 17 different things you must eliminate in this kind of
problem. and there may be more. You've already climinated
quite a few. Now, the one significant reaction is the high-voltage
drop in the 20LF6 screen grid voltage when the set warms up.
I've seen this before.

There are two possible causes for the voltage drop. One is that
the top cap on the 20L.F6 may not be making contact. so there is
actually no plate voltage. The screen does have voltage, so it tries
to act as the plate and the resulting high current causes the
voltage to drop. Check the continuity between the 200L.F6 plate
cap lead and the damper cathode; this should read only a very
few ohms. Also check the solder joint between the lead and
cap.

The other cause is even rarer. but 1t has shown up lately, Try
another 201 F6 tube. We've run into this before. and there s
some weird defect in the tube itself, showing up cven in new
tubes. Open the 20LF6 cathode and read the current to find out
whether the tube is taking excessive current or not enough

Here's another rare cause for your problem. Place a DC volt
meter on the damper cathode and turn the set on. You should
read the full B+265 volts here as soon as the damper tube
warms up. If you do not, try a new damper tube: sometimes the
cathode ribbon in some of these tubes opens up.

HORIZONTAL RADIATION

A reader recently wrote about some incorrect answers (o
Reader Questions in the November 1977 issue. His letter
contained one remark that I'd like to correct. Referring to a
question dealing with horizontal radiation from one TV set into
another, he wrote “your answer is more theoretical than practi-
cal,” etc. And claimed this radiation was due to co-channel
interference!

Not so. This answer was the result of actual personal observa-
tions of real sets, as well as many letters from readers with the
same problem. For instance. in the first case I ever saw years
ago. an old Dumont 301 in a two-set home would tear up the
picture on a portable in the next room! The cause: one of the
SU4 rectifiers was very gassy. Whenever possible. which is most
of the time. the published answers in Reader Questions have
been verified by reader feedback

COLOR PROBLEM

I've got a lulu of a problem here. This set was vandalized by an
angry husband who had to turn it over to his wife as a part of the
settlementl! | found and fixed all the missing and broken parts,
and got it working. The set came back with a focus problem; |
fixed that. Now I've got a fine sharp black and white picture, but
no color at alll With the set working, all | can get in the color
circuits is a big flattened horizontal pulse. If | open the cathode
of the horizontal-output tube, the color waveforms come back,
all the way to the picture tube grids! What the Sam Hill is this?—
R. M., Kensington, MD.

From the symptoms you describe, this color problem is being
caused by the presence of the horizontal hlanking pulse! When
you kill the horizontal output, you kill these pulses. Since the
color-signal circuits arc obviously working, something in the
blanking circuitry is causing the color to be blanked out.  R-E

MINI MINI TOGGLE

EXTRA SMALL DPDY

3A 125VAC CONTACTS  \\\

each $150 \
8 — 10.

100 ~$105.

$1.35 10-$12

BISTABLE RELAY

+ £
f

€ s

COUNTER DISPLAY KIT

wi e

interc:

$5 89 dlgnt

Pe-1.1"

(

\ " % lﬂ
* ' =
2.95 "
ea. | lUltra sensmve relay
M<ELEC-TROL 12 vdc oy ;
REED RELAY 440_"_ =
\\“‘{‘ %cml
y, — d"“ $295ea. .

-SUPER SPECIALS-

CATHODES,
MBS

ISP

1c

BINARY INPUT..

