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CSC's Model LM-3 Logic Monitor.
It's a new breed of test instrument. Here
In a single compact package are forty
high-speed high-impedance precision-
threshold logic state indicators with trig-
gerable latching modes.

Just connect the LM-3 Logic
Monitor to any combination of bus lines,
test points, IC pins or other nodes. Pick
the operating mode: the LM-3's display
follows up to 40 channels of data in
RUN; stores and displays 40 data chan-
nels when triggered in LATCH; or
updates its latched data display with
every trigger in RETRIG. There's even a

pushbutton to manually latch the display.

The applications are endless.
Connect to the pins of a processor,
UART, memory—any |IC—for device
tests. Follow the action of a logic tree by

connecting to selected gates, flip-flops,
registers, etc. Monitor up to 40 bus lines,
checking data. address, 170, flags-
anything digital. Choose 40 test points on
a single board, or perform side-by-side
comparisons with a known-good board.
More”? More than we have room to
tell. Compatibility with past, present and
future logic families from ECL to TTL to
CMOS. Constant input impedance at
every threshold level. 5 MHz channel
response. A comprehensive instruction/
application manual as innovative as the
instrument itself. Plus cables and con-
nectors to make the package complete.

40 logic channels. Triggerable
memory. And more. At $585] it’s
probably underpriced. Call now and
get the full story.

AIIA-LI TN....‘Q o

01 ov

LM-S LOGIC MONITOR won

Smarter tools for testing and design.

CONTINENTAL SPECIALTIES CORPORATION

70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 421-8872, TWX 910-372-7992

Canada: Len Finkler Ltd_, Downsview, Ontario = E

Europe: CSC UK LTD. Phone Saffron-Walden 0799-21682, TLX 817477

Call toll-free for details

1-800-243-6077

During business hours

*Suggested U.S. resale. Prices, specifications subject to change without notice. © Capyright 1980 Continental Specialties Corporation.

CIRCLE 26 ON FREE INFORMATION CARD
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PRODUCT

lere’s how an exciting new micro-electronic
reakthrough will make your children heros

nd improve your tennis game.

:n Roger started pitching for his little
: team, he was just another player. And
n was no better than anybody elses.
months later a small miracle took place.
'was the best pitcher on the team and
fast ball that was the most powerfulin his
3--and all thanks to his father.
jer's success came from a radar gun—
ime type device used by police to catch
ling motorists.

SCRAMBLED EGGS

| minute Roger’s father was able to clock
in's pitching speed, Roger was subcon-
sly given a daily challenge of pitching
r and faster to beat his previous speed.
ore he practiced, the better he got.

jer's father paid $2,000 for the radar gun.
his upper class neighborhood, it wasn't
wusual for a father to spend that kind of
i to help his son.

' SPEEDING CITATION
irge manufacturer of radar-type security
es saw what Roger’s father had done and
at there was a definite need to produce a
st radar unit designed exclusively for the
s market.
> company, Solfan Systems, developed
|ports Radar gun—a major breakthrough
yjectile speed detection as well as elec-
radar circuitry.
ing the doppler effect of radar and
ed-lock-loop circuits, Solfan has devel-
the Sports Radar gun that compares to
the most sophisticated of police radar
that cost $2,000.

OVERLAND EXPRESS

e Sports Radar gun is held in your hand
yointed toward the pitcher. You turn it on,
5 the ready button, and point the gun. The
will ignore the moving arm of the pitcher
vill lock in on the moving ball. The radar
would then follow the ball for approxi-
ily ten milliseconds and the built in compu-
neasures and computes the speed and
ies the reading on the display. The gun
iters the speed to the exact mileage within
half miles per hour.

Just point the gun and read the results.

The gun can be mounted on a tripod so that
the person taking the measurements can also
catch the ball.

In tennis, the speed of the serve can be
measured by aiming the gun at the person
serving. You can also use the unit by yourself
by setting the unit on a tripod and measuring
the speed from behind.

WORKING AND PLAYING

Aside from its extreme accuracy and
advanced electronics, the unit is priced to
meet the budget of every sports-minded
athlete or parent. It's only $149.95 complete.

You can measure the speed of baseballs,
soccer balls, tennis balls, golf balls, hockey
pucks. downhill skiers, radio controlled model
airplanes or anything that moves —even auto-
mobiles.

The speed is flashed on the large LED display
and is shown in miles per hour.

The unit accepts two commercially available
6-volt lantern batteries which you can pur-
chase locally or from JS&A for only $2 each.
The batteries will last for weeks with normal
use.

SUCCESS AND GOOD THINGS

The unit comes in a sports blue color and
weighs 38.4 ounces, exclusive of batteries. It's
rugged, well built and designed to endure the
typical use and abuse it would normally
receive.

www americanradiohistory com

We urge you to test this exciting new
product during our 30-day free trial. Order the
Sports Radar gun. When you receive it,
measure your child’s pitching speed. Testiton
your own tennis serve. See how knowing your
speed will actually improve it as you try to out
perform your previous record fast pitch or
serve. Then decide if the Sports Radar gun
doesn’t make a very exciting addition to your
sports equipment.

ONE FOR THE MONEY

If you are not convinced that the Sports
Radar gun is something that you'll use con-
stantly to help improve your game, return it for
a prompt and courteous refund, including your
$3.50 postage and handling. You can't lose-
and chances are your son will at least have the
most popular new product in the neigh-
borhood.

To order one for your test, simply send your
check for $149.95 plus $3.50 for postage and
handling to JS&A Group, Inc., at the address
shown below. (llinois residents please add
5% sales tax.) Credit card buyers may call our
toll-free number below. If you wish to buy a set
of two six-volt batteries, simply add $4.00 to
your order.

We'll then send your unit, the batteries (if
you order them from us), a 90-day limited
warranty and complete easy-to-understand
instructions.

Radar electronics for the sports enthusiast
is now a reality. Watch your game improve by
ordering your Sports Radar gun at no obliga-
tion, today.

%) PRODUCTS
o THAT
SNTHINK
Dept.RA One JS&A Plaza
Northbrook, lll. 60062 (312) 564-7000
CallTOLL-FREE ........ 800 323-6400
Infllincis Call .......... (312) 564-7000
© JS&A Group, Inc.,1979

- 0861 TlddVv



N RADIO-ELECTRONICS

Sabtronics gives you DMM and Frequency
Counter kits with more features, better
performance and incredibly lower prices

Model 2010A Bench/Portable DMM:
$69.95 kit

Features: 3/ digit LED display » 31 measurement
ranges 6-Functions ¢ 0.1% Basic DCV accuracy »
Touch-and-hold capability e Hi-Lo Ohims « 40 Hz
to 40 kHz frequency response » Auto Zero, Auto
Polarity ¢ Overload protected « Overrange indi-
cation  Single chip LSI logic « Laser-trimmer re-
sistor network and ultra-stable band-gap reference
for better long term accuracy e Built-in NiCd bat-
tery charging circuit.

Brief Specifications: DC Volts 100uV to 1000V
in 5 ranges; AC Volts 100pV to 1000V in 5 ranges;
DC Current 0.1pA to 16‘A in 6 ranges; AC Cur-

rent 0.1 pA to 10A in 6 ranges; Resistance 0.1Q to
20MQ in 6 ranges; Diode Test Current 0.1pA to
ImA in 3 ranges; Input impedance, 10MQ on AC
and DC volts; Power requirement, 4.5 to 6.5
VDC (4 “C” cells) or optional AC adapter/
charger.

$69.95

Model 2015A Bench/Portable DMM:
$89.95 kit

Same features and specifications as Model 2010A
except with large, 0.5” LCD 3¥: digit display.

Optional Accessories:

#AC-115, AC adapter/charger $7.95
#THP-20, Touch and Hold Probe $19.95
#NB-120 NiCd Battery Set $18.75

Model 8610A Frequency Counter:

$89.95 kit

Features: 8-digit LED display ¢ 10 Hz to 600 MHz
guaranteed frequency range (5 Hz to 750 MHz
typical) » 3 Gate times ¢ 10 MHz TCXO Time
base » Auto decimal point « Overflow indicator o
Leading zero blanking » Resolution to 0.1 Hz o
Built-in charging circuit for NiCd batteries.

Brief Specifications: Freauency Range, switch
selectal:aﬁ:,3 10 MHz, 100MHz, 600 MHz o Sensitiv-
ity, £ 10mV RMS to 100 MHz, £50mV RMS,
100 MHz to 450 MHz; 90mV RMS 450 MH: to
600 MHz ¢ Impedance, 1 M@, 10 MHz and 100
MHz ranges; 50€, 600 MHz range ¢ Gate time
(switch selectable) 0.1 sec, I sec, 10 sec » Temper-
ature stability, 0.1 ppm/°C « Ageing rate < %5
ppm/yr o Accuracy, 1 ppm or 0.0001% e Input
protection, 150V RMS to 10 kHz (declining with
frequency) » Power Requirement, 4.5 to 6.5V DC
@ 300mA (4 “C" cells) or optional AC adapter/
charger (7.5 to 9V DC @ 300mA).

Ordering Information

USA — Add $5.00 per kit for shipping & han-
dling. Personal checks have to clear before goods
are shipped (allow 2-3 weeks). For faster delivery
send cahsiers check or money order. 10% deposit
tor C.O.D. orders. Florida residents and sales tax.
CANADA — Add $6.00 per kit for shipping &
handling. No C.O.D. Payment in U.S. funds.
OVERSEAS — Add $21.00 per kit for airmail
delivery. Payment by bank draft in U.S. funds.

Also available Model 8110A, same
as 8610A except maximum
frequency is 100MHz and without
battery charging circuit: $59.95 kit

To place orders only, call toll free
800-237-5567
For other information call

(813) 623-2631

[}
sa ics
INTERNATIONAL INC.

5309 N. 50th Street, M/S 35, Tampa, FL 33610
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‘onics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

APRIL 1980 Vol. 51 No. 4

ON THE COVER

Even though it costs less than
$125 to build, the triggered os-
cilloscope contains some rather
nifty features. For example, a
reference display of the zero
volt DC level. To find out more
and to get started building your
own, turn to page 39.

MULTI-LINGUAL VOICE SYSTEM from Votrax
can talk to you in seven languages. To find out
what other speech synthesizer equipment is
available, turn to page 44.

IF BANDPASS FILTER provides satellite TV
receiver with the required selectivity. To find
out the other missing components of the re-
ceiver, turn to page 47.

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Phone: 212-777-6400. Controlled
Circulation Postage Paid at Concord, NH. One-year sub-
scription rate: U.S.A. and U.S. possessions, $13.00, Can-
ada, $16.00, Other countries, $18.00. Single copies $1.25.
© 1980 by Gernsback Publications, Inc. All rights
reserved. Printed in U.S.A.

Subscription Service: Mail 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 it
their return is desired should they be rejected. We
disclaim any responsibility for the loss or damage of
manuscripts and/or artwork or photographs while in our
possession or otherwise.

BUILD 39 TRIGGERED OSCILLOSCOPE
A 2-MHz bandwidth and a zero-baseline display for under $125.
Daniel Metzger and Dennis Perry
47 BACKYARD SATELLITE TV RECEIVER
This concluding part describes how to recover the video and audio
signals from the satellite signal and then display them on your TV
set. Robert B. Cooper, Jr.
53 PORTABLE ELECTRONIC ORGAN
Learn to play a keyboard instrument on either one of the two
inexpensive organs described. One plays melody, the other plays
melody and chords. |. Queen
61 3': DIGIT DMM
Specifically designed for accuracy and minimal cost, this DMM lets
you select and add the features you need. Carson Chen
e
iCHNOLOGY 5 LOOKING AHEAD
Tomorrow's news today. David Lachenbruch
6 APRIL NEWS AROUND THE WORLD
Exclusive report on the technological developments around the
worid during just the month of April. Martin Bradley Weinstein
12 SATELLITE TV NEWS
The iatest happenings in an exciting new industry.
Robert B. Cooper, Jr.; Gary H. Arlen
44 SPEECH SYNTHESIZERS
Part 2— A look at the hardware designed to talk back to you.
Martin Bradiey Weinstein
72 HOBBY CORNER
An inexpensive wide-bandwidth preamplifier with many
applications on your workbench. Earl “Doc” Savage, K4SDS
77 NEW IDEAS
A winning circuit application from our readers.
AUDIO 56 CAR STEREO STANDARDS
The new standards and specifications to help you select car stereo
equipment. Len Feldman
59 R.E.A.L. SOUND LAB TESTS NIKKO EQUALIZER
Nikko Audio model EQ-Il graphic equalizer rates excellent.
VIDEO 65 TROUBLESHOOTING BETA TRANSPORT MECHANISMS
A look at the transport mechanism in Beta-type videocassette
recorders and how to troubleshoot it. Forest Belt
69 AFFORDABLE NTSC COLOR-BAR GENERATOR
A new NTSC color-bar generator that is within reach of every
service bench. Jack Darr
82 SERVICE CLINIC
How to locate faults in all-electronic tuners. Jack Darr
82 SERVICE QUESTIONS
R-E’s Service Editor solves technicians’ problems.
COMPUTERS 74 COMPUTER CORNER
How to interface a 7-segment display to a microprocessor.
J. Titus, P. Rony, D. Larsen and C. Titus
EQUIPMENT 24 Beckman Models Tech-300 and Tech-310 DMM’s.
REPORTS 24 JVC Model HR-6700U Video Cassette Recorder.
33  Hitachi Model V-302 Dual Trace Oscilloscope.
36 The BASIC Programmer’s Toolkit for PET Computers.
SPARTMENTS 120 Advertising Index 121  Free-Information Card
14 Advertising Sales Offices 16 Letters
94 Books 96 Market Center
76 Computer Products 85 New Products
14 Editorial 81 Radio Products
92 Stereo Products
arvice to readers, Radio-Electronics publish ilable plans or information relating to newsworthy product
se of ible vari in the quality and

ming ‘of reader-built projects based upon or from plans or information published in this

www americanradiohistory com
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Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that
beats their performance
is their price.

Accurate performance you can rely
on, time after time. That’s what

you expect from a quality DMM.
But don’t expect to pay as much for
it any more. Because now Sabtronics
brings you top quality DMMs with
more features and better accuracy
than other comparable units on the
market today. And they cost
surprisingly less!

We cut the price.
Not the quality.

What you get is a precision crafted
unit that features single-chip LSI
logic, laser trimmed resistor
network and a stable band-gap
reference element for better long
term accuracy. Basic DCV
accuracy is 0.1%. The Model
2035A gives you 32 measurement
ranges over 6 functions and the
Model 2037A an additional two
temperature ranges.

First in features.
First in price.

Both models feature touch-and-
hold capability with the optional
probe — its so convenient, you’ll
wonder why the expensive models
haven’t got it yet! And two-
terminal input for all measurement
functions — this eliminates lead
switching and makes your job
easier. The Model 2037A even has
a built-in temperature measuring
circuit with a -50°C to + 150°C
range (-58°F to + 302°F) and is
supplied complete with the sensor

BRIEF SPECIFICATIONS: l
DC VOLTS: 100uV - 1000V, 5 ranges |
AC VOLTS: 100puV - 1000V, 5 ranges
DC CURRENT: 0.14A - 2A, 5 ranges |
AC CURRENT: 0.1pA - 2A, 5 ranges
Hi-OHMS: 0.1Q - 20MQ, 6 ranges |

L

probe. Of course, auto zero,
auto polarity and overload
protection are standard. And
you get 200 hour operation
from a single 9V transistor
battery. A low battery
indicator warns you of the !
last 20% of battery life. The
large, crisp LCD readouts
allow easy viewing even
in bright sunlight.
Assembling either kit is
simple with our easy-to-
follow, step-bv-step
instructions. And the
built-in calibration
references allow you to
calibrate the unit any
time, any place.

We've even eliminated
difficult inter-connect
wires. All parts mount on
the PC board. The only wires you

solder are the two battery-snap leads.

Biggest value in small
DMMs

We are so sure that the Model
2035A and 2037A are the best
values available that we offer a
money-back guarantee. Examine
either unit in your own home for
10 days, and if you are not
convinced that it is the best value
for your money, return it in its
original condition for a prompt
and courteous refund of the
purchase price (less shipping and
handling). Order yours today! Use
the convenient order form or call

WWW americanradiohistorv com

Model 2035A

$74.95

F.OB. Factory

us with your Master Charge or
Visa number.
To place orders only, call toll free
800-237-5567
For other information call
(813) 623-2631
sabtronics

INTERNATIONAL INC.

5709 N. 50th Street, M/S 35, Tampa, FL 33610

Mail to: Sabtronics International, Inc., 5709 N. 50th St., M/S 35, Tampa, FI. 33610
Please send me . . .
____Model 2035A Hand-held Multimeter kit(s) @ $74.95 each
______Model 2035A Hand-held Multimeter assembled @ $99.95 each
. Model 2037A Hand-held Multimeter kit(s) @ $89.95 each o
- Model 2037A Hand-held Multimeter assembied @ $119.95each................... .. $

_#THP-20 Touch-and-hold Probe(s) @ $19.95. .. ... ... ... .. ... ... oo oo, 3.

Lo-OHMS: 0.1Q - 20MQ, 6 ranges - Shipping and Handling @ $5.00 perinstrument* ... .. ... ... ... ... ... .. ......... $_ |
TEMPERATURE: -50°C - +150°C For dellvery in Florida, add 4% Sales TaxX .......................cooooi oo $ ‘
(-58°F - + 302°F), 2 ranges lenclose | check [ money order [1 Master Charge [ Visa TOTAL....S$__

(Model 2037A only). (Allow 2-3 weeks clearance time for personal checks). 10% deposit for C.0.D. |
SIZE: 3.5”"W. x6.6"L. X 1.6"H. Charge my credit card # e T ExpiryDate .
WEIGHT: 11 oz. (excl. battery) Name = = = _ —_— - |
OVERLOAD PROTECTION: 1000V DC

or ACpeak all voitage ranges; 2so0v DC | Street . Apt.

or ACpeak all Ohms ranges; 2A/250V cty . sStae . Zp______ |
fuse all current ranges. *Continental U.S. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail.
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ieodiscs heat up: A traditional rivalry has been buried
1€ interest of videodisc standardization. CBS and RCA,
litional rivals in the battles over color-TV systems, pho-
raph record speeds, and bitter competitors in broad-
ting and records, have finally gotten together on some-
g. CBS has taken out a license to press discs for the
A SelectaVision grooved capacitance disc system,
=h is scheduled to go into nationwide marketing early in
1(See Radio-Electronics, March 1980). CBS’s pressing
ration is scheduled to be on stream in 1982. In the
intime, RCA will custom-press videodiscs for CBS.

i from Japan: Mighty Matsushita Electric finally got
ring on videodiscs, too, after more than a year of indeci-
. Matsushita scrapped its own mechanical Visc-O-Pac
em to officially embrace the grooveless capacitance
) (video high density) system developed by its subsid-
Japan Victor Corporation. Matsushita said both com-
es would produce players and seek to have VHD estab-
«d as the Japanese and world standard. Although both
) and SelectaVision operate by reading variations in
acitance, they are incompatible. Not only is one groove-
and the other grooved, they use different modulation
2ms and RCA'’s revolves at 450 rpm while JVC's spins
JO rpm.
Lllowing the Philips-MCA optical system, now on the
et, and RCA’s announcement, VHD becomes the third
ndard’ to be announced for the consumer market. All
2 companies are wooing other TV receiver and record
ufacturers as licensees for their respective systems. In
J.S., Zenith—the largest TV manufacturer—is getting
most attention. There's a feeling that if it opts for the
system, the battle is over. If it chooses either of the
rs, the consumer market will be saddled with multi-
dards.

another VCR: If you think that videodisc standards
muddled, how about those for videocassette record-
In addition to fast-, medium- and slow-speed Beta and
formats, BASF is about to introduce its LVR (Linear
D Recorder), using 8-mm tape. Toshiba says it will mar-
's own LVR (Longitudinal Video Recorder) using z-inch
2ss-loop tape. Now along comes another—a neat-
ng little seven-pound attache-case portable VCR that
quarter-inch cassettes resembling audio cassettes.
hg time per cassette currently is 30 minutes, but is
duled to be stepped up to a full hour. The unit is made
pan by Funai Electric, and is expected to be imported
ihe U.S. by Technicolor as both a consumer and edu-
nal-institutional product. Price in the U.S. is targeted
nder $1,000,"” double the prospective price of Toshi-
LVR.

ban color: Nearly 20 years of lobbying effort by the
Commerce Department and the American television
stry have finally paid off in South America, as the NTSC
system makes a clean sweep of the six Andean coun-
Colombia was the last country in the group to opt for
American-developed system, following Venezuela's
e of the system. Just before Venezuela’s commitment,
dor chose the American system. The other countries

are Bolivia, Chile, and Peru. Some of them won’t be color-
casting for quite a while. But South America’s two biggest
countries are lost to NTSC. Brazil colorcasts in the Ger-
man-developed PAL color on a 525-line television system.
Argentina, which has not officially chosen a color system,
probably will add PAL to its 625-line system, largely as a
result of its extensive imports of German color equipment
for last year's World Cup soccer matches. Argentina’s
neighbors Paraguay and Uruguay are still uncommitted.

Subscription TV: First it was pay cable. Now ovef-the-air
subscription TV is beginning to make the kind of impact its
proponents have forecast for 35 years. Although there are
only six stations broadcasting the special no-commercial
service, and they had a total of 400,000 subscribers at the
start of this year (as compared with nearly 6,000,000 pay-
cable subscribers), rapid growth is seen, and manufactur-
ers are hurrying to set up plants to build decoders. Some
familiar names are getting into the act: Magnavox and
Zenith are preparing to make the units, along with Cana-
da’s Electrohome, and CTS Knights, Oak, and Blonder-
Tongue, the latter three already in production, as well as
Consumer Technology. Up to a million decoders are
expected to be installed this year, at $125 and up. The
simplest decoders merely unscramble the pay picture and
are rented for a fixed monthly fee.

Dishes and captions: The old-line catalog and retail
chain, Sears Roebuck, is gradually coming into the fore-
front of consumer-electronics technology. This month,
Sears is scheduled to begin marketing captioning decoders
for TV viewers with impaired hearing; they’re manufactured
by Sears affiliate Sanyo Manufacturing Co. ABC and NBC
each is scheduled to offer five hours of programming with
captions encoded in the vertical interval; PBS will provide
10 hours. Captioning will be handled by the new National
Captioning Institute, which will get a royalty on each decod-
er and special TV decoding receiver sold. Decoders initially
will be priced at $250. The IC’s for the decoders are being
made by Texas Instruments. Sears, meanwhile, is holding
talks with Comsat about possibly handling subscriptions
and providing receiving installations for its proposed
direct-to-home pay-TV system, which Comsat hopes to
propose formally to the FCC this month.

Talking IC’s: What's the hottest thing on the drawing
boards in the semiconductor industry? Probably voice-
synthesis and voice-recognition IC’s. Everybody’s working
on special IC’s to recognize and answer commands. One of
the most interesting—and probably one of the first in the
consumer field—is expected to be the talking automobile
dashboard, considered a potential safety device. An imagi-
nary conversation between driver and dashboard: “‘How's
the gasoline?” ““You’ve got about two gallons, enough to
get 40 miles.” “What about the oil pressure?” “it's OK.”
“Tune the radio to 96.2 and mute the commercials.” “‘Yes,
sir—and, by, the way, you're exceeding the speed limit by
five miles per hour.”

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

www americanradiohictory com

v 0861 NHdV



@ RADIO-ELECTRONICS

APRIL NEWS AROUND THE WORLD

FIBER
SONICS

FIBER
PHONICS

NOPE
SCOPE

SOLDERLESS
CAKE

PICO
COMPUTERS

BUS
STRUCTURES

ONE-CHANNEL
STEREO

CALCULATOR
POCKET

Warszaw———Polish scientists, following research designed to produce an inexpensive equiva-
lent to fiber optics for use in the audio ranges, have announced the discovery of fiber sonics.
They have discovered that certain tubular materials, consisting of interiors transparent to sound
and skins opaque to sound, can actually transfer sound from one end to another over lengths of
several dozen meters through a series of internal reflections. Research group head Tomski
Edisinski completed his successful first trial using a garden hose and two funnels, following over
800 unsuccessful trials using such lavish materials as sausage casings stuffed with cheese,
prune-whip filled soda straws, and 10-meter-long filter cigarettes.

Moscow———Russian scientists, claiming they had discovered “fiber sonics” years ago, but
abandoned it due to a shortage of garden hose, today responded to the Polish announcement of
fiber sonics with their own announcement of fiber phonics. Fiber phonics, instead of relying on
the internal reflections of a carrier medium, takes advantage of the transmission capabilities of a
suitably stressed elastic fiber. Initial tests involving two tin cans and a string were expanded to
four tin cans and two strings for stereo; work on six tin cans and three strings has been delayed
pending advances by Soviet medical technologists in grafting together the heads of one-and-
a-half dogs.

Eugene— ——Oregon oscilloscope manufacturer Whobet-Packers today announced a major
breakthrough in low-price oscilloscopes. Their surprising new no-trace oscilloscope offers
response and bandwidth specifications reaching into the several Gigahertz region. Offering a
5-inch undergraduated display with illuminated ridicule, this new scope is slated to sell in the
“under-$100" area (just outside Enid, Oklahoma). Compared to single-trace, dual trace and
multiple-trace scope, a company spokesman described this new no-trace scope as the ultimate in
simplicity. “There’s not a trace of confusion™ sez he.

No Haven———Solderless breadboard manufacturer Condimental Special Tease has again
denied rumors of the development of solderless raisin, rye, and whole-wheat breadboards, while
announcing plans to create an international breadboard shortage, resulting in a breadboard crisis,
mandatory rationing, and wholesale price increases to an unaffordable level. Warned that price
increases might dampen sales because of inflationary influences on available discretionary dol-
lars, a company spokeswoman said “The peasants have no bread? Let them eat cake!” This
announcement was quickly followed by the firing of the spokeswoman, abandonment of the
planned price increases, new contracts for workers at the company’s Bastille plant, and the
announcement of a new line of inexpensive solderless cake boards.

Austin———Taxless Instruments has announced a new level of miniaturization resulting in an
under-three-hundred-dollar home computer, complete with keyboard and voice synthesis capa-
bilities, small enough to fit on the head of a pin. Company miniaturization director V. Pryss,
wearing a cloth over his head, explained to newsmen that only two problems remain before the
new computer can be introduced to the public. First, keyboard entry seems to be a problem with
the tiny, quarter-pinhead size keyboard. Second, they can’t remember which pinhead they left it
on. Meanwhile, several newsmen in the garden reported hearing a small voice crying “Help me!
Help me!”

Rainyvale———The California District Federal Court has ruled on the level of integration in
integrated circuits, found it inadequate, and will enforce mandatory bussing beginning immedi-
ately. The judge in the case denied taking payoffs from wealthy IEEE Bus Company executive
Carmen Getitt, claiming they were campaign contributions only.

Parma———Ohio inventor Emma R. T. Sullivania has announced szereo for one ear. The new
advance is said to require only one amplifier, one speaker, and is compatible with everything
from current television audio to old 78-RPM records. Called Enima Naural after its inventor,
the new advance is not expected to be commercially available in Parma until sometime in the
next millenium.

Salerno——— Fashion-designer Coochy has attacked what he finds as a major disadvantage to
the pocket calculator. “Putta the dumma thing inna yor pocketia anna you no see what she says,”
complains Coochy. The answer is in his new line of shirts with transparent calculator pockets,
including cutouts for keyboard access. The fashion world has acknowledged this as another
Coochy coup.

MARTIN BRADLEY WEINSTEIN
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Facts from Fluke on low-cost DMM’s

Is this any way
to treat a $139 multimeter?

rough world of industrial Sturdy internal design and components to protection against
even a precision test high-impact, flame-retardant shells overloading, accidental inputs and
f can get treated like dirt. make these units practically operator errors.
11 the ruggedness and indestructible. Right off the shelf, they We go to these lengths with all our
ity you can get in a DMM meet or exceed severe military low-cost DMM’s to make sure they are
£ shock/vibration tests. genuine price/performance values. You
find these qualities and Even our LCD’s are protected by can count on that. Because, that’s
& Fluke line of low-cost cast-tempered plastic shields. We use what leadership is all about.
ur DMM'’s have been rugged CMOS LSI circuitry for For more facts on DMM reliability
‘'om towers, stepped on, and integrity and and where to find it, call toll free

y construction equipment. endurance, and 800-426-0361; use the coupon below;

ve survived because we never devote a large or contact your Fluke stocking
s on quality, even on our number of distributor, sales office or
ced, six-function Model representative.

wubleshooter at $139 U.S.

a close look at a low-cost
m Fluke and you’ll notice
1tweight construction that
to the hard knocks of life.

IFLUKE]

8022A
Multimeter

3 IN THE U.S. AND NON-

I EUROPEAN COUNTRIES: IN EUROPE:

= John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.

1 PO. Box 43210 MS #2B PO. Box 5053, 5004 EB

1 Mountlake Terrace, WA 98043 Tilburg, The Netherlands
(206) 774-2481 {013) 673 973

} Telex: 152662 Telex: 52237

p [ Please send 8022A specifications.
[ Please send all the facts on Fluke

low-cost DMM’s.

[J Please have a salesman call.

‘i.\"
3 Najne et B
AW Title Mail Stop

3 Address
=] Gity ) State Zip
BB Tecphone( ) _ Bt

For literature circle no. 23 RE4/80
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Everlr,body:s making money
seliing microcompufers.
Somehody’s going o make money
servicing them.

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers

W e ettt e~ it it R oA .‘ ¥ b adaidl
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ieems like every time you turn around, Assemble Your Own
omebody comes along with a new Microcomputer
omputer for home or business use. NRI training goes far beyond

nd what's made it all possible is the

b g mcroproeSonyhe finy e theory. It includes practical experience, too.

As you progress, you perform meaningful

hip that's a computer in itself. exveri e :

Do xperiments building and studying elec-
d Usmgﬁm new technolgﬁgry, glail tronic circuits on the NRI Discovery Lab®
jausicy 15 &e%?m&w&l. = lik € You assemble test instruments that in-
pmputers that will hande things like o), 40 5 trangistorized volt-ohm meter and

ayrolls, billing, inventory, and other
ibs for businesses of every size... per-
irm household functions including
udgeting, environmental systems
ntrol, indexing recipes, and more.
1d thousands of hobbyists are already
wners, experimenting and developing
leir Own programs.

Growing Demand for
Computer Technicians
This is only one of the growth

ctors influencing the increasing
iportunities for qualified computer
-hnicians. The U.S. Department of
bor projects over a 100% increase in
» openings for the decade through
)85. Most of them 7ew jobs created by
he expanding world of the computer.

a CMOS digital frequency counter... instru-
ments you learn on, use later in your work.

And you build your own microcomputer.
Each step of construction advances your
knowledge, gives you deeper insights

.,  learnat Hon!e into this amazing world that's upon us.
in Your Spare Time This is the only microcomputer de-
NRI can train you signed for learning, It looks, operates, and

for this exciting, rewarding
field. Train you at home

to service not only micro-
computers, but their larger
brothers, too. Train you at

performs just like the finest of its kind....ac-
tually does more than many commercial
units. But NRI engineers have designed
components and planned the assembly
procedure so it demonstrates important
your convenience, with principles, gives you working experience
clearly written “bite-size” in detecting and correcting problems.
lessons that you do evenings  And that’s s

o, Or weekends, without  what NRI

Other Opportunities
in Electronics

Since 1914, before commercial radio
was even on the air, NRI has been the way
to learn new electronics skills. Today's
modern offerings include, in addition to
three different computer courses, TV/Au-
dio/Video Systems Servicing, with training
on the only designed-for-learning 25”
diagonal color TV, with state-of-the-art
computer programming. Or, check out
our Complete Communications Course,
preparing you to enter this booming
field servicing, installing, and repairing
equipment like microwave, broadcast, CB,
shortwave radio, paging, radar, and more.

Mail Postage-Paid Card
for Free Catalog
No Salesman Will Call

Send today for your free copy of our
100-page, full-color catalog. It describes all
of our electronics courses in detail, show-
ing kits, equipment, and lesson plans
Look it over at your convenience, then
decide how NRI can help you make the
most of your talents. There’s no obligation
and no salesman will ever call or bother
you. With more than a million students
and unmatched experience in home train-
ing, NRI gives you the most in training
for new opportunity! If card has been
removed, write to:

McGraw-Hill Continuing

N R Education Center

3939 Wisconsin Avenue
.l | Washington, D.C. 20016

"nm

NRI Schools

7 going to classes training 4
*or quitting your is all
present job. about.
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International bird watching

A high percentage of the mail generated by the current series
of articles on satellite TV in Radio-Electronics asks about
receiving direct satellite-relayed reception from Europe, South
America, and so on. It is possible. It is no more difficult than
receiving the U.S. or Canadian domestic satellites, provided that
you make a few minor adjustments to your equipment, and are
ready to accept slightly inferior pictures.

One of the most interesting targets is the Russian Statsionar-
4 satellite positioned over the Atlantic at 14° west (longitude).
Statsionar-4 has at least six operating transponders: 3,695 MHz,
3,745 MHz, 3,795 MHz, 3,845 MHz, 3,895 MHz, and 3,945
MHz. The polarization is horizontal and audio is carried on a
7.5 MHz subcarrier. The apparent footprint-signal level is in the
19 dBw region on a global beam, which means that this satellite
is receiveable throughout all of Europe and Africa and west to
an imaginary line drawn north by south from Chicago to New
Orleans. All of South America is included in that coverage.

e S B @
RUSSIA’S STATSIONAR-4 SATELLITE located at 14° west can be
received well even on an 8-foot dish with a 150° Kelvin LNA as this photo
shows. The edge of visibility (i.e., where the horizon cuts off for the
satellite) in the U.S. is roughly along a line drawn from Chicago to New
Orleans. Statsionar 8, to be located at 25 degrees west, will push the
western edge of visibility to the eastern slope of the Rockies. If you go
fishing for this one, remember the time-zone difference; Moscow signs
off at around 10 PM their time most nights (although test patterns contin-
ue to be broadcast).

‘; LNt

Within that coverage region a ten-foot dish, 150° Kelvin LNA

and a tuneable receiver with a 11-13 dB noise figure should
insure high-quality reception. It won’t be in color however,
because Russia employs the SECAM color system. That satel-
lite is but one of approximately ten the Russians expect to have
operational before this year is out, so that they can relay televi-
sion worldwide by the start of 1981 using their own network of
geostationary satellites.

Can American (or Canadian) DOMSAT’s (domestic satel-
lites) be reccived outside of North America? Yes, in some cases.
Canadian ANIK satellites have sculptured antenna patterns
favoring Canada: but reception south of the Mason-Dixon line
without big antennas (20 feet in diameter or bigger) is poor.
U.S. DOMSAT’s have a bigger area to cover (Alaska to Puerto
Rico, Maine to Hawaii) so there is more spillover than with
ANIK birds. Bermuda, the central and western Caribbean, vir-
tually all of Central America, and the shoreline regions of South
America bordering on the Caribbean are all capable of receiving

U.S. DOMSAT’s. But along with those coverage edges big
antennas (20 to 30 feet in size) are required and with bigger
antennas comes added expense.

The same people who refuse to grant private terminals per-
mission to view their signals are quick to point out that, under
international law, the U.S. (and Canadian) DOMSAT’s are only
licensed to serve their respective countries and that legally you
are not supposed to set up a terminal in Caracas or Bogota in
order to pirate U.S. satellite signals outside U.S. borders.

ROBERT B. COOPER, Jr.

Cable TV companies selling homesat

Scientific-Atlanta has shifted its marketing strategy for the
Homesat subsidiary it created last year. Now cable-TV compa-
nies will be selling the small TVRO earth stations to individual
families within certain geographical regions. Originally, Home-
sat sold directly out of Scientific-Atlanta’s home office. The
first major cable-TV firm to hook into the deal is Tele-Commu-
nications Inc., which will sell Homesat equipment in the western
states area, where that company operates many cable-TV sys-
tems. Meanwhile the increasing number of competing firms that
sell earth-station equipment to families (such as Gardiner Com-
munications’ StarScan, Avcomm, Channel One) continue to
work out their own distribution means.

Satellite news notes

KRON-TV, an NBC-TV affiliate in San Francisco, is the first
Bay Area TV station to set up its own Washington D.C. news
bureau. The staff there beams news reports affecting Califor-
nians back home each evening via satellite, thus giving the news-
cast a Washington report with a local touch. WOR-TV New
York Channel 9—with its hefty line-up of sporting events and
movies—is now a round-the-clock superstation via Eastern
Microwave which sends the signal around the country aboard
RCA Satcom on Transponder 17.

C-SPAN (Cable-Satellite Public Affairs Network), which
carries live coverage of debates from the House of Representa-
tives, is adding other Capitol Hill and political features. C-
SPAN recently transmitted highlights of a Republican political
caucus in Texas; and starting this year, there’s an arrangement
with Close-Up Foundation that will involve the presentation of
high-schoolers interviewing Washington figures during the tra-
ditional school excursions to the Nation’s Capitol. Those inter-
views will be beamed to schools around the country to be used as
supplements in social studies, government, and civics classes.

Sony, which makes equipment for the Japanese direct-to-
home-satellite experiment, is looking at the U.S. and could
introduce components or entire systems when direct-broadcast-
ing satellites arrive here. Currently the 12-GHz experiment in
Japan involves earth terminals costing about $350 each.

Political commercials via satellite! It’s a possibility for this
fall’s campaign if a plan by John Blair & Co. materializes.
Blair, a leading media company, has been experimenting with
sending commerciais directly to local TV stations via satellite
links and hopes to have a system in place nationwide by this
Autumn so that quickly up-dated commericals could be sent
out. One obvious kind of commercials are the paid political
announcements that are now usually air-freighted to TV sta-
tions; the satellite process could speed up their timeliness by a
day or more.

GARY H. ARLEN
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t Just Another Limited Area Motion Detector!

yuardex:

ptects Every Square Inch Of Your Building

ns On Lights Automatically

erful Electronic Siren

yw Cost Computerized
arglar Alarm System
ome - Office - Business

NO INSTALLATION

plug the Guardex 8000 alarm system in, make several
le control adjustments to suit your particular building and
rks! There are no other wires to run. This totally self-con-
d burglar alarm can completely seal off every square inch
2 surface of your building. It protects doors, windows, and
most alarms miss ... your roof, walls and floors.

OW CAN ONE SMALL COMPUTER PROTECT MY
WHOLE BUILDING?

dex 8000 Alarm System works on the principle of audio
imination. This, put simply, is the process of electronic-
ieparating normal everyday sounds, such as voices, tele-
es, etc. from break-in type noises such as breaking glass,
g metal, or forcing a door open. The Guardex 8000 pro-
one story homes and offices up to 2000 square feet and
commercial buildings up to 10,000 square feet. The
dex 9300 with wireless remote sensor capability is avail-
for multi-story homes and offices or single story with
than 2000 square feet. Call the factory for more detailed
nation.

TURNS ON LIGHTS AUTOMATICALLY

1 the first break-in type sound is detected, the system will
ntly turn on lights, radio, or other electronic equipment
you have plugged into the back of the alarm. These lights
her equipment will remain on for a period of tive minutes,
automatically turn off.

POWERFUL ELECTRONIC SIREN

Suardex 8000 alarm is equipped with a loud built-in siren.
ring the five minute period the lights or other electronic
yment has been activated, a second break-in sound is de-
d, (it can be only a second or two after the first break-in
d) the built-in siren will start blasting for 90 seconds. At the
»f approximately 90 seconds the siren will shut off and the
1 listens again. If another break-in sound is heard, the
will come on for another 90 seconds. If no other break-in
d is detected, the siren will stay off and at the end of the
minute period the lights will shut off and the alarm in-
ly resets.

earcontrol panel

3ins two standard AC
receptacles for a table

. spot lights, radio, etc.;
inals for connecting
inal outside siren and
rup battery (not

ded); entry delay time
rol and sensitity control.

The Guardex 8000 Alarm System is walnut grained and dis-
guised to look like a small stereo speaker (6% " x 9%:" x 8")
and weighs less than 62 pounds.

EXIT AND ENTRY DELAY
The Guardex 8000 alarm has a built-in exit delay allowing you
approximately one minute to lock up and leave the building
before the alarm is armed. When you enter your building you
may find that just your normal entering sounds activate the
siren. You may delay it from starting for up to 30 seconds by
turning up the siren entry delay control.

BATTERY BACK-UP
Burglars rarely cut power. However, to give you total protec-
tion from a burglar and possible power failure, our alarm has
provisions for a battery back-up. (Batteries not included). 12
volt lantern batteries are available at most hardware stores.

THE BURGLARY PROBLEM

The F.B.l. statistics show that at the present rate, one out of
every four Americans are going to be burglarized. That is not a
very pleasant fact, but it is true. You have a greater chance of
being burglarized than being a victim of a fire or automobile
accident. The time is now to help protect yourself and your
valuables with a Guardex 8000 alarm system.

OUTSIDE SIREN

The Guardex 8000 alarm is equipped with a loud, built-in siren,
but if you desire an additional siren to mount outside or in an
area away from the main alarm, they are available with 50 feet
of wire for $24.95. (Connecting terminals are provided on the
back of the alarm).

30 DAY NO RISK TRIAL

This is your opportunity to purchase an alarm system directly
from the factory for only $199.95. Try it in your home or busi-
ness for thirty days without risking one cent. Put our Guardex
8000 alarm to your own test. See for yourself! It will protect
every window and door from break-in. If you are not completely
satisfied, return the alarm within 30 days for a complete refund.
To order your Guardex 8000 alarm, CALL TOLL FREE to charge
your credit card or send your check to Guardian Electronics,
Inc. in the amount of $199.95. If you want the optional outside
siren, add $24.94_(California residents add 6% sales tax.)

(If you require more information. _
Ly j= — 1

call during California business VISA® master charge

hours, Monday - Friday) _| L z
o o

Dealer Inquiries Invited

CALL TOLL FREE
(800) 423-5499

Californiaresidents:
(213) 889-1414 collect.

GUARDIAN
ELECTRONICS, INC.

Westlake Village, Calif. 91361

31133 Via Colinas, Dept. B.

CIRCLE 48 ON FREE INFORMATION CARD
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It was electronics time in Las Vegas. The 1980 Winter Consumer Electronics show
had arrived and more than 65,000 retailers and distributors jammed the conven-
tion center to capacity, while previewing the products that will soon be available
to us. Much of what was shown was conventional—those everyday products that
are the staples of the consumer electronics industry. But here and there, the
spotlight shone on the exceptional.

I'd like to take just a few moments of your time for a look at these exciting
products.

A flat-screen TV prototype from Sinclair. It will not be available this year, but the
unit demonstrated was a working model. It fortells a whole new world of televi-
sion. | believe the prototype unit | saw may finally introduce those large-screen,
hang-on-the-wall color sets that have been so consistently predicted over the
years and have, to date, not appeared.

“The Source” is the name of a time-shared computer service. Connect your
home computer to your phone via a modem and with a local phone call you can
now dial up all kinds of advanced programs, daily news, and wire-service features
that you can select with key words of your choice. It makes your terminal a part of
a nationwide communications network that will permit you to talk or send mail to
any other terminal for as little as $2.75 per hour. It provides a buying service that
lets you order merchandise, charge it to your credit card, and have it delivered to
your door. It’s an information service with endless possibilities. And there’s much,
much more; but that will be the subject of a complete article in a future issue.

Quasar presented a talking microwave oven. Again it's a prototype, but obvi-
ously represents the start of a whole wave of talking appliances, from wrist-
watches and calculators to you name it.

And then there are the TV’s you talk to—actually command. “Tell” it to switch
on and it will. Tell it to change channel and it will. And it’s custom-tailored to your
voice—no one else can operate the remote. Panasonic and Toshiba showed
these.

How about a Sharp TV that lets you watch nine channels at the same time on a
single 25-inch color screen. Oh, you can snatch frames too. And Toshiba showed
a four-channel-on-one-screen set too. Of course, it will probably be less expen-
sive to buy multiple individual sets, but what a beautiful example of technology.

Satellite TV? Out in the parking lot, and not officially a part of the show, was a
$7500 earth station for satellite TV reception. In a truck with the antenna on the
tailgate it was available for sale. The owner got his idea from the satellite-TV
series currently running in Radio-Electronics.

Last, but not least, was Kenwood’s FM stereo receiver. It has a CRT display that
shows you every station on the air in your area; displays call signs and frequen-
cies; measures signal strength, multipath distortion, and just about everything
else you could possibly want. It is several years away from production, but if there
had been one piece of equipment that | would have been allowed to cart out of the
show, that FM tuner would have been my choice.

The next CES show is in Chicago in June and | just can’t wait to get a look at
that one.

LARRY STECKLER
PUBLISHER
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AUTO RANGING DIGITAL MULTIMETER

k0 M

HMEATHKXIT
MOOEL M-2212

F'he most automatic DMM you can buy

® Automatically selects correct range
for faster, more accurate measurements.
of voltage, current and resistance.

® Automatically places decimal point
for correct readings.

® Automatically indicates polarity.

's loaded with automatic features that save you
me and make it so much easier to get accurate
easurements.

Le Heathkit IM-2212 Digital Multimeter automati-
1lly puts you in the correct range for the measure-
ents you're making. And it gives you accuracy
Su can count on: +0.2% on DC and +0.4% on AC.
hat's precision.

he IM-2212 is super-fast, too. Response time on DC

less than 3 seconds, so you're not standing around
aiting for a reading. You get a large, clear digital
:adout of your measurement with decimal point
atomatically placed at the correct digit.

Ranges include:
AC & DC voltage from 200mV to 1000V.
Resistance from 200 chms to 20 megohm.
AC & DC current from 200 ¢ A to 2.000 A.

A special hold switch lets you lock into the range
you're using for added convenience.

The quality design of the IM-2212 includes complete
input protection on all functions to prevent damag-
ing overloads. An optional battery is even available
for work in the field.

-« FREECATALOG

Complete details and price on the Heathkit
IM-2212 Digital Multimeter are in the new
| Heathkit Catalog. which describes more
| than 400 electronic kits for your home, work
| or pleasure. Send for your free Heathkit
Catalog today or pick one up at your
nearest Heathkit Electronic Center.

Heathkit
Heath Company, Dept. 020-644, Benton Harbor, MI 49022

Heathkit Products are also sold and serviced at Heathkit Electronic Centers (Units of

Veritechnology Electronics Corporation) in major cities throughout the U.S. See your white pages. GX-376

CIRCLE 100 ON FREE INFORMATION CARD
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AC OUTLET CHECKER

The AC outlet checker described by Wil-
liam D. Kraengel, Jr., in the August 1979
issue has a serious shortcoming which may
lull its users into a false sense of security.
All neon-lamp outlet testers of that type will
indicate whether the neutral and grounding
conductors are at the same potential, but
none of them will measure the actual quali-
ty of the ground.

It is imperative that the grounding (green
or bare wire) conductor be able to carry the
full fault current, which would be 15 or 20
amperes in a residential receptacle. To do
that, the resistance to ground must be less
than 8 ohms on a 15-ampere circuit, or 6
ohms on a 20-ampere circuit. Mr. Kraen-
gel’s tester will indicate a satisfactory
ground connection even if the ground re-
sistance is up on the kilohm range.

| recommend that all users of the simple
neon-lamp receptacle testers perform a
simple added check: De-energize the cir-
cuit, and measure the resistance between
the grounded (wider slot) terminal and the
grounding(round hole) terminal on a recep-
tacle that has passed the neon-lamp test.

That resistance should be less than 10
ohms. It would be a good idea to measure
the resistance between the grounding ter-
minal on the receptacle and a known good
ground, such as a water pipe or a ground
rod; that resistance should be a few ohms
at most.

One last word about ground quality:
Some ground clamps that are sold in
handyman and department stores are of
inferior quality, being made of aluminum
with a copper or brass plating. Don't use
them! The safest, most durable grounding
system uses copper ground rods {(or a bur-
ied copper water-pipe network) with cop-
per ground clamps and copper wire. | have
discovered many faulty grounding systems
where the clamp used to connect the load
center’s ground wire to the ground rod was
made of aluminum, and had been eaten
away completely by galvanic corrosion.
ERIC LEMMON
Lompoc, CA

VIDEODISC SYSTEMS
| have been reading your articles on the
two major videodisc systems, as well as

updates and letters from other readers. |
myself have managed to order a Magnavi-
sion optical system machine through the
aid of a friend.

My concern is that a potentially benefi-
cial invention, such as this, may be totally
lost in the shuffle, or be greatly delayed in
production, because of the useless hag-
gling over different and entirely incompati-
ble systems.

Many articles have stated: ‘‘Let the pub-
lic decide.” | would certainly agree with
that. The problem is that the various com-
panies are stacking the decks so that the
public’s decision will not be based upon the
merits of a particular system but on the
software available. Magnavision/MCA has
Paramount, Universal, and Warner Broth-
ers films, for example, while RCA has MGM
and 20th Century Fox. Isn’t that familiar—
or have we forgotten about the quad situa-
tion when Columbia and RCA were incom-
patible? Everyone lost, including the con-
sumer—perhaps especially the consumer!

Perhaps we couid learn a better lesson
from the videocassette ‘‘war” now going

continued on page 22
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801 OA 8010A and 8012A 801 2A
$249 ¢ Large 3%-Digit LCD’s - view in any Hlight
» Conductance function - resistance to 10,000 MO $299
$289 * AC measurements to 50 kHz and higher $339
wlrechargeable * True BMS for ac accuracy wlrechargeable
batteries « Touch-Hold probe for tricky places (Y8008) batteries
(OPTION - 01) « Diode test and low power ohms (OPTION - 01)
* AC or dc current to 10 amps with 80 10A
* Resistance resolution to 0.0010 with 8012A
* Built-in battenes and charger (Option -01)
4Y,-digit multimeter * Conductance function - resistance to 10,000 MO
8050A microprocessor technology * AC measurements to 50 kHz and higher
* dB: That's right, direct readings in dBm, refer- « True AMS for ac accuracy
$329 enced to any of 16 impedances that you select i
from the 8050A’s scrolling reference memory. * Touch-Hold probe for tricky places (Y8008)
$379 * REL: This stands for relative reference in the g8 D'ode test and fow power ohms
wlrechargeable mode or offset measurements In other functions.  * Built-in batteries and charger (Option -04) I
batteries
(OPTION - O1),
Model 8022A:
The Troubleshooter \ 8022A T
O 3 * 0.1% basic di
8024A * Six tunctions $1 39 The eAIna?)?gtA WL ' 3siclCelaceuracy
3 dc voltage o * LCD display
Model 8024A: . - )
The Investigator ac voltage - g gever'\( unctions e Qverload protection
dc current c voltage 5
» = Nine functions * Peak hold on voltage ac current % ac voltage Free Case
O dc voltage and current functions resistance ﬁ dc current * Two year parts
E ac voltage « Selectable audible diode test ) 2 "‘-... ac _curreﬂ( and labor warranty
o] @ Curren: indicator for * 3%-digit resolution :'i, A ;?s:e'a{:s? 8020A
ac curren N
a continuit
E ;?2:;3::5? or level getect(on * 0.25% basic dc accuracy c?ndl?tctance {1 .’H) $1 79
8 conductance (1/R) * 3%:-digit resolution * LCD display SA4jdiciecciation
d logic level and « 0.1% basic dc accuracy * Overload protection
0 continuity detect
Q temperature (K-type LCD display ADVA
8 thermacouple)  * Overioad protection TOLL FREE HOTLINE 800-223-0474 =
a:( \ 54 WEST 45TH STREET, NEW YORK, N.Y. 10036 212-687-2224 ELEcmONIc
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1 you don’t see your Kind of
electronic pliers here,

ook agal

Xcelite makes them all.

Xcelite, long acknowledged as the world’s first family of electronic hand tools,
now includes a greatly expanded line of solid joint pliers and cutters. All the pliers
you’ll ever need, and more. Because new designs are continually added as new
electronic products are born.

The present range extends through 38 patterns and sizes including 13 new
models for miniature eiectronics. Made in U.S.A. by the latest technology
and quality controls, in one of the world’s most modern electronic hand tools
plants, Xcelite pliers set the standards for the industry. Yet the same.advanced
production techniques make them competitively priced.

Typical of the features that single out Xcelite quality are coil spring openers,
polished heads, cleanly milled and perfectly aligned jaws, hand-honed and mated
cutting edges, exceptional strength and performance provided by forged alloy
steel construction, precision machining and scientific proportioning. Handles are
designed for maximum leverage and convenience, with plastic coated
“Cushion-Grip” for added comfort.

Styles? What else could you possibly need: standard, midget, and taper nose diagonals;
standard, very fine and extra thin needle nose; long and short nose; long, short and midget chain’
nose, with and without side cutters; side cutting; short flat nose; round nose; tip cutter wiring;
cutting and looping; short nose tip cutting; thin bent nose; midget semi and full flush

cutting; diagonal full flush cutting; and stainless diagonal cutting.
You don‘t know what you can do with pliers until you know
what Xcelite pliers can do for you. See vour distributor and let s
him update you. 7
:’l—

' TheCooperGroup

" Electronics Division

WELLER? - W1S5* - XCELITE*
P.O. BOX 728, APEX, NORTH CAROLINA 27502, 91%362-7511

CIRCLE 70 ON FREE INFORMATION CARD
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Learning
electronics
is no picnic.

D

At any level it
takes work and
a few sacrifices.

But with CIE,
it’s worth it.




said, *‘The best things in life
was writing a song, not living
'is not just a bowl of cherries,
know it.

ht for what you get. You get
fight for. If you want a
practical, working knowl-
.ctronics, come to CIE.

i learn electronics at home

1g just 12 hard-working

zek, two hours a day. Or,

1 rather go bowling? Your

up to you.

, You earn your diploma. It
ded to you simply for putting
But the hours you do put in
your schedule, not ours.
have to go to a classroom.
oom comes to you.

tronics training?

he world depends on

y. And the ‘‘brain’’ of

y is electronics. Every year,

; the world over are finding

to apply the wonders of

; to control and program

rring, processing...even to
leisure-time products and

\nd the more electronics

ns there are, the greater the

se for trained technicians to

isticated equipment finely
operating efficiently. That

eer opportunities in the

1d beyond.

IE training fits you?

r? Intermediate? Advanced?
; study courses are designed
ous people at all entry

yple who may have:

s/ious electronics knowledge,
ve an interest in it;

asic knowledge or experience
1ics;

h working experience or

ling in electronics.

1 start where you fit and fit

| start, then go on from there
iploma, FCC License and

pple can be taught

CS.

: no mystery to learning elec-
t CIE you simply start with
know and build on it to

1e knowledge and techniques
you a specialist. Thousands
aduates have learned to

: simple principles of elec-

d operate or maintain even
iophisticated electronics

t.

ializes exclusively in

cs.

[E? CIE is the largest

:nt home study school that

; exclusively in electronics.
se. CIE has the electronics

it’s right for you.

1g electronics is a lot more
orizing a laundry list of

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It’s built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.

That’s exactly what happens with
CIE’s Auto-Programmed® Lessons.
Each lesson uses famous ‘‘programmed
learning’’ methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd.

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

Today is the day. Send now.

Fill in and return the postage-free
card attached. If some other ambitious
person has removed it, cut out and
mail the coupon. You’ll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we’ll try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
CIE (mentioning name and date of
this magazine) at: 1776 East 17th
Street, Cleveland, Ohio 44114.

Pattern shown on
oscilloscope screen
is simulated.

Cleveland Institute of Electronics, Inc.

1 ClI

Print Name

1776 East 177th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

[0 YES...I want to learn from the specialists in electronics— CIE. Send me my FREE
CIE school catalog plus my FREE package of home study information. RE-85

Address_

Apt.

City

State

Zip

MAIL TODAY!

www americanradiohistorvy com

Age Phone (area code).
Check box for G.I. Bill bulletin on Educational Benefits: (] Veteran

O Active Duty
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LETTERS
continued from page 16

on. True—there are different systems, but
when software is made available it's pro-
duced in both formats: Beta and VHS. That
way, the buyer can select a recorder for its
recording abilities rather than being penail-
ized because of which pre-recorded mate-
rial he wants.

Along those lines, | see no reason why
the two videodisc systems can't exist side
by side. Those who want only movies, and a
less expensive machine, can buy an RCA
system. Those who want (or need) the extra
features that Magnavision/Philips provides
(such as freeze frame, lectures, art gallery
tours, etc.) can buy that format, and would
be willing to pay extra for the extra fea-
tures. But the movies and other entertain-
ment items should be available for both
systems. A buyer could then truly decide
upon which system he needs. As things
stack up now, | would have to buy one play-
er to see Jaws and a different one to see
Star Wars.

Should this become a software war, rath-
er than a hardware one, the public has
shown, in the way it has ignored quad, that
it will throw up its hands and bypass the
whole thing. And that would be a shame.
WILLIAM RADFORD-BENNETT
Washington, D.C.

TEXTRONIC TEST EQUIPMENT

Off and on in your magazine, | have
noticed requests for technical data for Tex-
tronic and related test equipment. | have
located the Air Force technical order num-
bers for some of the more common oscillo-
scopes and preamps on the surplus mar-
ket, and have listed them below. To obtain
those, individuals should write to the Gov-
ernment Printing Office, Washington, D.C.
for information on price and availability.

Oscilloscopes:

Tex. RM35 .... T.O. No. 33A1-13-76
Tex. RM35A.. T.O. No. 33A1-13-177
Tex. 535........ T.0. No. 33A1-13-76
Tex. 535A ... T.0. No. 33A1-13-241
Tex. 545........ T.0. No. 33A1-13-73
Tex. 545A ... T.0. No. 33A1-13-247
Tex. 585........ T.0. No. 33A1-13-173

1805A............... No. 33A1-13-66
Preamps:
Tex. type B ... T.O. No. 33A1-13-115
Tex. type CA......... No. 33A1-13-116

Tex. type K... T.O. No. 33A1-13-113
Tex. type 53/54A .. No. 33A1-13-114
Tex. type 53/54B.. No. 33A1-13-115
Tex. type 53/54C.. No. 33A1-13-409
Tex. type 53/54CANo. 33A1-13-116
Tex. type 53/54G . No. 33A1-13-118
Tex. type 53/54K.. No. 33A1-13-113
CHARLES BROWN

EINSTEINIAN IMPOSSIBILITIES

Having made a list of extensive impossi-
bilities in Einstein's special theory of rela-
tivity, | notice that Dr. Howard Mark’s letter
(October 1979 issue) mentioned an Ein-
steinian notion that is one of my evidences:
relativity of simultaneity.

Mark states: . . . events simultaneous
to one observer cannot be simultaneous to
(a moving) observer.” By ‘“events” he
means, for instance, fiash-emissions of

light at two spots (A’ and B’) in the moving
reference system and equidistant from the
“moving’”’ and ‘‘rest” observers (M" and M
respectively).

Resulting flash-beams are received si-
muitaneously by M but non-simuitaneously
by M’ because M’ moves closer to one
(from B’) and farther from the other (from
A’). Einstein could not explain how the

beams could be received nonsimulta-.

neously by M’ in his reference system (say a
train) because that would mean the beams
had unequal or variable velocities coming
from each direction along the train. So he
assumed that the emissions occurred
“nonsimultaneously’ in the train. Purport-
ing that one flash (at A’) occurred later than
the other (at B’) he could insist that the
beams had equal or constant velocities.
Inspect Einstein's logic closely: As M and
M’ coincide, M judges that the flash at A’
occurs (with the flash at B’). It did not yet
occur according to M’ but occurs later,
after M’ moves farther to the right of M.
Meanwhile, according to M, the beam has
already passed A’, having traveled along
the train to some spot to the right of A’
observers in the same train with M’, sta-
tioned between A’ and that spot cannot
have helped notice! Einstein’'s logic proves
to be a physically impossible self-contra-
diction. Relativity of simultaneity is physi-
cally impossible.
ANTHONY HANS KLOTZ
Long Island, NY

OUTBOARD CONVERTERS

Can you teil me something about the
availability of ‘‘outboard converters” as
mentioned in the review of the Electra BC-
220 scanner on page 35 of the September
1979 Radio Electronics? Any information
about the purchase or construction of such
converters would be greatly appreciated.
Also, any information about improving re-
ception on the Aircraft Band (118-136 MHz)
would also be very helpful.

Your magazine is the finest in its field.
Keep up the good work!
J. P. MAGUIRE
Wappingers Falls, NY

Converters are available both as kits and
factory-wired units from several domestic
manufacturers:

Hamtronics, Inc., 65 Moul! Rd., Hilton, NY
14468;

Vanguard Electronic Labs, 196-23 Ja-
maica Ave., Hollis, NY 11423,

VHF Engineering, 320 Water St., Bingh-
amton, NY 13901,

Hermes Research and Development Co.,
3997 Elkcam Blvd SE., St. Petersburg, FL
33705;

Janel Laboratories, 33890 Eastgate Cir-
cle, Corvallis, OR 97330,

Advanced Receiver Research, Box 1212,
Burlington, CT 06013.

We have been advised by the Electra
Company (Cumberland, IN 46229) that the
BC-220 aircraft performance has been im-
proved since our evaluation sample was
tested. They assure us that customers
should find no trouble receiving stations in
the 118-136 MHz frequency range. In any
case, sensitivity on weak signal reception
may be improved with the addition of a pre-
amplifier available from virtually all of the
converter manufacturers above.—Robert
B. Grove R-E
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DMMs from Keithley. Call
your nearest distributor.

ALABAMA
Huntsville-
PIONEER 205/837-9300
ARIZONA
Phoenix
METERMASTER 602/243-4111

Tempe
JENSEN TOOLS, INC. 602/968-6231
CALIFORNIA
Los Angeles
METERMASTER 213/685-4340
Palo Alto
METERMASTER 415/968-0313
San Diego
METERMASTER 714/560-4841
CONNECTICUT
Middletown
EIL/MANCIB DIVISION 203/346-6646
FLORIDA
Orlando
PIONEER 305/859-3600
Palm Bay
EIL INSTRUMENTS, INC. 305/725-8300
ILLINOIS
Chicago
METERMASTER 312/593-8650
PIONEER 312/437-9680
INDIANA
Indianapolis
PIONEER 317/849-7300
MAINE
Buriington
EIL/MANCIB DIVISION 617/272-3450
MARYLAND
Baltimore
PIONEER 301/792-7500
Gaithersburg
PIONEER 301/948-0710
Timonium
EIL INSTRUMENTS, INC. 301/252-1260
MICHIGAN
Ann Arbor
PIONEER 313/455-9090
Livonia
PIONEER 313/525-1800
MINNESOTA
Minnetonka
PIONEER 612/935-5444
NEW JERSEY
Fairfield
AMPOWER 201/227-7720
NEW YORK
Great Neck
INSTRUMENT MART 516/487-7430
Long Island
EIL INSTRUMENTS, INC. 516/231-6333,
New York
ADVANCE 212/687-2224
Rochester
AMPOWER 716/377-1020
NORTH CAROLINA
Greensboro
PIONEER 916/273-4441
OHIO
Cleveland
PIONEER 216/587-3600
Dayton
PIONEER 513/898-7166
OREGON
Portland
WESTCON, INC. 503/283-0132
PENNSYLVANIA
Philadelphia
PIONEER 215/674-4000
EIL INSTRUMENTS INC. 215/357-7733
Pittsburgh
PIONEER 412/782-2300
TEXAS
Dallas
PIONEER 214/386-7300
Garland
METERMASTER 214/271-5671
Houston
METERMASTER 713/988-5555
QUALITY INSTRUMENT LABS, INC.
713/524-0528
VIRGINIA
Alexandria
EIL INSTRUMENTS, INC. 703/354-4330
Virginia Beach
EIL INSTRUMENTS, INC. 804/449-3746
US.A.
ADVANCE ELECTRONICS 800/223-0474
{except New York)
AMPOWER 800/526-2514
{except New [ersey)

KEITHLEY
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lr 130 DMM glve With all the hand-held DMMs around
i these days, it can be tough to pick the
one that’s best for you. Some are just too basic; others
u O. 5 % DC \/ have a lot of high-priced frills that you may not want. Our

Model 130 Digital Multimeter makes that choice a lot easier
because it was designed with your needs in mind.

