 SPECIAL SECTION—How To Service CB Radios

$1.00 @ MARCH 1978

Radio-tlectronics

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS

Make A Panel Meter What’s New In

A DIGITAL VOM POLICE-RADAR DETECTORS
It's Easy To Do A Picture Story -

More Build-It Info

PROGRAMMABLE DRUMS
Are Fun To Play

ALSO:

1-80 Computer Corner

R-E Lab Tests BIC Beam Box
Jack Darr’s Service Clinic
Hobby Corner .‘ o
State Of Solid State Build This Portable

More Hobby ComputerListings  pprolJENCY COUNTER

. Equipment Reports—
« Sabtronics Digital Meter ~ With 4-Digit Readout

* Motorola HEP
Microcomputer Kit
* Tenna Mindh
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Gould Oscilloscopes
They have a name for reliability

Ask electronics people what
the Gould name means to them
and most would agree that
reliability stands high on

the list. In fact we are sure
enough of ourreliability

to give you a 2-year warranty
on our entire line of
oscilloscopes.

Of course, performance is

also important, so we offer you
four oscilloscopes covering
afrequencyrangefrom DCto
50MHz, plus a unique digital
storage model with options for
hard copy and binary output.

There’s a Gould scope to suit
your needs.

Economy is also a consider-
ation. Gould oscilloscopes are
competitively priced. But
because we build them for the
long haul, your instrument
pays dividends through years
of trouble-free service.
Reliability says it all and that's
what the Gould nameis all
about. So whenyou're
looking for reliability, look

for our name. For oscilloscopes
and other fine instruments,
you can rely on Gould.

CIRCLE 90 ON FREE INFORMATION CARD

www americanradiohistorv com

For details write
Gould Inc.,
Instrument Systems
Division,

3631 Perkins Avenue,
Cleveland, Ohio 44114.Or
call the number below

FORBROCHURECALL
TOLL FREEAT

(800) 325-6400.
EXTENSION 77.

In Missouri: (800) 342-6600

== GOULD
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VERSATILITY = UNMATGRHIED

by any other

| micro-computer
e system

IFLO
'3

MiN gvps"}:lﬂ
Gl o
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COMPUTERS TAPE SYSTEMS MEMORY — 4K, 8K, 16K & 32K
TERMINALS DISK SYSTEMS PROGRAMMABLE REAL TIME CLOCK
PRINTERS GRAPHICS CALCULATOR INTERFACE
SOFTWARE

PROM PROGRAMMER A - D CONVERTER

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

NOW AVAILABLE IN BOTH KIT AND ASSEMBLED FORM.

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

CIRCLE 21 ON FREE INFORMATION CARD
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act:

you can choose your
microphone to enhance
your sound system.

Shure makes microphones for every imaginable use.
Like musical instruments, each different type of Shure microphone has a
distinctive “sound,” or physical characteristic that optimizes it for

particular applications, voices, or effects.

Take, for example, the Shure SM58 and SM59 microphones:

SM59

Mellow, smooth,
silent...

The SM59 is a relatively new,
dynamic cardioid microphone. Yet
it is already widely accepted as a
standard for distinguished studio

productions. In fact, you'll often
seeiton TV . . . especially on mus-
ical shows where perfection of
sound quality is a major considera-
tion. This revolutionary cardicid
microphone has an exceptionally
; flat frequency response and neu-
tral sound that reproduces exactly what it
hears. It's designed to give good bass
response when miking at a distance. Re-
markably rugged — it's built to shrug off
roughhandling. And, itis superbin reject-
ing mechanical stand noise such as floor
and desk vibrations because of a unique,
patented built-in shock mount. It also fea-
tures a special hum-bucking coil for
superior noise reduction!

Some like it essentially flat...

I [ I [TTHT T1
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RELATIVE RESPONSE IN db
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FREQUENCY INHERTZ

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

professional mlcrophones...by

SM58

Crisp, bright
‘“abuse proof”

Probably the most widely used
on-stage, hand-held cardioid
dynamic microphone. The
SM58 dynamic microphone is
preferred for its punch in live
vocal applications . . . espe-
cially where close-up miking is
important. It is THE world-
standard professional stage mi-
crophone with the distinctive Shure
upper mid-range presence peak for
an intelligible, lively sound. World-
renowned for its ability to withstand
the kind of abuse that would destroy
many other microphones. Designed
to minimize the boominess you'd ex-
pect from close miking. Rugged, effi-
cient spherical windscreen eliminates
pops. Lightweight (15 ounces!)
hand-sized. The first choice among
rock, pop, R & B, country, gospel,
and jazz vocalists.

..some like a ‘“‘presence” peak.

RELATIVE RESPONSE IN do
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\
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1
1 i
-

FREQUENCY IN HERTZ
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Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS

Electronics publishers since 1908

SPECIAL 49 What You Need To Know About Servicing CB Radios

SECTION pyliggestibell _ ON THE COVER
50. Repair Low Cost CB’s Profitably . ,
52, Efficiency in CB Service Estimates This month’s feature construc-
53. DC Trouble Up Front tion project is a hand-held por-

58.
61.
63.

Transmitter Keying
Servicing Synthesizers
23-Channel PLL

MARCH 1978 Vol. 49 No. 3

table frequency counter. The
unit measures to 30 MHz with a

90 mV sensitivity. The readout
is a 4-digit LED display that
provides 6-digit resolution. A
must for any workbench. The
complete construction details
start on page 35.

Portable Frequency Counter
Palm-sized 30 MHz counter with a 4-digit LED display that delivers
6-digit resolution. by Gary McClellan

BUILD ONE 35
OF THESE

40 Digital Multimeter
Start by building a 3'.-digit panel meter; add a few shunts and
range switches, and end up with a digital multimeter.
by Dr. E. H. Borneman and Robert Benward

45 Programmable Drums—Part Il
Conclusion of a 2 part series for a hi-fi add-on that lets you tap out
a beat with your fingertips. by John S. Simonton, Jr.

Z-80 Computer Corner
A look at the different interrupts available with the Z-80 CPU.
by William Barden, Jr.

COMPUTERS  ©8

70 Mainframe Roundup—~Part Il
Conclusion of who makes what and what it is they make.
by Chester H. Lawrence

A BASIC DIGITAL PANEL METER. Turn to page
Looking Ahead 40 to see how to build this and then turn it into a

Tomorrows news today. by David Lachenbruch

GENERAL 4

ELECTRONICS complete digital multimeter.

76 Hobby Corner
A game circuit you can play with. by Earl “Doc” Savage

88 Police Radar Detectors
A look at the latest equipment.

100 Teaching Digital Counters To Count
How to make a decade counter IC count by some number other
than 10. by Fred Blechman
TELEVISION 80 Service Clinic

Vertical OTL (Output Transformerless) output stages. by Jack Darr

81 Service Questions

R-E’s Service Editor solves reader problems. B.L.C.'s MODEL FM-10 BEAM BOX indoor FM

antenna. R-E's Hi-Fi Lab puts it through its
paces. For a complete report, turn to page 66.

Motorola HEP Educator Il Microcomputer kit.

EQUIPMENT 2
REPORTS 2

32 Sabtronics 2000 Digital Multimeter

Tenna PS69RD Mindblower stereo speaker/amplifier for your car Radio-Electronics, Published monthly by Gernsback
Publications, Inc., 200 Park Avenue South, New York,
NY 10003. Phone: 212-777-6400. Second-ciass postage
paid at New York, NY and additional mailing offices.
One-year subscription rate: U.S.A. and U.S. possessions,
$9.98, Canada, $12.98. Other countries, $14.98. Single
copies $1.00. ® 1978 by Gernsback Publications, Inc. All
rights reserved. Printed in U.S.A.

66 Hi-Fi Lab Tests B.1.C. Beam Box indoor FM antenna
108 Sencore CB42 CB Analyzer

Subscription Service: Mail all subscription orders,
changes, correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics

DEPARTMENTS 140 Advertising Index 98  New Literature Subscription Service, Box 2520, Boulder, CO 80322,
14 Advertising Sales Offices 94 New Products A stamped self-addressed envelope must accompany all
16 Letters 104 New Books submitted manuscripts and/or artwork or photographs if
their return is desired should they be rejected. We
111 Market Center 110  Next Month disclaim any responsibility for the loss or damage of
H . manuscripts and/or artwork or photographs while in our
6 New & Timely 141 Readers Service Card possession or otherwise.

As a service to reeders, Radio-Electronics publishes available plans or information relating to thy products, techni and scientific and technological devel t

Because of possible variances in the quality and condition of materials and workmamhlp used by readers, Radio- Electronics disclaims any responsibility for ‘the safe and proper
functioning of reader-built projects based upon or from plans or infor ion published in this

www.americanradiohistorv.com
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Another videodisc: Matsushita Electric of Japan, the
world’s largest manufacturer of television sets and parent
company of Panasonic and Quasar, has demonstrated a
new videodisc system that uses discs strongly resembling
standard LP audio records, and made with standard
record-pressing equipment and materials. It is a
mechanical system with grooves recorded in the “hill-
and-dale’” method. A twist stylus system uses a
piezoelectric material to convert mechanical vibrations
into voltage fluctuations.

Matsushita calls its system Visc and has developed two
variations—both use two-sided 12-inch vinyl records, but
one plays for 30 minutes per side, the other for one hour
per side. In either variation, the disc revolves at 450 rpm
and contains two high-fidelity audio channels as well as a
color video program. Matsushita is targeting the player to
sell for $480 to $600 on the Japanese market, and discs
themselves to sell 20% to 50% more than an audio LP
record. The diamond stylus is said to be capable of more
than 1,000 hours life.

Matsushita says marketing schedules will depend upon
the support of programming companies throughout the
world. The specs and parameters of the Visc system
appear to be so close to those of the RCA capacitance
system that the question of potential compatibility was
certain to arise—and did. An RCA disc spokesman was
asked this question; his reply was that, except for the fact
that the center holes on the two discs are different sizes
(RCA'’s is large, Matsushita’s is audio-disc size), there
should be no reason why Matsushita and RCA discs
couldn’t be played interchangeably, given some other
minor modifications. Both sides insisted their
development work was completely independent of each
other.

AM stereo closer: An AM stereo system now seems
inevitable, and some authorities predict that the
parameters of the chosen system could be availabie
before the end of '78. The industry-wide National AM
Stereo Radio Committee completed its field-test report as
1977 ended and submitted it to the FCC. The document
covered three systems that were submitted for testing (by
Belar, Magnavox and Motorola). Although the report
made no recommendations, it noted that all three
systems were capable of providing good stereo with
fidelity close to that of FM, that they all used economically
feasible transmitters and receivers, and required littie
more bandwidth than mono AM and were compatible with
existing AM receivers.Two other AM stereo systems, not
submitted to the committee for testing, have also been
proposed to the FCC by Harris Corporation and by Kahn
Communications.

FTC and video games: After a year's investigation, the
Federal Trade Commission has tentatively cleared most
video games of responsibility for causing injury to TV
sets. Based on its inquiry, the FTC stated that
“‘reasonable’” use of video games should not damage TV
screens. It added the warning, however, that prolonged
use of some sets might imprint patterns on some screens,
particularly on black-and-white sets. The FTC conceded it
had received no consumer complaints, but some special

. 2t

head

tests conducted by the National Bureau of Standards
found that some games with high moduiation settings
could imprint a pattern on a monochrome set after 100 to
200 hours of use, but these games would not affect color
sets until at least 350 hours of use.

The Commission recommended that consumers
purchase games with low-modulation video signals, and
those that create constantly changing patterns, colors
and brightness levels when turned on but not being used
in play. Players are urged to adjust the TV for a normal
broadcast picture before turning the game on, and to turn
the game off when not in use. The FCC said it would
continue to monitor TV games—with special emphasis on
the new programmable types—for possible imprint
problems.

FM car radio costs: Why does the cheapest auto
manufacturer's FM-AM radio cost around $140 or $150
when you can buy a portable FM-AM radio for $10 or
$15? Why does a monophonic FM-AM car radio cost
about twice as much as a standard AM car radio? The
National Association of Broadcasters and the Corporation
for Public Broadcasting admitted they didn't know the
answers, but decided to find out whether there was any
hanky-panky involved. Because both of these groups
endorse legislation that requires that all radios sold in the
U.S. contain both FM and AM bands, they were also
interested in determining whether large-scale production
could reduce FM car radio prices.

Booz, Allen Applied Research made the study for them.
The final report specifically studied original-equipment
radios that were supplied with three domestic and two
import-band autos. The sticker price for the AM-only
radios ran $66 to $80, while the low-end FM-AM radios
for the same cars ran $135 to $154. It was discovered
that the difference in price between the FM-AM radios
and the AM radios didn’t represent just profit, but,
indeed, the FM section added substantially to the
cost.The investigation determined that the markup on an
FM-AM radio was about 15% better than that on a low-
end AM radio, but that most of the price differential “is
directly related to manufacturing cost.”

The study didn’t offer much hope for any substantial
reductions in prices, even if AM-only radios suddenly
were outlawed. Additional economies of scale in
producing FM-AM radios “are not expected to be
significant,” said the report, ‘‘since AM-FM radio
production is currently well over 6 million
units per year.”

The report did hold out the prospect of price reductions
for mono FM-AM radios of from $15 to $30, or an
average of 15%, if all radios were FM-AM. The logic was
that FM-AM radios would then occupy the bottom of the
line and would carry the bottom-of-the-line profit ratios
currently experienced by AM-only radios. The eventual
increased use of IC’s should chop off another $11 to $30,
the report forecast.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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Tuner Service Corporation

MODULE REPAIRS

TSC has been
repairing private
brand TV modules
for over 3 years.

Expanded facilities !
now include modules
for
* RCA
*GE
e ZENITH
*W.T.GRANT
*J.C.PENNEY
s WESTERN AUTO
s GAMBLES

as well as Zenith
IF subchassis.

For free Price List and complete information write or phone;

TSC HEADQUARTERS, BLOOMINGTON, IND.
or anv of the TSC locations listed below.

¥

) \ : .
~ =4 >«
One Year ~ ‘

Guarantee

PROVIDES YOU WITH A COMPLETE SERVICE

FOR ALL YOUR TELEVISION TUNER REQUIREMENTS.

TUNER REPAIRS

VHF OR UHF ANY TYPE (US.A) $10.95
UHF/VHF COMBINATION (US.A) $17.95

MAJOR PARTS AND SHIPPING CHARGED
AT COST

® FAST, EFFICIENT SERVICE AT ANY OF THE CONVENIENTLY
LOCATED SERVICE CENTERS LISTED BELOW.

® ONLY ORIGINAL FACTORY PARTS USED
o All tuners ultrasonically cleaned, repared and realigned.

EXACT REPLACEMENT

e Exact Replacement Tuners are available at a cost of $14.95 and
UG . coombibboms s oo  Ronandas b S 08 L i B BT - e b - (US.A. Only)

® Send in your original tuner for comparison purposes to any of
the Centers listed below.

UNIVERSAL
REPLACEMENT

© UNIVERSAL REPLACEMENT TUNER $13.95.......... (US.A. Only)

® This price buys you a complete new tuner built specifically for
this purpose.

L] A1II shafts have a maximum length of 10'/2"" which can be cut to
1.

© Specify heater type paraliel and series 450 mA or 600 mA.

FL NOW AVAILABLE—TUNER SERVICE PARTS CATALOG

A
S
H

OF ALL SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED
VIEW DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY.
SEND $2.50 WITH ORDER TO BLOOMINGTON HEAD OFFICE.

SAME DAY SERVICE — ONLY ORIGINAL FACTORY PARTS USED

=

WATCH US
GROW

HEADQUARTERS ..
ARKANSAS ..
ALABAMA ..

...BLOOMINGTON, INDIANA 47401 .
.LITTLE ROCK, ARKANSAS 72204
BIRMINGHAM, ALABAMA 35212..
NORTNY HOLLYWOOD, CALIF. 9160r
SAN MATEO, CA UF. 94402 ..

ODESTO, CALIF. 953¢1..
AMPA, FLORIDA 33606

..537 South Walnut Street ..
200-C Asher Ave..
623 18t Aven onh
710854 Magnolia Boulevar
600 S. A

123 Phoenix Avenue .
505 Cypress Street

..Tel. 812/334-0a11
T Tel. 501/661-0893
.Tel205/592:9150
,213/769:2720
(. a45/348-3292
. 209/521-8051
Tel. 813/253-0324
305 /566-4882
I. 404/758-2232
. 297/384-2052
.Tel 312/675-0230
.Jel. 317/ 632-3493

GEDRGIA
ILLINOIS

-...URBANA, ILLINOIS 61801
SKOKIE, ILLINOIS 60076 ..
. AINDIANAPOLIS, INDIANA 46204

08 € Main Street

110 West Brown S’Ireel

12 West St. Cjalr Sireed

..2244 Taylorsville Road t
423 Southern Ave. .

INDIANSA
KENTUCKY .
LOUISIANA .....

.Tel. 502/452-1191

SHREVEPORT, LOUISIANA 71104..... - Tel.318/221-3027

MAsSACHUSETTS SPR NGFIELD, MASSACHUSETTS 01108 05 Dickinson S!reel .Tel. 413/788-8206
MISSOURI .. OU!S, MISSOURI €3132,.. 577 Page Avenue.. el. 314/429-0633
NEVADA ... LAS VEGAS, NEXADA 69102,..., .. 1114 South-Casino Qenler Blvi +.702/384-4235
NEW JERSEY . ..TRENTON, NEW JERSEY 0838 1139 P /609/393-0999

JERSEY CITY, NEW JERSEY 07307 ...............|454 Central Avenus.
....ROCHESTER, NEW YORK 14615 37-P

. 201/792-3730
. 716/647-9180
tket Street . 919/273-6276
.216/741-2314
a), 503/222-9059
1412/821-4004
.‘_231/458-2355
..Tei. 214/327-8413
..Teli514/748-8803
.....Tel. 403/243-0971

11540 Garland Road
3p5 Decarle Boulevard
..P.®,_Box 5823, Stn. A"

'ST. LAURENT, QUEBEC H4N-2L7.
CALGARY, ALBERTA T2H-1Y3

If you want to branch out into the TV Tuner Repair Business
write to the Bloomington Headquarters about a franchise.

CIRCLE 23 ON FREE INFORMATION CARD
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new & timely

RCA receives patent to manufacture
amorphous silicon solar celis

Dr. David E. Carlson, head of the Photo-
voltaic Device Section of the RCA Corpora-
tion Energy Systems Research Laboratory,
recently was granted a U.S. patent for “a
semiconductor device having a body of
amorphous silicon.” Based on initial lab
tests, it is believed that hydrogenated
amorphous silicon soiar cells will be able to
produce electricity at costs competitive
with conventional power sources by the
mid to late 1980’s.

RCA envisions that amorphous silicon
cells could be used by developing nations
lacking more sophisticated power distribu-
tion capabilities. Solar cell power supplies
could be adapted to small village areas that

AMORPHOUS SILICON SOLAR CELLS can be
produced less expensively than conventional
crystalline cells, and are expected to be a cost-
effective answer to future power requirements.
Shown is Dr. David E. Carlson of RCA laborato-
ries operating the glow-discharge equipment
used in manufacturing hydrogenated amor-
phous silicon solar celis.

receive adequate sunlight but whose elec-
tricity requirements are modest. After the
technology is improved, amorphous solar
cells could be used by more developed
nations, particularly where large amounts
of DC power are required.

The chief advantage of amorphous sili-
con cells is their low cost. The material
used (a sand derivative) is easily available;
a glow-discharge fabrication process is
used similar to that used in conventional
fluorescent lights; and very thin layers of
the material can be spread on large sub-
strates of inexpensive glass or steel sheet-
ing. And because the arrangement of
amorphous silicon atoms is not as orderly
as that in crystalline solar cells, the material
is easier to grow and deposit on inexpen-
sive substrates.

Although conventional silicon cells work
more effectively, they are more expensive
to fabricate than amorphous silicon cells.
Crystalline silicon requires higher process-

ing temperatures (1100°C), compared with
the lower 300°C required by amorphous
silicon cells. Crystalline cells are also thick-
er. Amorphous cells can be manufactured
in 1-foot-square entities, compared with
conventional cells that use 3-inch-diameter
wafers.

Last “Radio Central” antenna tower
demolished

In 1921, President Harding threw a
switch that officially opened ‘“Radio Cen-
tral,” the world’s most powerful radio sta-
tion, and ushered in a colorful era in radio
communications. In December, 1977, the
last of the 12 giant antenna towers erected
in Rocky Point, N.Y., for ‘“Radio Central”
by RCA came crashing down . . . the 410-
foot tower had become a dinosaur in an
age of advanced communications technol-
ogy.

The Rocky Point facility was the principal
station that linked the U.S. with the rest of
the world, transmitting messages to Eu-
rope, Central and South America. In the
early 1920’s, longwaves were necessary for
such long-distance transmission, and the
state-of-the-art mandated the erection of
high steel towers to support the antenna
structures. The Rocky Point facility had 12
such towers that stretched over a three-
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ROCKY POINT, NY, FACILITY as it appeared in

the early 1920’s.

mile area on the eastern end of Long
Island. Each tower was 410 feet high and
weighed 150 tons.

When shortwave transmission rendered
the towers obsolete, they were all taken
down except for one, which was used for a
while to support aviation beacon lights and
high-frequency radio antennas. When this
no longer became necessary, the order
went out to demolish ‘“the last of the
giants,”” thus closing a chapter in communi-
cations history.

Tl to have 16K EAROM by mid-1978

Texas Instruments has announced to its
customers that it plans to make available in

sample gquantities by mid-1978, the first
American-made Famos-type 16K EAROM
{Bectrically Alterable Read Only Memory).
The device is reported to have an access
time of 450 ns. The EAROM differs from an
EPROM in that it can be erased and repro-
grammed entirely by electrical signals,
whereas an EPROM is erased by ultraviolet
light.

Nippon Electric Company presently man-
ufactures an 8K EAROM, but it is not yet
available in quantity; and General Instru-
ment Corporation makes EAROM’s in the
nitride family—the fastest device having an
access time of 600 ns. Intel is also reported
to be working on an 8K device that is
erased by ultraviolet light.

The TIi EAROM is organized as 2048
words by 8 bits and requires three power
supplies—one each for read, write and
erase.

Computerized system used in road
testing

Performance-testing wheeled vehicles
normally consists of someone sitting on the
passenger side taking down data manually
under sometimes nerve-racking and un-
comfortable conditions.

Lamar Instruments has now produced an
automated computerized road test system
that eliminates the necessity for a data-
taker. It also reduces costs and simplifies
data collection for single-seat vehicles such
as motorcycles and race cars.

The Lamar road test system weighs only
25 Ibs, and consists of a microcomputer,
keyboard, cassette tape recorder for pro-
gram inputs, a fifth wheel for feeding basic
speed and distance data to the computer,
and a printer. The LCD display reads out
speed in mph, time in seconds, distance in
feet and the engine’s rpm.

COMPUTERIZED ROAD TEST SYSTEM from
Lamar Instruments. Aiso shown is the optional
VHS-THT tester consisting of two telescopes
with photocells. As the vehicl the line
of sight of each telescope, the computer is trig-
gered. When used on a slalom run (a weaving
course marked by pylons), the computer prints
out the elapsed time to pass both photocells
and the sverage speed.

A decided improvement over the old
method of data gathering is provided by
the printer, which produces a permanent

continued on page 12
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Chances are, someone you know just bought
a professional 32 digit DMM kit for less than *70.

FUNCTION

F

_

00NV
10pA
* L m™n

kB

m'r

Thousands of people have already bought the
Sabtronics Model 2000 . . . for two main reasons. First, its
incredible accuracy, range and professional features.

And second, the incredibly low price of $69.95

People everywhere appreciate this bench/portable multi-
meter. They depend on its basic DCV accuracy of 0.1% +1
digit, its readings to £1999 and its five functions giving
28 ranges, overload protection and 100% overrange

The 2000 is automatically appealing to hobbyist and
professional alike. With automatic overrange indication,
automatic polarity, even automatic zeroing.

Bestof all, it's easy toassemble. All the parts you'll need
including the high-impact case, come right along with
the clear, step-by-step instructions.

The result 1s a professional quality 3% digit DMM
that you could have paid a lot more than $69.95 for .
possibly receiving a lot less. But this one's from
Sabtronics, specialists in digital technology.

Maybe you should order yours before you turn the page

sabtronics

INTERNATIONAL INC.
P.O Box B4B83 Dallas, Texas 752086

GUARANTEE:

Our guarantee to you; examine the 2000 |
DMM kit for 10 days. If you're not satisfied,
return it unassembled for a full refund of
purchase price.