€r; $15
3

4

DIAC 27 TRIGGER DIODE . . . .20

PULSE XFMR. 1/1 TOROID-ENCASED .25

600MFD. 360VDC PHOTO FLASH CAP. .90

$l-75ea-'te“ $15 1702A 2K, lus, EPROM 7.95
SP425 SPERRY 9 digit %" HV

POTTER multiplexed 7 seg. 1.25

BRUMFIELD MM5369 time base ‘0sc. chip 1.75

T.V. crystal for above..... 1.75

Type KHP Relay 1101A 256 x 1 MOS RAM .59

4 POT 3A Conta ts 93410 256 x 1 45NS RAM . .85

24VDC COI 75451 peripheral driver .40

650 ohms 7402 TTL nor gate .16

7430 TTL napd gate . . . . . .14

120VAC CERAMIC FILTER 10.7 MHz. 1.20

10. 5MA MM5058 1024 bit static SR . 1.50

UA715 60MHz. op-amp . . . . 1.20

S l.bo ea. 745206 256 x 1 45NS RAM . . .90

78L2.6 2.6V TO92 .1A +regul. .29

78L05 5.0V . .29

DIP TRIMMER |7 o (2

P 78L12 12V " .29

12 TURN Y XYaxVs| 78015 150 © -29

5K or 200K only |78%05 5v  tab .54 4 regul. .59

. o + g - .

mig. DALE = 7o & %™ Mt tim

50 TEN $4 780ST tab 1A Sv regul .89

$. FOR 7812 to-3 la +12V regul. .59

SPERRY 9 DIGIT PLASMA DIS’IA‘

1/4" HIt

24 HOURS A DAY

minimum
order

DIAL-:800 423 2355 EXT 307

Any Time Day or Night iCalitarnia Resioents Pleasr Uuai 800 2.

DISPLAY or 1€ $1.50 32,75

o T

To order by phone

PHONE ORDERS CAN ONLY BE CHARGED TO MASTER CHARGE OR VISA/BANKAMERICARD

FANTASTIC

REGA 40536
24 400V TRIAC

FACTORY ASSEMBALED ON
HEAT SINK READY TO

10 for $7.50

T05
$.90ea.

S 7 DAYS A WEEK
~ RN

= NO Cogp o

!

95841

BRBYLON ===
ELECTRONIC

916 334 2161

PO BOX 41778

Sacramento, Ca.

Money back guaronlee- S5minimum order,
we poy post on orders far $10 or more. All
paymen! must be In U.S. funds Foreign
orders must include post BAC & MC are
notl prepold orders and shipping Is added

4811 MYRTLE AVE
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RADIO-ELECTRONICS
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MOTOROLA
6800
COMPATIBLE
MODULES

Mek 680002 k1T $235.00
9600 6800 MPU 695.00
9601 16 Slot Mother Bd 175.00
9602 16 Slot Card Cage 75.00
9603 8 Slot Mother Bd 100.00
9610 Proto Board 36

00
9615 4K EPROM Module {1702A} 250.00
9620 16 Port Parallel 1/0 375.00
9626 8K Static RAM Module 295.00
9626K 8K Static RAM Kit 225.00
9630 Extender Card 60.00
9650 8 Port Duplex Asyn Serial 1/0 395.00
Connectors $6.50 6/84.00

Alt assembled & tested not Kits

PLUS MOTOROLA TV MONITORS.-PRIME
Model M3560-155 LO1 12" display 219.95
Modet M2000-155 9™ display 199 95

Add $10.00 for shipping

ADVANCED
COMPUTER
PRODUCTS

LOGOS 8K STATIC MEMORY

m $125.99
'

Kit
Assembled & testad $1 79.95

250 ns. Kit 149.95
Assembled & tested 199.95
Features: Lowpower, Dip Switch

N Selectable memory protect

N‘-* et down to 256 Bytes, addressing

N on 1K Boundaries, No wait
e ot states, fully buffered, battery

e’ back-up.

SPECIAL OFFER
Buy 4 Units Only $117.00 ea.

AMI
6800 KIT
EVK 99

only

$133.00

Send for complete details

EVK 99 Kit

EVK 100 Kit

EVK 200 Kit

EVK 300 Assembled
Unversal Kluge Board
16K Byte RAM Board

6 Slot Motherboard
Extender Board

Video Board (avail. future)

L

$133.00
269.95
449.95
699.00
95.00
75.00
35.00
45.00
95.00

Conrectors $6.50 12/59.95
Sotid Frame Chassis 120.00
Frame Chassis 69.95
Micro Assembler ROM 30.00

Pioto ROM 30.00
Tiny Basic Papertape 20.00
Tiny Basic EPROM 125.00

Hardware or Programming Manuats 15.00 ea

$99.95

Kit

8080A CPU KIT

Assembled & tested $129.95

FEATURES:
$-100 bus compatible
complete CPU with

eight level vector interrupt
Includes sockets.