:uracy y a 10 A Accurate. The 130 is five times more accurate than many

- comparably priced analog VOMs, and it also compares
-1 e a bl er favorably with other, more expensive hand-held DMMs. Its
! g / gg basic 0.5% DCV accuracy is probably as much as you'll need
‘ 1 ) outside of lab situations, so you don't have to pay for more than
! you want. That’s long term accuracy—only one calibration
’p ay, eaS]‘er adjustment is required, once a year.
o Rugged. We built the 130 to be tough
ntro S an lg ter enough to take it in real-world situations. The
4 case is 2.5mm (.100”) thick and made of high
3° gh strength, impact resistant plastic. The LCD window is tough, scratch-resistant polycar-
!1 t o bonate. The handsome faceplate is designed for maximum legibility and ease of
use—all ranges and functions are color-coded and clearly marked.
components are on a single PC board that's mounted to the faceplate, permitting the vital electronics
t” free of the backing and protecting them from jolts. Yet the whole unit weighs a mere 283g (10 oz.)
of the lightest units around.
» use. Our 15mm (0.6”) LCD display is 60% larger than that of many other pocket DMMs. Both
nd function are easily selected with one hand—no complicated pushbuttons. And a rear panel mount-
w lets you use the 130 while it's mounted to a stand or special holder, even without taking it out of its

Il carrying case.
Keithley quality. Like all Keithley products,

/ L . ;
ld th at S no ﬂuke precision components and user-oriented design
® are built right in to the 130. Full overload pro-
a 10A current range, auto zero and auto polarity round out the list of standard features. And a full
accessories expands its capabilities to 40kV, 200A and 700MHz. But the real measure of Keithley value
we give you all this performance at a sensible price. R

I T I I L E Y Keithley Instruments, Inc. BOBIGTAL My

28775 Aurora Road
Cleveland, Ohio 44139
ailable through
cal distributor.

LTinmE TRR

(216) 248-0400

$99

(CASE EXTRA)

e. Prices and specifications
hange without notice.
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Beckman Instruments
Models Tech 300 and 310
Digital Multimeters

CIRCLE 101 ON FREE INFORMATION CARD

BECKMAN INSTRUMENTS, INC. (2500 HARBOR
Blvd, Fullerton CA 92634) has been making
test instruments and precision components of
many kinds for a long time. They’re now mak-
ing a complete line of digital multimeters. One
pair of almost twin meters are designed and
priced especially for electronic technicians and
hobbyists in all fields. These are the models
Tech-300 and Tech-310. A 10-ampere current
range and a built-in continuity function are
provided on the 310, but otherwise they're
almost identical. The readout is a highly legi-
ble 3.5 digit liquid crystal display.

The Tech-300 has a total of 27 ranges for
seven functions, while the Tech-310 has 27
ranges, plus an additional 10-ampere current
range. The functions and ranges are selected
using the function/range switch. (You can’t
say ‘‘controls™ because there is only one.)

Each function and range is very plainly
marked, and the knob is recessed to avoid acci-
dental damage. So are the special banana jacks
along the bottom. Those are of the protected
type, so that no bare metal is exposed when the
test-leads are plugged in. The test leads, by the
way, are very rugged-looking and the probes
have protective collars on the end to keep fin-
gers out of things.

Both meters measure DC volts on 5 ranges
from 200 mV up to 1500 V with an accuracy of
0.25% for the Tech-310 and 0.5% for the
Tech-300. AC volts are measured on the same
ranges except for the top onc which is 1,000
volts RMS. The accuracy of the AC voltage
measurements is 0.75% for the Tech-3/0 and
1.5% for the Tech-300. Alternating and direct
current are measured in 5 ranges (6 ranges on
the Tech-310) from 200 microamps to 2 amps
with the Tech-300 and 10 amps with the Tech-
310. There are 5 resistance ranges, from 200
ohms to 20 megohms. All are low-power ohms
with a maximum in-range voltage of 250 mV.

For diode/transistor testing, a special range
is used, marked with a diode symbol. That
applies up to 2.0 volts across the junction. If
the junction is reverse-biased, OL appears on
the display indicating circuit condition. Re-

=

equipmentireport:

verse the test leads and if the junction is good,
you’ll read the actual voltage drop across the
junction on the 2-volt scale with a resolution of
0.1 mV. The current flowing is limited to §
mA by a constant-current source. That pro-
tects transistors from damage. Junctions may
be tested in-circuit with as little as 200 ohms
shunt resistance.

A special continuity test that Beckman calls
Insta-Ohms is used in the Tech-310 on all
ohms ranges. Continuity tests have been diffi-
cult on conventional DMM’s. With this new
feature, if you touch the test leads to a circuit
and the resistance is anything less than twice
the range chosen, an ohms (omcga) symbol
will appear instantly in the upper left corner of
the display. It tells you that the circuit docs
have continuity. A fraction of a second later
('/: seccond to be exact) the circuit resistance
will appear. (If you're on the 200-ohm scale,
you’ll see the reading if there’s anything below
400 ohms.) If it’s more than range, OL appears
and you switch to a higher range. The OL is
also overrange rcadout for all other ranges and
functions.

Another feature that should also be popular
is the battery life. The meters use only a single
9-volt rectangular battery and an average life
of 1600 hours or 2 years is claimed for a com-
mon zinc-carbon battery (with an alkaline bat-
tery, up to 2,000 hours). The low battery indi-
cation is a blinking decimal point. When that
appears, there is approximately 200 hours of
battery life left.

Practically all of the circuitry is contained
ona custom-CMOS LS| IC. The CMOS tech-
nology accounts for the long battery life. By
using the LS} IC, the total count of electronic
parts is reduced to less than 40. Each instru-
ment is given a 100-hour burn-in test and com-
plete calibration tests. A one-year warranty is
given, which includes calibration.

The high accuracy of those two meters is
obtained by the use of special thin-film IC-
type voltage divider networks. They are used
on all functions. All of the inputs are protected
against overload including the resistance
ranges, which can withstand up to 300 VDC or
RMS AC. The current inputs are protected
against overload by a 2-ampere fuse, except for
the 10-ampere range on the Tech-3/0. That
input will withstand up to 20 amps for 30 sec-
onds (which should give you plenty of time to
“get out of there!™)

Accessory probes are available for reading
up to 50 kV DC, 200 MHz AC currents up to
1000 amps, with a current-clamp-type probe.
Also available are a set of deluxe test lcads and
two carrying cases. The meter case itself is a
tough plastic that is claimed to withstand a
drop of 6 feet to a hard surface. It has a retract-
able bail that is usced for a bench-rest, or can be
flipped around to make a carrying handle.

The price is quite rcasonable for instruments
of this quality: $110.00 for the Tech-300 and
$140.00 for the Tech-310. The Beckman com-
pany has a widc reputation for making quality
instruments and precision components and

WWW americanradiohistorv com
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their technology has been put to good use in
designing and building these two meters.

We checked our meters out on TV sets and
assorted semiconductors, and found them very
easy to use and to read in dark places with no
problems. Quite a pair of instruments!  R-E

JVC HR-6700U Video
Cassette Recorder

CIRCLE 102 ON FREE INFORMATION CARD

THE FIRST BLOW TO THE MOTION PICTURE IN-
dustry was the widespread profileration of
home television: Box-office receipts plum-
meted. Then Hollywood discovered that, rath-
er than a threat, TV was a logical medium to
exploit with the made-for-television movies.
Now, a new threat appears to have emerged:
the home video recorder.

The home video machines are available in
two hotly-contested formats: Beta and VHS.
At the present time, there seems to be an indi-
cation that VHS is winning. We decided to
have a look at onc of the better VHS machincs,
the 6700U video cassette recorder from JVC.
In addition, JVC offers a matching Vidstar
color camera that can turn the video cassette
recorder into an instant home movie cam-
cra. . . . but more about that later.

The HR-6700U VCR weighs in at 3|
pounds, and is a videophile’s delight! Hand-
some in appearance and flexible in perfor-
mance, the recorder touts a variety of featurcs,
many controlled by six microprocessor memo-
ries.

Selectable tape speeds provide up to six
hours of recording from a standard two-hour
T-120 video cassette. Slow motion at '/is to /5
normal speed shows no degradation or noise on
the signal; and even still playback is available
for “freeze-frame™ fans!

The secret behind the quality of slow-speed
video recording is the recording-head comple-
ment. Most competitive recorders use the
same heads for recording a variety of speeds.
Because of that tradeoff, non-standard speeds
suffer distortion. The HR-6700U features six
separate recording heads, providing a much
higher density of information. Both picture
and sound are enhanced using that technique
at both slow and normal speeds.

Crosstalk distortion is also minimized by an
advanced H-aligned format that allows noise-
less double-speed playback in the normal (two-

continued on page 32



10 to 30 MHz oscilloscopes with more
performance
and reliability
than you
ever thought
possible.

BUAL TRACE OSCILLOSCOPE

e RS AT,

iy to see why LEADER

scopes are now specified more
ser. More performance and

for less cost. .. with immediate
ies from over 100 stocking

20 MHz battery/ac
portable —$950.
e LBO-308S provides lab performance

and high reliability in field service
applications. Sensitivity is 2 mV

itors. They also come with ¢ ./ : ; :
3t two-year warranty in the with a complete set of triggering
y...backed by efficient controls and 18 sweep ranges to

service depots on the
1d West Coasts.

ull-range of reliable,
redium bandwidth

oscilloscopes.
:R's oscilloscope line includes 11
i, single and dual trace versions,
ch or field use. All models offer
thensive triggering controls, TTL
lible Z-axis modulation, front
race alignment control and
lient, color-keyed front panel
Probes are furnished with every
icope and options include probe
¥s, carrying cases, front panel
and rack mounting adapters.

fHz delaged sweep —
$1,530

5B is a compact, precision

icope at a moderate price. Using

4-inch CRT with parallax-free

| graticule, it féatures 5 mV

ity and delayed sweep for

| and measuring complex

rms. Also has 120 ns signal

rigger hold-off and x-y

on at full sensitivity.

P MHz with signal
delay ~$1,100.

10 combines a 11.7 ns rise time
nV sensitivity and 120 ns signal

*ALOG CIRCLE 3 ON FREE INFORMATION CARD BY LOCAL DISTRIBUTOR

0.1 ps/div. with X5 magnifier.
Compact, lightweight with 3-inch

rectangular, internal graticule CRT.
(Optional 2 hour internal battery pack is
o recharged during ac operation, $75.00.)

Two-year warranty.
e e O, o AluatlON units,
i 0 A history of high reliability permits
PDA CRT. Triggers to 50 MHz. LEADER to provide a generous 2-year
. warranty ... backed by factory service
20 MHz dual and single depots on the East and West Coasts.
trace —$835., $610. A free, trial use of LEADER instruments
LBO-508A and — is available to all
LBO-507A give you e — qualified companies.
versatility at low cost. . mlm ' Call toll-free
Rise time is 17.5 ns Ls 5l S E t ﬁ (800) 645-5104 to
with 1 MQ (35 pFd) mﬁ : B request:
input impedance. p— b Mm& 4l * an evaluation unit
Automatic or external gw& Y R — e our 40-page catalog

triggering, X5 sweep e the name of your

magnifier, 10 mV/cm ; nearest “Select”

sensitivity andadd/ OSSHIOSCOPES: frequency eounters.  distributor

subtract modes. audio insfruments ...a LEADER @ additional information
instrument for almost every need.

10 MHz with 1 mV

sensitivity — $64 5. When Quality Counts

LBO-514 has both vertical and

horizontal X5 magpnifiers. Sensitivity

is from 1 mV/cm to 10 V/cm. Sweep instruments Corporation >

speeds from 0.2 s/cm to 0.1 us/cm. 380 Oser Avenue 2

Auto or normal triggering. Z-axis Hauppauge, N.Y. 11787 (516) 231-6900 =

modulation. (Single trace version, Regional Offices: -

LBO-513, $495.) Chicago, Los Angeles, Dallas. 2
CIRCLE 43 TO BE CONTACTED -
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JUST WRAP™WIRE WRAPPING

Toot WHY CUT? WHY STRIP? WHY SLIT?

WHY NOT JUST WRAP?

-
W8 BLUE WIRE $74 05
TWIW WHITE WIRE $14.05 =
BE YELLOW WIRE $14.95
WTR "RED WIRE $1495

JUST WRAP REPLACEMENT ROLLS

R-JW-B BLUE WIRE 50 ft. Roll | $2.98
R-JW-W WHITEWIRE 50 ft. Roll | $2.98
R-JW-Y YELLOW WIRE 50 ft. Roll | $2.98
R-JW-R RED WIRE 50 ft. Roli | $2.98

UNWRAP TOOL FOR JUST WRAP

BVUVBLULU

RIBBON CABLE ASSEMBLY sinGLe enn
26 AWG Rainbow Coded flat cable.

sera2e | VIMARE Rlotam o | 8355
BE i LONG g | 9425
R T
e [T T

DIP PLUG WITH COVER FOR USE
WITH RIBBON CABLE

[1apPGc |
[ 16-PLG |

14 PN PLUG & COVER [ 8145
16 PIN PLUG & COVER | $159

QUANTITY: 2 PLUGS. 2 COVERS

[R-30-TRI | REPLACEMENT ROLLS | $3.95]
WIRE DISPENSER

WD-30-B BLUE WIRE $3 95
WD-30-Y YELLOW WIRE $3.95
WD-30-W WHITE WIRE $3.95
wD-30-R RED WIRE $3 95

DISPENSER REPLACEMENT ROLLS

R-30B-0050| 30-AWG BLUE 50 FT. ROLL | $1.98
R-30Y-0050 30-AWG YELLOWSOFT.ROLL| $1.98
R-30W-0050] 30-AWG WHITE 50 FT. ROLL{ $1.98
R-30R-0050] 30-AWG RED 50 FT. ROLL | $1.98

8K YNAR PENN

HK-18 {18 AWGI25 FT.| SOLID CONDUCTOR [t 20f
HK-20 |20 AWG|25 FT.| SOLID CONDUCTOR 8§ 98]
HK-22 [22 AWG[S0FT.! SOLID CONDUCTOR Bt .35
HK-24 [24 AWG[SOFT.| SOLID CONDUCTOR Bt 35
HK-26 |26 AWG[50 FT | SOLID CONDUCTOR Bt 35
ISHK- 1818 AWG| 25 FT.[STRANDED CONDUCTORE1 20,

SHK-20{20 AWG| 25 FT [STRANDED CONDUCTORE 98
[SrK-22]22 AWG[50 FT [STRANDED CONDUCTORS1 35
[slm(.za 24 AWG|50 FT |[STRANDED CONDUCTORE1 35]
ISHK-26[26 AWG| 50 FT [STRANDED CONDUCTOR1 35|

MINIMUM ORDER $25.00, SHIPPING CHA
U il .

2.00 N.Y.
ole

AND STAT|
DRPOR
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QU] __UNWRAPPNGTOOL __ SIS RIBBON CABLE ASSEMBLY DOUBLE €ND
e JUST WRAP RIT
;:‘1“1 WITH T4 PINDIP PLUG —2°__| $3.75]
\ - = WITH 14 PINDIP PLUG — 4" 33.85]
Lwn | SESTWRARK] [s2495] WITH 14 PINDIP PLUG — 8" 3.95
WITH 14 PINDIPPLUG — 12" | $4.07
. “HoBBY~ WIRE WRA WITH 14 PINDIPPLUG — 16" | $4.12
S T00L BATTERY POWERED WITH 14 PIN DIP PLUG — 24" | $4.15
W0l _ronawozo% | Se] pempini f TR
1 Hgfir:g;dseiée NICAD Batteries, not included. Bits WITH 16 PIN DIP PLUG _ 8" 435
\ : WITH 16 PIN DIP PLUG — 127 447
; BT-30 | BIT FOR AWG 30 [ $3.95 WITH 16 PINDIP PLUG — 16" | $4 52
BT-2628 | BIT FOR AWG 26-28 | §7.95 WITH 16 PINDIP PLUG — 24" | $455
WITH 24 PINDIP PLUG — 6" 6 05
WITH 24 PINDIP PLUG _ 8~ 6.50
HOBBY WRAP TOOLS WITH 24 PIN DIP PLUG — 127 6 90
3 e — WITH 24 PINDIP PLUG — 16" | $7.10
) <% WITH 24 PINDIP PLUG — 24" ['$7.70
., T R | DIP SOCHETS
gl [WSU-30M| MODIFIED WRAP [§7.95]
14 DIP 14_PIN DIP SOCKET $0.79
% So'o} 3853385'“..’ B 1"15031 16 DIP 16 _PIN DIP SOCKET $0.89
A} 30 eliow Wire ONR E
3 \\ v\ e 30 AW Wite Wire T Torg o 24 DIP 24 PIN DIP SOCKET $1 49
\ RS0 S0 AWG Red Wie 1 Long 55 36 DIP 36 PIN DIP SOCKET $2 49
B 39 0 30-AWG Blue Wire 2" Long 07 40 DIP 40 PIN DIP SOCKET $2.99
30 Y 50 020 30 AWG Yellow Wire, 27 Long 07
™S0W 30020 0 AWG White Wire_2 Long [
[ 50R50020 | 30 AWG Red Wre 2 tong 57 1 : ’ * = OIP 1C INSERTION TOOLS
30850030 |0 W B e o i€ . {1 WITH PIN STRAIGHTNER
Y 50 030 30-AWG Yellow Wre 3" Long 16 l d . N .
W 50 030 30 AWG White Wire 3 Long 3 i J { Narroyf profile, Pin stralghSener
\ \\ OR30030. [~ 36 RWE Red Wire. 3 Long T 4 : built into tool. Automatic ejector.
306 50 040 30-AWG Blue Wire 4" Long ¥ 5
30 Y 50 040 30 AWG Yellow Wire 4 [ 1 A 14-16 PIN
PRE.STRIPPED  [roco o =reron Pho [merats] o Nthren |34
IllmE WHHFFIHG 30 R 50 040 30-AWG Red Wire 4" Long 123
WIRE »g 53050 30 AWG Blue Wire 5 Lorg mos, (mos -SAFE
4 50 0 30-AWG Yellow Wire 5" Long 30
Wire for wire- wrapping, =W [0 FWC, Winite Wire 5 Long ) GROUND STRAP NOT INCLUDED
AWG-30 (0.25mm) T R50.050 5 AWG Red Wore 5" Long 30 74-16 PIN, MOS
KYNAR® wire, 50 wires 306 50 060 30 AWG Blue Wre_6" Long. 3 MOS-1416} o sare INSERTER | $7-95
per package stripped 30 ¥.50 30 AWG Yellow Wire 6 Long 5428 PN O
1" both ends. OW 30 AWG White Wire 6~ Long LI MOS-2428} 05 SAFE INSERTER |$7-95
KYNAR PENNWALT o R50060 ] 30 AWG Red Wie & LOR =1
TRI-COLOR DISPENSER 36-40 PIN CMOS -SAFE
759 fwp-30-TRI] TRI-COLOR DISPENSER [ $5.95 ] 1C INSERTION TOOL

Aligns bent out pins. Includes terminal lug for at-
tachment of ground strap.

GROUND STRAP NOT INCLUDED

36-40 PIN CMOS SAFE
INSERTION TOOL

| Mos-40]

DIP IT EXTRALTOR TOOL

Extracts all LSI, MSI and SSI devices of from 8 to
24 pins.

=1

[s795]

EXTRACTOR TOOL [51.49]

24-30 (MOS-SAFE EXTRACTOR TO0L

‘Removes 24-40 pin IC's, .600” centers. C-MOS safe.
Includes terminal lug for attachment of ground strap.

GROUND STRAP NOT INCLUDED
[(82_] CMOS SAFE EXTRACTOR TOOL [ $7.95]
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PRB-1 DIGITAL LOGIC PROBE

® DClo > 50 MHZ ® Automatic threshold

® 10 Neec. pulse response resetting

® 120K 0 L4 "‘ with all logle

o Automatic pulss strelching o prCes 1S VOC o voc
1o 50 Msec. with optional PA-1 adapter

o Aulomstic resatling memory o Supply O.V.P. 1o + 70 VDC

® Open circull detection ® No switches/no caiibration

[Pre-1 | DiGiTALLOGICPROBE [336.95]

PROTOTVPE BOARD (M-100

TERMINALS: 1.020 TEST POINTS. 188 separate 5
point terminals, pius 2 horizontat bus lines of 40 com-
mon test points each

SIZE: 6¥2" Wide, 5” Long.
[€M-100]MODULAR PROTOTYPE BOARD | $25 95 |

4 x 4.5 x X in. board, glass coated EPOXY laminate,
solder coated 1 oz. copper pads. The board has pro-
vision for a 22/44 two sided edge connector. .156 in.
spacing. Edge contacts are non-dedicated for maxi-
mum flexibjlity.

The board contains a matrix of .040 in. diameter
holes on .100 in. centers. Component side contains
76 two-hole pads.

Two independent bus systems are provided for voit-
age and ground on both sides of the board.

PROTOTVPE BOARD (M- 200
TERMINALS: 630 TEST POINTS. 94 separate 5 point
terminals, plus 4 bus lines of 40 common test points

each.  giZE: 6" wide, 3%2" Long
[CM-200[MODULAR PROTOTYPE BOARD | $16 45

PROTOTVPE BOARD (M-300,C(M-4300

CM-300 and CM-400 have two separated rows of five
interconnected contacts each. Each pin of a DIP in-
serted in the strip will have four additional tie-points
per pin to insert connecting wires. They accept leads
and components up to .032 in. diameter. Intercon-
nections are readily made with RW-50 Jumper Wire.
All contact sockets are on a .100 in. square grid
(1% in. wide).

[cM-300] MODULAR PROTOTYPE BOARD] $9.95
[CM-400] MODULAR PROTOTYPE BOARD| $2.45

———
MODULAR BUS STRIP

CM-500 is a bus strip to be used in conjunction with
CM-300 and CM-400 for distribution of power and
common signed lines. Two separate rows of common
terminals, grouped into clusters of five. All contact
sockets are on a.100 in. square grid.

[[CM-500 | MODULARBUSSTRIP | $1.95 |

JUMPER WIRES

50 Preformed wires, from 1%2 to 4 inches, 20 AWG
solid wire, white insulation.

[ Rw-50 T JUMPER WIRES [ s298 }

——
“(LIP AND STRIP~ TOOL

For cutting and stripping 1 in. insulation from 30
AWG wire.

Lcas 130} CLIP AND STRIP |IEEC
THE ABOVE CUT AND STRIP TOOL IS NOT APPLICABLE
FORMYLENE OR TEFLON INSULATION
mini SHEAR
{ms-10 ] MINI-SHEAR 1 $4.95 ]

Mini SHEAR WITH SAFETV (LIP

[ MS-20 | MINI-SHEAR WITH CLIP | $5.95 |

ABS construction, 1¥2 in. wide jaws.

Lvva T VACUUM VISE | $5.48°)

WIRE WRAPPING KITS
WH-2,WK-3,WK-4

WK-2-B { WIRE-WRAPPING KIT (BLUE) [$12.95
WK-2-Y | WIRE-WRAPPING KIT(YELLOW) | $12.95
WK-2-W] WIRE-WRAPPING KIT {(WHITE) [$12.95
WK-2-R | WIRE-WRAPPING KIT (RED) | $12.95
[WK-3B (BLUE)| WIRE-WRAPPING KIT | $16.95]

[[WK-4B (BLUE)] WIRE-WRAPPING KIT | $2599]

WIRE WRAPPING KIT WK-5

BW-630, WSU-30M, CON-1, EX-1, INS-1416, TRS-2,
MS-20, 14, 16, 24 and 40 DIP sockets, WWT-1,
WD- 30-TR1, H-PCB-1.

[_WK-5 | WIRE-WRAPPING KIT | _$74.85 ]

MINIMUM ORDER $25.00, SHIPPING CHARGE 32.00, N.Y. CITY AND STAT

J 2 8
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[H-PCB-1] HOBBY BOARD | $459]
e ———
TERMINAL BORRD

.062 thick glass coated epoxy laminate. Outside di-
mensions 6.3 in. x 3.94.in. Not plated.

{A-Pco1 | TERMINAL BOARD 18345 ]

Same specifications as A-PC-01 except matrix pat-
tern is copper plated and solder coated on one side.

[A:PC-02 | PRINTED CIRCUIT BOARD | $595 |

Same specifications as A-PC-01. Each line of holes
is connected with copper plated and solder coated
parallel strips on one side.

[A-Pc03] PRINTED CIRCUIT ®OARD | 5595 ]

Same specifications as A-PC-01. One side has hori-
zontal copper strips, solder coated. Second side has
vertical parallel bars.

[A-PC-04]” PRINTED CIRCUIT BOARD | $795 |

The A-PC-0S features numbered contacts for easy
reference along with a numbered matrix for easy
hole locations. Made of .062 in. thick epoxy lami-
nate, 4.5 in. x 5 in. Edge Connector Board.
[A-Pc.()sI PRINTED CIRCUIT BOARD ] $545 I
Same as A-PC-05 except outside dimensions are 4.5
in. x 6.5 in. Edge Connector Board.

|A-PC-06]  PRINTED CIRCUIT BOARD | $695 |

§ame as A-PC-05 except outside dimensions are 4.5
in. x 7 in. Edge Connector Board.

A-PC-07 PRINTED CIRCUIT BOARD $8 95

TERMINALS
WWT-1 SLOTTED TERMINAL _ | 3498
SINGLE SIDED
PIVR2 TERMINAL $2i58
WWT-3 | IC SOCKET TERMINAL | $4 98
DOUBLE SIDED
R TERMINAL $198

TERMINAL INSERTING TOOL

For inserting WWT-1, -2, -3 and -4 terminals.

LNs-t T INSERTING TOOL 3249}
——
PL.B. TERMINAL STRIPS
TS- 4 4-POLE $139
rg- 8-POLE $2 79
TS-12 12-POLE $2 99

MODULAR TERMINAL STRIPS

[ Ts-emo T 2-POLE [ s179 ]
(3 per Package)

P{ (ARD GUIDES
R 1 CARD GUIDES [ $1.89]

QUANTITY — ONE PAIR (2 PCS.}

PC (RRD GUIDES & BRACKETS
[788Z ] GUIDES & BRACKETS | $3.79]

QUANTITY — ONE SET (4 PCS )

P( EDGE CONNECTOR

44 pin, dual read-out, .156 in. spacing, wire-wrap-
ping.

{__CON-1 | P.C. EDGE CONNECTOR | $349 ]

NTS ADD TAX

0861 114V

N
~
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ELECTRONICS DESIGNERS’' HAND-
BOOK. Edited by L. J. Giacoletto. 2nd Ed.
2,344 pp ., 1,686 illus. Now doubled in size and
with 90% of its material new, this famous classic
{first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you nat only the how and the why of all your
design work but also the how much of every
design step you take!
2317494  Pub. Pr., $56.50

STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Beaty. 448 pp., 1,414 illus. A giantin
every sense of the word, today's most widely
used source of electrical engineering informa-
tion and data serves you as no other single
work available anywhere when you need de-
tailed, accurate, timely, and reliable facts and
how-to on the generation, transmission, dis-
tribution, control, conversion, and application

of electric power.
209/74X  Pub. Pr., $49.50  Club Pr., $38.00

Club Pr., $41.50

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

LOGIC DESIGNERS’ MANUAL. By J. D. Lenk.
784/671 Pub. Pr, $18.95 Club Pr,, $15.75

CRYSTAL OSCILLATOR DESIGN AND TEMPER-
ATURE COMPENSATION. By M. E. Frerking
784/973 Pub. Pr., $16.95 Club Pr., $13.50

MINICOMPUTER SYSTEMS, 2/e. By R. H. Eck-
house, Jr.
787/026 Pub. Pr., $21.95 Club Pr., $17.75

UNDERSTANDING OSCILLOSCOPES AND DIS-
PLAY WAVEFORMS. By K. W. Sessions & W. A
Fischer.
787/786

THE SEMICONDUCTOR MEMORY BOOK. By Intel
Marketing Communications.
788/391 Pub. Pr, $14.95

Pub. Pr, $17.95 Club Pr., $14.50

Club Pr., $12.70

MICROPROCESSOR APPLICATIONS MANUAL.
By Motorota Semiconductor Products, Inc.
435/278 Pub. Pr, $38.00 Club Pr., $26.50

NATIONAL ELECTRICAL CODE HANDBOOK,
16/e. By J. F McPartland
456/909 Pub. Pr;, $19.95 Ciub Pr., $14.50

SOURCEBOOK OF PROGRAMMABLE CAL-
CULATORS. By Texas Instruments, Inc.

637/466 Pub. Pr., $16.50 Club Pr., $12.50

OSCILLOSCOPES. By R. Van Erk.
670/501 Pub. Pr, $19.50 Ciub Pr., $14.50

NOISE REDUCTION TECHNIQUES IN ELEC-
TRONIC' SYSTEMS. By H. Ott.

769/63X Pub. Pr, $21.25 Club Pr., $15.50

RADIO-ELECTRONICS
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An introductory

Electronics

THE DESIGN AND DRAFTING OF
PRINTED CIRCUITS. By D. Lindsey. 196
pp., 100 illus. For everything you need to know
and understand about design phases that PC
artworks go through, from schematics to the
finished PC, your best all-around guide is this
fully illustrated new teaching tool.

054/304  Pub. Pr., $26.95  Club Pr., $21.00

ELECTRONICS DICTIONARY. Editedby J.
Markus. 4th Ed., 768 pp., 1,173 iflus., 17,090
terms. With the new edition of this world-
renowned dictionary you'll be able to quickly
find the meaning and correct usage of any
electronics term, no matter how obscure!

404/313  Pub. Pr, $24.50  Club Pr., $19.50

HANDBOOK OF OPERATIONAL

AMPLIFIER CIRCUIT DESIGN. By D. F
Stout. Edited by M. Kaufman. 434 pp., 223
illus. Compact, concise, highly concentrated,
and containing a storehouse of information,
this one-stop volume will help you solve any op

amp circuit problem!
617/97X  Pub. Pr., $29.65 Club Pr., $17.50

ELECTRONIC DISPLAYS. By E. G. Bylan-
der, Texas Instruments incorporated, 172 pp.
illus. The book describes current electronic
displays by family types, discussing all as-
pects of their operation, application, and cir-
cuit requirements. You cover photometry and
contrast enhancement, together with the fun-
damentals of such critical components as
mounts and drives, interface requirements,
and other necessary engineering information.
095/108 Pub. Pr., $19.50 Club Pr., $15.95

DIGITAL FILTERS. By A. Antoniou, 524 pp.,
iflus. This all-inclusive, up-to-date treatment
guarantees your thorough understanding of
today's digital filters and the theories, tech-
niques, and procedures you'll be using in
their analysis, design, and implementation.
The book gives you many design examples,
together with the numerous possible ap-
proaches and engineering tradeoffs relating
to their hardware implementation.

021171 Pub. Pr., $23.95  Club Pr, $18.50

BUCHSBAUM'S COMPLETE HAND-
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA. By W H. Buchsbaum,
2nd Ed., 645 pp., 371llus., 70 tables. It gives
you all the technical electronic information you
need—from the factual foundations of elec-
tronics to the latest technical advances in op-
toelectronics, large scale integrated circuits,
digital logic, microprocessors, and comput-
ers. Hundreds of formutas, graphs, charts,
and tables.

786/550 Pub. Pr, $19.95 Club Pr., $16.95
RADIO HANDBOOK. By W |. Orr, 27st Ed.,
1,135 pp., 1,364 illus. Now completely up-
dated, expanded, and more deserving than
ever this profusely itlustrated reference gives
you everything you need to know to under-
stand, design, use, and experiment with every
circuit and piece of equipment. (All recent
technological breakthroughs are covered).
772/630  Pub. Pr., $21.50  Club Pr., $16.60

TRANSFORMER AND INDUCTOR DE-
SIGN HANDBOOK. By W T. McLyman, 428
pp., illus. User-oriented throughout, it covers
everything from transformer design and in-
ductor design with dc, power inductor design,
designing for regulation, inductor design
without dc, constant voltage transformer, cur-
rent and three-phase transformer, to applica-
tion of magnetic components in power elec-
tronics.
Pub. Pr., $35.00

786/155 Club Pr., $26.50



' fo new members of the
Control Engineers’ Book Club

DK OF ELECTRONICS CAL-
INS FOR ENGINEERS AND
IANS. Edited by M. Kaufman and
nan. 653 pp., 725 illus. This first
sive tool of its kind includes hun-
srked-out problems in analog and
lits. Includes more than 700 dia-
res, tables, and graphs.

Pub. Pr., $24.50  Club Pr., $18.95

IMPUTER-BASED DESIGN By
nan. Expanded 4th /)rinting, 604
0 photos and other illustrations Do
st day-to-day designs, as well as
fcreative and special designs,
new microcomputers and the spe-
3" help you get here!

Pub. Pr., $26.95  Club Pr., $18.95

ECTRONICS

d Analog Circuits and

3y J. Millman. 8871 pp., 700 illus.
0ok takes you step by step from a
tnowledge of a semi-conductor, to
inding of the operation of devices,
0 an appreciation of how these are
) form micro-electronic chips.

Pub. Pr., $24.50  Club Pr., $19.50

IROCOMPUTER HARDWARE
By G. D. Kraft and W. N. Toy. 514
otos, diagrams, figures. The swing
designing and using small-scale
as computing components, this is
to doing just that! With what you
ow, plus the skills you'll gain here,
1y ahead as the whole fieid of com-
es towards distributed processing
stems!

Pub. Pr., $19.95  Club Pr., $16.95

NTEGRATED CIRCUITS AND
JINAL AMPLIFIER AND OP-

INTRODUCTION TO RADAR SYSTEMS,
2/e. By M. |. Skolnik. 698 pp., 244 illus. This
new edition of a widely used text on radar from
the systems engineer’s point of view brings
you full discussions of the many major
changes that have occurred in the field re-
cently.

579/091  Pub, Pr., $34.95 Club Pr., $27.95

ENGINEERING MATHEMATICS HAND-
BOOK Definitions, Theorems, For-
mulas, Tables. By J. J. Tuma. 2nd Ed., 394
Pp., 226 illus. Now you can use even the most
difficult formulas on your pocket calculator for
input and/or storage! Literally thousands of
formulas were remodeled to facilitate their ap-
plication to today's pocket calculator opera-
tions.

654/298  Pub. Pr,$21.95  Club Pr., $17.50

ELECTRONICS ENGINEER'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp.,
2,026 iflus. Huge in every sense, this instant-
reference volume gives you every latest essen-
tial in the field, 2,100 formulas and equations, a
2,500-item bibliography, and every illustration
you need to clarify all of modern electronics!
209/804  Pub. Pr., $52.50  Club Pr., $37.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F. Coombs, Jr. 256 pp., 327 illus. Blue-
prints every important phase of printed circuitry.
Provides the information you need to establish a
production facility and control the processes. A
virtual encyclopedia in the field, five major sec-
tions cover engineering, fabrication, assembly,

soldering, and testing.
126/089 ~  Pud. Pr..%32.50 Club Pr., $24.50

ENGINEERING FUNDAMENTALS FOR
PROFESSIONAL ENGINEERS’ EXAM-
INATIONS, Second Edition. By L. M.

any one

of these great
professional books

values up
to $56.50

Special $1.89 premium
book comes to you
with your first
club selection

Polentz, 416 pp., 326 illus. Here—in this single = ~—~= MAIL THIS COUPON TODAY -=—--- -
RONIC CIRCUIT DESIGN. volume—you'il find all the latest, most essen- ]
- Norris. 206 pp., 400 illus. Having  tiai material you need to prepare for and pass 1 Electronics and Control Engineers’ J
ﬂOl:(fngf ?a$9't'?t51(19d data, Prgv'«?n your state’s engineering registration exam. | Book Club :
vorked-out circuit designs, and cir- - Hundreds of examples and practice problems : . :
's handy saves you valuable fime for  are all drawn from actual PE exams, andwere | PO Box 582, Hightstown, New Jersey 08520 !
more vital, areas of creative de- gelected because they are representative of : Please enroll me as a member and send me the two books i
suts down costs in all areas! the problems that will appear on your exam.  ; indicated, billing me for my first selection only at the |
Pub. Pr., $21.50  Ciub Pr., $15.95 503/80X  Pub. Pr., $23.50 Club Pr., $16.95 1 discounted member’s price, plus local tax, postage and )
) handling. If not satistied, I may return the books within 10 !
! days and my membership will be canceled. | agree to :
; purchase a minimurmn of 3 additional books during the 1
e ® ' | next2years as outlined under the club plan describedin
YOU ShOllld ]Oln nOW ) ! this ad. Membership in the club is continuous but can-
. 1 celable by me at any time after the four book purchase |
OOKS IN YOUR FIELD —Books are selected from a wide range of | requirement has been fulfilled. :
bhyfxpert edltf(_)ri% iand consultants to give vou continuing access to : Write Code # of e ok b :
A LG 1 PREMIUM selection here FIRST selection here 1
INGS — Build your library and save money too! We guarantee sav- | 1
least 15% off publishers' list prices on every book. Usually 20%, 25% or | TP
ier! 1 I
5 I Orders from outside the U.S, must be prepaid with inter~ 1
US BOOKS — You will immediately begin to participate in our : national money orders in U.S. dollars. :
Book Plan that allows vou savings between 70-80% oft the [ |
ier’s price of many books. ! Signature ___ - —— :
. 3 7 [} |
:NIENCE —14 times a year you receive the Club Bulletin FREE, fully | Name _ i
Ig the Main Selection and alternate selections, together with a dated ! . !
. If you want the Main Selection, you simply do nothing— it wilibe ~, Address == [y
automatically. If you want an alternate selection —or no book at : o ey - :
imply indicate it on the regular reply card and return it by the date : _ 1
You will have at least 10 days to decide. If, because of iate mail e i Zip B : >
M the Bulletin you should receive a book you do not want, justreturn § .0 SN 15| acoeptane L DYECTE Rl A oL 5
club’s expense. : prices subject to change without natice. Offer good only : -
3 4 i ; to new members. A postage and handling charge is =
I)en you agree only to th_e purchase of four books (including your : adeielllto alERipm cnis) ek ]
stion) over a two-year period. I A S RS J =)
31
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This is easy-
anyone can solder-

Bk
L

WITH

KESTER SOLDER

Handymen! Hobbyists!
DO-IT-YOURSELFERS!

Let Kester Solder aid you in your home repairs or hobbies. For that household
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Solder go “First Class” — use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kester for a FREE Copy of “Soldering Simplified”.

KESTER SOLDER
\}itton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639
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HOLD IT!

Anywhere you
want it.

PanaVise tilts, turns, rotates.
One quick turn of the control
knob and you securely position
your work exactly where you
want it. Holds firmly but gently
the most delicate electronic
parts and P. C. boards.

Whether you're into building
home electronics, trouble
shooting, or professional serv- }
icing . ..you'll wonder how
you got along without this mod-
estly priced ‘extra hand.’

Model 396 Wide Opening PanaVise
shown. An ingenious variety of other
interchangeable bases, holders and
accessories also available. See your
electronics distributor, or write

for FREE brochure.

1]
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x 2850 29th St., Long Beach, CA 90806
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EQUIPMENT REPORTS
continued from page 24

hour) mode as well as triple-speed playback in
the six-hour mode.

Picture stability has always been a problem
in video recording; as speed fluctuates, so does
the synchronization signal. The new JVC
recorder incorporates a microcomputer-con-
trolled timer that works in conjunction with a
fast-response capstan servomechanism to lock
on to those synchronizing signals; that prevents
the annoying flopover so frequently associated
with home recorders.

For recording off the air, a built-in VHF/
UHF solid-state tuner is operated manually or
by microprocessor memories. Unattended, the
machine will record six programs on different
channels up to a week in advance; or at the
same time every day—or at different times on
different days! Now that’s flexibility!

A dual-mode auto-search counter allows the
user to program the recorder to stop at “0000”
in rewind, or to stop where the recording
began—whether in fast forward or rewind.

A remote-control accessory allows the oper-
ator to shift speeds from the comfort of his
viewing position. But to use the convenience of
the many automatic features, he may allow the
machine to do his speed thinking for him. The
HR-6700U senses the speed format of the tape
that has been loaded and automatically switch-
es to the correct speed.

When the owner desires to watch TV, he
merely switches off his recorder; the antenna
will be automatically connected to the televi-
sion receiver. The tuner portion of the recorder
is a presettable 12-channel VHF/UHF tuner
with channel-lock provision. Input impedance
is nominally 75 ohms on VHF, and 200 ohms
on UHF.

Video signal-to-noise ratio is better than 45
dB, and horizontal resolution is at least 240
lines; the audio-frequency response is SO-
10,000 Hz.

The optional matching color camera is com-
pact and lightweight, slightly over three
pounds, depending upon zoom lens.

The original engineering philosophy was to
provide a camera that is as small and light-
weight as a standard 8 mm home movie cam-
era—and as easy to operate. A tall order, but
JVC seems to have done it! In our test, the
video camera came through with flying colors.
Focus was sharp; persistence was fast (very lit-
tle smear from rapid movement), and the cam-
era was not fatiguing to hold and operate.

The operation of the camera couldn’t have
been simpler: Point and shoot! Zoom and focus
are no more awkward than on a quality photo-
graphic camera. For the home-movie addict
who wants to move up into the electronic age,
this is the way to go.

The camera is built around a 0.66-inch vidi-
con with either a 3X or 6X zoom lens avail-
able. It features automatic iris control and
through-the-lens viewfinder. Color correction
(temperature or white balance) is accom-
plished electronically without the need of opti-
cal filters. Exposure indicators in the viewfind-
er alert the user whenever there are improper
lighting conditions.

A built-in high-sensitivity condenser micro-
phone features a wind screen. While a ten-foot
cable is provided, extensions up to 60 feet from
the recorder are ailowable.

A pistol-trigger switch activates the camera
and recorder. A tripod and spotlight accessory
may be purchased separately if desired, to be
used with the camera.



ecifications for the camera show it to
‘MHz single-carrier frequency multi-
em with 525 lines, 2:1 interlaced. Col-
eratures are switch selectable among
00, or 6000° K. Video output is | volt
1 250 line resolution.
und the new JVC video cassette sys-

matching camera an impressive per-
It is full-featured, innovatively-engi-
and realistically-priced.
uggested retail list price for the GX-
or Video Camera is $850 and the HR-
fidslar Color Video Cassette Recorder
. For more information, write to: JVC,
heens Midtown Expressway, Maspeth,
78. R-E

thi Model V-302 Dual-
e Scope
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EW YEARS AGO A 10-MHz OSCILLOSCOPE
ave sufficed for all but the most critical
ions. Today’s sophisticated technology

y making the 10-MHz scope as obso-

he older 5-MHz units. Even the well-

d TV service bench of today is required
a scope capable of at least 30 MHz,

ly if that service center is expecting to

a VCR service agency for most of the
brands of units on the market.
the above facts in mind, Hitachi Den-
., Tokyo, Japan, has introduced a unit

ms to fill the requirements of the TV
ndustry and at the same time is per-

t home in the other fields of industry
the computer field.

Eitachi model V-302 dual-trace scope is
t-appearing and professional-looking
brushed-metal rim surrounding the

ront panel. The panel itself is composed

: colors, and the colors are arranged to

: to the user the location of all controls
related to each other. For instance, the

tea contains the power switch, INTENSI-

rol, FOCUS control, and the LED pilot

inputs and controls that are related to
rizontal (X) and vertical (Y) display
ns will be found in the gray-colored sec-
“he third color is brown and it contains
ger MODE and SOURCE switches, trigger
and external TRIG INPUT. That multi-
panel adds a quality look to the overall
ince as well as serving a very useful pur-
r the operator. When shipped, the panel
rotective plastic film covering its entire
The protective shield may be removed
'ed to remain to prevent the front panel
:coming soiled from fingerprints, etc.
unit supplied came equipped with two
ibes, each containing a convenient built-
nb hook that adds to the ease of han-
hie probe, especially when hooking onto
it point. The probe itself is of a conve-
lize for the state-of-the-art units the

present-day technician is required to trouble-
shoot. The “clip-on™ hook portion may be
removed and a miniature-sized needle-tipped
test probe is available for point-to-point test-
ing. The normal probes (as supplied) are X 10
low-capacitance types.

The gray-shaded portion of the panel con-
tains the horizontal-display controls. The
TIME/DIV rotary switch dominates that section
with 19 positions that select sweep speeds
ranging from 0.2us-per-division to 0.2 sec-
onds-per-division in a 1-2-5 sequence. When
this switch is placed in the fully clockwise posi-
tion, the scope is set to operate in the X-Y
mode. In that case, the input signal to Channel
1 is displayed on the X axis and Channel 2
signals are presented on the Y axis. To the
right of the TIME/DIV switch is the variable
sweep control for the timebase settings that are
not covered by the preset times on the main
switch. When the control is adjusted to the
extreme clockwise position, the unit is in the
calibrated mode. The horizontal-positioning
(centcring) control is also in this section. In
addition, if the control is pulled outward, the
scope is set for a X 10 magnification of the
horizontal trace.

The vertical sensitivity is selectable in ten
steps over the range of SmV-per-division to 5
volts-per-division. These ranges are also con-
tinuously variable when the vertical gain con-
trol is turned from the calibrated position. In
addition, by pulling the vertical position knob
to the outward position, the gain of the vertical
(Y) amplifier is multipled by a factor of 5. Of
course, being a dual-trace unit, there are dupli-
cate controls for the second channel. The verti-
cal input has an impedance of | megohm

continued on page 34

IF YOU’RE AN
ADVERTISER

WHO NEEDS

JUST A LITTLE
SPACE LIKE

THIS 1/6 PAGE,
CALL YOUR
NEAREST
RADIO-ELECTRONICS
SALES OFFICE
RIGHT NOW.

YOU’LL DISCOVER
YOU DON'T

HAVE TO SPEND

A LOT OF $$$

10 meacH T [
PEOPLE WHO

DO SPEND A LOT.

NEW YORK
212-777-6400

CHICAGO
312-446-1444

LOS ANGELES
213-659-3810
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rSend For FREE Catalog Today!

WHAT'S NEW
IN HOME
ELEGTRONICS?

|¢Q

Find out in the latest
Heathkit Catalog. it's filled
with exciting kits in every price
range, all easy to assemble, all
at build-it-yourself savings.

Discover the fun you and your
family can have building your
own home computer, stereo
system, color TV. Discover the
pride of saying, ‘'l
built it myself.”
It's easier than
you think.

Send today for
your FREE Heath-
kit Catalog.

Heathkit

If coupon is missing, write
Heath Co., Dept. 020-642,
Benton Harbor, M| 438022

— — — — — — — — — — — —

Send to: Heath Co. Dept. 020-642,
Benton Harbor, Ml 49022

Send my free Heathkit Catalog now.
| am not currently receiving your
catalog.

Name = |
Address __ i p———
City _ = ___ State__
CL-7248 Zip_

e ]
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shunted by 30 pF. A switch selects AC or DC
input, as well as acting as a grounding switch
for the input circuitry.

Other features are located in the brown-
shaded area at the upper right hand corner and
the extreme bottom center. The latter is the
MODE switch that determines which input sig-
nals will be displayed. Aside from the normal
Channel-1 or Channel-2 signals being dis-
played alone or simultaneously, the switch will
also algebraically add or subtract the input sig-
nals. That feature is particularly useful when
comparing phase and voltage relationships of
the two input signals, among many other
important tests.

The center right-hand portion of the front
panel is related to the triggering of the time-
base. In that section will be found the LEVEL
control; the MODE switch, which selects wheth-

er the scope will be triggered automatically, in
the normal manner, or if it is to be used with
composite signals such as a TV signal. In fact,
like most better scopes today, the MODE switch
has positions for Tv(+) and Tv(—) signals.
There is also a SOURCE switch that obtains the
trigger pulse from the Channel-1 or Channel-2
inputs, the 60 Hz line, or the external TRIG
INPUT jack. The latter is a BNC type.

For calibration purposes there is a 0.5V P-P
squarewave signal available on the front panel.
1t is located at the upper right-hand side of the
unit. The amplitude is accurate to within 3%
and the frequency is | kHz +10%.

Another control that is often not found on
many scopes is a TRACE ROTATION control. It
is useful in eliminating the effects of external
magnetic fields and could be called a tilt con-
trol as that is the effect of misadjustment.

Universal breadboarding elements
with 840 solderless plug-in tie points.
0O Combines distribution system with
A7x.4” matrix. O Compatible with all DIPs
and discretes with lead diometers up to
.032”. Needs no special patch cords.

With alloy 770 terminails,
$17.00.

with gold-plated terminails,
$24.95.

Your breadboarding

is a super-snap

with a solderless A P Super-Strip.

Build a circuit alimost as fast
as you dream it up. Pull it
apart and do another—
everything's as good as new.
Our versatile Super-Strip
mini-breadboards give you
the same top-quality con-
tacts you get in our full-
scale ACE All-Circuit Evalua-
tors. Not so “mini,” either.
You can build circuits with

as many as nine 14-pin DIPs.

Instant-mount backing
and quick-removal screws
make stacking and racking
a shap, too.

Where to buy? Phone (toll-
free) 800-321-9668 for the
name of your local A P dis-
tributor. And ask for our
complete A P catalog, The
Faster and Easier Book.

bo“‘

AP PRODUCTS

INCORPORATED
1359 W. Jackson St.

Painesville, Ohio 44077

Tel. 216/354-2101

TWX: 810-425-2250
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SPECIFICATIONS
Bandwidth ........ DC to 30 MHz
DC to 5 MHz

(using X 5 gain)

Rise time .......... 12 nanoseconds

Max input

voltage ............. 600 volts P-P,
300V (DC+AC
peak)

Timebase.......... 0.2 us t0 0.2 s-
per-div. . . 19
steps, 1-2-5
sequence

Magnification ... X 10 (max speed,
100 ns-per-div.)

Sensitivity........ Y Axis: 5 mV to 5

V-per-div.)
X Axis: same as
above

Bandwith .......... X Axis: DC to 500
kHz

X-Y phase........ Less than 3-
degrees at 10kHz

Trigger

sensitivity ......... 20 Hz to 5 MHz;

0.5 div internal,
200 mV external
5 MHz to 30 MHz
1.5 div internal
800 mV external

The rear panel contains an external blanking
input jack, a 2-amp fuse (for 90-132V opera-
tion) and the AC line cord.

All input connectors with the exception of a
common ground jack on the front panel are of
the BNC type that allows for quick connection
and disconnection of cables and probes. The
ground jack is the banana-plug type.

Using this Hitachi scope on the bench is
enjoyable. After the short period of time that is
needed to becomc familiar with the location
and function of the various controls, the ease of
operation was quite noticeable. The patterns
displayed were steady, sharp, and showed no
signs of blooming. A composite video wave-
form was used to test the usefulness of the
scope. The V-302 came through with flying
colors. If your use for an oscilloscope is in the
TV and video industry, then you are sure to
appreciate the ¥-302’s ability to display a com-
posite waveform.

The operating manual supplied with the
scope tested was complete and contained all
the material necessary to help you become
adept at the operation of the V-302. All con-
trols, input jacks, and adjustments are outlined
within the three dozen pages in the munual. In
addition, there is a wealth of information and
theories that outline the manner-in which the
scope can be used to its fullest extent—includ-
ing the measurement of f{requency and time,
amplitude, and voltage. Other uses include
phase measurements and delays. Some internal
operator-adjusted adjustments are also out-
lined in the manual.

Although many owners of such exotic equip-
ment may be in the habit of making most of
their own repairs, one thing lacking from the
manual is almost anything relating to service.
There is no schematic or any internal layout
charts to assist in even minor servicing. While
we do not doubt that such informaiton is avail-
able, we feel that such equipment should be
shipped with a simple service manual at the
very least. There is, however, a list of Hitachi
Denshi Ltd. offices throughout the world and

continued on page 36



ARE YOU CONFUSED BY ALL THOSE HAND-HELD.
DIGITAL MULTI-METERS ON THE MARKET? COMPARE
PRICE AGAINST FUNCTIONAL FLEXIBILITY AND YOU
WILL BE CONVINCED THAT THE WESTON MODEL 6100
ROADRUNNER IS YOUR BEST BUY!

ROADRUNNER Abmm-

Audio Digital Muitimeter

rrov WESTON

FLUKE DATA PRECISION
8020A 935
MODEL SABTRONICS
2037
FLUKE BECKMAN
8024A 3010
CHECK THESE FEATURES FUNCIION WESTON FLUKE B&K
6100 8022A 2815
Ranges ¢ 1,10,100mV and 1, 2,.\‘/
V to 1000VDC threshold pulse detect DC VOLTS D> D D D D D D D
¢ 1, 10, 100 Ohm threshold AC VOLTS D D D D D D D D
7Y (@ ZEOYRC continuity testing* DC CURRENT D D D D D D D D
01 to 2000mADC « Diode tests* AC CURRENT D D D D D D D D
101 to 2000mAAC 1 . RESISTANCE D D D D D D D D
o o) LT * Transistor tests CONDUCTANCE D D
L (& i o Capacitor tests * DIODE TEST A A D D D D D D
JOVAC protection in ohms * LOGIC LEVEL A A
hd audlo * Stuffed PCB tests CAPACITANCE A
] ; * RF! shielded CONTINUITY A A D
utomatic polarity
Soin : o X5 analcg VOM accuracy TOTAL FUNCTIONS 9 9 7 6 7 6 6 6
ours battery life PRICE ($) 139 199 169 129 139 150 150 120
* Self Calibration

D% “lo-batt” indication
Yz digit LCD .5" display

* Rugged case. Built-in stand.

N s
Overrange indication (A) Denotes AUDIBLE function (D) Denotes DISPLAY function

INSTRUMENTATION. INC.
1554 ELMIRA, AURORA, COLORADO 80010

(303) 340-8728 364-8325

DENOTES AUDIO RESPONSErMFUNCT[ON

FULL LINE OF ACCESSORIES

R:R

lamp-on Probe. .. .$57.75 Carrying case . ...$15.00 % CALL COLLECT BUY NOW
" [ ieten . L o .15.00  RF Probe. . ... ..29.00 SPECIALIZING IN DIGITAL & ANALOG
t Meter attachment. .262.00 VHF RF Probe . ..63.00 METERS AND MULTIMETERS
perature Probe. (avail. soon) HV Probe. ... ...... ... 38.75 .

CIRCLE 77 ON FREE INFORMATION CARD

RUNNER aomm

FROM WESTON

AUDIO RESPONSE"
PLUS DIGITAL DISPLAY

O 5 RANGE AUDIBLE SIGNALING FUNCTION
O RUGGED FIELD SERVICE DESIGN

O 0.5” LCD DISPLAY

O 6 FUNCTIONS

O 29 RANGES

WESTON INSTRUMENTS
THE MEASUREMENT PEOPLE® ol L
614 Frellnghuysen Ave,, Schlumberger

Newark, NJ 07114
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level *‘A”’—at $129.95—is your starting point.

Starting at just $129.95 for a Level ‘A"’ operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner’s system, OEM controller, or IBM-
formatted 8" disk small business system. ..yet you're never
forced to spend a penny for a component or feature you don't
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access o all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4°° diskettes
or standard IBM-formatied 8'* disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don't have them already),
Explorer/8$ lets you begin computing on a significant level. ..
applying the principles discussed in leading computer maga-
zines. . .developing **state of the art’’ computer solutions for
both the industrial and leisure environment.

Level “A” Specifications

Explorer/85’s Level “*A"" system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-I/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plus generous prototyping space.

(Level "A'’ makes a perfect OEM controller for industrial
applications and is availahle in a special Hex Version which

r can be programmed using
| the Netronies Hex Keypad/
Display.}

PC Board: glass epoxy, plated
through holes with solder mask
s 1/0: provisions for 25-pin
(DB25) connector for terminal
serial [/0, which can also sup-
complete operating system, poOrt a paper tape reader
perfect for beginners, hob- .provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play. .. cassette tape recorder in-
put. . .cassette tape recorder output... cassette tape control
output. . .speaker output... LED output indicator on SOD
{serial output) line. .  printer interface (less drivers). . .total of
four 8-bit plus one 6-bit [/0 ports *Crystal Frequency: 6.144
MHz ¢ Control Switches: reset and user (RST 7.5)
interrupt . . . additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ¢ Counter/Timer: programmable, 14-bit
binary * System RAM: 256 bytes located at F809, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. . . RAM expandable to 64k via S$-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located a1 FOA@ leaving A0 free for user
RAM/ROM. Features include tape load with labeling . . .tape
dump with labeling...cxamine/change contents of memory
...insert data...warm start...examine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go to execution address. .
movc blocks of meniory Irom one location to another. . . fill
blocks of memory with a constant . . . display blocks of memory
.. .automatic baud rate selection. . . variable display line length
control (1-255 characters/line). . .channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer.
serial console in and console out channel so that monitor can
communicate with 1/0 ports.

System Monitor (Hex Version): Tape load with labeling. . .
tape dump with labeling . . .examine/change contents of mem-
ory...insert data...warm start...examine and change all

Level “A™ ar $129.95 is a

I Notronics RED Lid. Dept. RE.4
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below— plus $2 p&h.

By Netronics

registers. . .single step with register display at each break point
...go to execution address. Level "A’’ in the Hex Version
makes a perfect controller for industrial applications and can

be programmed using the Netronics Hex Keypad/Display.
/‘a g~ Hex Keypad/Display
\\a %\%’ Calculator type keypad with 24
i system defined and 16 user
defined keys. 6 digit calculator
type display which displays full
Hex Keypad/Display. register and status information.
Level “B” Specifications
Level'*B’* provides the S-100 signals plus buffers/drivers to
support up to six S-100 bus boards and includes: address
4k blocks. . .address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . . address and data bus drivers for
onboard expansion. . . wait state generator (jumper selectable),
to allow the use of slower memories. ..two separate 5 volt

Specifications
RN
. address plus data as well as
decoding for onboard 4k RAM expansion select-able in
regulators.

Level “C” Specifications
Level C" expands Explorer's
motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
. . motherboard. Both cage and
Explorer/85 with Level cards are neally contained inside
“*C"’ card cage. Explorer's deluxe steel cabinet.
Level *C"" includes a sheet metal superstructure, a S-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D” Specifications
Level D" provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets 10 cxpand your
Explorer/85 memory (0 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
0008 to EFFF in 4k blocks.
Level “E” Specifications
Level “*E** adds sockets for 8k of EPROM to usc the popular
Intel 2716 or the TI 2516. It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM IC’s
(allowing for up to 12k of onboard RAM).

Order A Coordinated

Explorer/85 Applications Pak!

Experimenter’s Pak (SAVE $12.50)—Buy Level “’A’* and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user's
manual plus FREE postage & handling!

Student Pak (SAVE $24.45)—Buy Level "*A,”" ASCII Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel 8085 user’s manual
plus FREE postage & handling!

Engineering Pak (SAVE $41.00)—Buy Levels ““A,” “B,”
“C,”” 'D,” and “‘E’’ with Power-Supply, ASCII Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $514.75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user’s manual plus FREE postage & handling!

Business Pak (SAVE $89.95)—Buy Explorer/85 Levels “A,"
“B,” and *‘C"" (with cabinet), Power Supply, ASCII Key-
board/Computer Terminal (with cabinet), 16k RAM, [2”
Video Monitor, North Star 5-1/4* Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4" minidiskettes ($49.95 value)
plus FREE 8085 user’s manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance, Etc. Cail (203) 354-9375

sonalized disk operating system—just
plug it in and you're up and running!).l
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O Explorer/85 Level ** A" Kit (ASCII

Version), $129.95 plus $3 p&h.

O Explorer/85 Level “A" Kit (Hex

Version), $129.95 plus $3 p&h.

O 8k Microsoft BASIC on cassette

tape, $64.95 postpaid.

O 8k Microsoft BASIC in ROM Kit

(requires Levels 'B,”’ *'D,”" and “‘E""),

$99.95 plus $2 p&h.

O Level **B" (S-100) Kit, $49.95 plus

$2 p&h.

O Level ““C’* (S-100 6-card expander)

Kit, $39.95 plus $2 p&h.

O Level ‘D" (4k RAM) Kit, $69.95

plus $2 p&h.

[J Level “E (EPROM/ROM) Kit,

$5.95 plus 50¢ p&h.

[0 Deluxe Steel Cabinet for Explorer/

85, $49.95 plus $3 p&h.

O ASCIl Keyboard/Computer Ter-

minal Kit (features a full 128 character

set, upper & lower case, full cursor con-

trol, 75 ohm video output convertible

to baudot output, selectable baud rate,

RS8232-C or 20 ma. 1/0, 32 or 64 char-

acter by 16 line formats, and can be

used with either a CRT monitorora TV

set (if you have an RF modulator),

$149.95 plus $2.50 p&h.

Ll:l Hex Keypad/Display Kit, $69.95
S Eeew SEN

O Deluxe Steel Cabinet for ASCII
Keyboard/Terminal, $19.95 plus $2.50
h.

O Power Supply Kit (+ 8V @ $ amps)
in deluxe steel cabinet, $39.95 plus $2
p&h.

O Gold Plated S-100 Bus Connectors,
$4.85 each, postpaid.

O RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (S-100 Board expands
to 64k), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
O 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kit,6589.95 plus $2 p&h.
O 16k RAM Expansion Kit (to expand
any of the above up to 64k), $139.95
plus $2 p&h each.

O Intel 3085 cpu User's Manual, $7.50
postpaid.

(O Special Computer Grade Cassette
Tapes, $1.90 each or 3 for $5, postpaid.
O 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

O North Star Double Density Floppy
Disk Kit (One Drive) for Explorer/
85 (inctudes 3 drive S-100 controlier,
DOS, and extended BASIC with per-

$699.95 plus $5 p&h.

O Power Supply kit for North Starl
Disk Drive, $39.95 plus $2 p&h.

O Deluxe Case for North Star DiskI
Drive, $39.95 plus $2 p&h.

O Experimenter’s Pak (see above).l
$199.90 postpaid.

O Student Pak (see above), SJl‘).SSl
postpaid.

O Engineering Pak (sce abovc),l
$514.75 postpaid.

O Business Pak (see above), $1599.40

postpaid,

Total Enclosed $ = _I

(Conn. res. add sales tax) By—

O Personal Check O M.O./Cashicr’sl

Check 0O Visa O Master Chargel
(Bank #____ )

Acct. ¥

Signature ____ Exp. Date
Print l

:::‘:CSS I
City

State ___Zip

ENND SN S TN G SN M NS TN EUES W BpEs s mmm =m0 (] Send Me Information -J
CIRCLE 42 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS
continued from page 34

assistance would most likely be available from
one of them. The F-302 is also covered by a 2
year warranty.

The lack of storage space for the line cord
hampers the portability of the unit somewhat.
Although not a serious problem, it could be
solved easily by extending the length of the
four bumpers on the rear of the cabinet and
winding the cord around them.

In addition, the unit (supplied) had a handle
on the top of the cabinet that is centered well
and provides a well-balanced grip. One minor
problem was noticeable on the bench . . .
one that could be solved by the use of a bail-
type handle. When the unit sat flat on the test
bench, it was difficult to view the screen
because of the low-profile of the Hitachi V-
302. By tilting the scope upward, the visibility
and ease of operation improved dramatically.
A bail-type handle could be added, which
would also serve as a prop or stand to elevate
the front of the unit and therefore add to the
operating comfort.

Even though the graticule was not illumi-
nated, the divisions were found to be ecasy to
read and as pointed out earlier, the ease of
operation was outstanding.

The V-302 is designed to operate from an
AC supply of 100/120/220/240V. The sizc is
listed as 190 X 275 X 400mm (7.5 X 10.8 X
15.7 inches) and weights 8.5 kg (18.7 lbs.)
Standard equipment supplied include two
probes and the operation manual. Price $945.

One final observation: the miniature-sized
probes are extremely handy and do add to the
ease of servicing on printed-circuit boards and
IC’s. There’s no doubt that these probes are
becoming standard equipment as they make
more sense than the older large-sized units.