SPECIFICATIONS:
DC volts in 5 ranges: 100uV to 1000V
AC volts in 5 ranges: 100uV to 1000V
DC current in 6 ranges 100nA to 2A
AC current in 6 ranges 100nA to 2A
Resistance: 0.1Q to 20M£} in 6 ranges
AC frequency response: 40Hz to 50KHz
9mm (.36") LED display
Input impedance: 10MQ
Size: 8"W x 6.5"D x 3"H
(203W x 165D x 76H mm)

Power requirements: 4 “C" cells (not included)

ima

RANGE
\L4
100mA
oon

wov

10K =10

Made inU.S.A.

www.americanradiohistorv.com

(214)369-7310
r——_—_—_—_—__-—_—_—_—_——1
To: Sabtronics International, Inc. R-E-378 |
P.O. Box 64683, Dallas, TX 75206 |
Please send me Sabtronics Model 2000 DMM kit(s) at
$69 .95 each. . subtotal
Shipping and handling, $5.00 per unit* subtotal |
Texas Residents Add Sales Tax ____ |
TOTALenclosed __
Name
Street Address = |
_ |
City i
State Zip g :
*USA only. Canada $6.50 All other countries, $10.00 (surface mail) l
U Sy ————
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Only NRI
25" designed-

Color TV
Quadrap

course costing hundreds of dollars
more. And only NRI courses in Color
TV/Audio servicing let you learn on

equipment designed specifically for
training.

It's the only way you can (1) get the
feel of typical commercial circuitry, (2)
tearn bench techniques while building
complete units from the ''ground’” up,
(3) perform over 35 “in-set”
experiments during construction, and
(4) end up with a 25 diagonal solid
state Color TV with cabinet and a 4-
channel Audio Center.

Two home training schools give you a NRI passes the savings on to you
hobby-kit Color TV to assemble. Two
others give you a commercial set right
off the shelf. Neither was designed to
teach you how to repair Color TV's.
Only NRI invested the time and money
to design equipment with learning in mind!

NRI engineering eliminates the cost of
buying from an outside source. We pay
no salesman’'s commission. Students
are enrolled by mail only. The savings
are passed on to you in the form of low
tuition fees, extras like the TV's console

No other home training school gives cabinet and the Quadraphonic System;
you both a solid state Color TV and professional test instruments like a 5”
SQ™ Quadraphonic Receiver triggered sweep oscilloscope, CMOS
complete with four speakers . . . all in digital frequency counter, and

one course. In fact, to even match this integrated circuit Color TV pattern

kind of thorough training at another generator. You can pay hundreds of
school, you'd have to take an extra dollars more for similar courses and not

™ Trademark of CBS, Inc
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gives you this
for-learning

get a nickel's worth more in training
and equipment.

More know-how per dollar

It all boils down to the quality of
training you get for your money. In our
62-year history, more than a million
students have come to NRI! and we're
fully approved for career training under
the G.I. Bill. We know the right way to

make home training pay dividends for you.

Some of those ‘‘right’" things are bite-
size lessons to ease understanding and
speed learning . . . personal
consultation, and prompt grading of ali
tests . . . a full-time staff of
engineer/instructors to help if you need
it . . . the right kind of kits and
experiments to give you hands-on
training . . . and fully professional
programs oriented to full or part-time
career needs.

Aiso CB, Computer, & Other Courses

NRI offers not one, but five TV/Audio
servicing courses SO you can tailor your
training to your budget. Or you can

s complete
dio Center.

Marine Electronics,

Mobile Radio and more.

Send for your free catalog and

see for yourself that no one gives you
more training and equipment for your
dollar. There's no obligation and no
salesman will call.

it card is missing, write to:

N RI NRI SCHOOLS
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l (+$3.64 shipping & handling) I 2
Prices subject to change without notice CITY. STATE ZIP o
CIRCLE 100 ON FREE INFORMATION CARD 15

www.americanradiohistorv.com


www.americanradiohistory.com

RADIO-ELECTRONICS

-
-]

ti :
Nnew & cmely......

record of reduced and formated data that
can be compared on the spot with other
data or printed directly on a report, thus
eliminating many hours (sometimes days)
of reducing raw data to a comprehensible
state.
The basic system sells for $4995, with all
. the necessary hardware and software for

TRAINING WORKSHOPS FOR MAGNAVOX FIELD-SERVICE PERSONNEL
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CHALLENGE TO CIRCULAR
POLARIZATION

The November 1977 article on the bene-
fits of circular polarization (CP) as a means
of exorcizing TV ghosts made interesting
reading. However, the CP systems will not
go unchallenged as sole contenders for
ghost-free viewing.

A new LSI circuit, recently codeveloped
by Toshiba and NHK and ultimately in-
tended for installation in new receivers, has
been proved capable of attenuating ghosts
of up to 27 us delay by a reduction of 30 dB.
These figures compare quite favorably with
CP transmitting/receiving antenna sys-
tems.

Basically, the circuit examines the ordi-
narily stable intervals between equalizing
pulses in the composite video signal to
determine the presence of ghost images
that would show up here as smaller trailing
pulses. Through multiplexing and analog
memory techniques, voltages accurately
derived from the amplitude and amount of
delay of the ghost pulses are applied to
vary the gain on each of 64 MOSFET

weighting circuits fed in parallel with a
sample of the video signal. The outputs of
the weighting circuits in turn feed 64 CCD
delay lines, each having a predetermined
delay time. The outputs of the delay lines
are added and then applied as negative
feedback to the composite video signal in a
form having sufficient amplitude and delay
to cancel the ghosts.

Although practical mass fabrication of
the discrete device is still many months off,
its implementation could radically alter the
outlook for widespread use of the CP
system.

JAMES DAMON
Kincaid Electronics Corp.
Alexandria, VA

BIORHYTHM CLOCK
Concerning the article on page 33 of the
November 1977 issue (‘‘Biorhythm Clock™)
many people feel that things seem torun in
cycles. However, the concept that these
cycles start at the exact moment of birth
and hold constant throughout life is some-

what fantastic. For instance, the internal
“clock” of a 30-year-old adult would have
to be absolutely accurate to within 0.0533%
for the shortest biorhythm to even predict
between peak and *‘switching’’ days at all.
Does the human Biorhythm Clock always
start the same whether a child is born
prematurely or late? Why does the clock
always start at a neutral or “‘switching”
point as implied by the chart? One would
think that evolution would tend to all the
biorhythms starting at a peak for maximum
survival of an otherwise helpless infant.
Might it not be possible that biorhythms
start at conception? Or how about their
even being inherited? It seems logical that
such rhythms could synchronize with the
mother’s.
it is hard to imagine that illness, acci-
dents, etc., have no effect on the Biorhythm
Clock. How could the curves peak exactly
as predicted no matter how badly one felt?
Somehow, it all sounds like astrology.
If one believes in biorhythms, it would
seem much more logical to keep a diary of
continued on page 22
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get a nickel's worth more in training
and equipment.

More know-how per dollar

It all boils down to the quality of
training you get for your money. In our
62-year history, more than a million
students have come to NRI and we're
fully approved for career training under
the G.I. Bill. We know the right way to
make home training pay dividends for you.

Some of those ‘'right’” things are bite-
size lessons to ease understanding and
speed learning . . . personal
consultation, and prompt grading of all
tests . . . a full-time staft of
engineer/instructors to help if you need
it . .. the right kind of kits and
experiments to give you hands-on
training . . . and fully professional
programs oriented to full or part-time
career needs.

Also CB, Computer, & Other Courses

NRI offers not one, but five TV/Audio
servicing courses so you can tailor your
training to your budget. Or you can
study other opportunity fields like Digital
Computer Electronics, Citizens Band
Radio, Communications, Aircraft or

s complete
dio Center.

Marine Electronics,

Mobile Radio and more.

Send for your free catalog and

see for yourself that no one gives you
more training and equipment for your
doilar. There's no obligation and no
salesman will call.

If card is missing, write to:

NHI NRI SCHOOLS
W/

McGraw-Hill Continuing

c‘ o Education Center
A} 3939 Wisconsin Avenue,
B3 Nl Woshington. D.C. 20016
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record of reduced and formated data that
can be compared on the spot with other
data or printed directly on a report, thus
eliminating many hours (sometimes days)
of reducing raw data to a comprehensible
state.

The basic system sells for $4995, with all
the necessary hardware and software for
acceleration and braking tests. Additional
software for aerodynamic drag, road
horsepower and other vehicle handling and
driver performance parameters are being
developed. For further information, write
Lamar Instruments, 1024 17th Street, Her-
mosa Beach, CA 90254,

LED’s developed for daytime
display

As everyone knows, conventional LED
displays are difficult, if not impossible, to
read in bright light or in the sun. Now,
however, Hewlett-Packard has designed a
discrete light-emitting diode that it claims
can compete with LCD’s, incandescent,
gas discharge and other displays used for
daytime applications.

The red and yellow 7-segment LED dis-
plays can be viewed in direct sunlight or in
ambient lighting up to 10,000 foot-candles
in intensity. To achieve that performance, a
high-contrast gray package was developed
along with high-efficiency chips having
large, active pn junctions.

For direct viewing in sunlight, a commer-
cially available acrylic neutral-density gray
filter blocks out the sun’s rays. The LED
displays are expected to have many auto-
motive, avionic, instrument and measure-
ment applications.

Casio introduces compact new
mini-calculators

At a recent media conference, Casio,
Inc., manufacturers of electronic calcula-
tors, displayed three new compact, fully

CASIO LC-78 MINI-CARD CALCULATOR is no
bigger than a credit card, yet offers four math
functions, percent and memory.

functional mini-calculators: the mode! LC-
78, the model MQ-2 and the model AQ-
810.

The simplest, and smallest, calculator is

TRAINING WORKSHOPS FOR MAGNAVOX FIELD-SERVICE PERSONNEL

= X

IN DECEMBER, MAGNAVOX held a series of four, week-long service workshops at its Fort Wayne

division headquarters. These seminars were aimed at giving field service personnel “hands-on”
experience with Magnavox’s new videocassette recorder. Here, Howard Shoudy (rear), service
training specialist, shows VCR circuitry to Jim Fritsche (left), Cleveland division and Bill Nurge
(right), Dallas division. A January series is planned for dealers and independent service
technicians at selected sites throughout the country.

the model L C-78(shown) which is about the
size of an ordinary business card and
weighs 1.4 ounces. It features an 8-digit
LCD readout, four basic math functions,
plus percent and memory.

The model MQ-2 is slightly larger and
weighs 1.6 ounces. Its capabilities include
an 8-digit calculator and watch/calendar
that displays the year, month, date and
day; its time memory can show the exact
time in two time zones, and its calculator
includes four math functions and percent.

The model AQ-810 consists of a calcu-
lator complete with memory, percent and
square root. This unit can perform time
calculations. The timer function contains
two ‘“beep” reminders. The eight-digit
readout displays hours, minutes, seconds
and AM-PM. It is powered by two silver
oxide batteries that give the user 3000
hours of continuous use.

Focusing system uses linear IC
Honeywell, Inc., has recently designed an
automatic-focus system for cameras. This
focusing system, called the Visitronic mod-
ule, will doubtless find increasing applica-
tions in the camera field, particularly in
view of the increasing demand for home
videotape TV cameras and in automated
equipment. The module will be incorpo-

rated into the Konica C35AF camera that
will be introduced next spring.

The process resembles conventional
split-image focusing. In the automatic-
focus linear IC, two separate images are
focused on a pair of photodiode sensor
arrays placed at opposite ends of the body
of the IC. Each array receives the image via
a separate mirror—one mirror is fixed on
one array, the other is linked to the camera
lens and scans down the scene. At the
point at which the output signals from the
detector arrays nearly match, the camera
lens moves into focus position.

For this match to take place, each sensor
array is divided into four quadrants, each
producing a separate current output signal
that is fed into one of eight logarithmic
amplifiers (which are sensitive to voltage
mismatch). The amplifiers feed each signal
to four absolute-value circuits, at which
point each signal is fed to a summing
circuit. The latter then inverts the signal so
that when the two images match, a sum-
ming circuit output signal known as a
correlation signal reaches a peak.

The correlation signal is fed into a peak
detector, whose output signal then turns on
a solenoid that moves the lens to focus at
the best point. The entire process takes
place in the instant it takes to press the.
shutter button.
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ELECTRONIC
CIRCUIT
DESIGN

You
Get ALL
FOUR Of These
Huge Books
For Only
$1.99

ELECTROMIC CIRCUIT DESIGN HANDBOOK — 4th Edition

This new fourth edition contains 639 proven circuits for all types of
functions, selected from thousands on the basis of originality and
practical application. This detailed compilation of practical design
data is the answer to the need for an organized gathering of proven
circuits that can easily serve as stepping stones to aimost any kind
of circuit you might want to build...adapted or modified to suit your
own specific needs. Here is @ GIANT of a book—an 8 1/2x11"
hardbound volume of 416 pages, with 19 BIG sections of tried and
tested circuits, which will serve as “imagination triggers” for
anyone who has an interest in electronic circuit design and con-
struction. 416 pps., 8 1/2 x 11”. 966 ill. List Price $17.95.

MASTER HANDBOOK OF HAM RADIO CIRCUITS

A nich collection—a super collection —of over 100 practical, un-
ique, tested drcuits created by hams for hams! Contains some of
the most usable, most ingenious ham radio circuits around —all
have been built and tested by hams —some are brand new, some
are oldies but goodies that are well worth remembering, and some
are souped-up versions of the tried and true—but they're ail
useful .to the novice operator and to the extra-class licensee.
There are circuits for voice communications, for CW, for
radioteletype, for SSTV... for just about anything and everything you
want. If there's a new circuit that hams are hooked on, if there's an
innovation that operators are excited about, chances are it's in this
book! 392 pps., 301 illus. List Price $12.95.

INDEXED GUIDE TO MODERN ELECTRONIC CIRCUITS

Composed entirely of electronic circuits and descriptions of how
they work and how they sometimes fail, including essential theory,
troubleshooting tips, signal flow info, and other data designed to
help you better understand and more quickly repair the great
majority of those tricky electronic circuits seen every day. The
material is categorized according to the equipment in which you're
most apt to find the circuits described. And an extraordinarily large
Index lists and cross-references each circuit, subcircuit, circuit
element, and arcuit function so you can find it in seconds! 216
pps., 92 illus. List Price $7.95.

MASTER HANDBOOK OF 1001 PRACTICAL ELECTRONIC CIRCUITS

Here are IC and transistor circuits for practically anything and
everything —with ALL the data needed to put them to work. It's the
ideal schematic sourcebook for all active technicians, engineers,
experimenters, amateurs—for anyone who must occasionally or
regularly construct or adapt electronic circuits for any purpose
whatsoever. Each circuit diagram has every component carefully
labeled, and every schematic is accompanied by all the info you
need to construct the circuit for use in your own individual applica-
tion. f there are coils to be wound, you'll find full and complete
coil-winding details nght there an the spot. If special parts are
required, you won't have to invest a lot of time and effort before the
fact, for it’s all these before you in condensed captions. The circuits
included are completely up-to-date, and have been designed, built,
tested, reworked as necessary, and perfected. You'll find any circuit
you're ever likely to need in the pages of this rich volume. Includes
an ultracomplete 22 page cross-reference index so you can quickly
find the circuit you need. The schematics are classified according
to general application. If you're in the business of servicing/
repairing commercially built electronic equipment, you're going to
especially appreciate the comprehensive Appendix of IC substitu-
tions, which includes base diagrams for most popular ICs, and
gives you all the info you need to adapt the IC packages of one
manufacturer to the circuit applications of another. 602 pps., over
1250 illus. List Price $12.95.

1,626-page electronics
library

all four!

Top-Quality
/ Binding

Contains
Thousands
of Circuits

Over 2,600
illustrations

1,626 data-

4

L et us send you these four practical, time-
and-money-saving books as part of an unusual
offer of a Trial Membership in Electronics Book
Club.

Here are quality hardbound volumes, each
especially designed to help you increase your
know-how, earning power, and enjoyment of elec-
tronics.

These handsome trardbound books are indica-
tive of the many other fine offerings made to Mem-
bers...important books to read and keep...volumes
with your specialized interests in mind.

Whatever your interest in electronics—
computers and microprocessors, radio and TV ser-
vicing, audio and hi-fi, industrial electronics, com-
munications, broadcasting, electronics as a
hobby—you will find Electronics Book Club will
help you get the job you want, keep it, improve it or
make your leisure hours more enjoyable. With the
Club providing you with top quality books, you
may broaden your knowledge and skills to build
your income and increase your enjoyment of elec-
tronics, too.

This Special Offer is just a sample of the help

Facts About Club Membership

® The 4 introductory books carry a publishers retail price of
$51.80. They are yours for only $1.99 (plus postage and
handiing} with your Trial Mémbership

® You will receive the Club News describing the current
Selection. Alternates and other otterings. every 4 weeks (13
times a year)

® It you want the Seiection. do nothing 1t witl be sent to you
automatically Ityou do not wish to receive the Selection. or it
you want to order one of the many Afternates oftered. you
stmply give instructions on the reply form (and in the en-
velope) provided. and return 1t to us by the date specthed
This date allows you at least 10 days n which to return the
form If. because of late mail delivery. you do not have 10
days to make a decision and so receive an unwanted Selec
tion, you may return it at Club expense

@ Personal service for your account—no computers used!

@ To compiete your Trial Membership, you need buy only
four additional monthly selections or aternates during ine
next 12 months You may cancel your Membership any ime
after. you purchase these tour books

® All books—including the Introductory Otter—are fully re-
turnabie after 10 days if yOu're not completely satished

® All books are Oftered at 1ow Member prices plus a small
postage and handling charge.

® Continuing Bonus: (f you Continue after this Trial Mem-
bership. you wiil earn a Dividend Certiticate for every book
you purchase. Three Certificates. plus payment of the
nominal sum of $1.99 will entitle you to a valuable Book
Divigend of your choice which you may choose trom a list
provided Members

CIRCLE 5 ON FREE INFORMATION CARD
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Only $1.99 for

Regular List
Price $51.80

Contains over
600,000 words

packed pages

ELECTRONICS BOOK CLUB

invites you to take this

circuits
for only

f]@@]

with a Trial
Membership in
the Book Club

that Saves you
25% to 75% on

a wide selection of
electronics books

and generous savings the Club offers you. For here
is a Club devoted exclusively to seeking out only
those titles of direct interest to you. Members are
annually offered over 50 authoritative books on all
phases of electronics.

This extraordinary offer is intended to prove to
you, through your own experience, that these very
real advantages can be yours. . .that it s possible to
keep up with the literature published in your areas
of interest...and to save substantially while so do-
ing. As part of your Trial Membership, you need
purchase as few as four books during the coming 12
months. You would probably buy at least this many
anyway...without the savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today.
You will receive the 4-volume Electronics Circuits
Library for 10-day inspection. YOU NEED SEND
NO MONEY! If you are not delighted, return them
within 10 days and your Trial Membership will be
cancelled without cost or obligation.

ELECTRONICS BOOX CLUB, Blue Ridge Summit, Pa 17214
'------------

§ ELECTRONICS BOOK CLUB
Blue Ridge Summit, Pa., 17214

Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 4-volume
Electronics Circuits Library, invoicing me for
only $1.99 plus shipping. If not delighted, | may
retum the books within 10 days and owe no-
thing, and have my Trial Membership cancelled.
| agree to purchase at least four additional
books during the next 12 months, after which |
may cancel my Membership at any time.

Name Phone
Address
i City
. State Zip
B (valid for new Members only. Foreign and Canada add 10%) RE-38
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editorial

Report From
The Winter CES

Having just returned from the 1978 Winter Consumer Electronics
Show, | should be brimming with news of the wonderful new
consumer electronics products to appear this year. But | was
disappointed. There were lots of electronics at what turned out to
be the largest show of its kind, but very little that was really new.

Video tape recorders are a boom market. More manufacturers
are announcing new models and fantastic sales. Projection TV is
another boom area, but the price tag keeps the total numbers
down. However, Panasonic has joined this race and several other
major brands are expected to climb on the bandwagon shortly.

The home computer is alive and well. Even more new units are
appearing and each has its own built-in attractions. However,
there is one point that seems to be escaping some buyers. If you
want a TV game, don’t buy a home computer. It’s true that you
can play some rather elaborate games with a computer, but
programmable TV games remain under $200 while home
computers start at $595.

There were no flat-screen TV’s; no 3-D TV’s; very little 4-channel
stereo; and no startling breakthroughs. There were smaller
calculators; cheaper calculators; more new TV manufacturers;
lots of new companies offering me-too products; and hundreds
of add-on telephone products.

To summarize, the electronics business is alive and well. Perhaps
exciting, really new products will appear this June at the Summer
Consumer Electronics Show. Meanwhile, the manufacturers and
dealers seem to believe that they are going to sell a bundle of
consumer electronics this year, and | think that they are right.

W 71

LARRY STECKLER
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LEARN Microprocessor
Operation, Interfacing and
Programming with

The New
HEATHKIT

Microprocessor
Course!

Explore the fascinating field
of computer technology!

Here’s the newest, easiest and lowest-cost seif-instruction mi-
croprocessor course ever! What's more, it's the fastest way to
really learn about this fascinating field with applications in every
phase of our everyday lives. From automotive diagnostics to the
microwave oven in the kitchen to the computers that are taking on
more jobs in the home, schools, government, business and in-
dustry!

Working with the popular 6800 microprocessor, you'll explore
this exciting field in 3 easy steps! In step 1, using proven self-in-
struction text materials, you'll learn about micro-computer basics,
number systems and codes, computer arithmetic, programming,
6800 capabilities and interfacing and more. In step 2, with the aid
of audio visuals included, you’ll go deeper into programming, de-
signing with microprocessors and semiconductor memories.
Then, in step 3, you'll actually perform 18 ““hands on” experiments
with the optional trainer designed to reinforce the theory you've
mastered to that point!

The ET-3400 Trainer kit, designed to accompany your course,
features the popular 6800 microprocessor. It is actually a miniature
digital computer in itself, complete with a: 1K ROM monitor pro-
gram; 6 digit LED display for address and data readout; 17-key
hexadecimal keyboard for entering programs, data and control;
256 bytes of RAM (expandable to 512 bytes with the chips sup-
plied in the course); breadboarding socket; 8 buffered LED’s for
display of logic states; 8 SPST switches for binary input plus an
on-board power supply with +5, +12 and — 12 volt outputs.

The Course comes complete with 62 electronic components, in-
cluding a 6280 PIA, two 2112 RAM'’s, a 1406 digital-to-analog
converter, 741 and 301 op amps and more. Includes audio visual
aids such as an audio cassette, colorful flip charts and pro-
grammed learning text material in two deluxe permanent binders.

Complete the optional exam and receive a Certificate of
Achievement and 8.0 Continuing Education Units (CEU’s) — a na-
tionally accepted means of recognizing participation in non-credit
adult education. (Note: Microprocessor Course requires comple-
tion of Digital Techniques Course or equivalent knowledge.)

____________________ $2699%

(Add $3.06 shipping and handling)

ORDER ETS-3400
(Course and Trainer kit)

SOLDERING IRON!

" Included with your Course at no
extra cost — this pencil-style sold-
ering iron that’s perfect for printed
circuit work — a $7.95 comparable
value — yours FREE!

If you are not 100% satisfied with your Heathkit
Course, we will refund the full purchase price of
= the course text material, less trainer.

NEED DIGITAL TECHNIQUES TRAINING?

Comprehensive Digital Techniques Course — the background you need
to understand computer and modern electronics technology! Digital fun-
damentals, semi-conductor devices for digital applications, Boolean
algebra, flip-flops and registers, sequential and combinational logic cir-
cuits, digital design and an introduction to computers and more! The
course includes programmed instruction text, audio-visual aids, parts
for experiments and more.

Digital Design Experimenter/Trainer lets you perform all the experi-
ments in your course, then develop and test your own projects.

Features solderless breadboard sockets, 4 binary data switches, 2
“no bounce” switches to pulse logic circuits, 3-frequency pulse clock
generators, 4 LED’s for visual indication of logic states plus 3 regulated
power supplies. Upon completion of the optional final exam, you receive
a Certificate of Achievement and 4.0 Continuing Education Units.