Add $5.00 for 8080 Manual

BYTEUSER 8K EPROM $64.95

Assembled & tested S 94 95
=  Bare PC Board w/Data 21
8K EPROM (8) 2708 5112 00

Power on Jump, Reset
Jump, all socketed with top
quality PC Board material

SPECIAL OFFER
Buy 4 Units Only $59.95 ea.

Features

16K SUPERFAST RAM'S
pp D 416/4116 3500s. PRIME

Only 829.95 each

Buy 16 pes. - Oy $27.95 each

Larger quantity or group buys
call for current puice quote

Buy 8 ncs

Z-80 CPUKIT $129.95
Low Price Kit
(regular price 269.95)

Assembled & tested $199.95

FEATURES
§-100 IMSAI/Altair compatible,
completely compatible to TDL
hardware and software. Can be
used at AMHz with Z-80A
Add $7.00 for sockets.
Add $5.00 for ZBO manual

NOW IN STOCK
FOR IMMEDIATE SHIPMENT

TARBELL FLOPPY INTERFACE

Complete Kit Only $179.95
Assembled & tested $269.95

FEATURES:

$300/Altair/IMSA)
compatible, compatible
to most disc drives
including Persci, lnnovex,
GSI, Shugart and others.

Uses CPM which is
available for $70.00
CPi documentation
add $20.00

Same Day Shipment

SOFTWARE:

A

zz

P.0.BOX 17329

NAKED PC BOARD SALE S-100

Z-80 CPU $31.95
2708 EPROM 8K 21.95
8K Static RAM  21.95
32K Static RAM 59,95

Floppy 1/0 $39.95
Cassette 1/0 29.95
Proto Bd 27.95
‘Extender 15.95

UV “EPROM” ERASER
Model UVS-11E only $59.95

Holds {4) chips at a time
Special holding tray with
UVA Absorber. Exclusive
safety interlock system.

Backed by 45 years UV experience.

WOW 1771 FLOPPY SPECIAL

While they last  $32.95
regular price  $55.95

western digital P/N 1771A
with App. Note & Data

Only 100 units available

$32.95

THE FIRST TO OFFER PRIME PRODUCTS 10 THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER

1- proven Quality Factory tested product

nly. O re tests

or fallouts. Guaranteed money hack. We stand behind our products

2.Same Day Shipment All prepaid orders with cashiers

check, money order or charge card will be shipped same day as received

MICROPROCESSORS

®Zao $21195
2 8oa N
99

808

5
0008
2901
29014 2
TMS 99001
CP1600
6502
e kil
® 5800V 19 95
5802 2%

SUPPORT DEVICES

® 3891(Z80PIO| 51295
® 3882 (280CTC 1295
3851 1F 8 Progrem) e
(FB M. *
244 4Mhr CLD
© 8726 Busdtiver
B226 Busderver 19
7 DM
01128+
® 6520 PIA 7.95
6A4 1 EPROM 4K 9%
6834 EPROM 4K 6
6850 ACIA g
L0 Modem
6862 RPS Mimtu) ate
® 68718 1 0 MH: Clock OSC 26 95
GREOD MPU Busrdeive 79
%
sbug s
s
o
%
¥
9
~.
PROM'S
® 2708 51495
2708S 6500
7024 %
*17026 350
204 6 9%
®1M5610 296
6634 %
%
5123 %
825126 50
825129 *
»
¥
RAMS DYNAMIC
® 4115
*21078 ¢ a2
wn262
o
19
FLOPPY DISK

STATIC RAM HEADQUARTERS
. e
-
A TO O CONVERTORS LS161 139 15?99
» LS164 119 (83 ] "
cN 174 13y LSy Vo9
7500 [E1FL R ] 4200 5%
Y LS190 249 425t 169
® jauLs LS191 2,49 74219 110
13192 249 TAXe 199
LS19) 249 4364 m’
DISPLAYS/OPTO et oy e 13
LS195 52 74387 »
NI LSEY 139 7468 %
) 500 LE2%) Lap syms 129
01 LA 129 LS 110
N LS2%8 1.9 LS9 1 10
Bow: L sIre 10 BILS9? 1.YO
LS8y 190 a1Lsoe 1,10
MONTHLY SPECIALS
Mt $49 95
4%
1y X
MA 1 1] 23 I 9% 2%
ma 69
NS )
NS 54 swl %
NSN 73 13 G
4N ota I TR
WM 1t ster LL] 1.2%
w3 ” 9 »
v H
8831 BEIS 9
143617743 &% 00
2 S0
SOCKETS 8126 214 50
BLO 21100
00