R-E

The BASIC Programmer’s
Toolkit for PET Computers

CIRCLE 104 ON FREE INFORMATION CARD

OWNERS OF PET PERSONAL COMPUTERS HAVE
been known to collect software from numerous
sources. Among this software are utility pro-
grams that assist the programmer in writing
BASIC language programs. The best utility
programs are written in machine language to
minimize conflict with the user’s program and
to execute rapidly. Normally stored on tape,
utility programs must be loaded each time they
are used. If your computer system goes down
for any reason, you must reload the utility pro-
gram and usually carry out an inconvenient
initialization procedure. To have two or more
tape-resident utility programs in memory at
the same time, you may have to relocate onc or
more so they don’t overwrite each other. The
BASIC Programmer’s Toolkit is a firmware
system that provides a real solution to the PET
utility muddle.

The Toolkit is a collection of the most use-
ful utilities programmed into a read-only
memory that is always ready to use. The com-
plete set of programs are initialized with a sim-
ple sys command after the PET computer is
turned on. The command must be given only
once for cach time the power is applied. If your
system bombs out, or the power goes out tem-
porarily, the Toolkit utilities can be called
back into service in seconds. A very handy fea-
ture to incorporate into your computer.

The Toolkir has a ten-command repertoire.



jue design adds the Toolkir commands
’ET’s own BASIC-command list. Once
lem is initialized, you can’t tell where
" leaves off and the Toolkir takes over,
'that the added commands cannot be

into program statements. The com-
ist consists of: AUTO, DELETE, RENUM-
END, DUMP, TRACE, STEP, OFF, FIND, and

AUTO command automatically prints
:nt-line numbers, starting at any legal
and increasing by any increment.

: erases a specified line or block of lines.

BER spreads your line numbers apart
su have inserted too many lines to allow
fadditions. RENUMBER updates all jump

ions in GOTO statements etc.

APPEND command combines two pro-
without the gyrations required by most
nethods. You load the first program
tionally and then append the second.
ly requirement is that the line numbers
roper sequence. Of course, you can use
NUMBER command to prepare programs

append operation.

puMP command lists all the variables

arrays, following program execution.
‘ogram runs, the TRACE facility displays
: numbers of the last six statements exe-

STEP is a variation of TRACE that cxe-
ne statement at a time. OFF disables the
and STEP functions.

FIND command searches all program
-a goup of lines for a specified character
ce. It is very useful when you want to

particular line that has been moved
¢ of renumbering. It also helps deter-
fa particular variable name has already
sed. FIND displays all lines that include
:cified reference.
lly., The HELP command makes short
Of careless program errors. When the
lisplays an error message, typing HELP
use the computer to display the line in
the error occurred, and, in addition, dis-
e end of the last completed statement in
:-video.
ell-written instruction manual includes a
i that contains a more detailed explana-
f how the system and its commands

All the programs function extremely
1d the examples in the instruction manu-
lonstrate how seemingly strange things
op up.

Toolkir is available in several versions
atch the various PET configurations. All
> the connection of a ROM into the “B”
1096) block of memory. Early PET’s
ot wired with empty ROM sockets, so
rresponding Toolkit version consists of a
that interfaces to the memory-expansion
ttor and to the second cassette port.

PET’s have the extra sockets, so the
able kits consists only of a ROM—no
»nal memory decoding is required. There
1o versions for Expandamem and Skyles
ry boards, so the Toolkit can be added
1t hooking into the memory connector
y used to interface with the memory-
sion board.

BASIC Programmer’s Toolkit is a pro-
f Palo Alto 1C’s and is available only at
PET dealers. Chip-only versions sell for
5, and the completely-assembled versions
< Pets, Skyles or Expandamem boards
9.95. The Toolkit is an exceptional, pro-
nally designed PET add-on. Any PET

who is serious about BASIC program-
would do well to put it at the top of his
ing list. R-E

| BE SWITCHED

EXCLUSIVE SHELDAHL
FLEXSWITCH® KIT
Yours for only $10.00

Put your imagination and a scissors to
work to make the switch you want.
Modify the .030 thick, non-tactile panel
into a water/dust resistant switching
module. Kitincludes design guidelines,
instructions, membrane switching
panel, flexcircuit connector, press-on
nomenclature and RFQ checklist.

© 1980 Sheldahl, Inc

Northfield, MN 55057

[l |
| See your local distributor, or order by mail. |
I Pleasesendme ____ 16 key kit(s) O short to ground [J crosspoint :
| —— 9key kit(s) Oshort to ground [J crosspoint |
}, | enclose $10 in check or money order for each kit order. {
| NAME — |
: ADDRESS ":
: cITyY STATE e :
| Mail to: [
e S s o |
ectrical Product
. i Sheldahl Fifo .
n |

BUILDA
MASTERPIECE OF SOUND

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-
A\ sive Sound Computer for 32-128 “One

k. Stop Sounds” (total organ presets).
9 Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly illus-
trated, easy to understand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUERSI

Wersi Electronics. Inc
Dept 21

1720 Hempstead Road
Lancaster, PA 17601

Wersi Organs & Kits
Dept. 21
14104 E. Firestone Bivd.

Wersi has combined select features of
the electronic music field, added its own
. . 104-page color catalog.)
engineers and musicians, to produce an
incomparable line of organs.

Santa Fe Springs. CA 90670
Enclosed is $6.00 for my Demo-Package (LP with

]
1
1
1
i
creations and years of research by top :
1
1
1
1
1

N
Space-age technology. True-to-life voic- A::e
ing with full drawbar system. Polyphonic o — B
1 City ____State Zip

CIRCLE 29 ON FREE INFORMATION CARD

WWW americanradiohistorv com

0861 11HdV

w
~



RADIO-ELECTRONICS

[
-

TEM NO. CMOS  SAFE

“" IC INSERTION/EXTRACTION KIT

e MOS-1416 14-16 CMOS SAFE INSERTER
EX-1 14-18 EXTRACTOR
KIT INCLUDES ° MOS-2428 24-28 CMOS SAFE INSERTER °* EX-1 14-
e MOS-30  36-20 CMOS SAFE INSERTER ° EX-2 24-40 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION

3455 CONNERST,, BRONX,N.Y.10475U.5.A.
PHONE (212) 9946600 TELEX NO 125091

PRINTED IN U.S A,

MOS-2428

MOS-1416

| WK-7 | COMPLETE IC INSERTER/EXTRACTORKIT | $29.95 |

[ INDIVIDUAL COMPCNENTS

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 795
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 795
MOS-40 _36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

0K MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091

CIRCLE 54 ON FREE INFORMATION CARD
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)SCILLOSCO

This easy-to-follow design lets you keep cost low by using a CRT of your
choice. Its operational feature is a continuous zero baseline.

A TECHNICIAN HAS EXPERIENCED
zshooting with a calibrated DC
>pe, he’ll probably want to keep
:ope probe close at hand most of
1e he’s at the service bench. Tran-
base-emitter voltages, collector
tion voltages, and IC logic levels
checked as easily as power-supply
while the operating signals are
it. No other instrument provides
imultaneous readout of bias and
conditions.
) factors have conspired to keep
cope probe out of the hands of
experimenters. The first is cost,
approaches $200—even for a kit.
sroblem is easily solved by sim-
design. The scope described here
e built from standard parts for
and considerably less if the junk
. well stocked. Yet it boasts a 2-
sandwidth and 10 mV-per-division
al sensitivity.

second factor is the annoyingly
int need to lay down the probe,
over to the scope. throw the input
1 from DC to GROUND, check the
>n of the zero-volt baseline, and
the switch back to DC. That prob-
handled by incorporating a circuit
rovides a continuous display of the
round level at a brightness level
than that of the signal display.

t works

: operation of the scope as a whole
t understood from the block dia-
Fig. 1.The vertical attenuator and
fier provide a replica of the input
, both AC and DC, at the approxi-
y 100-volt level needed at the de-
on plates of the CRT. The electron-
ieline switch interrupts the signal
rounds the amplifier input for ap-

DANIEL METZGER and DENNIS PERRY

proximately 3 ms each 15 ms, thus pro-
viding a 1/5 duty-cycle baseline display
at a rate of about 60 Hz—too fast for the
eye to perceive the flicker.

A separate trigger amplifier is fed from
a point ahead of the electronic baseline
switch to preserve continuity of sweep

triggering. A Schmitt trigger produces
squarewaves in sync with the input sig-
nal, and a differentiator produces sharp
spikes from the edges of the square-
waves. The negative spikes initiate a lin-
ear ramp that always starts at the same
selected point on the input AC wave-

it e i e e = e ol S e e o)
| VERTICAL AMPLIFIER |
| Iav
,q’ VERTICAL BASELINE SOURCE LOW- LEVEL [ HIGH —LEVEL
SWITCH DIFFERENTIAL[ ™| DIFFERENTIAL {1
(G INPUT L] FOLLOWER |- IUA
B TENUATOR Q203 0205 AMPLIFIER | _| AMPLIFIER
| 0204 0206, 0207 0208, Q209
[ e R e T e e e — |
HORIZONTAL AMPLIFIER
:—EX'IF HOR ﬁ' l[
N HIGH-LEVEL
| MCa SOlRCE DIFFERENTIAL{ |
»! FOLLOWER | —»
| [_Q/) N AMPLIFIER | |
I GElo oz2n, 0212 [
I (= e )
A
,———-———ﬁr T TBASELINE GEN |
|
| ! BASELINE uJT [
[ TRIGGER | | FLIP-FLOP BASELINE | lsync | RETRACE
| AMPUFIER | 1 o307 osciLLaTOR ™ SUPPRESSOR
| Ogglz ! Q308 Q306 |
| - Ll—_—'_"'_—_______.___: = J_ ________
| SWEEP SYSTEM 1 2N
[ Cb |
SCHMITT [ ] SWEEP 1
' SOURCE | | TRIGGER [ =— |GENERATOR| | SOURCE |
| EXT FOLLOWER Q302 Q304 FOLLOWER [ |
| TRIG Q30l 0303 IC30t Q305
iz - |
—————————— |
POWER SUPPLY | RETRIGGER i
+9 VOLT -900 VOLT | TRIG HOLDOFF |
SUPPLY }——n SUPPLY {— 1C302
Q102 DIOI - DII3 | |
| !
a | NOTE: SERIES 100 COMPONENTS ON POWER
guggg | ”%?JpvpoquT | | SUPPLY BOARD; SERIES 200 ON THE l
3101 oI { AMPLIFIER BOARD AND SERIES 300 PARTS |
| ARE ON SWEEP AND BASELINE BOARD N

FIG. 1—BLOCK DIAGRAM of the zero-baseline scope. Operation is somewhat similar to a dual-trace
scope with the baseline considered as the second trace.
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form. That ramp is applied to the hori-
zontal amplifier to produce the cali-
brated time sweep. A source-follower
provides a low output impedance for the
ramp. and an op-amp comparator holds
off further triggering signals until the
ramp voltage returns to zero.

An auto-trigger circuit senses when
the Schmitt trigger is not switching and
immediately applies a voltage to the
ramp genrator commanding continuous
ramps, thus providing sweeps for the
display of DC voltages.

A UJT baseline oscillator running at
approximately 60 Hz is synchronized to
the sweep generator to insure that the
switching from signal to baseline will
always occur during a retrace of the
sweep. The baseline flip-flop drives the
baseline-switching FET s at the input of
the vertical amplifier.

The CRT cathode is operated at —900
volts to accelerate the electron beam to-
ward the CRT face. Deflection sensitiv-
ity and hence calibration depend upon
that voltage. so it is regulated by a string
of 180-volt Zener diodes. Vertical and
horizontal position and sweep time de-
pend upon the 9-volt supplies. so they
are transistor-regulated. The +150-volt
supply serves only ditferential amplifi-
ers, and their inherent common-mode
rejection makes regulation of that sup-
ply unnecessary. We shall now proceed
to a detailed description of each func-
tional block.

Vertical attenuator: Voltage dividers
Ra and Rp (Fig. 2) reduce the input
signal to a maximum of 0.32 volt (8 divi-

PARTS LIST (Attenuators, Fig. 2)

Resistors 1% tolerance or better, 2 watt

R401—806,000 ohms

R402—162.000 ohms

R403, R412—40,200 ohms

R404, R408, R409—1 megohm

R405—604,000 ohms

R406—909,000 ohms

R407—853.000 ohms

R410—402,000 ohms

R411—100,000 ohms

R413—10,000 ohms

R414—4,020 ohms

R415*—8 megohms

Capacitors

C401—.05 uF, 600 volts, ceramic

C402—100 pF, Mylar

C403, C405—C414, C416*—6-60 pF
ceramic trimmer

C404, C415*—10 pF, ceramic

C410—62 pF, mica

C411—250 pF, mica

C412—620 pF, mica

C413—.0022 pF, Mylar

C414—.0062 pF, Mylar

S401—miniature double-pole 3-position
toggle switch (Alco MST205T)

S402—3-pole, 6-position rotary wafer
switch

R403—2-pole, 6-position rotary wafer
switch

Miscellaneous: printed circuit board

*Note: Components required for optionat
X 10 probe

1%

3 tt RG-58/V

Lk 5402-a 5402-b
O5uF 04
800V o
. — s o
o4 TO INPUT
VERTICAL — = OF VERTICAL
INPUT g [ AMPLIFIER
TH [ '4 (Fig.3)
i |
v/DIV| RA R8 : |
04 I MEG | o7 (ca |
1 | 604K | 402K | 62pF | c409)| 1|
4| 903K | IOOK [250pF | _Re I
1| 953K [40.2K |625pF | (Rao2 ok G |
4 | IMEG | 10K |0025.F | RZ&)* caiay |
0 | IMEG | 402K [00624F I :
Ra AND Rp = 172 WATT L e i
1% RESISTORS e
EXTERNAL Y2 = PROM R3%5
HORIZONTAL IN == -_L
J3 BO6K $ aé é- GOpF ‘o A
¢ ® exe
+ R L
R402 4 z 5403 b 1 AMPLIFIER
162K 3 10 ) ig.
c4o§__ Gk /’ Fig.3)
| =
00PF ™ Rao3 | HORIZONTAL
402k $ V/DIV
% e
ca15 =
10pF
74
LY
= 1s . £Cal6
L L 7~6-60pF
— Y

S

OPTIONAL XIO PROBE

FIG. 2.—THE ATTENUATORS. Components for the vertical attenuator are mounted on a special
circuit board. Also shown in the diagram of the optional multiplier probe:

sions at (.04 volt-per-division) or a mini-
mum of 0.01 volt (I division at 0.01 volt-
per-division). Capacitors Cx and Cpg
swamp out stray capacitances to keep
the reactive division ratio exactly equal
to the resistive division ratio at high fre-
quencies. Al—4—10 step-sequence per-
mits coverage of the [0-mV to 10-volt-
per-division range with two poles of a
standard six-position switch.

Vertical amplifier: The overall gain of
the vertical amplifier (Fig. 3) 1s about
2000 in the full-gain (+4) position. and
about 500 in the calibrated (X ) position
of the vertical variable control. Resistor
R201 and D201 provide input protection
in the event of accidental overload.
Source-tollower Q201 and common-base
amplifier Q202 form a trigger amplifier
with a non-inverting AC gain of about 40
and a high input impedance.

Transistors Q203 and Q204 are switched
on alternately by the zero-baseline flip-
flop (Q307 and Q308. Fig. 4). con-
necting the base of source-follower Q205
alternately to the signal input and to
ground. The stray capacitance of these
FET s amounts to about 10 pF, and pro-
duces switching transients of about 10
pS duration on the 1-megohm input line.

WWW americanradiohistorv com

TOP VIEW of the scope. The amplifier board is
beneath the CRT. The power-supply becard is at
the rear near the transformers mounted on the
back panel. The sweep board is up front riear the
controls. The attenuator board, with its five trim-
mers, is on a bracket heid by the vertical-sensi-
tivity control. Astigmatism contrct is on rear
panel near base of the CRT,

The switching frequency must therefore
be held below a few hundred hertz to
prevent those transients from being fre-
quent enough to be seen on the CRT
display.

Transistors Q206 and Q207 are wired
as a variable-gain differential amplifier.
Potentiometer R213 is the 10-mV cali-
brator and sets the gain to four times the
indicated vertical sensitivity witah R214



+9V +9v +9v +I150V
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- 00WF 24400 1K ¢J9
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® Re97 = ® = c2031
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v L 1 i
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SCHEMATIC DIAGRAMS of the vertical and horizontal deflection amplifiers. The latter is
tively simple because its response is limited to the sweep frequencies.

num resistance. Pot R216 is the
calibrator. It adjusts the indi-
:nsitivity with R2[4 at maximum
ce. Pot R218 is the DC balance
| it sets zero voltage between the
itters at zero input in order that
control will not shift the vertical
1.

istors Q208 and Q209 provide a

second stage of amplification, produc-
ing a maximum differential output of
about 180 volts P-P. Capacitor C203 low-
ers the impedance between the emitters
to track the decrease in impedance be-
tween the collectors caused by CRT
plate capacitance at high frequencies.
Since gain is essentially the ratio of
those impedances. C203 tends to preserve

PARTS LIST (Amplifiers, Fig. 3)

rs ¥z watt, 10%, carbon
osition, unless otherwise noted
225—330.000 ohms

R229—3600 ohms
R231—2200 ohms
R232—5000 ohms. potentiometer

2700 ohms R233—4700 ohms

5800 ohms Capacitors

209—3300 ohms C201—1200 pF, Mylar
206—33.000 ohms C202—100 pF, 15 volts, radial-lead
208—27,000 ohms electrolytic

211—270 ohms C203—820 pF, mica

360 ohms C204—330 pF, mica

%0 ohms, trimmer, vertical mount
200 ohms, potentiometer
217—470 ohms

»00 ohms, trimmer, vertical mount
100 ohms. trimmer, vertical mount
220—10,000 ohms, 2 watts

33 ohms

1000 ohms, trimmer, vertical

1000 ohms, potentiometer
380 ohms
230—2000 ohms, trimmer, vertical

t
228—47,000 ohms, 1 watt

C205, C206, C208—0.1 pF, ceramic disc

C207, 1800 pF, Mylar

Semiconductors

D201, D202—1N914 or similar silicon
diode

Q201,Q203, Q204, Q205, Q210—MPF4393
or similar N-channel FET (Motorola)

Q202—2N4402 or similar

Q206, Q207—2N4400 or similar

Q208, Q209, Q211, Q212—2N3440 or
similar

Miscellaneous: PC or perforated circuit
board, hookup wire, mounting
hardware, transistor sockets, etc.

WWW._americanradiohistorv.com
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ZERO-BASELINE DISPLAY permits reading the
DC component of this waveform. Scale factecr is
1 VY/div and the sinewave is 3 volts peak-to-peak
riding on a 4-volt DC level.

a constant gain as frequency increases.
Because an 820-pF trimmer would be
large and unstable, we adjust the associ-
ated resistor (R202) to suit the capacitor,
instead of vice-versa. Capacitor C203
thus determines the stage gain, and
should be altered if necessary to pro-
duce a stage gain of about 50.

Horizontal amplifier: This amplifier
(Fig. 3) is similar to the vertical amplifier
except that the low-voltage differential
stage is omitted and the entire gain
(about 70) is achieved in the high-voltage
stuge. The differential output voltage re-
quired is abour 250 voits P—P because
the second (less sensitive) set of CRT
deflection plates is used. Bandwidth is
about 500 kHz.
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FIG. 4—THE SWEEP and zero-baseline generator circuits comprise the most complex sections of the
instrument.

PARTS LIST (Sweep and zero-baseline generators, Fig. 4)

R329, R330—220 ohms
R332—270 ohms

**Note: In prototype, C314 was made by

Resistors Y2 watt, 10% unless otherwise
connecting a 47-pF disc in parallel with a

noted
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R301—220,000 ohms

R302—1 megohm

R303, R304, R306—4700 ohms
R305, R311—1800 chms

R307, R317—20,000 ohms, potentiometer

R308, R312, R313, R315, R333—1000
ohms

R309—22 ohms

R310, R318, R331—10,000 ohms

R314—15,000 chms

R316, R335, R336—27,000 chms

R319—10,000 ohms, trimmer, vertical
mount

R320—100,000 ohms, 1%

R321—25,000 ohms, 1%

R322—10,000 ohms, 1%

R323, R327—3300 ohms

R324—100,000 ohms

R325—5000 ohms, trimmer, vertical
mount

R326—18,000 ochms

R328—56.000 ohms

R334, R337—2000 ohms

Capacitors

C301—.05 uF, 600 volts, ceramic disc

C302, C304—47 pF, ceramic disc

C303, C307—100 pF, ceramic disc

C305, C306—10 pF, 25 volts, axial-lead
electrolytic

C308—4.7 pF, 25 volts, axial-lead
electrolytic

C309—.01 yF, ceramic disc

C310*—1 pF, Mylar

C311*—0.1 yF, Mylar

C312*—.01 yF, Mylar

C313*—.001 pF, Mylar

C314**—100 pF, ceramic trimmer

C315—680 pF, ceramic disc

C316—2 yF, 25 volts, axial-lead
electrolytic

C317, C318—0.1 pF, ceamic disc

C319—5 pF, 25 volts, axial-lead
electrolytic

*Note: select to keep ratios within £ 4o,

6—60-pF ceramic trimmer

Semiconductors

D301—-D308—1N914 or similar silicon
diode

IC301—555 timer

1C302—LM318 op-amp (National)

Q301, Q305—MPF4393 or similar
N-channel FET (Motorola)

Q302, Q303, Q307, Q308—2N4400 or
similar

Q304—2N4402 or similar

Q306—2N4871 or similar-unijunction
transistor

S401, S403—see attenuator parts list

S301—3-pole, 11-position rotary wafer
switch (Centralab PA-10009 or equal)

S302—2-pole, 4-position rotary switch

Miscellaneous: PC or perforated circuit
board, shielded cable, transistor and IC
sockets, mounting hardware, knobs,
etc.

wwWw americanradiohistorv com
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—-THE POWER SUPPLY is simple and inexpensive to build. The voitage-tripler repiaces the
iive and dangerous high-voitage power transformer used in many scopes. The string of Zener
replaces a high-resistance voltage-divider string.

gger circuits: Source-follower Q301
4) provides the high input impe-
> required during external trigger-
nd the low driving impedance neces-
for good sensitivity of the Schmitt
r. Q302 and Q303. The trigger will
ite with 0.1 volt P-P input. and trig-
p to 5 MHz with 0.3-volt P-P in-
The edges of the Schmitt-trigger

output (inverted or non-inverted) are
coupled through switch S302-a capaci-
tor and C307 to the trigger input of the
NESSS, IC 301; that is where the nega-
tive edges are used to initiate the
sweep ramps.

In the DRIVEN mode. the trigger input
is held high by the +9-volt supply through
R3 14 and triggering occurs only by nega-

PARTS LIST (Power supplies, Fig. 5)

stors 2 watt, 10% carbon
rhposition unless otherwise noted
|—470,000 ohms

2—10 megohms
3—500,000 ohms potentiometer with
’ST switch

1—10 megohms, potentiometer
5—680 ohms
5—100,000 ohms, potentiometer
7, R110—2200 ohms
3—56,000 ohms
3—22,000 ohms
1—47,000 ohms
pcitors

1,C102—0.1 uF, 600 volts, tubutar
3, C104—0.1 uF, 1000 volts, tubular
5—.22 uF, 1000 volts, tubular
8, C107—40 uF, 200 volts, axial-tead
ectrolytic
8, C110—470 uF, 25 volts, radial-lead
ectrolytic

, C111—0.1 uF ceramic disc
ECRT, 3RP2 was used in prototype.
:P1, 3RP1,3BP1and 3ACP11 can be
,red. See text.
’iconductors
it -=D106, D114—1N4007

D107—1N5242 Zener diode, 12 volts, 500
mw

D108—1N5259 Zener diode, 39 volts, 500
mw

D109-D113—1N5280 Zener diode, 180
volts, 500 mwW

D115, D116, D118, D119—1N4001

D117, D120—1N5240 Zener diode, 10
volts. 500 mW

Q101—D41D1 (GE) or simitarPNP siticon
transistor

Q102—D40D1 (GE) or similar NPN silicon
transistor

F101—1/8-amp fuse

PL101—neon pilot-light assembty (NE-2.
lamp with 68K resistor)

S101—SPST switch (part of R103)

T101—power transformer, 250 voits
center-tapped, 25 mA; 6.3 volts, 1 amp.
(Stancor PS-8416 or equivalent)

T102—power transformer, 24 volts center-
tapped, 100 mA (Stancor P-8395 or
equivalent)

Miscetlaneous: Fuse holder, line cord, PC
or perforated circuit board, hookup
wirg, terminal strip, MuMetal shield foy.
CRT, CRT socket, transistor sockets,
etc.

WWW._americanradiohistorv.com
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SWEEP LINEARITY is evident in this photo of a
500-kHz triangie waveform at 1 mv/div.

tive pulses from C307. In the AauTO
mode. AC detectors D302, D303. and
(306 furnish the positive supply as long
as the Schmitt trigger is switching. How-
ever. if the trigger remains inoperative
for longer than about 150 ms. C306 dis-
charges and R316 pulls the trigger input
low, resulting in automatic triggering
with no tnput signal.

Sweep circuit: Transistor Q304 is a vari-
able-current source that charges the se-
lected timing capacitor (C310 through
C314) at a linear rate depending on the
sweep variable control and the selected
timing resistor (R320 through R322). Pin
7 of the NESSS automatically discharges
the capacitor whenever pin 6 rises to +6
volts. A source-follower Q305 bufters
the ramp since any current drawn from
it would destroy its linearity. Pot R325
reduces the ramp to 4.4 volts. thus pro-
viding 11 divisions of sweep to the 0.4
volt-per-division horizontal amplifier.

continued on page 80

0861 Y4V

P
w



RADIO-ELECTRONICS

&
&

IMECHNOROGYRIOPAY

MACHINES

THAT CAN

TALK

Here’s a look at some of the hardware available; what
it does, what it costs, and how it's used. You may be
surprised how much of it there is, and where.

MARTIN BRADLEY WEINSTEIN

LAST TIME WE LOOKED AT THE PROBLEM
of how a human voice might be synthe-
sized; from the simplest digitized re-
cording media to the sleeker new equip-
ment (Radio-Electronics, March 1980).

The block diagram (Fig. 1) boils it all
down into the most common areas of
circuitry (by function) found in the more
sophisticated general vocabulary syn-
thesizers. How each function is handled
varies widely from manufacturer to
manufacturer. and often from product
to product. But in some form or an-
other, those elements almost always
occur.

Somehow, having actual equipment
to look at and talk about (eventually, to
listen to) tends to make things easier to
understand. So here’s a brief review of
the equipment available today, plus a
peek at early tomorrow.

P

Wk v e
== — o = — s e =
A TALKING CALCULATOR, the TSI Speech + is
a most-handy device.

W L_,j

VOICING SIGNAL

(FREQUENCY) |-
{AMPLITUDE)

NOISE SOURCE
(AMPLITUDE)

!

MULTIPLE STAGE
FILTERS

NASAL
RESONATOR

FRICATIVE
RESONATOR

FORMANT
RESONATORS

N STAGES
(FREQUENCY x N)

(AMPLITUDE)

FIG. 1—BLOCK DIAGRAM OUTLINES MOST COMMON CIRCUITRY (by function) found in the more

(AMPLITUDE)
(FREQUENCY)

sophisticated general-vocabulary speech synthesizers.

Telesensory Systems, Inc.

Speech +™ is a talking calculator
designed for the blind and vision-im-
paired. In addition to operating as any
normal calculator might. it offers the
option of having its calculations an-
nounced by a built-in, 24-word-vocabu-
lary speech snythesizer.

Telesensory Systems. Inc. (TSI, 3408
Hillview Avenue. P.O. Box 10099, Palo
Alto, CA 94304), the manufacturer of

www americanradiohistorv com

Speech +, offers the board—in English
—for $150. The same vocabulary is
available in a small printed-circuit board
module (less filters, amplifier, speaker)
—in English, French or German—for
$95. And for $179. two 64-word modules
are available: one designed for an-
nouncing key hits on typewriter-style
keyboards, the other for announcing
electronic instrumentation readings.
Those modules contain little more
than a custom MOS microprocessor



for TSI by General Instruments,
1 ROM or two. Custom vocabu-
are available to OEM’s interested
ze-volume purchases, and to those
willing to invest $200 per word for
m coding.
has also anncunced a two-chip
f custom LSI IC’s that can be
:d to speech synthesis, as well as
tasks. but details are still a few
hs away.
it now out from TSI is a special
} speech snythesizer designed for
{ors. (*‘Penthouse. going up.’’) The
tor Voice Module includes cir-
that interfaces with the elevator
ols, a speech synthesizer with
im elevator vocabulary, and the
amplifier and speaker.

ix Division
ftrax Division of Federal Screw
ts, (500 Stephenson Highway,
MI 48084) manufactures what
be the broadest line of voice syn-
zers available today.
irting at the top of the pile, the
-70 Business Comununicetor is a
-vocabulary computer peripheral
ned to tie into from 4 to 64 tele-
e lines. It offers up to 128 seconds
eech, translatable into as many as
ndividually-addressable variable-

length messages. Voice quality is excel-
lent. That is the kind of voice/speech
synthesizer often used with banks, tele-
phone services, and ‘‘talking’” computer
services. Prices vary from under $10,000
to over $50.000. depending upon capa-
bilities.

Working our way down the price
stream, we find a generalized-vocabu-
lary phonetic {(phoneme-based} speech
synthesizer capable of speaking English,
German, Spanish, Italian, Japanese,
French, and Farci. The key to that flex-
ibility is an un-minimized phoneme set.
including 122 selectable phonemes; in
addition, each [2-bit commard word
permits 8 levels of inflection. or pitch,
and 4 phoneme rates, or duration... yes,
you can prograr it to speak with a

BUSINESS COMMURICATOR model LVM-70 is
a fixed vocabulary computer peripherial from
Votrax.

wwWw americanradiohistorv com

TELESENSORY SYSTEMS
model Speech +

drawl. The ML-! Multi-Lingual Voice
Svstern doesn’t come cheap (except,
perhaps, comparatively. in terms of
value received), with prices between
roughly $6000 and $8000. depending on
configuration, plus $1500 for the com-
panion keyboard and more for every

MULTI-LINGUAL VOICE SYSTEM, model ML-1,
also from Votrax, speaks in seven languages,
includimg Farci.

language after English (standard). It's
well worth it, though, where multilingual
capabilities are needed in conjunction
with a computer. as evidenced by the
success of the ML-/ in schools.

In the $3500 to $5000 range. the
Votrax VS-6 Electronic Voice Svstem
uses 8-bit command words to select 61
phonemes and four levels of inflection;
one VS-6 user has reportedly developed
a vocabulary of over 300.000 words for
it. While priced well beyond most hobby
budgets, the VS-6 performs admirably
in a number of fascinating applications,
including military flight simulators.

0861 1HdY
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AS MANY AS 300,000 WORDS have been de-
veloped by one user of the Votrax VS-6 Elec-

tronic Voice System,

talking instrumentation., handicapped
aids, and talking OCR (optical character
recognition) printed copy readers.

Votrax also manufactures the Radio
Shack TRS-80 Voice Svnthesizer, and
includes with it software for a talking
blackjack game. The user hears cards
shuffling and the banter of a **wise guy”
dealer.

RADIO-SHACK SPEECH SYNTHESIZER is a part
of their TRS-80 personal computer system and
is available as an option.

HC Electronics, Inc.

That division of American Hospital
Supply Corporation (HC Electronics,
Inc., 250 Camino Alto, Mill Valley, CA
94941) manufactures and distributes
products for language and speech
therapy. Their two speech snythesizers,
Phonic Mirror® HandiVoice™ mod-
els HCII0 and HCI20, are actually
manufactured for them by Votrax.

The HC/10 is a lap-size, flat device
designed for young children, the handi-
capped, or developmentally disabled
persons with speech impairments or
disabilities. Most of its surface is
covered by its 128-key keyboard, itself
covered with one of three overlays—
words, graphics, or symbols. It is pre-

HANDIVOICE HC120 is a portable device for
language and speech-therapy applications.

programmed with 373 words, 45 pho-
nemes, 26 letters (the English alphabet),
13 morphemes (standard word prefixes
and suffixes), and 16 short phrases like
“My name is...”’, ‘“‘How are you?",
“Would you come here?’".

The HC/20. by comparison, is a phy-
sically smaller unit that offers all the
capabilities of the HC//0, plus an addi-
tional 520 words, accessed by a 4x4
keyboard and a 3-digit control code.

Computalker Consultants

One of the least expensive, though
highly capable, speech synthesizers
available that is based on phonemes,
yet capable of direct parameter con-
trol, is the CT-1 Speech Synthesizer by
Computalker Consultants (P.O. Box
1951, Santa Monica, CA 90406).

s
j i SPEECH
COMPUTALKER &

CY-1¥

SYNTHESIZER

(owraos bl

i’mt!' :

HIGH-CAPABILITY CT-1 SPEECH SYNTHESIZER
from Computalker is available for the TRS-80,
Apple Il and §-100 computer systems.

The CT-1is in the $425 to $550 range,
depending on software options, and
plugs into the S-100 bus. Pre-packaged
AC-powered versions for Apple Il (CT-
1A) and the TRS-80 (CT-/T) are avail-
able for $595.

In the Direct Parameter Control
Mode, signals modeled after previously-
decoded words are used to recreate
them. That is obviously a limited-vocab-
ulary approach, but the naturalness of
speech is especially high: even the man-
nerisms of the original speaker are pre-
served.

The Phonetic Mode, by comparison,
is phoneme-based, but with a twist.
Target values for each phoneme param-
eter are first located, then a smooothing-
calculation performed to calculate
parabolic trajectories between them.
The result is less mechanical-sounding
speech.

The computer hobbyist interested in
experimenting with speech snythesis is
strongly urged to investigate Com-
putalker.

Also, about a year from now, expect
news from Computalker about a totally
digital system. replacing their current
analog approach. Much of the cost of
their current hardware is attributable to
precision tuning and calibration of the
many analog-circuit sections, a cost
that the all-digital approach promises to
all but eliminate.

Texas Instruments
While the TI approach to speech syn-
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thesis leads inevitably to fixed vocabu-
lary products (for the time being, at
least), their expertise with high-density
memories and the economies of high-
volume production has yielded a group
of products affordable and useful at a
general-consumer level.

Speak & Spell® (mine cost about
$55), was introduced a couple of years
ago. It conducts spelling bees and plays
word games, primarily for children. (My
wife and I both get a kick out of ours,
though we have no children.)

New ROM modules to expand the
vocabulary of Speak & Spell have now
been introduced. Vowel Power®
(recommended resale $15) adds 140
‘words to help children master vowel
sounds in four categories. Two new
Super Stumpers modules (also $15 each)
for grades 4—6 and 7—8 add word lists
to cover such problems as silent letters,
irregular spellings. double consonants,
and homonymous spellings.

TEXAS INSTRUMENTS' NEW HOME COMPUTER
has a speech-synthesizer accessory available.
They also use synthesizers in other products.

The heart of the Texas Instruments
approach to speech synthesis is multiple-
stage digital filtering and Linear Pre-
dictive Coding—a mathematical ap-
proach to modeling, analyzing, and syn-
thesizing the human voice. While T1 is
producing 40,000 to 60,000 synthesizers-
on-a-chip each month, their entire pro-
duction output is currently going into
TI products.

Two of those products are their talk-
ing Language Translator (about $300,
with $60 modules to translate English,
French, Spanish, German, Chinese, and
Japanese) and their new Home Com-
puter. The Solid State Speech TM pe-
ripheral (suggested resale $150) syn-
thesizes a 200-word vocabulary.

Who else?

Lexicon, Craig, Matsushita, and
others have all admitted to *‘looking at”
talking products. National Semicon-
ductor has announced a one-chip syn-
thesizer, about which little has reached
us. Ohio Scientific offers a speech syn-
thesizer of some description for their
Challenger computers, but repeated
calls to the company have resulted in
no information to date.

Stay tuned. There’s no telling who
will speak up next. R-E
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SATELLITE TV

Conclusion of Bob Cooper’s series on operational satellites that are relaying
television programs and how we can receive their signals. This story
describes receiver-system hardware and how it goes together.

ROBERT B. COOPER, JR.

{E PREVIOUS SIX PARTS OF THIS AR-
series, appearing in the August
igh October 1979 issues and the
ary through March 1980 issues, we
developed the background for the
:ntly operational domestic and
SLSAT satellite systems that are
mitting television via satellite relay
rtually every portion of the globe.
e January and February issues, we
looked closely at the construction
is required to build your own low-
home satellite television receiving
nal using a special spherical antenna
n (February 1980 issue of Radio-
ronics), a single conversion 4-GHz-
)-MHz GAAS-FET LNS plus active
r package (March 1980 issue of
o-Electronics) with an accompany-
24-channel frequency-agile tuning
:m.
this seventh and final part, we will
ribe the 70-MHz IF-to-baseband
:m, and show you how to reconvert
baseband video and audio signals
to a standard NTSC-format RF
er that can then be tuned in on your
dard television receiver.

1 at 70 MHz

part six of this series we deter-
i{d the amount of gain required
een the 4-GHz feedhorn antenna
iving energy from the spherical re-
or surface, and the baseband de-
ulator operating at 70 MHz. We
rmined that between 70 and 90 dB
roltage gain is required and that
ind 20 to 25 dB of that gain should
srovided by the GAAS-FET LNA

(two stages). The amplified signal from
the LNA should then drive a similar
GAAS-FET active mixer converting our
4-GHz signal down to a more manage-
able (and comfortable!) 70-MHz IF. The
balance of the gain should then be pro-
vided by the 70-MHz circuitry.

Getting gain at 70 MHz is so simple

that it almost becomes a waste of space
here to tell you how to get it. Here are
several suggestions:

1. You need 50 dB of gain here.

2. How you get it is relatively unim-
portant although if you can keep
the noise figure of the IF amplifier
at or below 8 dB you will be much
better off. (Too high a noise figure
here will degrade the carefully
created fow noise figure from the
4-GHz to 70-MHz mixer.)

3. You may not need to build this IF
amplifier: it may be lying over in
the corner of your shop or down
the street.

Virtually all of the pre-1970 era micro-
wave equipment employed a 70-MHz
IF strip, usually made up of six to ten
tubes operated in cascade or cascode.
Typical IF strings have 50 to 90 dB of
gain (much more than you need and
you’ll have to cut it back) and such gear
is around in surplus outlets (usually
without power supply) for around $10
an IF strip. Another source for 70-MHz
IF gain is a CATV or MATYV line ampli-
fier. Typical line amps (the boards are
available at local CATV firms, where
they are taken out and discarded or sold
as junk) have 25 to 30 dB of gain maxi-
mum and it will take a pair to get the
gain you require.

WWW americanradiohistorv com

However, the easiest—and perhaps
for the most cheapest—way to get 50 or
so dB of IF gain at 70 MHz is to investi-
gate the Motorola AWT-120, a three-
lead device that operates from near DC
to around 300 MHz with 14 dB of gain
with an acceptable noise figure. Four of
those in series will give you 56 dB of
voltage gain at 70 MHz. The AWT-120
is easy to make operate. Of the three
leads, there is a ground pin, an input
pin, and an output pin. The operating
voltage (12 volts regulated) feeds into
the output pin through a 330-ohm resis-
tor. You couple into and out of the de-
vice through a .01 disc capacitor. Just
pop four in a row on a piece of G-10
double sided board and you are in busi-
ness. The AWT-120 costs around $6 per
device; for $30 or so you have the full
50+ dB-gain IF strip.

Note however that our gain is spread
from near DC to 300 MHz. And all we
really want is the 30-MHz-wide spectrum
between 55 MHz and 85MHz, centered
on 70 MHz. Obviously we need some
bandpass filtering in here someplace.

There are sound arguments for placing
the 70-MHz bandpass filter ahead of
the IF strip, and for placing it after the
IF gain string. Some builders com-
promise and place it in the center of the
string, or between the first and second
AWT-120 devices. Briefly, if you place
the bandpass filter ahead of the IF gain
string, you run the risk of permitting a
mistuned (or improperly built) 70-MHz
bandpass filter to degrade the noise
figure of the system. The bandpass filter
will have some loss and that loss be-
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70 MHz

INPUT VHF
FROM : Tv
MIXER 70 MHz 1F 70 MHz PLL AND LM CH 3,45
AMP CENTER FREQ VIDEO Amp/ |0} 1888
3dB BANDWIDTH = 30 MHz BANDPASS DE-EMPHASIS NTSC ?
GAIN=50 T0 60 dB FILTER CLAMP RF mh-
OUTPUT
CA3065 OR
HEPG063P
AUDIO DEMOD

FIG. 1—BLOCK DIAGRAM shows how the 70-MHz signal from the mixer is converted to an NTSC RF
output suitable for connection to the antenna terminals of your TV receiver.

comes part of the total system signal-
to-noise equation. We’ll describe a
nearly foolproof 70-MHz bandpass filter
for you shortly.

If you place the bandpass filter after
the IF gain string. you run the risk of
amplifying in the IF string undesirable
heterodyne-produced products that
may sum the desired signals coming out
of the 4-GHz-t0-70-MHz IF port on the
mixer and causing the AWT-120 (or
whatever) TF string to go into satura-
tion. One solution is to run the AWT-
120 first stage immediately after the 70-
MHz IF output from the mixer, then
stick in your bandpass filter, and pro-
ceed thereafter to amplify the 70-MHz
signal in another three stages. We'll
leave the final decision to you, noting
only that we have placed the 70-MHz
bandpass filter at the end of the IF string
in the block diagram shown in Fig. |

Bandpass filter construction

There is no way we can suggest in
good conscience that you will be able to
construct and tune up this bandpass
filter by eve or meter. You will need to
run down a good CATV-type sweep
generator and marker svstem to show
you where in the spectrum you are
tuning, and a detector and display. The
sweep system should span the 50-to-
100-MHz region as a minimum to align
the bandpass fiiter properly.

70-MHZ IF BANDPASS FILTER is designed to
pass a 30-MHz-wide spectrum centered on 70
MHz to provide the satellite-TV receiver with the
selectivity required to separate adjacent satel-
lite transponders.

Building the bandpass filter, shown
in Figs. 2-a and 2-b, is not complicated,
and if you follow the layout shown and
mount the device in the Bud box recom-
mended you won’'t have any problems.
The coil forms, wire size, and capaci-
tors (all are 5% dipped micas; don’t
substitute!) are important. If you change
anything in the parts called for, you

have just entered the R and D business
and you’'ll have to recompensate other
part valves accordingly. Properly con-
structed, and aligned, the passband of
the IF filter will be from 55 to 85 MHz,
+ 3 dB at the very edges. with less than
1.5-dB insertion loss and a passband
ripple of less than * 0.5 dB from 60
through 80 MHz.

INPUT

(MID PASS
. 220 IUpf _’)
HI PASS IUTURNS
3TURNS {LO NOTCH)
8 TURNS
Zpr
NOTE:

g ARORNG 18pf

22pf \
PAl
22pf __L

COIL TURNS INDICATED FOR J.W. MILLER 45004 COIL FORM

70 MHz to baseband

The utter simplicity of recovering
good quality satellite TV video and
audio becomes apparent as you study
Fig. 3 (for the video) and Fig. 4 (for the
audio). The secret is that you are coming
into the field “‘late;’" all of the dozen-
transistor circuits worked out initially,
some three or more years ago, have
fallen by the wayside since clever de-
sign people such as Taylor Howard of
Stanford tackled the project with an
eye to reducing every section of the
system to its basic required parts.

The 70-MHz IF input, following the
70-MHz IF gain-string. plugs into the
input side (left hand side) of Fig. 3. The
NES64 phase-locked loop makes a
dandy video demodulator for this appli-
cation, although note that there is this
5% warning:

The 564 is operating at the upper end

70 MHz BANDPASS FILTER (30 mHz 3 dB BANDWIDTH)
LOSS < 1.5 dB, RIPPLE +0.5 dB

OUTPUT
-——» BNC

—TOU 9
|_W (LO PASS)
7 TURNS
22pf

(45007 ALSO ACCEPTABLE). WIRE SIZE NO. 26, CLOSE WOUND.
CAPS ARE 5% DIPPED MICAS

LO NOTCH

HE NOTCH

b

BUD CU 123
ECONOBOX

[©

@)

S

:OUT

O O

HI

M1D LO

PASS INDUCTORS

b

FIG. 2—70-MHZ BANDPASS FILTER is relatively easy to build and is housed in a standard Bud en-

closure.

PARTS LIST (70 MHz to baseband, video/audio

Resistors Ya watt, 10% unless otherwise
specified

R1—2200 ohms

R2—27,000 ohms

R3. R7; R27—1000 ohms

R4—200 ohms

R5, R17, R23, R28, R29—10,000 ohms
R6—3900 ohms

R8-R10, R12—147 ohms

R11—41 ohms

R13: R19-—22.000 ohms

R14—470 ohms

R15, R16, R18-560 ohms

R20, R21—10.000 ohms. potentiometer
R22-—270 ohms

R24--R26—100,000 ohms

R30—510 ohms

Capacitors

C1,C4,C6.C15. C19—.01 uF ceramic disc
C2—1 pF, 15 volts. electrolytic
C3—100 pF, 20 volts, electrolytic
C5—.001 yF ceramic disc

C7—1.5 to 8 pF trimmer

C8. C9—3 pF dipped silver mica

C10—330 pF

C11-—4400 pF

C12—91 pF

C13—300 pF

C14—100 pF, 10 volts, electrolytic

C16—1 pF. 20 volts, electrolytic

C17—15 pF, 15 volts, electrolytic

C18—300 pF, 16 volts. electrolytic

C20—22 pF, 6 volts, electrolytic

IC1—7812 voltage regulator, +12 volts

IC2—NES564 phase-locked loop

IC3—NES592 video amplifier

Q1-Q3—2N2222

D1—HP5082/2800 Schottky diode (Hew
lett-Packard)

D2—1N5248 Zener diode. 12 volts

RFC1—100 pwH

RFC2—2.7 uH

RFC3—4.7 uH

WWW americanradiohistorv com



70 MH2 TD VIDEO | CCIR e NE
[« DEMDD | DEEMPH e & W e
LP FILTER +15 VDC
by 12 VDC REGULATED Ay T
Hz TEST) 3 et o B . 4
Y 7812 +1c¢3 _Lca T
i R2 >
ok Tz RS BT
i b3 = =
AT dm = 1™ 10
222 Imsv JUITER
K $HR3 . Ic3 N
= 21K = NE592 7 2
VIDED AMP
<R4 2 R14
22000 I iz 1 ' 4500
! 5109 WA
w0 A2 2N2222 i on g
1 10K
100 VIDEO
uH GAIN Q2
T R19.&
Res 2N2222
¥ <R 1
<1410 cis <
Im 2 R20
L . L Lok
™3pF 02 - =
NOTE: SET R20 |
AR N R
VAL Vv 3 o
ci1 PIN 14 15/15V 5602 7= 1/20v
Iaaoo o ) Tay
4 = Res = W SRSGK
“_3pF IS DIPPED 100K . I > Lol AV
SILVER MICA AF
1 ouTPUT = D2
R23 4 €20

I 22/6V

PiN 7 IS NORMAL
FOR LO ON LOW
SIDE; A SPST

SWITCH HERE ALLOWS
INSTANT POLARITY

REVERSAL

BASEBAND VIDEO/AUDIO SYSTEM recovers video and audio signals from the 70-MHz

f the IF strip.

requency range in this applica-
1d you may find that some small
tage of the 564’s around will not
late properly the video from the
¢ carrier. On the other hand
the good news). some 564’s
n to nearly 100 MHz. They are
‘chy; several of the newer com-
receivers use the same device
purpose and thousands of home-
receivers have been built using
sroach.
564 provides video input that is
:d by a garden-variety 2N2222.
1at the audio-subcarrier comes
emitter of the 2N2222 through
hm resistor. We’ll talk about re-
g the audio shortly.
wing the 2N2222 is a CCIR de-
is network. That’s a collection
ve devices designed to establish
per video baseband curve that
s the pre-emphasis networks
the satellite TV transmitter on
nk end. Without that network in
j’ll get something less than true
ind will experience other video
is. Following the CCIR de-
is network is a 4.2-MHz low-
ier network. This is in place to
that the 6.2-, 6.8,- or 7.4-MHz

audio subcarrier does not get on into the
balance of the video circuits. Fre-
quencies above 4.2 MHz in the base-
band region do not contribute to the
video quality and in fact, if left in, will
create high-frequency video noise on
your baseband video signal.

Between the second 2N2222 (follow-
ing the NE592) and the third such stage
is a harmless-looking Schottky diode-
the HP 5082/2800. That is a clamp diode.
You may recall from previous sections
that the uplink signals transmitted to
the satellites are ‘‘frequency dithered’”
at a 30-Hz rate as a means of dispersing
the energy waveform over a relatively
wide band (36 MHz if you follow out to
the 1% energy levels). That dispersal
action was motivated by designers of
early INTELSAT systems, who feared
they might cause interference to ter-
restrial microwave circuits operating in
the same 3.7-to-4.2-GHz region. Spread-
ing the waveform energy out with the
30-Hz waveform reduces the probability
that any appreciable amount of satellite
TV downlink energy will get into any
terrestrial system. To get rid of the 30-
Hz waveform we shove the video into a
hard clamp. The Schottky diode is fast
and it clamps the 30-Hz waveform to

wwWw americanradiohistorv com
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CLAMP AMP

ground by as much as 40 dB or more.
That either eliminates the 30-Hz flicker
in the picture or reduces it to the point
where it cannot be seen.

There are these caveats and cautions

about this portion of the system:

1. Use only double-sided board;
good quality G-10 board will do.

2. Mount the finished board in a
container. grounding all the way
around on both sides of the board.
Place the 15 VDC regulated line
on the backside of the board
along with power supply bypasses
and the 7812 regulator.

3. The 70-MHz VCO output test jack
is for setting the operating fre-
quency of the PLL to 70 MHz. Ad-
just the 1.5-to-8 pF trimmer (C7)
for 70 MHz (a counter is handy
but you could do it with the TV
monitor tuning for best picture).

4. Adjust pot R20 off pin 1 of the
NE592 for the same voltage on
pin 1 as you have on pin 14 of the
same device.

5. The AFC output shown is not
totally applicable to the system
you are presently building. As
you get more sophisticated in
using your home terminal you
may wish to add an AFC system
later on (as many have) and that
brings it out so it is available
when you wish to add the feature.

0861 11HdV
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6. The output of the NE592 (pins 7
or 8) is selectable for good rea-
son. As long as your local oscilla-
tor is driving the 4-GHz-to-70-MHz
mixer on the low side (i.e. 4 GHz
input frequency minus the VTO-
8360 local-oscillator source
equals 70 MHz) you will find the
video in the proper polarity on
pin 8. If you mistune and end up
with the local oscillator on the
high-frequency side. you'll have
to swap the video output lead to
pin 7 to re-establish the proper
video polarity. A simple switch
here will make changing simple.

7. The purpose of 10K video-gain
pot between pins 12 and 3 on the
NES92 is to set your video output
level into your NTSC format RF
modulator. Simply tune it for best
looking picture, through the
modulator, on your standard TV
set (typically in the 1 volt peak-to-
peak region if you can look at the
level on a scope.)

There is absolutely nothing else to
adjust or fiddle with! You have just gone
from 70 MHz to relatively complicated
FM video to baseband with a minimum
of harrassment.

Recovering Audio

The RCA SATCOM and Western
Union WESTAR birds carry their FM
audio on either 6.2 or the more com-
mon 6.8-MHz subcarriers. When you
demodulate the 70-MHz IF signal, the
NES64 PLL recovers that higher-fre-
quency baseband component right along
with the video. We take it off after the
first 2N2222 baseband amplifier and
send it on to a second demodulator
which is L-C tuned to the 6.2- or 6.8-
MHz subcarrier frequency.

Two methods of recovering the audio
are presented here. In Fig. 4 we have
the basic (Taylor Howard developed)
audio demodulator that uses a 2N3565
amplifier, a tuned network designed for
either 6.8- or 6.2-MHz, a second 2N3565
amplifier, a (Motorola) HEP6063P de-
modulator (or RCA CA3065), and finally
an audio amplifier. That system has
seen thousands of duplications by
home builders and it works just fine.

Simply tune L1 and L2 for the desired
frequency (6.8- or 6.2-MHz) and then
tune L3 for recovery of the audio on
that frequency by simply listening on
some suitable audio-display system.
There is a SOK volume-control pot and
those are the only adjustments that are
in the system.

Figure 5 shows how to do the same
thing for about $12 for each audio sub-
carrier desired and perhaps 15 minutes
of your time. Several satellite TV enthu-
siasts in the Indianapolis area, where
RCA has a production facility, dis-
covered that the RCA XL-100 audio de-
modulator (model PM-200) can be field-
modified with a pair of capacitors to
tune not the usual 4.5-MHz subcarrier

RF IN FROM
VIDEO CARD ., o o
.001 01 0.33
N ¢
R2 R1
22K | 33K =[“)I’-J > (j,-
& S o +20v0C
= DE-EMP 2
o s | .J.
>150K a4l o2
Sik S ca | anases| | A7 I:J VOLUME
p p 001 50K M=
AV LY \ ADJUST
llf "1 Vil l'—.L_cg
R3 i o
1K L : g? -~ : L2 /\[9:5 c7 57 6l 8| 14] 047
4 pF oF 001 :
= : ] ic2
3o | 2| neesosae
OR CA3065
o 3 GND
6.8 MHz 4 9 c10 10 cn
BANDPASS RS o | SOOF [ 12pF 7[
6.2k (—4;.{&1
3 - == =
L3
L 2 L cis
| DUPLICATE OF ABOVE 1/10v = T
FOR 6.2 MHz 2 G
LM380 F{g

3 14 |5 |7 o J11 2

[
i Tow

FIG. 4—6.8-MHZ AUDIO DEMODULATOR. Circuit is duplicated for recovering 6.2-MHz audio signal.

channel found in the NTSC system but
rather the 6.2- or 6.8-MHz subcarrier
found in the satellite system. The PM-
200 is a stock replacement item for XL.-
100 chassis: it is a complete module ready
to hook up and operate (RCA's stock
number is 130-753). You go into the
module and add capacitors Cl and C2
(both 33 pF to hit 6.8-MHz) as shown.
Input is through pin 3. As noted. the
cost of this module (new, through an
RCA parts house) is in the $12 range.

Once again. recovering the satellite
audio is not much of a trick.

Modulating to NTSC

Now that you have the buseband
video and audio displayed on a color-
video monitor and audio system, it

RF MODULATOR construction followed by do-

it-yourself satellite-TV enthusiasts. This module
is the RF modulator described in the text using
the LM1889 IC device.
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would be nice to watch your favorite
programming from satellite programs
on your TV recetver. In fact, if you are
like most of us. you don’t own a video
monitor in the first place. So let’s get
the baseband signal back to NTSC for-
mat RF.

PARTS LIST
(Audio demodulator, Fig. 4)

Resistors % watt, 10% unless otherwise

noted

R1—3300 ohms

R2—2200 ohms

R3—1000 ohms

R4—150.000 ohms

R5—270.000 ohms

R6—6200 ohms

R7—50,000 ohms potentiometer

Capacitors

C1.C4, C7—.001 uF

C2—68 pF dipped mica

C3—3 pF dipped mica

C5, C6—91 pF dipped mica

C8—.01 uF

C9—.047 uF

C10—50 pF dipped mica

C11—12 pF dipped mica

C12—1 pF 10 volts. electrolytic

C13—0.1 pF

C14—33 pF

C15—250 pF. 16 volts, electrolytic

C16—.47 pF

Q1, Q2—2N3565

IC1-7812 voltage regulator. +12 volts

IC2*—HEP6063P or CA3065

IC3*—~LM380

L1, L2—adjustable RF coil. 3—7 pH (J.W.
Miller No. 9051)

L3—adjustable RF coil. 7—14 pyH (J.W.
Miller No. 9052)

*Note: The RCA CA3134GM can replace
the CA3065/LM380 combination
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~—NTSC RF MODULATOR for Channel 3, 4, or 5.
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If you don’t have a VCR, you’ll need
to build, or buy. your own video RF
modulator. The most common RF
modulator used by satellite TV enthu-
siasts is shown in Fig. 6. This system
uses the LM1889 IC that is really a
miniature TV transmitter disguised as
an IC. The LMI889 device (or some-
thing very similar) is found in dozens of
TV games. VCR modulators, computer
modulators. and so on. The 1889 is
available from firms such as Poly-Pak,
usually for under $5.00. A complete
modulator kit, using the LMI889 is
available (model PXP-4500) for around
$25 (ATV Research, 13-B Boardway,
Dakota City, NB 68731).

The schematic in Fig. 6 shows what
is involved. Coil L2 establishes the 4.5-
MHz sub-carrier for the audio in a tuned
network and a 2K pot connected to pin
two of the 1889 establishes the saturated
white level for the video. Although the
schematic establishes tuning procedures
(off pins 8 and 9 of the 1889) for Chan-
nel 3 or 4. many people have also found
that the system will function on VHF
TV Channel 5 as well, by adjusting the
tank circuit accordingly.

A modulator such as this is capable
of putting out around 10.000 microvolts
of maxium signal (3.000 is more typical).
That is more than enough RF voltage to
drive through several hundred feet of
RG-59/U coaxial cable into. perhaps, as
many as a half dozen TV receivers con-

PARTS LIST (RF-modulator, Fig. 6)

Resistors Ya-watt, 10% unless otherwise
specified.

R1, R6—15.000 ohms

R2, R4—47.000 ohms

R3, R9—2700 ohms

R5—3300 ohms

R7, R12—75 ohms

R8—2000 ohms potentiometer

R9—100 ohms

R10, R11—270 ohms

R13—3000 ohms

Capacitors

C1—120 pF dipped mica

C2—0.1 yF ceramic disc

C3—.33 pF ceramic disc

C4—37 pF dipped mica

C5—2.2 yF. 10 volts, electrolytic

C6—43 pF dipped mica

C7—C9—.01uF ceramic disc

C10—75 pF dipped mica

C11—15 pF, 10 volts, electrolytic

C12-1 pF. 10 voits, electroytic

C13—20 pF, 20 volts, electrolytic

IC1--7808 voltage regulator, +8 volts

IC2—LM1889 TV video modulator

IC3—7908 voltage regulator. —8 volts

D1—HEP2504 varactor diode (Motorola)

D2—1N4005 diode

D3—Zener diode. 6.3 volts

L1—tank coil, .08uH (3 turns No. 16 wire
air-wound %" ID. 35" long)

L2—adjustable RF coil. 7—14 pH (J. W.
Miller type 9052)

L3—10 ,uH molded RF choke

0861 1HdvY
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nected to the system through appropriate
75-ohm splitters and taps.

Power supply

There is little to be said about the
system powering that is not obvious in
the schematics. The total power drain
will be in the Y“%-ampere range at the
master supply level of 20 volts. Regula-
tion, where noted, is very important.
Pure DC, well filtered, is very important.
Protection of the satellite TV receiver,
from line glitches is also very important.
If you live in an arca where you have
erratic AC line service. invest a few
dollars in some fast-acting devices so
that AC line spikes and surges don’t eat
up your relatively delicate 4-GHz parts.
Saving $10 on the master power supply
may cost you a $100 GAAS-FET, so
use a good, stiff, regulated supply.

SATELLITE TV REPRINTS
A booklet containing reprints of

all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper, Jr. is available
by sending $5.50, including first-
class postage, to:
Satellite TV Reprints
Radio-Electronics
45 East 17th St.
New York, NY 10003

New York State residents must inciude 8% State Sales Tax,

Satellite television has been called the
new frontier of electronics. There is little
doubt that a proliferation of communi-
cation satellites in the geostationary
orbit will change the way we perceive
ourselves and our world neighbors n
the decade ahead. Heretofore we have
been able to keep control of our individual
nationalistic goals through a flood of
programming created largely by our

If you are fascinated by the rapid
development of satellite television
as a worldwide video communica-
tions system, some of the following
reference materials may be of inter-
est to you:

Satellite Study Package—A thor-
ough study of how the satellite sys-
tem works. what the individual ele-
ments of a successful satellite TV
receiving system are, how they
work, and what they do. Includes a
72-page book written by Bob Cooper
that explains in lay terms just what
the satellite TV revolution is all
about. Includes reference section
with dozens of other study materials
sourced. Also includes 22 % 35-inch
four-color. two-sided wall chart de-
picting the presently operating in-
ternational network of geostationary
communication satellites. where
they are, and what their operational
parameters are. Price is $15 for first
class mail delivery in US. and
Canada, $20 (in U.S. funds) else-
where from: Satellite Television
Technology, P.O. Box 2476. Napa,
CA 94558.

Satellite Seminar—The third in a
series of Satellite Private Terminal
Seminars,; scheduled for mid-June
in the San Francisco Bay Area of
California. Three days of tectures:
classroom instruction taught by
leading designers of low-cost satel-
lite TV systems. A combination of
“how to do it yourself” featuring
the latest state-of-the-art technology
and “entering the satellite TV busi-
ness'’ sessions. Two early seminars
{Oklahoma in August. 1979. Miami,
Florida this past February) were
total sell outs, so advance registra-
tion is a must. For complete details
contact: SPTS ‘80/California, P.O.
Box G. Arcadia, Oklahoma 73007.

Construction Manuals—A series
of three manuals describing the
construction of (1) the Swan spheri-
cal TVRO multi-satellite antenna, (2}

T

LEARNING MORE ABOUT
SATELLITE TV

Coleman TD-2 conversion Satellite
TV Terminal. and (3) Howard Ter-
minal Receiver. Swan’'s manual
takes you into the satellite TV an-
tenna world for less than $300-cost
for a very effective 10 x 10 foot an-
tenna that features the unique
ability to receive up to 9 separate
satellites with one antenna in a
fixed position. The Coleman TD-2
manual covers conversion of sur-
plus (inexpensive} microwave
equipment to satellite TV recep-
tion, plus illustrates new low-cost
microwave technology for home
builders. The Howard Terminal Re-
ceiver manual describes 24-channel
frequency-agile. double conversion
receiver, LNA and feed antenna sys-
tem that can be duplicated for
under $800. Price per manual is
$30, all three for $80 (U S. funds)
from Satellite Television Technol-
ogy, P.O. Box G, Arcadia. Ok. 73007

Monthly Publication—A “nuts and
bolts’ monthly publication aimed
squarely at explaining the construc-
tion of low-cost terminals, satellite
operations, and the business of
selling and installing private satel-
lite TV terminals. Price for Coop’s
Satellite Digest is $50 per year in
U.S. and Canada, $75 {(in U.S. funds)
elsewhere via first class mail from:
Coop's Satellite Digest, P.O. Box G,
Arcadia, Ok. 73007.

Circuit Boards—A series of cir-
cuit boards are available for virtually
all portions of the satellite TV re-
ceiver described in this series. Cir-
cuit board /F-70A provides the cir-
cuit necessary to create your own
70-MHz IF strip as described here,
using the Motorola ART-120 device.
Circuit board DEMOD-TVRO pro-
vides the layout for the 70-MHz-to-
baseboard demodulator circuits
described in this issue. For price
and delivery contact: Robert M.
Coleman. RFD 3. Box 58-A. Trav-
elers Rest. SC 29690.
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own countrymen. What we have seen
of Brazil, for example, or Zambia, have
been the views of our own program
producers. writers, and actors.

Satellite television is changing all of
that: a trickle now, a flood within the
next ten years. International satellites
(INTELSAT) already in operation are
beaming programs from Brazil, Zambia,
and dozens of other nations not only to
their own citizens but to 40% of the
whole globe at a time. Regional satel-
lites with shaped antenna patterns are
spilling the programs from India, for ex-
ample, throughout Africa and the Middle
East. A Russian geostationary satellite
system called Statsionar is nearing
completion so that by 1981 you may sit
in your home—uvirtually any place in
North America—and tune in Moscow
directly. Those Statsionar satellites can
be expected, like Radio Moscow of
shortwave fame, to become instruments
of their operators, beaming video pro-
paganda over the entire globe.