ORDER EES-3201 (Course and Trainer Kit} ............... $11995
(Add $3.64 shipping and handling}

SAVE TIME--ORDER BY PHONE Call (616) 982-341

HEATH F
Schlumberger

Heath Company, Dept. 020-392 |
Benton Harbor, Michigan 49022 OR’ MAlL COUPON TODAY' I
I Gentlemen: Please send me the item(s) checked below and I'enclose [1check []money order for § i OR, I
include my FREE Soldering Iron. (Michigan residents, add 4% sales tax)
l [] Microprocessor Course and Trainer (ETS-3400) $269.95 CHARGE to my [ VISA/BankAmericard [] Master Charge l
(+ $3.06 shipping & handling) Account # Exp. Date
I [] Microprocessor Course only (EE-3401) ......... $89.95 Master Charge Code =~ I
{+3$2.23 shipping & handling)
I [] Microprocessor Trainer kit only (ET-3400) ... ... $189.95 Signature I
(+$1.69 shipping & handling) Necessary to send merchandise z
I [] Digital Techniques Course and Trainer kit g Please print I =
(EES=3201) i aa Wi na e ol awnsisdl s ms s aw slnm. $119.95 ADDRESS, [¢]
l (+$3.64 shipping & handling) l T
Prices subject to change without notice CITY. STATE ZIP o
L Tl B ———
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CHALLENGE TO CIRCULAR
POLARIZATION

The November 1977 article on the bene-
fits of circular polarization (CP) as a means
of exorcizing TV ghosts made interesting
reading. However, the CP systems will not
go unchallenged as sole contenders for
ghost-free viewing.

A new LSI circuit, recently codeveloped
by Toshiba and NHK and ultimately in-
tended for installation in new receivers, has
been proved capable of attenuating ghosts
of up to 27 us delay by a reduction of 30 dB.
These figures compare quite favorably with
CP- transmitting/receiving antenna sys-
tems.

Basically, the circuit examines the ordi-
narily stable intervals between equalizing
pulses in the composite video signal to
determine the presence of ghost images
that would show up here as smaller trailing
putses. Through multiplexing and analog
memory techniques, voltages accurately
derived from the amplitude and amount of
delay of the ghost pulses are applied to
vary the gain on each of 64 MOSFET

weighting circuits fed in parallel with a
sample of the video signal. The outputs of
the weighting circuits in turn feed 64 CCD
delay lines, each having a predetermined
delay time. The outputs of the delay lines
are added and then applied as negative
feedback to the composite video signal in a
form having sufficient amplitude and delay
to cancel the ghosts.

Although practical mass fabrication of
the discrete device is still many months off,
its implementation could radically aiter the
outlook for widespread use of the CP
system.

JAMES DAMON
Kincaid Electronics Corp.
Alexandria, VA

BIORHYTHM CLOCK
Concerning the article on page 33 of the
November 1977 issue (‘‘Biorhythm Clock’’)
many people feel that things seem to run in
cycles. However, the concept that these
cycles start at the exact moment of birth
and hold constant throughout life is some-

what fantastic. For instance, the internal
“clock’ of a 30-year-old adult would have
to be absolutely accurate to within 0.0533%
for the shortest biorhythm to even predict
between peak and ‘‘switching” days at all.

Does the human Biorhythm Clock always
start the same whether a child is born
prematurely or late? Why does the clock
always start at a neutral or “switching”
point as implied by the chart? One would
think that evolution would tend to all the
biorhythms starting at a peak for maximum
survival of an otherwise helpless infant.
Might it not be possible that biorhythms
start at conception? Or how about their
even being inherited? It seems logical that
such rhythms could synchronize with the
mother’s.

It is hard to imagine that illness, acci-
dents, etc., have no effect on the Biorhythm
Clock. How could the curves peak exactly
as predicted no matter how badly one feit?
Somehow, it all sounds like astrology.

If one believes in biorhythms, it would
seem much more logical to keep a diary of

continued on page 22
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The most
important
piece of
electronic
equipment
you'll ever own.

Yours to examine FREE for 15 days.

INCLUDES ALL THE LATEST
TERMINOLOGY FOR SUCH FIELDS AS:

« Communications + Reliability
« Microelectronics * Computers
¢ Fiberoptics ¢ Medical

e Semi-conductors Electronics

LOOK at all the valuable “extras” this one
handy reference volume contains:

* Hundreds of easy-to-grasp ILLUSTRA-
TIONS AND DIAGRAMS-—positioned
with the terms they depict—and clearly
captioned for quick understanding.

CROSS-REFERENCED to aid you in
locating those terms which you might
look for in more than one place. Ex-
ample: When looking up “Esaki diode”
you'll be referred to “tunnel diode’’

Helpful PRONUNCIATION GUIDE of
more than 1100 often-mispronounced
electronic terms showing syllabic divi-
sion as well as the newest, most-accep-
ted pronunciation of each term.

* A newly-revised list of SEMI-CONDUC-
TORSYMBOLS AND ABBREVIATIONS
for use in semiconductor device data
sheets and specifications.

Clearly-illustrated SCHEMATIC
SYMBOLS.

GREEK ALPHABET. A special table
lists the letters along with technical
terms for which these |etters are used
as symbols (Name and Designates).

819 Pages of crystal-clear definitions.
Over 18,500 terms defined and alpha-
betically arranged. Size: 5-1/2x8-1/2.

¢ Authoritative ¢« Comprehensive ¢ Completely up-to-date

BE OUR GUEST. Examine the
MODERN DICTIONARY OF ELECTRONICS
free for 15 days. Discover why
book reviewers and some of the
most demanding electronics ex-
perts around are calling it the most
complete, up-to-date, authorita-
tive dictionary ever compiled for
this exacting field. And geta FREE
$4.95 bonus book.

Since rolling off the presses this
giant reference is already being
hailed as THE dictionary of the
industry by thousands of elec-
tronic engineers, technicians, ex-
perimenters and hobbyists from
coast to coast. So don't be sur-
prised if it becomes one of the

{ YOURS
\ FREE...

“"How to Read Schematic Diagrams”

A $4 95 value... keep it—even if
you decide to return the DICTIONARY.
SAVE postage and handling costs. Fuli pay-
ment enclosed (plus tax where applicabie).
15-day retum privilege still applies.
(Prices subject to change without notice)

Wwww.americanradiohistorv.com

most dogeared, coffee-stained
books on your reference shelf.

Users tell us that one of the things
that sets it head and shoulders
above other electronic dictionaries
is all the valuable extra information
it contains. But see for yourself.
Send for the MODERN DICTIONARY
OF ELECTRONICS today. If you don't
agree it's one of the most important
pieces of electronic “equipment”
you could own, simply return it
within 15 days and owe nothing.
And no matter what you decide,
you'll get a free copy of "How to
Read Schematic Diagrams’ to
keep...as our "thank you" gift.

Yes. Please rush me the MODERN DICTION-
ARY OF ELECTRONICS (#21488*) for my
freetrial. | understand if not completely satis-
tied | may return it within 15 days and owe
nothing. Otherwise, it's mine to keep for only
$18.95 plus postage and handling and local
taxes (where applicabie).

Name

Address

City

State Zip

Mail to: EC39

Howard W. Sams & Co,, Inc.
4300 W. 62nd St.,
B, Indianapolis, Ind. 42602

8/.61 HOHVYIN
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MICROCOMPUTER-BASED DESIGN. By
J. B. Peatman. 540 pp., over 400 jlius. You'll
now do both your day-to-day as well as your
best, most creative design work around a mi-
crocomputer. This 100% specific how-to book
makes it simpler than you've imagined and will
open up a whole new world of “smart” instru-
ments design for you!

491/380 ub. Pr., $21.00 Ciub Pr., $16.50

INTEGRATED CIRCUITS AND
SEMICONDUCTOR DEVICES. By G. J.
Deboo and C. N. Burrous. 2nd Ed. 479 pp.,
itlus. Expand your career quickly and easity! All
you need is your high school algebra and this
widely acclaimed text to give you a firm working
knowledge of the new circuits and devices and
their new uses.

162/468  Pub. Pr. $16.95 Club Pr., $12.95
RAPID PRACTICAL DESIGNS OF AC-
TIVE FILTERS. By D. E. Johnson and J. L.
Hilburn. 264 pp., ifius. In addition to all the
designs you found in the authors’ earlier Man-
uval of Active Filter Desi?n, you have here lots of
higher-order designs—from infinite gain MFB to
3rd- and 5th-through-8th-order designs! Each
chapter is self-contained.
767/556  Pub. Pr., $18.00 Club Pr., $12.95

DICTIONARY OF SCIENTIFIC & TECHNICAL
TERMS. McGraw-Hill:
452/571 Pub. Pr.. $39.50 Club Pv., $29.50

CALCULUS FOR ELECTRONICS. 2nd Ed. By A
Richmond.
523/517 Pub. Pr, $13.95 Club Pr, $9.95

OPERATIONAL AMPLIFIERS: Theory & Prac-
tice. By J. K. Rcberge.

772/37t  Pub. Pr.. $21.95 Club Pr., $16.95
SWITCHGEAR AND CONTROL HANDEBOOK. By

R W. Smeaton

584/397 Pub. Pr. $32.50 Club Pv., $24.95

STANDARD HANDBOOK FOR ELECTRICAL
ENGINEERS. 10in Ed. By D. J. Fink and J. M. Car-
roll.
209/731

Pub. Pr. $44.50 Club Pr., $28.50

THE POTENTIOMETER HANDBOOK. By Bourns.
Inc. 066/906  Pub. Pr., $21.50 Club Pr., $16.95

BUCHSBAUM'S COMPLETE HANDBOOK OF
PRACTICAL ELECTRONIC REFERENCE
DATA. By W. J Buchsbaum
770/271 Pub. Pr., $§16.95 Cilub Pr, $13.50

OPTOELECTRONICS APPLICATIONS
MANUAL. By Hewlett-Packard.
286/051 Pub. Pr.. $19.25 Club Pr, $t4.50

STANDARD HANDBOOK OF ENGINEERING
CALCULATIONS. T. G. Hicks
287/341 Pub. Pr.. $24.95 Ciub Pr.. $17.95

A USER’S HANDBOOK OF D/A and A/D CON-
VERTERS. By E. R. Hnatek

767/149  Pub. Pr, $24.95 Club Pr., $18.50
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DESIGNING WITH TTL INTEGRATED
CIRCUITS. By IC Applications Staff of Texas
Instruments, Inc. 322 pp., 399 illus. For gen-
eral, technical, and non-engineer managers,
all the information you need to get the most out
of TTL devices—their design, economics, fea-
tures, performance, applications.

637/458  Pub. Pr., $28.50 Club Pr., $19.50

DIGITAL INTEGRATED ELECTRONICS.
By H. Taub and D. Schilling. 650 pp., profusely
illus. |deal for self-study and self-testing, this
essential textbook picks up where Miliman and
Taub's ""Pulse, Digital and Switching
Waveforms" left off and gives you every ad-
vance in the field. Solve the 400 problems!

629/218 Pub. Pr., $21.95 Club Pr., $16.95

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 Ciub Pr., $17.50

INTEGRATED ELECTRONICS. By J. Mill-
man and C. C. Halkias. 850 pp., illus. Two top
authorities give you the information and data
you want on the design and analysis of both
analog and digital circuits, plus systems using
integrated circuits as basic building blocks.

423/156  Pub. Pr., $22.50  Club Pr., $15.95

GUIDEBOOK OF ELECTRONIC CiR-

CUITS. By J. Markus. 1,078 pp., illus. Are you
constantly on the lookout for circuits that will
meet your needs? Here's a giant collection of
themtouse “asis” orto adapt to your own ideas.
Complete with values.

404/453  Pub. Pr, $29.50 Ciub Pr., $21.50

ELECTRONIC COMMUNICATION. By R.
L. Shrader. 3rd Ed. 798 pp., 810 illus. Check-up
quizzes throughout and FCC test questions,
plus up-to-date coverage of solid-state, micro-
wave, and digital data communications give the
electronic technician authoritative concrete

help.
571/384 Pub. Pr., $15.95 Ciub Pr., $11.50

DIGITAL COMPUTER ELECTRONICS. By
A. P. Malvino. 404 pp., illus. Use your dc-ac
theory and elementary knowledge of diodes
and transistors to take full advantage of every
diagram, circuit, table, posed problem, and
given answer In this 100% claritying guide to
computers and microprocessors!

398/615 Pub. Pr, $13.95 Club Pr., $10.95

ELECTRICAL ENGINEERING FOR PRO-
FESSIONAL ENGINEERS' EXAMINA-

TIONS. By J. Constance, 3rd Ed. 537 pp.,
illus. Pass your PE. exam the very first time!
Yes, this ever-popular book has helped tens of
thousands of engineers to do just that. The up-
dated, expanded material, the facts, know-how,
and answers are all here to make passing

easier!
124/485 Pub. Pr, $19.50 Club Pr., $13.95

&
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offer to new members of the
and Control Engineers’ Book Club

ELECTRONICS ENGINEER'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp.
2,026 illus. Huge in every sense, this instant-
reference volume gives you every latest essen-
tial in the fieid, 2,100 formulas and equations. a
2.500-item Dibliography, and every ilustration
you need to clarify all of modern electronics’
209/804  Pub. Pr.. $45.50 Club Pr., $33.50

CIRCUITS. By D. F Tuttle, Jr. 820 pp., 1,148
Hus. It's all here—complete coverage of cir-
cuits, what they are, their true nature, and how
to analyze them! Topics range from RD and
RLC circuits to networks and Laplace trans-
formations
655/91X  Pub. Pr., $21.50  Club Pr., $16.95
PROFESSIONAL ENGINEERS' EXAM-
INATION QUESTIONS AND ANSWERS.
By W.S. Latonde, Jr., and W. J. Stack-Staikidis.
3rd Ed. 601 pp.. 276 illus. Over 500 questions
and complete answers—suitable for all
states—prepare you for passing your exams for
the E.I.T. certificate and your PE. license.
360/936  Pub. Pr, $16.50 Club Pr.. $13.75

APPLICATIONS OF OPERATIONAL
AMPLIFIERS. By J. G. Graeme. 256 pp., il-
lus. Written with your needs as a designer In
mind, this guide on new op-amp technology and
its applications was prepared by the Burr-Brown
people. This alone would make it one of your
most valuable working aids!
238/901  Pub. Pr.. $19.50  Ciub Pr.. $11.95
HANDBOOK FOR ELECTRONICS EN-
GINEERING TECHNICIANS. By M. Kauf-
man and A H. Seidman. 520 pp.. 695 illus
Rely on this technician’'s godsend for all your
work with analog and digital integrated and dis-
crete circuits. Here are the stiff brush-up you
want and the solutions to every possible prob-
lem
334/013

Pub. Pr., §21.50  Club Pr.. $15.95

APPLYING MICROPROCESSORS. Edited
by L. Altman and S.E. Scrupski. 200 pp., 8%z x
11, illus. Keep yourself constantly abreast with
the new hardware, the new software. and the
new applications with this Electronics maga-
zine book that advances your technology be-
yond the previous book Microprocessors
You're now into second and third generation
devices and their aimost unlimited uses!

191/603  Pub. Pr., $15.00 Club Pr.. $12.50

DIGITAL INTEGRATED CIRCUITS AND
OPERATIONAL AMPLIFIER AND OP-
TOELECTRONIC CIRCUIT DESIGN.
Edited by B. Norris. 206 pp.. 400 illus. Having
this vast amount of case-tested data, proven
shortcuts, worked-out Circuit designs, and Cir-
cuit diagrams handy saves you valuable time for
your other, more vital, areas of creative de-
sign—and cuts down costs in all areas!
637/539  Pub. Pr., $16.50 Club Pr.. $12.50

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 tamous classic
(first edition by Landee, Davis. Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every

design step you take!
231/494  Pub. Pr., $47.50 Ciub Pr., $37.50

HANDBOOK OF ENGINEERING FUN-

DAMENTALS. By a team oi specialists
headed by O.W. Eshbach (deceased) and M
Souders. 3rd Ed. 1,562 pp., illus. Yes. thisis the
famous Eshbach classic, ready in its present
edition to save you untold time and work by
giving you the latest facts, technigues, draw-
ings, and data needed 10 solve problems faster

than ever!
769/842  Pub. Pr., $31.50  Club Pr., $24.95

ELECTRONICS AND CONTROL

ENGINEERS’ BOOK CLUB
saves you both time and money!

Here is a professional book club designed to meet your on-the-job engineering
needs by providing practical books in your field on a regular basis at below
publisher prices. lf you re missing out on important technical literature—if today's
high cost of reading curbs the growth of your library—here’s the solution to your
problem

The Electronics and Control Engineers’ Book Club was organized for you. to
provide an economical reading program that cannot fail to be of value. Adminis-
tered by the McGraw-Hill Book Company. all books are chosen by qualified
editors and consultants. Their understanding of the standards and values of the
literature in your field guarantees the appropriateness of the selections.

Houw the club operates: Every month you receive free of charge The Electronics
and Control Engineers’ Book Club Bulletin. This announces and describes the
Club’s featured book of the month as well as alternate selections available at
special members’ prices. If you want to examine the Club's feature of the month.
you do nothing. If you prefer one of the alternate selections—or if you want no

ook at all—you notify the Club by returning the card enclosed with each
Bulletin.

As a Club member. you agree only to the purchase of four books (including
your first selection) over a two-year period. Considering the many books pub-
lished annually. there will surely be at least four you would want to own anyway
By joining the Club, you save both money and the trouble of searching for the
best books.

B e e ]

any one

of these great
professional books

for
only

5I8_9

values up
to $47.50

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

MAIL COUPON TODAY

ELECTFONICS AND CONTROL ENGINEERS' BOOK CLUB
P.0. Box 582, Princetcn Road, Hightstown. New Jersey 08520

Please erroll me as a member and send me the two books
indicated. | am tg receive the bonus book at the introductory price
of $1.89 plus my first selection, plus tax, pestage and handling. If
not completely satisfied. | may return the books within 10 days
and request that my membership be cancelled. If | keep the
books. | agreeto take a minimum of three additional books during
the next two years at special Club prices (guaranteed 15% dis-
count, often more). | will receive the Ciub Bulletin 13 times a year
If l want to examine the featured selection, | needtake no action. It
will be shpped automatically. if. however, | want an alternate
selection—or no book &t all—1 simply notify the Club by returning
the convenient card zlways enclosed. | will always have a
minimum of ten days in which to return the card and you will credit
my accounl fully, incluct ng postage, if this is not the case. Mem-
bership in the Club is continuous but cancellable by me at any
time after the four-book purchase requirement has been fllled
This order subject to acceptance by McGraw-Hill. Orders from
outside the continental U.S. must be prepaid. All prices subject
to change without notice. Offer good for new members only.

WRITE BELOW:
Code No. of $1.89 boox Code # of tst selection

I ] |

NAME

ADDRESS - S——— =
CITY _

STATE _ = 7P

EXTRA SAVINGS: Remit in full with your order, plus any local and
state tax, and McGraw-Hill will pay all regular postage and han-

di h
ing charges £33342
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CUT WIRE & CABLE
INSTALLATION COSTS

. without cutting into insulation!

SAFE! Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetration
to prevent cutting into wire or cable insulation!

3/16” in diameter. -
BELL,
TELEPHONE,
THERMOSTAT,
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Uses T-18
staples with 3/16” round crown
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wires as No. 7-18.
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as Nos. T-18 & T-25.

Also used for
CATV and
DRIVE RINGS in
stringing wires.

kit Uses T-37 staples
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RADIANT HEAT
CABLE, AL
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WIRE CONDUIT
COPPER TUBING
or any non-metallic
sheathed cable.
Also used as
DRIVE RINGS
in stringing wires.

Uses T-75 staples with 1/2”
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flat crown in 9/16", 5/8" \ o
@ 7/8" leg lengths. sl
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21I Mayhill Street, Saddle Brook, N J. 07663
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LETTERS
continued from page 16

one's feelings, moments of efficiency, suc-
cesses, etc., for several months. This wouid
tend to show where the real peaks oc-
curred. Then the clock could be set on a
more rational basis. After all, we are all a
little different. It would be truly amazing if
the most consistent human trait (within a
fraction of a percent) would be these Bio-
rhythm Clock cycles.

PETER LEFFERTS

San Martin, CA

Your letter indicates a general lack of
enthusiasm for the biorhythm concept,
which may be due to your not having been
able to investigate the overwhelming
amount of material on the subject. Of the
14 books I've run across, | recommend two.
They are: Is This Your Day? by George S.
Thommen (Avon paperback) and The Com-
plete Book of Biorhythm Life Cycles by Dr.
Robert E. Smith (Ardvark Publishers, New
York). Both books are available at most
bookstores.

Your comment regarding the extreme
accuracy implied in life cycles that start at
birth and stay on-schedule throughout
one'’s lifetime is not so “fantastic’’ when
one considers the “‘accuracy” of the uni-
verse, solar system, earth rotation, sea-
sons, endocryne rhythms, etc. The swal-
lows leave and come back to Capistrano on
definite days each year. With the over-
whelming influence of “‘rhythms,”’ or cycles,
on everything from the infinity of the uni-
verse to the tiny atom, it would certainly be
surprising if all living things did not exhibit
similar effects.

it was not the intention of the article to
prove the existence of biorhythm cycles,
just to provide an electronic device to
display this information without constant
calculation or reference to tables.

FRED BLECHMAN

I'll go along with the last paragraph in
your letter and acknowledge that you have
an interesting electronic project. . . lots of
other applications too. Furthermore, |
won’t credit you with or complain about
your "‘inventing’’ biorhythms.

Just for discussion, let’'s consider that
most of the cycles in birds, animals, plants,
etc., are not tied to the DAY they are born
(if the swallows at Capistrano came back
based on a rhythm starting the day they
were born, the return would be spaced but
over a month or so and wouldn’'t excite
anyone. We have those very same swallows
building nests in the eaves of our houses.
They come back two to three days after
Capistrano . . . but their family-raising is
nowhere near that predictable!) According
to the American Scientist (and other
sources), such cycles are ‘‘corrected’” by
the actual daily or seasonal cycles.

Now, how about human cycles? There is
no way of predicting the day five years from
now when a female will start her ““monthly”
cycle. Emotion, health, etc., have a big
effect. The age of maturity is not predict-
able. The nine-month gestation period is
rather erratic.

Here's another thought. Many times
“predictions’’ tend to become self-fulfilling.
If a fortune teller, “‘the stars,”” or a comput-
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er says today is an individual's good day,
often he gets hyped up . . . and sure
enough, he has a good day. (This has been
proven with experiments involving
teachers’ attitudes towards their students.)
But fortune tellers (for obvious
reasons) emphasize the good possibilities.
It is true | did not research the literature
on biorhythms, but commonsense has
some place, too.
PETER LEFFERTS
San Martin, CA

AMPAK ERROR

Thank you for featuring Pacer’'s Ampak
in the December 1977 issue (' 'New
Products”). But apparently an error was
made in setting up the feature. The first line
reads: “‘measures 1-8 amps DC.”” However,
this should read ‘“1-800 amps DC."”
MICHAEL HUBER
General Manager, Pacer Industries, Inc.
Chippewa Falls, Wi

0000PS!

There are errors in the schematic of the
digital capacitance meter on page 38 of the
December 1977 issue. Capacitor C3 is .001
uF as in the parts list; not .01 uF. The
number 6 pins of displays DIS1, DIS3 and
DIS4 should go to R42, R43 and R44,
respectively, instead of to the points indi-
cated in the diagram.

BRICKLAYING TECHNIQUES

Walter Cardwell’s IC bricklaying
techniques (December 1977 issue) lend
themselves particularly well to an applica-
tion no one mentioned in the article—
computer memory construction.

Memory IC’s are usually connected to
each other in parallel, except for the input,
the output and, sometimes, the chip select
pins. To make a 1K X 8 memory using
eight 2102’s, for example, trim only the
input and output pins, as in the article.
Stack the IC’s one on top of the other, and
solder the common leads together.

For nK X 8, trim the IC select pin on the
bottom of each 1K X 8 block, and stack
the blocks. If you must have sockets, you
can use Molex pins soldered to each IC to
hold the one above it. However, this tech-
nique will not be as sturdy as direct
soldering, and the stacks will be taller. On
the plus side, this method allows easier
cooling. Of course, the heat-sinking meth-
ods described in the article should be used
where necessary. For memory expansion,
Mr. Cardwell’s method saves the cost of a
rather expensive PC board.

EVERETT B. OGDEN
Delmar, NY

VIDEO MODULATOR

Please advise any of your readers who
plan on building the video modulator (Ra-
dio-Electronics, August, 1977, page 33)
that the ‘‘complete’ kit of parts does not
include the printed circuit board for the
switch nor the bottom RF shield.

In addition, Delta Electronics also
charges postage and handling. This is not
mentioned in the parts list on page 34.
ELMER P. VANDENBURGH
La Grange, IL
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A dollar says Sound Guard’

keeps your Bach,Blues and Boogie
perfectly preserved.