MH

HARACTER GENERATORS

MCES714
MCES74
MCEY 7

KEYBOARD ENCODERS
UARTS/USRTS
o -

199

BAUD RATE GENERATORS

TV CHIPS

® MM5320 TV Synch $9

e ater 3
MM 3
MMy,

Y 3861
® AY38700.1 Vank Chip

229

HF Modulator

ORGAN CHIPS
Mm ,
MMSSSS |41 rach
ASS56

CLOCK CHIPS
MA53 12 a2
w516 2
LI @
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CRYST

49¢

49‘
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NEW CTS DIPSWITCHES

o

We also stock full of 7400,

74LS, 74L Linear and CMOS

Send for pricing or use our
competitors STD catalog

pricing.

4Ls00
1502
LS

NEW
1978 CATALOGUE
AVAILABLE FEB

SEND .25 POSTAGE

74LS00

Irvine, California 92713 New Phone (714) 558-8813

TELEX/TWX: 910-595-1565

TTL

uste2

139

4N25 Opto/iso .69

]
(. L 2100 |

COMP KITS & SYSTEMS

5%

$2

" 699

ew

NOTICE

We are looking for sottware
support packages to offer in
our new catalogue. Please
write or call it you want to
participate

»

Retail Store Open Mon. - Sat,
Located at 1310 ‘B E
Santa Ana, CA 92705

. Edinger,
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MOTHER
BOARD FOR
$100 BUS
MICRO-
COMPUTERS
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PRIORITY ELECTRONICS
OO31A  Woodey Ae. Sepuveda CA, 91343

¥ mum order $10.00 Orgers less than $75.00 include 10% shipping and hand
please incluge your phone no “Sorry, no over the counter sales”

MG 10A
List $72.00

Good thru June 1978

phone orders weicome (213) 893-8202  0em and institutionat inquinies invited

Send tor our lates) brochure
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MOVING?

I
I
Don't miss a :
single copy of |
|

!

!

|
|
|
|
|
; |
Radio-Elec- I
tronics. Give AT ACH :
us: !
| LABEL |
Six weeks no : HERE :
tice ] l
| |
Your old ad- | ]
dress and zip | |
code ' !
I |
| |
Your new ad- | [
dress and zip | |
code [ !
name (please print)
address
city state zip code

Mall to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322

DON'’T MISS ANY

Get every single issue of Radio-Electronics
delivered right to your door, and before it
appears on the newsstand. Use this cou-
pon and subscribe now.

Mail to: Radio-Electronics
I SUBSCRIPTION DEPT., P.0. BOX 2520,
BOULDER, COLO. 80322

name (please print)
address

| city state 2ip code

 check offer preferred

I 1 Year—12 issues ONLY $9.98 I

| (7] 2 Years—24 issues SAVE MORE $19.00 I

(You save $5.00 over newsstand) |
713 Years—36 ssues GREATER SAVINGS $27.00 |
(You save $9.00 over newsstand prices)

l [[] Payment enclosed ] Bill Me I
[J Check here if this is a new subscription I
[] Check here if you are extending or renewing

I your subscription I

l Extra Shipping: Canada $3.00 per |
year, all other countries $5.00 per , |
year. I

| 4008 | |

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page

108 Ace Electronics 136

81.78 Active Electronics. 147

61 ADV A Electronics. 144

32 Advanced Computer Products . 154

Advance Electronics 22

14 Aldelco. 140

108 American Technology 119

16 A P Products 16

A T V Research. - 123

17 Avanti Research & Development...Cov IV

51 Babylon Electronics. 153

Karel Barta 128

106 B & K Precision Dynascan 36

C F R Associates 148

58 Chancy Electronics 138

92 Chemtronics 103
C L E - Cleveland Institute of Elcctmniscs5

18-21

Command Productions 124

95 Communications Electronics. 122

94 Computer Depot 98

Contemporary Marketing. 105

86 Continental Specialties Cov. 111

$ The Cooper Group Electronics Division. . 2
C R E I - Div of McGraw Hill Continuing