Satellite receiving hardware is a new,
business still struggling between the
first $50,000 INTELSAT receivers and
what will become ultimately (perhaps
soon) $1,000 receivers sold through
electronic emporiums. By 1990, satel-
lite television will be a household word
and $250 receiving systems will pro-
liferate into every book corner of the
world.

Just as our U.S. television system
has shaped and re-shaped the America
of the 1940°s into the present-day
America, so, too, will satellite televi-
sion shape and re-shape the world of
the early 1980’s into an entirely different
world by the year 2,00X); some say per-
haps ten years sooner than that.

Until October of 1979, for private in-
dividuals to own satellite television re-
ceivers here in the United States was
something of a misdemeanor. It wasn’t
clearly illegal, but wasn’t approved by
law either. Since the FCC decided lust
October that private satellite terminals
did not require a federal license, a
marked change has begun in the attitude
of electronic hardware suppliers through-
out the world. Suddenly there is a mar-
ketplace for satellite TV gear—a very
large. national and even worldwide
marketplace. That FCC decision alone
will result in dozens of receiving-sys-
tem packages entering the marketplace
in the year ahead.

As an electronics enthusiast you have
4 leg up on the rest of your countrymen.
You have a head start on this new tech-
nology and, for a few years at least,
your expertise in that area will make
you a special person with special knowl-
edge—and the opportunity either to
enjoy it to the fullest, or cash in on a
very attractive business opportunity.

Never before in electronics has the
sky been the limit. Never before have
we had satellite television available. R-E
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PORTABLE
ELECTRONIC
ORGAN

you might consider starting out on one of the two simple easy-to-build organs
described here. One plays melody; the other also plays chords.

IS A POPULAR AND SATISFYING HOB-
dging by the continuing sales of hi-
lipment, FM receivers, tapes and
Listening to music is a pleasure, but
g your own instrument can be dou-
tisfying and challenging. After ex-
cnting with several types of audio
itors and construction plans, 1 com-
a simple organ that measures 14 X

1'/2 inches and plays 2'/: octaves. It

single oscillator and can play any

y. This instrument was so success-
at I then constructed a more sophis-
d model that can play chords as well
melody. This one covers 3 octaves.
take a look at how to build both
Is.

ng an organ

s amazing how quickly one can learn
y an organ, especially with the help
oks written for piano beginners.
we will give some simple music the-
r those readers who are not familiar
.

¢ human ear is a sensitive detector of
:ncy ratios. For example, it casily
nizes a ratio of 2:1. The higher
:ncy is said to be one octave above
ther. Since piano and organ key-
s cover an extensive range of fre-
ies, let’s use an octave as a conve-
interval of sound. Each octave is
d into 12 equal geometric steps,
step representing a change of
6%.

: keyboard is arranged so that a
lan can distinguish and identify a
ular key out of the 12 in each
. The keys are arranged in 2 rows:

l. QUEEN

one with seven white keys, the other with
five black keys forming a pair and a trio
(See Fig. 1). A letter of the alphabet,
from A to G, is assigned to each of the
seven white keys. The word “sharp”
(written as ) may be applied to a black
key to indicate one step higher. For
example, Fg is one step above F. Some-
times it is more convenient to use the
word “flat” (shown as p) to indicate a
black key that is one step lower. For
example, Bp is one step below B. Obvi-
ously, At and Bjp refer to the same black
key.

keys. Key caps are sold that mate with the

key switches.

Radio Shack has sold individual calcu-
lator keys, and some stores may still stock
them. They are fairly good and can be
cemented down on any flat surface.

(Neither of the switches we used are
currently available from Poly-Paks or Ra-
dio Shack but you are sure to find suit-
able substitutes if you keep an eye on ads
and catalogs from surplus parts dealers.
Any SPST pushbutton switch can be
used provided it is large enough to be
comfortably used in a keyboard. Simply

c# D# F# G# A#

N

\ L/

B c D E

F

G A B c

FIG. 1T—HOW KEYS ARE ARRANGED on the home-built organ. You can salvage individual keys
from an old electronic calculator or purchase them from a surplus parts dealer.

An inexpensive keyboard can be con-
structed with individual calculator keys,
approximately */.-inch square, that you
can take from an old calculator, or pur-
chase from a surplus parts dealer.

Poly Paks for instance has carried
switches that are easy to operate, and
have low resistance. They come in sets of
4 switches, one of which is a dummy
switch without leads. You can remove the
inoperative switch and substitute a good
one from another set. A set of 4 switches
can also be sawed apart to make a group
of 2 or 3, which are needed for the black
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modify the switch mountings and organ
housing to match the switches you use.—
Editor)

Building the organ

The top and bottom of the organ are
made of three-ply wood, held in place by
aluminum supports at the front and rear,
as shown in Fig. 2. Two L-shaped lengths
of aluminum that are held together with
machine screws form each U-shaped sup-
port. The aluminum comes in 6-foot
lengths and measures 1 inch on each side.
It is readily available in hardware stores.
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PIECES

I,

hz L-SHAPED
ALUMINUM

| PIECES

= 1"
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\3-PLY

51"

END VIEW

FIG. 2—PUTTING THE ORGAN TOGETHER. Drawing shows mechanical cross-section. Keys are
mounted so the black ones are higher and farther back than the white ones; as on a piano keyboard.

For a 3-octave range, the length of the
organ should be about 18 inches.

Note that the top of the organ is nar-
rower than the bottom. This allows you to
use a convenient metal base to mount the
white keys right in front. The black keys
should be slightly behind and somewhat
higher than the white ones. Some types of
keys have a flat bottom and are made to
be cemented onto any flat surface. The
Poly Paks key sets came with No. 2-56
screws extending from the bottom. With
No. 2-56 hex nuts, I mounted the sets on
a metal strip, since the screws are not
long cnough to pass through the plywood.
Then, the metal strip was mounted on the
plywood, with the aid of machine screws.
Use a strip about three inches long to
hold 3 black keys, and another strip about
2'/s inches long for 2 black keys.

Below each key, drill holes for the leads
to pass through to the terminals.

Mount the power and the output jacks,
as well as the volume control, on the rear
metal panel.

To build either organ model, you must
have a frequency meter that can measure
to about 100 Hz. It is suggested that you
construct the simpler organ first to get
the feel of playing music. If you are still
enthusiastic about playing, then go for
the more difficult organ.

Melody organ

In Fig. 3, IC1 is a VCO (Voltage-Con-
trolled Oscillator) whose output frequen-
cy varies with the voltage applied to pin 8.
The frequency is minimum when the pin
is connected directly to the positive (+)
terminal of the power supply. As R2
increases, so does the frequency. With a
9-volt supply, the minimum frequency is
about 130 Hz.

Oscillator IC1 generates three output
waveforms: a sinewave (pin 2), a square-
wave (pin 9) and a triangular wave (pin
3). (The latter waveform is not used.)
The squarewave output is sufficient to
drive a 45-ohm speaker directly at JI.
The sinewave has a pleasing tone, and can
drive a high-impedance earphone at J2 or
drive an external amplifier. An internal
amplifier, IC2, is provided however. The
output at J3 is greatly attenuated for a
tape-recorder.

TABLE 1
Ct 139 Hz G 196 Hz
D 147 Hz Gt 208 Hz
Ds 156 Hz A 220 Hz
E 165 Hz Az 233 Hz
F 175 Hz B 247 Hz
Fs 185 Hz C 262 Hz

See Fig. 6 for higher tones.
Frequencies in Hz.

Wi ke
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=t NC 39002
- L a
C1- MYLAR OR LOW-TEMP COEFFICIENT =

*ACTUALLY, R2 1S VARIED IN STEPS AS SHOWN IN FIG. 4 TO CONTROL FREQUENCY

FIG. 3—SIMPLE MONOPHONIC ORGAN plays melodies—one note at a time. Circuifis based on IC1,
a voltage-cantrolied oscillator tuned by the value of resistor R2.

Actually, R2 must be varied in steps
for organ music, as shown in Fig. 4. Each
resistor is selected to tune to the required
frequency when the corresponding switch
is closed.

To calibrate the organ, let IC1 warm
up and connect a frequency meter at J2.
Set R, for the lowest tone to be played
when S, is closed. In the instrument I
built, it is the key of F (175 Hz). Now,
select Ry to play the next higher tone
when Sy is closed, and so on up the scale.
Table 1 lists the frequencies at the low
end of the musical scale.

Each resistance in the series, Ry, Rg,
Rp . . . increases gradually over the pre-
ceding resistance. The first four resistors
I used are 82 ohms each, the next five
resistors are 100 ohms each. Then, there
arc three 120-ohm resistors, followed by
four 150-ohm resistors, etc. At the upper
end of the musical scale, the resistors
should be about 300 ohms each. Try for a
frequency accuracy of about 0.5% or bet-
ter. If your resistors are in smaller incre-
ments—such as 82, 91, 100, 110, etc.—
you can achieve higher accuracy. To
reach a desired value, you can connect
two resistors in series. Use terminal strips
to hold resistors, or solder them directly
to each other and to the keys. Hook the
ends of resistors to hold them more
securely.

Oscillator IC1 is very sensitive to
changes in voltage. You must use either a
regulated power supply or batteries. If
required, R, can be used to retune the
organ to some extent. The socket of ICI
can easily be mounted on a socket adapter
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FIG. 4—HOW KEYS ARE WIRED to switch in
different resistors to tune the VvCO.

PARTS LIST FOR MELODY ORGAN

Resistors are 4 watt, 5%

R1—500 ohms, potentiometer

R2 —calibrating resistors (see text and
Fig. 4)

R3—82,000 ohms

R4-R6—4700 ohms

R7— 10,000 ohms

R8—390 ohms

R9— 100,000 ohms

R 10— 10,000-ohm potentiometer

C1—.022 uF, Mylar or low-temperature
coefficient

C2—4.7 yF, 10 volts, electrolytic

C3—0.1 uF, disc

C4—500 uF, 10 volts, electrolytic

{C1—8038, voltage-controlled oscillator

1IC2—LM380 audio amplifier

J1-J4—miniature jacks

Misc.—sockets for audio amplifier, keys
(12 per octave), plywood, aluminum
supports, hardware (see Fig. 2).




Table 2

{Frequency mHz)

Oscillator
I 1 2 3 L_ a 5 6
- —_— sl W —+ S B
| B 247 | C; 277 | Dy 311 | F 349 | G 392 | A 440
)ctave |C 262 | D 204 |E 330 | Fz 370 | Gz 415 | Az 466
B 494 | Cz 554 | D: 622 |F 698 | G 784 | A 880
octave ’ C 523 (D 588 | E 660 | F+ 740 | G: 830 | As 932
| B 988 | C:1108 | D: 1244 | F 1397 | G 1568 | A 1760
sotave | C 1046 | D 1176 | E 1320 | Fz 1480 | G; 1661 | Ay 1865
1
78008
Ro
SHHEG OUT TO EXTERNAL
AMPLIFIER OR FIG. 10
c
| i 7R 022 (MYLAROR LOW
B TEMPERATURE COEFFICIENT)
oO——AA———¢

*Rg 1S SHOWN IN MORE DETAIL IN FIG. 6 AS|A SERIES OF 6 FIXED RESISTORS.
{ONE OF SIX OSCILLATORS based on a pair of CMOS inverters. The instantaneous frequen-

termined by the value of resistor Rg.

{TS LIST FOR MELODY AND
CHORD ORGAN

ws are s watt, 5%

K (6 resistors, 1 for each oscillator)
alibrating resistors, selected by
see Fig. 6 and text)

MEG (6 resistors, 1 for each

ator)

2 uF Mylar (6 capacitors, 1 for each
ator)

-pair of 74C04 CMOS hex inverters
wilding 6 oscillators as in Fig. 5);
ets for inverters; terminal strips for
tors; and plywood, aluminum,

~are, keys, as for organ 1.

+ Shack 276-024). 1 used a small
of PC board to hold the socket of

| and melody organ

organ is superior in sgveral ways:
ly plays the melody but also plays
and contains 3 octaves. It is more

ith respect to frequency and volt-
[ﬁ: IC’s consume less power and are
pensive. A disadvantage is that the
ting resistors vary over a wide
of values, and so are more difficult
ict. You may need two or three
rs in series to achieve a desired val-
1 accurate calibration is desirable
arrors are more noticeable when
1y chords.
slay chords and melody over threc
3, it at first would appear that we
16 oscillators, and this thought is
-able! However, we can simplify.
oscillator is responsible for two
at musical tones (called half-steps),
example A and A%. Half-steps are
1, if ever, played together. This cuts
quired number of oscillators by
Another simplification is to make
sscillator responsible for its own
eps in all octaves. You cannot play
ne note in more than one octave.

WHAT IS A CHORD?

It is a combination of 3 or more
simultaneous tones that harmonize
and enhance the playing of a melo-
dy. The ear is a sensitive frequency
ratio detector. The octave (2:1) was
mentioned earlier. If you call any
note of an organ, 1, and count half-
steps upwards, you can show that
the pair, 1 and 3, bear the ratio 9:8.
Other pairs (and ratios) are: 1 and 4
(6:5), 1 and 5 (5:4), 1 and 6 (4:3), 1
and 8 (3:2). if the 4 notes; 1, 4, 6, 10,
are played, it is called a “seventh
chord” and combines the following
pairs: 1 and 4, 1 and 6, 1 and 3, 1
and 5. The pair, 4 and 6, plays the
same frequency ratio as, 1 and 3,
since both have the same interval of
2 half-steps. A ‘“major chord” is
played, 1, 6, 10. Many other chords,
and variations of them, are played in
organ and piano music.

ent values of Rg, each with its own switch

(Sce Fig. 6).
e [ [+ I R C N
FROM
FIG.5/ st sS4 85 s6 2=
R1 R4 RS | R6

®

FIG. 6—THE CHORD ORGAN has six monophonic oscillators to cover three octaves. Each oscillator
is tuned to six notes selected by the key arrangement shown.

OUTPUT OF &
OSCILLATORS 5y 1g/10v

FIG. 7—SCHEMATIC DIAGRAM of the simple
power amplifier used in the chord organ.

PARTS LIST FOR AMPLIFIER

R11-—10,000 ohms, potentiometer,
s watt, 5%

C5, C6—10 xF, 10 volts, electrolytic

C7—0.1 uF, 10 volts, disc

C8—250 uF, 10 volts, electrolytic

J5 —miniature jack

1G4—1L.M386

Table 2 shows how six oscillators cover
three octaves.

A typical oscillator is shown in Fig. 5.
This oscillator is very stable with respect
to voltage and temperature. It uses a pair
of CMOS inverters operating at 5 volts.
One hex inverter such as the 74C 04 can
be used to make three oscillators. With
R, and C fixed, the frequency depends
only on Ri. A larger Ry means a lower
frequency. Of course, the voltage applied
to the inverter must remain constant.
This oscillator can generate only one fre-
quency at a time. For six different fre-
quencies, you must provide six differ-
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Calibration

To calibrate the organ, begin with the
oscillator 6. Referring to Table 2, select
R1 for 1865 Hz when S1 is closed. Then,
select a value for R2 to play 1760 Hz
when S2 is closed. Next, select R3 to play
932 Hz when S3 is closed, and so on.
Similarly, proceed with oscillator 5 and
the remainder, observing the frequency
meter for correct frequencies. Don’t try
for an exact frequency in each case, but
accuracy should be well within 0.5%. You
may need two or even three resistors in
series to reach the desired value. Here are
the approximate values for the resistors
shown in Fig. 6:

Resistor R1 is about 10,000 ohms for
oscillator 6; about 12,000 ohms for oscil-
lator 5; 14,000 ohms for oscillator 4, etc.
After selecting the value of RI for any
oscillator, the other values in the same
series will be approximately as follows:

R2 = .06 R1
R3 = R1

R4 =2R2
R5 =2R3
R6 = 2 R4

All the output leads (three leads from
each oscillator) are tied together, and the
signal is amplified. The simple output
stage shown in Fig. 7 can be operated
from the same power supply as the
organ—either a regulated supply -or bat-
teries.

The more complex organ obviously
requires more patience and time for prop-
er calibration than does the simpler or-
gan. However, it is well worth the cxtra
effort. R-E
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CAR STEREO
STANDARDS

Until now, makers of car stereo equipment have not had a set of standards and
specifications that were meaningful to the consumer. Recently
twenty-two manufacturers agreed on these new standards. Others are expected to follow.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

IF YOU ARE A HIGH-FIDELITY ENTHUSIAST
who has considered duplicating the
good sound you enjoy at home in your
car, truck, or van, you already know
that until now there has been virtual
chaos in the car stereo marketplace.
Twenty watts of power in a car stereo
amplifier or complete receiver is, in
most instances. not even remotely re-
lated to 20 watts of audio power in a
home hi-fi system. And a tuner sensi-
tivity of 2.0-4/V in a car radio (if quoted
at all by the manufacturer) has usually
meant sensitivity that is only one fourth
as good as that of a home tuner boasting
the same 2.0-/V sensitivity. As for tape-
playing equipment in automobiles, fre-
quency response, if quoted at all, has
provided the prospective purchaser with
little or no information as to the fidelity
of the product being considered for in-
stallation in his or her vehicle.

We can now hope that the situation is
about to change. As of this writing, 22
leading car stereo equipment manufac-
turers have agreed to publish specifica-
tions and measurements about their
products that will be meaningful and
helpful to consumers who want good
sound on the road. What follows is
some of the background that led to the
creation of those new standards and a
summary of the standard measurements
themselves. Particular thanks are due
to Marshall Mack Brown of Craig Cor-
poration, who was in charge of the
standards meetings that led to the crea-
tion of the new standards. along with
Jim Twerdahl of Jensen Sound Labora-
tories and Don Coleman of Clarion
Corporation.

It took more than 30 years for the
home audio component industry to

reach its present level. But in less than
five years annual sales of car stereo
equipment have actually equalled or
surpassed those of home audio equip-
ment. Unfortunately, the rapid growth
of car stereo has resulted in many prac-
tices that are contrary to high-fidelity
philosophy and concepts. Perhaps the
most flagrant abuse has been the artifi-
cially inflated “‘power ratings’" of car
stereo products. ( We all remember that
battle in home equipment.)

Back in 1974 the Federal Trade Com-
mission formulated a rule that requires
all manufacturers of home audio equip-
ment to state the power output of audio
amplifiers on the basis of continuous
power, with extremes of frequencies at
which the rated power can be delivered
for a given level of harmonic distortion
and into a specified load impedance.
Note, however. that the FTC rule
applies only to ‘‘home” audio equip-
ment. In 1974, car-stereo equipment
sales were not significant, and the FTC
did not include that category in its rule.
Given that loophole, many car-stereo
manufacturers began to exaggerate
power ratings, omit references to dis-
tortion levels, and so forth and so forth.
Serious and conscientious audio-equip-
ment makers were caught up in the
specification race as well, and were
often forced to publish unrealistic figures
for their own products. if only to sur-
vive in a highly competitive market-
place.

Discouraged, but by no means de-
feated, those manufacturers (including
many in the U.S.. and several importers
of equipment from abroad) did not give
up. More than a year ago, they formed
an Ad Hoc Committee of Car Stereo
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Manufacturers and set about to write
and publish their own measurement
standards. Seventeen well-known man-
ufacturers and importers participated in
the deliberations. Their work has now
been completed and, in a letter to all
car-stereo manufacturers. they have in-
vited all to endorse and use the specifi-
cations as presented. By endorsing the
new standards, participating companies
agree that by June 1, 1980, all of their
printed catalogs. specifications sheets,
advertisements, and other literature will
present product specifications in accor-
dance with the new standards.

Amplifier measurements standards

The new car-stereo standards are di-
vided into three sections. Section I deals
with audio power amplifiers (whether
supplied as separate components or as
part of a car radio) and parallels many
of the standards developed for home
audio amplifiers by the THF (Institute
of High Fidelity). Six specifications
must be presented by a manufacturer in
standard format. The format for specify-
ing power output must read: ‘‘Power
Output: ____watts per channel minimum
continuous average power into ____
ohms, both channels driven, from
Hz to Hz with no more than %
total harmonic distortion.”” While that
method of presentation corresponds
almost exactly to that required for
home-audio equipment. the committee
had to address itself to one important
additional matter. The nominal 12-volt
supply in most cars may vary from 11
to 16 volts under driving conditions.
Figure 1 shows what happens to the
power output of a nominally-rated 10-
watt-per-channel amplifier over those




mes of supply voltage. With only
Its of supply voltage, clipping dis-
n is reached with only 8 watts de-
d, while with 16 volts of battery
y, power output increases to more
12 watts per channel. The new
ards call for a standard DC voltage
4 volts to be used when measuring
r output of a car amplifier.
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14.4 volts and C for 16.0 volts.

quency response for a car amplifier
be stated as follows: Frequency
wmse: Hz, to ___ _Hz *
[easurements must be made at a 1-
wutput level with the amplifier ter-
ed in its rated load impedance.
:omplete car radios (where the
fier is inaccessible as a separate
) the “‘input’’ maybe considered
at the input of the volume control
receiver.

signal-to-noise measurements,
A’ -weighting network is to be
‘that weighting is also called for in
1F Amplifier Measurement Stan-
) and the S/N ratio must be quoted

with respect to l-watt output, with an
input voltage of 0.5 volts.

Input Sensitivity must be referenced
to 1-watt of power output and should
be expressed in volts. Here, an option
is provided, wherein an additional sen-
sitivity specification may be given for

the input voltage required to produce

rated output.

A minimum input-impedance specifi-
cation is called for in the new standards,
but that spec is applicable to separate
component amplifiers only and is in-
tended to establish compatibility of in-
terfacing between models and brands.
It would be stated, simply, in ohms.

The last required amplifier specifica-
tion is Tone Control Action and the
format will be: Tone (Equalizer) Action:
*__ _dBat Hzand ___ Hz. In
the case of bass and treble controls, the
recommended test frequencies are 100
Hz and 10,000 Hz. For muitiband
equalizers, the appropriate center fre-
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FIG. 2-~TONE-CONTROL CURVES can be
shown in specs. These curves are typical of
those for a five-section equalizer.
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quencies should be used in making the
measurements. Curves, such as those
shown in Fig. 2, may also be presented
as an option, but those will most likely
be used only for multiband equalizers.

Standards for FM tuners

The second section of the new stan-
dards is concerned with FM-tuner
specifications, or the tuner section of a
complete radio receiver. Nine separate
disclosures are called for. The first of
those is Monophonic Usable Sensitivity.
It is to be stated in dBf. There has been
wide variation in practice in measuring
and stating the sensitivity of an FM re-
ceiver or tuner. Although it has been
common practice to state sensitivity
eitherin dBre: 1 ¢V, or directly in volts
(or microvolts), the modern practice of
stating the sensitivity in terms of rela-
tive power level (expressed in dBf) elimi-
nates ambiguity and enables the con-
sumer to make direct comparisons
between products. The ambiguities have
been particularly prevalent when it
comes to car stereo FM receivers, large-
ly because their antenna input impe-
dance is usually 75-ohms as opposed to
the more common 300-ohm input im-
pedance found on home FM equipment.

Figure 3 shows how 2 ;/V, applied to
a 75-ohm antenna input impedance, is

0861 44V
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actually four times as much power de-
livered to the first stage of the receiver
as the same 2 #V would be if connected
to a 300-ohm impedance. Looking at it
another way, a tuner that boasts a 2-4V

POWER = E2/Z = (2x1078)2 = 4x10-12
75 75

= 5.33x10" 1Y WATTS

2V 750 TO RF STAGE
4 S
—0 O
@ av 300Q TO'RF STAGE
-
iy
POWER = E2/Z = (2x1076)2 = 4x10712
300 300

= 1.33x10" Y WATTS

FIG. 2—RECEIVER SENSITIVITY depends on the
input impedance of the first RF stage. Equations
show relationships.

sensitivity (and fails to mention the fact
that this figure applies to 75-ohm inputs)
is really only one fourth as sensitive as
one which has a 2-4/V sensitivity but
has a 300-ohm input.

Another indicator of tuner sensitivity
that must be stated by manufacturers
adhering to the new Car Stereo Standard
is 50-dB Quieting Sensitivity, in mono.
A signal-to-noise capability of 50 dB is
generally considered to be the least
amount of noise (with respect to signal
peaks) that can be tolerated in high-
fidelity equipment, whereas the 30-dB
S/N figure, often used by car-stereo
equipment manufacturers, really
amounts to ‘‘barely usable” perfor-
mance. The signal strength required for
producing 50 dB of S/N is also to be
quoted in terms of power, or dBf.

Frequency response of the tuner sec-
tion is to be quoted over the range from
30 Hz to 15,000 Hz (the frequency limits
of FM broadcasting) with a *‘plus and
minus’’ dB tolerance required in the re-
porting format.

Such less familiar tuner characteristics
as Capture Ratio (the ability of a tuner
to zero in on the stronger of two sta-
tions broadcasting at the same fre-
quency), Alternate Channel Selectivity
(the ability of the tuner to reject signals
that are removed in frequency from the
desired station frequency by 400 kHz),
Image Response Ratio (the ability of
the tuner to reject incoming signals that
are above 10.7 MHz the local oscillator
frequency), and IF Response Ratio
(ability of the tuner to reject incoming
radio signals that are broadcast at the
tuner’s 10.7-MHz IF) are all called for
in the new standard and are generally to
be measured and reported in a manner
consistent with the universally used

IHF/IEEE Tuner Measurement Stan-
dard which has been formalized since
1975 (IHF-T-200, 1975).

One additional tuner measurement
standard called for in the new Car Stereo
standards is actually borrowed from the
IHF Amplifier Standard, and is called
Maximum Output Voltage. It is to be
reported in Volrs, from ____ Hzto
Hz, with ____ ohms load. That specifi-
cation is applicable to tuners, decks, and
integrated units provided with line out-
put terminals and is intended to establish
compatibility of interfacing between
models and brands. The minimum
recommended load impedance must
also be stated.

The third and final section of the new
Car Stereo Standards deals with tape
players. Since IHF standards for tape
decks have not as yet been established,
here the committee had to develop its
own interim standards. Six required
measurements and specifications are
called for.

The first of those is playback fre-
quency response. Tape playback fre-
quency response has probably been
one of the most flagrantly exaggerated
specifications relating to car stereo tape
equipment. As illustrated in Fig. 4, the
frequency response shown in curve
““A’’ for one typical tape deck and that
shown in curve ‘B’ for an inferior
product could both be reported as ex-
tending from ‘30 Hz to 15,000 Hz”—
providing that no tolerance in dB ac-
companies the published statement.
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FIG. 4—PLAYBACK FREQUENCY RESPONSE
curves for two tape recorders. The one pro-
ducing curve A is clearly superior.

Clearly, the tape deck represented by
the response curve of *‘B”’ is able to de-
liver some output at 30 Hz and some
output at 15,000 Hz. That output, how-
ever, is some 15 dB /lower than the
reference level measured at 1 kHz and
is therefore all but useless. For that rea-
son, the format for stating tape play-
back frequency response must be: Fre-
quency Response: ____ Hzto ____ Hz,

IN-DASH AM/FM/MPX CAR RADIO that includes
an 8-track tape player. This model is the RCA
AutoSound 12R711.

wwWwW americanradiohistorv com

1 dB. The specification must be referred
to 1000 Hz as zero reference level and a
13.dB tolerance is recommended (but
not required) in the standard. Units
having selectable equalization (e.g. for
ferric oxide and chrome or chrome-
equivalent tapes) should have frequency
response stated for all conditions.

Wow-and-flutter performance of the
tape equipment is to be measured using
an rms-responding meter with weighted
response. The meter is read for random
10-second periods at the beginning,
middle, and end of the tape cassette or
cartridge, noting the average of the
peak readings, but excluding random
peaks which do not occur more than
twice in any 30-second period. Wow
and flutter is reported as a percentage,
followed by the notation ‘‘wrms”’
(weighted rms).

To measure stereo separation of car
tape equipment, a reference level of 250
nWb/meter tone at |1 kHz is used, re-
corded on one channel. The opposite
channel is played back through a nar-
row-band filter that includes 1 kHz, and
the residual signal is measured. The
purpose of the filter is to minimize the
masking effect of tape noise, since in-
terchannel leakage (crosstalk) may
actually be lower in level than the noise
and still be more objectionable.

*‘A”’-weighted signal-to-noise ratio is
also to be specified for tape playback
devices intended for car use and is to be
measured with respect to a 1-kHz re-
corded signal at a level of 250 nWb/
meter, using a 20 Hz to 20,000-Hz band-
pass filter.

Finally, the maximum output voltage
of the tape deck is to be specified in
volts, over the relevant frequency band
and with a minimum recommended
load also stated. Again, that specifica-
tion is intended to establish compatibility
of interfacing between models and
brands, particularly where separate car
stereo components (as opposed to all-
in-one car stereo units) are used.

While there are certainly many more
specifications which might be measured
and published for mobile audio products
in those three categories of amplifiers,
tuner/receivers, and tape players (or
combinations of them), it is significant
that a group of audio-equipment manu-
facturers were able to get together,
without any government prompting or
pressure, to produce meaningful mea-
surement standards. The result of their
efforts can only benefit the audio con-
sumer who wishes to have good high-
fidelity sound while traveling in a vehicle.

The proposed standards have been
printed, and readers wanting to learn
more about them may write to Marshall
Mack Brown, Chairman of the Ad Hoc
Standards Committee of Car Stereo
Manufacturers, at Craig Corporation,
921 West Artesia Blvd., Compton,
California 90220. R-E
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lIC EQUALIZERS HAVE BECOME ONE OF
ost popular add-on products in a high-
y stereo system. By dividing the audio-
ncy spectrum into several segments, a
¢ equalizer permits the user to tailor
response of the entire system more pre-
than would be possible using ordinary
1d treble controls or even bass, midrange
eble controls. Until now, most of the
ers we have seen featured either five
or ten bands per channel, with a few
ig even more frequency segmentation.

Now Nikko has come up with a graphic
equalizer, model EQ-I7 shown in Fig. 1, that
offers six bands of frequency-per-channel,
thereby providing a bit more flexibility than
that offered by five-band units without in-
creasing the retail price to that of most ten-
band units.

The all-black front panel of the EQ-/! fea-
tures a POWER on/off switch at the left-hand
side, above which is a small, red indicator light
that turns on when power is applied to the unit.
Nearby, along the lower edge of the panel, are

TAPE IN

TAPE OUT

E-MAIN AMPLIFIER

b—————
SPEAKERS

POWER CORD
(AC120V 60Hz)

TAPE DECK

Nikko Audio EQ-11
Graphic Equalizer

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

e —
RADIO-ELECTRONICS AUDIO LAB

R.IZ.ALL.
SOUND

EE=SrEm— (] £S5 e

NIKKO AUDIO EQ-II
GRAPHIC EQUALIZER

EXCELLENT

Copyright © Gernsback Publications Inc., 1979

a pair of pushbutton switchés. One of these is
used to bypass the equalizer when its functions
are not required, or for making instant audible
comparisons between equalized and unequal-
ized sound. The other switch introduces a tape-
monitor circuit that can be used to connect a
tape deck, since the tape out/tape in jacks on
any associated receiver or amplifier will have
been used up by installation of the equalizer.

INUFACTURER’S PUBLISHED SPECIFICATIONS:

itrol Frequencies: 40 Hz, 125 Hz, 400 Hz, 1.25 kHz, 4 kHz, 12.5 kHz. Control
ige: + 12 dB at center frequencies. Rated Output Level: 1.0 volt. Maximum Output
el: 4.0 volts. Total Harmonic Distortion: 0.01%. Signal-to-Noise Ratio: IHF “A”-
ghted; 100 dB. Frequency Response: 10 Hz to 30 kHz, + 1.0 dB. Input Impedance:
ohms. Power Requirement: 120 volts 60Hz, 14 Watts. Dimensions: 16'2 W X 3%
. 13-inches D. Net Weight: 10.8 Ibs. Suggested Retail Price: $200.00

www americanradiohistory com

The wiring of the tape-monitor circuit is such
that only preequalized signals can be fed to the
line inputs of the connected tape deck. In other
words, you cannot use the EQ-II to equalize
signals being recorded; only to equalize signals
being played back via the tape deck or your
other program sources. Above the equalization
in/out switch is a small green light that turns
on when the EQ-II is “in circuit”.

Nikko has chosen to separate the left and
right channel slider controls that occupy the
rest of the front panel into two separate
groups. The alternative approach is to position
left and right sliders that have the same center
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frequencies in adjacent pairs. Each approach,
of course, has its advantages and disadvan-
tages. With all the controls of one channel
grouped together, if the user finds that both
channels require the same degree of equaliza-
tion the arrangement on the EQ-II requires
that each channel be adjusted scparately.
When similar center frequencies are paired
together, (as on some other equalizers we have
tested), the user can adjust left and right slid-
ers with a single finger motion. On the other
hand, in most practical situations, with speaker
systems placed at different positions in the lis-
tening room, in non-identical environments,
the likelihood is that the left-channel equaliza-
tion requirements will differ from those of the
right channel, and individual adjustment
would be required in any case.

The center frequencies chosen by Nikko for
this six-band equalizer are 40 Hz, 125 Hz, 400
Hz, 1.25kHz, 4 kHz and 12.5 kHz. Spacing is
therefore something more than one octave and
less than two octaves. The slider controls used
to adjust response at each of these center fre-
quencies have well defined detents with ap-
proximately a 2-dB step per detent. Sliders are
calibrated from O (center position) to 10 in
both the boost and cut directions of the slider.
Those calibration points have no direct correla-
tion to dB of boost or cut, however, since max-
imum boost or cut is 12 dB.

The rear panel of the EQ-I1, shown in Fig. 2,
is equipped with a pair of INPUT jacks at the
left, a pair of OUTPUT jacks at the center and
the previously mentioned TAPE-OUT and TAPE-
IN jacks in between. An unswitched AC conve-
nience outlet, rated at 200 watts, is located at
the extreme right of the rear panel above the
power cord. There are no externally-replace-
able fuses on the rear panel.

Figure 3 shows the inside of the chassis of
the unit. Note that the single circuit board at
the right rear contains no inductors, as such.
Instead, gyrator circuits using op-amps with
feedback networks are used to create the nec-
essary individual filter circuits required. The
entire circuit is well shielded from any induced
hum via the front panel and from the small
power transformer mounted at the extreme left
of the chassis. That careful layout accounts in
part for the excelient signal-to-noise ratio that
we found. Figure 4 shows how to connect the
EQ-11 into a hi-fi system.

Lab measurements

Table 1 summarizes the laboratory measure-
ments made on our sample unit. The exceed-
ingly low distortion levels, measured at mid-
frequencies as well as at the audio frequency

RADIO ELECTRONICS PRODUCT TEST REPORT
TABLE 1

Manufacturer: Nikko

Model: EQ-Il Equalizer

GRAPHIC EQUALIZER PERFORMANCE MEASUREMENTS

Specification

Control range (£ dB)

Center frequencies (Hz)

Maximum output level (V)
Harmonic distortion, 1kHz (%)
Harmonic distortion, 20 Hz (%)
Harmonic distortion, 20kHz (%)
S/N ratio, “A”-weighted &dB)
Frequency response, Hz-kHz, + 1dB

MATCHING CHARACTERISTICS
Rated output (V)

Input impedance (ohms)

Power consumption (W)

R-E R-E
Measurement Evaluation
12 Very Good
40,125,1.25K,4K,12.5K Good
4.5 Very Good
0.003 Excellent
0.008 Excellent
0.005 Excellent
99 Very Good
10-25 Very Good
1.0
80 K
12

. RADIO-ELECTRONICS PRODUCT TEST REPORT

TABLE 2

Manufacturer: Nikko Audio

Model: EQ-Il Equalizer

OVERALL PRODUCT ANALYSIS

Retdil price

Price category
Price/performance ratio
Styling and appearance
Sound quality

Mechanical performance

$200.00
Meditim
Very good
Excellent
Excellent
Very good

Comments: Many audio enthusiasts find that a 10-band {octave-by-octave) graphic equalizer is a
bit too much to cope with while some of the low-cost 5-band equalizers don’t offer as
much controi as they feel they need. Nikko Audio has apparently tried to solve that
problem by coming up with a six-band graphic equalizer that provides just a bit more
control flexibility than do the five-band models available. By resorting to gyrator
circuitry, Nikko has managed to keep hum and noise levels as low as those found in
much more expensive equalizers; distortion contributed by the device is almost af the
vanishing level. The multi-detented settings of each slider control make preferred:
settings easily repeatable. The incorporation of a tape-monitor circuit means that
those owning a receiver with only one tape circuit will not lose that function when
connecting the £Q-/I. It would have been nice (and not expensive} if Nikko had enabled
the user to equalize signals ahead of the tape out circuit instead of only during
playback. An overall level control would also have been useful, especlally when
extreme settings of the sliders are called for. But, all in &ll, the EQ-/l offers good basic
equalization facilities at a moderate ptice.

unity gain, as an equalizer should). Even as one
approaches maximum output level, however,
distortion remains almost as low until output
exceeds 4.0 volts.

extremes, were measured with an input signal
level of 1.0 volt, which corresponds to the rated
output level of the unit (the EQ-/1 has 0 dB or

Figure 5 shows the response of the EQ-1/
with each of its frequency levers alternately
moved to the maximum boost and cut posi-

WWW americanradiohistorv com

tions. Vertical sensitivity for the presentation
was 10 dB-per-division while frequency, plot-
ted from left to right, extended from 20 Hz to
20 kHz, logarithmically. Thus, spacings be-
tween center frequencies of the various bands
are almost precisely equal, between one and
two octaves apart.

Figure 6 presents a sequential plot of one of
the slider controls (the one having a center
frequency of 400 Hz) for each of its eleven
detented steps and while the boost and cut for
each step, they are very nearly equal.

Summary

At its price, the Nikko EQ-IT offers a-good
deal of tonal control flexibility. In lisiening
tests, the unit introduced no noticeable sound
coloration when the controls were set to their
mid-positions and the EQ light was on. Neither
was their any noticeable increase in distortion
or noise level when the equalizer was switched
into the rest of our test stereo component sys-
tem. More detailed summary comments, to-
gether with our overall product evaluation, will
be found in Table II. R-E
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It to design and build your own DMM? If so, this develop-
tal prototype is a good place to start. You can add fea-
s and select an enclosure and layout to meet your

1s.

CARSON CHEN*

S HOW AN ACCURATE, INEXPENSIVE
git DMM can be built. The DMM
signed around a single 3': digit

IC that performs the analog-to-
| conversion function. The specifi-
s of the DMM are shown in Table

erring to the schematic in Fig. I,
age 62) the basic building block of
ultimeter is the ADD3501 analog-
ital converter using a pulse-modula-
:chnique. A 2-volt reference voltage
1 off the LM336 2.5-volt precision
nce diode allows for a ImV resolu-
Additional ADD3501 support cir-
' consists of an NSB5388 LED dis-
a DS75492 digit driver, an RAQO8
or array and an L M340 to regulate
cc supply voltage.

' voltage measurement: Depending
the range selected, the positive or
ive DC voltage to be mecasured is
;d to the + and — meter probes
~here applicable, attenuated so that
aximum voltage per range equates
olts full-scale and applied across the
3501 Viy+ Vx— pins (pins 13 and
espectively). The ADD3501 then
rms a pulse-modulation analog-to-
il conversion and digitally displays
iumerical equivalent of the analog
voltage.

current measurement: In the DC
:nt mode, the meter probes are
d in series with the current to be
ured. On any range, the DMM
:s a known resistance in series with
current to develop a 2-volt full-scale

~

jor Applications Engineer, National Semi-
uctor

voltage drop. (This voltage drop may be
reduced to 200 mV; refer to the last sec-
tion of this article). The equivalent drop
across the current measuring resistor is
then converted and displayed by the
ADD3501.

Resistance Measurement: As in all
multimeters, a current source develops a
voltage drop across the unknown resistor
being measured. In this case the resistor
to be measured is placed across the + and
— meter probes and, depending upon the
range selected, a constant current is
forced through the resistor developing, at
maximum, 2 volts full-scale. This voltage
is applied to the V,y+ and V,y— pins of
the ADD3501 and converted to its proper
digital equivalent displayed as ohms. The
current source is designed around two of
the op-amps in the LM346 (IC2-a and
1C2-b) and transistors Q1 and Q2.

Isolating the current source and ana-
lyzing the circuit in Fig, 2, we see that
resistor Ry sets the desired current for a
chosen resistance measurement range. It
is essential to note that varying resistor

values placed at Ry must not alter the
constant current through Ry. If this
occurs, erroneous resistance readings will
be displayed. To eliminate any non-con-
stant current conditions, op-amp 1C2-b
and transistor Q2 function as follows:

To establish a constant-current source,
a constant voltage drop must be main-
tained across load resistor, R;. The
closed-loop operation of IC2-b trys to
maintain a zero differential input voltage.
With V, applied to the non-inverting
input, point A is forced to V,+ Vg so
that the voltage of point B would equal
V.. Thus a constant voltage potential is
maintained across R;. With V, constant
at point B, the current source remains
constant, and varying Ry has no effect on
the current source, provided that Ry X
Isource is not greater than V,—Vgg, so
that transistor Q2 is saturated. This non-
linear condition however will not be no-
ticed since Ry XIgource = 2V will force
the ADD3501 to display +OFL. (See Fig.
3)

A change in the V¢c supply voltage is

DC Volts: Accuracy better than + 1%

on 20-volt to 2-kV ranges.

DC Amps: Accuracy better than + 1%

TABLE 1—SPECIFICATIONS

Ranges: 2 voits, 20 volts, 200 volts, 2 kV.
input impedance: greater than 10 megohms on 2-volit range; 10 megohms

AC RMS Volts: Accuracy better than + 1%
Ranges: 2 volts, 20 voits, 200 voits, 2kV
(40 Hz to 8 kHz, sinewave)

Ranges: 200 A, 2 mA, 20 mA, 2 amps
AC RMS Amps: Accuracy better than + 1%

Ranges: 20 uA, 2 mA, 20 mA, 2 amps
Ohms: Accuracy better than +1%

Ranges: 200, 2000, 20,000, 200,000 ohms, 2 megohms

WWW.americanradiohistorv.com
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drive shaft. On its upper end. the shaft
has another gear that engages the large-
diameter threading ring.

The threading ring revolves counter-
clockwise (as you look down at it). The
lead guidepost encounters the tape as
the rotation brings the post outward
and then begins pulling the tape out of
the cassette.

The tape coming out of the cassette
travels around the video-head drum.
At first, the tape being pulled out by
the lead post is doubled. But, at inter-
vals. three additional guideposts on the
circumference of the threading ring en-
ter the tape loop. These posts hold the
outer side of the tape loop away from
the video-head drum. The inner side of
the loop, however, wraps very closely
around the face of the video-head drum.
Behind the drum, two fixed guideposts
also shape the outside dimensions of
the tape loop.

Meanwhile, on the left-hand side of
the cassetie. a lever—with a guidepost
that is also inside the cassette similar to
the fead guidepost—has filled out a rape-
rension arm. That post has also drawn
some tape from the supply reel of the
cassette.

Near the end of the threading-ring
travel. a cam-follower lever moves the
tape-tension arm solidly outward. That
completes the tape-wrapping procedure
around the video-head drum. As shown
in the photo. this action also positions
the tape so that it can pass the audio-
control head properly.

A stopper tab ends the threading-ring
travel. Microswitches open the circuit

to the DC threading motor. Toggle
levers hold the ring firmly against the
stopper. The tape is now in position for
any of the RUN modes: PLAY. RECORD.
FAST FORWARD. Or REWIND.

Unthreading or unloading

When the EJECT button is down, the
voltage at the DC motor reverses and
starts the threading ring revolving
clockwise. A few degrees of rotation
toggles the cam-follower lever and
loosens the tape-tension arm.

Tape could suddenly go slack and
create a “‘'spill,”” but a lever lifts the
brake from the takeup-reel turntable.
The direction of the reel rotation winds
up any slack in the tape as it occurs.

Continuing clockwise, the threading
ring unwraps the tape from the video-
head drum—exactly the reverse of how
it operates in threading the machine.
Finally, at the end of the unthreading
operation, the cassette-lift mechanism
raises the compartment. The cover at
the front of the cassette closes, and the
cassette can be removed.

Tape-loading electronics

Unless you know what happens elec-
tronically during the threading sequence,
you cannot always determine for cer-
tain whether a defect is a mechanical
or an electronic fault. Once you are
familiar with both sides, troubleshoot-
ing can proceed directly.

Several electronic functions must be
taken into account during tape loading.
Many are safety interlocks that pre-
vent damage to the machine. The basic

RF SWITCHING PULSE IN

REG 12V 2 IS
el .
10 CN4001 c4uus+== €4024 THREADING- STDP SOLENOID DRIVE
CASSETTEIN m_LDG_'C'_C ______ =
] - CTL MUTING CIRCUIT :
AUTO-ST !
T | s STOP SIGNAL -
SWITCH $4004-4 | D401 . E1 AND
{S6505) > )
R4048 ) e
_e o4 |
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2 1CN400Y { 04015 i
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i
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FIG. 1—BASIC THREADING C!RCUIT contains man

y safety interlocks that prevent damage to the

i . - "
achine during the tape loading process. A microswitch detects when the cassette is in place
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threading circuits are shown in Fig. 1.

A CASSETTE-IN microswitch operates
from a plunger that is activated when
the cassette is in the lift compartment
and the assembly has been pushed
down to latch it. The switch applies 12
volts of regulated DC to the loading-
circuit board.

A LOADING-STOP microswitch connects
as an interlock between pin 2 of con-
nector CN4001 and pin 3 of CN4002.
This switch is located beside the thread-
ing ring. It stays closed at all times ex-
cept when the threading ring reaches its
limit (when the tape is loaded). Thus.
at the start of tape loading, the switch
carries 12 volts from the CASSETTE-IN
switch to the threading-control circuits.

With both microswitches closed, 12
volts goes to a standby-lamp stage (the
circuits are not shown in Fig. 1). An il-
Juminated standby lamp warns the op-
erator to wait until loading is finished
before pressing one of the RUN-mode
buttons. Some Beta-format machines
omit this warning light.

Forward-biased diode D4016 carries
12 volts DC to a charge-up circuit that
consists of R4011, R4055 and C4009.
This capacitor holds a 12-volt charge
even after the voltage is removed,
which is what happens when the thread-
ing-stop switch opens. The purpose is
to keep the threading motor turning an
extra moment or so until the threading
ring reaches its mechanical-stop pin.
That assures complete loading.

Diode D4015, which is also forward-
biased, places 12 volts on pin 19 of the
threading-logic IC. (In digital logic,
that constitutes a logic high on pin 19.)
As long as the other input of gate AND-
2 sees a logic high, the output is a logic
high. Two logic-high inputs to gate
AND-3 gives another logic-high out-
put, that inverts in the gate immediate-
ly following it.

The logic low from IC pin 21 cuts off
transistor Q4003, placing a logic high
on the base of Q4010. Because it is an
emitter-follower (noninverting), Q4010
delivers a logic high through switch
segment S4(4-1 to one side of the
DC threading motor. Switch-segment
S4004-2 grounds the other side of the
motor. The threading motor runs.

Now, let’s review some of the ram-
ifications of various circuit elements
vou have encountered along the way.
Some of them can. for one reason or an-
other, inhibit the operation of the
threading motor.

First, let’s start with gate AND-2. To
§Jeliver a logic-high output, both gate
inputs must be high. However, if cer-
tain things malfunction elsewhere in
Ihg machine, an automatic-stop system
swnches a logic-low signal onto this line.
A logic-low signal would inhibit gate
AND-2, and this would force a logic
e s 1C i 1. iy

gh at IC pin 21, and, ultimately,



a logic low at the emitter of Q4010. Thus,
the threading motor would stop.

Let’s look at the delay-logic circuit
block shown in Fig. 1. The delay cir-
cuit acts as a switch that keeps IC pin
20 normally grounded. This in turn
sends a logic low to the delay gate and
a normal logic high to gate AND-3.

However, when gate AND-2 applies
a logic high to the delay input, it ef-
fectively lifts the ground from IC pin
20. Capacitor C4013 begins charging
through R4017. If the threading finishes
in the usual two or three seconds, the
threading-stop switch opens, the output
of gate AND-2 goes low and IC pin 20
reverts to ground or zero.

But if something goes wrong and
threading has not been completed in ten
seconds. capacitor C4013 attains nearly
full charge. The delay gate inverts the
developed logic-high output from the
delay amplifier, sending a logic-low
input signal to gate AND-3. A logic-
high output thus appears on IC pin 21,
which shuts off the threading motor,
thus averting excessive tape stress or
breakage.

Eject or unload

Eject mode is another term for un-
threading the tape, returning it to the
cassette and raising the cassette-lift
mechanism to remove the cassette.

Basically. unthreading can proceed
whenever the EJECT button is depressed.
Figure | shows that Main Eject switch
S4004 has four segments. Switch seg-
ments S4004-1 and S4004-2 reverse the
DC voltage that is applied to the thread-
ing motor from Q4010. The motor runs
in the opposite direction, and the gearing
system now drives the threading ring
back clockwise toward the tape-un-
loaded position.

AUTO-STOP SIGNAL
(TO STOP SOLENODID

30 HZ DRIVE CIRCUIT)
—— !
i
TAPE-END :
|, DETECTOR — ' |
i =1 15
cooort 22y (7 T0 LOADING:
Kz ) 1C4001 " “¢jpeyiT |
SIGNALIN CX-141 )
(RFSWITCHING br e = | o= e = =d
PULSE) 23
REG 12v>—0"
CASSETTE-IN SWITCH

SWITCH I 2l

FIG. 2—THREADING LOGIC IC uses 30-Hz sig-
nal to verify that the video head drum is rotating.

Switch segment S4004-3 opens the
voltage path from switches S6505 and
S$6506. Switch segment S4004-4 moves
to its Eject position and discharges any
voltage stored across capacitor C4009.

The turn-on logic for unthreading
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FIG. 3—BRAKE RELEASE ELECTRONICS control the brakes on both the take-up and supply reels.

Brakes are released when solenoid is energized.

comes from a safety system. It is im-
portant that the takeup reel is opera-
tional when the threading ring begins
unwinding tape from around the video-
head drum. If not, the tape could wad
up in the mechanism. Slack tape must
be drawn back quickly into the cassette.
The takeup turntable depends on the
AC motor for its drive, so threading
should not begin unless the AC motor
is definitely running.

The turn-on voltage (logic) for the
unthreading operation comes from this
relation-sensing system. The head-
switching pulse signal depends on the
rotation of the head drum, which is belt-
driven by the AC motor. Capacitor
C4024, shown in Fig. |, couples a
sample of the switching signal into the
threading-logic system.

Doubler diodes D4012 and D4014
rectify the signal. Positive DC develops
across C4008, forward-biases D40!1,
and feeds a logic high to pin 19 of the
IC. You have already traced through
the remainder of the logic that activates
the threading motor. Remember,
though, that the motor is now turning
backwards to unthread the tape.

One type of VCR uses circuits inside
the threading-logic IC to verify the
video-head drum rotation. See Fig. 2.

Capacitor C4007 couples a sample
of the 30-Hz pulse-generator signal
to a sample-and-hold stage in the IC.
Capacitor C4012 is the charge-holding
capacitor. As long as the signal is pres-
ent, the logic output of the sample-and-
hold stage stays high. When this logic-
high output is fed to inhibit gate AND-
1, it keeps the gate operative and feed-
ing a logic high to gate AND-2 (Fig. 1)
through threading IC pin 19.

When the signal ceases, indicating
that the AC motor has stopped, C4012
discharges—Ileaving a logic low at pin
23. The sample-and-hold output goes
low. Gate AND-1 inhibits gate AND-2,
stopping any threading action. The
same logic-low indication appears on
the auto-stop signal line, and also trig-
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gers a STOP solenoid into action.

Figure 2 shows that other safety
shutofts work through 1C4001 and dupli-
cate those shown in Fig. 1.

In Fig. I, the delay system works
for the unthreading operation just as
for threading. If the unthreading is not
finished in less than 10 seconds, the
delay system shuts off the threading
motor.

Brake-release electronics

During the loading or threading op-
erations, the brakes on both the takeup
and supply-reel turntables must be
freed. In some VCR’s a solenoid con-
trols the brakes; in others, a mechanical
link-up provides control. (In the rewind
and unthreading modes, individual
links manipulate the turntable brakes
one at a time.)

Figure 3 shows the brake-release
solenoid electronics. When the solenoid
is at rest, the brakes are spring-applied
to both takeup and supply-reel turn-
tables. When activated, the solenoid
releases both brakes. Inserting the cas-
sette and dropping the lift compartment
to its latched position turns on the cas-
sette-in switch. This action applies 12-
volts DC directly to the solenoid.

The bottom of the solenoid goes to
ground through Q401 1, but only when the
transistor turns on. Figure 3 shows that
there are two paths to the base of
Q4011. One is via prAY switch S4001,
PAUSE switch S6080, R4006, and D4013.
This path turns Q4011 on only when
the pLAY pushbutton is down.

The other signal path goes through
LOADING-STOP switch S6506. D4016,
EJECT switch S4004-3, R4014 and
D4009. Inserting a cassette applies DC
to this enable path to Q401 1. Therefore
the transistor turns on and the brakes
are released.

At the end of threading, switch S6506
opens and the brakes are set again.
The same procedure occurs if the EJECT
mode is selected; the mechanical link-
ages control the takeup brake.
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ends of the magnetic tape.

Once the tape has been threaded, both
brakes can be released simultaneously
by pressing either the RECORD or PLAY
buttons (they're labelied FORWARD on
some machines).

The braking system is simple, but
you must remain aware of it. If a mal-
function leaves the brakes set during
the threading operation, the machine
will shut down when the ten-second
safety delay expires. That’s because
turntable brakes prevent the tape from
being pulled out of the cassette.

Automatic stop signals

As you already know, due to the
load-inhibit operation of gate AND-2
an automatic-stop signal from any stage
in the machine can prevent loading or
bring it to a hait. Hence, when you set
out to troubleshoot a loading problem,
you may track the fault to some far-
away stage or section.

Now, refer again to Fig. 1, If you're

SENSING COILS detect metallic leaders at both
ends of tape to provide an end-of-tape indica
tion that is used to trigger automatic shutoff.

familiar with digital-logic diagnosis and
tracing, you know there are two ways
to check out inhibit operation of the
AND-2 gate.

You can check the top input with a
logic probe (or voltmeter). If the input
measures logic low, the warning must
be coming from elsewhere in the machine,
and you troubleshoot there for the fault.
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FIG. 5—DEW SENSOR CIRCUIT prevents operation if moisture condenses in the tape transport

mechanism. Moisture can seriously damage tape.
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If the inhibit input measures a logic
high, the auto-stop signal line is OK,
and the fault must lie inside the thread-
ing-logic system.

A less-desirable approach can be
used: Disconnect the auto-stop line and
feed a logic-high input to the inhibit side
of gate AND-2. If all is well in the
threading system, loading or unloading
will start again. (Warning: Do not let
the loading continue. The fault located
“‘elsewhere’ might cause damage,
which is the reason for including the
inhibit gate. Track down the trouble
that is causing the auto-stop signal
(a logic low).

Automatic-stop signals comprise
part of the system control network.
The threading/unthreading system you
just studied is part of the system con-
trol, as are the brake release system
and all mode pushbuttons. Here are
other stages you must investigate when
you detect a logic-low signal on the
automatic-stop line.

Tape-end detector—Metallic leaders
at both ends of the video tape in the
cassette indicate end-of-tape. Two coils
do the supply sensing. A supply-end
sensing arm holds one coil beside the
left-side tape path, next to the tape-ten-
sion arm. In the PLAY, RECORD. oOr FAST-
FORWARD modes, this supplv-sensing
coil triggers automatic shutoff just be-
fore tape runs out. A fixed bracket holds
the takeup-sensing coil next to the tape
path on the right side beside the thread-
ing ring. It works the same way, but only
during REWIND.

Figure 4 shows the switching that
connects the sensing coils. DC from
one of the forward-mode switches
couples supply-sensing coil L6501 into
the feedback loop of an oscillator. The
signal from the oscillator is rectified
and filtered in the detector, and then

continued on page 91



AFFORDABLE
NTSC COLOF

A precision color-bar generator is desirable when servicing the color circuits of TV
receivers and all types of video recorders. This new instrument brings TV-station accuracy
to the shop at service-bench prices.

UP TO NOW, THERE HAVE BEEN TWO KINDS
of TV test equipment: One kind is expen-
sive, accurate and designed for use in TV
stations and studios. The other kind is
inexpensive, less accurate and made for
TV service work. Now, the B& K-Preci-
sion Product Group of Dynascan Corp.,
6460 W. Cortland St., Chicago, 1L 60635
has come out with an instrument that is
accurate enough for use in TV stations
and studios and, at the same time, versa-
tile and inexpensive enough to be valuable
in the better TV service shops. In fact,
the price is a real breakthrough at $795.

Their new model 1250 NTSC (/Vation-
al Television Systems Committee) Color-
Bar Generator will generate the same col-
or-bar patterns used in TV stations with
the same accuracy. It will also make four
stock convergence patterns and all three
color rasters (or any mix of the three).
The RF output is on Channel 3 or Chan-
nel 4 and is crystal controlled. There is an
IF output at 45.75 MHz, also crystal con-
trolled. The sound subcarrier is at 4.5
MHz and may be frequency modulated
with either a | kHz or 3 kHz audio signal
that is generated internally. The audio
signal is also available at a jack labelled
AUDIO OUT for testing audio equip-
ment, and there is a jack for an external
audio input signal.

There is a composite video output that
can be calibrated to the standard 1.0 volt
P-P negative modulation, or can be varied
up to 1.5 volts P-P. This is another stan-
dard signal for making many tests on vid-
eo tape recorders, whether the big studio
types or the home units. The video can be
modulated by any of the standard pat-
terns. A very accurate 3.579545-MHz

JACK DARR
SERVICE EDITOR

color subcarrier signal is available. All
RF and video output impedances are 75
ohms and are equipped with BNC con-
nectors. Audio inputs and outputs are
phono jacks.

NTSC

Now, just what is an “NTSC color Sig-
nal?” Back in the early 1950’s there was
quite a hassle over two different color-TV
systems. One was approved by the FCC
and tried out: That was the CBS system
which used a color wheel. The other,
developed by RCA, was the all-electronic
color system, with all of the matrixing
done inside the picture tube. Eventually,
that was the system chosen.

A national committee was appointed to
study the RCA and other systems, and
came up with a set of standards for trans-
mitters and receivers. (That committee
was the National Television Systems
Committee.) In 1953, after some years of
testing, deliberation and probably quite a
bit of arguing, they selected what are now
the NTSC Standards. The color TV sys-
tems now in use in Europe—PAL, and
the French SECAM—were considered,
tested and not chosen.

The NTSC system has worked very
well so far; there have been no major
alterations since its adoption. One of the
headaches was coming up with a system
that was fully compatible with black-and-
white TV.

The NTSC Standards cover every-
thing—the TV signal transmitted from
the station, color modulation, and you
name it. Thus, TV station engineers now
had a set of standards to go by in setting
up their equipment; and receiver

WWW americanradiohistorv com

designers ‘used those standards for mak-
ing color TV receivers.

Now we come to the nitty-gritty: They
also specified an NTSC Standard color-
bar pattern that could be used in setting
up TV cameras, monitors, and color TV
receivers as well. There are several of
these patterns, intended for use in check-
ing the ability of TV equipment to repro-
duce the transmitted signal exactly.

At first, only TV stations had genera-
tors capable of producing the NTSC pat-
tern. They were big and expensive, so
only very few (if any) TV shops had
them. Now, we have an NTSC generator
that is not only accurate enough fora TV
station but also can be afforded by a ser-
vice shop. Somewhat simpler and less
accurate types had been developed for the
service shop, but they had some disadvan-
tages, especially if you wanted precision.

The NTSC color bars

Let’s go into the NTSC color-bar pat-
tern a little more; there’s more to it than
meets the eye. Figure 1 shows the wave-
form of one line of the NTSC color-bar
pattern. On the screen it looks like an
ordinary color-bar pattern with colors in
a different place than we’re used to. The
first bar is pure white; next, in a logical
progression comes yellow, which is near-
est to a white. Then comes cyan (blue-
green), green, magenta (blue-red), red,
blue, and finally a black bar. It progresses
from the brightest color, nearest to white,
to the darkest, blue, which is nearest to
black. The color signals are carefully con-
trolled both in phase and in amplitude.
Each of the colors is fully saturated; that
is the difference between the NTSC sig-
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Fig. 1I—NTSC COLOR BAR waveform for one horizontal line. The waveform is 1 volt P-P and is
divided into 140 IEEE units. Note the difference in luminance levels of the different colors and the
staircase pattern.

nal and that of lower-priced generators.
With lower-priced generators, the color
bars are all at the same amplitude, and
some are over-saturated.

The NTSC composite video signal is
exactly 1.0 volt peak-to-peak. It is divided
into 140 equal units, called “1EEF units.”
At first they were “IRE units” from
Institute of Radio Engineers, but when
this was changed to IEEE (/nstitute of
Electrical and FElectronic Engineers), the
name of the units was also changed. Note,
in Fig. 1, that the zero-reference for the
composite video signal is the blanking lev-
el—the porches of the horizontal sync
pedestal. The tips of the horizontal sync
pulses are at —40 IEEE units; the sync
pulse is approximately 0.3 volt. Note that
the black level is at +7.5 units. That is
called the setup level and is the black ref-
erence for the picture. Levels of lumi-
nance between 7.5 and 100 units produce
various shades of gray. The brightest
white is 100 units, or 100% and it is
equivalent to zero modulation of the com-
posite RF signal. The sync tipsare at —40
units, which corresponds to maximum
modulation of the RF carrier—hence the
strongest signal. The advantage is that the
weakest signal—where interference can
cause snow—is in the white parts of the
picture where snow isn’t so easy to see.

Now, we come to the really different
part: Note that each color is at a different
luminance level. Note also that there is a
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difference between some colors. That was
done so that each color will have precisely
the right amplitude (of the chroma carri-
er) to give it full saturation—no more and
no less. Note that the luminance has a
“staircase’ effect. That is a very impor-
tant part of it. The staircase is another
standard NTSC signal.

As previously mentioned, on the screen

it looks like a-color-bar signal. On the
scope it doesn’t! Therein lies a major
advantage. For example, when you feed
the NTSC signal into the antenna you
should see an exact duplicate at the video
detector output. (Set the scope to display
it at exactly 1.0 volt P-P). Feed in a video
signal from the model 1250 to the upper
channel of a dual-trace scope. (All RF, IF
and video outputs may be used at the
same time.) If there is any difference
between the two waveforms, you have
problems in the RF or IF circuits of the
receiver. In fact, you can superimpose the
two waveforms to make comparison easi-
er. The model 1250 also provides scope
trigger signals at vertical and horizontal
frequencies, so that the patterns will be
steady. Any distortion or poor frequency
response, etc, will make the waveforms
look different.

The —IWQ signal.

If you’ve ever seen a network color-bar
signal (usually switched in by accident!)
you've probably seen black and white bars
across the bottom. That is another NTSC
standard signal, called the *—IWQ.” It’s
composed of equal parts of the signal

RED RY
i 104° 90

33
YELLOW
168°
BURST B-y O°
180 BLUE
348°

303°
24|° CYAN
284°
FIG. 2—NTSC VECTORSCOPE graticule. Each
color phase produces a dot rather than the
familiar “petal.”

www americanradiohicstory com

called —1 (which is chroma at a phase
angle of 303° from burst), a fully saturat-
ed 100 units white bar and the Q signal
(which is chroma at 33° from burst).
Both the I and Q signals are at a level of
40 units. The last bar you see at the right
is a black signal at the 7.5 unit reference
level.

The IWQ signal is used mainly in stu-
dio phase measurements, in video proces-
sors, amplifiers, and similar items. For an
eyeball test, the first quarter of the pat-
tern should be black, then you see pure
white, then black again for the rest. Tran-
sitions between black and white should be
sharp.