Audio experts have called our Record Preservation
Kit “the best thing for records since vinyl’’
Now Sound Guard will pay you $1 to
# prove the strength of their judgement.
Simply purchase the Preservation Kit
from your audio or record d=aler and
send us the coupon below with proof of
purchase. We'll send you your dollar.
Independent tests prove records
olayed 100 times show the same absence
| of surface noise and distortion, when regularly
treated with Sound Guard, as a new record
| played once in “mint condition”
ound Guard protection lasts. However, this
offer ends July 31, 1978. So don't delay.

Sound Guard' keeps your
good sounds sounding good.

L Suanc Guard preservative—Sound Guard cleaner— Sound Guard Total Record Care System.
@" Sounc Guard 1s Ball Corparation's registered trademark.
Copynght © Rall Corporation. 1978 Muncie. IN 47302
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equipment reports

Motorola Educator Il
Microcomputer Kit

CIRCLE 101 ON FREE INFORMATION CARD

THE MOTOROLA EDUCATOR Il HEP KIT IS AN
M6800 microcomputer system learning tool
designed with future expansion in mind. Data
is entered through eight toggle switches, and
the system is controlled by three additional
center-off, spring-loaded toggle switches. The
binary data-output display consists of cight
discrete LED’s. A ninth LED is extinguished
when the processor is running. To power the
unit an external 5-volt, !-amp supply such as

the Motorola HK 100/ is required. A beginner
should start out by confronting data and
instructions on a bit-by-bit basis with the
toggle switches. As he advances, the comput-
erist will seek more convenient modes of oper-
ation, and can add more sophisticated key-
board and display systems through two 44-pin
edge connectors.

The Educator Il microcomputer board uses
a HEP version of the M6800 (HEP C4801),
two IC’s with 512 words of RAM that contain
utility programs, 128 words of user RAM and
a C4821! peripheral interface adapter (PIA)
with 16 inputs and outputs, and some hand-
shaking leads.

The M6800 is a popular microprocessor
with a versatile architecture that uses two 8-bit
accumulators, a 16-bit index register, a 16-bit
program counter, a 16-bit stack pointer and an
8-bit condition code register (CCR).

The ROM firmware, DBUG, has routines
for loading, reading and running user pro-
grams. It also contains a cassette tape routine.
This produces an audio output and deposits
specified portions of RAM into an external
cassette tape recorder. A complementary read
routine is intelligent enough to search a tape

for a file number indicated by the data-switch
settings.

The M6800 microprocessor recognizes the
software interrupt instruction (SWI) code 3F.
When the microprocessor encounters this in-
struction, a vectored jump to DBUG saves the
status of the accumulators, index register,
program counter and CCR in RAM locations
00F4 through OOFA. This is an invaluable trou-
bleshooting aid. You can, by inserting SW1
instructions in crucial locations in the pro-
gram, interrupt program execution at those
places so that you can inspect the registers and
memory contents.

The 128 words of RAM provided with the
kit are assigned addresses from 0080 to OOFF,
with the last 14 locations, F2 through FF,
reserved for use by the DBUG firmware.
There is enough board space for an additional
128 words from 0000 to 007F. Larger blocks of
memory can be added externally using one of
the 44-pin connectors and proper address
decoding.

To read memory, the upper and lower bytes
of the address to be inspected are entered with
the data switches and the LOAD LEAST SIGNIFI-
CANT and LOAD MOST SIGNIFICANT switches.

Finding the right semiconductor replacement is easy with....

i o
/‘: o il
- ¢ ” p—— + T
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The EXAMINE switch is then used to sequen-
tially inspect memory locations starting at that
address. Memory contents are read out in
binary by the 8 data LED’s. Each time you
depress the EXAMINE switch, the lower byte of
the address being examined is displayed on the
LED readout. Releasing the switch displays
the memory contents. Storing programs or
data into memory is similar except that the
STORE switch is used and data is entered by the
data switches. Running a program is a bit more
complicated since the program starting address
must first be stored in the DBUG program
counter storage locations 00F9 and O0FA. Then
the GO/HALT switch is toggled to initiate
processing.

The manual includes kit assembly instruc-
tions, an explanation of the microcomputer
hardware, some theory of number systems,
suggestions on writing programs, operating
instructions and application programs. A sche-
matic and a firmware listing are included.
However, only one of the two pages of firm-
ware is listed, but this may be due to the early
edition of the manual. The other page is easily
read out using the EXAMINE facility.

turn page

LEADER LCR-740 TRANSISTORIZED LCR BRIDGE
instruments Corp.

40:

SAVE

REG. $299%
SPECIAL

$259.%

Offer expires
40 May 30, 1978 40

=40

$40.

BANKAMERICAR |
i |

@'

SPECIFICATIONS

Resistance Measurement
Range

Over-Range
Resolution
Accuracy.

{0.001 ohm - 11M ohm

{0.1 ohm, 1 ohm, 10 chms, 100 ohms.
10Kohms. 100Kohms. 1Mohm 8 ranges
10%

1m ohm

1 ohm - 100Kohm range +(0.5% +
I0.1% F.S.}

1Mohm range £ (1% +0.1% F.S)
0 10hm range + {2% + 0.1% F.S.)

Residual

Residual Resistance approximately 3m ohm
Capacitance Msasurement
Range 1pF - 11 000 uF
100pF, 1000pF. 0.014F, 0.1uF, 10uF.
1004 F, 100uF 8 ranges
Over-range 10%
Resolution 1pF
Accuracy

100pF - 100uF range +(0.5% + 0.1%
F S

100pF range + (1% +0 1% F.S.)
1000uFrange + (3% +0.1% FS)

approximately 3pF

R —

B Mg Ty iy

st

* Highly accurate 3 unit digital readout.
« Measures inductance (L), Capacitance (C),

and Resistance (R), within +0.5% accuracy.

Inductance Measurement

Range 0.1ubenry - 1100H
10uH, 100uH, 1mH, 10mH. 100mH. 1H.
10H. 100H 8 ranges

Over-range 10%

Resolution CAuH

Accuracy loéh)ui 10H range + (( 5% +0.1%
H)OM range + (1% +0.1% F.S.)

10uH range = (3% + 01% F.S.)

C.01 302ranges

Accuracy + (10% of reading + 3 minor
civisions of scale) 1KHz

Loss Factor Ranges (D)

Frequency Int. 1KHz ¢+ 50Hz
Ext. S0Hz - 40KHz
Power Supply 1-9VBatt'y (O06p) cr AC adapter

Size and Weight 33/2"H x 91/2""W x 63/4”D; 5 lbs.

212-687-2224

THE TEST EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

54 West 45 Street. New York, N.Y.10036

RCA's all new
1978 Replacement Guide!

RCA’s biggest and most complete Guide, ever. Our
comprehensive line of replacement transistors, rectifi-

ers, thyristors, integrated circuits, and high voltage
triplers has now grown to over 750 SKs that replace
143,000 domestic or foreign semiconductors. Andit's all

under one cover.

I's an encyclopedia of solid state replacements. The

new Guide includes 387 SKs which have been added to
the line since February 1977. It contains 240 pages that
represent thousands of hours of engineering know-how.

Everything you need to stay up-to-date. The new Guide
covers consumer, TV, Hi-Fi, CB and industrial applica-
tions. And more importantly, they're available from your
RCA SKdistributor. And remember, too, thatevery RCA

SK is backed up by RCA. They're Top-of-the-Line

quality.

Ask your RCA Distributor for a copy of the 1978 SK
Replacement Guide. Or write, enclosing $1.50, (check or
money order) to: RCA Distributor and Special Products

Division, PO Box 85, Runnemede, NJ 07078.

| SK Replacement
,,,,,,,,, Solid State

w
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Kit assembly is straightforward, but, as with
all computer kits, it requires meticulous sol-
dering technique. The PIA with its complex
control and data-direction register structure is
described adequately. Each microprocessor in-
struction and the six addressing modes are
described in detail.

Inevitably, when you debug programs, you
must add or delete instructions. Assuming
there is sufficient memory space, deleting
instructions can be as simple as overwriting
with no-operation commands. Adding instruc-
tions, though, means moving every instruction
following the added instruction. The alternate
technique of inserting patches or jumps to
other parts of memory is both slow and waste-
ful of memory. The manual presents one short

tions down one memory location, starting at
the location where the addition is to be made,
and inserts the added instruction at that point.
The program can be executed repeatedly so
multiple word instructions or a series of
instructions can be inserted sequentially by
depressing GO as many times as required. A
delete-data program works similarly, taking
out one word at a time by moving all subse-
quent program steps up one byte and over-
writing the instruction being removed. (1t’s a
big help.)

Educator 11 looks like a good way to get
going with a capable microprocessor that has
the capability to grow. The HEP Kit is priced
at $169.95. For more information, write Mo-
torola HEP/MRO Operations, 705 West 22nd

application program that moves all the instruc- Street, Tempe, AZ 85282. R-E
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Mindblower Model PS-
69RD Stereo Speaker/

Amplifier
i w

)

e —

CIRCLE 102 ON FREE INFORMATION CARD

WHEN 1 WAS ASKED TO TEST TENNA CORP-
oration’s Mindblower, model PS-69RD, car
stereo speaker/amplifier system, 1 took one
look at the spec sheet and flinched. At that
time, the mere thought of 60 watts of audio—
30 watts rms-per-channel—in a car that |
would be driving was indeed mindblowing. 1
couldn’t conceive of anyone using, or even
wanting, 60 watts of audio for a car stereo
setup.

I reluctantly agreed to test the Mindblower
when | realized that 1 could install it at the
same time as the mode! XTAL XA-909 FM
stereo radio/cassette player | had just bought
to go in my 1973 Gas Guzzler. I had not yet
selected the stereo speakers for the rear-deck
installation, so why not use the Mindblower
instead? It could be installed with the same
amount of labor.

When the amplifier /speaker system arrived
from the factory, I was impressed with its
appearance. The system consists of two heavy
wide-range 6 X 9-inch speakers, chrome-
trimmed black plastic grilles and a small
control unit.

The back of each speaker (see photo) has an
oblong case that covers and protects the 30-
watt amplifier that is arranged around the
heavy ceramic speaker magnet. A glance at the
owners’ instructions showed that the installa-
tion would be fairly simple. I'd need help at
only one point—someone had to crawl into the
trunk and hold the speakers in place while |
inserted the mounting screws from inside the
car.

Installation was a breeze

Everything went smoothly. The FM radio/
cassette player was hung under the dashboard
on a Mount 'n Lock CB installation bracket.
(The bracket is fastened to the dashboard with
four heavy bolts. The car stereo is held in the
Mount 'n Lock bracket by two locking nuts
that must be unlocked with a key before the
radio can be removed.) The Mindblower con-
trol box was mounted close by. Each speaker/
amplifier unit has four leads. Two leads are for
power—one fused for the 12-volt positive sup-
ply and one for the power ground; the other
leads are for audio. Only three wires run back
to the speakers—the + 12-volt line and the two
hot speaker leads. The negative power lead and
the audio return leads are grounded to the car’s
chassis close to one of the speakers.

The three leads from the control box were
tucked up behind the dashboard and run across
to one side, down behind one of the kick
panels, inside the channel under the door sills
and under the rear seat into the trunk area. My
car, like many others today, has cutouts for 6
X 9-inch speakers in the metal underside of
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the rear deck. All | had to do was crawl into
the trunk and use an icepick to punch up
through the speaker mounting holes into the
car. The holes are guides for positioning the
grille and for cutting away the pressed board
and leatherette finish on the rear deck. With
my son in the trunk holding the speakers, | was
able to get the four mounting screws for cach
speaker through the grilles and into the speed
nuts on the specaker frames. Tightening the
screws was a problem.

(The rear window on my car has a very sharp
slope and is quite rounded on the sides. This
feature. along with the positions of the speaker
cutouts, made it impossible to use any of the
standard screwdrivers that | owned.) A bor-
rowed 3-inch stubby Phillips screwdriver
enabled me to tighten two screws in each
speaker. The other two screws were left loose
while 1 spent several weeks finding and buying
an offset (right-angle) screwdriver.

Great sound

The control box has a two-position slide
switch to select the output mode and a poten-
tiometer to control bass boost and volume
level. The switch, when in the STEREO position,
lets you hear your stereo radio or tape player
output at about the volume level that would be
available minus the Mindblower. The output
voltage of the radio or tape player is attenuated
so that when the signal passes through the
Mindblower, it cmerges at about the normal
level. The switch placed in the POWER position
lets the full radio or tape deck output voltage
drive the Mindblower amplifiers up to max-
imum power output. This voltage is tapped off
a frequency-sclective network by the poten-

tiometer.

At first, on drives around town, I listened to
FM radio and tapes with the switch in the
STEREO position. The car-filling sound was
great. The sensation was similar to listening
through stereo headphones. The bass was solid
and the highs crisp—a credit to the Mind-
blower and the FM radio.

On a long drive at highway speeds, road and
wind noises intruded on the radio’s sound. |
was annoyed when | found that outside noises
were still interfering even with the volume
control set at maximum. Then, | remembered
the Mindblower mode switch and threw it to
POWER. Wow! What a difference. | now had
the volume to override outside noises. Max-
imum power was available with the potentiom-
eter fully clockwise in the POWER PLUS posi-
tion. Bass boost is added to the output when
the control is in its fully counterclockwise BASS
POWER position.

The sound is clean at all levels. The max-
imum volume level can be set with the poten-
tiometer on the control box. You can set inter-
mediate levels with the radio’s volume control.
1 was surprised to find the Aindblower very
tolerant of audio input driving power. Over-
load distortion was not noticeable until the
set’s volume control and the level control on
the Mindblower were both advanced to max-
imum. Backing offl either control reduced the
distortion without appreciably reducing the
volume level.

I’'m convinced

There is a place for high-power audio in car
radio systems. [t is a must if you want to listen
to music with the same case and freedom from

distractions that you have in your living room.
On the road, you seldom realize just how loud
you are playing the radio until you stop at a
light or toll booth. The sound now is often
overpowering. This gives a good indication of
the sound level you need to overcome outside
noises.

Is high-power audio for you?

If you should ask if high-power stereo in
your car is for you, I'd say yes! For no matter
how you feel about loud music in the quiet of
your listening room. you need more power if
you want the same ratio of signal to outside
noise that you enjoy at home.

There arc other audio power boosters avail-
able, but the Mindblower is the only one |
know of that combines the amplifiers with
especially tailored hi-fi speakers. So, if you
want boosted audio, consider this system. [t
goes in real casy and the sound is mighty good.
The price is also right at $69.95 from Tenna
Corporation, 19201 Cranwood Parkway,
Cleveland, OH 44128, or available at your
local car sterco dealer.

(Note: If you go for the Mindblower or any
other audio power booster that requires plac-
ing the amplifiers under the seat or in the
trunk, do not rely solely on the fuse in the car’s
accessory circuit and the fuse at or in the
amplifier. Use an independent fuse just for the
amplifier and connect it to the hot supply lead
as closely as possible to the car’s fuse block.
Select a fuse that is just heavy enough to hold
up under maximum-volume power drain.)

The Mindblower has two fuses: one in the
hot line about 6 inches from each speaker/

continued on page 32

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

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

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

and discretes with leads to .032” diameter. POWERACE

101 has a variable 5-15 VDC 600 ma Power supply.
POWERACE 102 features a fixed 5VDC 1 amp power

supply; and FOWERACE 103 has a fixed 5VDC 750 ma

power supply. a fixed +15VDC 250 ma power supply, and
a fixed —15VDC power supply at 250 ma.

e

MODEL #103
$124.95

LN =1
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Order from your A P distributor today. For the name of
the distributor nearest you cail Toll-Free 800-321-9668.

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

Box 110 ® 72 Corwin Drive, Painesville OH 44077
(216) 354.2101 TWX: 810-425-2250
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"It youre gong tolearn
electronics, you might
as well learn it right!”

':_;-_ E’

\.’

“Don’t settle for less.
Especially when it comes
to career training...because
everything else in your life
may depend on it. That’s
why you ought to pick CIE!”

28
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You’ve probably seen ad-
vertisements from other
electronics schools. Maybe you
think they’re all the same.
They're not?

CIE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electronics.

Meet the Electronics
Specialists.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa-
tion you get in return.

That’s why it makes so much
sense to go with number one. . . with
the specialists . . .with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. Today, it's pretty
hard to put a price on that.

Because we’re special-
ists, we have to stay
ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hangonto it. ..

Qur step-by-step learning
includes “hands-on”
training.

At CIE, we believe theory is
important. And our famous
Auto-Programmed® Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
yourself —and use to practice trouble-
shooting. Or a beauty of a 19-inch
diagonal Zenith solid-state color TV
you use to perform actual service
operations.

Qur specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people need
to learn at their own pace. There’s no
pressure to keep up . . . no slow
learners hold you back. If you're a
beginner, you start with the basics.
If you already know some elec-
tronics, you move ahead to your
own level.

Enjoy the promptuess of
CIE’s “same day” grading
cycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back —
the same day. You find out quickly
how well you're doing!

CIE can prepare you for
your FCC License.

For some electronics jobs, you
must have your FCC License. For
others, employers often consider ita
mark in your favor. Either way, it's
government-certified proof of your
specific knowledge and skills!

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

For professionals only.

CIE training is not for the hobby-
ist. It’s for people who are willing to
roll up their sleeves and go to work
...tobuild a career. The work can be
hard, sure. But the benefits are
worth it.

Send for more details
and a FREE school
catalog.

Mail the card today. If it’s gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we’ll try to have a CIE representa-
tive contact you to answer any ques-
tions 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.

Patterns shown on TV and oscilloscope screens are simulated.

Cleveland Institute of Electronics, Inc.

1 ClI
i

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

l (1 YES...want the best of everything! Send me my FREE CIE school

of home study information.

catalog — including details about troubleshooting courses — plus my FREE package
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EQUIPMENT REPORTS
continued from page 27

amplifier. A few days after I installed the
system in the car, some rip-off artist broke into
the car and tried to steal the FM radio/cassette
player. He would have made it if he could have
defeated the Mount 'n Lock bracket. In his
attempt, he yanked on the cabled wires run-
ning back from the Mindblower control box.
The power cable insulation was cut on a sharp
metal edge in the channel under the rear door
so the 12-volt lead shorted to the chassis.
When 1 turned on the ignition, the current
drawn was high enough to melt and ignite the
wire insulation for its entire length between
the fuse block and the short, but it was not

high enough to blow the fuse until after the
fire gained hcadway. An 8-amp fuse in the line
directly at the fuse block would have prevented
the fire and a costly replacement of much of
the wiring behind the dashboard. R-E

Sabtronics Model 2000
Digital Multimeter

IF YOU DON'T ALREADY OWN A DMM, OR IF YOU
own a bulky bench type and are looking for a
battery-powered portable, take a serious look
at the Sabtronics model 2000. (Sabtronics
International Inc., Box 64683, Dallas, TX
75206.) It has impressive specifications and
many features that a few years ago could be
found only in expensive lab instruments. These

Sl EIEN EEEN I S B e S—,

IN TRODUCING THE NEW LEADER

40-Ch PLLCB

| Signal Generator

40-Ch. Digital Readout
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455KHz
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Blow-out
Proof.

Built-in
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|Now, service CB with|
|speed and accuracy. I

Model LSG-227 .. .$549.%
» See your distributor or write direct for details.
(6]
b4
< When Quality Counts . . .
-
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u 151 Dupont Street, Plainv(iew. N‘Vé; 19 203 LE ADER
w 516) 822-9300
(_'D In Canada: Omnitronix Ltd., Montreal, Quebec lnStruments corp'
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CIRCLE 114 ON FREE INFORMATION CARD

include a basic DC accuracy of 0.1%, a 3Y--
digit readout, automatic polarity, automatic
zeroing and automatic overrange indication.
The model 2000 is available only as a kit at
$69.95.

The front panel of the model 2000 is unclut-
tered and easy to understand. In the upper
center-half is the 3'/-digit 0.36-inch-high
LED display. Directly below this are 9 push-
buttons. The POWER on-off switch is red and
located to the far left. Next, from left to right,
are the AC, VOLT, AMP and OHM function
switches. These switches are grey. The voLT,
AMP and OHM switches are interlocked so only
one can be depressed at any one time. The AC
pushbutton is not interlocked and selects either
AC or DC measurements (AC when de-
pressed). You use the AC pushbutton in con-
Junction with the vOLT. AMP and OHM pushbut-
tons to select AC volts, DC volts, AC current,
DC current and resistance. (The AC push-
button has no effect on the ohms function.)

To the right of the function pushbuttons are
four range pushbuttons that are white. Three
select the full-scale reading and the fourth is a
X 10 multiplier. The basic full-scale resistance
ranges are 100, 10K and 1 M. Using the X10
multiplier expands the number of resistance
ranges to six—100, 1K, 10K, 100K, IM and
I0MEG. There is a 100% overrange capability
on all ranges. So, for the 10-megohm resis-
tance range, the upper measurement limit is
19.99 megohms.

The basic full-scale current ranges are 10
A, 1 mA and 100 mA. The X 10 multiplier
extends the number of ranges to six—10 pA,
100 A, 1 mA, 10 mA, 100 mA and | amp.
With the 100% overrange capability on all
ranges, the 1 amp scale will read to 1.999
amps. Two amperes is also the maximum
allowable input current. The ranges and upper
measurement limit holds true for both the AC
and DC current scales.

Voltage ranges are selected just like the
current and resistance ranges, with the basic
full-scale ranges being 100 mV, 10 volts and |
kV. No, the X10 multiplier won't extend the
upper measurement limit to 10 kV. The max-
imum allowable input voltage is 1 kV. In fact,
the 100% overrange capability on the 1 kV
scale is academic. Using the X 10 multiplier
permits you to select full-scale voltage ranges
of 100 mV, 1 volt, 10 volts, 100 volts and 1 kV.
This holds true for both the DC and AC
voltage ranges.

At the far right of the front panel are the
input jacks. The COMMON input jack is black
and the volt-ohm-amp input jack is directly
above it and red. Both of these jacks accept
banana-type plugs. Test leads arc extra. An
optional set of 36-inch black and red test leads
are available from Sabtronics for $3.50, part
No. TL-36P. The probes that come with the
optional test leads are the standard barrel-
type.

continued on page 102
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SAVE 25% - DELUXE AM/FM WALL RADIO
Great surplus buy saves you 25% on brand new
AM/FM Deluxe Wall Radio. Mount anywhere:den,
kitchen, bedroom, office, workshop. Self-cont.
Philco-Ford radio chassis (14'x313116x3'/2")
w/11 transistors, vol. control, AM/FM hi-sensi-
tivity tuner, AFC, 2% dia. speaker, 72" 110V
AC cord. Orig. cost $30 ea.

No. 72,275 EH 52250 Ppd.

(READY TO PLAY!)

TRACK ELECTRONIC DATA WITH THIS
LOW-COST, STRIP-CHART RECORDER
Monitor Solar, Temperature, Electricai
Experiments and More.
Now you can monitor electronic data on this

highly-accurate,  highly-sensitive  strip-chart
recorder. Features gear train providing 1" per
hr. chart speed, die-cast aluminum case, reroll
or tear-off operation, taut-band measuring ele-
ments with shock & vibration-resistant opera-
tion. Range: 0-1 mA. Accuracy: + 2%. 1 sec.
full scale response. Records on inkless, pressure
sensitive chart paper. Weighs onty 3V Ibs.

$129.95:,

No. 1676 EH
6 Replacement Charts.

No. P-61, 104 EH de

FREE CATALOG |

GET THE 5-IN-1
ELECTRICAL TOOL

USED BY THE PROS...Only $9.95
This electrician’s 5-in-1 tool makes all
wiring jobs a snap. Scissors-action tool
serves as wire Stripper, wire cutter, bolt
cutter, pulling pliers, and crimper for solder-
less terminals. Great for kit builders, hobby-
ists, and electricians. Lifetime pivot point
and cushioned viny! handles. 814" long.

No. 42,626 EH Sg 95 Ppd.

KNOW YOUR ik
ALPHA " ﬁ

FROM
THETA!

For greater relaxation &
concentration, monitor
your Alpha/Theta brain- g
waves with audio or
visual signals on Bio-
sone . Features of
$200-up units. 3 feed-
back modes! 4-Ib.

No. 1668 EH
(9V/2x5%1,x4"")

$149.95.,

No. 71,809 EH
(FOR BEGINNERS)

559.95de.