Education 4-

Dage Scientific Instruments 148

69 Davis Electronics. 1H

40 Delta Electronics . 128

75 Delta Graph Electronics. 94

Devtronix Organ Products 128

L] Digi-Key . 145

9% DRC Electronics. 142

DRI Industries. 27

87 EICO. 13

83 E & L Instruments . 1260

22 Electronic Discount Sales 150

73 Electronic Control Systems... 122

S6 Electronic Systems . - 134

E M C - Electronic Measurements 122

19 Enterprise Development........... 120
70 Etco Electronics 137
Fair Radio Sales 148

Fidelity Sound 118

57,80 Fluke 114

88 Fordham Radio Suppty 140

Forest Belt 102

62,91 Formula International ... 135.142

7 Fuji-Svea 146
38 Godbout Electronics 138
82 GTE Sylvania-Consumer Renewal 32
21 Grantham College of Engineering 118
Golden Enterprises 123

100 Heath . 28-31.106-109.115

31 Hickok Electrical Instruments . 116
K| lobbi House 141
1 Indiana Home Study 114
Information Unlimited. 152

23 Integrated Circuits Unlimited 132
43 International Crystal 121

3433 International Electronics . 124,125
£2,53,54 James Electronics 93.130.131
J & E Electronics 148

103

359

47
44

15
97
59,60

20
S5
77
30
98

49
107
27,28
76

28

46
79
45

13
18
104
67

37

89
63

42
84

J S & A National Sales Group.....

Krystal Kits ... 148
Lab Science 128
l.akeside Industries 148
Leader.... 87
L. M N FElectronics 143
Mallory 23
Mckay Dymek 119
Meshna . 124
Mountain West Alarm Supply 114
Montana Precision Measurements. . 95
National Camera . 104,113
National Technical Schoois 88-91
New Tone Electronics 150
Netronics . 11
National Radio Institute (NRI)-Dis. of
McGraw Hill Continuing Education
Center 8-11
O.K. Machine & Tool 24-25
Olson. 138
Optoelectronics .. 129.133
Page Digital. 140
PAJA. 1
Panavise 118
Parasitic Engineering 112
Philips Test & Measuring Division. 17
Platt Luggage. 112
Plus Electronics. 148
Poly Paks .. 139
Pomona. - 101
Priority 1 Electronics. 155.13
P T S Electronics 85
Quest 148
Radio Hut 126
Radio Shack 151
Ramsey Electronics . 152
RCA . ... .96-97
Rye Industries. 120
Sabtronics i/
J.B. Saunders. . 149
Schober Organ 113
S Computer Products 127
Sencore 99
Shure Brothers. .92
Simpson Electric... 5
Solid State Sales. 144
Solid State Time . 123
Southwest Technical Products 15
Spacekom.... 26
Starshine. L34
Superscope ... .Cover 11
Surplus Center 128
Tab Books 35
Tarbell Electronics . 128
Tasco 140
Texas Tuner Service. 119
Trumbull 124
Tri-Star 124
Ungar - Dis. of Eldon Industries.. 81
Vector ........ 17
VIZ Mfg. 33
Wahl Clipper . 97
Wersi Electronics . 110
Western Data Systems 138
West Side Electronics 148
Wolf Electronics... 128
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Single-ended cable for connection to test
nstruments. Proto-Board* breadboards. etc

WHEN IT COMES TO DIP’s,
WE'VE GOT THE BEST CONNECTIONS.

With today's high-density
packaging, one accidental short
can wipe out an expensive IC,
turning test procedures into
painstaking manual labor. And
minor problems into major repairs.

The answer? DIP insurance.