The NTSC color-bar pattern can also
be used for vectorscope analysis. That is
the method used in TV stations. The pat-
tern is basically similar to the familiar
“flower” pattern, but it has no petals;
each color makes a single dot on a vector-
scope. Fig. 2 shows a vectorscope ratio
graticule for use with the NTSC color-
bar pattern. Note the small boxes for each
color or combination of colors; each color
must fall within its box. If it isn’t in the
box, there’s an incorrect phase.

One novel test is possible with this
graticule and the model 1250. The model
1250 will make a pix raster of each prima-
ry color—red, blue, or green. You can
also use two colors at once to make com-
binations such as cyan. On the vector-
scope only the dots for the color in use
will be seen. Very small phase shifts can
be detected by this method. Note that the
colors, burst, 1, Q, etc., are all marked on
the graticule.

The Staircase

Another NTSC standard pattern that
is available with the model 1250 is the
“staircase.” The reason for the name
should be obvious from the waveform.
There are actually three different stair-
case patterns available, each with a differ-
ent purpose. They are shown in Fig. 3.
The pattern in Fig. 3-a is just 5 steps of
video luminance without modulation. The
screen will show a pattern of vertical bars,
starting at left with black and going to
white. The steps are 20 IEEE units each.
These bars can be used to check for lumi-
nance response and linearity. It’s the
same procedure as with the color bars:
Use a comparison pattern on one channel
of the scope. All steps in the signal at the
video detector must be exactly the same
amplitude as the signal from the model
1250. Turn the CHROMA switch on the
front panel of the model 1250 off to get
this signal.

Figure 3-b shows one of the two modu-
lated staircase patterns. Each step is mod-
ulated 20 IEEE units with chroma at
burst phase. To get this signal, push the
LOW STAIRCASE button. Figure-3-c shows
the high staircase—identical but modu-
lated at 40 1EEE units.

What can you do with these two unmo-
dulated staircase signals? You can make
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differential gain.

tests that up to now have been very difli-
cult. They arc for differential gain and
differential phase. Either of these can
cause color distortion. The TV studios
use these two signals for checking video
processing equipment of all kinds—vidco
monitors, VTR’s, ctc. Now, with these
two waveforms, you can check for these
parameters.

Differcntial gain means that the chro-
ma amplitude should not vary as the
luminance is varied. That is done for you
automatically: the staircase steps the lu-
minance from zero to maximum; the
amplitude of the chroma signal must
remain the same as the input. Any varia-
tion means that something is wrong in the
cquipment. The two modulation levels let

you check so you can be sure there is no
difference between low and high modula-
tion levels.

The chrome phase must not shift as the
luminance is varied from 0 to 100%. If it
does, you have differential phase-shift
problems. To check that, the staircase
pattern is displayed on a vectorscope with
chroma modulation. If there is any difier-
ential phasc shift as the luminance steps
up, it will show up as an angular shift of
the dot on the graticule. Use both low and
high modulation to make sure.

On the bench

The model 1250 can be a fast and accu-
rate aid to any kind of service work: color
TV sets, VTR’s, VCR’s, or you name it.
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The front panel of the unit is laid out so
that switching can be very casy. There are
1S pushbutton switches that are function-
ally divided into three groups. The NTSC
patterns are all selected by the right-hand
group, along with the FULL BURST, TOP
BURST (that onc turns off the burst for
only the top fourth of the screen on the
color bars and raster patterns: it’s used to
check the sync), CHROMA, —IwQ, LOW
STAIRCASE and HIGH STAIRCASE pushbut-
ton switches.

The next group, from right to left, are
the four convergence pattern switches:
DOTS, CROSSHATCH, DOTHATCH, and CEN-
TER CROSS. Those are mechanically inter-
locked with the NTSC switches; if any of
those is turned on the other patterns are
turned off. Because of interlaced scan-
ning, you may see a small vertical jitter in
the convergence patterns. That is normal
and won’t affect convergence adjust-
ments. It docs not indicate any problems
in vertical sync.

Last, but definitely not least, are the
RASTER switches: one for each primary
color and a raster ON-OFF switch. The ras-
ter ON-OFF switch is interlocked so that it
turns off the NTSC or convergence
switches that are on. There are three col-
or raster buttons; you can make eight dif-
ferent color rasters with them. All
switches off produces black at the 7.5
unit reference level. This is used for
adjusting the receiver brightness control.
Pure red, green, or blue rasters are for
purity adjustments. Red was used in
many older sets and some new ones. In
some sets with in-line pix tubes, the green
raster is for purity. By pushing any two at
once you can get the combination of the
two colors. Red and green give yellow,
and so on. The three pure colors could be
handy for checking the guns of a picture
tube for equal emission. Pushing all three
primaries at once gives you a pure white
raster at a 75-unit level.

The IF output can be used for tuner
substitution. It has a level of 10 mV with
no load, which is ample.

If you use all possible combinations of
switching, you can get a total of 28 differ-
ent patterns! The manual lists them.

For TV and VTR testing, the compos-
ite video signal is available through a jack
on the front panel. It has a gain control
that will vary the level from 0 to 1.5 volts
P-P. Turning the control fully counter
clockwise until a click is heard sets the
output at the standard level of 1.0 volt
P-P with the sync negative going. That is
the standard video input used for many
VTR tests. Any of the patterns can be
used to modulate the video signal. You
can feed the NTSC color bar signal into a
VTR, record it, then play it back to make
sure it comes out the same as it went in. If
you have sound problems in the VTR,
you can feed an RF signal into its tuner,
with cither of the two audio frequencies
as modulation.

continued on page 93
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hobby corner

An inexpensive wide bandwidth preamplifier in kit form that

has many applications on your workbench.
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

A WHILE BACK I WAS WORKING WITH SOME
low-level RF circuits and discovered that
my frequency counter would not pick up
those feeble signals. Needing that infor-
mation, I had two choices. One was to
rebuild the counter-input stage to provide
more gain. That seemed to be too much
trouble so I chose to add a preamplifier.

International Crystal (10 North Lee
St. Oklahoma City, OK 73102) has a lit-
tle two-stage, broadband-amplifier kit
that looked good for this application. The
BAX-1 has 30 dB to 6 dB gain over a
range of 20 Hz to 150 MHz—that was
just what my counter needed. | put it
together in about ten minutes and tempo-
rarily inserted it between the RF circuit
and the counter.

The setup worked so well that [ started
taking thc counter cabinet apart to stick
the amplifier inside. Fortunately, I decid-
ed to try a few more things before wiring
it in. Herc is what happened.

With the BAX-1 in the input line, my
AC voltmeter was much more sensitive.
Of course, all measurements were relative
instead of absolute but those really weak
ones were in there.

The BAX on the output of a little crys-
tal oscillator made an excellent low-power
transmitter. Placed between the antenna
and a shortwave receiver, it amplified the
incoming signals and thus enabled the
receiver to pick up weaker signals.

That’s just for starters. There is no rea-
son why the BAX can’t be used to
increase the sensitivity of a microphone. |
want to try it on my TV antenna and on
the FM in the car. The BAX is quite
versatile and, in some applications, should
be even better with a tuned circuit or fil-
ter before and/or after it. Needless to
say, mine hasn’t gotten into the counter
cabinet yet and probably won’t, at least
for a good long while.

The BAX-1 ($6.67 including postage
in U.S.A.) contains a circuit board, all
parts, and mounting hardware. You can
get the kit or build your own from
scratch. With International’s permission,
the circuit is shown in Fig. 1. There is
nothing critical about its construction.

In a couple of applications I found that
some method was needed to vary the gain
(there was too much). Of course, that can
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be done in several ways; for example: a
pot used as a voltage divider at the input,
or by varying the bias on a transistor. The
easiest way for me was to vary the applied
voltage. The BAX-1 specifies 9 to 15
volts but it works fine at much lower volt-
ages, too.

By the way, International has scveral
other interesting little kits that I really
want to investigatc. If you have used any
of them in unusual applications, how
about sharing your experiences with me
and other readers?

Technical training

In past columns I have mentioned from
time to time the nced for the serious hob-
byist to learn more than just tinkering
will provide. The real pleasure of elec-
tronics is found beyond the stage of fol-
lowing ‘‘cookbook’ building plans
(though that is a good place to begin).
The satisfaction that comes from experi-
menting, modifying and, ultimately, de-
signing is hard to beat.

Going beyond the simple matter of just
following instructions requires a basic
knowledge. Several suggestions have been
made for acquiring that base. Among the
suggestions was independent study—a
method probably most suited to a majori-
ty of the hobbyists.

One of the problems with independent
study has been finding the right materi-
als. I have told you about study materials
from the Heath Company and the Ameri-
can Radio Relay League, among others.
Recently, 1 have discovered some excel-
lent materials from the McGraw-Hill
Book Company.

McGraw-Hill publishes textbooks on a
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wide range of technical subjects. In the
electricity and clectronics area, the list
goes on and on from servicing to applied
mathematics. Of particular interest at
this point are a couple of texts that I have
had an opportunity to examine quite thor-
oughly. They are: Electronics: Principles
and Applications by C. A. Schuler, with
its Activities Manual ($16.00 and $7.50,
respectively) and Digital Electronics by
R. L. Tokheim, with its Activities Manu-
al ($8.50 and $5.75).

As a professional educator, I have
examined many textbooks over the years.
Those two arc near if not at the top in
instructional quality. Both are unusually
well-written and well-presented. Organi-
zation of content, clarity of circuit dia-
grams, and explanatory text are outstand-
ing. Best of all, from our standpoint, is
that those textbooks are as well suited to
independent study as they are to class-
room use.

I recommend either or both of those
books, depending upon your interests and
nceds, for building that base of knowl-
edge which will enable you to get the
most from your hobby. If you choose to
go that route, I also recommend that you
get the corresponding Activities Manu-
al(s). They are not necessary to an under-
standing of the texts but they will be an
additional help.

The Manuals contain specific lab-type
activities to illustrate and “nail down™ the
concepts in the texts. Components that
may be needed to carry out the activities
are readily available and inexpensive.
(You probably have most of them in your
junk box.)

It is unlikely that you can find those
books and manuals locally. Exact prices
and ordering information can be secured
from Gordon Rockmaker, Editor in
Chief, Electricity/Electronics, Gregg Di-
vision, McGraw-Hill Book Company,
1221 Avenue of the Americas, New
York, NY 10020.

Again, 1 urge those of you who have
not done so to do some studying and
enjoy your “‘work” more!

Photo timer

J. D. Miner of Lima, OH has written
about adapting a clock module for photo-
graphic use. Color processing, as you
know, requires several sequential timed
steps. Of course you can do that, J.D. It
will start at zero and read elapsed minutes
and seconds.

Most, if not all, modules have a reser



capability. Take the National 5316 as an | The world Of

‘I "
BIG 2% -
| g | example: Activate the seconds display electronlcs
D|SPI_AV - 1 | (pin 32) and then hoth the slow (pin 33) -
SOLID STATE ” and fast (pin 34) sct. The clock resets to gee-WIZal"dl"v

CLOCK/CALENDAR KIT midnight and the display, showing min-

0101 Displays time of day, date or alternate between utes and seconds, starts at zero.

both automatically. May be connected to 8 chm As a matter of fac i -shelf

speaker for alarm clock. Operates from 120 VAC 60 Hz. ) . 8 e ct. the off-the-shelf
commerical clocks that 1 have seen do

$49.95 wainut case extra, $24.95 . .
exactly the same thing. You might make

AUTO CLOCK CALENDAR KIT it a httle more convenient as a limer by

Test Equspment { Burgiar /Fme Acrms [ Hobbyist & Astomotve Electioncs

.. 0106 Displays either wiring the slow and fast pins to one dou-
hours and minutes, . i
= w, % Fonthiand[dayNor ble-pole switch.
“ seconds. Requires only But, J.D., let me pass along another
2 f i . .
'W Tgﬁi?aoﬁ“ize&‘fﬂ'};fg way you may like. Some 25 years ago.
operates on 9V when I was deep into photography, 1 ran

battery. Mounts easily . .
in compact two-inch across an article in one of the photogra-

¥ e~ enclosure (Not included) phy magazines about using a tape record-
cr to time color processing. What 1 did
wis to make a tape reeording of some
favorite music and, at appropriate times,
faded to instructions: ¢.g.. “in 30 scconds
do thus-and-so. . . . now.” Not only did
the tape do the timing and free me from
watching the clock. but it provided in-

structions ard music to “agitate™ by! R-E vouns FREE
h - L ]
Shown with CSC QT47S

Breadboard (not included) 32-pages of test instruments — from the
mu p,mamw SEND FOR o:tca’de%fg ﬁ:rg'riﬁer latest digital multimeters to the famous
FREE Festad k2l Hafeje EICO scopes. Security systems. Auto-

f’ 8-PAGE ‘E A, . motive and hobbyist products. Kits and
‘ ».., CATALOG [: 1 Ame"can assembled. EICO quality. EICO value.
e = i
“‘ - OO
—’

For FREE catalog, check reader service
14905 N.E. 40th Street, R-4

Hean card or send 50¢ for first class mail.
Associaﬁon Lm 108 New South Road
Redmond, WA 98052 (206) 883-9200 WE'RE FlGHTING FOR YOUR LIFE
CIRCLE 17 ON FREE INFORMATION CARD CIRCLE 40 ON FREE INFORMATION CARD

/ Hicksvilte, N.Y. 11801 J
THE BIG PLUS +
Graphic Equalizer

$29.95
$39.95 assembled

UNIVERSAL
DESIGNER
KIT

6100 Indispensable aid
to digital IC design.

2 pushbuttons, 2 read-

outs, 4 switch outputs,
8 LEDs, 2 generators,

2 counters, 5V supply pins.

$49 95 assembled

MED
HU = fow
d

1>

rmm Anatvzen

ASSEMBLED

$20000

KIT

$1 1000

GE
ON

PTS |. < &
80011799 ¢
Component 4
Analyzer S

LOADED with Quality Features!

Solid state component tester works in cr out of

c'rc.u't' i hOOk'uD t.o any standard » Stereo . . . Eleven Bands Per Channel o Extremely Low
oscilloscope. High, medium and low range Noise & Distortion « LED Peak Indicators « Center Detent
switch for matching the impedance of the (“flat”) sliders e Built-in ‘record” Switching e Line and Micro-
component being tested. phone Level Inputs/Outputs e Regulated Power Supply »
Dealer Net $54.95 Fully Guaranteed ¢ Horizontal or Vertical Cabinets e Kit or

Fully Assembled ¢ Plus Much, Much More!

Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

See the Yellow Pages for the Stocking Distributor or
PTS Servicenter Nearest You.

' AARON-GAVIN lNSTRUMENTS INC. :
\ : 17231 Corla Avenue Tustin, California 92680
f g send
4 T } 1y i Yes! I've enclosed $________: RUSH me cabinet O brochure
i assembiedegualizers at $200.00, p.p.d. ;
unassembled equahzer kits at $110.00, p.p.d. D Horizontal {flat) D Vertical (up-right) !

: >
: g residents de 6 sales rax
PTS ELECTR ONlcs, lNc- N CliBiro reert mcha e . EEElrex Visa & Master Charge urders accepted : g
» Name — =4
The Only Name You Need To Know  Address } S Card No. —_ C
an!
©
P.O. Box 272 Bloomington, IN 47402 812-824-9331 No. 8
CIRCLE 59 ON FREE INFORMATION CARD CIRCLE 31 ON FREE INFORMATION CARD 73
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Here’s a look at the various ways you can interface a micro-

processor to a 7 segment LED display.
J. TITUS, P. RONY, D. LARSEN and C. TITUS

1
REGARDLESS OF THEIR APPLICATION, MOST' -l 2
microcomputers nced peripheral 1/0 de- 7282 13
vices for the input and output of data. 2 16 15 4
The more common output devices in- g? 3 15 14: 5
clude 7-segment displays, 5 X 7 dot- 02 6] 7475 |10 13 c 6
matrix displays, printers and CRT dis- 03 7 8 120, I
plays. 8
This month, we’ll look at several meth- 4]_0_]13 10 -|
ods that can be used to interface 7-seg- _ ! |
ment displays, as well as different pro- " | I
grams to “drive” such displays that are 6/ 8|10[12/14/16|18 zizyzz
widely used in electronic games, calcula- me o 2
tors, point-of-sale (POS) terminals, gaso- oy m, NSA-5148
line pumps, children’s toys and taxicab 125
meters. (a2 19 15 (9 17 [5 P13 [N
One of the simplest methods for inter-
facing a 7-segment display to a micro-
computer consists of latchiyng the appro- 4[_0_]13 DS 8857 13
priate data values from the data bus 04 2 167, 13
under software control (see Fig. 1). The 05 3 il 12
latch’s inputs (7475) arc wired to the 06 61 1475 [10 24, ¥
computer’s bidirectional data bus, and 07 U 3 &y 10
the latch’s outputs are wired to a 7-seg- ' 9
ment decoder/driver (7447). The decod-
er’s outputs (current-sinking) are wired 18 |8
to the 7-segment display with 220-ohm +5 =
current-limiting resistors. When an Fig. 2
15 ; 2
| W— OUTI 25 instruction is exccuted, the con-
LS Y- tent of the 8080’s A register is latched by
> ok 13 ! o the display interface, and the two BCD
D7 = Ta— . 13 / / numbers represepled by D7-D4 and
DATA D6 51 7415 [ig 7] 77— W—— — D3-DO0 are illuminated on the two dis-
BUS D5 > 5 7 Lo (! / / plays. The instructions listed in Table 1
D4 - gl —= cause a ““39” to be displayed.
4LT—“3 . WA 1 mann To display a 10-digit number using this
— 5 method, 10 latches, 10 decoder/drivers,
ot T):>O4— 2200 70 resistors and 10 seven-segment dis-
125 n plays will be required. One method of
1/4 7402 reducing the “parts count” for this inter-
Fig. 1 face is to use a device such as the 8255

TABLE 1—DISPLAYING A 39 on the two-digit display.

/THIS SECTION OF A PROGRAM OUTPUTS THE
/BIT PATTERN 00111001 (OCTAL 071, HEX 39)
/TO AN OUTPUT PORT EQUIPPED WITH TWO
/SEVEN-SEGMENT DISPLAYS.

42}

[©]

E ]

o] .

pn—: MVIA /LOAD A WITH THE FOLLOWING IMMEDIATE

8 071 /DATA BYTE (HEX 39, BINARY 00111001)

T ouT /OUTPUT IT TO THE TWO SEVEN-SEGMENT
0 125 /DISPLAYS EQUIPPED WITH LATCHES

g . /CONTINUE WITH THE REMAINDER OF THE
a:( . /PROGRAM

74
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Programmable Peripheral Interface
(PP1) integrated circuit. This device can
be uscd as three independent 8-bit output
ports, so it is the equivalent of six 7475
latches. Therefore, two 8255 PPI IC’s,
along with 10 decoder/drivers, 70 resis-
tors and 10 seven-segment displays would
be required in the interface. An obvious
disadvantage of this method is the large
number of IC’s required. However, one
advantage is that the software needed to
drive this interface is relatively simple.
Also, the microcomputer only has to out-
put this information once to the interface
for the information to be continuously



displayed. This, of course, is due to the
latches or the 8255 IC’s in the interface.
Thus, the microcomputer can output nu-
meric information once and then go on to
perform any other required operations.

Another interfacing mecthod is digit
multiplexing. Multiplexing reduces the
display-interface electronics (number of
parts) to a minimum; however, at the
expense of longer and more complex dis-
play-driver software. Multiplexing a dis-
play consists of enabling or turning on
one particular digit with a digit-enable
code and providing the BCD numeric
information for that digit to a multidigit
display interface. In this way each digit is
turned on, one at a time, as the actual
BCD data for each digit is provided. Mul-
tiplexing is usually only used with multi-
digit displays.

As an example, let’s suppose the num-
ber “237" is to be displayed on a 3-digit
multiplexed display. To display this num-
ber the BCD value for the digit “7”
would be output to the interface along
with the digit-enable code for the right-
hand display. After a short period (1 us to
10 us) the BCD value for number “3”
would be output along with the digit-
enable code for the middle digit. Again,
after a short delay, the BCD value for the
number “2” and the digit-enable code for
the left-hand display would be output to
the interface. By performing this se-
quence S0 or morc times every second,
each digit in the display appears to be on
all the time. This display method is used
in hand-held calculators. Even though the
digits are being turncd on and off, it hap-
pens too fast for the eye to see. The-inter-
face for a 10-digit multiplexed display is
shown in Fig. 2.

When an OUTI2S5 instruction is cxe-
cuted, bits D3-DO of register A deter-
mines which one of the 10 digits in the
display will be enabled (turned on).
Therefore, these 4 bits constitute the dig-
it-enable code. Bits D3-DO are latched
(7475) and are decoded with a one-of-10
decoder (7442). The decoded outputs of
the 7442 are wired to the common cath-
odes of the individual digits in the dis-
play. Bits D7-D4 provide the BCD code
of the value to be displayed (0-9). These
bits are aiso latched (7475) and are
decoded by a 7-segment decoder /driver
(DS8857, manufactured by National
Semiconductor, Santa Clara, CA).

An additional display method involves
the use of an external display controller
IC to control the multiplexed display.
The Intel Corporation manufactures
some of these IC’s that are compatible
with the 4004/4040, 8080 and 8085;
these IC's are the 4269, 8279 and 8279-5.
National Semiconductor Corporation
also has developed two display controller
IC’s that can be used with 6-digit dis-
plays. One of the devices (the
MM74C912) can be used to display 0-9
and the other (the MM74C917) can be
used to display hexadecimal numbers.R-E
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The Clock of the 80’s!

A truly digital movement with traditional
analog display. The time is shown by three
electronic eyes as they move within three
concentric circles.

Ifyoulove contemporary design butwantthe
more traditional, here is the clock for you. In
creating our own version of the ever popular
Grandfather Clock,weusetheelectroniceyeto
display each second, minute, and hour, and
also the simulated pendulum motion.

The diagonal model which has no simu-
lated pendulum is available for wall mounting
or with base as a desk clock.

Our synthesized sounds composed of tic
toc, modified Westminster Chimes and
Bongs are available for any AMELECT clock.
The chimes and bongs are composed of six
frequencies, providing realistic bell sounds.
They are totally within clock cabinet.

The AMELECT clocks, cabinets may be
your choice of Cherry, Mahogany, Maple, or
Walnut hardwoods.

SIZES

Diagonal Clock—14’’ tall on base
Grandpa Clock—19'%."’ tall

Assembled Kit Base
CL7401A Diagonal $79.50 $59.50 $9.60
CL7402 Grandpa $99.50 $75.50
Chimes $45.00 $39.00

Indiana residents include 4% sales tax.
Shipping and Handling $3.50
To order write or call 1-219-297-3320

Allow 4 to 6 weeks for delivery

LECT

INCORPORATETD
Postoffice Box 367

GOODLAND, INDIANA 47948
Phone 219-297-3320
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computer

products

More information on computer products is available.
Use the Free Information Card inside the back cover.

PARALLEL INTERFACE, mode/ VPI-1, is an SS-
50 bus-compatible board providing four I/0 ports
to interface keyboard, printers, etc., with CPU’s.
Two MC6820 peripheral interface adapters, two
MC6522 versatile interface adapters or a combi-
nation of both give a total of 40 170 lines (36 of
them for input/output, 4 for input only) to hookup
to IC power drivers and buffers. The MC6522 has

oy
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two programmable timers that provide for real-
time interrupts and waveform generation. Ad-
dress selection and port selection are DIP-switch
or jumper-selectable. Prices: mode/ VPI-1board,
$32.50, plus $2.50 per order shipping and han-
dling; documentation, $5 ppd. Ohio residents add
state and local taxes where applicable.—F & D
Associates, 1210 Todd Rd., New Plymouth, OH
45654.

SINGLE-BOARD COMPUTER SYSTEM, Super-
board /I, is a complete personal computing sys-
tem on one board. It provides 8K BASIC in ROM;
8K RAM; 6502 microprocessor; user-program-
mable 53-key keyboard; video display interface,
audio cassette interface; machine-code monitor;
and 1/0 ports. Video display provides upper/low-
er case, graphics and game characters for up to
156 X 256-point resolution. Available options
include expander board with 24K RAM, dual mini-
floppy disc; port adapter for printer or modem;

“li l{,“ ~ B n:
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and 48-line expansion interface. Also available
are an assembler/editor, extended machine-code
monitor and complete software library. System is
powered by +5-VDC 3-amp supply (not includ-
ed), and is also available as Challenger 1P com-
plete with case and on-board power supply. Sug-
gested retail prices: Superboard I, $279; Chal-
lenger 1P, $349.—Ohio Scientific, Inc., 1333 S.
Chillicothe Rd., Aurora, OH 44202.

16K EPROM BOARD uses 2708 16K memories
compatible with Digital Group 2708 systems.
Features 8K or 16K selectability with each 8K
memory block jumper to any 8K boundary and

CIRCLE 123 ON FREE INFORMATION CARD

fully buffered address and data lines. The board
comes assembled and ready for EPROM inser-
tion. Price per board, $99.50; 2708 EPROM's,
$12.50 each.—PEC, 21720 Alcazar Ave., Cuperti-
no. CA 95014,

S$S-50 BUS VIDEO BOARD has an 80 X 24 for-
mat with hardware scrolling, X-Y addressable
cursor and multiple-character generators that
allow user-programmable character sets. The
board contains a 2716 EPROM with 128 upper

CIRCLE 124 ON FREE INFORMATION CARD

and lower case ASCII character set, plus a TMS
2716 socket for optional 128-character set; plus
2K RAM. User can create own graphics for stor-
age on PROM, disc or tape. The board can be
used to display up to 256 characters simulta-
neously, either in inverse or normal mode, at half
or full intensity. The board is addressable to any
2K boundary; addressing aliows multiple boards
at the same address. Available software includes
GMXBUG video-based 3K ROM monitor, sepa-
rate driver routines and a program that lets you

create your own characters. Price:
$458.76.-Gimix, Inc., 1337 W. 37th PL., Chicago,
IL 60609. R-E



new, ideas

RELAY MULTIVIBRATOR

AMONG THE EARLIER MULTIVIBRATORS,
one of the simpler models was a device
using two relays and one or more capaci-
tors and resistors to control the timing
cycle and operating frequency. When it
comes to small size and speed, all is in
favor of the solid-state clectronic multivi-
brator.

current activates relay RY I and causes its
normally closed contacts (RY!-1) to
open. When the CI charging current falls
below the hold-in rating of RYI, the
rclay releases and closes contact RY-1.

At that moment, the coil of RY2 is
connected across C1. The capacitor starts
to discharge and the discharge current
energizes RY?2 and causes contact RY2-1
to open. When the discharge current
drops below RY2’s hold-in current rat-

$1
——o]
RY2.1 RY1-1
O—
oc RY1 RY2
J ]
=1
FIG. 1
s1
—o
RY2-1 RY1-1
o_
il RY1
5 RY2
‘V
= C1

FIG. 2

However, from time to time we may
need the simplicity of the relay multivi-
brator. Most circuits shown in literature
usc the charging of a capacitor to control
the timing and onc or more resistors to
limit the discharge current so it won't
damage the relay contacts. The circuit in
Fig. 1 was developed around two relays
and a single capacitor to perform the
same tasks as the more elaborate cir-
cuits.

Circuit operation is as follows: When
switch S1 is first closed, the C1 charging

ing, contact RY2-1 closes to start the
cycle anew. The multivibrator will switch
back and forth between the relays at a
frequency governed by the capacitance of
Cl1. the resistance of the relay coils, the
applied voltage, and the hold-in current
of the relays. As the relays cycle, switch-
ing operations can be carried out as
needed by auxiliary contacts on either or
both relays.

A potentiometer can be inserted be-
tween the relays as in Fig. 2 so you can
vary the cycling.—J. Ofer

S-/67
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NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published entries, upon pubiica-
tion, will earn $25 plus a Circuit Board
Holder, Standard Base and Tray Base
Mount from Panavise Products, iInc.
(See photo below.) Selections will be
made at the sole discretion of the edito-
rial staff of Radio-Electronics.

| agree to the above terms and grant
Radio-Electronics Magazine the right
to publish my idea. | declare that the
attached idea is my own original materi-
al and that its publication does not vio-
late any other copyright. | also declare
that this material had not been previ-
ously published.

Title of Idea

\ Signature

Print Name Date

Street

City State ZiP

Mail your idea along with this coupon
to:

New Ideas

Radio-Electronics

200 Park Ave. South

New York, NY 10003

LemT OFFH
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PHILIPS HICKOK

®

New Portable Digital Capacitance Meter

vooeL 820 FLUKE]| DIGITAL MULTIMETERS
®

* Measures capicitance
from O.1pF to 1 Farad

* Resolves to 0.1pF » Six functions « 3'2digit resolution
* 10 ranges for accuracy dc voltage ]
and resolution ac voltage * 0.25% basic dc accuracy
* 4 digit easy-to-read LED Model 8022A:; dc current * LCD display
display The Troubleshooter ac current Sloverioaaootacton
* 0.5% accuracy re;tstance P
S e . diode test
* Special tead insertion
jacks or banana jacks $1 39

* Fuse protected

* Uses either rechargeable
or disposable batteries

Call For Our Price * Overrange indication

Model 8020A:
The Analyst

* WIDE RANGING — from 199.9 pF full scale

( I- DATA PRECISION (0.1 pF resolution) up to 1999 LF full scale, in

eight ranges .virtually every capacitance 'l .
Model 938 e e Tt = $1 79 'th(:der:vae?t?gAa'tor
. o * FAST AND EASY TO USE — Direct reading,
0.1 °A), 32 'Dlglt, LCD DIGITAL pushbutton ranges. Just piug in :«;nd read. " :

CAPACITANCE + EXCEPTIONALLY ACCURATE — provides
+0.1% basic accuracy.

» TOUGH AND COMPACT — Built fo take rough
usage without koss of calibration accuracy. Fits
and goes anywhere; takes very littie bench
space; always handy for quick capacitance
checkout, matching, calibration, and tracking

* PORTABLE — Paimsized, hightweight, operates
up to approximately 200 hours on a single 9V
alkaline battery.

* EASY READING — big, clear, high-contrast
3Y2-digit LCD dispiay, a full 0.5" high, readable
anywhere,

* VALUE PACKED — Outstanding measurement
capability and dependability. Outperforms DC
time-constant meters, and even bridges«costing
2 to 5 times as much.

* RELIABLE — warranteed for 2 full years.

« Seven function N EW

1
dc voltage
ac voltage
dc current !

HICKOK

R ac current N
 LX304 DIGITAL MULTIMETER fosisianos * Nine functions + Peak hoid on voltage
diode test dc voltage and current functions
Sl achvollsge + Selectable audible
FAST, EASY, * 3%-digit resolution gg aurr= indicator for
ONE HAND N EW * 0.1% basic dc accuracy resistance continuity
0 . or level detection
* LCD display diode test
0 PERAT' 0 N | ) conductance (1/R) * 3V2-digit resolution
e ot logic ‘?V?' a0 * 0.1% basic dc accuracy
» Free case continuity detect :
AVAILABLE NOW « Two year parts temperature (K-type * LCD display
$8995 and labor warranty thermocoupie) » Overload protection
New Low Distortion Function Generator New Sweep/Function Generator

mooet 3020
MODEL 301 0 MPREEISION * Four instruments in one

*» Generates sine, square and triangle package—sweep generator, func-
waveforms tion generator, pulse generator.
tone-burst generator.

* Covers 0.02Hz-2MHz
* 1000: 1 tuning range

» Low-distortion high-accuracy
outputs

* Three-step attenuator plus
vernier control

* Variable amplitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges
» Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0.1Hz to 100kHz

* Variable DC offset for engineering

Call For Our Price

Call For Our Price

applications ® internal linear and log sweeps
* VCO external input tor sweep-frequency * Tone-burst output is front-panel or
tests externally programmable .
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o T PRECISION

DORIC

LEADER

Non-Linear Systems

(i-DATA PRECISION

PORTABLE

OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems.

MS-215

Dual Trace 15 MHz
Reg. price $465.

$399%

MS-15

Single Trace 15MHz
Reg. price $349.

$299°%
MS-230

Dual Trace 30MHz
Regular price $598.

$499%

e
o

SUPER
SPECIAL

HICKOK 385X
500MHz COUNTER

Reg 499*

NOW 2299

STAgIL Ty

S5 -
CO F
OSC’LLATOR
LIMITED QUANTITIES

THESE 1980 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

Model LBO-520
30 MHz Dual Trace
Scope with Delay Line

List Price $1100

$879%

High Sensitivity.
Wide Bandwidth.
Single Shot Trigger. P-D-A CRT.
* 5mV sensitivity facilities accurate signal viewing from low level sources.
* Built-in delay line makes it easy to view the leading edge of a pulse.

* Single shot trigger (CH-1, CH-2} captures transient phenomena — no
guesswork, no “double-takes™

o1 PrECISION

1479 Dual-Trace 30 MHz
1477 Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz

1405

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

Single-Trace 5 MHz

Automatic Transistor Checker

MODEL

LTC-906

Lights Up. Sounds Off. Measures.

Identifies. Displays.

* A multipurpose, portable, transistor checker
automatically better for laboratory, shop
and school.

e Checks transistors, FETs, dlodes good or bad
& in or out of circuit.

s Automatically tests a broad range of parameters
with simple, program on-off switches—no
confusing buttons or lead changes.

* Automatically identifies Germanium or Silicon,
plus emitter base and collector.

* LED display plus audible tone indicates
defective or good performance

* Absolute meter readout of DC parameters

Regular price $189

LEADER
instruments Corp

$159.%

_J

®° TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224

THE TEST EQUIPMENT SPECIALISTS

Apuancs

www americanradiohistory com
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address
city. state___zip.

MM €LECTRONICS, Dept. 4 R 1020 W. Wilshire, Oklahoma City, OK 73116
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Don't cut
vourself out
of a career as a
two-way radio
technician...

MTI offers the only'training for
professional FM two-way radio
available. Qualified technicians
are employed in government, in-
dustry, and public service. But
training is your key.

You could cut out a career as
a two-way radio technician by
cutting out this coupon. We'll
send you information on how you
can learn more about this spe-
cialized field, at home.

Name
Address
City
State/Zip

83D

MTI

Mobile Training
Institute

Box 735, Camp Hill, PA 17011-U.S.A.
-------------J
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Now Build Professional
Quality Printed Circuit
Boards INSTANTLY With

--—-“-—TM
A wmillwVl il

by @(ﬂlishnp Graphics, Inc.
sensmive GOPPER
Design Products

With E-Z CIRCUIT’s revolutionary new
pressure-sensitive Copper Design
Products, you actually build “instant™
professional caliber PC boards right in
your own shop or home, WITHOUT
chemicals, artwork, photography,
screening or etching.

The exclusive new E-Z CIRCUIT
Copper Design System contains every-
thing you need to produce or repair a
professional, printed circuit board with
electrical and- mechanical character-
istics that simulate those of etched
“production house” PC boards. Our
unique Technical Manual, with easy-to-
follow, iliustrated “how to” tips and

For your copy of this value- packed

102, including information on the
location of your nearest E-Z CIRCUIT

postage and handling — along with
% your name and address to:

E-Z CIRCUIT Technical Manual & Catalog

Distributor, send $1.00 — plus 50¢ for

techniques shows and tells you how.
E-Z CIRCUIT's pressure-sensitive

copper products are only one

dimension of the E-Z CIRCUIT family.

The comprehensive E-Z CIRCUIT

Technical Manual & Catalog 102

contains detailed information on the

entire product line, including:

e PC Drafting Aids to help you create
professional PC board artwork

* General Purpose PC Plug Boards,
DIP & SIP Sockets, Terminal Pins,
Wire and Accessories for building
PC boards with today’s fast, modern
wire wrapping methods

N A I E.¥ | " B I 7
= A miKauUl i
by @ Bishep Graphics. Inc.
®

5388 Sterling Center Drive » P.0. Box 5007 RE
Westlake Village, CA 91359 U.S.A.
(213) 991-2600 » Telex: 66-2400

M
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OSCILLOSCOPE
continued from page 43

The LLM318 op-amp (IC302) is used as
a voltage comparator, holding the trig-
ger input of the 555 positive until the
timing capacitor has completely dis-
charged. Premature triggering during re-
trace is thus prevented. The 555 pro-
vides a squarewave output at pin 3 that
goes to +9 volts while the ramp is rising
and drops to ground during retrace and
hold-off. That line is capacitively
coupled to the CRT grid to suppress the
beam except during the sweep.

Baseline generator: The retrace-sup-
pression line is used via R330 to syn-
chronize the zero-baseline oscillator
Q306, insuring that the switch from
baseline to signal display will always oc-
cur at the start of a retrace when the
beam is suppressed. For the lower sweep
speeds, synchronization requires a
slower oscillator, and for that C319 is
switched in.

Each time unijunction transistor Q306
fires, C316 discharges through R332,
setting flip-flop Q307—Q308 through
D308 and initiating a baseline sweep.
After the baseline sweep (or several
sweeps if C316 is not discharged after
the first one) pin 3 of the 555 goes low,
bringing the base of Q307 low through
C315 and D307, thus resetting the flip-
flop for a senes of signal displays.

Power supplies: The power supplies
(Fig. 5) are entirely conventional except
for the —900-volt tripler. Diodes D105
and D106 charge C102 to the peak nega-
tive voltage of the transformer secon-
dary on the negative half cycle. On the
positive half-cycle, C102 and the sec-
ondary appear in series to charge C101
to twice the peak secondary voltage
(negative on top), through D103 and
D104. On the next negative half-cycle,
C101 and the secondary appear in series
to charge C103 to three times-the peak
secondary voltage through D101 and
D102. The drain on that supply is about
200 uA, so the 0.1 uF Mylar filters are
quite adequate. Some of those capaci-
tors are used at 20% or so above their
rated voltage, but many have been test-
ed at four times rated voltage with no
breakdowns. Any string of five to ten
Zener diodes adding up to about 900
volts will do for D109 through D113 if
180-volt Zener diodes are hard to find.
Capacitor C105 filters out the 60-Hz
noise picked up from the power trans-
former by the CRT heater winding.

We must breakoff our discussion of
the oscilloscope’s power supplies now
and will conclude it next. month when
we will also go into construction,
checkout and calibration. R-E

| Help light the candle of understanding.
‘Contact your local chapter of the

Epilepsy Foundation of America.
|Or write Epilepsy, Washington, D.C. 20036.
I{Incorporating the former National Epilepsy League.)




More information on radio products is available. Use the
Free Information Card inside the back cover.

AMPLIFIED MICROPHONE, mode/ T°M, has in-
tegral touch-pad encoder, 12-key keyboard and
LED display. Other features include preamplified
electret element, digital integrated tone genera-

4
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tor with 3.5795 crystal, and a mixer amptifier with
up to 15-dB gain. Power is supplied by 6-0.16-
volt DC sources. Mike is housed in rugged
shielded plastic, and an 8-foot, 3-conductor ca-
ble is included. Suggested retail price; $105—
The Astatic Corp. Conneaut, OH 44030.

THREE-BAND ANTENNA, System Three, is a
lightweight antenna designed for 10-15-20 me-
ters, and features low SWR across the entire
bandwidth, and a 14-foot X 4-inch boom length.
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The antenna can survive up 100-mph winds.
Direct feed with 52-ohm coax cable or a balun
and has a power-handling capability of 2000
watts. Suggested retail price: $179.95.—Wilson
Electronics, P.O. Box 19000, Las Vegas, NV
89119,

CORDLESS REMOTE TELEPHONES, models
CP-100S and CP-2008, contain full duplex cir-
cuitry and have an effective range of 300 feet.
Features include pushbutton number entry, auto-
matic redialing of the last number called, and
rechargeable nickel cadmium batteries. Mode/

CIRCLE 113 ON FREE INFORMATION CARD
CP-100S is portable style and CP-200S5 is phone
handset style. Suggested retail price $269.95.—
Cobra Communications, Dynascan Corp., 6460
W. Cortland St., Chicago, IL 60635.

MORSE CODE READER, Morse-A-Word, assem-
bled or kit, is designed for SWL's and amateur
radio operators. Accepts audio signals from com-
munications receivers and displays 8 digital char-
acters sequentially. Other features are a 5- to 35-

| MORSE-A-WORD
(et () i N
K | HURL i1l

THinoerafe

© @
8
—!
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word-per-minute code speed, a built-in oscillator
and monitor speaker for code practice. The unit
measures 7.735 W X 575 D X 3.375 inches H,
and weighs 4 Ib. Suggested retail prices: kit,
$169.95; assembled, $249.95.—Microcraft
Corp., Box 513, Theinsville, Wl 53092.

CB RADIO, model/ PC-100, has a wide range of
control functions including volume/squelch, RF

microphone gain, clarifier, tone control and ANL.
A panel switch provides instant shift to Channel 9.

FNEE
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Performance is monitored by a meter reading
signal strength and power output, a TX modula-
tion indicator and an RX lamp. Operation is from
13.8 VDC, positive or negative ground. Sug-
gested retail price $119.95.—NDI, 22125%: S.
Vermont, Torrance, CA 90502.
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

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.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the BS.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-80

Grantham College of Engineering
P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study

9 reasons why
the real pros

prefer Endeco

desoldering
irons
1. Operates at 120v, 2. Flexible,
40w, Idles at 20w burn resistant
for longer tip life Neoprene
cord set

3. Cool,

unbreakable /
polycarbonate
handle

S

. Exclusive
bracket
insures
alignment,
prevents \
\

5. Safety light
in handle
27 6 Stainless  \ ittqlslso‘:hen

7 steel
construction

7 7. Temperature
I 8. Eight tip sizes.

] control.
Comes with Low, high
063 1D. or off.

9. Converts to soldering iron
with 1" shank type tip

See your distributor or write . . .

Enterprise Development Corp.

5127 E. 65th St. * Indianapolis IN 46220
PHONE (317) 251-1231
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service clinic

How to locate faults in the all-electronic tuners

THE ALL-ELECTRONIC TUNER HAS BEEN
with us for a while. Now they are begin-
ning to show up on our service benches,
too. As with all of the other innovations,
we have to devise a method of attack for
the problems that are showing up.

The problems are complicated. Howev-
er, there is an old saying: “All complex
circuits are nothing but a lot of simple
circuits tied together.”

If we look at the schematic of the elec-
tronic tuner functionally and rationally,
we can get a much better idea of what is
wrong and where. Most of the troubles
will be the same as in the older mechani-
cal tuners—snow, wrong channels, and so
on. Translation: What does the thing do?
It tunes in, converts and amplifies the RF
TV signal, and makes the IF out of it.

ANT
: IF OUTPUT
TUNER —?—»
TUNING =
VOLTAGE
REMOTE
CONTROL |[-»{ CONTROL
RECEIVER UNIT

CHANNEL-SELECT
DATA

] [

HEEE
(=1 [~ []
M=

KEYBOARD
FIG. 1

The all-electronic tuners are composed
of two major parts—the tuner itself and
another unit that controls it. Figure 1
shows a block diagram. The tuner con-
tains no moving parts. The only things
that “move” when you change channels
are voltages. The control circuit can be
fairly simple, ranging from a couple of
IC’s to generate the voltages, all the way
up to the frequency-synthesizer and mi-
croprocessor-controlled types. The pur-
pose of the control circuit is to generate
the tuning voltage in response to signals
from the keyboard.

JACK DARR, SERVICE EDITOR

Understanding that gives us our first
handle on the problem. Look at the TV
set. What is it doing? If the answer is
“nothing”, providing just a plain or
snowy white screen, then we may have a
tuner problem. To make sure, use the old
test: Feed the output of a tuner subber
into the IF input and see if the rest of the
set works. If so, the problem is definitely
in the tuner and we’ve eliminated a whole
lot of things.

The tuner will have the standard
stages: an RF amplifier, usually a dual-
gate FET, a mixer, another mixer, and
the oscillator. All tuning will be done
with varactor diodes that are controlled
by the tuning voltage from the control
unit. If the TV set tunes to a wrong chan-
nel, or refuses to change channels, the
first thing you need to check is that tun-
ing voltage.

Sams, and others, provide us with the
other necessity: very complete service
data and pinouts on the various circuits.
Among that service data is a table of the
tuning voltages you should get for the
various channels. For example, let’s look
at the tuner in an RCA CTC-92A chas-
sis. You should read + 1.8 volts for Chan-
nel 2, 4+19 volts for Channel 6, +8.5
volts for Channel 7, and +14.6 volts for
Channel 11. Punch in the various chan-
nels on the keyboard and make sure these
voltages are correct; there is a small toler-
ance. If the tuning voltage is OK but the
tuner still doesn’t work, then the fault
should be in the tuner itself and not in the
control unit.

Bandswitching is also done by voltages
and switching-diodes. Those voltages are
also given in table form in the service
data. If they prove not to be correct, you
have a control-unit problem. Same princi-
ple goes for the tuning voltages. If the
voltages are correct, the trouble lies in the
tuner circuitry.

Since these are tuners, we can use sig-
nal-tracing tests to find out which stage is
bad, just as we did with the mechanical
tuners. Inject a signal into the mixer
input. If that produces some kind of pic-
ture or at least a reaction, move to the RF
input. Easy way: you do not have to make
contact with the circuit. For safety’s sake,
connect a short piece of insulated wire to
either lead of an antenna, or to the RF
output of a bar-dot generator. Just hold-
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ing the insulated end of the wire near the
input of a stage should radiate enough
signal into it to get some reaction.

Many of those units are modular. At
first, you would probably be better off
simply to replace the suspected module.
However, when you’re more familiar with
them, you could try to locate and replace
bad parts since the modules are pretty
good-sized with ‘“‘room to work” and
make tests.

A lot of set-makers have come out with
very detailed descriptions on how those
circuits work, along with servicing hints
and check-points—Magnavox, RCA,
Sylvania and others among them. Get
hold of those descriptions and read up on
them. They provide a very valuable
source of reference and familiarization
material. Service data is absolutely neces-
sary so that you’ll know where the test
points are for the voltages, etc.

So, 1 don’t see why the new tuners
should be any more ditlicult to service
than some of the impossibly-crowded old
ones. In many cases, they should be a lot
easier! (For our sake let’s hope so.) If you
use a calm “functional approach:” Look
at it and see what it’s doing, then look at
the service data and see what could make
it do that, the new tuners should be much
simpler than you’d think at first glance.

New service center

I’ve just gotten a notice that PTS Elec-
tronics, Inc., has opened a new service
center at 1289 Madison Ave., P.O. Box
41043, Memphis, TN 38104. They re-
build tuners, modules, and quite a few
other things. That should improve service
for people in the Mid-America area. John
Postlewaite, General Manager, invites all
technicians to visit the new facility and
get a first-hand look at the many things
they can provide to help us out. R-E

service
questions

VERTICAL RASTER LINES
I'm having a problem with a Zenith
model 20X1C38. The set has bright verti-
cal lines in the raster. So far nothing that
I've checked or changed has had any
effect! Any help would be appreciated—
0.B.G., Albuquerque, NM.

continued on page 84
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TR-1000 600 MHz FREQUENCY COUNTER

THE BEST VALUE IN FREQUENCY COUNTERS
COMES TO YOU FROM TRIONYX INDUSTRIES . . .

THZ NEV® TRIONYX TR-1000 HAS 3EEN JZSIGNED 70 SUC4 STANDARDS THAT ONLY
MOCERN DAY TECHNOLOCGY CAN GIVE YOU WATH FERTLURES YOU'D EXPECT ONLY
FROV FRELUENCY COUNTERS COSTING VIANY TIVMES MOFE. “HE TR-100C FZATURES
AN AT FACTIVE HEAVY BLACK ANODIZED ALUVAMUM CAEIMET. LARSE .4" LED

DIGIT PISPLAYS, SELECTABLE GATE TIMES & T4 GATE INDICATORS, BDIRZCT AND

PRZSCaALEL INPUTS FROM 10 Fz to €08 Miz. 3C DEM ANC 1 MEG OHM INPUTS
BOTH ™ T+ AMPLIFIED SUPER SENS MIVE D)0JDZ PROTJECTED CIRCUITRY, AUTO-
MATIC CECIMAL POINT, FULLY SOCKEFED iIC'S, PORTABLZ POWER FACK (4 AA
NICADS), AND RAPID AND TRICXLE CHARGING CIFCUITRY.

SPECGIFICATIONS

FREQLEMCY
RANGES:

Cirect » 10 Hz to 6J MHz
Presceled « 10-MHE to
600 MHz

SENSITIVTY: <15 mw at 30 MHZ typical

TEMP.
STABILITY:

GATE TIMES:
RESOLWUTION:

INPUT
IMPEDANCE:

‘INPUT
PROTBCTION:

DECIMAL
POINT
POWER
REQUIRE-
MENTS:

BATTERIES:
SIZE:
WEIGHT

25 mvat 150 VHz typical
<5) mw at 450 NlHz ¥ypicat
S PPV/C° (= 1 FPM
20° -0 40° typ)
Szlectable — 1.0 second
C.1 second
1Hz-_0Hzto3 Mtz
10 Hz - 10 MHz to 50 MHz
100 Hz- 10 MH= tc €00
MHz (Presceled)
60 MH< - 1 Meg shuted
Lty 20 pf
600 MHz - 50 ohm
Diract mput —
100¥Y uptol) Mkz
50 ¥ up to 6) Mz
Presceled inpLt —
V rnex.
Automrztic placemant

9+0 15V AC or DC 30 ma.
4 eachAA Ni-Cad

33%"Fx5"Wz5%'D.
1Lb. 20z. with bzt-eries.

3
Complefely Assembled

o< tr TRIONYX Iadustries with a
fcr gour best value in 1-Year Warrcn'y

Frejuency Counters.
PACKAGE INCLUDES:

ORDER YOURS TODAY TF-1000 freqcy. counter

Maste- Charge, VISA, Chech, felescoping anfenna
Fhone Orders Acceoted ‘( porwer pack

TRIONYX INDUSTRIES 40 wicad batkery pack

6212 CHFFMAN REL. forn  $159.95
INDIA\APOLIS, IND. 46268 208 iscianapolis, Wnd.

._:]7-29]-7280 lrdiano  recidents add 8% tox
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L ANTENNA
& PROBLEM?

DYMEK HAS THE SOLUTION
WITH THE DA 100D.

Need Full Frequency Coverage? The
DA100D covers the entire frequency range of
50kHz - 30MHz.

Looking For Better Performance? Dymek
users worldwide praise the DA100 and its
ability to out-perform long wire antenna
systems.

Worried About Impedance Problems? An
output impedance attenuator switch prevents
RF overload and matches varying receiver
input requirements.

Want To Go Portable or Mobile? Selectable
operation from either 115-230VAC or 12VDC
allows both fixed and mobile or marine
operation (DA100DM available for use on or
near saltwater).

Money Back Guarantee,

Rent/Own Plan Available (U.S. Only). Specs and
Details on Request. CALL TOLL FREE NOW.

800/854-7769
Calif 800/472-1783
Local 714-621-6711 = TWX 910-581-4990

McKAY DYMEK COMPANY

{ 111 S. College Ave., P.O. Box 5000
Claremont, CA 91711
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TUNER SUB
$19.95

Since all tuner subs that we know of are modified
TV Tuners, we decided to market an excellent per-
forming 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 cabi-
net 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 sell biasing so there is no R.F. gain
control to fiddle with . . . It works equally well on
tube or transistor sets. . .b/worcolor. . .andis
as easy to use as starting a fight with your wife (well,
almost). All you need do is hook the set's IF cable to
the “Poor Boy"" and view the picture . . . That's it

.. 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 alf the 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. It comes completely wired and tested including
batteries and ready to use. Send a check for only
$19.95, plus $1.50 shipping.

Master Charge and Visa accepted
Try it for 10 days . . . If not completely satisfied
.. return for full refund.
CALL TOLL FREE 1-800-433-7124

TEXAS TUNER SERVICE

4210 N.E. 28TH STREET,
FORT WORTH, TEXAS 76117

[+
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SERVICE QUESTIONS
continued from page 82

This onc has a vaguely fanuliar look.
Quite a while back, I had a similar prob-
lem, also in a Zenith of about this vintage.
After “checking and changing cverything
we could think of,” I noted that with a
probe held ncar the high-voltage cage the
stray pickup waveform showed something
odd. If you turn the gain up until you can
only sce the horizontal part of the wave-
form (the spike is up and ofl-screen),
note il therc arc small vertical spikes on
it. This is the scan part of the waveform.
Alter some nail-biting, we tricd changing
the flyback and that fixed it!

I've still got the original flyback in a
box and (o this day 1 have no idea at all
what the defect is! My only guess is that it
could be some kind of oddball ringing in
one ol the windings.

ARCING PROBLEM

When | turn the brightness up on this
Admiral model 4H12 chassis, light and
dark horizontal streaks show up in the
picture. I've checked quite a few things
with no luck. Any ideas?—S.L., Massa-
pequa Park, NY.

(I suggested that he do a few things,
and check the high-voltage rectificr tube,
etc.) Later he wrote:

“I checked all the things you men-
tioned. While I was working, | happened
to touch the degaussing coil socket and it
bit me! I disconnected it, and the arcing
disappeared. A new degaussing coil fixed
it. Thanks!

Glad to hecar he found the trouble.
Degaussing coils can do some fantastical-
ly funny things.

MYSTERY STEREO IDENTIFIED

I can’tidentity this AM/FM stereo that's
labeled “2S2,” and is made in Taiwan.
One source told me it was an Admiral
model ST-1000, but Admiral says no. Both
the output transistors are shorted, and a
diode in one transistor base has ex-
ploded. The PC board schematic shows a
diode as being a “KB-162"" and something
else is shown as a 15-ohm resistor. The
KB-162 in the working channel tests as a
diode, but the 15-ohm resistor looks more
like a glass diode. It checks out as a glass
diode too, but if it is it’s leaky! It has a low
front-to-back ratio. Any help will be much
appreciated.—J.P., Lewistown, MT.

Without much hope, | looked in my
Admiral hile and found a 2S2 listed that
certainly looks like the minischematic
you sent! (Sams Photofact Folder No.
1443-2 shows it.) The output transistors
arc a complementary-symmetry pair. An
RCA SK-3083 replaces the
2SA699A(Q),PNP, and an SK-3054 re-
places the 2SC1266A(Q). The bias diode
is an SK-3087.

Both the Sams and Admiral schematics
show rwo diodes in series in this stage. I
the “‘something” you have checks as a
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diode. I'd say that it is onc. (Just to dou-
ble-check on the leakage, lift onc end of
the transistor and repeat your tests.)
Since it has 0.7 volt across it, it is proba-
bly a silicon diode. Perhaps an Si and a
Ge diode were used in series (o obtain the
required bias voltage. 1 once had an
amplifier that had onc Si and one Ge
transistor in the output stages. I replaced
them with two Si’s; this resulted in quite
a lot of distortion. | finally checked and
found out what was going on.

TRANSISTOR SUBS WANTED

1 need replacement transistors for a
Dynaco model 120 power amplifier. | can’t
seem to locate them anywhere. | under-
stand Dynaco is out of business. Can you
help?—H.K., Akron, OH.

Yes, apparently Dynaco has gone out
of business. Sams lists the name but not
the address and no Photofacts schematics!
However, the RCA SPG-202X Transis-
tor Guide shows the 2N3053 as an SK-
3024, NPN silicon, TO-39 case; the
2N4037 is an SK-3262. NPN silicon,
TO-39 case. The voltage for cach is about
90. That should do it.

TEXTBOOK ON PICTURE TUBES?

I'm looking for a textbook on picture
tubes that tells how to test and handle
them, what instruments to use, etc. Can
you give me the name of such a book?—
J.0., Richmond, IN.

I’'m afraid not. This information is ali
available from set manufacturers (in their
service data), and from picture tube man-
ufacturers such as RCA, GE, Sylvania,
ctec. The *‘picturc tube characteristics”
books show a great dcal of data on basing,
voltage ratings, specs, etc. You should be
able 10 obtain these books from your local
radio-TV supplier.

In order to test picture tubes, you need
a picture tube tester! These are manufac-
tured by scveral companies. The instruc-
tion manuals give all the necessary data
on how to use them. Suggestion: Try to
obtain a Heathkit manual that describes
one of this company’s better picture tube
testers. This manual will usually have a
full circuit description and a very well-
written explanation.

WORKS ON JIG, NOT IN SET

This RCA CTC-46 works on a test jig.
Put it back in the cabinet and the vertical
oultput transistors blew out! However, the
yoke resistance checks out OK.—J.S,,
Lakewood, CO.

Well, the vertical output used here is a
complementary-symmetry circuit, as
used in audio amplitiers. It will withstand
an open but a short will damage it. So,
you have a short somewhere in the verti-
cal yoke or in the pincushion circuitry. If
the yoke resistance seems to be OK.
check the pincushion corrector circuitry,
looking for possible shorts to ground or to
boost. It’s bound to be in therc some-
where! R-E



More information on new products is available. Use the
Free Information Card inside the back cover.

VOLTAGE METER, the Voit Sentry, is designed
to identify faulty outlets and circuits. It can be
plugged into the common outlet to indicate the
voltage level. The scale is divided into Normal,

S,
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Brown-Out and Surge. The meter also shows the
actual voitage being fed to an appliance plugged
into the same outlet. Measures 22 X 22 X 1%
inches. Price is $14.95.—Whitesavers Co., 71 E.
13th St., Huntington Station, NY 11746.

SOLAR POWERED RADIO, 3 solar cells operate
this 8 oz., 1.5 volt AM radio during daylight hours.
By means of a selector switch, the radio can also
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run during darkness from a battery contained in
the case. Suggested retail price $39.95.—Solec
International, Inc., 12533 Chadron Ave., Haw-
thorne, CA 90250.

HEX KEYS AND WRENCHES, offers 4 new sizes
of short-series standard right-angle hex keys,
sizes %", %', %" and %", and two new long-
series, sizes 8mm and 10mm. Featured are
pouched sets No. LM 12 with 12 metric-sized keys
and No. SLK17 with 17 short-series keys. The
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wrench line is available in short, long, extra and
foot-long series, and includes a wrench that can
drive at angles up to 40° with full torque. These
products are made of steel, are corrosion resis-
tant and are heat treated for added strength.—
Vaco Products Co., 1510 Skokie Blvd., North-
brook, iL 60062.

LED SAMPLER KIT, mode! EK-2, contains sam-
ples of LED indicator lights that can be used in
breadboarding or building working prototypes.
The kit consists of 28 different LED's and assem-
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blies in 21 styles and 3 colors, including plain,
panel-mounted, and PC-board-mounted LED's,
and complete assemblies that include current-
limiting resistors and protective diodes. Price is
$10 postpaid with check or money order.—
Industrial Devices, Inc.,, 7 Hudson Ave., Edge-
water, NJ 07020

AC VOLT/AMMETER, mode! 30, The Grabber, is
a clamp-on handheld instrument designed for
fast accurate service checks on electronic equip-
ment. The unit has a one-inch jaw opening, a sin-
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gle range switch, a lock switch for holding read-
ings and an easy-to-read, large dial face. AC
ranges are 0-300 amperes in six ranges and 0-

continued on page 90
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S 3 g
Generate virtually

any wave
shape

with famous
B&K-PRECISION
cost-effectiveness!

L I

Model 3010/8175

The B&K-PRECISION Model 3020
sweep/function generator is the most
versatile signal source in its price range.
This instrument alone can replace a
function generator, sweep generator,
puise generator and toneburst
generator. Frequency coverage spans
0.02Hz to 2MHz in seven ranges, each
with linear 1000:1 frequency control.

A low-distortion, high-accuracy signal
source, the 3020 can generate almost
any waveform, including sine waves,
square waves, TTL square waves, tone-
burst, pulses and ramps. All can be in-
verted. Internal linear and log sweep
capability is also featured. Both modula-
tion and carrier levels can be varied so
even a double sideband suppressed car-
rier test signal can be generated.

For applications requiring standard
signals, the Model 3010 low distortion
function generator is offered. The 3010
generates sine, square, TTL square and
triangle waveforms from 0.1Hzto IMHz in
six ranges. An external VCO input is pro-
vided for sweep frequency tests. Variable
DC offset is included.

The 3020 and 3010 are available for
immediate delivery at your local dis-
tributor. A ten day free trial is available at
many locations.

121 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago. llinois 60635 « 312/889-9087

Intl. Sis., 6460 W. Cortiand St.. Chicago, IL 60635
Canadian Sales: Atlas Electronics, Ontario

(O
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RADIO-ELECTRONICS
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EQUIPMENT AND TRAINING
NO OTHER SCHOOL GAN MATGH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You’ll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant.That's why you'll find such gear in all 14
of NTS's electronics programs.

For instance, to learn Color TV Servicing,
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Audio Electronics, you'll be able to
assemble your own NTS/HEATH digital stereo
receiver with 70 watts per channel.

But no matter which program you choose,

NTS’s Project Method of instruction helps you
quickly acquire practical know-how. ‘

WWW americanradiohistorv com



Simulated TV Reception 4

ks NTS Training Pragrams
§ E
industriat Electrosics
NATIONAL G SCHOOLS drtetil
TECHNICAL-TRADE TRAINING SINCE 1905 " a  anE
Resident and Home-Study Schools ﬂm. ? B :E
4000 South Figueroa St.. Los Angeles, Calif. 90C37 rl‘ ” % h’
NO OBLIGATION. NO SALESMAN WILL CALL. | v -
APPROVED FOR VETERAN TRAINING. (- -,'\

NATIONAL TECHNICAL SCHOOLS =% “a
4000 South Figueroa Street. Dept. 206-040 /M i
Los Angeles, California 90037
Please rush FREE color catalog on course checked below

I MicroComputers/MicroProcessors [ | Audio Electronics

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with & digit

LED display and on-board 24 key hexadecimal gf;ﬂ:}‘g.'f;:f,ﬂzf'ecm’"ics 5 ::‘rtgx"“;ci:‘ig’:i%
calculator-type keyboard. A 6502 based - - -
microcomputer with 1K RAM, expandable. Color TV Servicing Home Appliances
3. The NTS/HEATH H-89 M|croc:)mput$r Name B B -  Age
features floppy disk storage, “smart
video terminal, two Z80 micro- Address - -
processors, 16K RAM memory, expand- |
able to 48K. 4. The NTS/HEATH GR- Apt. -City — —
eIl B i 2001 Digital Color TV (25" diagonal} State o - _ Zip

features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

[} Check if interested in G.I. information
[] Check if interested ONLY in classrcom training in LOs Angeles.
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NEW PRODUCTS
continued from page 85

600 volts in three ranges. Insulated test leads are
disconnected when model 30 is set for AC current
ranges. Optional accessories include a 0-1000
ohms plug-in adapter that is required for measur-
ing resistance. The model can withstand momen-
tary overloads and has an accuracy of 3% in alt
ranges. Frequency response of voltmeter is flat +
1% of full scale from 20 to 5000 Hz. Price is
$65.—Triplett Corp., Dept. PR, 286 Harmon Rd.
Bluffton, OH 45817.

TOOL KIT, model JTK-24, is a miniature and sub-
miniature tool kit designed for servicing, repair
and assembly of precision electronic equipment.
It contains more than 120 tools including screw-
drivers, nutdrivers, pliers, wrenches, drills, hex
keys and many more. These tools are useful for
repair of many types of equipment such optical,
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photographic, sound, broadcast and test equip-
ment. Tools come ina 10% > 12'%-inch zippered
case. Price is $315.—Jensen Tools, Inc., 1230
South Priest Dr., Tempe, AZ 85281,

COLOR PATTERN GENERATOR, mode! 1250, is
designed as a test signal source for station CATV
as well as for maintenance and troubleshooting of

The DR22-C

Fully Synthesized General Coverage
Receiver from McKAY DYMEK

FEATURES

Shortwave, CB, ham radio, ships at
sea, overseas phone calls, etc.

High Impedance tuner output for
Hi Fi System use.

High level RF front end for excellent inter-

modulation rejection and sensitivity.

Crystal filters in first and second IF
amplifiers, ceramic filter in third IF.

Quartzcrystal tuning accuracy at all
frequencies, no crystals to buy.

Built in power supply for 110-120 or
220-240 VAC switchable, 50-60 Hz.