Send for your FREE
164 page Edmund
Scientific Catalog

with over 4000 bargains

TO ORDER PRODUCTS
USE THIS COUPON

MONITOR
YOUR BODY’S
STRESS
AND STRAIN

Designed by clinical psychologists and engineers,
this galvanic skin response monitor (GSR-2) is
an effective device for learning tension reduc-
tion techniques. Muscle signals are amplified
and fed back in varying tones. Discover the
science of biofeedback with GSR-2. Comes with
batts., earphones, cassette taped instr., meter,
temp. and remote probes and manual. Learn to
unwind.

No. 42, 637 EH 379-95 Ppd.

USE POWERFUL
ULTRASONIC
WAVES T0 CLEAN
TOOLS, PARTS,
COINS & JEWELRY

Edmund Ultrasonic Cleaner is designed to clean
small, delicate and intricate items. Solid-state
circuitry with 3 oz. capacity cleans gently yet
effectively with penetrating ultrasonic bubbles
and waves. All metal construction, 115V AC with
in-line switch. Comes complete with tweezers,
brush, 3 pkgs. of cleaning powder, instructions.

343.95 Ppd.

No. 41,373 EH

Please send me the following items | have
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GTE Sylvania, Electronic Components Group. 100 First Ave, Waltham, MA. 02154,

We've got
the longest running featureonTV.

Our Color Bright 85% picture tube warranty is the The Color Bright 85 picture tube offers economy
longest in the industry. We can offer it because with the high quality standards you expect from
we're confident that a Color Bright 85 picture tube  Sylvania. Couple that with the new 5-year warranty*
will probably last longer than five years. and you'll find the Color Bright 85 is an easy sale.

The warranty is a great selling tool that builds And it can be better for you in the long run.
customer confidence in your quality work. Plus, it
lets you form a long-term customer relationship
with each picture tube you replace. m SyL"AN IA
*Limited warranty. naturally. [t does not cover labor for replacing a tube.

CIRCLE 74 ON FREE INFORMATION CARD
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Portable

0-MHiz

Frequency
Gounter

You can hold it in the palm of your hand.
Yet it reads to 28-Mhz and better, has ]

a 70-mV sensitivity and a 4-digit readout

that delivers 6-digit resolution.

GARY McCLELLAN

HOW WOULD YOU LIKE TO HAVE A
frequency counter that measures fre-
quencies to 30 MHz, and is small enough
to fit in your coat pocket! Sure you
would, and for good reason; counters are
becoming more popular every day.

Our pocket counter may be small, but
it has grown-up features. The maximum
frequency it will measure is 23 MHz typi-
cal, with 70-mV sensitivity. However,
you can go as high as 30 MHz with 90-
mV sensitivity. The input impedance is
the standard I megohm, meaning you can
use scope probes on this counter for
easier circuit checking. Oh yes, overloads
can happen and this counter is protected
from most of them. It will take 120 volts
AC right from the wall outlet without
harm! The unit is powered by four
rechargeable NiCad batteries, and since
the current drain is low, they will last a
long time. The batteries also help make
this counter portable, like a calculator.

The heart of any counter is its time-
base, and this one has a crystal-controlled
timebase, just like the big counters. We
use a color TV burst crystal (3.58 MHz)
in our unit and this gives good accuracy.
You can normally expect better than +
0.005% accuracy with + 0.003% typical,
depending upon the frequency being
measured. Like other counters, the high-
er the frequency you measure, the better
the accuracy. The display is all LED—4

digits of 0.112-inch-high display. Don’t
let that display fool you either! With just
a flip of the three-position range switch
you can get up to two digits more, for a
total of six digits with the power con-
sumption of four digits! Quite a counter!

The pocket counter is easy to build. It
has nine IC’s, most of which are CMOS
and the rest are low-power Schottky. So
all of a sudden the counter is easier to
build and the power drain is reduced to
about a half watt. You should be able to
build this project in about three evenings
or less. A PC board makes the job easy.
And all parts mount on this board, except
for a few switches, jacks and the battery
that must go on the case. Special arrange-
ments have been made to bring you a low-
cost kit to make the construction task
easier. Or, if you prefer, the PC layouts
are shown so you can roll your own.
Nearly all of the parts are available
through mail order houses, and the few
harder to get parts are available either
from the author or from several suppliers
mentioned later on.

How it works

The counter uses the classic “window
counting” technique that is the basis for
almost all frequency counters in use
today. Figure 1 is a block diagram of a
counter based on this technique. This
basic counter has four sections; input

WwWWW. americanradiohistorv.com

MODEL 302
FREQUENCY COUNTER

o

amplifier, gate, timebase and decade
counter/display section. Here’s how it
works. Input signals are squared up by
the input amplifier and are applied to the
gate section. It is necessary to square up
the input signals because digital circuitry
does not respond too well to analog-type
signals such as sinewaves. The timebase
circuit puts out three synchronized sig-
nals in this order: gate-enable, data trans-
fer (latch) and reset. The gate-enable
signal is applied to the gate section, caus-
ing the signal from the input amplifier to
pass through it. This is called the window,
and the time the gate allows the input
signal to pass through is precisely de-
termined.

The gated signal is then counted up by
a string of of decade counters, wired in
series. Usually, there are at least 4
decades total, with 6 decades being typi-
cal. The signals from these counters are
then applied to a display latch that trans-
fers the output from the counters to the
displays upon command from the transfer
line from the timebase. This reading is
frozen at the displays while the decade
counters are reset to zero and the count
sequence is repeated. The latches are very
important, because without them you
would see the decade counters count up,
stop briefly at the correct count, then
reset to zero and repeat. This is the basic
frequency counter, and there are few

8461 HOHVYIN
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SCHMITT TRIGGER

R, the first two spots insure high-frequency
i i Y | operation and low power drain. A typical

_

SYSTEM
GATE

GATE ENABLE

FIG. 1—BLOCK DIA-
GRAM shows the four

LATCH
RESET

XTALZZ

TIME BASE

sections of the basic
counter: input amplifier,
gate, timebase, and de-
cade counter display.

ECADE
COUNTERS

designs that are very different.

Now let’s take a look at our counter. It
is just like the basic counter. Figure 2 is a
block diagram of the unit. You should be
able to identify the input amplifier, the
counter/display and the timebase, but the
gate will be difficult. The gate section is
part of the input amplifier and will be
discussed further on. There are some
divider sections following the input am-
plifier. Their purpose is to divide the
input signal so that it will run the coun-
ter /display section. A CMOS LSI IC
(IC5) handles the counting at this point.
Its maximum frequency range is about 2
MHz, so with the dividers (normally
called prescalers) it is easy for a 2-MHz
IC to count over 20 MHz. By the way,
that CMOS counter saves you twelve
TTL IC’s or about 184 soldered connec-
tions! This is the secret of a successful
counter that anyone can build.

Operation of our counter is just like the
window counting method first described.
The only difference is the frequency
dividers that scale down the input fre-
quency for the CMOS counter/display
IC. Normally you don’t find them in
other counters; instead you change the
the timebase frequency by tapping off
dividers there to get the different ranges.
Our counter provides Hz, kHz and MHz
ranges just like the big counters, but with
fewer parts and low power drain.

The circuit

Now let’s dig deeper into the circuitry.
Checking the schematic (Fig. 3) you’ll
find that the input signal appears at Q1, a
FET source follower. Diodes D1 and D2

form the overload protection network.
The signal passes from the follower,
which is there to give a high-Z input, to
IC1, a quad NAND gate. The first section
is biased for amplifier operation by R4
and the stage provides about 10X gain or
so. Surprisingly, TTL gates make stable
amplifiers. Not hi-fi but fine for counters.
The next two stages (gates, really) act as
the Schmitt trigger, squaring up the
signal to proper TTL levels. Resistor R6
sets hysteresis or trigger point. The final
section, IC1-d, is the gate, with transistor
Q7 and resistor R19 controlling its on
and off times. These two parts convert the
CMOS (think low current) timebase out-
put to the low-power Schottky TTL
(think higher current) gate input. From
there, the signal is divided down by 10 in
IC2, by 10 again in IC3 and by 100 in
1C4. Low-power Schottky 741.S90’s in

741.590 will go to 35-40 MHz and draw
about 5 mA.

Compare that to a standard 7490 that
goes to 20-25 MHz and draws 25 mA!
Switch S1 is the RANGE switch. It selects
the proper range by switching different
places in the divider network. From
there, the selected signal goes to ICS5, a
National Semiconductor MM74C926
counter array that counts the signal,
latches it and drives an LED display. This
IC houses 4 decade counters, 4 latches, a
display driver and multiplex logic.

Now let’s take a look at the rest of the
counter. The timebase consists of 1C6,
IC7-a, IC8-a and IC9. A color-TV crys-
tal, XTALI, generates the reference fre-
quency, with IC6 providing the asso-
ciated oscillator and counting down to 60
Hz. This signal drives 1C7, a divide-by-60
counter, to get the necessary l-second
timebase. 1C7 also provides part of the
reset and latch signals as well. The 1-Hz
output drives IC8, which converts it into
a l-second-on and 1-second-off pulse for
the gate section. Finally, the 1C9 gates
create the reset and latch (or transfer)
pulses necessary for proper operation of
the counter. Sections IC7-b and IC8-b
are wired to form an overrange indica-
tor—that’s the circuitry you see wired to
LEDI1. IC7-b acts as an inverter, causing
the SR flip-flop of IC8-b to energize on
negative edge of the waveform that ap-

INSIDE VIEW OF BASIC COUNTER shows just how easy a construction job it is. Most components go

right on the circuit board.

a
a1 BUFFER ] 1C2 Ic3 1C4 ,
C8
INPUT 7400 741590 741590 MC14518 " —@’1
— INPUT AMPLIFIER +10 <10 +100 2 OR LED
AND DECADE DECADE DECADE 1
= MPE102 | SCHMITT TRIGGER COUNTER COUNTER COUNTER
MHz 1C7
S ke, 1/2MC14566
I—O"O—»TOALLCKTS Hz A
g GATE St
BATTERY | ST s LI
5VOLTS 16 1c7 1C8 1c9 740926 /[ /1 11/
: ST - + * LATCH
= COUNTER COUNTER GNDICENE

FIG. 2—BLOCK DIAGRAM OF THE COUNTER described in this article. The gate section is different
than that shown in Fig. 1 and there are some additional divider stages.
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*SEE PARTS LIST = “ 2
IC2, PIN 14,32 LONG 1C2, PIN 11, 38" LONG CHG
=

PIN 1 KEY

DISP1, 5082-7405

IC5, PIN 12, 2'/2" LONG

JUMPER~__

IC4, PIN 6, 234" LONG
L=

S1 CONNECTIONS

FIG. 3—FULL SCHEMATIC OF THE COUNTER makes it easy to follow the circuit description. Resistor
R18 (10K) was inadvertently omitted. It connects between Q2’s base and pin 13 of IC8-b.

All resistors i-watt carbon film type
unless noted.

R1—1 megohm

R2, R17, R18—10,000-ohm resistors

R3, R8-R14—270-0ohm resistors

R4—680 ohms

R5, R7—470 ohms

R6— 15,000 ohms

R15—15 to 22 megohms

R16— 100 ohms, "2 watt

R19—2200 ohms

C1—0.1 uF, 200-volt tubular

C2—30 pF disc

C3—22 uF, 6-volt tantalum

C4—47 uF, 6-volt tantalum

C5, C6—0.2 uF, 10-volt disc (0.1 uF OK)

C7—22 pF mica

C8—-either a 6-25-pF trimmer or a 6-18-
pF trimmer plus 12-pF mica cap (C8-a)

D1, D2—1N4148

D3—1N4002

DIS1—5082-7405 display (Hewlett-
Packard). Poly Paks 92CU3199

LED1—NSL5053 LED National or similar

Q1—MPF102 FET

Q2-Q6—2N2222 transistors

Q7-2N3905 PNP transistor or similar

IC1—S8N7400 IC, Active Electronics

IC2, IC3—SN74LS90 IC, Active Electr.

1IC4—MC14518P CMOS IC dual BCD up-
counter

IC5—MM74C926N CMOS IC {National)
Tri-Tek or Liberty Electronics

IC6—MM5369N CMOS IC (National)

IC7—MC14566CP CMOS IC timebase
generator {Motorola) or HEP C4055P

IC8—CD4013 CMOS IC

{C9—CD4081 CMOS IC

J1—BNC female coax connector

J2—RCA phono socket

S1—single-pole, 3-position toggle switch,
C&K 7211 (Poly Paks 92CU3016)

S§2—SPST, normally open pushbutton
switch, C&K 8121-481-3-2 or similar

BATT1—5-voit NiCad battery pack; 4-size
AA cells in holder

XTAL1—3.579545-MHz color TV crystal

Misc.—LMB CR531 case, model 302 PC
board, display bezel, 12-voit wall plug
transformer with RCA plug (battery
charger), ¥-in. threaded spacers, etc.

Note: A kit of all above parts is available
from Gary McClellan and Co., Box
2085, 1001 West Imperial Hwy,, La

Habra, CA 90631. Complete kit of all
parts and unpunched case, $39.95
postpaid. California residents add

state and local taxes as applicable. PC

board only, $5.95 postpaid. Write for
prices on other parts.

ADDRESSES OF SUPPLIERS LISTED
Poly Paks PO Box 942
South Lynnfield,
MA 01940

PO Box 219
Holiywood, FL
33022

6522 North 43rd
Ave.

Glendale, AZ
85301

124 Maryland St.
El Segundo, CA
90245

PO Box 1035
Framingham, MA
01701

Optoelectronics

Tri-Tek Electronics

Liberty Electronics
{Indust. Dist'’r)

Active Electronics
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board.

pears at the overrange output (pin 14) of
I1CS.

Now that you know how it works, let’s
get started on the construction!

Put one together

Construction of this counter is pretty
easy if you take your time. Also, use of a
PC board is strongly recommended. If
you wish, you can duplicate one from the
patterns in Figs. 4 and S, or buy one from
the author.

The first step is to locate the parts.
Sources are given in the parts list for the
tougher ones to help you get the compo-
nents without a lot of problems. Write
the sources for more information and
prices if you desire. One thing that’s
important here: you must use quality
parts. That means NO JUNK! Cheap
reject "retested” type parts will cause
Yyou more problems than you can believe
when it’s time to check out this counter!
A word to the wise is sufficient.

Start construction by stuffing the PC
board. It contains nearly all of the parts,
and when you finish stuffing, you can test
it prior to putting it into the case.

Study Figs. 6 and 7 before you start.
Probably the best way to begin is to
install the diodes, D1 and D2. Place the
board in the position shown with the side
saying “COMP™™in the corner face up.
Install the two diodes as shown and
solder. The next step is to install the tran-
sistors. This will require a little extra
care, as the holes do not exactly match
the leads coming out of the transistors.
That means you will have to bend a lead

q

&JE

302

FIG. 4—FULL-SIZE FOIL PATTERN of one side of the 2-sided
circuit board. Used with Fig. 5 you can make your own circuit

FIG. 5—THE OTHER SIDE OF THE CIRCUIT BOARD. This full-
size pattern used with the one on Fig. 4 can be used to make

your own circuit board for this instrument.

on most of the transistors—an easy task.
Install FET Q1 first. Notice how the flat
side faces. Next, add the PNP transistor,
Q7. This one plugs directly into the three
holes with no bending. The same is true
of Q2. It mounts near the top of the
board. Finish up by installing the four
transistors near the center of the board.
Bend the emitter lead on two transistors
so that it goes between the base and col-
lector leads, then place each transistor in
the Q4 and QS5 spots on the board. The
emitter leads go to the foil bus on the
other side of the board, the collector leads
point toward the center of the board and
the base leads point toward the top edge
of the board. Transistors Q3 and Q6 are
installed last. They go in place without
bending. The base leads face the exact
center of the board, and the collectors
face the top edge. So much for the tran-
sistors.

The next step is to install the display.
Do LEDI first, noting that the flat spot
faces the center of the board. You can
substitute almost any LED here, so don’t
feel stuck with the one specified. Then
add DIS1. This is a rather tricky part, and
there should be a dot showing pin | on the
reverse side. If not, you may have to try it
and reverse it later if you get strange
readings. To make life easier all readouts
supplied with the kit have an unused pin
(pin 4) cut and you simply orient the
readout as shown. (If you use the Hew-
lett-Packard display specified, pin | is
notched as shown on the inset in Fig.
3. —Editor)

Next, you can install the resistors.

WWWwW.americanradiohistorv.com

Stick them in as shown. Leave about '/s
inch on the 22-megohm resistor leads
because the crystal will mount on them.
Oh yes, this resistor is part of a $5.95 kit
offered by Optoelectronics and others. It
is called a “clock timebase” kit and
features many other parts you will be
using. Keep the rest of the Icads short.

Continue with the capacitors. Since
only four mount on the component side,
no comment is necessary! If your clock
timebase kit included a 12-pF mica ca-
pacitor, install this transistor at the place
marked C8.

Then install the crystal, XTALI. Bend
its leads over so that they can touch R15
(22 megohms). Make sure the plastic
body of the crystal is snug against the
resistor, then solder the leads. Take a
piece of bare wire and quickly solder it to
the metal case of the crystal. Bend the
wire over the end of the board and solder
it to the foil. See the illustrations.

The next step is to install the IC’s. Use
Molex pins for 1CS5, and don’t install this
part until just before testing the board.
Use a low-power grounded-tip soldering
iron for all work here; this is especially
important. Remember you are working
with CMOS! Double-check for propcr
placement and proper orientation when
you are done.

Now turn the board over as there are
some components to be installed on the
reverse side. See Fig. 7. Start with the
capacitors. Install C4 first, with the posi-
tive lead on pin 14 of IC1 and the minus
lead on the large foil running near this
IC. This capacitor is a 47-uF unit. Be sure
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FIG. 6—PARTS PLACEMENT DIAGRAM shows exactly where all the parts
mount on the topside of the circuit board. Diagram aiso shows how the
two foil patterns overlap. View is from the top side of the circuit board
with the bottom foil pattern shown in the lighter shade of grey.

to keep those leads short! Then install CS
(0.2-uF disc) between pin S of IC2 and
the large foil running near the IC’s.
Remember that the large foil running
around the edge of the board is ground!
Last, add C6 (0.2-uF disc) between pins 8
and 2 of IC6 (MM5369). Then add
trimmer C8 to complete the job.

Now add the jumpers. Even though the
board is double-sided, some jumpers are
unavoidable. Use insulated wire. Check
Fig. 7 carefully.

Next, add the remaining five resistors.
Install the three 270-ohm resistors first,
from display to IC5 (MM74C926). Then
add R19 (2.2K) between pin 4 and pin 13
of IC1. Cut two lengths 1 inch long of
spaghetti tubing and slip them over the
leads of R17 (10K). Then connect it
between pin 1 of IC8 (CD-4013) and the
base pad of transistor Q7.

Set the module aside temporarily and
turn to switch S1. Check Fig. 3 for details
and then attach leads cut to the lengths
indicated. Add the jumper. Solder the
switch leads to the places indicated.
Check over your wiring at this point
around the switch, and if everything’s
OK, proceed to the last step.

Finish up the module by adding a 1Y:-
inch piece of insulated wire to pin 5 of
1C2. This is the power lead and it goes to
S2. Then add a 2-inch piece of wire from
the large foil (ground, remember) near-

TO S1- @)

T0S1-@) T0$1-(D

T082- (D
(+5V TO ALL IC'S)

FIG. 7—PARTS PLACEMENT DIAGRAM for the bottom side of the circuit

board.

by. This is the negative battery lead.

That’s it for the bulk of the construc-
tion. Check your wiring at this point for
the usual things—errors and shorts, and
correct them if necessary. You may want
to proceed to checkout at this point to test
the module, then return to finish the
box.

Get out the box and lay out the front
for the various parts. Use the module you
built to determine sizes, etc. Note the
cutout in the board. Switch S2 fits in this
spot, so don’t forget. Turn to the top of
the box and lay out the two jacks and
switch. Place them as far from the front
of the box as you can. This will allow
more clearance between the parts and the
module when it is installed. Clean up the
box and label it.

Install the four “s-inch spacers in the
box with 4-40 X *.-inch screws. Then
add the display bezel, jacks J1 and J2 and
switch S2. Drill holes to match the
mounting screws in the module and then
drop it in, display facing the box. Secure
it with lockwashers and 4-40 nuts. Install
S1, noting that the jumper faces the adja-
cent edge of the box. Then add CI, the
0.1-uF, 200-volt tubular capacitor be-
tween J1 and the pad marked IN on the
circuit board.

Next, wire switch S2. Attach the short
wire that comes from pin 5, IC2 to it.
Also, add resistor R16 (100 ohms) and

wWww.americanradiohistorv.com

diode D3 (1N4002) between the other
switch contact and J2. Cover these parts
with a short length of spaghetti tubing.
This will prevent problems later! Finish
up by installing the four-battery pack
between ground on the module and S2.
The switch is positive, of course; don’t
forget!

Checkout and calibration

The checkout part is easy and takes
little time. If you have the module only,
connect it to a 0-250-mA meter and 5-
volt power supply. If all’s well, the meter
will read about 100 mA and the display
will light. It will first show a jumble of
numbers and then in a few seconds read
00-00. This is normal and the next step is
to touch the pad marked IN with your
finger. You will probably get a jumble of
numbers and the LED will blink. If not,
flip S1 until you get results. Next, con-
nect a signal generator set to around 10
MHz to the IN pad and advance the
output level. Flip S1 through its three
ranges and you will get a reading close to
what the generator is sct to. Even without
calibration, this counter is surprisingly
accurate! If all is well at this point, install
the module in the box and proceed to
*““calibration.”

If you already installed your module in
the box, you can still perform the simple

continued on page 124
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372-Digit DMM

The digital panel meter has the same relationship
to the DMM as the D’Arsonval panel
meter has to the analog multimeter. Build
your own multimeter using a DPM

DR. E. H. BORNEMAN AND ROBERT
BENWARD

A DIGITAL PANEL METER IS THE HEART OF
every digital multimeter. This article
describes a relatively simple circuit for a
2-volt DPM (Digital Panel Meter) using
readily available IC’s that can be easily
converted into a digital multimeter
(DMM) by adding some voltage-divider
and current-shunting circuits. The result-
ing instrument, including power supply,
can be simply packaged to become a very
functional and rather attractive digital
multimeter.

i L Y]

DPM circuit and operation

The basic DPM circuit is shown in Fig.
1. It uses a minimum number of parts,
with most of the circuitry in two IC’s; one
a signal conditioner, the other a digital
processor. These IC’s include an on-
board clock and a medium quality in-
ternal reference (40 ppm/°C). The mea-
suring system uses dual-slope integration
with its advantages of noncritical clock
frequency, high rejection of AC signals
and use of noncritical components.

The 8052 signal conditioner has three
phases of signal conversion, these being
auto-zero, integrate input and integrate
reference. At the end of a measurement
the system automatically reverts to auto-
zero mode until a2 new measurement is
started. If no overload has occurred in the
previous measurement, it takes 10 milli- -y rppi0n OF A DIGITAL MULTIMETER based on a version of the digital panel meter in the head

seconds for the auto-zero to null. At photo above. The DPM (at left) used point-to-point wiring on perforatec board. See Fig. 8 for layout
power-on or after an overload it takes 100 drawing.

RADIO-ELECTRONICS
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PIN CONNECTIONS

OPM CIRCUIT
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ic7 | 32 31 |29,18 G =EE e ==
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c4 R35 23333 T$3$s$s2 23
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8052 7447 7447 7447
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I (s 0.2v) INPUT 01 I ' 15k $
= 0-2v) = v =

FIG. 1—DIGITAL PANEL METER SCHEMATIC. The unit is simple and easy to construct; using either

point-to-point wiring or a couple of PC boards.

All resistors ', watt, 10% or better

R1, R2, R4-R25, R31—470 ohms

R26— 1500 ohms

R27-R30, R34, R35— 100,000 ohms

R32—9000 ohms

R33— 1000 ohms

R36— 10,000 ohms

R38 — 1000 ohms, miniature
potentiometer

All capacitors 10 volts DC or higher

C1, C3—1 uF, Myiar

DPM PARTS LIST

C2—0.22 uF, polypropylene

C4—300 pF, disc

C5—0.1 uf, tantaium or metallized film

C6-—.0015 uF, disc

C7—10 uF, electrolytic

C8—1 uF, electrolytic

C9-—0.01 uf, disc

Semiconductors

D1, D2— 1N914 diode

DS1—+ 1 LED digit, Litronix DL.701 or
equal

DiS2-DiS4—7-segment LED digit, Litronix
DL707 or equai

LED1—Red LED, 0.2-in. diameter

Integrated circuits

IC1-IC3—7447 BCD/7-segment decoder/
driver

IC4—7404 hex inverter

IC5—8052 signal conditioner

IC6—741 op-amp

IC7—7101 digital processor

milliscconds to null.