Fast, fail-safe, short-proof access to
DIP nodes. In other words, CSC's

patented Proto-Clip™ IC testcon
nectors.

Proto-Clip IC test clips are available
with easy-access top pins shaped
to prevent hook-clip slip-off; or at-

tached to one or both ends of color-
coded cables. The double-ended

cables make the job of patching-in

LEEEER

Wty

{1t

Iy 4
Basic Proto-Clip!” with no-slip terminals tor
use with hook chps or test probes

Double-ended cable for convenient IC
patching, bypassing, etc

CONTINENTAL SPECIALTIES CORPORATION

an IC, or getting to an unused
logic block easier

Order Proto-Clip connectors in 14,
16, 24, or 40-pin configurations,
for all popular IC's. And single or
double-ended connector/cable
combinations in 18" and 36"
lengths. Whatever sizes suit your
needs, you'll find that in time and
components saved, they'll pay

for themselves the first time.

Order today. Call 203-624-3103
(East Coast) or 415-421-8872
(West Coast): 9a.m.-5 p.m.local
time. Major credit cards accepted.
Or see your CSC dealer. Prices
slightly higher outside USA’

= 5 = 1978 Continental Specialties Corporation

70 Fulton Terrace, Box 1942, New Haven, CT. 06509, 203-624-3103 TWX 710-465-1227
WEST COAST 351 California St., San Francisco, CA 94104, 415-421-8872 TWX 910-372-7992
GREAT BRITAIN. CSC UK LTD. Spur Road, North Feltham Trading Estate, Feltham, Middlesex, England, 01-880-8782 Int'| Telex. 851-881-3669

CANADA: Len Finkler Ltd.; Ontario

CIRCLE 86 ON FREE INFORMATION CARD



=AVANTI N
—ASTRO PLANE/ 4
- CB Base
- Antennas give
you patented
performance!

5

o

N.AS.A. PHOTO

AVANTI RESEARCH AND DEVELOPMENT, INC., 340 Stewart Avenue, Addison, IL 60101
CIRCLE 17 ON FREE INFORMATION CARD

Copyright 1977, All Rights Reserved

((Co:INDUCTIVE)) design of this

patented antenna gives long
range, noise free
performance.

The result of years of research & development,
the ASTRO PLANE has top radiation which means
that your signal gets out from the highest part of
your antenna. Your signal radiates about 15 feet
higher than with other antennas which radiate
near the bottom.

The ASTRO PLANE has a lower angle of radiation
which makes more efficient use of the radiated
signal by allowing it to hug the curvature of the
earth instead of shooting your power up into the
sky.

The ASTRO PLANE has 4.46 db gain over isotropic
which gives you a stronger signal and better,
clearer reception.

You’ll get long lasting, troukle free performance
because it is compact in design — without long
drooping radials, without coils to burn or short
out, and with direct ground construction to help
dissipate static charges and lightning.

® St:inless steel radials concentrate signal
S arne st heavy-duty aluminum tubing
@ No inng dm-)nl..\. radials to ice up or break
cft ® >o umiyue +i's backed by a U.S. patent
Patent #35U7109) € No coils to burn out or
detune e Easy assen.ly ® Lightweight — easy
to install on simple pipe mast

ﬁ— m:u
Ei=] =] OCJ[ o:c:

Y e
=A== n‘r':)ﬂ. {oco] joa | 1=

Ordinary collinear or ground piane antenna slgnals are blocked...they
tadiate from the bottom.
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===l = a2 |0 (o1 1S 1®]

== =1] -‘ ES o wal 20 | (=

add. — SV - - - 4

Py SN e il

ASTRO PLANE gets its signal over obstacles ..it radiates from the top.

SPECIFICATIONS

Total Length — 12 teet Veniical Polarlty

Weight — 41bs Aircraft Quatity Aluminum
Power Gain — 4.46 db SWR — Pre-tuned — Less
Impedance — 50-52 ohms than 1.2:1

Omnidirectional — needs norotor  band width — tull 40 channels
high

performance ([ CO-INDUCTIVE ]Jmantennas

Avanti makes a complete lina of high performanc
mobile CB antennas and accessories. For fre
catalog, write:

creators of the
famous