SPECIFICATIONS

Frequency coverage:

@ Reception modes:

Sensitivity for
for10dB S + N/N:

Selectivity:

AM Harmonic distortion:  50% modulation

90% modulation
Frequency stability:

50 kHz to 29.7 MHz, continuous. Digital synthesis in5 kHz steps,
fine tune for+5 kHz.

Low Phase Noise Svnthesizer

Solid state, phase locked, digital
-synthesis tuning.

Extreme ease of tuning at all
frequencies.

No mechanical tun ng dialerro
backlash.

Switch selectable 4 or 8 kHz RF
bandwidth.

Built in monitor speaker with external
speaker connectors.

Switchable impulse naise limiters
for AM and SSB.

AM, upper sideband, lower sideband, CW.
100 kHz
CW, SSB S5uv
AM 10uv
—6dB @+2 kHz or =4 kHz and —60dB @ *5 kHz or + 4 kHz

0.6% THD.,
5% T.H.D. (1kHz modulation)

Within =40 Hz in any 8 hour period at a constart amrbient of 25C,

200 kHz 400 kHz-20MHz 20MHz-29.7MHz
1.5uV 0.5uVv 0.75uV
3.0uv 1.0uv 1.5 uv

after 30 minute warm up.
Circ 43 integrated circuits, 18 transistors, 16 FETs and 54 diodes.

@ Dimensions & Wt.:

(WxDxH)17.5x14.5x 5.1 inches. Shpg. Wt. 19 1ts. (8.7 Kg)

| For more information write or call today

McKay Dymek Company

video equipment. It generates the NTSC bar pat-
tern with a —IWQ signal plus a full-screen color
bar pattern. Other patterns include a staircase
with selectable chroma levels, plus dot, cross-
hatch, center cross and color raster.
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Mode! 1250 also produces a 4.5 MHz sound
carrier or an external audio signal, and generates
RF ‘outputs on either Channel 3, 4, or the stan-
dard TV IF frequency. Operating manual is
included. Price is $795.—B & K—Precision, 6460
W. Cortland St., Chicago, IL 60635.

PICTURE TUBE MACHINE, the latest in research
and development, enables anyone to rebuild any
CRT—color, black and white, 20 mm, foreign or
domestic picture tube, in approximately two
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hours. Complete information and literature avail-
able.—Lakeside Industries, 4071 N. Elston Ave.,
Chicago, IL 60618.

DIGITAL PANEL METER, model B500, is a 3'%-
digit meter containing 13 parts—one IC, 7 pas-
sive components and a display. The unit is bipo-
lar, differential and features auto-zero. The input
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range is from 50mV to 1000V. Requires either a

RADIO-ELECTRONICS

th College Avenue Toll Free 5VDC source or a 115/230 VAC, 47-400 Hz
:;13 g?,‘; 50%8 - 800/854 7769 Twx 910 581 4990 source. It consumes 200-800 mW and its accura-
Claremont, CA 91711 Calif. 800/472-1783  Local Tel. 714/621-6711 cy is £0.05% =+ 1 digit. The red LED display is 5
inches high. Price is $49.00.—International Mi-
crotronics Corp., 4016 E. Tennessee St., Tucson,
AZ 85714, R-E
90 CIRCLE 76 ON FREE INFORMATION CARD
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TROUBLESHOOTING
continued from page 68

fed as a DC logic high to gate AND-1.
(The other input of gate AND-1 is fed
by the drum-rotation detector stage
shown in Fig. 2.) A logic-high output
goes to IC pin 15 when both detectors
are working.

Near the end of the tape, the metal-
lic strip severely loads down the Q of
the supply-sensing coil. Oscillation
stops, and the detector no longer sends
a logic-high signal to the input of gate
AND-1. A logic low goes to the auto-
stop signal line and to gate AND-2 shown
in Fig. 1.

Besides inhibiting any threading
motion, the auto-stop signal triggers a
driver stage that activates a STOP sole-
noid. The result is the same as you get
from pressing the STOP pushbutton—tape
transport ceases.

Rewind switching connects takeup-
sensing coil [.6502 into the oscillator-
feedback loop. Again, as long as regular
tape moves past the coil, the oscil-
lator supplies a signal to the detector
and (thus) a DC logic signal to gate
AND-1. But when the metallic leader
moves alongside the coil, the oscillation
is loaded down and stops. A logic low at
the input of gate AND-1 places a logic
low on the auto-stop signal line.

You have already seen how the drum-
rotation detector works. If the video-
head drum stops spinning, the pulse
generator that is a part of the drum im-
mediately stops generating a signal. The
sensing stages no longer produce logic
high for gate AND-1. Again. a logic low
on the auto-sto signal line triggers the
STOP solenoid and also (through gate
AND-2) inhibits any threading (or un-
threading) activity.

Dew sensor—Not all Beta machines
include this protective system. It keeps
the mechanism from operating if mois-
ture has condensed in the works (that
could damage tape seriously). Figure 5
is the diagram of the dew-sensing stage
used in one Toshiba model.

The sensor itself is a resistance that
decreases in value (generally to below
500,000 ohms) when moisture forms
on its probes. The sensor is part of the
feedback circuit in a dew-oscillator
stage. No oscillation takes place as long
as the sensor resistance is high. As the
resistance lowers, the feedback be-
comes sufficient to start the oscillator.

Network R832-C820 feeds. the oscil-
lator-output signal to rectifiers D802-
D803. Filter capacitor C819 charges to
a negative DC value (note the orienta-
tion of the diodes). This negative volt-
age ‘‘bucks’’ to zero the normal logic
high that is fed to the base of Q803
through R830.

A logic low at the base of Q803
creates a logic high at the collector,

and then again a logic low at the col-
lector of Q804. We know that a logic
low on the auto-stop line to the sTop-
solenoid driver causes the solenoid to
activate. The same logic low from Q804
goes to gate AND-2 and inhibits the
threzding system.

In the Toshiba model, the reed
switch on the tape-slack detector arm
is also connected at the base of Q803.
Any slack in the tape closes the switch and
plunges the Q803 base to a logic low.
Transistor Q803 generates a logic high
and transistor Q804 generates a logic
low. The sToP solenoid is activated, and
threading is inhibited too.

Now that we’ve examined the elec-
tronics, we’ll break off this issue in or-
der to give you time to digest what you
have learned. Next time we’ll take a
close look at the electromechanical sys-
tems. R-E

American
Heart
’ Association
WE’'RE FIGHTING FOR YOUR LIFE

Your Toolbox Test Bench

Model 216 Transistor Tester
with fast, automatic switching
for instant good-bad analysis of
NPN's, PNP's, FET's, diodes and
SCR's in or aut of circuit.
$129.00

Model 240 Video Generator with
10 step gray scale staircase far
VTR, CCTV monitor and TV
applications. $159.00

X304 digital multimeter with
automatic decimal point, built in
low battery indicator and
transistor testing capability.
$88.85

LX303 digital multimeter with
easy-to-read LCD display.
Only $74.95

FOR THOSE ON THE GO
FROM...

e e e
- the value innovator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Oupont Avenue o Cleveland, Ohio 44108
(216) 541-8060 .

TWX: 810-421-8286
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RADIO-ELECTRONICS
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More information on stereo products is available. Use the

Free Information Card inside the back cover.

PHONQ CARTRIDGE, model M95HE, is a top-
of-the-line phono cartridge incorporating a hy-
perelliptical nude diamond-tip stylus (mode/
NS5HE) that provides up to 25% reduction in dis~
tortion, and is also used with the model/ V 15 Type

CIRCLE 131 ON FREE INFORMATION CARD

IV cartridge. The model M95HE features an
ultra-flat frequency response, light trackability
and tracks at between ¥ and 1% grams. Sug-
gested retail prices: M9SHE, $89.50; N95SHE sty-
lus, $34.—Shure Brothers, Inc.,, 222 Hartrey
Ave., Evanston, IL 60204.

‘GRAPHIC EQUALIZER, model GEM-1, is a five-
band-per-channel instrument featuring center-
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detented linear controls, three tape-deck switch-
es for record equalization, playback equalization
and tape monitor, and a separate power supply
for low noise. Mode/ GEM-1aiso uses a system in
which the user contours cards for a specific
equalization setting. When a card is moved up the
taceplate of the unit, all the frequency controls
are automatically positioned. Another feature is
narrow-bandwidth circuitry for minimum adja-
cent band interaction. All components are

PRINTED CIRCUIT KITS
MAKE CARDS QUICKLY

vy

ONLY Vector kits contain:

® Positive photo-resist coated AND uncoated copper laminate—no
messy photo-reversal—no spraying, dipping, or baking.

® 4 types of art aids: rub transfers, ink, tape, cut and peel—use 1 or all,
®1:1 circuit art rub transfers—iC sets, pads, lines, connectors,

symbols, letters, and numbers,

@ Every thing included —just add water and sunlamp or bright sunshine.
® Liquid etchant and developer—no dry chemical mixing problems.
AND

@®Process choices—make circuit on copper and etch for 1 card.
Make circuit on film, expose, develop and etch for 1 or many cards.

nlam

AIDS

+ card <f= etchant == 1PC

32XA-1 kit makes 7 PC cards. $28.00. 32X-1 starter kit makes 2 cards. $11.50
If not available locally factory order-include $3.00 shippincg U.S. only.
Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342

510177

/327(A" it
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mounted on a single glass epoxy PC board. Fre-
quency response is 10 Hz to 150 KHz +0.5 dB.
Suggested retail price is $89.95.—Superex Elec-
tronics Corp., 151 Ludlow St., Yonkers, NY
10705.

PERCUSSION SYNTHESIZER, the Drum 5700, is
a versatile instrument that uses continuously vari-
able controls for pitch modulation—up or down,
oscillator waveform mix, noise filter frequency,
and oscillator/noise mix. It features modular con-
struction which allows it to configure any size
drum set, and numerous rear panel patching and
control points which allow multipie cards tfo be
cascaded for a wide range of effects.

Other features include an encapsulated sensor
that can be mounted permanently or temporarily
to a drum set, and an optional cancel switch that
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disables the synthesizer when not in use. Price is
$59.95 for a kit; assembled units are also avail-
able.—PAIA Electronics, Inc., 1020 Wilshire
Blvd., Oklahoma City, OK 73116.

DIRECT-DRIVE TURNTABLE, mode/ 650 RC, is
an automatic single-play turntable that can be
operated in automatic, semiautomatic and manu-
al modes, and has remote-control capability (op-
tional). The turntable features a high-torque DC
motor, an ultra-low-mass (ULM) tonearm (with
optional ULM cartridge), gimbal suspension,
pitch control, cue control, antiskating controi and
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an aluminum platter. The turntable comes com-
plete with cover and base, and sells for a sug-
gested retail price of under $400. Optional car-
tridge, model 55E, $110; and infra-red remote
control, model RC 152, $79.95.—United Audio
Products, 120 So. Columbus Ave., Mt. Vernon,
NY 10553.

SPEAKER SYSTEMS, a line of four speakers fea-
ture a unique total motor system that results in a
higher than normal efficiency for acoustic sus-
pension speakers. The 8-inch 2-way system,
model 94-1200, is a lightweight compact speaker
rated at 25 watts RMS with a frequency response
of 45 to 20,000 Hz. The 10-inch 2-way system,
model 94-1300, features a 10-inch woofer and
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wide dispersion and is rated at 35 watts' RMS.
The 10-inch 3-way system, model 94-1350
(shown), handles a power of 40 watts RMS; the
12-inch 3-way system, model 94-1400, has a 12-
inch woofer, 4%-inch midrange, is rated at 45
watts RMS and has a frequency response of 35 to
20,000 Hz. Prices range from $59.95 to $99.95.—
GC Electronics, 400 So. Wyman St., Rockford, IL
61101. R-E

COLOR-BAR GENERATOR
continued from page 71

Even video cameras may be tested with

The model 1250 is only a bit more than
4 inches tall and 17.5 inches wide. The
jacks that you will use most often are on
the front panel. All of the controls are
conveniently arranged, which makes the
model 1250 a very easy instrument to
operate quickly.

All of the RF and IF signals are crystal
controlled for greater accuracy. Each one
has its own crystal oscillator for maxi-
mum stability. The sync-generator cir-
cuitry uses the latest LSI circuit design.
A single integrated circuit generates all of
the sync signals, again to strict NTSC
standards. Even the newer TV receivers,
which use a count-down IC to develop the

sync signals will work here. Every one of
the outputs of the model 1250 may be
used at the same time. You could drive a
video monitor with the video output and
at the same time feed RF signals to a
color TV set!

There's one other thing you can do
with it, too. If you run into the hypercrit-
ical customer who insists that a problem
is in his TV set (and you are almost sure
that it is either a network goof or a local
TV station goof?), you can show him that
his set will indeed make the standard pat-
terns and tell him that this is the kind of
equipment that the TV station ought to
be using! R-E
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L More Magic trom the ! a

Wizard of VIZ

NEW Tech DMM WD-747 $89.95

More premium quality features per
dollar than any other hand-held 3%
DMM! The only one with built-in test
socket for transistor hgg. Side
switches for easy one-hand use. Auto
polarity/zero. Large 0.5"” LCD digits.
Resolution down to 100 u V. Accuracy

| \"Z:‘Sg‘:‘;gru

WD-759

better than 0.8% DCV. 10MQ input
impedance. Full overload protection.
All functions color coded. Complete
with battery, deluxe test probes and
spare fuse. HV probe, multiplier re-

sistor and “LED head”
probe available.

continuity

0.1% Accurate DMM WD-759 $159.95

Want top quality? Here's the only hand
held 3% DMM with full info LCD readout:
Function (V, A or £}), Amount (numeric
value) and whether AC or DC. Also the
only one with full range high and low power
ohms. Features auto polarity/zero,- RF
shielding, recessed input jacks, high im-
pact case with front guard rail that protects
against damage if dropped face down.
Supplied with battery, tilt stand, spare fuse
(stored inside case). Deluxe test probes
have dual banana plug, alligator clip and
“no-short” probe tip. Full one-year war-
ranty. AC adapter, “LED-head” continuity
probe and carry case available.

Lab accuracy WD-758 with LED readout $149.95

the model 1250. You can switch to an
external video input signal by just pulling i 't‘. |
out the center knob of the RF switch. = E
Feed the camera output signal into the
EXT VIDEO IN on the rear panel and you
can see the results on a video monitor or
color TV set.

Also on the rear panel is a BNC output
jack for the 3.579545 subcarrier. A fre-
quency counter can be connected there to
check the frequency, or the signal can be
used for synchronizing other circuits.
The signal is at the 1.0 volt level with no
load and is matched for a 75 ohm input
impedance.

The model 1250 is an accurate and very
versatile piece of electronic equipment
for any serious video engineer, techni-
cian, or anyone else in the field. It can be
used for many tests in CATV and MATV

WD-758

e sy
INIZ WiTieren

| N S N S ) }

See your VIZ distributor

systems, and also for closed-circuit TV >
. Ask about the 7 VIZ bench o

systems. Up to now, equipment qf such DMMs with prices to $359 D
accuracy has been far too expensive for -
the average TV shop, and also too big to VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 °
fit comfortably on the service bench. Over 70 test instruments in the line 3
93
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Kieps 40
Kleps 30 Kieps 1

 Kleps 10 - 20
Kieps 10 ‘
f "

Kiepsial Pruf 10

Clever Kieps

Test probes designed by your needs — Push to seize, push
to release (all Kieps spring loaded).

Kleps 10. Boathook clamp ~grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long.

Kieps 20. Same, but 7” long.

Kieps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6 long.

Kieps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins. p);
Accepts banana plug or plain wire. 64" long.

Kleps 1. Economy Kieps for light line work {not lab quality). Kleps 1
Meshing claws. 414" long.

Pruf 10. Versatile test prod. Solder connection. Molded

phenclic. Doubles as scribing tool. “‘Bunch” pin fits banana

Jack. Phone tip. 5v2' long.

Kieps 40

Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.

, Available through your local  puy 19
mawnYs e distributor, or write to: -
I‘ RYE INDUSTRIES INC.

130 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 35 ON FREE INFORMATION CARD
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RADIO OPERATOR'S LICENSE Q&A MANUAL (Revised Ninth Edition), by
Milton Kaufman. Hayden Book Company, Inc., 50 Essex Street, Rochelle
Park, NJ 07662. 646 pp. 5 X 8 in. Softcover $8.95; cloth $13.95.

The latest revision of this manual, which has been appearing regularly
since 1949, is in complete accordance with the latest FCC Study Guides, the
Supplements to the Study Guides, and the latest FCC Rules and Regula-
tions. It's designed to prepare the student to take the radiotelephone exam-
ination for Third-Class, Second-Class, and First-Class licenses and for the
Radar Endorsement. It contains all the information a student will need to
take an examination for any class of radiotelephone operator’s license.

The questions in each section are exactly the type of questions to be
found in the official examinations, and at various stages sample FCC tests
are printed. Questions are followed by clear, concise answers, and in many
cases by a discussion of the matter at hand. It is the detailed discussions,
accompanied by many diagrams, that make this single volume self-sufficient
for the student.

In addition to the elements, there is an extensive section on troubleshoot-
ing, which will give the student practice in solving the kind of problems that
will be posed in FCC examinations.

THE DESIGN & DRAFTING OF PRINTED CIRCUITS, By Darryl Lindsey.
Bishop Graphics, Inc., 5388 Sterling Center Drive, PO Box 5007, Westlake
Village, CA 91359. 196 pp. 8% X 11 in. Hardcover; $24.95.

This sturdily-bound book is designed for use in the workshop as well as
the library and will remain open at any page to which you turn. Bishop is the
world’s largest manufacturer of printed circuit design products, and the
present volume is an answer to many requests received for a comprehensive
single volume on understanding, designing, and creating PC artwork. Both
those who are experienced and the beginning electronic designer and
draftsperson will find it a valuable ‘*how 10" guide.

The author, Darryl Lindsey, is the founder of the Masters PC Deésign
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One of many RCA

RCA Permacolor

Outdoor

TV Antennas.

They’ll bring in a better sales and

profit picture for you.

‘RADIO-ELECTRONICS

[7<]
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Permacolor Antenna
models available.

POLYPROPYLENE INSULATORS

Insulator design
locks elements for
top performance
and long life.

The RCA name and tradition
assure your customers that the
highest quality and performance
are built into these great Perma-
color TV Antennas. And they're
absolutely right.

RCA’s Permacolor Outdoor TV
Antennas have advanced engineer-
ing features that offer the best pos-
sible reception in almost any area
— from deep fringe to metropoilitan
locations.

They're the first antennas with
solid, permanent connections from
elements to feed line. The first
antennas with elements perma-
nently riveted to pivoting polypro-
pylene insulators. And, the first
with a weather-resistant blue and
gold vinyl finish.

RCA’s Permacolor line isacom-
plete line consisting of: 10 UHF-
VHF/FM all band combo models, 7

wWwWw americanradiohistorv com

VHF/FM models, 5§ UHF modeis, an
FM only model, and a selection of
75 ohm and 300 ohm antenna
kits. Plus the amazing Mini-State
— the first truly miniaturized rotat-
ing antenna system.

Once your customers get the
picture with these advanced Per-
macolor Antennas, they'll never be
satisfied with anything less.

For full information, see your
RCA Distributor or write to: RCA
Distributor and Special Products
Division, Deptford, N.J. 08096,
Attn: Sales Promotion Services.

REA =5

Permacolor



School in San Francisco, and has spent over 17 years as a printed circuit
draftsman, designer, and PC supervisor in the commercial and military elec-
tronics field.

The book inciudes chapters on schematics, PC board layout ground rules,
discrete components layout, mounting components, IC grouping, digital lay-
out, multi-layer PC boards, production considerations, artmaster tape-up,
ground planes, familiarization with fabrication and assembly drawings, silk-
screen drawings and artmasters, the manufacturing process of PC boards,
and logic as it relates to PC design reference materials. There are over a
hundred clear ‘‘how to’’ diagrams and charts.

OSCILLOSCOPE APPLICATIONS & EXPERIMENTS, by Edward M. Noll.
Howard W. Sams & Co., Inc., 4300 West 62nd St., Indianapolis, IN 46268.
223pp. 5/ X 8% in. Softcover. $8.95.

For both the neophyte and the advanced technician, this book covers the
entire range of oscilloscope application fundamentals and technics. After a
chapter on basics there are two chapters dealing with oscilloscope applica-
tions in audio, AM/FM receivers, and TV receivers. The fourth chapter
emphasizes two-way radio applications, particularly in reference to modula-
tion checks and waveform analysis. The last two chapters go into the dual-
trace oscilloscape and applications in digital electronic circuits. Each chap-
ter in the book includes suggested learning experiments. They will aid in
developing new skills necessary to make the most effective use of the mod-
ern oscilloscope.

HANDBOOK OF ELECTRONICS CALCULATIONS FOR ENGINEERS AND
TECHNICIANS, Edited by Milton Kaufman and Arthur H. Seidman.
McGraw-Hill Book Company, 1221 Avenue of the Americas, New York, NY
10020. 668pp. 6 X 9 in. Hardcover; $24.50.

Each of the 24 chapters in this handbook is written by an expert in its
particular area, and the volume as a whole covers around 500 worked-out
problems ranging from microprocessors to thick-film technology. There are
over 700 illustrations.

The subjects covered are: Technical math review, DC circuit analysis, AC
circuit analysis, Selecting R, L, and C components. Selecting semiconductor
devices, audio amplifiers, tuned amplifiers, feedback, oscillators, power
supplies, batteries and special skills, op amp applications, digital logic, com-
puter-aided circuit design, analog-to-digital conversion, video amplifiers,
microprocessors, transmission lines, filters, antennas, microwaves, commu-
nications systems, measurements, and thick-film technology. There are also
23 pages of appendices, and an index. The publishers state that the present
volume is the first fully comprehensive electronics handbook that can help
you solve the day-to-day problems of electronics engineers and technicians
in a practical way. R-E

Kieps 40 ;
Kieps 30 Kieps 1
’ Kleps 10 - 20
Kieps 10 ; g
) Kleps 30
Kieps 20 }“’ 2
it " Pruf 10
p ) /
Test probes designed by your needs — Push to seize, push Kieps 40
to release (all Kleps spring loaded). } P
Kleps 10. Boathook clamp ~grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long.
Kieps 20. Same, but 7" long.
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
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. 6Va” long. Kleps 1

Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 4Y2" long,

Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch” pin fits banana
jack. Phone tip. 5%2” long.

Write for complete catalog of - test probes, plugs, sockets,
connec(c;;s, earphones, headsets, miniature components.

v Available through your local

iStri . Pruf 10 i’
distributor, or write to: el
INDUBTARAIES®

RYE INDUSTRIES

130 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
CIRCLE 35 ON FREE INFORMATION CARD
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Price;__‘Without Sacrifice.

HITACHI V-302 & V152

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (1 mV/div.)...10X sweep magnif-
ication...front panel XY operation...trace rotation...Z-axis
input...and more. Need greater bandwidth? Our V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As you'd expect from a
manufacturer with over 20 years of experience “outscop-
ing” the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can’t find more
soope for your dollar than at Hitachi. Write for more details.

Hitachi..The measure
of quality.

B V-152 15 MHz Dual Trace . . . $695*
B V-302 30 MHz Dual Trace . . .$945*
*Probes included.

HITACHI

Hitachi Denshi America,Ltd.
175 Crossways Park West
Woodbury, NY 11797
(516)921-7200

CIRCLE 38 ON FREE INFORMATION CARD

www americanradiohistorv com .

0861 1HdV

©0
[3)]



market center

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $1.50 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or selt personal items) 85¢ per word . . .

no minimum.

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.0. 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 working day.

EDUCATION & INSTRUCTION

GRAPHIC EQUALIZER

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph’'D’s . . . Free revealing details. COUN-
SELING, Box 317-RE4, Tustin, CA 92680

BROADCASTING! Start your own radio station at
home, school, church! Become a DJ! Free infor-
mation. “BROADCASTING”, Box 130-F4, Para-
dise, CA 95969

MAKE Hydrogen fuel: Build Generators with ma-
terial from Hardware stores. lllustrated Manual;
$10.95 ppd. NEGEYE ENGINEERING, Penns-
boro, WV 26415

HOME study degree program in electronics engi-
neering. 75 specialized courses also available.
For information write: CIEE, P.O. Box 9196, Pitts-
burgh, PA 15224

AVIONICS Aircraft Electronics. Accredited
School. Excellent employment opportunities.
AERO TECHNICIANS, P.O. Box 7 RE, Rexburg,
ID 83440

The Original FCC Tests-Answers exam manual
that prepares you at home for FCC First and
Second class Radlotetephone licenses. Newty
revised multiple-choice exams cover all areas
tested on the actual FCC exam. Plus “Self.
Study” Ability Test. Proven! $9.95 postpaid.
Moneyback Guarantee.

coOmmanD PRODUCTIONS

TWELVE bands/channel $100 kit. still available;
see May 1978 R/E cover story or write: SYMMET-
RIC SOUND SYSTEMS, 912 Knobcone Place,
Dept. R, Loveland, CO 80537

WANTED

MARCHANT mechanical calculator Model 10MR,
$100.00. LEONARD WOODALL, 3811 Dempster,
Dallas, TX 75211

; San Francisco, CA 94126

Radiwo Engineering Division

RADIO-ELECTRONICS

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $1.50 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Business Opportunities
( ) Wanted

( ) Plans/Kits
( ) Education/Instruction

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

( ) For Sale
(

Special Category: $10

1 2 3 ) 5
6 7 8 9 R 10
1 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35 ‘

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
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Eﬁ Telephone Listening Device :

Record tefephone conversations in your

y office or home. Connects between any
cassette or tape recorder and your
telephone or telephone LINE. Starts
automatically when phone is answered.
Records both sides of phone conversation.
tops recorder when phone is hung up.
This device is not an answering service.

size loy

Each

$18.95

Oty Oisc Avait
Super Powerful 5

Wireless Mic .
10 times more powerfut than other mics.
Transmits up to Yamile to any FM radio.
Easy to assemble kit. 15V battery (not incl)
Call (305) 725-1000 or send $18.95 + $1.00 shipping peritem
to USI Corp., P.O. Box RE -2052, Melbourne, FL 32901. [
COD's accept. For catalog of transmitters, voice scrambiers
and other specialty items, enclose $2.00 to US|

size a3 xhg

SATELLITE TELEVISION

SKYVISION—The monthly magazine of home
satellite television reception. 12 monthly issues
only $12. Send to: SKYVISION, P.0O. Box 10017,
Chicago, IL 60610

GEOSTATIONARY satellites, present and future,
found for your location. $2.00 with longitude-lati-
tude, $3.00 without. For free sample, send self-
addressed stamped envelope. SAT-FIND, Box
524, North Amherst, MA 01059

ELECTRONIC MUSIC

ELECTRONIC music and home recording in
Polyphony magazine. Advanced applications, in-
terviews, projects, computer music. Sample,
$1.50. Subscription (6 issues), $8 US/$10 foreign.
POLYPHONY, Box R20305, Okla. City, OK
73156.

MICRO COMPUTERS

TRS-80 micro computers by Radio Shack at 15%
discount. Also have software for business sys-
tems. MICRO MANAGEMENT SYSTEMS, Down-
town Shopping Center Plaza, Cairo, GA 31728
(912) 377-7120

HIGHLY

PROF!TABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts'
Postcard will do. Barta-RE-B, Box 248,
Walnut Creek, CA 94597.

TELEPHONES

ELECTRONIC telephone ringer replaces harsh
annoying bells, $12.50. Holdbutton for single-line
phones—at last! $19.95. Cataiog of other tele-
phone items $1.00. CONSUMERS’ TELEPHONE,
69-A Smith St., Glen Head, NY 11545

INVENTIONS

INVENTORS: if you have an invention for sale or
license, write for free booklet explaining how we
can help you. KESSLER SALES CORP. C-314,
Fremont, Ohio 43420.

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—withoutinvestment. Write: BUSINES S-
ES,A92-R, Brighton 11th, Brooklyn, NY 11235

NEW tax loopholes discovered. Everyone eligi-
ble. Unique ideas. Free facts. ULC, Box 359 BC,
Clarkston, GA 30021
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Horizontal Output @ 2. 5

Transistor EQUivalent to ECG 238 Minimum order of 10

(ECG is a registered trade mark of the Sylvania Corp.)

Stock up on these popular TV parts
while prices are low!

Sony Trinitron TV Interference Fliter Universal Globar

Dual Antenna (1-9) 80¢ o (10-100) 65¢ Resistor Kit _

Sony AN16 TVI-1 %\blniversal Glgbars for color

N 40 b 80 A automatic degauss

(IJUS\))Nsiz (10-100) $6° . - circuit. Contains a thermistor
- and a varistor. Fits many

famous make color TV’s

(1-9) $1°¢_ (10-100) $1°%*

KT-2

UHF/VHF/FM Splitters
300 OHM
(1-9) $1*  (10-100) $1'°
75 Ohm to 300 Ohm

SPL-701 Converter

£ (1-9) 65¢ (10-20) 55¢ High Voltage Tripler

= e VT _ Equivalent to ECG-500A

= 1 v g, C. (1-9) $1240 . (10-100) $11%°
= HVT-500A

75 Ohm
(1-9) $14¢  (10-100) $1°%° F-59 Connectors
SPL-702 with Ferule

= 14¢ ea.

(on minimum order of 100}

There just isn’t enough room....

Limited space prevents the listing of the many hundreds of TV & Stereo parts we stock.
This page contains just a few of the low, low priced replacement parts we keep in our
huge inventory, at the lowest prices you’ll ever find! For our complete parts listing, call
our toll-free number listed below, cr write for our free 24-page catalog.

Tube Number 10:up - Tube Number 10-up - Tube Number
€EL4
EFQ5
EFQ7/ECG7
BGF7A
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8CG7
12AU7A/ECC82
12AV6
12AX7/ECC83
12GN7

6BK4
6BLB/ECF80
6CJ3
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6DW4 40KD6/36KD6
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Call These Toll-Free 24 Hour Hot Lines
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(ln Ohio caII :) TLX 288349 639 Watervliet Avenue, Dayton, Ohio 45420 o

L 3 g
CIRCLE 20 ON FREE INFORMATION CARD 97

www americanradiohistory com



PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.

For compiete details send name. address,
zip to:

LAKESIDE INDUSTRIES

4071 'N. Eiston Avenue

Chicago, lil. 60618

Phone: 312-583-6565

RADIO-ELECTRONICS
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PLANS & KITS

ELECTRONIC organ kits. The ultimate design.
Sounds like a pipe organ. Build it to.sell or build it
to keep. Models for churches, homes, clubs, pizza
parlors. Send $1.00 for demo record and catalog.
DEVTRONIX, Dept. 70, 6101 Warehouse Way,
Sacramento, CA 95826

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, Ml 48185

g;EAKERS. Save 50%. Build your own speaker
system. “Free catalog” write: MC GEE RADIO,
RE 1901, McGee Street, Kansas City, MO 64108

COPY Television Satellnes' Parabolic screen
mesh dish kits. Pre-cut ready to assemble. 8, 12,
and 16 foot sizes available. Reasonable prices.
Send SASE for details. MARBLE COMPANY, 32
Sea Street North, Weymouth, MA 02191

LASER plans using laser diode 1-1200 watts
(specify) $4.00. Catalog $.50. LASERTRONICS
(1), 12320 SW Spring, Portland, OR 97225

DIGITAL auto compass, eight LED direction indi-
cators, three digit heading readout. Information
$1.00, complete ptans $3.50. TS RESEARCH,
2301 East Ball Road, c/o Office; Anaheim, CA
92806

USE your talent, build burglar alarms, plans
$3.50. DANNY MOWER, Route 2, Box 460-D,
Concord, NC 28025

SOUND effects. Greatly expand the use of your
tape recorder and creativity. Echo, reverb, dub-
bing, time delay. Demo tape $5.00, plans $7.50.
SOUND EXPANSION, Box 336, House Springs,
MO 63051

SATELLITE TV.

FOR THE HOME

Our receiver lets you get #
over 75 channeis of teievi-
sion directly from earth-
orbiting cabie TV sateilites!: |
HBO, Showtime, super sta- '
tions, sports and movies ::
from around the world. :

Sick of Network TV'?
f”‘\‘ Buy Complete or

Tt s Build our kit and save!
Our 24-channel recelver provides “studio quality”
TV reception. Easy to- Install! Ultra low power con-
sumption! Brilliant color! Works anywhers! FCC
licensing no ionger required. Order today!
Complete details covered in our Home Earth Sta-
tion manual. Send $7.95 today (refundabie against any
purchase), or call:

24-hour C.0.D. Hotline

305) 869-4283
SPACECOAST RESEARCH
Dept. T, P.0. Box 442, Aitamonte Springs, FL 32701

NEGATIVE ion generator plans, $4.00. Kits, other
plans available, free list. STARWIND, Box 712,
Goleta, CA 93017.

NEGATIVE ion generator plans. Build it yourself
with easy-to-get parts, save up to 75%. Includes
ozone check. $5.00 to LUNATRIX, Box 891,
Yucaipa, CA 92399

INSTRUCTIONS and PC negatives_, frequency
counter 30MHz $5.00, clock 4 digit $2.50. RCS
ENTERPRISES, Box 488, Sierra Vista, AZ 85635

MONITOR radiation, not a geiger counter, LED
readout, complete plans and B/M. $7.00, RAD-
TECH ENGINEERING, P.O. Box 42804, Houston,
TX 77042

BUGS. Build professional miniature FM transmit-
ters. Plans $5.00. Money-back guarantee. PCEP
ENTERPRISES, Box 837-A, New York, NY
10004

EINSTEIN superCeded! Free! 408 Vermont, Day-
tona, FL 32018

WIRELESS control telephone tape recording de-
vice. Records conversations turning tape record-
er on and off automatically. No connection to
telephone. Information $4.00. Send to: MAHONE,
P.O. Box 2366, San Jose, CA 95109

AMAZING ELECTRONIC PROJECTS and PRQDUCTS:
Lasers Super Powered, Burning, Cutting, Rifle, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers —Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
tritying, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031,

FOR SALE

RADIO & TV tubes 49¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

SCANNER/monitor accessories —kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

FREE catalog, IC’s, LED’s, semi’s, parts. CORO-
NET ELECTRONICS, 649A Notre Dame W., Mon-
treal, Que., Canada H3C 1H8. U.S. inquiries.

RECONDITIONED test equipment. $1.00 for cat-
alog. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

SATELLITE TV antenna build for $300. Detailed
plans $30. NUMAN ENTERPRIZES, Rt. 1, Box
357, Jonesboro, TE 37659

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-M, Skokie, IL 60077

GET IT
ALL!

When you subscribe to the best

Electronics—you're making sure
that you'll get all the news of

from now on. Issue after issue,
you'll get equipment news, test
reports, projects to build, com-
puter technology, servicing tips
and more, including regular
columns on computers, solid

And every one is written by the

electronics magazine of all—Radio-

electronics you want, every month

state, hi-fi, hobbies and servicing.

Subscribe today, and don’t
miss a single i issue.

PROTECT YOUR CAR
AGAINST AUTO THEF Y|

28 wAA aC
f

1 <
fBuild & backyard satelltie TV receiver Naw for (960 TV sats
(4 nity things you can de witk a PRAMIC  New super class A hi-f amglifiers
Beiid 2 udersiom alarm Lircuits Inat 13t back

And...you save money, too, as
much as $5. off the newsstand
price of Radio-Electronics when
you select one of the subscription
offers listed on the handy coupon.
More important—you'll be assured
of having your copy reserved,
even if it runs out on the news-
stands. You save money and
time. Make sure you get all the
excitement in every issue of
Radio-Electronics, every month,
by filling in and mailing the
coupon, today.

(please print)

Zip Code.

. . W

experts, the outstanding authorities \\\\\\ﬂ;\\\\\\\\\\\“\ ]
in the most exciting, fastest- 1
growing field in the world today— Y |
electronics. W‘IHE-WRAPTRIBKS 1
GET THE BEST!—Radio-Electronics .
[C] 1 Year—12 issues ONLY $13.00

(You save $2.00 off newsstand price.) Name
[] 2 Years—24 issues ONLY $25.00 arees

(Save More! $5.00 off newsstand price.)
[[] Payment enclosed City_
[ Bill me
Extra Shipping: Canada $3.00 per year. all other countries $5.00 per year. ~ State

SUBSCRIPTION DEPT., P.O. BOX 2520, BOULDER, COLO. 80322

N

Mail to: Radio Electronics

www americanradiohietory com
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Z8001 $195.00 16 Bit CPU with segmented address space
1o 8 Megabytes.
16 Bit CPU with non segmented address
space to 64K bytes.

Z8000DB  $1500.00 A complele single board Z8000
microcomputer system. Contains the
Z8002 microprocessor, 16K words of
dynamic RAM, 2K word monitor PROM,
dual serial Interfaces, four counter/timers
and 32 programmable parallel I/0 fines.

All Products Stocked in Depth
Largest Zilog Inventory

28002 $150.00

Z80-DMA
ZBOA-DMA
Z80-S10/0
ZB8OA-SI0/0

Z80-CPU  2.5MHz § 9.95
Z80A-CPU 4.0MHz 1195
ZBO-PIO  25MHz  7.20
ZBOA-PI0 4.0MHz  8.40
Z80-CTC  25MHz  7.20
ZBOA-CTC 40MHz  8.40

2.5 MHz §26.85
4.0MHz 33.60

25MHz  36.00
4.0MHz  39.50

Z80-S10/1 2.5MHz  36.00
Z80A-SI10/1 4.0MHz 39.50

Z80-S10/2 2.5 MHz.  36.00
Z80A-SI0/2 4.0MHz 39.50

MOS MEMORIES

METAL POWER TRANSISTORS

Homotaxial — Best Quality
2W3054 .65 60V NPN
2N3055 .69 70V NPN
2N3442 1.50 160V NPN
2W3771 1.95 50V NPN
2N3772 1.95 100V NPN
243773 2,50 160V NPN

Universal SCR

% Ci106D .34 400V 5.0 AMP

MICROPROCESSOR
CHIP SETS

Part No.

6800
6802

TO-66
TO-3
TO-3
T0-3
T0-3
TO-3

Part No.

2101

1K (256 x 4) 350ns 22 PIN
2102LFPC

1K (1K x 1} Low Power 350ns 16 PIN
2102LHPC

1K (1K x 1) Low Power

High Performance 250ns 16 PIN
2102-1PC

1K (1K x 1) 450ns 16 PIN
2102-2PC

1K (1K x 1) 650ns 16 PIN

Part No.

8080A
8085

Price

$5.95
12.95

Part No.
6502
6504
6505

Price
$9.95

9.95
9.95

Price

-$6.95
11.95

295
3.95
295
3.45

8212
8214
8216
8224

6810
6820
6821
6850

3.95
3.95
3.95
4.25

6520 TO-220

6522
6532

6.95
9.95
13.95

8226
8228
8238
8251
8253
8255
8257
8259

2.25
4.98
4.98
6.95

14.95

5.75

10.95
14.95

6852 3.95 6551 13.95

EPROM’S

C2708

16K MOS DYNAMIC RAM’s (16 PIN)
416-5 (300ns) 9.95
416-4 (250ns) 10.95
416-3 (200ns) 11.95
Over 200K pieces in stock

1K x8 450 ns

TMS2716

16K (2K x 8) 450 nis

{3 power supplies) T.I. Version
C2716/TMS2516

16K (2K x 8) 450 ns
{Singie 5V supply — Intel version)

P2111-25

1K {256 x 4) 250ns 18 PIN

P2112-35

1K (256 x 4) 350ns 18 PIN

2114L

Low Power 4K (1024 x 4) 300 ns
MOS Dynamic RAM's

TMS4060-30

4K (4K x 1) 300ns 22 PIN

TMS4060-20
4K (4K x 1) 200ns 22 PIN

UART's
AYS5-1013A

0 to 40K BAUD 40 PIN
AY3-1015
0 to 30K BAUD 40 PIN  Single 5V supply

LINEAR LC.’s 1K CMOS RAM
34 LM739CN-14

LM741CN-8
LM747CN-14
LM748CN-8
TBABtODAS
LM1458N-8
LM1488N-14
LM1489N-14
LM3403N-14
LM3300N
LM4136N-14

LM301N-8
LM307N-8
LM308CH
LM311N-8
LM324N
LM339N
LM348N-14
LM358N-8
LM555N-8
LM556N-14
LM723CN-14
LM725CN-8

SOUND & MUSIC

C2708-65/4708-6  $6.90

1K (1K x 8) 650 ns

5101
1K (256 x 4) 450ns 22 PIN Low Power

4K CMOS RAM
P4315-45L 4K (4K x 1) 450ns 18 PIN

SHIFT REGISTERS
3341PC FIFO 700 KHz
3341APC FIFO 1 MHz
3342PC 64 Bit Shiit Register
3347PC 80 Bit Shitt Register

ECL RAM

10410ADC/HM2106
256 x 1 Bit Fulty Decoded 15ns 16 PIN

1980 IC MASTER
JUST RELEASED  over 2700 PAGES

Complete integrated ¢ rcuit data selector. Master guide to the latest
1.C.'s Including micropracessors and consumer circuits. 45,000
device types listed. 5,800 new device types added. Complete new
section on MPU boarcs & Systems.

Free Quarterly
Updates Special $59.95
GENERATOR I.C.
Creates almost any type of sound, from music to M|CROCOMPUTER BOARDS

gunshots and explosions. High Ievel op amp
output. 28 pin DIP. Operates from one 8V battery ‘

Special

.E.D. LAMPS

3 mm Red
3 mm Green
3 mm Yellow

LED209
LED211
LED212

With data.

““Lowest Price Offered i

Anywhere”

NEC wcrocomputens
TK80A $299.00
Based on the 8080A t1e board has both 1K
RAM and 1K electrica ly erasable PROM
expandable to 4K x 8 and 8K x 8 on board.
Complete with keypac with 25 real keys and

Rockwell International
AIM65 $375.00
As a learning aid AIM65 gives you an
assembled, tested and warranted R6502
based microcomputer system with a full sized
keyboard, an alphanumenc 20 character

LED220
LED222
LED224

FND357

-1% 5 mm Red
-1% 5 mm Green
<1% 5 mm Yellow

DISPLAYS
375" Common Cathode

display and uniquely, an aiphanumeric
20 column thermal printer. An on board
Advanced Interface Monitor program
provides extensive control and program
development functions. 1K RAM

=1 Synertek® sym-1 $239.00
Fully assembled, tested, documented and expandable. Powertul 6502 B-bit
microprocessor. §-digit hex LED display. KIM-1 hardware compatibility.
Single plus 5V power requirements:

8 bright .500" digits fo display 360" Gommon Gathode
(high brightness)
500" Common Cathode
Common Anode
Common Cathode
{high brightness}
Common Anode
(high brightness)
Common Cathode
Common Anode
Common Anode

ISOLATORS
Dual Opto Isotator
Quad QOpto 1solator
Dual Opto isolator
Opto Coupler
Opto Isolator
Opto Isolator
Oplo Isolator
Opto Isolator

FND367

FND500
FND507
FND560

SN76477N (600" centers)

SN76477NF (.400" centers)
“New small package™

$2.49
$2.29

o No

885

b DD

@

FNDS67

TEXAS INSTRUMENTS
Low Profile Sockets

Lowest prices anywhere for the
highest quality, an unbeatable combination. ]»3
Over one millon pieces in stock =

DL704 300
DL707 300°
DL747 630

N 5
NN NN

\'{[ Texas Instruments TM990/189 $333.00

. UNIVERSITY MODULE

A complete learning aid that in conjunction with the Tutorial Text offers
hands on experience with microprocessors. 1/0, memory and assembly
language programming. Offers advanced features such as 45 key
alphanumeric keyboard, a powerful instruction set. multiply and divide.
vectored interrupts. single bit I/O manipulation parailel 1/0 and

7 addressing modes.

1500V
1500V
1500V
1500V

Contacts Price
22 PIN .22
24 PIN .24
28 PIN .28
40 PIN, .40

Contacts Price
8 PIN .08
14 PIN 2
16 PIN 14
18 PIN .18
20 PIN .20

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

MINIMUM ORDER $10.00 « ADD $2.00 TO
COVER POSTAGE & HANDLING

Foreign customers please remit payment on
an international bank draft or international
postal money order in American dollars.

Over-the-counter sales,

12 Mercer Rd.. Natick. Mass 01760

Behind Zayres on Rte. 9

Teiephone Orders & Enquiries (617) 879-0077

>
IN CANADA o
5651 FERRIEFI ST. 4800 DUFFERIN ST. BAXTER CENTRE 3070 KINGSWAY Lrs ‘ )
MONTREAL, QUEBEC  DOWNSVIEW. ONTARIO 1050 BAXTER ROAD VANCOUVER. B.C. mastenchaioe I
HaP 2KS M3H 559 OTTAWA. ONTARIO VSR 547 F -
Tel.: '514) 731-7441 Tel.: (416) 661-1115 K2C 3P2 Tel.: (604) 438-3321 b ©
Tel.: (613)820-9471 ©
=}
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Be sure to include sufficient postage.

STEREO

wr Convert Your Car Into A Concert Hall! .
m

MADE BY THE
AUTO RADIO
SPECIALISTS!!

P -
- " [ Models
w " May
- ’ Vary

20+ $100 STEREO
'9:- AUTO RADIO

UNBELIEVABLE

FACTORY CLOSEOUT! — One of America's largest | NEWS ITEM! — Auto stereo has become as sophisti-
independent manufacturers of automobile radios has | cated as home hi-fi — and nearly as expensive. You

lectronics &Popular Electronics magazines). We've stereo can be out of reach for many folks and 2nd
been fortunate in acquiring more of the last auto ra- | cars, '.gou want a stereo sound system, you can
dios in production. These are AM-FM-MPX-Stereo stari with the purchase of a $100 radio for only a
sets....degigned for new cars. All are tested 100% mere $19.95 at Delta. The radios are designed for
operauona and come with knobs & 5 push buttons. small interior of your car that has the combination
Ideal for installing in your auto, van, camper, boat of the hard plastic and soft upholstered surfaces. It
| or any other place 12 VDC is available. is the perfect radio for a top-sounding stereo system.

SAME RADIO as above except it is
5 - AUTOMATIC hot stereo! Excellent FM receppuon,
RADIO-FM 81cks up stations with weak signals!

lete with metal top plate, push
$2 for Shpg. BUY OF A LIFETIME! No.5745w buuons and front bezels.

BUILD YOUR OWN STEREO RADIO.....
KLH T
END

FM FM-AM

i ONo. 60006R ONo. 60007R

*The Heart Of A Receiver™....We have acquired a number
of front end tuners.....made for KLH—one of the audio
giants.....for use in its sophisticated receivers. These tuners
contain the mechanical & electronic sections. The elect-
ronic section consists of an RF amplifier, oscillator and
mixer. FM output from the tuner is 10.7 MHZ, and the
AM output is 455 KHZ. Both types operate on 12VDC,
and draw approx. 12 ma. Tunm%capacxtor on FM mod-
els has a vernier for fine tuning. Entire unit is shielded.

2 TYPES AVAILABLE

Even up which we announced in Nov. 1979 Radio can spend $300 for simple components—which means

uner

.
]
EACH

No. 60104R

l 739" OVERALL
Wild West Goes “Electronic"

then discharge thru the
ectronl specific info....but it's a terrific start for creating games; can
be used by the kids....it's harmless. Limited Quantity!

and making contact thru the 2-wire cable. Has compartmem

lens in muzzle. We do not

Pump to cock! Pullmlgu rigger fires it—giving an audible sound
made to hold 9V batter{ & a couple of caps that charge ug
eads. ave

APPROX.
700 pcs.

We have several million resistors — all cut and
formed for P.C. boards, They are 5% 1/2-watt
carbon film. Rather than count them, we are
weighing 'em out by the 1/2-Lb..... and, find
that they average about 700 pi
b..... akin Ethe price per resistor less than
nt eac! This is a great way to build up
an inventory for your work bench. Has a
ge number of mixed values. No. 8926R

120-pg. catalog = =

M.AIL—OBDER A.'DDR.ESS
Delta Electronics, 176 Second Ave., Waltham, Ma. 02154

-
0
®
o

[92]
] NAME
z
(o]
E | AoPRESS r

176 SECOND AVE.
w &
o : oY CVISAJ| wALTHAM, MASS.
o — 02154
9 l Minimum Order $8.00
Q -
i ] L ————— TEL. (617) 388-4705
2 Wien in our area, northeastern Mass. or southeri N1, visit our retail at 7 Qakland St., Amesbury, Mass.
100 CIRCLE 30 ON FREE INFORMATION CARD
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RCSlstor Less Than |

ASSORTMENT Each I/2¢ |

FOR SALE

HAMS, CBers, SWLs—eight character morse-A-
word morse code reader; RTTY reader. Decodes
signals off the air. Send for details. MICROCRAFT
CORPORATION, Box 513R, Thiensville, Wl 53092
1-414-241-8144,

“SECRET Registry of U.S. Government Radio
Frequencies (25 to 470 MHz)." Book shows
3,800+ frequencies: FBI, FCC, Treasury, Border,
Immigration, Secret Service, Customs, NASA,
military, more. $4.95 ppd., CRB RESEARCH, Box
56-RE, Commack, NY 11725

PARTS, IC's, LED's, keyboards. Free catalog.
R-E ELECTRONICS, 1919 West Belt North 107,
Houston, TX 77043.

PRINTED Circuit Boards Your artwork, quick
delivery, reasonable. Quantity discounts. ATLAS
CIRCUITS, Box 974, Waynesville, NC 28786 (704)
456-3739

PORTABLE video recorders, special: Magnavox
#8251, VHS; 2/4 hour; tuner-timer; only $995.
AUDIO-VIDEO, 2021 E. Markland, Kokomo, IN
46901 317-459-8511 9AM-2PM

SCANNERS, Bearcat, Regency, Fanon/Courier.
Scanner crystals, antennas. HARVEY PARK RA-
DIO, Box 19224, Denver, CO 80219

S—URPLUS electronics. Monthly picture flyer. Low
prices. U.S. only. STAR-TRONICS, Box 683,
McMinnvelle, OR 97218

RAW speakers and finished systems for Hi-Fi and
Sound Reinforcement. Also cabinet plans, hard-
ware, grille cloth, crossovers, microphones, ac-
cessories, much more. Information-packed cata-
log, $1.00. UNIVERSAL DISCOUNT SOUND,
Dept. RE, 2243 Ringling Blvd, Sarasota, FL
33577

ALARM systems! Burglar, fire, car. Finest equip-
ment! Save! Catalog, decal; 50¢, refundable!
AAS, 186H Oxmoor Road, B’ham, AL 35209

ALL T.V. Tuners repaired $11.95. Fast service
quality work. MIKE’S T.V. TUNER SERVICE, Box
187, Bean Station, TN 37708 615-581-6393

SOUND EFFECTS GENERATOR BASIC KIT
Now CHANEY ELECTRONICS MAKES 1T POSSIBLE TO BUILD YOUR OWN
SOUND EFFECTS GENERATOR WiTHOUT SPENDING A FORTUNE. WE SUPPLY
TI76477 SOUND CHIP PLUE AN ETCHED AND DRILLED

FrASER SOUNDS, LOCOMOTIVE, SIRENS, AIRPLANES, CLOCKS,

DOES WOT REQUIRE DIP SWITGHES OR OTHER EXPENS | VE/ UNUSUAL X
COMPONENTS. YOU SUPPLY ONLY A FEW svmnmn RESISTORS, CAP-

BASIC KIT GONTAINING

TU76477, PC soAnd 23883
wi $5.95
¢ IRANSISTOR FOR ABOVE ) 7 EACH

|F YOU HAVE ALREADY PURCWASED THE H7Ah77 CHIP YOU MAY BLY
THE PC_BOARD AND INSTRUCTIONS onLY. (23885  §L.00

R SLAVE TRIGGER @ LED

/ﬂ//@@ KIT @ Flasher

AND INSTRUCT (ONS

WE SUPPLY AL THE COMPONENTS [C] Kit

PLUS SCHEMATIC TO MAKE A SEN- e

SITIVE SLAVE TRIGGER WHICH @ pindie U T

WILL F(RE YOUR SLAVE STROBE @ LEQ Comes comorets with ol bacts,
WHEN YOU TRIGGER YOUR MASTER e pRCibee Lt

§TROSE, N £1.50 1wy $2.49

@ Dlgltal
@Countmg
] Module

Torertmmow Dowtr on '179
B v

120 VAC <2 77" (3 Wheel of D
Xenon B For'une

Strobe Kit % ~3) ' @ =, !,_,0
el :x°:.mz~ ¢

ot garts

" irmivaes.
jrial s T
N 1= [B) o e £
o . i & ety o
@ S

e TEcns 1us
Mounting Kit ISOLATORS T

v BD| . o

12 sets tor $1.00
RO170

GE Sub-C

Rectitier Nicad ¢ MINIATURE
rooutnc 000y @25 me N | ADJUSTABLE
e 5 1op 51,00 | B e c»ucnun

100 for $15.00 cram $2.00
Alco Knob

Tube Specials

Stvlan oned

:,‘:\"‘; [] Hamumaen Win

23 e o

o o

2 for $1.00 21for $1.00 %

* Minimum order $5.00
* Please inciude $1.00 for postage
- CHANEY * Visa, MC and COD accepted
‘electronics inc.  * Phone orders are welcome

P.0. BOX 27038 , DENVER, CO. 80227 (303) 781-5750
Send-for ‘our free giant catalog of unique items !!!
CIRCLE 53 ON FREE INFORMATION CARD
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$99'95W|RED

Low cost, high performance, that's the DM-700. Unlike some of the
hobby grade DMMs available, the DM-700 offers protessional quality
pertormance and appearance at a hobbyist price. It features 26
different ranges and 5 functions, all arranged in a convenient, easy to
use format. Measurements are displayed on a large 3% digit, %2 inch
high LED display, with automatic decimal placement, -automatic
polarity, and overrange indication. You can depend upon the
DM-700, state-of-the-art components such as a pracision laser
trimmed resistor array, semiconductor band gap re‘erence, and
reliable LS| circuitry insure lab quality performance for years to
come. Basic DC volts and ohms accuracy is 0.1%, and you can
measure voltage all the way from 100 uv to 1000 volts, current from
0.1 pa to 2.0 amps and resistance from 0.1 ohms to 20 megohms.
Overload protection is inherent in the design of the CM-700, 1250
volts, AC or DC on all ranges, making it virtually goot proof. Power is
supplied by four ‘C’ size cells, making the DM-700 portable, and, as
options, a nicad battery pack and AC adapter are available. The
DM-700 teatures a handsome, jet black, rugged AES case with
convenient retractable tilt bail. All tactory wired units ate covered by
a one year limited warranty and kits have a 90 day parts warranty.

Order a DM-700, examine it for 10 days, and if you're not satisifed
in every way, return it in original form tor a prompt refund.

Specifications

DC and AC volts: 100 uV to 1000 Volts, 5 ranges

DC and AC current: 0.1 pA to 2.0 Amps, 5 ranges

Resistance: 0.1 to 20 megohms, 6 ranges

Input protection: 1250 volts AC/DC all ranges fuse protected
for overcurrent

Input impedance: 10 megohms, DC/AC volts

Display: 3% digits, 0.5 inch LED

Accuracy: 0.1% basic DC volts

Power: 4 'C’ cells, optional nicad pack, or AC adapter

Size: 6W x 3"'H x 6D

Weight: 2 Ibs with batteries

Prices

DM-700 wired + tested .
DM-700 kit form . ..

AC adapter/charger .
Nicad battery pack . .
Probe kit

TERMS: Satistaction guarameed or

money rehénded c:’ $1.50. Mdln-

rders unde;

Fltn, S04 A e
e, handlin: v s

15%. NY residents, gdd 7{’“” 2

$99'95WIRED

The CT-70 breaks the price barrier onlab quality frequency counters.
No longer doyou have tosettle for a kit, half-kit or poorperformance,
the CT-70 is completely wired and tested, features professional
quality construction and specifications, plus is covered by ..one year
warranty. Power for the CT-70 is provided by four ‘AA’ size batteries
or 12 volts, AC or DC, available as options are a nicad battery pack,
and AC adapter. Three selectable frequency ranges, each with its
own pre-amp, enable you to make accurate measurements from less
than 10 Hz to greater than 600 mHz. All switches are conveniently
locatec: on, the front panel for ease of operation, and a single input
jack eliminates the need to change cables as different ranges are
selected. Accurate readings are insured by the use of alarge 0.4 inch
seven digit LED dispilay, a 1.0 ppm TCXO time base and a handy LED
gate light indicator.

The CT-70 is the answer to all your measurement needs, in the
field, in the lab, or in the ham shack. Order yours today, examine it for
10 days, if you're not completely satisfied, return the unit for a prompt
and courteous refund.

Specitications
Frequency range:
Sensitivity:

10 Hz to over 600 mHz

less than 25 mv to 150 mHz

less than 150 mv to 600 mHz

Stability: 1.0 ppm, 20-40°C; 0.05 ppm/°C TCXO crystal
time base

Display: 7 digits, LED, 0.4 inch height

Input protection: 50 VAC to 60 mHz, 10 VAC to 600 mHz

Input impedance: 1 megohm, 6 and 60 mHz ranges 50 ohms,
600 mHz range

Power: 4 'AA cells, 12V AC/DC

Gate: 0.1 sec and 1.0 sec LED gate light

Decimal point: Automatic, all ranges

Size: 5"W x 1%""H x 5%"D

Weight: 1 Ib with batteries

Prices

CT-70 wired + tested .

AC adapter

Nicad pack with AC adapter/charger .
Telescopic whip antenna, BNC plug.
Tilt bail assembly

CT-70 Kit FOrm ....coooviiiiiiiiiiiiiicee

I5MS2Y alaciioics

BOX 4072, ROCHESTER, N.Y. 14610
PHONE ORDERS CALL
(716) 271-6487

wwWw americanradiohistorv com
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100W CLASS A
POWER AMP KIT

Dynamic Bias Class ‘A" circuit design makes this
unit unique in its class. Crystal clear, 100 watis
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 low T.I.M. ste-
reo pre-amp.
Specifications:
» Output power: 100W RMS into 8-ohm
125W RMS into 4-ohm

« Frequency response: 10Hz - 100 KHz
« T.H.D.: less than 0.008%
+ S/N ratio: better than 80dB
+ Input sensitivity: 1V max.
« Power supply: =40V @ 5 amp

) TA-1000 KIT
i $51.95

Power
transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO
GRAPHIC EQUALIZER!!

Graphic equalizer have been used for years in sound
studios and concert arenas but were too expensive
to be considered for home use. Now we offer you the
tacility at an affordable price. This unit can extend
your control of your Hi-Fi system by minimizing the
non-ftinearities of the combined speaker/room sys-
tem. Fantastic features as foliows:

o 10 double slide controls for two channels

o Cut out rumble, surface noise and hiss

e Minimizes speaker/room non-linearities

e Frequency response from 30Hz to 16KHz

« 10 tone controls plus defeat, monitor and tape
selector.

e Control range = 12dB in 10 octaves (30Hz, 60Hz,
120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz,
16KHz.)

o Operating voltage 117V 50/60Hz.

FACTORY ASSEMBLED UNIT, NOT A KIT

SPECIAL PRICE $117.00 ea

MARK 1V 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36dB ~ +3d8.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradua! output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

MARK IV KIT §31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!Y,

SPECIAL $19.95

+ proximity triggere

+ voltage triggered

- mechanically triggered

This alarm protects you and itself! Entering pro-

tected area will set it off, sounding your car horn

or siren you add. Any change in voltage will also

trigger the atarm into action. If cables within pas-

senger compartment are cut, the unit protects itself

by sounding the alarm. 3-WAY PROTECTION!
All units factory assembled and tested — Not a kit!

30W -+ 30W STEREO

HYBRID AMPLIFIER KIT
It works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control

transformer not
cluded. !t produces ultra
hi-fi output up to 60
watts (30 watts per
channel) yet gives out
) less than 0.1% total har-
3 monic distortion between
$32.50 PER KIT 100Mz_and 10KHz.

BATTERY POWERED
FLUORESCENT LANTERN
MODEL 888 R EEATURES
+ Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
+ 97 6W cool/daylight miniature fluores-
cent tube.
+ 8 x 1.5V UM-1 (size D) dry cell battery.
- Easy sliding door for changing batteries.
$10.50 EA Stainless reflector with wide angle in-
y creasing lumination of the lantern,

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensitivity. — 65dB = 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V -~ 10V D.C.
Sound Pressure Level: Max. 120dB
EMA4RP $2.50 ea. or 2 for $4.50

9 Steps 4 Colors
— LED VU

Stereo level indicator kit with arc-shape display
panel!!!-This Mark 111 LED leve! indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from —30dB to 45dB. The Mark (Il in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC at max 400 MA. The
circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with the
speaker output!
IN KIT FORM $18.50

STEREO AMPLIFIER

COMPLETED UNIT -- NOT A KIT!
OCL pre amp. & power stereo amp. with bass, mid-
dle, treble 3-way tone control. Fully assembled and
tested, ready to work. Total harmonic distortion less
than 0.5% at full power. Qutput maximum is 60
watts per channel at 8. Power supply is 24 - 36V
AC or DC. Complete unit. Assembled $49.50 ea.
Power transformer $ 8.50 ea.

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This series covers a wide range of level indication
uses, output and input voltage, time related change,
temperature, light measurement and sound fevel. The
problem of uneven brifliance often encountered with
LED arrangements as well as design problems caused
by using several units of varying size are substan-
tially reduced. 12 LEDs in one bar:
LED ARRAY
GL-112R3 Red. Red, Red
GL-112N3 Green, Yellow, Red
GL-112M2 Green, Green, Red
GL-112G3 Green, Green, Green

$6.50
i
| s

22 Lo

LED DRIVERS

1R 2406G is an 1.C. specially designed to drive. 12
LED. The number of LED is lineally itluminated ac-
cording to the control voltage input terminal 21.
Operating voltage is @ 12V D.C.  §5.35 EACH

$5.50
$6.50
$6.50

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6Y4” long. With a standard FM radio, can be heard
anywhere on a one-acre fot; sound quality was

judged very good. -
$16.50 m'
FLASHER LED

Unigue design combines a jumbo red LED with an iC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate

3Hz @ 5V 20mA. 3

2 for $2.20
BIPOLAR LED RED/GREEN

2 colors in one LED, green and red, changes color
when reverse voltage supply. Amazing!
2 FOR $1.60

SW AUDIO AMP KIT

2 LM 380 with Volume Control
Uty Power Suply 6 18V DC
s ONLY $6.00 EACH

RADIO-ELECTRONICS

-
(=]

MARK 1l SOUND
ACTIVATED SWITCH KIT

A new designed circuit em-
ployed 2 1.C., a DPDT relay
with .a ied indicator. A con-
densor microphone comas
with the kit. The relay can
handle up to 200 watts con-
tact to allow to control most
things. Just click the finger,
the relay will close, the sec-
ond click will release it.
Sensitivity can be ad-

justed by an on board

trim-pot. Operating

voltage 9v D.C.
TY-18

$8.50.PER KIT

PROFESSIONAL

PANEL METERS
A. 0-50UA
B. 0-30VDC
C. 0-50VDC  8.50 ea.
D. 0-3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.
All meters white tace with black
scales. Plastic cover.

8.50 ea.
8.50 ea.

—— 3 ——
Tvpe MU-52E

LCD CLOCK MODULE!
+ 0.5” LCD 4 digits display + X'tal controlled cir-
cuits - D.C. powered (1.5V battery) « 12 hr. or 24 hr.
display - 24 hr. alarm set - 60 min. countdown timer
> On board dual back-up lights » Dual time zone dis-
play - Stop watch function.

NIC1200 (12 hr) $24.50 EA.
NI1C2400 (24 hr) $26.50 EA.

SPECIAL} 0.5” LED $SALE
ALARM CLOCK MODULE

ASSEMBLEO! NOT A KIT!
Features: ® 4 digits 0.5 LED Displays ® 12 hours
real time format ® 24 hours alarm audio output
® 59 min. countdown timer ® 10 min. snooze control.