None of the circuit component values
are critical in determining the accuracy of
the instrument. For example, the refer-
ence capacitor and auto-zero capacitor
(C1 and C3) arc both shown as 1.0 uF.
These rather large values minimize the
cffect of PC board leakage. The 0.22-uF
value of the integration capacitor C2 is
sclected for PC board considerations
alone, since the very small leakage at the
integration input is nulled at auto-zero. It

The following are available from Hobbi
House, 969 Ball Ave., Union, NJ 07083
(800-631-7485).

Digital Panel Meter, includes all parts
listed in the DPM Parts List plus PC
boards, $29.95.

Set of PC boards for DPM (2 boards),
$6.95.

Digital Multimeter, includes all parts
listed in DMM, DPM and Power Supply
Parts Lists, $49.95.

is very important that this capacitor have
very low diclectric absorption.

The DPM is calibrated by putting a
standard mecrcury cell across the input
(any convenient reference source less
than 2 volts can be used) and adjusting
the 1K pot until the reference voltage is
correctly displayed on the readout.

Initially the DPM circuit was built on a
perf board, but the later models were
constructed on two PC boards with one
board containing the displays and the
second, with a 15-pin cdge connector,
containing all the circuitry.

The foil pattern for the main PC board
1s in Fig. 2. The parts are positioned as
shown in Fig. 3. Figure 4 is the pattern
for the display board. Figure S-a shows
the jumpers that are installed from the
front side of the board. Figure 5-b shows
the locations of threc jumpers connected
to the 7-segmient displays. The drawings
in Fig. 5-c show how the jumpers can be
added. The main and display boards are

joined by 26 jumpers as detailed in Fig. 3
and Fig. 5-d.

Start with scraps of leads clipped off
the resistors and other components that
have been installed. Insert the leads from
the foil side of the display board and
solder in place. Insert the unattached lead
ends in the holes in the main board,
adjust the boards so they are close togeth-
er and at right angles. Solder one end,
check board alignment and then solder
the other. Solder the connections be-
tween the ends.

Electrical characteristics of the DPM
are as follows:

Power supply: +5 V @ 200 mA;

+15V @ 25 mA; —15V @ 25 mA.

Linearity (full scale): 0.1 count typ.;

+ 1 count max.

Rollover [differential in equal

(+V=—V=2V)]:0.1count typ.; +1

count max.

Noise (full scale): —0.05 counts

Leakage current into input: 5 pA

typ.; 30 pA max.
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FIG. 2—FULL-SIZE FOIL PATTERN for the main board. The ‘fingers” on the right fit into a female PC
board tor for ti to the DMM switching circuitry.

o /DIGITAL GND
([ o (L* -VF/ANALOG INPUT
T
gfs%’tfwf :Hw‘.*"._... ‘,
BOARD T 1 1 HEAVY WIRE
Hee : ! COMMON GROUND
Tt -, ‘Ip AL JUMPERS
4
T\ le
RE=Ts E c . DIGITAL GND
R R — 4 |1 \ - a - N
pas—= =1 NI el
CONNECTING | e 4 -
JUMPERS E—gepilg—ls €] =
- [ § R p l'r ‘
PO e oy e 1 , ‘ +15V
::: B ; ! 'L /
—— 5 ", 2 flo 9 +
/;i et 0] /] A2 ';"Ij b ol
] i 3 8 A
T tade o et | /] | P - L \—15V
::ha. :-“.. ‘ (R N LN A A TL0 ;o ok "‘“." i b aF \
At A i i — . s — ANALOG GND
. s A O -

FIG. 3—HOW COMPONENTS ARE PLACED on the main board. Note the location of jumpers, IC
positioning and electrolytic capacitor lead polarity.

The power supply for the DPM must
deliver regulated outputs of +5 volts,

+ 15 volts, and — 15 voits DC. A circuit
diagram for the power supply is shown in
Fig. 6.
~ Although rather low currents are
required for the DPM, the output cur-
o e rents supplied by this circuit will operate
(E) all the additional functions of the multi-
2 meter circuitry to be described. Good
= regulation is required (0.1%), so three
g [I voltage regulator IC’s are used.
g 8 Conversion of DPM into digital
2 FIG. 4—DISPLAY BOARD foil pattern is full-size. Jumpers must be installed on both sides of the multimeter _
@ board as detailed in another figure. The basic DPM can be converted into a
42
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digital multimeter by adding the circuitry
shown in Fig. 7. This circuit uses push-
button DPDT switches. However, these
can be replaced with a multisection rotary
switch. Functions performed by the digi-
tal multimeter are listed in the following
table.
DC volts: 2, 20, 200, 2000

AC volts: 2, 20, 200, 2000 (RMS)

Ohms: 2K, 20K, 200K, 2 megohms,

20 megohms

Direct current: 200 mA, 2A, 10A

Alternating current: 200 mA, 2A,

10A (RMS)

The circuit shown in Fig. 7 connects
directly into the input of the 2-volt DPM.

JUMPERSi
-

T

POWER SUPPLY PARTS LIST
Capacitors 25 volts DC or higher
C1, C9—100 uF, electrolytic
C2-C7—4.7 uF, tantalum
C8—2200 pF, electrolytic
C10, C11—400 pF, electrolytic
Semiconductors
D1-D5— 1N4001 diodes
1IC1—7815 positive 15-voit reguiator
1C2—7805 positive 5-voit regulator
1IC3—7915 negative 15-volt regulator
S1—SPST switch
T1—power transformer, 8-10-volt, 0.5-A

secondary
LM1—117-volt pilot lamp
F1—0.25-ampere fuse

FIG. 6—POWER SUPPLY DIAGRAM. Three sol-
id-state voitage regulators set the levels of voit-
ages needed to operate the multimeter.

Accuracy of the multimeter functions
depends on the precision resistors used in
the voltage-divider and current-shunt cir-
cuits. I recommend 1% or better, to take
advantage of the inherent high accuracy
of the DPM. Unless otherwise indicated,
all other resistors in the circuit are '/
watt, 10%.

All resistors /. watt, 5% unless noted

R1—9 megohms, Yz watt, 1% or better

R2—900,000 ohms, s watt, 1% or better

R3—90,000 ohms, s watt, 1% or better

R4—9000 ohms, s watt, 1% or better

R5— 1000 ohms, /s watt, 1% or better

R6—0.1 ohm, 10 watts (20 watts optional)
1% or better

R7— 1.0 ohm, 10 watts, 1% or better

R8— 10 ohms, 1 watt, 1% or better

R9— 100 ohms, . watt

R10, R30—30,000 ohms

R11, R21— 1 megohm

R12— 10 megohms

ADD-ON MULTIMETER PARTS
R13—6200 ohms
R14—750 ohms
R15—4300 ohms
R16—910 ohms
R17— 1000 ohms, miniature
potentiometer
R18—4700 ohms
R19, R23—3300 ohms
R20, R22—9100 ohms
R24—470,000 ohms
R25, R26— 10,000 ohms
R27, R29—5100 ohms
R28—2500 ohms, miniature
potentiometer

All capacitors 25-volts DC or higher

C1—.01 uF, ceramic

C2—150 pF, ceramic

C3-C5—4.7 uF, tantalum

Semiconductors

D1, D2—1N914

D3-D6— 1N4003

D7 —6.2-volt Zener diode

Q1, Q2—2N3904

IC1, IC2—1LM308 op-amps

Miscellaneous

S1, S3-S9—DPDT pushbutton switch or
equivalent

S2—4-pole DT pushbutton switch or
equivalent

WWW americanradiohistorv.com
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FIG. 7—CIRCUITRY TO CONVERT DPM TO DMM includes function selector switching, multiplier and
shunt resistor networks and a few active components.

PACKAGED MULTIMETER 2VOLTS 1 MEGOHM
INTO DPM L g
1

fl— , voLT

= 2MEGOHM
1VOLT =

RESISTOR
_‘ ’_ UNDER
| TEST
| o) REFERENCE
;] FIG. 9—SIMPLIFIED OHMMETER CIRCUIT.
POWER Equal voltages at op-amp inputs are essential

H; _ I SUPPLY to proper chmmeter operation.

The multimeter can now be made into

a finished packaged instrument by hous-
ing it in a chassis case similar to that
shown in Fig. 8 and the photograph. Here
MULTIMETER the basic DPM is mounted on the left side
0VM ClLER of the chassis with the display showing
through a tinted red or gray acrylic
plastic window, the power supply plus
multimeter circuitry being housed in the
right side. On-off and function switches
are mounted in the right front panel.
Such a packaged instrument, though

S e ,ﬂ| home built, can offer a very attractive and

T

useful meter for both amateur and profes-
sional use.

DMM operation
D D D @) The DMM circuit is built around rela-
Vv Q I

o
I~
i~
Uy
i

ON tively simple and well-proven circuit prin-
AC 2 . N o . .

ciples. The circuit diagram in Fig. 7

D D D D D UP shows all functions are fed into the DPM

2KV 200V 20V 2K 2K ® on the 0-2-volt scale. The DC voltage

20MEG 2MEG 200K 20K  200MA input to the DMM feeds into a precision

10A 2A . e .

resistor voltage divider, with the scale
FIG. 83—HOW BASIC PARTS ARE LAID OUT in a typical instrument case. The DPM connects to the continued on page 103
multimeter circuit through an edge connector and a short length of cable.
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Part Il— An electronic musicai instrument accessory with a difference.
Novel programming capabilities give you unusual time signatures along

LAST MONTH, AS WE BEGAN THE STORY ON
this unique musical instrument accessory,
we covered its applications, circuitry and
theoretical operation. Now, we'll go for-
ward with construction details. A PC
board simplifies construction.

Assembly

For easy assembly, thc drum sct has
been designed so that everything, except
for the audio output jack and the sync
input tip jack, mount directly on the
circuit board. This minimizes point-to-
point wiring (although there is still some)
and produces an exceptionally easy unit
to work on. For all practical purposes
there are no wires tying the circuit board
to panel-mounted controls; in fact, the
case is simply a shell to hide the compo-
nents.

A circuit board is mandatory. You can
etch your own PC board using Fig. Sasa
guide. Boards are also available commer-
cially, as are complete kits (see parts
list.)

Note that the touch-switch pads that
form the bulk of the unit controls are a
part of the PC board. In the commercial
version of this board. the touch pads are
covered with a colored ink; contrasting
color designates the control areas. If you
make this board at home, transfer letter-
ing can be applied directly to the touch
pads and a strip of thin transparent tape
applied over that. Since the touch switch-

with bridges and introductions.

JOHN S. SIMONTON, JR.

es do not require direct contact to oper-
ate, the insulating layer provided by the
tape will suffice but it must be kept as
thin as possible.

Once you have the board the way you
want it, mount the parts: Resistors and
capacitors first; then solid wirc jumpers
(note there are several of these, as indi-
cated by the solid lines connecting points
in Fig. 6); then semiconductors, diodes,
transistors, 1C’s, ctc. Observe the orienta-

INSIDE VIEW OF THE UNIT shows how parts are positioned on the circuit board. Not3 that this is a

one-sided board.
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R130

N —
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SEE FIG. 7

FIG. 5—MAIN PC BOARD foil
pattern shown half-size.
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FIG. 6—COMPONENT PLACEMENT DIAGRAM. Wiring of the PC mounted controls and switches are

shown in Fig. 7.

tion of electrolytic capacitors, semicon-
ductors and IC’s.

Because CMOS logic is used, the com-
mon rules of good practice must be
followed when installing these parts. In
general, avoid static build-up—Do not
wear nylon clothes, use a grounded sol-
dering iron and don’t run across the
carpet before picking up the parts.

After mounting all the electronic com-
ponents, mount potentiometer R130 and
slide switches S3 and S4. Mount a 3-lug
tte strip somewhere in the vicinity of
these controls (such as under one of the
S4 mounting screws as shown in Fig. 7).
Note that the two PROGRAM and BRIDGE
LED’s are mounted on their own circuit
board. The foil pattern for the LED board

www.americanradiohistorv.com
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is shown in Fig. 8. This board also mounts
resistors R128 and R129 and is held in
place by the mounting shaft of PROGRAM
pushbutton S2, as shown in Fig. 9.
There are numerous connections that
are made with stranded, insulated wire on
the component side of the circuit board.
Points with the same letter prefix are
connected together (Al to A2, etc.).
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All resistors 'z watt, 10% or better,
unless noted.

R1, R5, R41, R46, R58, R60, R62, R64,
R67, R121, R127—10,000 ohms

R2, R65—6800 ohms

R3, R4, R11, R12, R19, R20, R27, R28,
R35, R36, R51—2.2 megohms

R6, R8, R14, R22, R30, R38, R43, R52—1
megohm

R7, R15, R23, R31, R39, R48 —50,000-
ohm trimmer, PC mount

R9, R17, R25, R33— 18,000 ohms

R10, R18, R26, R34, R42—3.9 megohms

R13, R108, R110, R112, R115, R117,
R122-R125—33,000 ohms

R16, R24, R32, R56—330,000 ohms

R21—39,000 ohms

R29, R57, R61, R63—68,000 ohms

R37, R101-R104, R106, R107, R118—
15,000 ohms

R40, R45, R114—220,000 ohms

R44, R113, R128, R129—2200 ohms

R47, R116—82,000 ohms

R49— 100 ohms

R50, R54, R55, R119— 150,000 ohms

R53—27,000 ohms

R66, R94-R100—47,000 ohms

R68, R105—4700 ohms

R69-R93—680,000 ohms

R109, R120—470,000 ohms

R126—47 ohms

R130—500,000-ohm log-taper
potentiometer with SPST switch

C1, C11, C16, C21, C33, C48, C54, C55—
.01uF, 50 volt, ceramic disc

C2, C3, C12, C13,C17,C18, C34, C52—
.001uF, 50 volt, ceramic disc

C4, C9, C14, C19, C22, C23, C32,
C35-C47, C49—.005uF, 50 volt,
ceramic disc

Cs5, C10, C15, C20, C24-C26, C31—
.05uF, 50 volt, ceramic disc

C6-C8, C27, C28—500 pF, 50 volt,
ceramic disc

C29, C57—2.2u4F, 10 volt, electrolytic

C30, C50, C51-1uF, 10 volt, electrolytic

C53-100 pF, 50 volt, ceramic disc

C56-33uF, 10 volt, electrolytic

D1-D47-1N914 or 1N4148

LED1, LED2-light-emitting diodes (Texas
Instruments TIL209B or equal)

Q1-2N2712 specially selected noise
transistor

Q2-Q8, Q11, Q12-2N5129

Q9, Q10-2N5139

IC1, IC2-LM3900 or CA3401

iC3-1C11-CD4001 quad NOR gate

IC12-CD4024 seven-stage counter

1C13-CD4013 dual-D flip-flop

IC14, 1C15.-2112 256 X4 RAM

S1-SPST switch ONR130

S$2-SPST momentary-contact pushbutton

S3, S4-SPST slide switches

J1-insulated tip jack, red

J2-2-conductor phone jack

Misc.-two 9-volt battery clips, one battery
holder for 4 penlight cells (Keystone
type-182 or equiv.), one lug-type
terminal strip {one lug grounded, two
insulated).

The toliowing are available from Paia
Electronics, 1020 Wilshire, Oklahoma
City, OK 73116:

Order No. 3750—Complete kit including
all parts, case, step-by-step instruc-
tions. $79.95 plus $3.00 shipping. .

Order No. 3750PC—Set of two etched,
drilied and silkscreened circuit boards.
$15.00 plus $1.00 shipping.

Oklahoma residents add state and local
taxes as applicable.
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FIG. 7—CONTROLS AND SWITCHES are mounted on the main PC board. Point-to-point wiring to the

main board is shown in Fig. 6.

There are 13 pairs of these points, des-
ignated from A to N (except for I).
Finally, perform the wiring between
the controls and the remaining designated
points on the circuit board and install the
battery snaps, as shown in Fig. 7.

Testing and calibration

The capacitive touch switches used in
the programmable drum set require a
moderate-quality earth ground to operate
properly. In most cases, the ground estab-
lished to the amplifier through the audio
output cable will suffice.

After carefully checking for misplaced
components, solder bridges and cold sol-
der joints, turn the TEMPO control fully
counterclockwise past the “click” and
turn all six internal trimmer potentiom-
eters (R7, R15, R23, R31, R39 and R48)
to their minimum sustain position (oppo-
site the direction of the arrows in Fig. 6).
Place the SCORE switch in the 1 position
and turn the SAVE switch off.

Load the 6-volt battery pack with four
AA penlight cells, making sure to observe
the orientation of the batteries. Connect
this battery pack to the snap attached to
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FIG. 8—LED BOARD foil pattern shown full
size.
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FIG. 9—LED BOARD is mounted directly to the
main PC board. Point-to-point wiring to main
PC board is shown in Fig. 7. Components are
mounted on foil side of board.
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FIG. 10—FOX TROT is used as a programming
example in text.

the on-off switch on the TEMPO control.
Connect another 9-volt transistor radio
battery to the remaining snap (see Fig.
7).

Using a jumper cable, connect the
phone-jack output of the drum set to an
instrument amplifier or the auxiliary in-
put of a hi-fi amplifier.

Turn the power on by advancing the
TEMPO control clockwise. When the unit
is first turned on, you may (if the volume

8/61 HOUVYIN
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of the amplifier is set high enough) hear a
burst of noise lasting about one second.
This is normal.

One or both LED’s may also come on
when power is first applied. Touching the
RESET pad should extinguish these
LED’s.

To test the drum oscillator circuits
sustained-oscillation capability, advance
the internal trimmers one at a time in the
sustain direction (the direction of the
arrows) until the drum circuits start oscil-
lating. Once you have established that an
oscillator is capable of sustained opera-
tion, retard its trimmer control fully (op-
posite the direction of the arrow) before
testing the next oscillator. Note that trim-
mer R48 is an adjustment of the noise
source used in the snare drum circuits; it
does not produce a tone but rather a
steady hiss as it is advanced.

To adjust the drum sound oscillators,
touch RESET and then press the PROGRAM
button. The PROGRAM LED then indi-
cates that you are in the program mode.
Advance the TEMPO control clockwise
approximately three-fourths of its total
rotation.

At this point, pressing any of the drum
sound pads should produce a repeating
percussion sound in the amplifier’s speak-
er. Adjust the rate at which this sound
repeats with the TEMPO control.

With a finger on the woOD BLOCK pad,
adjust trimmer R7 in the sustain direc-
tion (the direction of the arrow) until the
sound approximates that of a wood
block.

Similarly, touch CLAVE and adjust
R15; touch Tom and adjust R23; and
touch CONGA and adjust R31. Touch
ACCENT BASS and adjust R39; then touch
BASS and confirm that the bass drum
sound 1is heard, although at a lower
volume level than ACCENT BASS.

Touch the SNARE pad and adjust R48
until the noise source approximates that
of a snare drum. It may be necessary to
adjust TOM control R23 to obtain the
maximum realism from the SNARE gener-
ator.

Touch RESET and the PROGRAM LED
goes off (this resets the unit’s internal
event counter to zero); then press PRO-
GRAM again to reactivate the PROGRAM
LED. Tap each drum sound control pads
in turn, ACCENT BASS, TOM, CONGA,
CLAVE, BASS, SNARE, WOOD BLOCK and
REST. Do not hold these pads down long
enough for the sound to repeat, only long
enough for a single drum sound to be
generated. Finally, touch the REPEAT
pad (to indicate the point at which the
pattern is to repeat) and, finally, the PLAY
pad. At this point the drum set should
begin playing back the entered
pattern.

Having verified the unit’s ability to
store a program, you are ready to test the
bridge pattern. Reset the unit, and while
resting a finger on the BRIDGE pad, touch
RESET again. (Note: The activation of the

bridge circuit is sequence-sensitive; this
can only be activated by touching RESET
while the BRIDGE pad is being touched).
The BRIDGE LED will come on, indicating
that you are in the bridge mode. Push the
PROGRAM button (observing that the PRO-
GRAM LED lights), and you are ready to
program the bridge.

Program some easily recognized pat-
tern (such as four clave beats) then touch
REPEAT and RESET.

Touch PLAY, and the test pattern of all
drum sounds programmed previously
should be heard. Allow this pattern to
play for a couple of cycles, then touch
BRIDGE. When the pattern playing reach-
es the repeat stage, the unit should switch
to the bridge pattern (as indicated by the
BRIDGE LED lighting) and, as long as the
pad is touched, should continue to play.
Release the BRIDGE pad. The BRIDGE
LED may not immediately extinguish,
and the unit may not immediately shift
back to the main pattern. This shift
should only occur at the point in the
bridge pattern where it would ordinarily
repeat.

Using the drum set

Before discussing the operation and use
of the controls, the following points need
mentioning:

1. Battery current drain is a significant
100 mA in full operation and 30 mA in
the SAVE mode. Therefore, use the SAVE
sparingly and turn the unit off when not
in operation. The penlight batteries
should be good for ten hours of intermit-
tent operation, and the 9-volt transistor
radio battery should have essentially shelf
life.

2. There is a natural tendency to enter
patterns “in tempo” by beating out the
rhythm on the touch switches. This is not
the way that it is done. Any pattern must
have REST’s entered with it for proper
drum-beat spacing.

The operation of the controls is as
follows:

e TEMPO—This knob, at the right-
hand edge of the control panel,
sets the tempo at which a pro-
grammed rhythm pattern plays
back. Clockwise rotation of the
control increases the tempo.

The power switch is a part of this
control, and rotating the control fully
counterclockwise past the “click” turns
off the power. The power should be
turned off any time that the unit is not
being played or programmed.

The TEMPO control also sets the rate at
which drum sounds are repeated during
programming. In the program mode, con-
tinuously activating a drum pad will cause
that sound to be repeated at a rate set by
the TEMPO control. Each drum sound
heard will also be entered into memory.

e save—The save switch hoids a
programmed pattern for short pe-
riods of time. Sliding the save
switch to the on position allows
the TEMPO control to be rotated to

the full-power off position without
losing the scores currently pro-
grammed into memory. The save
switch should be left off any time it
is not being used to actuaily save
a score.

® sCORe—The score switch allows
two independent rhythm patterns
(each with its own bridge pattern)
to be programmed and selected
for playback.

® PROGRAM—Pressing the PROGRAM
pushbutton puts the unit into the
programming mode for pattern
entry or modification. The pro-
GRAM LED will light anytime the
unit is in the programming mode.

e ConNTROL—There are four touch
pads: RESET, REPEAT, PLAY and
BRIDGE. Get in the habit of touching
the ReseT pad every time before
anything else is activated. This
control resets the internal event
counter that determines the next
programmed event; it also takes
the unit out of the program or
bridge modes.

The primary function of the REPEAT
pad is to enter into memory the point at
which the currently programmed pattern
is to repeat. This pad can also be used
during playback to go back to the begin-
ning of a pattern without stopping the
unit entirely. This is useful for special
effects, introductions, etc.

Touching the PLAY pad reproduces the
programmed pattern selected by the
SCORE switch at a rate set by the TEMPO
control. This control pad latches so that a
single tap will start the unit, which will
then continue to play until stopped by
touching the RESET pad.

The BRIDGE pad is used one of two
ways, depending on whether you are pro-
gramming a score or playing one back. To
program the bridge, the following se-
quence must be followed: RESET (always
reset before anything else), then while
touching the BRIDGE pad, tap the RESET
again (the BRIDGE LED should light, indi-
cating the bridge mode); then push
PROGRAM (the BRIDGE LED should
still be on) and now the PROGRAM
LED should light indicating the program
mode. The bridge pattern can then be
programmed in the same manner as a
main score.

During playback, touching the BRIDGE
pad at the time of the repeat will cause
the drum circuitry to begin playing the
bridge rather than the main score. The
BRIDGE key does not latch, and you must
touch it at the time of the repeat in order
for the unit to shift to the bridge pattern.
When the repeat point of the bridge
pattern is reached, the unit will shift back
to the main score unless the BRIDGE pad is
still being touched, in which case the
bridge pattern will be repeated.

e DRUMS— The eight touch pads on
the left side of the panel control
the drum sounds: BASS, ACCENT
8ass (down-beat, etc.), TOM, SNARE,
CONGA, WOOD BLOCK., CLAVE and,
most important, REST.

continued on page 107
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Forest Belt tells...

What You Need To Know
About Servicing
Citizens Band Radios

TABLE OF CONTENTS What happened to CB radio? Nothing you need worry
much about. Sales dragged for @ while, but most signs
indicate there will be a significant improvement by

Repair Low-Cost CBs Spring this year.

Profitably

Servicing dwindled hardly at all. Those dealers who

backed up their sales with service have suffered very

little. They don’t sell as many CB radios as during

DC Trouble boom times, but they do move plenty of accesscries.

Up Front And they certainly attract their share of repairs
among the 25 million CB radios already in use.

Efficiency in CB Service
Estimate

Transmitter Keying. . .58

The number of radios is growing, tco. More than
200,000 new CB license applications reach the FCC
every month—even in so-called bad times. This means
23-Channel PLL that service needs are also growing. If you already
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The New Heathkit Catalog has everything from Personal

The Digital
Electronic Scale
with laboratory-type
precision

Unique and functional truly describe
the new Digi-Scale electronic ‘‘weighing machine”. Big,
bright LED’s show your weight with more precision than nor-
mal scales and there are no springs or weights to compro-
mise performance. Unlike cheaper digital scales, this one
uses a precision strain gauge for the utmost in accuracy.
The digital readout may be mounted on the wall or just
about anywhere.

GD-1186, only $99.95

Low-Cost Starter Series
Test Bench

These five starter instruments
are an economical low cost
way to your first bench. They're
intended for (but not limited to)
the beginner and you’ll be sur-
prised at the features and per-
tormance these new instru-
ments have to offer! There's
the 1G-5280 RF Oscillator with
320 kHz to 220 MHz frequency
range, the IM-5284 high perfor-
mance multimeter that reads
volts, ohms and DC current, the
IT-5283 Signal Tracer for RF,
AF and logic tracing, the IB-
5281 RCL Bridge for design
and experimentation and the
1G-5282 Audio Oscillator with
a 10 Hz to 100 kHz frequency
range. And to power the 5280
series, you can build the IPA-
5280-1 power supply. Only
$37.95 each, $24.95 for the
power supply.

Learn all about the Microprocessor
with this new Self-Instruction Course

Our EE-3401 Microprocessor Course ($89.95) is your key to
learning about microprocessors. Features Heath's famous
individualized learning techniques to provide you with a
thorough background in microprocessor operation, inter-
facing and programming. Accompanying software and hard-
ware experiments provide ‘‘hands-on’’ experience with the
companion ET-3400 6800 Microprocessor-based trainer
($189.95).
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Build this new Stereo Hi-Fi Receiver
for top performance and value

Experience the subtle shadings of the symphony, cool jazz,
and the driving beat of rock all with this stereo performer
from Heath. 35 watts, minimum RMS, per channel into 8
ohms with less than 0.1% total harmonic distortion from
20-20,000 Hz. The AR-1429 is perfect for the budget con-
scious stereo buff who requires a high quality system. It
has all the features of a high-priced receiver and the per-
formance too. Phono hum and noise are —65 dB. FM sen-
sitivity is 1.8 xV. Has provision for optional Dolby™ FM
module. AR-1429, only $319.95

Heathkit/Dana Elec-
tronic Speed Control
Fits Most Cars

Long distance drivers will
really appreciate the CS-
1048. It makes the most of fa-
mous Dana Corp. technology
and a crystal clear Heath in-
struction manual for easy in-
stallation. Electronically main-
tains your auto’s speed uphill
or downbhill. L

CS-1048, only $64.95
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Super-Value Digital Alarm Clock

A perfect kit for the first time kitbuilder. This super-accurate
timepiece has an attractive blue four-digit display that dims
automatically according to ambient light. It also has the
features you need in a clock; 24-hour “smart” alarm, snooze
switch, alarm-on indicator and power failure indicator.
GC-1107, only $27.95

Read more about these and nearly 400 other unique and exciting
kit products — all in the big, NEW, Heathkit Catalog.

CIRCLE 100 ON FREE INFORMATION CARD

wWWwWw.americanradiohistorv.com
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Entertainment to Personal Computing

v —

Assembled

LA36 DEC
Writer 1l

H9 Video
Terminal

H8 Computer

H11 Computer

H10 Paper Tape
Reader/Punch

-

Complete “Total Concept” Personal Computer Systems and
Systems Software: Economy, power and service backup from

a single source!

Heathkit Computers and System Soft-
ware are designed for complete con-
tinuity from top to bottom. The 8080A
based H8 computer is a good example.
It features a front panel ROM monitor
program readout, 8-bit operation, a
heavy duty power supply and a host of
other user benefits. Like all Heatrkit
Computers, it's easily expanded.lIn-
cludes BASIC, assembler, editor and
debug software for only $375.

Our most sophisticated computer, the
H11, utilizes the famous DEC LSI-11
CPU for 16-bit operation. Has a 4096 x
16 read/write MOS semiconductor
memory and 38 high speed data, ad-
dress, control and synchronization
lines. Executes and includes the pow-
erful 400+ PDP-11/40 instruction set.
It also includes a complete software
package for only $1295.

MAIL COUPON TODAY

or bring it in person to any of the
50 Heathkit Electronic Centers
(Units of Schiumberger Products
Corporation) listed at right,
where Heathkit products are
displayed, sold and serviced.
(Retail prices on some products
may be slightly higher.)

Prices are mail order net F.O.B.,
Benton Harbor, Michigan.

Prices and specifications subject
to change without notice.

Heath Company, Dept. 020-390

Heathkit Peripheral Devices follow the
same total concept philosophy. Our H9
12” CRT ASCII Video Terminal has all
standard serial interfaces, auto scroll-
ing, erase mode, long and short form
and plot mode displays and ASCII 67-
key keyboard for just $530. If you need
hard copy, the LA36 DEC Writer 1l is
perfect. Fully compatible with the H8
and H11, this incredible terminal has a
7 x 7 dot matrix print head, selectable
10, 15 and 30 CPS print speeds, half or
full duplex operation and much more
for a low $1495. Our low cost mass
storage peripheral is the H10 Paper
Tape Reader/Punch. Precise ratchet/
solenoid drive, 50 CPS max read rate,
10 CPS max punch rate and the fea-
tures of similar units that cost far more
than $350.

Get your copy of the latest

I HEATHKIT CATALOG
Nearly 400 exciting
[ -electronic kits

rger

Please send me my FREE Heathkit Catalog.
I am not on your mailing list.

AVAILABLE LOCALLY IN
THESE MARKETS

ARIZONA: Phoenix, 85017, 2727 W. Indian School
Rd., Phone: 602-279-6247; CALIFORNIA: Anaheim,
92805, 330 E. Bal Rd., Phone: 714-776-9420; EI
Cerrito, 94530, 6000 Potrero Ave., Phone: 415-236-
8870; Los Angeles, 90007, 2309 S. Flower St.,
Phone: 213-749-0261; Pomona, 91767, 1555 Orange
Grove Ave. N., Phone: 714-623-3543; Redwood
City, 94063, 2001 Middletield Rd., Phone: 415-365-
8155; Sacramento, 95825, 1860 Fulton Ave., Phone:
916-486-1575; San Diego (La Mesa, 92041), 8363
Center Dr., Phone: 714-461-0110; San Jose (Camp-
bell, 95008), 2350 S. Bascom Ave., Phone: 408-
377-8920; Woodland Hills, 91364, 22504 Ventura
Bivd., Phone: 213-883-0531; COLORADO: Denver,
80212, 5940 W. 38th Ave., Phone: 303-422-3408;
CONNECTICUT: Harttord (Avon, 06001), 395 W.
Main St. (Rte. 44), Phone: 203-678-0323; FLORIDA:
Miami (Hialeah, 33012), 4705 W. 16th Ave., Phone:
305-823-2280; Tampa, 33614, 4019 West Hills-
borough Ave., Phone: 813-886-2541; GEORGIA:
Atlanta, 30342, 5285 Roswell Rd., Phone: 404-252-
4341; ILLINOIS: Chicago, 60645, 3462-66 W. De-
von Ave., Phone: 312-583-3920; Chicago (Downers
Grove, 60515), 224 Ogden Ave., Phone: 312-852-
1304; INDIANA: Indianapolis, 46220, 2112 E. 62nd
St., Phone: 317-257-4321; KANSAS: Kansas City
(Mission, 66202), 5960 Lamar Ave., Phone: 913-
362-4486; KENTUCKY: Louisville, 40243, 12401
Shelbyville Rd., Phone: 502-245-7811; LOUISIANA:
New Orleans (Kenner, 70062), 1900 Veterans
Memorial Hwy., Phone: 504-722-6321; MARYLAND:
Baltimore, 21234, 1713 E. Joppa Rd., Phone: 301-
661-4446; Rockvilte, 20852, 5542 Nicholson Lane,
Phone: 301-881-5420; MASSACHUSETTS: Boston
(Peabody, 01960), 242 Andover St., Phone: 617-
531-9330; Boston (Wellesley, 02181), 165 Wor-
cester Ave. (Rt. 9 just west of Rt. 128}, Phone:
617-237-1510; MICHIGAN: Detroit, 48219, 18645
W. Eight Mile Rd., Phone: 313-535-6480; E. De-
troit, 48021, 18149 E. Eight Mile Rd., Phone: 313-
772-0416; MINNESOTA: Minneapolis (Hopkins,
§5343), 101 Shady Oak Rd., Phone: 612-938-6371;
MISSOURI: St. Louis (Bridgeton), 63044, 3794
McKelvey Rd., Phone: 314-291-1850; NEBRASKA:
Omaha, 68134, 9207 Maple St., Phone: 402-391-
2071; NEW JERSEY: Fair Lawn, 07410, 35-07
Broadway (Rte. 4), Phone: 201-791-6935; Ocean,
07712, 1013 State Hwy. 35, Phone: 201-775-1231;
NEW YORK: Buffalo (Amherst, 14226), 3476 Sheri-
dan Dr., Phone: 716-835-3090; Jericho, Long Is-
land, 11753, 15 Jericho Turnpike, Phone: 516-334-
8181; Rochester, 14623, 937 Jetferson Rd., Phone:
716-244-5470; White Plains (North White Plains,
10603), 7 Reservoir Rd., Phone: 914-761-7690;
OHI0: Cincinnati (Woodlawn, 45215), 10133
Springfield Pike, Phone: 513-771-8850; Cleveland,
44129, 5444 Peart Rd., Phone: 216-886-2590; Col-
umbus, 43229, 2500 Morse Rd., Phone: 614-475-
7200; Toledo, 43615, 48 S. Byrne Rd., Phone: 419-
537-1887; PENNSYLVANIA: Philadelphia, 19149,
6318 Roosevelt Blvd., Phone: 215-288-0180; Frazer
(Chester Co.), 19355, 630 Lancaster Pike (Rt. 30),
Phone: 215-647-5555; Pittsburgh, 15235, 3482 Wm.
Penn Hwy., Phone: 412-824-3564; RHODE ISLAND:
Providence (Warwick, 02886), 558 Greenwich
Ave., Phone: 401-738-5150; TEXAS: Dallas, 75201,
2715 Ross Ave., Phone: 214-826-4053; Houston,
77027, 3705 Westheimer, Phone: 713-623-2090;
VIRGINIA: Alexandria, 22303, 6201 Richmond
Hwy., Phone: 703-765-5515; Norfolk (Virginia
Beach, 23455), 1055 Independence Blvd., Phone:
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FIG. 3—-TRANSISTOR REGULATOR IS
rare for inexpensive CB radios, and usually
includes a Zener diode.

it’s only a half-watt resistor, the heat
may change its value. Eventually, the
resistor chars or, if the resistance de-
creases, the current may rise high
enough for the fuse to blow.

Second, Zener diodes open. It may
not be noticeable unless some critical
stage malfunctions because of varying
voltage. Hence, in any set with Zener
diodes, it is wise to include some

measuring voltage across each diode. . .

within 5 percent of the Zener rating.
Schematic diagrams usually list the
voltage to expect across each Zener.

Transistor voltage regulator

Enough low-cost sets use transistor
regulators that you should know what
to expect of them. Figure 3 is a
diagram of the usual transistor cir-
cuitry. Actually, the regulating action
begins with the Zener diode in the
transistor base circuit.

Transistor Q1 operates as a series
regulator. The output, which stabilizes
at about 8.6 volts, depends on the
voltage drops across Q1 and R1. The
internal resistance of Q1 is determined,
of course, by the emitter-base bias.

Suppose that more current is being
drawn at the Q1 output. Emitter volt-
age tends to become slightly less
positive. The Zener holds the base
voltage steady so that the net bias on
NPN transistor Q1 becomes greater in
the forward direction. This, in turn,
lowers the series resistance of Ql,
bringing the output voltage back up to

Transmitter Keying

SWITCHING FROM RECEIVE TO
transmit modes (called transmitter
keying) is relatively simple in low-cost
CB transceivers. There are three
switching methods: relay switching,
simple electronic switching and tran-
sistor electronic switching.

Changing from the receive to transmit
modes involves four basic operations:

1. Disabling the receiver. Usually,
this is done most simply by removing
the DC voltage supply from the receive
stages. That's how a relay does it. But
there are also other means, as discussed
later on in this article.

2. Activating the transmitter. A relay
can simply apply the DC voltage to
the transmit stages. Electronic switch-
ing uses other ways to activate the
stages.

3. Disconnecting the speaker. The
audio stages and output transformer
double as modulator components for
AM transmitting. And if the speaker
were on, it would cause acoustic feed-
back to the mike.

4. Transferring the antenna connec-
tion from the receiver input to the
transmitter output. This switchover is
simple with a relay. Electronic keying
requires a different approach.

These are the fundamental altera-
tions that switch the receive mode to
the transmit mode. The CB operator
initiates them by pressing the mike
button. Figure l-a shows how this is
done when a relay system is used.

Roughly one-fourth of low-cost CB

transceivers incorporate relay keying.
Most mike push-to-talk (PTT) but-

tons have two sections. Figure 3-a
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FIG 1-~THREE SETS OF CONTACTS ON
relay accomplish the four receive-to-transmit
switchover operations.
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Now, suppose less current is drawn.
The voltage at the Q1 emitter rises,
thus reducing the forward bias on
transistor Q1. Less conduction in Q1
is the equivalent of increasing its ef-
fective resistance. Less current can
flow and the output voltage drops
back to equilibrium at 8.6.

Equally important, this regulator
cures input-voltage fluctuations. Even
if the input voltage alters, the Zener
diode prevents the base bias from
varying. The output voltage would
tend to follow the input-voltage var-
iation up or down, but it cannot do so
because of the regulating action de-
scribed above.

To troubleshoot, measure the voltage
across the Zener diode. If the voltage is
high, replace the diode; if low, open the
emitter lead of the transistor. If the
voltage then rises back to normal across
the Zener, the fault may be in the tran-
sistor; test it while the lead is loose.
Or, you may have to trace a short
along the regulated DC supply line.

That about covers what you might
find in the DC supply sections of a
low-cost transceiver. R-E

shows a double-pole single-throw
(DPST) version. One set of contacts
feeds the mike’s output voltage to
the mike amplifier stage; the others are
keying contacts. They ground one end
of the keying-relay coil. Since the
other end connects to the 13.8-volt
DC supply line, closing the mike-switch
contacts energizes the relay coil.

The keying relay contains at least
three sets of contacts. One contact
set (shown in Fig. 1-b), transfers the
DC supply voltage from the receiver
to transmitter stages; this takes care of
the first two changeover operations in
our list of four. Anotherset of contacts
disables the speaker (Fig. 1-c). In some
designs, the relay transfers the output
of the audio power stage from the
speaker to the transmitter RF section,
changing the audio function to modu-
lator. In other schemes, the contacts
merely unground the speaker or one
transformer winding to eliminate
speaker sound.

And finally, Fig. 1-d shows that one
set of contacts moves the antenna con-
nection from the receiver input to the
transmitter output.

There’s a specific procedure you use
to troubleshoot different keying
troubles. For relay keying, you start
by pushing the relay armature, using
your finger or an insulated rod. If
the transceiver shifts to transmit, the
contacts are working; concentrate on
the keying circuit.
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The coil cord causes more keying
trouble than any other component.
Open the mike and check the voltage
on the relay side of the mike switch.
Is it missing? The coil cord or plug
may be open. Or the relay or its con-
nection to the DC voltage line are
open. Try keying with a jumper lead:
First jumper the keying contacts at
the coil cord, at the plug and finally
right at the relay.

Occasionally, you may find a relay
that pulls in OK when you press the
mike button; the receiver stops, but
the transmitter doesn’t start. Yet,
pressing the relay with your finger
does start the transmitter. Either the
relay contacts are dirty and need
burnishing, the relay coil is partially
shorted or the relay is misadjusted. A
new relay proves the surest cure for
any of these defects.

Electronic keying

Keying without a relay saves the
cost of an expensive component—the
relay. Actually, all four changes can
be accomplished with one set of
switch contacts—in the mike. Figure
2 is a diagram of one design that incor-
porates a number of techniques found
in other models although not always
together.

Two principles allow the electronic
keying arrangement shown in Fig. 2
to turn the receiver off and the trans-
mitter on: (1) Apply proper DC oper-
ating voltage to the transistors in a
stage, and the stage operates. Remove
the voltages, and the stage stops. (2) In
typical circuitry, you can turn off any
NPN transistor by applying a high
positive voltage to its emitter circuit.
This is termed a kill voltage. Return
the emitter circuit to ground potential,
and the stage turns on again.

Figure 2 shows how this happens.
This keying design uses one DC volt-
age bus in two ways. The same voltage
serves both as a kill voltage and as a
supply voltage. Source point 4 in the
Fig. 2 diagram marks the voltage (6.1)

xmiT
; BUFFER
O_T — }—T

SOME MICROPHONES USE A LEAF
switch (right), while others use a plunger-
type DPDT switch.

used for transmit-receive keying.

Study the supply line bus first. This
DC branch supplies voltage to the col-
lector of the receive mixer, as well as
bias for the base. It is not necessary to
show the other receiver stages on the
diagram; the 6.1-volt supply goes to
each of them. Note that the emitters
of these receiver stages go to ground
through the usual resistor.

Pressing the mike switch to its trans-
mit position grounds point 4. The
voltage drops to zero. Resistor R4
limits the current so the short doesn’t
overload the DC input. Of course, the
receiver stages can’t operate with zero
voltage fed to their collectors and bases.
Releasing the mike button restores
the voltage, and the receiver works.

Turn your attention now to the con-
nections along the bus labeled the “kill
line.” First, look at the transmit buffer
stage. The collector voltage on this
transistor comes from source point 1.
The bias voltage develops through self-
bias. But the stage can’t operate —with
6.1 volts positive on the emitter, the
stage is dead.

But move that mike-switch contact
from the receive mode to the transmit
mmode, and the voltage goes to zero.
Grounding the emitter circuit this way
brings the stage to life.

The same operating principle controls

RF AMPL

138V
o

it
A
h

TRANS

[ H L

1

1 DUTFL'
] j 1 =
_J_ I SUPPLY LINE TO

= RECEIVER, STAGES
- I MIXERS, IF's, SQUELCH
- F-J = - RECEIVE OSC 2
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the transmit oscillator IC. ThisIC turns
on when the mike switch grounds one
of its pins. The rest of the time, during
the receive mode, the positive Kill-line
voltage deactivates the transmit oscil-
lator IC.

Generally, only two or three trans-
mitter stages need to bekept off during
the receive mode. The driver and final
stages can stay idle and draw a bit of
current from their DC voltage supplies
with no harm done. These stages do
not really operate until driven by the
RF drive signal from the transmit
oscillator and buffer stage. The mike
amplifier is usually included among
the switched stages, kept off during
the receive mode so that no mike
sound can reach the audio stages.

Cutting off the receiver and turning
on the transmitter takes care of
switchover operations Nos. 1 and 2
listed earlier. Now let’s consider a
third operation: the antenna.

There’s really no need to transfer
the antenna. You can connect the
transinitter’s RF output to the same
point as the receiver input, and leave
it. However, the receiver input needs
protection from the transmitter’s RF
power. Diode D2 and the kil line
(see Fig. 2) provide such protection.

With 6.1 volts on its cathode, diode
D2 is reverse-biased and exerts no ef-
fect on the base circuit to which it’s
connected. Closing the mike switch
grounds the cathode, and D2 becomes
conductive.

fhe last transfer operation concerns
the speaker switchoff. Figure 2 shows
how this is done: Pressing the mike
switch to the transmit position un-
grounds the speaker or the audio trans-
former.

Switching other stages

The keying setup shown in Fig. 3
probably needs little explanation. You
know that applying a positive voltage
to the NPN transistor emitters holds
them cut off. So, in this system the
mike switch grounds the emitters of

FROM FROM
TRANSMIT RECEIVE
CRYSTALS CRYSTALS
3w
—-n—e
E W 4
TO

NPN EMITTERS

IN RECEIVER

{ RACV/TRANSMIT
0sc
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FIG.3—KILL LINES FOR TRANSMIT OR RECEIVE ARE

grounded by mike switch. Same lines connect crystals through diodes.

WwWWW . americanradiohistorv.com

8261 HOUHVIN

(3]
©o


www.americanradiohistory.com

either the receive or transmit stages.

There’s one additional refinement —a
transmit lamp connects to the transmit
side of the mike switch. The diode
keeps the source 6 voltage from reach-
ing the lamp, because the source 1
voltage is more positive, which keeps
the diode backward-biased. Grounding
the mike switch places the full source
I voltage across the lamp/resistor, and
the lamp glows. The same switch
contact takes the source 6 voltage to
zero as the diode finds forward bias
(cathode-grounded).

In one model, an added trick lets the
designer use only one transistor for
both the transmit and receive oscilla-
tors. Here’s how it works.

Consider voltage source 6 first., Ap-
plying this voltage to the D3 cathode
keeps the diode open. Transmit crystals
therefore have no effect on the oscil-
lator. Meanwhile the source 4 voltage
is grounded, and diode D4 conducts.
Diode D4 connects a receive crystal to
the oscillator (whichever crystal the
channel selector chooses).

Pressing the mike switch reverses the
situations: Source 6 is grounded, D3
conducts and a transmit crystal con-
nects to the oscillator. Source 4, at
full voltage, cuts off diode D4, block-
ing any receive-crystals effect.

Transistor keying

A few transceivers incorporate a
transistor to make the change from the
receive mode to the transmit mode.
One simple arrangement appears in
Fig. 4. This diagram shows that PNP
transistor Q1 does not conduct aslong
as the base DC circuit stays open; no
bias can develop. Closing the mike
switch completes the base return path.
Transistor Q1 conducts and places the
voltage at source points 4 and 5.

You already know how the two
voltages work. Source 4 feeds a DC
supply voltage to the transmitter stages.
If the mike switch is open, there is no
DC voltage at source 4 and the trans-
mitter stays off. Meanwhile, thelack of
voltage at source 5 leaves the receiver-
stage emitters at near-zero volts, which
is about the same as grounding them;
and the receiver works.

With the mike switch closed, tran-
sistor Q1 conducts, voltage at source S
kills the receiver stages, and voltage at
source 4 activates the transmitter. It’s
as simple as that.

Some designers prefer switching the
DC supply voltage between the receiver
and transmitter stages. Yet, they want
to avoid the cost, bulk and mechanical
problems of a relay. So, you find quite
a few low-cost CB models including a
transistor and diode or several tran-

136V

"MIKE SWITCH CLOSED

127V
il v

13

3 10

av
5612 B9V KiLL vaLTABE

% | FOR RECEIVER
STAGES{TD NPN
EMITTERS)

SUPPLY VOLTAGE
FOR TRANSMITTER
STAGES

MIKE

’_k‘g
||H

F1G.4— ELECTRONIC SWITCHING, WITH
transistor turning on supply voltages, ap-
pears only in a few low-cost sets,

rangement. First, let’s suppose the
mike switch is open. A connection to
the 8.6-volt regulated line places a
high positive voltage on the emitter of
PNP transistor Q1. However, with the
base circuit open, Q1 cannot conduct.
Source 5 develops no voltage, which
means the transmit stages cannot oper-
ate, since they depend on source 5 for
their voltage supplies.

Source 6 obtains voltage through the
390-ohm resistor. Diode D1 cannot
conduct, since its cathode faces an
open mike switch. Source 6 feeds the
receiver stages, and they operate.

Now, with the mike switch closed,
two things happen. First, grounding
the D1 cathode causes D1 to conduct.
This conduction shorts out the 6.5
volts at source 6, dropping it to zero.
Without any operating DC voltage, the
receiver stages stop working.

Second, completing the base-bias
circuit allows Q1 to turn on. The 8.6-
volt supply travels easily to source
point 5, and from there to the trans-
mit stages; so, the transmitter operates.