SPECIAL TRANSFORMER
FOR CLOCK

{FREE)
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MINI-SIZED I.C. AM RADIO

Size smaller than a box of matches!
Receives all AM stations.

Batteries and ear phones included.
12 DC MINI RELAY
SPDT 2 AMP 1.30
2 AMP 2.50
4PDT 3 AMP 3.50
5009 SINGLE
Metal Case 3” Long

Only $10.50
3AMP 1560
LINEAR SLIDE POT
2 FOR $1.20




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 Watt Fluo-
rescent Light Tubes. ldeal
for camper, outdoor. auto or
boat. Kit includes high volt-
age coil, power transistor,
. heat sink, all other electro-
With Case Only nic parts and PC Board, light

$6.50 Per Kit tube not included!

SUPER FM WIRELESS
MIC KIT — MARK Il

This new designed circuit uses high

FEQ. FET transistors with 2 stages

pre amp. Transmits FM Range (88-

h 120 MHz) up to 2 blocks away and

with the ultra sensitive condenser

microphone that comes with the kit,

allows you to pick up any sound

within 15 ft. away! Kit includes all

FMC-105  electronic parts, OSC coils, and P.C.

$11.50 PER KIT Board. Power supply 9V D.C.

PRESS-A-LIGHT SELF

GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea  Never worry about battery,
Model F-179  because it has none! Easy

" to carry in pocket and handy

to use. Ideal for emergency
light. It generates its own
electricity by squeezing grip
tever. Put one in your car,
boat, camper or home. You
may need it some time!

ANY SOUND DECISIONS!

Solid state sound indicator operating
voltage 6V DC 30uA. Small size ap-
,  proximately Ya"x1Vs”.
/

Model EB2116 (Continuous)
Model EB2126 (Slow Pulse)

SIBOEACH 0 iel EB2136 (Fast Pulse)

A W

Cuntinuous. Slow pulse Fast putse

REGULATED DUAL

VOLTAGE SUPPLY KIT
4 30v DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator 1.C.
Kit includes all electro-
nic parts, filter capaci-
tors, I.C., heat sinks

and P.C. board.
$12.50 PER KIT

“C’" SIZE BATTERY PACK
A 10 C size ni-cd battery in dng pack,
gives out 125V D.C. 1.8 amp per

hour. All fresh code, pull-out from
'8 movie cameras. Can be disconnec-
ed to use as single ¢ cells. Hard
b4 to find $15.00 per pack of 10 batterie
ELECTRONIC ALARM SIREN
COMPLETE UNIT
= .

Ideal for use as an Alarm Unit
o =& or hookup to your car back-up to
make a reverse indicator. Light
Qutput up to 130dB. Voltage sup-
AU-999  $7.50 oply 6 2V

SUB MINIATURE

TOGGLE SWITCH
SPST2 FOR 2.80 SPOT2 FOR 3.20
6 AMP 125V AC CONTACT

SPECIAL SALE
AA SIZE NI-CD SPEC/ALSAL

RECHARGEABLE BATTERIES -
LIMITED QUANTITY AVAILABLE

BECKMAN FET
LIQUID CRYSTAL DISPLAY
Overall size 2” x 1.2" 0-5” characters
reflective type. 1
Model 737-01 — for clock 4 digits with gg: 88
PM, alarm, snooze, colen indicators. it .Z.
Model 739-04 — for panet meter 4 VA
digits.
Model 739-03 — for panel meter 3%z
digits with =+ sign and over range
indicator, ‘
All displays include zeber connectors

and front bezel. With data sheets.
Your chaice — any madel $7.50 EACH

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplifier as well as your
% speakers. A must for OCL

circuits.
e KIT FORM
$8.75 EA.

# TRANSFORMERS
ALL 117 VOLT INPUT

30V 4 AMP $8.50 EA.
36V CT 3 AMP $10.50 EA.
48V CT 3 AMP $10.50 EA.
24V CT 3 AMP $10.50 EA.
24V 0T 0.8 AMP $2.50 EA.
12V CT 0.5 AMP $2.50 EA.
12V CT 120 MA $1.80 EA.

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.
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

I.C. TEST CLIPS

Same as the E-Z clips $2.75 :

“FISHER” 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pcs. Fisher PA
301 Hybrid IC all electronic parts
with PC Board. Power supply -+
16V DC (not included). Power
band with (KF 1% = 3dB). Volt-

Super Bu
g J age gain 33dB. 20Hz - 20KHz.

Only $18.50

~AC POWER SUPPLY

Wall Type Transformer
12VAC Output 200 MA
16V CT AC COutput 100 MA

6V DC Output 120 MA
12V 0C Output 100 MA

$2.75 EA.
$2.10 EA.
$1.90 EA.
§1.90 EA.

With 20” Long Leads
In Black and Red Colors per pair

SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high level output.

Operates from one 9V battery, 28 pin
dip; we supply the datas. §2.90 EACH m

SUPER 15 WATT

AUDIO AMP KIT
Uses STK-015 Hybrid Power Amp
Kit includes: STK-015 Hybrid IC, power supply with
power transformer, front Amp with tone control, alf
electronic parts as well as PC Board. Less than
05% harmonic distortion at full power Y2dB re-
3 sponse from 20-100,000 Hz.
This amplifier has QUASI —
Complimentary class B out-
put. Qutput max is watt (10
watt RMS) at 42. ONLY

;‘L‘-{; $23.50 each

. ULTRASONIC
% SWITCH KIT

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and a lot of uses such as
remote contro! for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $15.50

ELECTRONIC SWITC KIT

CONDENSER TYPE

Touch On Touch 0ff

uses 7473 I.C. and
12V relay

$5.50 each

1 WATT AUDIO AMP~

All parts are pre-assembled on a ,(
g

HICKOK LX303

DIGITAL LCD MULTIMETER
« 3%z digits display - 200 hours 9V
battery lite - Auto zero; polarity;
overrange indication - 100MV DC
F.S. sensitivity - 19 ranges and
functions + 0.C. volt: 0.1 MV to
1000V « A.C. volt: 0.1 V to 600 V
* Resistance: 0.1 to 20 M@ - D.C
current: 0.01 A to 100 MA

OUR PRICE $71.45

COMPLETE TIME MODULE

0.3" digits LCD Clock Module with month
and date, hour, minute and seconds. As
well as stop watch function!! Battery
and back up light is with the module,
Size of the module is 1~ dia. Ideal for
use in auto panel, computer, instrument
and many others! $8.95 EACH

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer cr
trigger other circuit for 2 - 10 séc.
(adjustable}. Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
$1.75ea. 45V 9V 2 far $3.00

PUSH-BUTTON SWITCH
N/Open Contact

Color: Red, White, Blue, Green, Black
3/$1.00
N/Close also Available

50¢ eacl
LARGE QTY. AVAILABLE

HEAVY DUTY
CLIP LEADS

10 pairs — 5 colors Alligator clips on a
22" long lead. Ideal for any testing.
$2.20/ pack

FM WIRELESS MIC KIT

It is not a pack of cigarettes. It is a
new FM wireless mic kit! New de-
sign PC board fits into a plastic
cigarette box {case included). Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on #FMM2 KIT FORM $7.95

mini PC Board. Supply Voltage 6
9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a
trequency response from OHz — T00KHz -+0.5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli-

minate power fluctuation!

Specifications: + T.H.D. less than .005% - T.I.M.
less than .005% - Frequency response: DC to 100KHz
+0.5dB * RIAA deviation: *0.2dB - S/N ratio: bet-
ter than 70dB + Sensitivity: Phono 2MV 47K/Aux.
100MV 100K - Qutput level: 1.3V « Max. output: 15V
+ Tone control: bass +10dB @ 50Hz/treble *+10dB
@ 15Hz « Power supply: =24 D.C.

Kit comes with regulated power supp ) all you need
is a 48V C.T. transformer @ 0.5

ONLY $44.50

X'former

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x %7 x %" E{(@)?
3

Supply veltage 1.5V - 12V

tdeal for Alarm or Tone Indicator $1.50 eac|

,QVI/ FORMULA INTERNATIONAL INC. «e

SHIPPING AND HANOLING CHARGES Send $1.00
u

Unger $30.00 purchase Over 00 purchase| For Detaned

15% 10% Catalogue

I
T

T -
Tnimum Order $10.00/CaNll. Residenis Ad

75%

% Sales Tax
Phone Orders Accapted o Visa of MC ONLY, ND €.0.D./Store Hours 10:7 Mon. thry Sat. [Sm———
—

12603 CRENSHAW BLVD.,

AWTHORNE, CA 90250

H
HONE: (213) 973-1921 + (213) 679:5162
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552 Summit Rve.
Westfield, NJ. 07090
(201) 654-6008

O/

| ICRO"

Buyers Worldwide Are Clamoring For Our HRT

_1¢ MORE GETS U 2

MOTION DETECTOR BRAND NEW ITEM

40-TWO WATT RESISTORS, carbo-films, carbons, some 5%ers, (#456) 729 80tor 1.30 )] Completely assembied on circuit board FREQUENCY COUNTER CHIP
50-TERMINAL STRIPS, asst’d solder and screw types, 2 Iuﬁs & up, (#334) ... 1.29 100 for 1.30

with capacitors

RADIO-ELECTRONICS

-h
o

a]
g T o e roxgeod Ipicrtodigialbonans afle 1S Lo P orgr e S;)ecs and ap| hcatlon notes included—4.95 (40 pi/n). with olnsbgogrd dividerls.d §
HA TR ] : by " X 2.X %" case with mtng tabs/3.00 decoders/drivers. 18.95-specs include
O 6-25 WATT PLASTIC POWER, 2N6100 T0-220, 200bvcbo, 3A, (#1786) 1.29 12 for 1.30 -
2 e A e A 129 8 for 130 CRYSTALS—3.579545 MHz %9¢ /D CONVERTER by Datel
O 65-PRE-FORM s WATTERS, popular values, for PC appl. (#2444) 1.29 T30 for 1.30 6.0 MHz 2.95 ADC-MC8BC-8 bit analog to digital converter,
40-LOW NOISE RESISTORS, 1/8 & 1/2 W, oxide & magnetic film, (#220) ... 1.29 80 for 1.3 F g high speed-
g | RPRISE diod d, ( m? o Boliehine JUMBO LED's en s O%
40pc-SEMI-CON SURPRISE, asst. , di , etc. untested, (#2226) ... 1. or 1.
O 20 TRANSISTOR FLECTROLYTICS, seet s from 5-100 mid, (+453) | 129 40 for 1,30 Green, 7/1.00-Yellow, 7/1.00-Red, 10/1.00 D/A CONVERTER- DAC- OSBC 8 bit- 12.00
' 1-LASCR OPTO COUPLER, type H11C3, mini dip, (#5700) . 129 2for 1.30 100/13.00 100/13.00 100/9.00 ua 741 OP AMPS (mini-dip) 4/1.00
O 40-UPRIGHT ELECTROS, 100% asst’d values and voltages, (+5900) .. 129 20 for 1.30 MOUNTING CLIPS—12/1.00 FENER DIODES—20V 1 amp 10/1.00
O 2-GE 3W AUDIO AMP, type PA-263 IL chip, mono, (41522) L1294 for1.30 7 SEG Displays (comp. grade)
O 1-MERCURY TILT SWITCH, N.C. rated 24VDC @ .05A, w/leads, (#5686) ... 1.29 2 for 1.30 " | ( D- BRIDGES
O 50-CAP SPECIAL, asst. values in mylar, mica, ceramic, disc, elc. (#3775) ... 1.29 100 for 1.30 3"/95¢-6"/1.45 (specify ann. or cath.) 1% amp/.50.6 amp/2.00, 25 amp/1.00
O 40-FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, (+5668) ... 1.29 80 for 1.30 AM/FM RADIO CHIP—{#4408) 2.000r 3/5.00 | —
I 40-PLASTIC TRANSISTORS. asst'd untested and hobbyv, (+2604A] ... 129 80 for 1.30 Complete AM/FM IC-external IF required LINEAR
Ol 2-6-CELL BATTERY HOLOER, 9V, for AA size cells, with 9V clip (v6365) . . 4 for 1.30 | mazak a0 M 1303 10
1 4-12 VOLT LAMPS, w/leads, popular voltage, 100's of uses, (25942) . 8 for 1.30 DIPPED TANTALUMS M 3000 ok T i
T 1-12 VOC SOLENOID, similar lo Guardian 16-P, w/plunger, %"’ stroke, (#6013} 1 29 2for1.30 . 47 uf 35V (1" leads) 10/1.00 R 0 M 130 Nt
C 10-AXiAL ELECTROS, assorted values and capacitance, (#5901) . 20 for 1.30 SUPER SUB MINI LYTICS - -3 .
O] 10-POWER TAB TRANSISTORS, NPN, plastic, T0-220, (#5629) . . 129 20for1.30 ¥ ok LM 307H S0 LM 1307 60
O 6-PRECISION TRIM POTS, asst'd singles and mulli-turns, untested. (+3389) . 129 12 for 1,30 (1 rad. leads, by Nichicon) LM 307 30 LMI1307€ 90
0 20-1N4148, 4 NANO, SWITCHING DIODE. axial leads 10mA, 100%,£3000) 1. 40 for 1.30 10004f 50V (1%6” L X %4 W), 75¢ or 10/6.00 LM 308H 85 LM 1310 175
O 10-ASSORTED IC SOCKETS, 24, 28, & 40 pin sockets on G-10 board, (26357) 1. 20 for 1.50 47 4 25V (%" L X %7 W), 10/$1.00 LM 308 85 LM 139] 200
O 4-PUSHBUTTON ALARM SWITCH, 125 VAC 1A SPST, NC, (#5289) ... 1. 8 for 1.30 4004t 330V (photo flash o laser circuits)-2/1.00 LM 310 80 LM 1414 1.50
O 6-CABLE & PLUG SET, 2 cond. 2.5mm mini plug w/6’polarized cable; (#5 .29 12 for 1.30 LM 311H 80 LM 1800 70
] 10-RESISTOR NETWORKS, assorted values in dips and singles, (#5699) .... 1.29 20 for 1.30 COMPUTER GRADE TWIST LOCKS LM 317K 275 LM 1808 2'50
O 5-ASSORTED EDGE CONNECTORS, mixed 4 & 6 pin, double-sided, (26362) 1.29 10 for 1.30 321%00;6! ?()s\é)\(/lde?légrl%%vae; %;)&Iles% %).000 m g%gu £ { %0 m {ggg ggg
—_— ut SOV—1. u —2 § b -
- LM 320%-12 110 LM 1830 2.25
5 ~N DISCS—.001 1KV 25/1.00, .1 50v 15/1.00 M 3% 110 LM 184) 550
: ONE ARM BANDIT -
~HY - GAIN HEAT SENSITIVE SWITCH—4/1.00 W35 1% IMee 290
4 MIKES ~ self contained unit opens at 150 C LM 339) 100 LM 1889 2.50
Onl Take one hand command of your mobile or base rig 9 DIGIT FLUORESCENT DISPLAY by NEC [ 340K:12 L A IRl
with Hy-Geain’s One Arm Bandit Mike. ON/OFF. complete with dl’iVing CifCUitl’y 2.50 LM ggép 12 328 tM géég %Sg
VOLUME, SQUELCH, CHANNEL SELECTOR, i< LM 343H M d
$14 .99 SPEAKER. and DIGITAL DISPLAY ace o1l conve EXTRA LOUD 9V BUZZER—3/2.00 M 373 250 WM217 200
niently located where your fingers do the talking. . LM 377 2.00 LM 3046 60
2 FOR $1 5 Comes with 6 fi. multi-conductor, olor-coded. coiled WALL PLUG ADAPTER—5VDC @ 160ma-1.50 LM 380 100 M 3054 150
cable, tseparate) for eany integration into any type of — —— = i
riR. Size: 44" x 24" x 14" WL 9 o, No. 92CUS886 6.3V 1.2 Amp Transtormer—1.75 B m ggi { gg m gggg ggg
| MINI AUDIO TRANSFORMERS—3/1.00 LM 386 120 (M 3067 550
12" hi i : D DIGITAL MOTION/UNIT COUNTER MODULE LM 389 120 LM 3070 250
2-DOUBLE-SIDED PC BOARDS, 3”x12" high quality G-10 glass, (5694) ... 1.29 4 for 1,30 1GITAL M IT LU
60-TUBULAR CAPACITORS, 2sst'd 100mmi to 1mi 1o on0 %voc, ((usu)m 129 120 :Zi 130 (Fairchild) with large 4 digit display & specs-7.00 m ;38 é gg m %g;é %gg
6-MICRO MINI REED SWITCHES, 1" long, for alarms, ,etc,, {#1258) .. 1.29 12 for 1.30 : .
T0-TANTALUM ELECTROS, 2551 mini, agial, hermeticaly seated, (+5848) .. 129 20 for 130 8035 Microprocessor, 17.00 LM 748CN 30 LM 3089 125
50-DISC TYPE CAPS, incl; NPO, hi-Q, mylar, ceramics, asst'd values, (#437) 1.29 100 for 1.30 INTERFACE CHIP-D8243
60-COILS & CHOKES, asst’d g(,so:cblr, Eausili: lvpes,ﬂ(ﬂ}SbA297: sty 129 mzz :ov 1.;0 16 line 170 extender for all single chip x Ps 5.75
6-SWITCHCRAFT PHONO JAl , hi-Q, chasis mounl, t ase, (#511 . 12 for 1.30 B =1
30-SUSMINI IF TRANSFORMERS, uls' slzg :.?n.d ‘;T\..l‘:.:"(wsss:m - 29 60 for 1.30 Terms MICRO-MART accepts Visa, MC, and telephone COD'S. Foreign orders $50.00 minimum plus
40-ADJUSTABLE FERRITE CORES. center cut tor hex adijust, (~s7o1) . 1.29 80 for 1.30 shipping-US funds only. Orders under $10.00 include $2.00 for shippi ‘i/handlmg, All components guar-
;g PC cump%g sﬁverdvllv:v ?d|usﬁ a;;lculled( v;l;;;s) (23346 5 1) 20 :or 130 anteed or money refunded. Immediate shipping. N.J. residents add 5% sales tax.
4" CAl ic, li wrap , (8 o o 50 1.3
S-CRYSTALS, may include; CB, ham various shapes and sizes, (57761 . 129 10100 130 MICRO-MART # 552 SUMMIT AVE., WESTFIELD, N.J. 07090 » (201) 654-6008
3-MICRO SWITCHES. SPST, NO contacts, pl tyle, solder tabs, (#5785) 1.29 6 for 1.30
6S-MOLEX SOCKETS, “‘on-a-strip”, n'ov( 8- Pa‘:znf-:.s%: muf(:o;) : 129 130 for 130 CIRCLE 56 ON FREE INFORMATION CARD

6-PAIRS 9V BATTERY CLIPS, wired & black color-coded leads, (#2852) .... 1.29 12 for 1.30

6-LM340T VOLTAGE REGULATORS, 5 1o 24 volts, TO-220, (#5897) . .. 129 12for1.30
40-POLYSTYRENE CAPACITORS, asst’d values and voltages, (#1052) ... 1.29 80 for 1.30 .{

15-THERMISTORS, resistors that change with the temperature, (+2048) . 1.29 30 for 1.30 p- i

65-% WATT RESISTORS, asst'd values, metal film, marked, (¥5797) 1.29 130 for 1.30 3 w 'ummw A

10-MODULAR SWITCHES, Centralab “’'push-on” 'vpe up to 4POT, 133150) 1.29 20 for 1.30

5-“MOTORS MOTORS", small, high speed, asst'd sizes, 3-6VDC, "(#2551) .. 129 10 for 1.30

50-MICAS asst. sizes-n-shapes, incl. “silvers’’ too! (#373) 1.29 100 for 1.30 € - " p
10-TRANSISTOR SOCKETS, for npn and pnp types, (=3845) 1.29 20 for 1.30 w

] IDDDDDDDDDDDDE‘DDDDD’_"—‘”'_"_"_"'

4-HOBBY VOLTAGE REGULATORS, LM-309, 320, 340’5, TO 129 8 for 1.30
12-PANEL SWITCHES, assorted slides, rot, adulars, ever (#29%) 129 24 for 1.30 A=
60-RESISTOR SPECIAL. % 10 1 Jd."fi;i?,.;('f’t;'?bo Lv‘.n‘:s et (:35596() 123 130 for 130 EleCtrIClty from the sun.
65-HALF WA TT RESISTORS, asstd. Carbons, carbo-films, various values, (7454) 1.29 130 for 1.30 1 1
15-HUMBUCKER CONTRQLS, assorted values. manula:luvﬂ:dumup (+3007, 1.29 30 ior 1,30 5 Volt panel = amp $50 2.5 Volt panel 'z amp $40
1.POWER TAB TRIAC 100% orime. 400V 10A T0-220, (s6216) 2 '5’ 1.30 GIANT 3% inch cell, delivers 1 amp $850
— Above cell with special motor & prop, runs in sun $10.25
(1p ’
‘FLIP-OVER $699 g ae )
DIGITAL CLOCK A y i 4 Computer video monitor chassis 9inch, 12 voltused $50
® 115 VAC Operation oy {ie Computer video monitor chassis 12 inch, new $60
® Built-In Alarm Function With i\ - % ‘1 4 Hy Gain CB chassis, trunk mount $900
24 Hour Dial Indicator Cat. No. % | .
® %" High White Numerals szcu
N = Govt surplus walky
= —
50-PRECISION RESISTORS, ', 1, & 2 watts. 1%, assorted types, (#363) ... 1.29 100 for 1.30 talky, used cond.
60-CERAMIC CAPS, asst’d val. & styles, incl; tubulars, NPO's, etc., (#590) .. 1.29 120 for 1.30 47-55.4 mc range.
30-MOLEX CONNECTORS, nylon, asst'd styles, colors, & & of cond. (+5835) 1.29 60 for 1.30
4-ROCKER SWITCHES, OPDT, solder eyelet terminals, (+3302) ... 129 Bfor1.30 Ant. $5 each extra.
1.RELAY, BABCOCK 6VDC, SPST, plastic case (15807) .. ... .. . .. 129 2for1.30 ;
4-THFRMAL FUSES, epoxy sealed, metal clad, break at 257 F 129 8for 1.30 With data.
50-1N4000 REC TIFIERS, epoxy, axial leads, untested, (x:s‘nl) Begeeceeen 8. 121 100ji5801 00
30 HEAT SHRINK, Th fit, e (# 1. r 1.30
10°SLIDE SWITCHES, SP;’T"“;P[I)T etc. all shapes and :lx’:s‘ :xssm U129 20 for 130 $25 ea 2 for $45
25-DTL’s, 100% prime, asst'd flip flops, etc., marked, (#3709) 12950 for 1.30
10-MAN-3's, 7 t, w/bubbl itier, 100% |, (43842) ....... 129 20 for 1.30
L VT s it 100% e ne| AN/PRC-6

T-LITE SENSITIVE UNITUNC TION TRANSISTOR, programmable, («5719) ... 129 2 for 1.30
100-PRE-FORMED % WATTERS, popular values, some 5 & 10 %ers, (#1060) 1.29 200 for 1.30
4-PHOTO ELEC TRIC DARLINGTON TRANSIST ORS, (#3276) 1.29 8 for 1.30
40-POWER RESISTORS, assorted types, includes 2 fo 10 watters, (<228) ... 1.29 80 for 1.30
15-NE-2 LAMPS, neon red, for 110VAC, less resistor, (+1435) . 1.29 30 for 1.30 SEE IN THE
30-CRIMP-ON" TERMINALS, rings and spades, for # 12-20 wire, (#3955) .. 129 60 for 1.30 §
50-ONE-WATT RESISTORS, popular assort, some S%ers, 100°s of uses, (+3844) 1.29 100 for 1.30 DARKNESS R
30-FT. WIRE-WRAP WIRE, 30 ga ge, insulated, continuous length, (73803) .. 1.29 60 for 1.30 ) .
6-SPDT MICRC SLIDE SWITCH, only 3/7" cube, for PC mount, (¥3429) .. . 1.29 12 for 1.30 IR viewer portable, new with
10-PR.-RCA PLUGS & JACKS, for audio, speakers, efc., (402} | .. 129 20for1.30 K ’

5-2N3055 HOBBY TRANSISTORS, 10-3, (#3771) 1.29 10 for 1.30 choice of one lens...close up,
6SINGLE PIN MICRO GREEN LEDS, 3V, 10 mils, “pin heads”, 100%, (#6126) 129 12 for 1.30
6:JUMBO RED LEDS, 1.5-3 V @ 10 mA. 100% material, 100's of uses, (#2135) 1.29 12 for 1.30 telephoto or gen. purpose.
6-MAGNETIC DISCS, shatter-resistant Plastalloy, 13/16” dia. (#6099) 1.29 12 for 1.30 .

$:PHOTO CELLS. Vactec 900, disc tyoe, K: 2K ohm (dark) wiicads, (#6135) 1.23 10 for 1,30 Requires 6 volt DC btry. $250

1-12vDC SPDT RELAY, 180 ohm coil, 25 mA, 1x1x1%’* sealed (#5937) 2 for 1.30
10-VOLUME CONTROLS, asst. values, audio, and switch too! (#592} 20 for 1.30 JJ pRINTER CENTRONICS # 101
Visually OK, with head.

60-PREFORMED DISC CAPS, handr assortment of values, marked, (#11_81) B 1 29 120 for 1.30
0 FOR FREE CATALOG T e e e o Sold as is....... o 7 A $400.00
POLY PAKS ® 282 down). Order by phone or mall. Minimum order 38, L. di
tat: . on, nam mo t
R e g, Shipping extra on all merchandise
P.O. BOX 942. R4 $10 (LS funds). s wlil ba returned. TERMS: add

SO. LYNNFIELD. MA 01940 bostage, RATED: Net-30. Phone:(617) 2453824 Meshna Inc., PO Box 62, E. Lynn, Mass. 01904
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ADVANCE

D
OMPUTER

PRODUCTS _; 5%

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!
1. Proven Quallty Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

» 1980 CATALOG AVAILABLE SOON.

Send $1.00 to reserve your copy of the most complete catalog of computer
products. A must for the serious computer user,

STATIC\ [RAM BOARDS APPLE/EXIDY/EXPANDO MICROPROCESSORS ~STATIC RAM HEADQUARTERS = SOCKETS
) RS 80 16K-UPGRADE KIT 28000 STt
5 mok i A . 124 2599 100
$-100 32K (uses 2114) /wt ! * 16K with Jumpers & Instructions Foon " Yegs | 2102 asons v 125 118
ASSEMBLED Kit it P for either Levet | or Level Il . Gelbasey el [l Aeciaed HET 0
450ns.  599.00 450ns. '539.95 * 16K for Apple Il Upgrade. co1802 vzes | 201 375 365 355
éSOn% 6(199.359 250ns. 599.95 * Special: TRS80 Scrematic BOBOA 995 ;:éf: ;gg ;.gg ggg s
are Board 49.95 » Expansion Interface Schemati EORaRMIE 222 1 hiia X y c
X L-2501 1295 10 8.95 40 Pin W/W 149 40 Pin 8/ 63
Bare Board w/all parts less mem. 99.95 * Expansion interface Connector. . . S e ;:ul—sogno::. sss 23? o3 '
" 14L-4 . X .
RAM 85 (16K Static w/Memory EXPANDOR SRoia 1295 | itesiiitoes 8es 815 795 | TEXTOOL ZERO
Management) TMS 9900JL ip'95 | 40sase0atasons. 750 875 478 | INGERTION FORCE
2 MHz $299.00 4 MHz $399.00 * Bank Selectable # Uses 4116 200 ns. CP1600 3985 | EMMa2004 875 875 195 | gRRKETS
RM 186 (16K Static w/Bank Select # Write Protect % Power 8VDC, +16VDC = B | e e B
2 MHz $249.00 320,00 * Phanlom * Up to 4 MHz e i ne | Saee! LR R || REng s e
M6 100 9! 51 795 79 72 40 Pin $10.25
13.96 upd410 142001 1095 1025 928
(2135 SA)ssembled & Tested Using Low Power Expando64 Kit{4116) G b} wm"“m g 1058 0z oz
16K $248.95 48K $439.00 8035 1995 | ampatsorat 1025 | CONNECTORS
X 84K $519.00 8755 4995 :‘55‘4604‘6‘15K C.,D iny SVB 95 Each b DE25P (RS232) 225
874 6995 K2
3 . 8255 F
LoGoS | 8K 8| PROVINTEGRAL DRTASYSPELS e S | e 1R B SR
ASSEMBLED MODEL 440 “THE PAPER €918 1K + 1CMOS 795 795 725 | Setw/Hood. Sae $6.50
450 ns. 14995 KIT 450ns. 125.95 9.5" adjustable tractor  TIGER", SUPPORT DEVICES 745189 64 bl Ram 395 325 250 53;;;“%- ssﬁw)‘ B
O w/R
250ns.  169.95 250ns. 149.95 e ) S e 14 iastan 50/100 5100 Connector wiw . 425
Bare PC Board w/Data $21.95 AM9517 DMA Contioiier 71,95 CIRES I Erler g -5
“Special Otfer” Buy (4) 8K 450ns. Kits $117.00 ‘3’5"?‘;”"""“"""”“0' 2495 | CHARGE COUPLED DEVICES
1814280 P10} 985
28814 |aMHz) 14.95 18K CCD - First ime otfered Farchiig 460 CCD CTS DlPswch“Es
Y 16K M « pen th CCO
TRS-80 ADD-ON DISK ol B i Roszp0cIO o8 Ceenoroy 1 resmonamie pree. 17 naqe Appica: | CTS206-4 $1.75  CTS206:8 5195
3883 510 29595 | on note suppiiegwith each order. Ouantity himited) | €152066 $175 C152069 $3.95
® VISTA v-80 MINIDISK ta! KEYBOARD 3332;%’2:; e 4;35 $18.95 each {reg. 43.00) %o&g s: ;: CT5206-10 $195
# 23% More Storage state il 3
Capactty - 40 Tracks o Full 128 position 8-bit 3214 Brany o i% CRYSTALS
. : 40 [t)racgl paDtgn free ASCIi EpIBIiE Off ey 2y Microprocassor Timeba, NAKED PC BOARD SALE
Expansion Module £239.00. ® 3 cs?t'?orn(;c’de‘ 55 8225 4w ST Cmwea  prey  famwer tner | Sice s
2 Drive Cabie Add $29.95 mmune to static charge 8726 Bus Drover 2% 1se: 495  614a 95 | BXSIEICRAM iLogos) . 2195
i 2 oM 5 16K Stahc RAM (2114) 29895
4 Drive Cable Add $39.95 . Low powev ezt Control 8% o = W 49 | srksuncram@ue iges
O n 8251 Prog 1O 852 2097152MHr 585  130MM: 495 | Flopoy /O Tarven 3995
8253 I Yumer 1550 24576MH: 585 1431818 495 | Cassetto /O (Tarveiy 2995
SR 200 Miniopay. et BE apei o oy ce | Simmeln,c on
. A V-200 Minifloppy - 237Piog, ONA 1795 4 494304m 595 200 2716 Eprom (thaca) . 3495
Systepy Ll QU3 L s Dy 1708 (MR 202 Bniesmr 505 270812716 EpomWhO) | 3000
204K Byte Capacity Hol-ds 4 Eprom’s at a time. 357 Frop v 4895 somr: 295 270MMz 595 | Reatme Cioch 3495
Double Density Drive s\("gogo Backed by 45 years oSt R by S ol - e e
CP/M & Basic “E" 3 experience. gg‘z ;‘: 595 1 1295 | Veclor8803 11siotMB 2995
1S-52T... ! . €50 ACP Extender w/Con 1585
D By e 5,521 ..5265.00 SgzePionin . 895 DISPLAYS/OPTO/LED'S Vo tienc S 3138
Assembled & Tested Ready to Plug in pree ﬁu Adapter g:gg ;L ::::.;: 1;7 ::c 5 : N | BB S8
EXIDY, HORIZON, SOL, etc. Compatible PY B48/ND46S05 AT Crntr, - 1505 B aer gk i Al — wn
150/8080 S 100 Compatibie % Uses CPM 8860 M 8 7 {CC) 357" Red 99 8SiotMother iexpandabie) 3405
Shugart o " SALE $280.95 6852 Moot 1798 END 07700 R S00 heg %
2-1 00 ADD-ON DISK Assembled Siner Sives 526995 87 AaER=05G 292 FND 2001803 (€0).800" Fiea 75 ‘géxif&?gns
£:3 # $179.95 1810 (CA ot 75
U SYSTEM (100 Bare Board $39.95 (Doc. Add $10.00) Vicanaa ol % 5038 Funciicn Gen ass
Subsyst PPy 1699.00, Note. For CPM Add $70.00. 1documentation Add 520,00 1821 SCO 1K RAM 2500 g Digt Bubble ‘u... Caic. ol 'gg MC4024 2.45
2U siys e’:t‘S" Disk D Vista Double Density 5%” Controlier Assem. ... $299.00 1822 SCD 256 4 RAM 1695 5 Dig Punapies Display 400" Pl go LM566VCO 75
% (C; uga isk Drives SD Versa Floppy Kit Il $299 00 1824 CD 32 » 8 RAM 85 g Digrt Fluarescent 300 99 XR2208 Function Generalor 528
se with Fan & Power Supply SD Versa Floppy Assemblech .$380.00 1852 €O 8 bt 11O 1095 MA1003 12V Aulo Clock Modute 18.05
% VISTA Floppy Disk Controlier Card Tarbel Cassette 1/0 Kit. . 1$115.00 1854 ant 1095 Bacelior MAI0O3 wired Filer e FLOPPY DiSK 1/0
* CP/M Disk (Xperatin System Sale % 177101 Floppy Chwe. =278 1687 cb 1o 595 '3 WAXDIBBLAYS 2 EmeO O e Fooey 495
* Fully Factory Assembled & Tested VISTA Floppy Controller 8” (Shugart Comp) ... $259.95 s520 P 750 (s R.:,:,f,:ff"” °""“",‘5 1751 DualFopoy % 2005
S— NEW CENTRONICS 730 PRINTER [l &% L e S e
LOW-COST ADD-ON DISK R 6630003 1550 TIL 306 Numenk wilogk . 382 TV INTERFACE
Uses any paper roll, fantola, 1550  TIL 308 Number w/Logic 895 £ 3
SUBSYSTEM KIT singie sheets, 96 character 6530-008 1550 TIL 308 Number wiloge e e Vene: 850
# (2) 8" Drives SCll, 7 x 7 dot matrix, 50 DYNAMIC RAMS TIL3NSagadecim 1285 1 Vineg inlecace 0o
* glaSTA Floppy Controller CPS, RS232 or paraltel I/0 164116 16K (16 P s N e R e B T o
] 's. 6995 = —
* Power Supply and inter- 80/ A . KN talee e
face Cab "% On board 2708 2708 included (450ns.) 4020 4K % 1 32 Py br SPECIAL PURCHASE
* CP/M Disk Operating System * Power on jump cc-mple!ely socketed a0 5B {while supply Iasts)
# Box of 10 Diskettes ® Z-80 Assembled and Tesled . $185.00 4027 4K 1 1 {16 Pin). petd
__________ [ 95  1108... 195 21L02-4(450ns)....99 MK3870(programmed)
pooaL S e 21L02-2(250ns)...1.15
E 1 doosl...495 | 21L02:2(250ns)... 105 ...l
LMhif:;J;Sp::M. ?&Ap%v?ie‘“& 3 For amrz Soeed At s1 5.00 sod - ag TMS 4060 (Dullouts) AM 8060 (4K RAM)
* Phantom * Assembled & tested 808OA Assembled. $149.95 ook e e s gg
Recommended by Alphamicrosystems 7.50 o s X
250 ns. 450 ns. asf 00 Mothg'En/gonnn SPECIAL 2 :ACMM57301011 8'°°.': ...550 75492 ......... \75!
8K Static $209.00 $189.00 SIIo0 G ST 1ol AL el 277650 3258 ock ... 8080A CPU
16K Static 449.00 .00 reg $69.85. NOW §52.95 27165V, 12 2995 MM lock .
32K Static 3799 00 gggg 00 2730 5K & S s IR
X 4 SIEMEN’'S FLOPPY SALE 5,03:,% ”gg gﬂohg521 14N .. 76477 Sound...2/7.50
3204 3 16K Rams 200 ns,
® Special buy while 6834-1 y
ANADEX PRINTER su M 95 100/6.95
St e I [ R T (b S—G T 100/6.95 ea.
Model DP-8000 compact, impact, parallel of . 8" Dnve with Double- :;;ﬁ‘;’:.’,ii:r‘m e -
serial. Sprocket feed, 80 cols, sity 250 NOTICE: WE DO CUSTOM PROM PROGRAMMING
84 ines/min., bl-directional. ° 90 DaY Warranty  $449.00 e |
New only .. ...$895.00 850 COMPUTER SPECIALS
ACOUSTIC MODEM i
FLOPPY DISKETTES Y NOVATH —=7 1495 | Apple 1S wiiK 1195, 950 (PS) 1620 Diable RO 3295. 2695
\’o 0-300 Baud 1495 | pET 2001-16N 895 | Anadex DP 8000 995. 895
* 5% Minidiskettes Bell 103 Exch. Sor /8K 395 795. | Cce Micro P-1 595,
ggnzsseglorhvooslggtg% 16 Sector 10 (’( s, Answer, Originate  $189.00 e v ‘ggg c«:‘m‘éucélc:v'ﬁ':/sx 1495 1395, ceﬁiiﬁiﬁ: M:i:g S1 sgg: gggﬁ
ach, 1 X el Cromemco Sys I cs 5435 | SeeciD 120 995, 795
% 8 Standard Floppy Disks % Y&— ACOUSTlC COOUPI.ER SPECIAL I Horion | wa2K 1849 1553, | Telelype Model 43 1349. 150
MCMBS? wi/32K HiPiol Plotie 1085, 898
gg'gg?a‘gg. “1*8;2 153%'0' SPEC ] AL PURCHASE xgzggﬁ ‘.‘E,g :!‘ual "(');))py & CRT 2o IH:PIo! G 795, 735
d y N N ME5] 1 avail 4495, 495, ntertube N 895. 785.
*Add 4.95 for 10 Pack in Deluxe Disk Hoider OF SURPLUS UNITS Pascal Micr 2995. 23
AVAILABILITY LIMITED  $29.95 UARTS/USRTS jascallitcroendio e ou 2095 RF 0L 0 108,
; . - g?gi;:, :g\a 2,32 * LED's » OPTOISOLATERS TV CHIPS/SOUND
AY$101. 1812 (5-14 9! 3
MOTOROLA EXORCISER g:oupA'naL: I‘D;TAMBOOKS e cgvauTER EEASLLS Tz B3 Y e et hie 2so o oIiBa AYRC18CamesBM.... S0
9800 MPY Modulo w/6802 CPU. N A e TMS 6011 {5V, 12V) 550  4N25 Pnoto XSTR HFE 250, 30V 129 AY388031 Roadrace Game ...8.95
9601 16 Siot Mothe~r Board Linear MD !32125 ;’gg S Enotgiptringion 175 AY386051 Wartare Game .....9.50
gggg%aé?u?a a' 69 Retma RackMuunt) NSC Linear 465 Notes 1l ans 2350 USRT 995 T e -30
Of i N ing Y.
9604 Switchmode Sys(em Power Supply .. ‘N?ﬂ: [’;":"‘m_ ‘ :' N‘OSJ:S' DS" ook ‘sﬁ‘(av‘::’ifun .2::3 ng:‘;ﬁ;‘:‘g ::’ES‘IALS o "8‘?:‘33"""“ (2 s‘"‘"“ o
n " i 5 5
S sy T (e Intel NACS 85 Mapush 7 23 N tear Comel Dats BAUD RATE GEN ICM7208 Seven Docaoe Couri 195 SNTBAIT T sound Genennio 398
¥ <
0 18 Ch: SALE + OSHOANE 80OKS « SAlN Mﬁ)‘;ﬂ : ; gg :gwoAf ;v:lc)--on N%u/\z; n Timer 2255 MM3369 e g'gg
L7107 3% " L M1889 AF M. . .
9626 8K Static RAM Module . Flred' W' Shogrrks WD1941 335 ICLa2e1 vonags Aetevence. 195 Mameri000 Nee oty 1Y%
9627 16K Statlc 450ns KEYBOARD ENCODERS  |}13%0 Batery OF Audo Amp ooy faane] s
9630 Card Extender. AY5-2376 1375 LM1850 Ground Faur IC 5 Ji100 MMS7104 Clock Gen. 375
9640 Multiple Programmable Timer 280 e AY5-3800 1375 m:& ::‘:z;:k SECR & & Frifod oo 898
(24 Timers)......... Vol (| Some Real Microprocessers w/Binder . HDO18S. 995 Alt Shipments FCM or UPS Orders
9650 8 Channel DUD|E! Seriat HO. Vol il Some Real Support Deviies w/Binder. 74C822 995 7520, 75 1496L. 78 Lnder S100.00 a8 5% handiing and
96103 32/32 110 Module . 1nt70 to Micros Vol I 74C923 - T e 228 posiage. Orders over $100.00 add
96702 32 Point Reed Relay Module. ... .. :‘M":“'_:;:':::::::s”m" BE0 0 Ll A7{)(? CONVERTERS 1408L 411995 10147ECL Ram ..995 3527\,.'}'9""&"“ Ia o
8i 8 et Benal 1350 1488/148 2/1 99 LF3IS56HBF "% -
ggggoaARE BOARDS S %D:;;mpcum Experimonts g;gé ;(Lz:.v,ssmzfy ﬁ% :ggnpsn Socmwnm ;A‘cs»g; 505!' :"” gn?l.ﬁi&:edﬁt?;sﬂn
0. rom ncung. Al part
3600, . e e Connouion 9400 Vol 1o Freq Conv 730 beesoracuc ., 299 Tar0m 193 e tacory tesled Buaranics
96103 8080 Mactne L anguage Programming 7Sk aingyeco b N Yo TRt /B9 pcrlsicetistionToe)
,,,,, 96702 . Home Comguters Vol | Hardwa.e 10008 8 o 3% acer L NG e IO
Also AMI EVK System in Stock Home Comuters Vol Il Scftware . DACO! AD 598 556N, OO e ot

Starstup Simuiator

Retail Store Open Mon. — Sat.
Located at 1310 "B’ E. Edinger,
Santa Ana, CA 92705

0861 Y3V

Irvine, California 92713

For Internatlonal Orders: 1401 S. Borchard, Santa Ana, CA 92705. {714) 953-0604.

Phone (714) 558-8813

TWX:  910-595-1565

P.0.BOX 17329

-
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4500v 9watt 4.5-20 e¢ 600V 154 STURN 100k | Clock/ Radio V g
oc su t t A

PPLY T zaw: , qs,’ CERAMIC TRIAC 2 LINEAR POT Timers ¥

A i

r,_),/TRIMM[R % 0-2000
s TUR B
RID
2 60¢ £a | Iz Ao 49c¢,,
10/%450 $195 ¢, 10/5.50 10/34.50
100/%40 b 10/$17.50 100/350 110 TPy 100/340
[ 100/$155 3

18v 85ma MOLDED TD-3 Yvour 120 vAC
SOCMETS :’ BATTERY 10 AMP

— o 1
¥y, FORMERS PS | Hash
&) CLocks, v § ‘ Fil_tej
sq7s s ‘ 10751 1 | N, 118 T e
12KV N . = LINE CORD & PLUG
$795 s 10/8275 100/s9 ' $ )98 IN, WIRE LEAD
/A 10/515 J 100/525 . N 2! . REMOVES

+31,75 SHIPPING 107825 NDISE FROM LINI

SINGLE TURN

O LRI P TN

APPROX 5/8" DIA W/ SWITCH PC BOARD 2/%5 50
B-1550  HORIZONTAL MT. 7o 6/%1 5|75
vERTICAL MT. (w0 n 4 __100/315 X 10/$15
3 s00 $ - T
O 250n aa" 5/%1 C:R’AM"ZCD' s, ICL7107 10075120

PROGRAL

O O wox 50/59 TmMM:nd" 3% DIGIT s Loy

O 25w 0 2su I  StomL
O 100K [ 100K R VOLTMETER § ['2! 15 ok oot
O 1mEC aon-a-chip« E PAT

$11.95 i

pLAY
“ASSEMBLED & TESTED WITH DATA PHOTOTRANSISTOR

12vac Power in - 5W Audla out
Tape head, mle; aux inputs.
Sold as-is. Comnlete & New.

&
“PHOTOELECTRIC TYPE o4 \-SET~
+117vac - NO BATTERY @ Fp1-100 /& ﬁé} X Z
T0 BUY ¢ I\ I49 2, A:5401 -
. ANTENNA 2070 1ADLOS-
S, PLUG & JACK
N-CHANNEL 10 Sets $3.00

~4a 400y SCR = J-FET 39¢/s:r 100Sets $25
ouTPUT E2ES
J

(g ¥ 8 ‘AN CELL

f”?"“)g.MOKE ALARM sarr ocores PiamonDEACK

AR . i 50¢., ELECTRONICS COMPANY
B P. D. BOX 12095

s SARASOTA, FLA. 33578
GoteaD [813) 983-2829

Visit Our = ++*FREE CATALOG:"*
BANKAWERICERD
STORE ALL MERCHANDISE 100% GUARANTEED
EO PO G =1 MINIMUM ORDER S5

SARASOTA, FL FL RESIOENTS ADD 4% SALES TAX
PLEASE INCLUDE SUFFICIENT POSTAGE
Lots of unadver -

lsed Specials t
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Radio-
Eleclronics:

i available in
MICROFORM

from
UNIVERSITY MICROFILMS
300 N. Zeeb Road
Ann Arbor, Michigan 48106

and in

MICROFICHE

from
MICROCARD EDITIONS
A Division of
Information Handling Services
P.O. Box 1154
Englewood, Colorado 80110

BELL & HOWELL CO.
Micro Photo Division

Old Mansfield Road
Wooster, Ohio 44691

Attn.: Mr, Splers

Please write
for complete information

BULLEY ELECTRGNICS

00 Box 4Oi24uR
Gerland TX 75040

NPN HIGH vo LTAGE 2.00 _AV'3j8910 PRdGHAMMAqLE SOUND GENERATOR

_ . The AY3-8910 is a 40 pin LS chip with three oscillators,
NCESE 4SONBC JOSER R P?ak) three amplitude controls, programmdble noise generator,
FORT:VE :gmf_o¥g“s SECTIONS. "HIGHT  three mixers, an envelope generator, and three D/A
YORERG O AueR converters that are controlled by 8 BIT WORDS. No

REPLACES: 2N5076. 2N5077, 2N5838, 2N5665, A 4 ;
external pots or caps required. This chip hooked to an 8

Es# BDY94, BU126, .2SC2121, 2N5840, 28C1046, o hi B 808 00
HOUS 2N5466. TIP556 AND MANY OTHERS. bit microprocessorchip or Buss (8080, Z80, 6800 etc.) can
- be software controlled to produce almost any sound. It
will play three note chords, make bangs, whistles, sirens,
gunshots, explosions, bleets, whines, or grunts. In
addltion, it has provisions to control its own memory
chips with two 10 ports. The chip requires +5V @ 75ma
and a standard TTL clock oscillator. A truly incredible
circuit.

LM3046 (CA3046) Transistor Array ...
RCA 40430 400V 6A TRIAC TO-66 ..
CA3086 RCA Transistor Array
MC1438R  Power Op Amp/Driver .. ..
1N4148 Prime, Full Lead .

LM3302 Quad Comparator . s Srco d
25C1849  High Freq NPN TO-92. .. . 6/1.4 $14.95 W/Basic Spec Sheet (4 pages)

MPS A20 NPN GEN PUR . 60 page manual \'mth $-100 interface instructions and
several programming examples, $3.00 extra.

TUNES SYNTHESIZER
The AY3-1350 15 a MOS microcomputer
synthesizer of pre-programmed tunes for
applications in toys, music boxes, and
door chimes. The standard device has a
set of 25 different popular and classical
tunes. In addltion there are 3 chimes
making a total of 25 tunes.
FEATURES
Minimal external components
Automatic switch-otf signal at end of tune for power saving
Envelope control to give organ or piano quality
Sequential tune mode
4 door capability when used as door chime
QOperation with tunes in external PROM if required
(2708)
Single supply (+5V) Operation
Tunes include: STAR WARS, BEETHOVEN'S 9th & 5th, HNGLE
BELLS, YANKEE DOODLE, STAR SPANGLED BANNER,
CLEMENTINE, GOD SAVE THE QUEEN, O SOLE MIO, WEST
MINISTER AND DESCENDING OCTAVE CHIME PLUS MANY
MORE!
WITH DETAILED SPECS
$14.50 AND INSTRUCTIONS

SE O Sound Effects Rz 17.50 1/2W RESISTOR ASSORTMENT

The SE-01ls acomptete kit 1bat A good mix of 5% and 10% values in both full lead and PC lead devices, All
contains all the parts to build a new, first quality.

generator. Designed around

7 WATT AUDIO AMP KIT
SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" x 3" PC
BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR ANY PROJECT THAT
NEZDS AN INEXPENSIVE AMP. LESS THAN 3% THD @ 5 WATTS
COMPATIBLE WITH SE-01 SOUND KIT. $5.95

0 s i s (R0 programmable sound elfects (Asst.} 200 pleces/2.00
bt i

B0 o T D POTENTIOMETER ASSORTMENT
board provides banks of MINI A mix of new, panel mount 3/8" bushing pols in various values. Some dual,
DIP switches and pots to some with swilches.

program the various com- 10/2.00

ULTRASONIC RELAY KIT
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC
EYE.USEUP TO 25 FT. APART. COMPLETE KIT.ALL
PARTS o PC BOARDS. $21.50

binations ofthe SLF Oscillator,
YCO. Niotse: (OneRShor Jand SLIDE SWITCH ASSORTMENT

Envelope Contrals. A Quad Op
Amp IC 15 used to’impiement
.an Adjustable Pulse Genera-
tor, Level Comparator and

An outstanding bargain, Includes miniature and standard sizes and multi-
position units. Al new tirst quality, name brand switches Try one pack and
you'll reorder more: SPECIAL — 12 for $1.20 (Assortment)

Muttiptex Oscillator for even

more versatility. The 3%” x 5"
@ PC owrd lesures # prototype XAN SUPER DIGITS
= area to allow for user added r
pd circuitry. Easily programmed -6" JUMBO LED — pr—
o to duplicate Explosions, 7 SEGMENT i
Phasor Guns, Sleam Trains, or R ED
E almost an infinite number of
other sounds. The unit has a
(&} multiple of applications. The
L low price includes aii parts,
— assembly manuai, piugramming charts, and detailed 76477 chip spec'-
" Sl peaken i aEh o e sl el et 1 T Eoa0iCOMMONICATHIOE
will driv v y. or
] stereo with Incredibe resutts' (Speaker not included) 6640 COMMON ANODE
5 NOW A SUPER READOUT AT A SUPER BUY! These are factory fresh
< ® 76477 CHIP 1S INCLUDED. EXTRA CHIPS $2.95 EACH prime LEaD vea:t':uls. not s:!c:"dsbor‘r:iﬁc‘s n[:‘sow bylomeI[S-?odr:\paraour
price and send for yours today, but hurry, the supply is limite
a« SLSAZE0]CESSISREAKERIAIBAITERY SPECIFY: COMMON ANODE OR COMMON CATHODE

WWW americanradiohistorv com

From T.I. TL490 BAR/DOT DRIVER IC. Drives 10

LED's with adjustable analog steps. Units are

cascadable up to 10 (100 steps). Drives LED's directly.

Great for voltage, current, or audio displays. Similar in

features to LM3314 with specs ang circuit nbtes.
2,95

NOCO.D's
SEND CHECK M.O. OR CHARGE CARD NO
"HONE ORDERS ACCEPTED ON
VISA AND MASTERCHARGE ONLY
(214) 278-3553
ADD 5% FOR SHIPPING
TX. RES. ADD 5% STATE SALES TAX
FOREIGN ORDERS ADD 10% (EXCEPT CANADA)
(20% AIRMAIL) U.S. FUNDS ONLY

free on reguest




| ‘.s DIGITAL MULTIMETERS

sl E““‘PMENE“TB‘%‘% | e T
TELEPHONE D ocis B =

AUTO STERED PRODULIO W .. @woE

i 00. 20N (=22 MU input r "
4.95) with $2 | resistance » 10 Amp :
ue $14.95) (L 3! AToc = 1500 Overioas  Simpson 461
£ | = ;ggg{;ﬁnsngm ) Complete with nickel-
| lon = ¢ year cadmium batteries, AC
hl:@ battery lite charger;adapter, test

r 3130. leads 514995

FREE 8 pc. Tool Set (val

CONTIRENTAL SPECIALTES CORPORAL

Portable Digital
Capacitance Meter

= Measures capacitance from
0.1pf to 1 Farad = Resoives to
0.1pF = 10 ranges for
accuracy and resolution = 4
digit eagy-to-read LED display

Logic Probe

= Compact circuit powered m

nisc s DILTTLHIL GBS i
secm /

gompatibility Eﬂ:g;gn Generator

$4495 ﬁ Reg. §185.95 315795

25 MHz

= Sine-, square-.

bt 1] i tireceger o | Dual Trace
Model LP-1 S0uare wave il 3'2-Digit DMM Time Base

| with LCD Readout

# (0.1% OC accuracy = 0.5

1.CD dispiay for high

| readability s 100uA current

¥ range » 100V, 100nA, 0.01
(2 resolution m Battery life of

;  over 100 hours = Shielded to

/ stay accurate in RF fields m

Wode! 2815 Low battery warning

- . ) ith X

RF Wide Band Signal Wit Calibrated

Generator model Ls6-15 Sk L
et G °_”°t - Model LBO-515A with probes

® Solid state oscillator circuitry m

100 kHz to 100 MHz freq. rangt;J -“{300 O £ e D (L)

MHz on harmonlcs

100 MHz 8-Digit Counter (———
. EOHHZ 12 100 MHz range » LED display |-Ji&} 12380Q

w Fulty automatic S Wy =5
Model MAX100 512890031 2750

Preassembled Proto  Proto Board with
Boards  Built-in Powerq,

Model A
PB-104 s4995  Supplies Dual Trace 5" 30 MHz S
o i Transistorize
Fuily assembled breadboard 0 Triggered S(;ope — =
contains four OT-595 sockets, @ Short-proof 9 SR o LCR =
seven OT-598 bus strips and four Reg. $154.95 / i R o ,
Ry LI D $12995 wodel po-203n ey e "&Ia; th Mr; IngR 740
- P — response with smoof ode 5 P
3"2-Digit 0.1% Digital ﬁ . rolloff past 30 MHz s = Highly accurate 3 digit readout = Trace Oscilloscope
ode Smv/icm vertical sensitivity Dperates on one 9V battery or with AC Model LBO-508A with probes

Capacitance Meter

a0 Reg. $190.00
» 9 ranges from 1999 pF to 199.9 uF
= 0.1% of reading accuracy » Auto $1 70
over and under range indication

TECHNICIAN AIDS | " &3 frnggit oo

Probes inciuded
Call for Discount Prices

adapter m Measures inductance,

Model 1479P capacitance. resistance and loss factor Ccall for Discount Prices

In-Dash Car Stereos g;,‘g:ge

CAR STEREO PRODUCTS 6"x9"

) == | 1

Attache 1 Thenmal-Spot $9Q95 — 8-Track Tape Player wi
4 A b yer with

Style £ S0 dl i Tedter 29 N i AWEMMPK Radlo simys0  wongorn © 1428,
Model TC100 ST - j Finds faulty componenis X g}ﬁ’- Model C-777 52 » 20 0z. ceramic magnet
Reg. § 95 | Mode) del quickly and easity y il
w3279 node|RMod : 3 . Auto Reverse CassetleTape  iniature High Fidelity
Service Weller Control!ed\j R Player with AM/FM:MPX Radio 3 \yay Stereo Speakers

aster ] Output Soldering —fue wrcen \s‘ Model CAS-999 $7995 i
Model 99-SM ) Station  res. 577.50 , S R MA';ISP“"E’S

Fig. $4750 Econo-Lamp $4995 Cassette Tape Player with e
$69.95 ;Sp,,ng ba!ancekd az(;ms.a » K AM/FM/MPX Radio 35750 i

: trol . - v Made! CAS-888

EDSYN SOLDAPULLT® enamel finsh = Colors-Aea. | Magnifier Lamp e fey ]
Desoldering Tools1595 o /i 2 0o Jeesongmnaavions W Stereo Power Booster gy, "89%0pr o inos
i Model DSO17  Model XL-334A 59 695 ¢ Model M5108 49 Mode) POW-40 - 4 « Die Cast Aluminum » Long Throw

= Bass boost = 80-20.000 Hz = 50W, 8 ohms

® 40W stereo [ e Woofer = Soft Dome Tweeter
® 20W per channel 4 = Extended Midrange Speaker
2495 18 ;

beigc 169 SPECIALS

Portable In-Line Tester Portable Oscilloscopes @

Chess Challenger 7

= Measures all 4 7 Super Chro-Bar | = 7 levels of play e 15 MHz
E:)fl?lltl:p 4 Iﬁr'?:’s*‘rg;g'?sr‘&gpgt i LT R4 1o, f_‘f:'-ig-‘- \ Dual Trace
Tel [ ] . . 4
Reg. $130.00 ) Sqwug(nfyModS!V;ggn %  Model 388 38995 $7995 & Tr_|g_gered g
B (WU e TE Miniscope \@e

\ : RC Circuit Box \ $ 95 Fes Model MS-215
_ \\ Multitester ;:g%r&sgs)m%gsn CANON Calculator [l 369%%%
L A (T Portable Printer with §l 15 MHz Triggered Miniscope
*. = 10K VAC capacitars (100 pt to 7. Adding Machine Tape Model MS-15  Reg. $319.00
\ @ 51995 gﬁ?sﬂg.% s42. i " el 710 ode 0. $26995
Model 1827 \® Model VM520 includes test leads W 36998 30 MHz Duai Trace

Triggered Miniscope
ModglgMS»Zim Reg. sss&m? $47995

BSR X-10 femag Sonol tor

TELEPHONE Tgugﬁ%ﬁ?m&'fénng

DEVICES o ey
MURAPHONE e e o= )
Cordless s } — =] = i &, Farmingdale, N.Y- 11735
Telephone — & s 855 Conkiin St <2 BankAmericard = VISA
System Model 1550 Model 1500 G W) geteee C = Master Charge 8 L5 Order
, Reg. 589.95 Avtomatic Diaiing Call Contral 4 Pc Standard Starter Kit « One (1) Standard Command Reg. S87 95 s CODnR Chec! N tra
57495 Rep.$399.95  Model 1400  Feg. 5349.95 s, * 140 (21 Lamo Modues » One (1) Appuance $7Q 50 CODs, shipping and insurance e)'(t . >
| $ 95 s 95 s 95 ; j it - 2 0 ] ropriate o
j e 279 199 249, éu‘?nf:.‘a’n'ﬁ;ci;:?ri < Gre o) Hong ﬂee...ua;:rﬁlﬂutxeeu e Tue :35’;5% N'Y. State residents add app g 5 1 8 b
_— t = ‘(—" {2) Lamp Modules @ One (1) Apphiance Uni -
\?J F> GTE Elé‘;[‘;hsone? ; g ILamp mom- es g}ggg $36.00 TOLL (8 00) 6 45- (.-I;
% A AW Apdl dul . Ultrase le
- ¥ RS SR iR sess | FREE \F U0 o (516 752:0050 2
- 107
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SPECIALS

Soldertail sockets: 14 pin 50/$4.95; 16
pin 50/$4.95; 18 pin 50/$4.95; 20 pin
40/$4.95; 24 pin 30/$4.95; 28 pin
30/$4.95; 40 pin 20/$4.95. General
purpose transistors; NPN, simiiar
2N3904 100/$7.95. PNP, simlilar 2N3906
100/$8.95.

Associates, Inc.
Newton, N.H. 03858

« MILESTONE I
Edge connectors: IMSAI spacing $-100 PRIN TER 0FFER!!!

o e u5¢> DAISY WHEEL TERMINALS
EIGHT 16K DYNAMIC Featuring DIABLO *HYTYPE' PRINTERS
RAMS: 581-20 Features:

Expand memory in TRS-80* -l and -II, *KSR & Plol Modes > :
Apple, other computers. Low power, 250 *ASCII RS-232 1/0 R
ns/4 MHz. Add $3 for 2 dip shunts plus «110, 115, 300 Baud Input
TRS-80* installation instructions. -ggall)aPngﬁ air!a(:“lfel
AT . v

TRS-80 is a trademark of the Tandy Corporation. -Many More EXC“iI‘Ig

MUSICIANS! ‘ Fas save on gas!

These used. cleaned and refurtished Dasy Wheel Terminals feature the

LA S8 4 2 444 2

dc\)Nte r'(l)aVe tl?e kgoglzdggav?(u ?gecd tlg FIAMED DIABLO ":VTYFE" Daisy Wheel Printer with its multiiude of capa-

-it-yourself and save, nks ra bllities. Includes 1/60" horizontal & 1/48” vertical spacing in the "PLOT" mode :

Anderton's easy-to-read and Informative ~ LIMITEO DFFER. SPECIAL PRICEI— i Enjoy the benefits of 20% better gas
books. Electronic Projects for Musi- While They Last! Now From $4 500!! mileage, quicker starting, elimination of
cians (in its 3rd printing) shows you how We alsa offer many types of printers o i
to build preamps, tone controls, mixers, “Selectric*”, :syn.'fzo & More tupe ¢ HETIGIE po{luhon, and 50,000
and more; $7.95 Isoftcover. Home o e fOR EXAMPLE——————————— miles on plugs and points.

Recording for Musicians shows how to e o e i e e e I T o

make quality recordings at home using e AT ST e Y G ey : .
equipment you can afford. $9.95 soft- Erom Wotd 1L e et 8 anpoms mimashe 45 e Update your car Wth a TIGERESOIid
cover. : state electronic ignition system. Easily

WE ALSO SUPPLY PARTS KITS/BOARDS FOR CRAIG'S 13" VC|DE° MONITORS s ONLY installed in 30 minutes . . . evenon

PROJECTS, FROM COMPRESSORS TO PHASE SIFTERS, 115 VAC, 60 Hz. video input (BNC)

AT A PRICE THAT'S MUSIC TO YOUR EARS. o e A S e 99.00 nepcarsy

SEND FOR OUR CATALOG TODAY! T Tiger 500 CD

9" (diag.), 12V

TERMS: Cal res add tax. Allow 5% for shipping, ex- VIDEO DISPLAYS ONLY e 6 emer g 4
cess refunded. VISA®/Mastercharge® call +Featuring 12VDC Operation! 389 oo Assembled $49 95
(415) 562-0636, 24 hours. COD OK with street ad- 4 *Dtaws 800'mA @ 12 Vons DC L} Slmpllklt CEO © DWoWo o . . $2995
dress for UPS. Special prices good through cover @5\\ ¢NEW. in original boxes. ready to use! 2 FOR
month of magazine while supplies last; other N ECTyroR RRice s Postpaid USA.
prices subject to change without notice. Add 51 B 165.00 ;
handling to orders under $15. Master Charge & Bank Americard accepted.

+Phone Orders Are Weicome
GODBOUT ELECTRONICS +Prices May Not Include Shipping & Handling P.O. Box 1727
Bldg. 725, Oakland Airport, CA 94614

sQuantities Are Limited *Prices Are Subject To Change

Wnite or Call for Qur Exclusive
P “USED PERIPHERAL FLYER" e
@ . @ \ (603)382-5179 * ri-Star Corporation
eMastercharge & VISA Accepled i Phone (303) 243_5 200

Grand Junction, Colorado 81501

CIRCLE 61 ON FREE INFORMATION CARD CIRCLE 55 ON FREE INFORMATION CARD CIRCLE 33 ON FREE INFORMATION CARD
PR D CIR BOARD ave Bridge DIP SOCKETS
C/MGOS IDIODE CLAMPED)
wo - ;W e 086 0 s - 130 TRANSISTOR SPECIALS PRV | 2A | 6A | 25A
4002 i L 408 45 74cB6 - 50 4" x 6~ DOUBLE SIOED EPOXY BOARD 1/16” thick 2N6233NPN SWITCHING POWER 195 100 140 | BPIN 17 24PIN 35
w7 - T K- M an - m 860ea... —— eieiii.... 518260 MRF-8004 o CB RF Transistor NPN. 075 W00 | 80 [ 1.30 | 220 | 14PIN 20 28PN .40
e Wi dpe Tumise, %720 BTG INTINN S TN v W o 15330 16PN 22 0PN 60
an -z 98T R wm - % Mcio-12 Eﬂosz(:h?;:s::ﬁgob'o:;gcmg $1.95 Sneson o 51703 Ho 600 [ 130 | 190 | 440 | 18PIN 25
Eic g i antm e s o ST ae B
wo — 10 c 2N3137 NPN SIRF . s 55
e im0 R wm i owoim CONTINENTAL SPECIALTIES B e s 2 SANKEN AUDIO POWER AMPS
w6 - a5 8 - 10 S0y L ncia-rz # MAX 100 Freq. counter. | #2001 1Hz — 100KHz IN14Z0NPN SETOS, ¥31.00 Si1010G 1O WATTS. ... .. . ... $ 675
PEITRRRY Sl ;‘: 1uc8 g ncim :: An 8 digit 100 MHz count- | Function Geneator, sine, 2NITE7 NPN S TO 66 s .70 511020 G 20 WATTS. o ... $1295
w1 ; ;
SoE mo.p me 2 ke BRI | Loes Ui | DEmcrol. i BT ——
IS ooy S TeoRl e o : - - NI NP 51 TO82 . w100 ; - O
ShT e ewsm USSR TNC . e . 20298 NPW B TO220 % 22UF35V 55100 68UF35V  4/81.00
023 z 74C (3 2l > o R R $8 b ATUF35V 5/$1.00 T0UF 10V $ .25
PreRRT) MPSA 13 NPNSI. 441,00
. B8UF3BY  5/51.00  22UF 25V $ 40
T e e 2L: o] _:(;vs‘ged Pulse !S"Gd i%(:: )euqu e AR CEARIO 0% 1UF 35V 5/51.00  15UF 35V 3/$1.00
ser Diode (Spec sheet i 22UF20V  5%$1.00  30UF 6V 5/81.00
= 33UF20V  4/51.00  100UF 15V $.70
4ri63 1ek stanc ram o5 550 [l MINIATURE MULTI-TURN TRIM POTS TTLIC SERIES 47UF15V 55100  150UF 15V $ .95
1488 RS232 INTERFACE 9140 S2M021078 4K DYN RAM 14 I 100, 2K 5K, 10K, 20K, 250K, 1 Meg, §.75 each 3/2.00 7400 — 17 7450 — 17 74155 75 - : 1
e L e s e e . £ = 4100 — 17 %R~ B 74157 — 8%
281646 3287 51 - 220 w1z 325 [l 2N3B20F FET s - Lo AT 74160 55 Y 74LS SERIES LINEAR CIRCUITS
T, HIFT *l -
2822 STATC SHIFT REG Tes msizs 2% [l 2N 5457 N FET — s a5 To3- a7 Bt N5 o Tais153 s
2708 8 EPROM 450 rst 96 825126 - 255 M ON2646 UJT y Z308 24 E81S g2 JAE2 —1.20 4LS0y 7405185 119 2ot
TMS 3409 NC 80 BITSOYN. SR.1.36 825131 3% sescocauegooUotog 8 ASH 405 - 4 7476 45 74163 - &2 e foreti- S YECI IR ]
ZT6{TRI VOLTAGES. 249  AYS1013 VART s25 [l ER 900 TRIGGER DIODES. .. 4/51.00 7406 E<] 7480 45 74164 8 51503 74L5157 1ol LMS07
N8 itonad SV B9 TRIBOZB +9 [l 2N 6028 PROG. UJT - .- = ¢ 65 7408 k74 7483 & 74165 — 85 4504 4LS160 1o LM308 —
m::-; (450 r) S0 8703C TELEDYNE 8 BIT AD 7403 24 7485 ™ 74170 - 1.80 Ang :g:u :;g tug:t‘! = ‘7;»
21L02-1 1450 nal 130 CONVERT 995 4L -
e yiegr 3i PRI 8PS - o5 lFP 100 PHOTO TRANS. ... ...... s sofl 0T o Lo Sy [ e st - Rl o
e TA 4 s e ": e renancter o 107 I RED. YELLOW, GREEN LARGE LED's. 27 ... 6/$1.00) 7812 2 7490 — .50 74176 — .75 4) 1519 128 M358 — 70
21119 756 » 48TATC T 3% [l REDIGREEN BIPOLAR LED's. 2° . s o5l 3. 42 7491 — 55 M7 75 Loty e e ~ 180
guz-nf:'- 4 STATIC 275 206 395 I TIL-118 OPTOASOLATOR e--e § 7 '7!::: g 7:92 : 77~ 75 41514 1 s 1 mﬁ isgs
144K STAY. RAM 450 nat — 596 8228 49 7493 74180 ™ 741815 B
o Taxterar s g ez e A N PRI TR TS 2L 74— 80 Taiet — 190 TGS 2ask - iRl e
AIB2IMRAM TSNS 995w 22 12,15, 18,01 22V estoofl s N ol Jo- 1% Wz = rase - el (Mime - 175
D0 — 295 8T - 225 837 — 225 7426 13 74107~ 35 74192 — 79 i o ll B~ 8
8131 295 8630 295 8838 - 226 7427 35 74121 — 35 74193 — 79 acsa Gl ST Sl ovsa —72,952
3 on Power Ré e 7430 - A7 W2~ 3] 74138 — 86 Ay o 130 [l ims63 - 250
DATEL'S DAC-08BC — 8 bit DAC — $9 = = 732 - T 74123 — 42 74195~ 65 B a8 ’}ém ;_.;g ng 2
7437 ~ 25— u =
8" DISKETTES — HARD SECTOR PRV 1A A 124 SOA 1254 240A M e 2! -2 T = Wl assn — 2l s 200
$1.75, 10/$16.00 4T ax s | - 74146~ 75 s s WSS VS owsas - an fl %09
- - g - - 7441 85 74148 — 1.10 74368 — 65 al. E 44 4 B TIRRT
CRYSTALS $345 ea RIBBON CABLE 400 09 75 (53 B0 650 . 7442~ 80 74150 — 1.10 74325 - 226 4LS il e
2.000 MHz  6.144 MHz FLAT ICOLOR CODED} {E00 1 ; X 8,50 1250 7485 70 24151 — 86 75491 - 105 40 s T - all B
;ggo x:; 'g%m:z 28 30 V;']'(‘E o = - 1. 50 1050 1650 7447 £ 74153 — 55 75492 - 1.06 1578 Az s 150 f 70028
. L z cond. - 50/per foot . 7 . 1250 7448 — T8 75154 — 1.10 8197 - 1285 Iy s sy 2 710 — 45
5.000 MHz  20.000 MHz 40 cond. - .75/per foot e e el . e BT;, 110 Hed S 3 TICH - 40
6.000 MHz 50 cond. - 0/per toot SAD 1024 a REDICON 1024 stage analog “Bucke! - 41563 S0 7415783 o ] MCav-
Brigde’" shift register 59,9 14 pin headers 3/81.00 7415107 45 74LS295 150 747 —
UNI AL MEMORY BOARD KIT 9 CEate iy 16 pin headers .40 ea. 510 S rasse - 12 N30 250
$69.95 IN 4148 . o B . S113 S366 = =
3221021 fully butfered, 16 sddress fines, on board decoding [l 1 or 01 ‘LT%},?,‘CE,E,,..C disc. caps. 16/61.00, ‘02,?5’2&38 MMS5387AA _CLOCK CHIPS ....$595 3{3:2; § S5 2l S0
8 g?v 4 of 64 pages, standard 44 pin buss, may be used with [ill=———————————————— — B \AM5314 54,75 o130 0 JeswE % J sosecc -3
L4 DB 25P male ..... $2.95 L - i 4S8 9% 748377 275l 781195
= — RS232 . L5139 3 74536 s fl 9% 9%
> SILICON SOLAR CELLS CONNECTORS  Lp22female ... 8350 [l NO. 30 WIRE WRAP WIRE SINGLE STRAND A4S - 11s sasme - 15 | (Fss s
o) 4" diameter .4V a1 1 ALIP. - ... $10.00 HOODS .. ....... 8150 100°. . . $1.40 = e
o READOU REGULATORS
- — LED S 340K-12,16 0r 24V $1.50[fl ALCO MINIATURE TOGGLE SWITCHES 15A] BA | 3A PRV| 1A | 10A| 25A
9 P
O FCS 8024 - 4 digit . . MTA 106 5PDT. 05 45| 60| 140 100 ) 45] 80| 1.55
C.C.8" display 9595 DL-707 C.A. .3 $ .76 3407-5,6,8,12,15, MTA 208 OPDT wwo =
w FND 503 C.C. .67 § 85 DL747CA 67 $1.50 180124 V. . $1.30 MTA 206 P-DPDT CENTR OFF . $185 70| 80 180 200 | 84)1.30| 230
= FNDSI0CA. § $ 85 HP3400 8" CA $1.95 : 79MG . $1.35 MSD 206 P-DPDT CENTER OFF LEVER SWITCH. ... 8186 120 | 140 | 2.60 400 | 1.30 | 1.90] 3.0
Lll_l DL-704- 3° C.C. $ .85 HP3405 8" CC $195 78MO5. . ... .$ .75 1.80 | 3.60 600 { 2.00 [ 2.75( 430
@)
= e R QR0
g ; 0 4 25¢ tor o e : DSTA a L :
P7e : o 6D 5 OF.OUR ORDER
0 ot a d B 4
C o 0.0 p bridg D A R
Order $5.00 R - 0214 47-70

CIRCLE 10 ON FREE INFORMATION CARD
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" DIGI-KEY foh
CORPORATION OLL = s - 44
Quality Elecironic Componenis FREE 218.681- 6674

DON'T FORGET OUR LC'S o RESISTORS o TRANSISTORS o CAPACITORS s DIODES o I.C. SOCKETS & PINS o SWITCHES
CLOCK MODULES o OPTOELECTRONICS o BREADBOADING & TESTING DEVICES ¢ DRAFTING SUPPLIES
DISCOUNTS WHEN COMPARING PRICES CATA BOOKS o HEAT SINKS o WIRE o TOOLS... AND MORE... WRITE FOR FREE CATALOG........
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Digi Koy Means Ouelhy Procucts. Toll

free Watts, Postage Pald Envelopes!
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47 4 57
PANASONIC METALLIZED POLYESTER
CAP.

or & aickel @ffusion barrier, J 4C195N 1. . E . 200
e T Car s SQluATBLOBACZ 4 . 2 s ginus 10% TOURANCE
b o asions : E
g 4 :
{7 Protosdnd, comtare: .ma.u,.. ' LI “\ofUATBL SACZ acl : - e o ‘;: ull?l
* Comtucts are sser romereble. o' oo B ACI00N 1.5 a y 200, 3
o ; (UA78L24AC7 - 1s3 g
a4 R
IOI

-100"'x.200" £0GIBOARD CONNECTORS

o
PANASONIC 'IRIMMEI PO'MYIOM!“RS
L3E7 VARIABLE RESISTORS

v o7 Ve =T

Him rexivven o 12 Ve ik g

i 10 13 1o ots

St o1 § woch of tha 72 sandord 5% . wor- cor

fim racers m o wren 15, 13,18 20
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8255858558
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493N PANASONIC RESINDIPPED

0IGI.KEY ACCE g ACITORS i

‘MAS;ERCMARG[ ws.\ cons w130 TS 2 " ~_°& CAPACITORS

MOMNEY ORDERS H 00w b Vorape ot
[ ]

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE!
B ® ” Digi-Key Stocks HANDLING M A VOLUME
JER e a6 The Entire CHARGES A toms excep hese with coramg U
L e L e ks 1 umers ending wim the sy
HA SERIES .156"'x.200" EDC AP Products Line ot e combired & dincoont, Frst DISCOUNT
e S e - $ 0.00-$9.99...Add $2.00 totol o dncoursoble items od ¢ 0.00.$99.99 ... .. INET HREFEEe o4
0.00-525.00. . Add $0.75 %% ™ reloms dimeumt, T 4 ¢ 100 00524999 . Leas 10% WEI PRI ] st e SAPALITO%

K X X Y 1 10 ey sub-10t0l the nondiscounale

2w an e ne I e BRE 25.00-$49.9% . Add $0.50 item Add rhe hondmg chorge. Ne § 250,00-$499.99 . Less 15%
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(" BSR X-10 )
SUPER SPECIAL

DELUXE
ULTRASONIC
CONSOLE

REGULARLY $49.95

now *29.95

With the purchase of
three or more modules
Modules normally $17.00 ea.

Modules of your choice
3 for $47.95 6 for $83.95
Ultrasonic Hand Unit
Normally $24.95 Now $18.95
Please add $3.00 for shipping
TOLL FREE HOT LINE
800-223-0474

54 WEST 45TH STREET, NEW YORK, N.Y. 10036
212-687-2224

\___ mecThomee=<"

STEREO GRAPHIC EQUALIZER & PREAMP
Octave-Band 50 hz to 12,800 18 CTS Slide controls

Assembied & tested $109.15
No additional components necessary
for 12 VDC operation
sAmerican made
*Glass epoxy Double sided p.t.h. circuit board
sALLEN BRADLEY Type M conductive
plastic volume control
*Adjustable input sensitivity: .3V to 3V RMS
(Bourns MFT Dual trimmer)
*BIFET Il Op amps: low noise, 13V/uS (TLO74)
*Bourns 2% Resistor networks
*1% Metal film resistors
eInstrument-type min. toggle switch
(on-otf-22 db mute)
2 accurate clipping lights: one on preamp stage,
one on EQ stage
*All 3LED’s are Hi-brightness types
(8mcd at 20mA DIFFUSED)
sWiring & mtg. info inctuded
80 WATT STEREO POWER AMPLIFIER
Assembled & tested circult board.
American made $67.89 (Class'B  $61.90)
Ready to mount to heat sinks. Requires 27V
split supply, 125W.
* 40Wich 8 ohm Class AB
full power (.2% Class B)
¢+ Slew Rate 33V/uS, low TIM * Vi limiting
POWER SUPPLY KIT FOR ABOVE
Includes 125W xfmr, filter caps,
rect, schemo  $33.00
Transformeronly $27.00 Schemo $1.00
NE541 80V Audio Power Driver $3.80
TIP 31A npn, TIP 32A pnp 60V compl. drivers ~ $.51
TIP 35A npn 25A 60V output  $1.65
TIP 36A pnp comp! to above $1.73
VARQ 331X 100V 3A FAST RECOVERY rect  $.53
MR 751 6A 50V rect $.83
4700uF/35V filter  $1.50
The brightest LED! Stanley SBR 5531
8mcd@20mA diff  $.55
ALLEN BRADLEY type M cond. plastic dual
Aud. taper 100K, 1 cm cube
3mm (1/8") shaft wimtg. hdw $3.75
ALL PARTS PRIME, NO SURPLUS.
MANY OTHER PARTS AVAILABLE. SEND $1.00 FOR
FLYER(WE INCL. WITH ORDER).
$10.00 MIN. ORDER
ONE DAY SHPMT 24 HOUR ORDER
LINE (209) 577-4256 VISA/M.C. QB ELECTRONICS
2131 STONE MODESTO, CA 95351

®.08% THD at 20 khz,

CIRCLE 45 ON FREE INFORMATION CARD

NESDA

Provides Members

Low Bank Card Rate
On Mastercharge and
VISA/Bank Americard

From a high of only

1.67%

to as low as

1.10%

ARE YOU
INTERESTED/

NESDA Members:

Write for more information to:
NESDA BankCard Plan
2708 W. Berry, Fort Worth, Tx 76109

NOT A MEMBER?

WHY NOT?

Contact your NESDA-Affiliated
State Association or write NESDA
2708 W. Berry, Fort Worth, Tx 76109

CIRCLE 16 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

-
-

741827

7418122
7418175
7418367
741.5386

7608 .20
7416 20
7474 .35
74181 .55
S 74393 .85
1250
74505
74551

MISCEllANEOUS CIRUIT SPECIALS =
A

B0-COLUMN IMPACT PRINTER

LOWESY IN PRICE—HIQHEST IN PERFORMAN"
L2

5 00
CD4049B Wl |1t 599

NC14520B 1.25 :,,,,,_,"_._____‘. basez inc.
e —

[
<11M230vAC, 50 o0 0 .

NE556 oS
1.M3900 .58
$C30831 1.25
2416 3.99
N2431

MC14528BCP  1.00

NES5S .28
VCO WaveformGen,
wi/sine

TRS-80 OR APPLE (1™
450

$ 265 8o 559;05

video IDD

741808 .32
12" BLACK & WHITE

LOW COST VIDEO
MONITOR

2108

1024 X 8 EPRM
8745
=

450ns AMD, SGS

10120
$74900
RESISTOR NETWORKS

values
270,4.7K,& 15K)

OHMS
1.5 & 10K

100/49¢

16 PIn-15 Rosts.

EPROM ERASER v seecroune
UP T0 6 EPROMS IN 19 MINUT[S ”4995

6000 HOUR BULB LIFE

*129% gzzgm 99 4{2331
4

g f"i = 2——_-4 IN STOCK

—————
DUAL CLOCK [0
DRlVER $ 100

9. foncon

COMPUTER COMPONENTS

1971 SOUTH STATE COLLEGE - ANAHEIM,CA. 92806

VISA-MASTER CHARGE MINIMUM ORDER-$10.00

CHECK ORM.0.

179

—

LOGIC
PROBE

2716  15x eprom

47415243 $27

47415244
47418373

TI, HIT, INT. SGS

450ns singie +5\v

KIT
=

ULN2001

High-current Drivers.

$-100 16K ADD-ON

47415374
3 BARE BOARD

] $245
LIMIT 10 EACH
DETAILED INSTRUCTION BOOK.

WITH DOCUMENTATION AND »?2895

Darlingtons  G§9C

1024 x4 Static RAMS475

450 ns

1§ 748373
] 748374

$ 325

(714) 937‘0637 ADD $1.50 FOR FRT.

We stock and sell over 12,000 types of semi-conductors  CAL.RES. ADD 6%
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$-100 MEMORY ADD-ON

%% FULLY STATIC OPERATIO
USES 2114 TYPE STA‘I‘IC RAMSMS
** +8 VDC INPUT AT LESS THAN 2 AMPS
x5 BANK SELECT AVAILABLE BY BANK PORT AND
TE

BY’
* PHANTOM LINE CAPABILITY
% ADDRESSABLE IN 4K BLOCKS IN 4K
INCREMENTS
** LED INDICATORS FOR BOARD/BANK
*% SOLDER MASK ON BOTH SIDES OF BOARD

ASSEMBLED S 26900

& TESTED
California Computer Systems




RAMSEY

PARTS WAREHOUSE

ELECTRONIC’S

We now have available a bunch of goodies too

good to bypass.

Items are limited so order today

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.
GREAT FOR THAT AFTERNOON HOBBY.

FM
MINI
MIKE |

A super high performance FM wire-
less mike kit! Transmits a stable
signal up to 300 yards with excep-
tional audio quality by means of its

| Color Organ

See music come

Video Modulator Kit
Converts any TV to video monitor. Super
stable, tunable over ch 4-6.
15V, accepts std. video signai. Bestuniton
the market! Complete kit, VD-1 $7.

Runs on 5-

.95

alive! 3 different
lights flicker with
music. One light
each for, high,
mid-range and
lows. Each indi-
vidually adjust-

Led Blinky Kit
A great attention get-
ter which alternately
flashes 2 jumbo LEDs.
Use for name badges.
buttons, warning

Super Sleuth
A super sensitive ampli-
fier which will plck up a
pin drop at 15 feet! Great
tor monitoring baby's
room or as general pur-
pose amplifier. Full 2 W
rms output, runs on 6 to

PO BOX 10101
Rochester, NY 14610
716-271-6487
716-454-5598

Call Your Phone Order in Today

TERMS: Satistaction guaranteed or money

refunded
$6 00 Orders under $1(

COD add $1 50 Mimmum order
00 add $ 75 Add

5% for postage. insurance. handling

Overseas add 15

CLOCK KITS

Your old favorltes are here again. Over 7,000 Sold to Oate.
Be one of the gang and order yours today!

NY resigents add 7% tas

Try your hand at building the finest looking clock on the

market.

Its satin finish anodized aluminum case looks great

anywhere, while six .4"” LED digits provide a highly readable
display. This is a complete kit, no extras needed, and it only

takes 1-2 hours to assemble.
silver, gold, black (specity).

Your choice of case colors:

has added sensitive mike- pream
stage.

FM-1 kit $3.95 FM-2 kit

P 300 W, runs on 110 VAC.
Complete kit, WL-1

tone burst detection. FSK, etc
Can also be used as a stable tone
encoder. Runs on 5 to 12 volts.

$4.95

$6.95 Complete kit. TD-1

$5.95

i panel lights, anything! A o
built in electret mike. Kit includes fblseogn‘;jvdnves ary Runs on 3 to 15 volts. 15 volts, uses 8-45 ohm Clock k'?‘ 12/24 .hour‘ D.C S $24.95
case, mike, on-off switch, antenna, | '© 3 S EW Complete kit, BL-1 | speaker. Clock with 10 min. ID timer. 12/24 hour, DC-10 $29.95
battery and super instructions. This 110 VAC. $2.95 Complete kit, BN-QSS % Alarm clock, 12 hour only, DC-8 $29.95
SRSl =stluniilavaiianier Complete kit, —{ 12V DC car clock, DC-7 $29.95
) ML-1 CPO-1 i o
FM-3 Kit $14.95 $8.95 Runs on 3-12 Vdc 1 wall out, 1 KHZ good for CPO, For wired and tested clocks add $10.00 to kit price.
FM-3 Wired and Tested 19.95 ) Alarm, Audio Osclllator. Complete kit $2.95
i Tone Decoder
FM Wireless Mike Kit _ WhisperLight Kil © | 4 complete tone deco: 4 | Car Clock
) An interesting kit. small mike | ‘der on a single PC The UN-KIT, only 5 solder connections
Transmits up to 300" to picks up sounds and converts | board. Features: 400- Here's a super looking, rugged and accurate auto clock. which 1s a snap 10 nap 1o bulld and
any FM broadcast ra- - them to light. The louder the | 5000 Hz adjustable install. Clock - you only solder 3 wires and 2
dio. uses any type of sound, the brighter the light. | rangevia20turn pot, voltage regu- switches. takes about 1S mmulesl Display Is bright green with automatic brightness
mike. Runs on 310 9V. Type FM-2| |ncludes mike controls up to lation, 567 1C. Useful for touch- control photocell — assures you of a highly readable display. day or night. Comes ina

satin finlsh anodized aluminum case which can be attached 5§ different ways using 2 sided
tape. Choice of silver. black or gold case (specify)

DC-3 kit. 12 hour format
DC-3 wired and tested

$22.95
$29.95

Universal Timer Kit

Provides the basic parts and PC
board required to provide a source
of precision timing and pulse
generation. Uses 555 timer IC and
includes a range of parts for most
timing needs

UT-5 Kit $5.95

MB-1 Kit

Mad Blaster Kit

Produces LOUD ear shattering and
attention getting siren fike sound
Can supply up to 15 watts of
obnoxious audio Runs on 6-15 VDC

wail

speaker.

Produces upward and downward
characteristic of
siren. 5 W peak audio output, runs
on 3-15 volts. uses 3-45 ohm

Camplete kit, SM-3

Siren Kit

a police

$2.95

Calendar Alarm Clock

The clock that's got it all: 6-.5" LEDs.

12/24 hour, snooze. 24 hour alarm. 4 .
year calendar, battery backup, and

lots more. The super 7001 chip is

used. Size: 5x4x2 inches. Complete

kit, less case {not availabie)

DC-9 $34.95

Under Oash Car Clock
12/24 nour clock in a beautitul plastic case features
6 lumbo RED LEDS, high accuracy (.001%). easy
3 wire hookup, display blanks with ignition, and
super instructions  Optional dimmer atuomatically
adjusts display to ambien] Iight levet
DC-11 clock with mtg brackel
OM-1 dimmer adapter

Add $10.00 Assy and Test

$27.95 kit
5250

$4.95

60 Hz Time Base
Auns on 5-15 VDC _ Low current (2 Sma) 1
g\m ’month accuracy T6-7 Kn
-7 Assy

89 95

PARTS PARADE

Video Terminal
A completely self-contained. stand alone wideo terminal card Requires only an ASCil keyboardand TV
set to become a complete terminat umt Features are’ single 5V supply, XT AL conirolled sync and baud
rates {to 9600) complete compuler and keyboard control ol cursor Parity error control and display
Accepts and generales serial ASCH plus paralle keyboard wnput The 6416 15 64 char by 16 hnes, with
scrolhing. upper and lower case {optional} and has RS-232 and 20ma loop Intertaces on board  Kits

nclude sockets and complete documentation

RAE 6416, terminal card kit {add $60 00 for wired unit)

Lower Case option
Power Supply
RAF Moduiator ki

3‘ !9 95

3‘4 9.’.
$7.95

Resistor Ass't Audio -
Assortment of Popular values - % Crystals Prescaler 600 MH
watt. Cut lead for PC mounting, %" | 3.5679545 MHZ $1.50f{ Make high resolution audio 2 . ,‘p
LINEAR TTL Center, %" leads. bag of 300 or 4900000 MHZ ~ $5.00] measurments, greathor musical | PRESCALER e
more. instrument tuning, PL tones, etc. %
74500 $ .40 5.248800 MHZ $5.00 UL L X
301 $.35 | 7447 65 $1.50 Multiplies audio UP in frequency, Extend the range of your
324 $1.50 > selectable x10 or x100. gives .01 2 4
e n si0 | 7350 : ‘30 Mool ches o AC Adapters S5 o 0 ) T e gate | Counter o 600 MHz. Works
P $100 | 74196 $135 | Reg F"?Jgsabeunons N.O 3/21?08 e DR e ot | e a0 SEEEH et ) TR Sl Sy
565 $1.00 Earoioe: chargers,all 110 VAC plug | meg input z and built-in filtering | 150 mv sensitivity. specify -
ggg ::gg 3" leads. 8 ohm ’gpoo(:! |eosr smalt tone 865 vde g 2g0mA :1'00 glvegsv gbre'?t perfﬁrénarécse. Runs 10 or -100
a N H 16. vac @ 160mA 2.50 on attery, a .
T4t 100 SHECIAL P tor 2100 12 vac @ 250mA 5300 | PSo kit $2995 | Wired, tested, PS-1B  $59.95
39?0 $.50 | 44090 $13.50 | Mini 8 ohm Speaker Solid Siate Buzzers PS-2 wired $39.95 Kit, PS-1B $44.95
ggsg :ggg 10116 $ 1.25 | Approx 2% diam. Round small buzzer 450 Hz. 86 dB. sound
;%g?A ?;gg gyroe"sozr.‘;:dlos. mike etc output on 5-12 vde at 10-30 mA.s{glé 30 Watt 2 mtr PWR AMP
CMOS 7216D $21.00 Stug Tuned Colls AC Outlet Simple Class C power amp features B times power gain. 1 Win
o1 20 gaga” A o) 8l e 3ug3 turngd cof | Panel Mount with Leads | - for 8 out, 2 W in for 15 out, 4Win for 30 out. Max output of 35 W,
4013 25 | 5375AB/G $295 - . i incredible value, complete with all parts, fess case and T-R relay.
4046 s185 | 7001 $ 6.50 | CAPACITORS L E
4049 40 TANTALUM ALUMINGM DISK CERAMIC, PA-1, 30 W pwr amp kit . $22.95
4059 $9.00 Dioped.Epoxy Elecirolytic 0116V disk  20/$1.00 TR-1, RF sensed T-R relay kit 6.95
4511 $2.00 IR S0 uF 200 el $50 a0riev e
- 1.8 uF 25V 6/$1.00 xial 8. 11 0/$1.00
4518 $1.35 FhER'RITE BEAPS 25 uF 25V 8/$1.00 150 uF 16Y Axial 5/$1.00 100 pF 20/$1.00 MRF-238 transistor as used in PA-1 R 5upplx -5
5639 $1.75 :’L: |'"§""°;P°§= ‘sg:m 10 uF 15V Radial 10/$1.00 047 16V 20100 | §-10db gain 150 mhz $11.95 | Complete triple regulated power
pelcauniDeads wo supply provides variable 6to 18 volts at
_ Sockets DC-OC Converter Ceramic IF Fllters RF actuated relay senses RF | 200maand+5at1 Amp. Excellent load
READOUTS 8 Pin 10/$2.00 |- +5 vdc input prod. -9 vdc @ 30ma Mini ceramic tilters 7 KHz W decl s DPDT rel regulation, good filtering and small
NDTEES - OO $1.00 12 :in 10/:2,00 +9vdc produces-15vdc @ 35ma $1.25 | B.W. very sharp  $1.50 ea. | ( . ) aFr;F c Osed i r‘e 3Y. | size. Less transformers, requires 6.3V
y 7 P 1 in 10/$2.00 or sense -H reiay rat A and 24 VCT
FND 507/510 5°C.A, 1.00 ™ [« q
MAN 72/HP7730 .33°C.A. . 1.00 %g S:z :;:ggg 25K 20 Turn Trim Pot $1.00 /.Q [ Sprag‘:;e_’ 3_:'5',, TR-1 Kit $6.95 Complete kit, PS-3LT $6.95
HP 7651 43“CA 2.00 - 1K. 20 Turn Tnm Pot  $ .50 - Stable Polypropylene
40 Pin 3/$2.00 - .50 ea. OP-AMP Special
E BI-FETLF 13741 - Direct pin for pin 741 compatible, but 500,000 MEG
| M L >
TRANSISTORS Diodes (A:,r”'a Icroghone Mini RG-174 Coax input z, super low 50 pa input current, low power drain
5.1V Zener 20/$1.00 |Small 1" diameter %" thick 10 ft. for $1.00
2N3904 NPN C-F 155100 | 1Ng14 Type 50/$1.00 |Crystal mike cartridge $.75 . B SO for only $9.00 10 for $2.00
2N3906 PNP C+F 15/$1.00 1KV 2Amp 8/$1.00 c
. oax Connector 9 Volt Battery Clips 78MG $1.25 7812 $1.00
T cr  quso | 100V 1AMp  15/$1.00 Chassis mount Nice quality clips 5 for $1.00 79MG $1.25 Regulators 7815 $1.00
2N4D16 FET CoF $1.00 BNC type $1.00 | %" Rubber Grommets 10 for $1.00 723 $.50 7905 $1.25
e A M hz
2N6028 C+F 4/$1.00 25 AMP Asst of ::m:‘l,ﬂzs‘i dlsﬁ“z(::aAps. 1ant . resislors. 6 T’:(‘J)l/)%e gold contacts for = i
2N3771 NPN Sihicon $1.50 X e sicicrsqoiodesy Sapslesc mA- car clock modute Shrink Tubing Nubs Minl TO-92 Heat Sinks
2NS179 UHF NPN  3/$2.00 100V Bridge $m. bag (100 pc) $1.00 ig. bag (300 pc) 32.50 | price 750 | ice precut pees of S e K Thermalioy Brand 5 for $1.00
:g::: ::: ::: :g:: J/;::: $1.50 each Leds_- your choice, please specify shrink to 4. Great for splices. 50/$1.00 To-220 Heat Sinks 3 for $1.00
e ee 5oy | i e Juneo Red, g ety e, it e 841 [~ Opto Isolators - 4N28 type q Ssoe
NPN 3904 Type T+R. . 50/82.50 ini-Bridge : : Opto Reflectors - Photo diode + LED $1.00 ea.
PNP 3906 Type T*R 50/52.50 1 AMP e ~
2N3055 $.80 J olex Pins CDS Photocells
4 for $1.00 Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range - Molex already precut in length of 7. Perfect Resistance varies with light, 250 ohms to
2N2646 UJT - 3/32.00 $ .50 each or 3/$1.00 for 14 pin sockets. 20 strips for $1.00 over 3 meg a2 3 for $1.00
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i TELEPHONE/KEYBOARD CHIPS
AY 549100 Push Button Talephone Dlaller $14.95
PAOOITIL 'ﬂi’iﬁ? C ro me mco AVRIR BRI i
! SNMHON .2 Ii A AY 59500 Clock Generator 495
SN74a72N .29 ﬁggsz.‘!% ﬁeygoarg n:ogev ?2 l‘:oys 1;32
SNT4ON .20 SNMBN .35 SNT4IEON .89 S eyboard Encoder {16 keys i
1acon Keyboard Encoder (16 keys| 7.9
SN74QIN 20 SN747AN .35 SN74I6IN .89
SNT402N .20 SNTATSN 49 SN74162N 1.95 280 4MHZ Slngle Card ComPUter AC2S Keypoard 2ikeys S2
SNMIN .20 SNMBN .35 SN74163N 89 s . | AUT— ICM CHIPS
SNIMN 25 SNMTIN 5.0 SNTAIGIN 89 ¢ o e 4D s e Paeats o e 3190 oy s s com | ICM7045 CMOS Precision Timer 24.95
SN7405N 20 SN7480N .50 SNTA165N .89 puter envirynmmmt ICM7205 CMOS LED Stopwatch/Timer 19.95
SNT406N .29 SN7482N .99 SN74166N 1.5 The card stters & MH: specatian, 0K hytes of 0a doars 2718 PROM, a0t 1k | ICM7207 Oscillator Controlier 7.50
SN740TN .29 SN74BIN .69 SN74I6TN 195 . s pavden o0 AELI2 § GM7208 Seven Decade Counter 19.95
SN7408N .20 SN748N 89 SN7‘lgN 1.59 " ICM7209 Clock Generator 6.95
SNT4BN 20 SNIaBEN .35 SNIITZN 6.00 —
SNMION .18 SNMBN 175 SNMITN 125 smt v M) SCC W1 NMOS READ GNLY MEMORIES
SNTAIIN .25 SN740N .45 SNMI74N 1.00 uisbie in 1wo ROM's (Model | MCMG571 128 X 9 X 7 ASCIl Shifted with Greek 13.50
SNIIN .25 SNI®IN 59 SNZUTSN  1.00 (LD MCM6574 128 X 9 X 7 Math Symbol & Pictures 13.50
SN . o Sy B Shiisn D SCC-W 1auembieds ... $450.00 | MCMes75 128 X 9 X 7 Aipha Control Char. Gen 13,50
SR S SINTEANG 6 SIALENG LSS K i AT ey e T e MISCELLANEOUS
SNMIIN .25 SNIASSN 65 SNTEIBON 79 B o o 0 T e 11018 7800 oo bl Vestred meme TLO74CN Quad Low Noiss bi-fet Op Amp 2.49
SNM20N 20 SN749%6N .65 SNT418IN 1,95 AOM Copecity: DK By 1o incated hrom aidress v...n..;::‘.)-‘ »:.-.; el v 12 80 madel. 85536 TL494CN Switching Regulator 4.49
00001e FFF out G e
SN B | SNulow 13 | SN pss i peressomn SmEme TR = Tca Dl ot pas 155
SN7a23N 25 SNT4I0IN .35 SNMIBSN 1.95 ta AFF Emlr B e 95H3%0 Hi-Speed Owide 10/11 Prescaler 11.95
SNMEN .29 SNT4IMN .59 SN74185N 995 REMiTysican e cue e o ———— 4N33 Pnoto Darlington Opto-Isolator 3.95
SNMBN .29 SNI4LIBN 135 SNTilBN 335 MK50240 Top Octae freq Genemo, 78
SNMZIN 25 SNMIIN .35 SNHMINN 1.5 DS0026CH SMhz 2-phase MDS clock d N
SNEZN 3 SNMIZN .3 SNIBIN 125 DISCRETE LEDS TiL308 27" red num. dsplay w/mtsg logic chp 10/
SNTON 20 SNMIZIN 53 SNIMIN 79 MM5320 TV Camera Sync. Generatol X 149
SNMBRN 25 SNIAIBN .49 SNIIGN .79 :, . " MMS330 45 Digit DPM Logic Block ISpecial
NN A | swumn e | osneawn G | XCSER 2nees sl wve omtied 0| XEHIE e el | DV 3% Digt A Comverar Se 25.00/sel
i i:?ﬁiﬁ: ;: 233};’3: ‘gg XC5%6Y 200" yellow 4751 XC2BG 125" green 4781 XCIIIY 190" yellow 4781 | MCiaassp 3% Digit A/D Converter 13.95
SNIMON 20 SNHULIN 79 SNIIOIN 89 AT e CUIERE I =y '{g: g 9 RCHICEROC IS g ] LITRONIX 1S0-UT 1 SN 76477
SNTHIN .89 SN7412N 235 SNHISN s e oy Il 22 o oh Photo Transistor Opto-Isalator SOUND GENERATOR
SNy 2 Sy |22 pA L b XC2Y 200" yellow 4/51 | XCs%Y o yellow 4/51 INFRA-RED LED (Same as MCT 2 or 4N25) G'-‘"“;“ES Complex Sounds
SNIAUN T8 SNMSN .79 SNTAZIN .99 MV10B 170" red 4/31 XC526C .185'" clear  4/31 % W x 1716 fhat §/81 49¢ each Low Power - Programmable
SNJMSN .75 SNT4MIN 195 SNT42BN .79 S $3.95 each
SNMBN .69 SN74L4N 1.29 SN79ZIN 225 DISPLAY LED TV GAME CHIP AND CRYSTAL
SNIUGN 70 | SNWIGIN ‘s | Snaemen e | [P o WPNGE TPE o OURTY wr - emice | AY-3.8500-1 and 2.01 MHZ Crysal (Chip & Cystl
SNION 20 SN7alSIN 58 SNTAEEN 68 MAN 1 Common Anode-red 270 295 MANG730  Common Anode-red x 1 .560 .gg includes scors display. 6 games and select angles, eic 7.95 !s
SNT4SIN 2 SN74ISIN .59 SNTAEEN 69 MAN 2 5 x 7 Oot Matrix-red .300 4.95  MAN 6740  Common Cathode-red-0.0. 560 !
SNTEIN .20 SNTAISAN 150 SNMBIN .69 MAN 3 Common Cathade-red 128 25 MANB750  Common Cathode-red = | 560 -9 XR205  $8.40 XR2242CP 1 50
SNTISAN .20 SNTAISSN .79 SN74368N .69 MAN 4 Comman Cathode-red 187 135  MANBIG0  Common Anode-red 560 99 XR210 4,40 264
SNTA9A 25 SNTISN 79 SNIAHON 195 MAN 76 Common Anode-green 300 125  MAN 6780  Common Cathode-red 560 -9 XR215 4.40 XR2556 3 20
B I i INTERIN 1 | MANTY  Common Anoce.yeliow 30 .99 LY Common Anode-red = 1 0 .9 | XRa 155 XA2567  2.99
E ° - MAN 72 Common Anode-red 300 J5 0 DL Common Cathode-red 300 99 XA-1555  1.50 JEZZ(XiKB 19.95 XA3403 1.25
) CD2070 3 MAN 74 Common Cathode-red 300 1% DLIO7 Common Anode-red .300 .99 XAS555 139 R1800 3.20 XR4136  1.25
& Daoo1 9 CcMOS EDaon = MAN 82 Comimon Anode-yellow .300 .49 0L728 Common Cathode-red 500 149 99 4.40 XR4151 395
C D100z 9 C Dag28 Iy C oM s MAN 84 Common Cathode-yetiow 300 89 OL74Y Common Anode -red 600 1.25 XAS67CP .99 XRA2207 3.85 R4194 4.95
04006 19 D402 149 Cpan’s 1 MAN 3620  Commen Anode-osange .300 49 DL74g Common Anode-red = 1 630 149 XRS67CT  1.25 XR2208  5.20 XR4202  3.60
o B a | e S B MAN 3630 Common Anode-orange = 1 300 .99  DL7A7 Common Anode-rad 500 1.9 | Xa13top 1.95 2209 1.75 XRd212  2.05
g 2 e e MAN 3640 Common Cathods-orange 300 .99  DL749 Common Cathode-red = 1 630 149 | YR1488CN 3.85 XR2211  5.28 XR4SS8 .75
cow 4 Cosa 149 Cowa  ® MAN 4610 Common Anode-orange 300 99 DUSO Common Cathode-red 50 La | ymisss 18 XR2212  4.35 XRe733 1.5
o011 n D4l 149 € Da0gs 119 MAN 4540  Comman Cathode-orange 400 .99 DL33B Common Cathode-red 110 .35 XR1489 1. 95 XR2240 345 XR4741 1.47
cowrz % Cosi2 .® MC14409 1405 | MAN 4710 Common Anode-red o0 R O T 9 2 TPE VOLTS W PRICE
cowls 4 Cowss hicTaTo o M N reoa Conofhede o R GO0 99, ARSI SComsaytaicl) o D'ODES ING00Z 100 PIV1AMP  12/1.00
- ; g MAN 4740 Common Cathode-red 400 199 FND35A  Common Catnode TR q olcE :
codla 1.3 CDan4 -89 MC14411  14.95 MAN 4810 N 500 o3 | TYPE  vOLTS INADO3 200 PIV Y AMP  12/1,00
ommon Anode-yellow 400 .99 FND503 Common CathoostFND500) 0! .
coawls 119 CD4M6 179 MC14419 495 AN 4800 6 e W0 s FNDSDT  CommonAnove (MOSIO)  soo  .s9 | 46 33 (5 4100 INGDOS 400 PIV1AMP 121,00
cpsls .59 CO4sT  2.50 MC14833 13.95 ot Gl i ‘ i i INS1 51 400m 4100 1NOS GO0 PIV 1 AMP 101,00
coswl? 119 Coswis 1.3 MCleso6 .75 | MANGSIO  Common Anote-orange-D.0. 560 99 50827730 Common Anode-fed i o | W e som a0 naoos 00w i awp 10100
cowls 9 CDaosy .49 MCl4s07  Lop ] MANGE30  Common Anode-oramge =1 560 .99 HOSP-300 Common Anode red 800 20 wiss 62 aoom aN.00  1N40O7 moo PIVIAMP  10/1.00
coon % Cou Y e MAN 6640 Common Cathode-orange-0.0. 560 .99  HDSP 3403 Common Cathode red oy o ff| N3 B2 im0 iiaar. Kaonios
N - M 9 MAN 6650  Common Cathode-orange = 1 .560 .99 50827300 4 x 7 sgl. Digi-RHOP 600 19.95 T i i
CD#020 119 cowsl 119 MC14583  2.49 ! S .. A.LHOP G0 1995 | ™5m g0 wom  wroo  imerss el o S
cowai 1% Cowss 119 COds8 395 | MANOEGO  Common Anode oiange ORI 1750, 00 I ‘o | M55 120 eom  enioo  INatse 35 tom 12100
Cowz 119 COWs6 2.3 codslo LM MAN6G80  Common Camoce-ounge 560 .99 S0B273M Overancechancter (x1) 600 15.00 | NS 120 dofm o 4nO0 WS S5 2
D023 2 CDass 595 cosl 129 MAN 6710 Common Anode~ed-D.0. 560 .99 508270 4x7Sqh OwtHeademal 600 2250 | Lo of oo 0100 INTM 56 1w 2%
c n D460 1.a9 codsls 2.9 IN5232 5.6 500m 8 N7 62 1w 28
cowzs 2 CD40ss .79 CD#518 129 RCA LINEAR CALCULRTOR CLOCK CHIPS MOTOROLA | w521 62  500m B M6 68w 2
CDd6  2.95 Coaes .3 CON0 12 | cpanir 215 . cameen 200 | CHIPS/DRIVERS IN5235 68 500m 28 INTIB B2 1w 2
cowz & CDa069 .45 CO4s66 235 CRXT 328 | CAwsN e | MMSTE 5295 | mvsws a9 | MClwsL) s | Nsze 75 So0m B e »
74C00 39 74C163 2.4 CANXT 248 | CAN6N &5 MMS738 295 | MMms3ll 4.95 | MCl408LE 5.75 st‘ 12 500m 28 17 5 o - e 28
74C00 4 AXND DMBEsEs 200 | MMS212 495 | MClaBL 295 | IN5245 15 500m 2 50 PIV 35 Al 1.60
= -3 BEE) A SO R e ot Ms3l 495 | MCR22P 2195 § Nass 25 aom 61.00 INIBA 100PIV3SAMP 170
74C04 45 7485 2.49 173 2.60 CA046N 1.3 | CA3INT 1.39 | DMadks 100 | MMS3L4 - B . -
DMBs7 7 | MMsile 695 | MC30elp 350 | INes8 180 Tm 6100 IN1185 150PNVISAMP 170
A0 ¢ iC - foae o (SAEEIN 87 || (PRI L k i 995 | MCA0I604416)7.50 | 1N48sA 180 10m 5100 INIIBS 200PIV3SAMP 180
ko . | " L% nuc1l 249 CANGON 375 | CA3lOT 125 | DM 2 | 3 . 1NO01  50PIVIAMP  12/1.00  INI183 400 PIV 35 AMP X
A N 9374 7-s€9. MMS369 295 MC4a024P 3.95 B v M| 3.00
7aCla 195 HC%H 195 C1s 2.4 CANRIT 125 | CAMOIN 59 | 3 Tses. | MM 298 | e e
7420 k] nclw 13 ncez 195 CABIN 2.00 | CA%0ON 350 . i
#EN 39 1CIsl 290 78C923 6.2 MMS39 495 [CT 7001 695 | MCAMP 450 o SCR A‘?AD fo‘('ylv BRIDGE 'S‘CEETL’;IE"S
14ca2 1.95 MClse 300 74C92%5  8.95 @ BIrs) $1.95
74C48 249 1CI1ST 218 74C9%  8.95 LOW PROFILE SOLDERTAIL C36M 35A @ 60OV SCR 185
74c73 8 ucl 2.8 80C35 150 {TIN) SOCKETS STANDARD (TIN) 23 1.6A @ 300V SCR 50
74CT4 8 34CI6l 249 BOCS7 150 MDA 980-1 124 @ S0V FW BRIOGE REC. 195
L EED. SR 12 %49 so100 | MDA 9803 12 @ 200V FW BRIDGE REC. 1.95
eNic 128 (P o] 8pin LP 17 16 15 0 ol 55 = - =
Cer @ LINEAR RN 14 pin LP 2 it 8 B o i - 2| oo % THAHSlSTOHS N304 4n.00
; 16 pin LP 2 2 20 e = : i MPSADS 23055 2N3905 41,00
LMRUICN/H 35 | LM340K18 135 | LM7ZIN 100 pin s ! 32 sop [ .
18 pin LP 23 28 i DN i PSAG 51100 MJE30SS e 41100
LM302H 75 | LmMok2e L3 | LMIBN  Llg 2 pin S a9 5 @2 e
20 pin LP ) .32 .30 2% T 61.00  2N3392 5/1.00  ZNADI3 ~3/1.00
LM304H 100 | LM3OT5 125 | LMMICN/H .36 2 pin ST » %0 a 1T
pin LP 37 3% S 598 6/1.00  2N3398 51.00 2N4123 5100
LM30SH 60 | LMM0T6 LA | LMMllN 39 % pin ST 1.3 1% 115
%pin LP 8 Y % 40409 175 pN3ss? 3100 PNe2ag 41.00
(VD) 23 | FLNEIRG - e | (SENL) o) 26 pin Lp s s a3 ieinish 36 LS 10 ¥ s010 175 FN3sEs 4100 PN425O N0
LM308CN/H 1.00 LM340T-12 1.25 LIIEENR) - ot % pin LP 60 .59 .58 WIRE WRAP SOCKETS | 67 175 PN3s69 411,00  2N4400 4/1.00
N L O GRS SO TS R 1220 Lmidlon - 195 40 pin LP 63 62 61 ﬂ 2918 41.00  MPSIBIA 5100  2N4401 4/1.00
LMXOK 135 LMICT 18 15 LMI458CN/H 59 : (GOLD) LEVEL #3 222194 2/1.00 X
LMICN 195 | LM3M0T-24 125 | MCMESN LSS S i At S0 2t S
LMIIN/H 90 | LMI3SN 100 | MCLaSIN 195 SOLDERTAIL (GOLD) e me s | SN S Ao EA B
LMalzH 195 LMITON 1.9 LMU6N .95 STANDARD 8 pin WW 59 4 ) i 04 CHRDE At g
PN2222 Plastic  7/1.00  2N3705 S/1.00  ON5086 4/1.00
LM3ITK 650 | LMIIN 3.2 | LMISSSV 175 10 pIn WW £ 3 0 || S s aan S0y (e ki
LM3IECN/H 150 LM3TIN 4.00 MCI741SCP 3.00 L2 B4 50100 14 pin WwW ] .13 67 MPS2368 5100 N306 3100 2N5088 e
LM3ISN L3 | LM3ON 125 | LM2IIN 195 8 pin SG E) 35 31 16 pin Ww & m o | NS ol b pol L i
LM320K5 135 | LM3CN .99 | LM2IN 2.9 14 pin SG @ as a 18 pin WW ] 50 || G RO T e el e i
LM320K-5.2 135 | LMBIN L7 | LM30SIN 150 16 pin SG e a9 i 2pinww 119 108 CI e ol 1 T Sl 12 e
LM320K-12 125 | LM32N L7 | LM3GN 149 18 pIn 5G 59 53 s 2pinwWW L4 135 123 SO e i e
LMI0K-15 135 | NESOIN 800 | LMION(ODSS | 2pin SG K] k) % 24pin WW 1Y 125 118 s o e i
LM320K-18 1.3 NESIOA 6.0 LM3%SN 149 28 pin SG 1.10 1.00 .90 2pin WW 169 1.83 1.38 2N2925 LY o B a%h | 0 31,00
LMI0K-24 135 | NESNHA 495 LM3%09N 1.5 3% pin SG 1.65 1.40 1.26 36 pln WW 219 1.99 1.7 WIE295S S e 3/1'00
LMINT5  1.25 l NESIIH/V  3.95 MC5S58V .59 40 pin 5G 175 159 145 W0pln WW 229 2.09 189 [ 283083 an.00 5»43 oo i
LM320T5.2 125 | NES%T 600 | BOMB 4395
LM30TS 125 NE540 6.00 LM7S450N .49 A PA I 50 VOLT CERAMIC c 0 R N E
TMRTE 12 | Newn 13 | Zesy 2 |1/4 WATT RESISTOR ASSORTMENTS - 5% g o
LM3OT-15 125 | NESSON 130 | 75452CN » = (] R
UM30T-18 125 | NESSSV 3 | 7ss3CN 39 10 OHM  120HM  150MM 18 0WM 22 OHM 10t ! T o
SAnA LB Nl | n | Eso s ASST. 1 Sea  270HM 330MM  390HM 47 OWM 56 OWM sopcs $1.75 e ;gg _‘x m 'gg .g :&
LMIAN 1.49 NES62B 5.00 75492CN .89 68 OKM 82 OMM 100 OHM 120 OHM 150 OHM 100 ot .08 M 03 022uF 06 .05 .04
LM3BN 99 NES6SN/H 1.5 TSN .89 ASST. 2 Sea. 180 OHM 220 OMM 270 OMM 3303 OHM 330 OHM 50 PCS 1.75 ggg n: Og 34 .g v047FuF ",’2 '83 g;s
- D i B |
tmm:ﬁ }'§ 'r: Egs% ";,? 7:&‘&"‘ ,-52 470 OHM 560 OMM 680 OHM 820 ONM i 100 vuu uvum mn CAPACITORS
o R R ASST.3  Sea 1 1.5 1.8% 2.2¢ 2.7% sopes  1.75 01mt 12 2 13 .8
LMMOK12 135 | LMJOICN/H .60 | RCAIM 495 KRR X LK 5eK 6.8 oz, }g -"g ‘3; -?"“,"" iy ;; 55
Lmuokds 135 | LMien/H @ | Rrcalss 4z | OASST.4 sea B 100 12 15K 18 sorcs  1.75 it oL ATk o B 5 2
74LS00TTL . N 22K a K a al e mm ot mmuns (soum mwmas
= alsisl 1os] ASST.5  se 68K B 100k 120 sopcs 1,75 ey B 4R 2 e 51 2 4
s 2 74LS1SS 165 150K < 220K 270k 330K 22735V » a3l A 33w 4
oS o A HLSleT 15| ASST.6  ses 39 370K 560 6801 8206 sorcs 178 sy 2o 3 ; ;,ggy 6,3 s
A o i ™M oM 1SM O 1.8M 2.2 88736 B A B o Ly Lz
& BMen ¥ JLsl62 1| ASST.7  ses 2/M  a3m  a9M  a7m 56M sopcs  1.79 10735V E TS 50
4 KINI"UWE ALUKINUM ELECTROLYNC CAPAC!TOHS
O o b nists 13§ ASST. 8R_Includes Resistor Assortments 1-7(350PCS.) - $9.95 ea. s A ans
> 7LSEl Lo 7LS1s 1.5 [7$10.00 Min. Order — U.S. Funds Only Spec Sheets — 26¢ el }?, &7 g T Ay R
o el o TaLoiE | catit. Residents Add 6% Sates Tax 1980 Catalog Available — Send 41¢ stamp 33150 o2 08 1oev 5 s
£ B | EER 3] Foran RSk pnstirace i Geily ST S Nl
= LS .90 7aLS192 139 PHDNE 10750V 96 4 92 aTnev A5 13
O 74593 90 L8198 19 22125V 705 12 agesv 95 13
i} 7LS% .99 74LS14 1.3 ORDERS 22150 2420 A8 470V A6 14
£ MLS% LIS LS5 139 WELCOME a25v 9 v s 108 RYSNTS
7ALS107 54 7415253 1.5 47/50v 25 2t 19 10725V A5 13
w 4LSI09 54 JALSSET 105 C C S (415) 592-8097 100725V 242 8 sV 8 4
3 T Saieen i ELECTR ON | ooy B oo as % 2
s 32 5 10078V 9 s
= aLS123 1550 74US2%60 .83
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MICROPROCESSOR COMPONENTS The Incredible

MINIATURE SCREWDRIVER

B080A SUPPORT DEVICES MANUALS i
5008 ot $7195 wam User Manual o | ‘Pennywhistle 103”
8212 8-Bit Imaut/Output 3.25 i
M-COP1802  User Manual 7.50
8214 Prionty Interrupt Control 585 aesn User Manual 5.00
8216 Bi-Directional Bus Driver 349 M 3 U .
AUGGED CONSTRUCTION 8224 Clock Gene: ator/Drver 395 9 "
BLTLEEUEES = WOTWIE oo coos ... 2/9100 ey Eeoge 349 26132140)  Character Gen:m:r(unpev case) $9.95 . Kit Only
gggg gvs:om wzvo::ﬂaus Driver ;.992 2513(3021)  Character Generatorgiowes case) 9.05 | The Pennywhisite 103 15 capable of recording data 10 ang trom audio lape without
ysiem roller 1 ritical 1 i ints for the recorder and it 1s able to communicate directly with
1 h 1 critical speed raquirements fos s a
MAGNETIC RETRIEVER TOOL 8251 Prog. Comm. 1/0 (USART) 798 B goj's‘_"f;’;;’:g:‘,’y' — - | anomer modem and terminai for teephone “hamming and communications. In
gzsz :::g. Interval n;m; 1 14.95 't : adaition, itis ree of critical and 48 built with non-p . readily avalable
; 255 . Panph, 110 (PPI) 9.95 I E— parts.
:gg; :VW. ID.“AA Comcl:l ' 1'9.95 101 256%1 Static $1.49 Oata Transmission Melhod . ... .Frequency-Shift Keying, full-dupiex (haff-guplex
' ) 8250 Prog. lmetupt Contro 995 1o To2a%y  Dynamec 09 seleciavie).
Picks up atusive metal parts or tools 68006400 SUPPORY DEVICES ———— 2101(8101) 2564 Static 3.95 Maymum Data Rate. ... ... .300 Bawd.
in hard-to-reach places. :gggggcp m?‘u K | 5;:-32 2102 1024X1  Static 1.7 |[| B2t Formst ::m?::::g’;‘;‘cm‘"“ to mark fevel required
EXTENDS TO 26%" — ROTATES 360° NCGBIOPI 128X Stanc Ram see) Jallieh | STZA S 1195 1 Aecoive Channel Fraquencies . 2025 Me for space: 2225 Mz for mark
STRONG, LIFETIME MAGNET g TR 240y G 2%56X4  Statc MOS | e B L R D o DD e
MRT-2281 ..................$3.95 | Wcosio o0 m AOMMGSIG 165 S0 ows  Sumdsomiowpowsr 100 [ NoCHm Sy ...-db dom wcouticaly coued
MCB850  Asynchranous Comm  Adapter 3 T M v Gt 1058 | veamsmie Levar - 15 gbm nominal. Adjustable from 6 dbm
MC6852  Synchroaous Seriai Data Adapt 995 213413 1020X¢  Stanc 300ns low power 1195 to 20 dom.
CONTINENTAL SPECIALTIES § Mcseeo 0-600 bos Digital MODEM 1295 gaoy 2564 Siatle 7795 | Receive Frequency Tolerance .. Frequency reference automatically adjusts to
r‘(égggz‘u (2]400 s Moduiator 195 oaomy07 409Xt Dynamic 295 allow for operation berween 1800 Hz and 2400 Hz
uad 3-5tate Bus. Trans. {MCBT26) 225 a0 16X static 175 Digilat Data Inlerface . ..E1A RS-232C or 20 mA current loop (receiver 15
LOGIC PROBE KIT —— MICROPROCESSOR CHIPS_MISCELLANEOUS —— 745200 256X1  Static Trisiate 4.95 Qe TR CXh
80080C)  CPU $13.95  a3ia1 o e 2lgs || Fower Requiamants 120 VAC, singfe phase, 10 Watts
Z80A(80-1) CPU e d ysical . (Al components maunl on a single 5° by 9
. r— coPiB | Ghu ‘9;: ”P‘(";:(:Dm 44 DyTaTie Sl 495 prnted crcutt board, All components included
" 2650 MPU 19.95 uPDAts 16K Oynamic 16 0n 2500 ¢.05 | Peauires 2 VOM. Autio Oscitato, Frequency Counter andior Osciloscove fo aign
SPEC‘I I:I(-:ATIONS Z?.‘;: gpél MPU wiclock, RAM, 1/0 | :‘sgg e -
-Bit MPU wiclock, RAM, 170 lines .95 TMSA0A4- 4K Static 1495
P8085 CPU 19.95 45NL - -
Input Impedance: 300,000 0hm§; TMS9900UL  16-Bit MPU wihardware, multiply TMS4045  1024X4  Static 14.95 16K Conver3|0n Klt
Thresholds: “Lo" 30%Vce — “Hi” 70%Vce & ﬂmdsemn 1995 2n7 16.384X1  Dynamic 350ns) 9.95
A 8 (house marked}' Expand your 4K TRS-80 System to 16K.
Maximum Speed: 300 nsec., 1.5MHz MMS0OH  Dual 26 34 Dynamic S50 MMS262 2K Oynamec 47100 st oD At
Input Protection: 250VDC continuous 117VAC | mMs03  Dual 50 3t Dynamic 50 o » 8 aach UPDA16-1 |16K Dynamic Rams ) 250NS
for 1 o MMS504H Dual 16 Sit Staic .50 + -
9 Y — A ® ooy MMS0SH  Oual 100 B4 Static 50 17028 048 FAMOS $5.95 SSecipaniatogifotoniezog
Power: 30mA —40m 15V — Max. | WMMSIOH  Dual 64 3t Accumulator 50 2716INTEL 16K EPROM 59.05 TRs 1 6K 75 00
reverse voltage protected; 36™ cable with color ?;Aoigwn m/‘sgn Bit Dynamic 33‘; Yl;S?ﬁ!ﬁ 'SK EPROM 9.9 Y .
. . rnamic B {2116) equires single +5V power supply
coded clips included. 218 Hex 32 B Static 435 TMs2532  4KXB . EPROM 89.95
Operating Temp.: 0-50°C. 2522 Dual 132 Bit Static 295 2708 8K EPROM 10.95 b
; i : 2524 512 Stade 99 2716TI 16k EPROM 2995 o
Dimensions: 5.8L x 1.0W x 0.7D in. 2525 1024 Dynamic 2.95 “+Requites 3 voltages, —8V, +5V, +12v
(147 x 25 x 18mm} 2521 Dual 256 Bil Static 295 5203 2048 FAMOS 14.95
Weight: 30 oz. (85 gm) 2528 Duat 250 Stailc 400 G301-1(7611) 1024 Tnstate Bipolar 349 = "
. i 2529 Dual 24 Bit Static 400 6330-1(7602) 256 Gpen C Bipolar 2.95 )
LPK-1. ..t ieunn. ... $21.95/Kit 2532 Quad 80 8it Static 295 82521 38 Open Collector 3.95 (C A—
3341 fito 6.95 825115 4006  Bipodr 19.95
7418670 4X4 Reguster File {TriState) 249 825123 32X8 Tnistate 395 «30 AWG wire «.025" square posts
1N ° ;1“;2 Z;ﬁ Et g”" ‘C;Z“”“” gg *Daisy chain or  *Built-in cut off
UART'S 1! 0 Collector .t0-BOi A
/;Z// 1y ‘ ¥ Oto c ’ ps A.Y.5.1013 30K BALD oo 74587 1004 S 29 .Z‘:“;‘:p’:"i’:: ) 5 's:‘lﬂ‘l‘:;’ f’fqz‘;:(;f
5 r——' ;
7 B aemcie poas s aso JE600 HEXADECIMAL DIGITAL feseaer
/ 16-PINCLIP PC16 . ... $ 4.75 a7
j 24PINCLIP PC24 . .. 210_00 ENCODER KIT THERMOMETER KIT Part No, Color Price
40-PINCLIP PC-40 .. .. $16.00 FEATURES: A Blua $14.95
 Full B B latched output for micro- JW-1-W White 14.95
- e processor use JW-1-¥ Yellow 14.95
n ® 3 User Detine keys with one being bi- .-
Proto Boards =3 i et o
"'q ® Dedounce circunt prowded for ail 19
Keys * i
PBG ... ..... 810 . " SN oo JUST WRAL" Replacement Wire
:g:g? .- o Easy ntertacing with standard 16 pin G e Color Gio
8 .- 1C connector
PB-102. . o Onty +5VDC required for operations R-JW-8 Blue........ croll....... $2.98
PB-103. . FULL 8 BIT LATCHED OUTPUT—19 KEYBOARD +Dual sensors—switching controi for In- | KWW White . . ... - roll . 2.98
PB-104 . . The JE600 Encoder Keyboard provides two separate hexacecimal door/outdoor or dual monitoring R-JW-Y Yellow . Lroll ... 298
PB-2 d 1 o " sContinuous LED .B” ht. display R-JW-R
03 . igits produced from sequential key enfhes ta akow direct prog- B -JW- R [ 0 . roh .98
PB.203A . : ¥ ramming tor 6 b4 microprocessar or 8 bt memary cicuns Three | JRenge: 40K g0 1997 /-40°C to 100 1 2
{3) agdrhonal keys are provided tor user operalions with one having . for Fahrenh. Isi din et
PB-203A-Kit ... 131.00 4 bistable outpul avariatse The oulputs are latched ang monfored .§f,‘n 3,'5“,:( '::see“ ?;' ,,,(,;:"s.‘:;."::, ,,‘2. JUgr \,URAP Unwrap TOOI $3.49
p - with LED readouts Alss inciuded (s a key entry strabe *Size: 3-1/4"'Hx6-5/8"Wx 1.3/8"°D
Jumbo B-Digit Clock Kit JEGDO........ = # $59.95
Hexadecimal Keypad only . ... ... $14.95 JE300 | L _$39.95 ° ®
* Four .630”ht. and two .300'"ht.

Vacuum Vise

Vacuum-based light-duty
vise for small components
and assemblies. ABS con-
struction. 1%° jaw