About the most complex transistor
keying system you’ll find, (at least in
low-cost radios) is shown in the dia-
gram of Fig. 6. Again, to visualize how
this system works, imagine the mike
switch is open. A strong positive bias
is applied to Q1 through resistor R1.
While conducting, Q1 applies a posi-
tive DC supply from the 13.6-volt
input line to the diode D1 anode. The
forward-biased diode applies the volt-
age to source point 7 and the receiver
stages.

Resistor R2 carries the voltage down
to the base of Q3. This voltage turns
on Q3, which then acts as a short at
the base of Q2. 136V

86V REG
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FIG.5—WHEN MIKE SWITCH CLOSES,
diode grounds receiver supply voltage, and
transistor applies voltage to transmitter.

age at source 7 drops to practically
zero and the receiver stops operating.

With little or no voltage being sent
through Q1, the base of Q3 has insuf-
ficient bias to turn on, so Q3 appears
as if it is open. This *“‘open” condi-
tion lets the R3 voltage bias Q2 into
conduction. Therefore, source point 9
develops DC voltage, thus turning on
the transmitter stages.

Troubleshooting keying circuits

You already know that a broken
wire inside the microphone coil cord is
the most likely cause when a transmit-
ter won’t key. Check the mike switch,
too. Burnishing the contacts helps, if
they are accessible. But be careful not
to warp the contact leaves; they get
out of adjustment easily. When you
have the set open on the bench, clip a
jumper lead across the keying point
(where the mike-switch wires connect).
This will tell you instantly whether the
trouble is in the mike/plug/cord com-
bination or in the transceiver chassis.

Wherever a mike switch grounds cer-
tain circuits for transmit keying, test
with jumper leads. Where DC voltages
are switched, disconnect the mike-
switch wire from its DC voltage source.
Try jumpering the voltage first to one
side, then the other.

Transistors or diodes are usually the
cause of improper transistor keying.
Fast ohmmeter and/or transistor tester
checks may save you a lot of analysis.
In a complex system such as that
shown in Fig. 6, a clamping voltage
can be your best troubleshooting de-
vice. Start with the last transistor in
the chain (example: Q2 in Fig. 6) and
work your way back.

With no base I
bias, Q2 cannot "E 3
Hence

operate.
source point 9
develops no DC =
voltage, and the
transmit stages
remain inactive.
Closing the mike
switch shortsthe

base of QI to =
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the multi-crystal types.

THERE IS ONE SECTION IN A CB
transceiver that operates whether you
are transmitting or receiving—the fre-
quency synthesizer. This section initi-
ates internal RF signals for both
receiver and transmitter.

Inexpensive CB radios are predomi-
nantly 23-channel sets. Very few use a
phase-locked loop. Some 80 percentin-
corporate frequency synthesizers, by

6-4-4 CRYSTAL COMBINATIONS
CH
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Servicing Synthesizers

How to troubleshoot both the PLL and

far the most popular being the 644
type of synthesizer. This version con-
sists of a master oscillator with six
crystals, a receive oscillator with four
crystals and a transmit oscillator with
another four crystals. A few low-priced
transceivers use a 64-2 synthesizer,
having six and four crystals in two
synthesizer oscillators, and one each in
the receive and transmit oscillators.
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FIG. 1-THE 6-4-4 SYNTHESIZER FALLS

ings: 37/10/10 (the most popular) and 17/9/10, using a 10-MHz high IF signal.
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How synthesis works
Synthesizer operation

is easy to
understand, no matter in what kind of

CB radio.
dyning.

The block diagram of Fig. 1 shows
the type of syntehsizer used by a
majority of low-cost 23-channel CB
radios; the most common crystals for
this type of radio are shown. You are
safe in stocking up on these crystals. . .
you’ll use them.

First, study the operation of this syn-
thesizer during the transmit function;
the receive oscillator is off, and the
transmit oscillator is on.

For example, assume the channel
selector is set for CB Channel 9. To
discover which crystals are activated,
consult the crystal combination chart
in Fig. 1. (Each Sams PhotoFact Sche-
matic contains a similar chart.)

In our example, crystals X3 and X11
are the ones involved in transmitting
the Channel 9 signals. (Remember,
the receive oscillator is off.) The signals
generated by the synthesis oscillator
and the transmit oscillator meet in
the transmit mixer, where they hetero-
dyne. Subtracting the crystal X11 fre-
quency from the crystal X3 frequency,
(37.700 minus 10.635) gives 27.065
MHz—the output of the transmit mixer.

Release the mike button and the set
returns to the receive condition. This
cuts off the transmit oscillator and acti-
vates the receive oscillator. The synthe-
sis oscillator continues to operate. The
Channel 9 crystal combination for re-
ceive is crystals X3 and X7.

However, the Fig. 1 block diagram
shows that the signals from these two
crystals do not heterodyne together
directly. Instead, the synthesis oscil-
lator signal goes to the first receive
mixer, where it heterodynes with
whatever incoming CB signals are
present. Since the channel selector is
set at Channel 9, here’s what happens
if there is a Channel 9 signal present.

Crystal X3 produces a 37.700-MHz
signal. If that signal heterodynes in the
first receive mixer with a 27.065-MHz
signal the resulting high IF signal is
10.635 MHz. This high IF signal mixes
in the second receive mixer with a sig-
nal from the receive oscillator. Since
crystal X7 is selected when the switch
is at Channel 9, the 10.635-MHz signal
heterodynes with a 10.180-MHz signal.

It involves simple hetero-
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FIG.2—THE 6-4-2 SYNTHESIZER HAS HIGH- AND LOW-FREQUENCY SYNTHESIS
oscillators, and separate single-frequency receive and transmit oscillators.

The difference is 0.455 MHz—of 455
kHz, the low intermediate frequency.
Using the same method, you can fig-
ure out how any other channel oper-
ates. The crystal combinations chart
will show you which crystals are used
in any channel position. The 37/10/10
crystal frequency arrangement shown
in Fig. 1 is typical and the most com-
mon. However, there is another set of
frequencies that is used fairly often—
17/9/10. Frequencies for each of these
crystals are listed in the box in Fig. 1.
Crystals in the vicinity of 17 MHz con-
trol the synthesis oscillator; crystals
near 10 MHz operate the transmit oscil-
lator; and those near 9 MHz control
the receive oscillator. If you see many
of these sets, it’s probably a good idea
to carry one each of these crystals also.
Most of these receivers are double-
conversion units. On schematic dia-
grams, the high IF is labeled either
10 MHz or 10.7 MHz, depending on
the synthesizer crystals. Either way,
the receive oscillator then heterodynes
that high IF signal down to the second
or low IF, which is always 455 kHz.
The so-called 10.7-MHz high IF sig-
nals are actually at 10.6 MHz, but they
are listed that way because 10.7-MHz
IF coils are common. The coils can be
aligned at whatever frequency the
synthesis crystals beat the incoming
CB signal down to: Slightly above 10.6
MHz in 37/10/10 combinations and
barely above 10 MHz in the 17/9/10
arrangement. Occasionally, 37/10/10
models will have a ceramic-tuned filter
instead of coils between the two mix-
ers. Almost always, it is listed as a
10.7-MHz filter, but it actually centers
a bit below that frequency.
To be sure you understand the syn-
thesis system shown in Fig. 1, use your

calculator to go through the following
17/9/10 example: Assume the channel
switch is set to Channel 19. Crystals
X5 and X9 control the synthesis and
receive oscillators, respectively.

Incoming signals mix with the
17.165-MHz synthesis signal to create
high IF signals. Only a 27.185-MHz
(Channel 19) signal places a 10.020-
MHz signal into the second receive
mixer. And that’s the only high IF
signal that can heterodyne 9.565 MHz
(from crystal X9) and produce the cor-
rect low IF signal of 455 kHz. Any
other incoming CB signal produces the
wrong intermediate frequencies and is
rejected.

In the transmit mode, crystals XS
and X13 heterodyne in the transmit
mixer. Together their 17.165-MHz and
10.020-MHz signals produce a 27.185-
MHz signal, the carrier for Channel 19.

Another synthesizer

Figure 2 shows a type of frequency
synthesizer found in some low-cost
CB’s. I call it a 6-4-2 synthesizer. But
you might also call it a 23/14 system
because of the approximate number
of crystal frequencies in the two syn-
thesis oscillators. Again, it pays to
keep this dozen crystals on hand.
(Two crystals belong in the transinit
and receive oscillators.)

Both synthesizer oscillators operate
continuously when the set is on, for
both transmit and receive functions.
Let’s choose Channel 23 for example.
I recommend you run through the
heterodyne calculations to see how
this synthesizer operates in the trans-
ceiver. Fire up your calculator.

For Channel 23, the Fig. 2 chart
names crystals X6 and X10. Crystal
X6 holds the high-frequency synthesis
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oscillator at 23.540 MHz. Crystal X10
holds thelow-frequency synthesis oscil-
lator at 14.990 MHz. This synthesis
mixer is additive; its output signal is
38.530 MHz.

In the transmit mode, the receiver
mixer and oscillator are disabled. The
transmit stages are all turned on. An
11.275-MHz signal mixes with the
38.530-MHz signal in the subtractive
transmit mixer. Subtracting 11.275
MHz from 38.530 MHz gives 27.255
MHz, the carrier frequency for Channel
23.

In the receive mode, the transmit
stages are off and the receive stages are
on. As in the other systems, the syn-
thesizer frequency beats in the first
receive mixer signal with incoming CB
signals from the receiver’s input RF
amplifier. The only CB signal that
produces the correct 11.275-MHz high
IF is the 27.255-MHz signal. You can
check it on your calculator. Just sub-
tract 27.255 MHz from the 38.530-
MHz synthesizer signal.

Next, the 11.275-MHz IF signal
heterodynes in the second receive
mixer stage with an 11.730-MHz signal
from the receive oscillator. Your cal-
culator will show the difference is
0.455 MHz—which is the 455-kHz
low IF signal.

Just as an exercise in understanding
double-superhet receivers, use your
calculator to see what happens to any
other incoming signal, beating with the
Channel 23 synthesizer signal. Suppose
that the antenna is receiving signals
from Channels 2, 4, 8 9, 12, 17, 19
and 23. Choose any one of these sig-
nals and run it through the two mixers.

For example, try channel 9. Sub-
tracting 27.065 from 38.530 (with
the synthesizer set for Channel 23)
gives an IF signal of 11.465 MHz. The
high IF signal transformer, since it is
tuned to 11.275 MHz, tries to reject
this signal, but a small portion prob-
ably gets through to the second mixer.

In the second mixer, whatever is left
of this 11.465-MHz IF signal mixes
with the 11.730-MHz signal from the
receive oscillator. The difference fre-
quency is 0.265 MHz, or 265 kHz.
That’s a long, long way from 455 kHz.
There is no way a 265-kHz signal can
make it through the low IF amplifiers.
Thus, the set has rejected the original
Channel 9 signal.

If you work out any of the other
signals except Channel 23, you'll see
that the same thing happens to them.
On the other hand, if you change the
channel selector switch to choose a
new combination of synthesizer crys-
tals, the incoming signal frequency for
that channel will heterody ne ultimately
to exactly 455 kHz.

Troubleshooting synthesizers
Three instruments are all you need
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to troubleshoot, diagnose or analyze
synthesizer faults: a digital multi-
meter (DMM), a frequency counter
and a calculator.

With synthesizers, only two kinds of
components give the most trouble.
The worst offenders are transistors;
the second most troublesome are crys-
tals. In an oscillator that is running
off-frequency, the fault is probably a
crystal. If the output voltage is too
weak or missing, you can usually
blame the transistor. Occasionally, a
switch or other component can cause
the voltage problem.

Your frequency counter is the first
instrument to reach for. Figures 1 and
2 show test points. In some CB
models, these test points are brought
to test-point posts on the PC board. In
other models, you might have to hunt
the base of a transistor for the test
connection. Be sure your frequency
counter is sensitive enough to be
locked by the signal, which in some
oscillators may not exceed 20 to 40
volts P-P.

Use the crystal combinations chart
in Fig. 1 to find the proper arrange-
ment for the 644 synthesizer. Con-
nect the frequency counter to test
point 1. Set the channel selector
to enough different channels to verify
all six crystal frequencies in the
synthesis oscillator. None should vary
more than 1000 Hz from the indi-
cated frequency. A crystal with a mar-
ginal frequency might leave the trans-
mitter legal but not received well by
other CB stations. Likewise, it might
make the receiver operate marginally,
even while testing OK for sensitivity.

Furthermore, anytime a crystal
varies by 1000 Hz, you can expect it
to shift more. Replacing such a crystal
is your best insurance against a quick
callback.

Second, use your frequency counter
to test the output of the transmit
oscillator (TP2). If no test point is
provided, go to the base of the transmit
mixer. If the mixer input point is the
same for both signals, one may override
the other, and the result may confuse
the counter. You might conclude that
one oscillator is running and the other
isn’t.

You have two alternatives. Some
technicians keep a 0.1 uF capacitor,

FOURTEEN CRYSTALS are a sign that the
synthesizer is 6-4-4; the 6-4-2 synthesizer
needs only twelve crystals.

with test leads attached, for killing an
oscillator. You just clip the capacitor
jumper from the oscillator base to
ground. That lets only the signal from
the other oscillator show up at the
mixer input.

The other alternative is to move the
frequency counter to test point 3. If
all six synthesis oscillator crystals are
OK, any discrepancy in the 27-MHz
output votlage from the transmit
mixer must be caused by either a bad
mixer or a faulty crystal in the trans-
mit oscillator. If the signal is merely
off-frequency, blame the crystal. If the
mixer transistor is defective, you
might find either no output voltage at
all or only from one or the other
oscillator.

In any case, these three fast fre-
quency checks show you the condition
of the synthesis oscillator, transmit os-
cillator and mixer.

Test point 4 lets you verify the fre-
quency of the receive oscillator. If it’s
wrong, the proper low IF cannot be
developed by signals in the first mixer.

With a strong input signal and a
sensitive frequency counter, you can
check the high IF at the first-mixer
input. If you don’t know what the
exact frequency should be, get out
your calculator. From the frequency
of whatever synthesis crystal the chan-
nel selector switch has chosen (see
Fig. 1), you subtract the assigned fre-
quency for that CB channel. The dif-
ference is the IF you should expect.
In a 37/10/10 synthesizer, a normal

23-Channel PLL

YOU MAY RUN INTO SOME TROU-
ble trying to understand how low-cost
sets with a phase-locked loop (PLL)
work. Many diagrams are misleading.
They don’t really indicate the way a
PLL operates. A block diagram shows

separated portions of an integrated
circuit, without ever showing the
internal connections that interrelate
the separate sections. The block dia-
gram shown here will try to circum-
vent this problem.
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high IF signal ranges from 10.595 MHz
to 10.635 MHz. In the 17/9/10 con-
figuration, the IF frequency is from
10.0 MHz to 10.04 MHz.

If you suspect a transistor is causing
the problem, you can check it quickly
by analyzing voltages with your DMM
or by taking the base lead loose and
measuring forward and backward with
the ohmmeter. You also save time if
you use a quick-check ty pe of in-circuit
transistor tester.

Troubleshooting a 6-4-2 synthesizer
(see Fig. 2) differs only slightly. First,
you check all the crystals in the HF
oscillator by connecting the frequency
counter at test point 1. Then, check
the IF oscillator crystals at test point 2.
Finally, verify that these crystals are
heterodyning to the right frequencies,
by connecting the frequency counter
at test point 3. If all crystals are OK
in both oscillators, all you have to do
is check one combination just to be
sure the mixer is working properly.
Here’s where your calculator comes in
handy, because service schematic dia-
grams seldom list synthesis-mixer out-
puts.

For example, suppose the channel
selector isset at Channel 12. The switch
connects crystals X3 and X10 to their
respective oscillators. Since the mixer
is additive, your frequency counter at
test point 3 should read close to
38.380 MHz.

Then, move to test point 4. Any dis-
crepancy in frequency here, with the
synthesizer frequency at test point 3
being correct, indicates there is a fault
in the transmit-oscillator frequency.
Or, perhaps the same 38-MHz fre-
quency shows up at test point 4; that
means the oscillator isn’t working.

Ordinarily, the best place to start
testing the receiver side is at the receive
oscillator, in both 644 and 64-2
synthesizers. In Fig. |, the receive os-
cillator test point is No. 4; in Fig. 2,
it’s test point 5. Use a frequency
counter to find out whether or not the
oscillator is working accurately.

1f your frequency counter is not sen-
sitive enough to check the oscillator
output directly, try checking at a
mixer output. In the receiver, this may
still not suffice, because there may be
less signal following the mixer than
out of the oscillator.

You may already know how a PLL
operates, but here’s an explanation.
This circuit is common in low-cost
23-channel sets; it uses either the PLL-
0O1A integrated circuit or the PLL-02A
IC. A few other PLL IC’s are used;

8 8161 HOUVYW
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they work about the same.

The heart of any PLL system is a
DC-tuned oscillator, called a voltage-
controlled oscillator (VCO). The main
job of a VCO is to provide the internal
signal for the receive and transmit
mixers. In 23-channel sets, the same
VCO frequency is used for both trans-
mit and receive modes. Only resetting
the channel selector switch changes
the VCO’s output frequency.

A phase-locked loop tuning system
takes its name from the loop formed
by the stages controlling the VCO
frequency. A sample signal from the
VCO is fed to aloop mixer and hetero-
dyned against the signal from an over-
tone oscillator. The overtone oscillator
runs on the third overtone of an
11.8066-MHz crystal; its output is
therefore nominally 35.42 MHz.

The VCO can run at almost any
frequency. But for the sake of exam-
ple, let it run at 37.66 MHz. This
frequency, mixed with the signal from
the overtone oscillator, produces a
loop signal at 2.24 MHz.

This 2.24-MHz signal is fed through
a buffer amplifier, to a programmed
downcounter or divider, which is part
of a TTL-type IC.

A specially designed channel selector
switch connects a particular combina-
tion of high and low voltages to certain
pins in the IC. In ourexample, suppose
the channel selector is set at CB
Channel 1. High and low voltages pro-
gram the divider to down-count by a
factor of 224,

A 2.24-MHz loop signal fed into this
224 down-counter produces an output
signal at 0.01 MHz, or 10 kHz. And
that output signal is fed to a phase
detector.

Meanwhile, a reference signal is being
developed by a reference oscillator
that is controlled by a 10.24-MHz
crystal. Passing through a buffer stage,
this signal is fed to another divider,
inside the IC, which produces a fixed
1024 down-count. Hence, the reference
oscillator and the 1024 divider pro-
duce a tightly controlled reference
signal at 10 kHz.

This 10-kHz reference signal pro-
ceeds —still inside the IC —to the same
phase detector that receives the down-
counted loop signal. The phase detector
checks to see if both signals match pre-
cisely in frequency and phase. If they
do, as in the example just described,
the DC voltage output DC of the phase
detector stabilizes. Do not make the
mistake of thinking that the voltage
output goes to zero; it does not. The
phase detector simply holds a ramp
voltage at some specific value. This
DC voltage is applied to the voltage-
controlled oscillator, and determines
its frequency.

To understand how this PLL system

DELTA

10.695

OVERTONE
0sc

TUNE

MHK2
FROM FIRST & SECOND T0
RLVR RCV B RECEIVE  |—aw 455 khz
MIXER ? MIXER IF AMPLS,
35.42 MH2 AMPL §
TP3 H
l LOOP P2
MIXER - vee O 3756~ 37.95 MH2
0
[ xR
AMPLS
2009 27mHz
1
XMIT XMIT
BUFFER MIXER E nsC
10kH2 _L
TP P —
P B ™5 10.695
: P . 17VDC APPRDX MHz
253 Mz T : T
PHASE DETECTOR
PROGRANMED REFERENCE REFERENCE
COUNTER BUFFER ] D5C
FIXED DIVIDER
L 1024
21  — S
10.24MH2 T

TP A
10 kHz

TYPICAL 23-CHANNEL PHASE-LOCKED LOOP CAN BE TESTED WiTH DC CLAMP
voltage connected to test point 5, so you can control the voltage-controlled oscillator {(VCO)

manually.

controls the VCO frequency, let’s
turn the channel selector switch to
Channel 9. As you know, the channel
selector switch chooses the high and
low voltages that are applied to the
programmed divider inside the IC. Re-
arranging the high and low voltages
reprograms the variable divider to a
new down-count factor. For Channel 9,
because of the divider’s inner design
this down-count factor is 234.

You know immediately that the
37.66-MHz VCO frequency will not
provide the right loop signal. In order
for the phase detector to receive a
10-kHz signal from the programmed
counter, a 2.34-MHz signal must come
down the loop from the loop mixer.
Mixing a 37.66-MHz signal from the
VCO with a 35.42-MHz signal from
the overtone oscillator results in a
signal of 2.24-MHz, not 2.34 MHz.

The 2.24-MHz signal on the loop
line is now divided by 234 instead of
224. Obviously, this cannot produce a
10-kHz signal for comparison with the
reference. The phase detector senses
this discrepancy. It sets its ramp volt-
age in motion, which then starts
swinging the VCO frequency. Only
when the VCO frequency reaches
37.76 MHz does the phase detector
stabilize the ramp voltage.

Why a VCO frequency of 37.76
MHz? Because this is the frequency
which, when it is beat against the over-
tone oscillator signal of 3542 MHz
produces a 2.34-MHz loop signal. And
this is the only loop-signal frequency
that will divide perfectly to 10 kHz
in the programmed down-counter. In
addition, the phase detector can lock
only at that frequency. Any slight
shift in the VCO frequency throws the
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phase detector off, and its ramp volt-
age automatically corrects the VCO
frequency.

The PLL diagram shows where the
VCO output goes. When the transmitter
is keyed, the output mixes with the
transmit oscillator. In the case of
Channel 9, in which the VCO is stabil-
ized at 37.76 MHz, the subtractive
transmit mixer heterodynes 37.76 MHz
and 10.695 MHz to produce a fre-
quency of 27.065 MHz, which is the
Channel 9 carrier frequency.

When the receiver is operating, the
VCO output mixes with incoming sig-
nals from the receiver RF amplifier.
From here on, operation is similar to
CB receivers using synthesizers. In this
case, only a frequency of 27.065 MHz
will mix with the 37.76-MHz signal
from the VCO to produce a 10.695-
MHz high IF signal. And that is the
only signal that can beat in the second
mixer with a 10.24-MHz signal and
produce a 455-kHz low IF signal. You
may have noticed, a sample of the
10.24-MHz reference signal is fed to
the second mixer instead of a receive
oscillator signal.

Troublehunting in PLL

That’s how a 23-channe] PLL system
works. Now, how do you troubleshoot
it? Here’s a step-by-step procedure
that uncovers virtually any defect you
are likely to encounter in a PLL.

First, here’s a point to remember.
Suppose you narrow down atrouble to
the inside sectionsof an 1C. This means
replacing the entire IC. Some sections
are contained in more than one IC,
and some discrete stages use transistors.
Adapt your techniques to suit.

Start measuring DC voltage at test
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point 4. The service schematic should
indicate the voltage there within a few
tenths of a volt. If thisvoltage is wrong,
the VCO can be far off-frequency or
even pushed to the point where it
stops oscillating. The PLL system
shown in the block diagram states that
1.7 volts is nearly correct. So, the volt-
age should fall somewhere between 1.3
and 2.1. Much voltage outside that
range indicates trouble, but this does
not necessarily show where the trouble
is.

Next, clamp the DC voltage line at
test point 4. Choose a well-filtered and
well-regulated DC power supply. Con-
nect its output to test point 4. If there
is no test-point post, clip this output
to the DC voltage line that feeds the
capacitive diode controlling the VCO
frequency. Clip your multimeter to
the same point and adjust the DC sup-
ply to approximately 1.7 volts, or
whatever value the schematic calls for.

Now connect a frequency counter to
the VCO output (test point 2). The
frequency should fall somewhere with-
in the limits specified for that VCO.
Sets having PLL-O1A IC’s run the VCO
at a frequency of 21 MHz, and the
discrete-reference oscillator operates at
6.4 MHz. The PLL-02A and most other
23-channel systems operate the VCO
near a 38-MHz frequency, with a
10.24-MHz frequency reference.

Actually, the VCO shown here
operates from 37.66 MHz to 37.95
MHz. If the proper voltage does not
bring the VCO into this frequency
range or very close, the VCO needs
servicing or adjustment.

Next, if the frequency is alsmot cor-
rect, adjust the clampvoltage — without
regard to its specific value—to make
the VCO operate at some steady fre-
quency. The precise frequency doesn’t
matter much as long as you can mea-
sure it and it holds steady.

For example, assume your counter
reads 36.710 MHz. Move the counter
to test point 3, the overtone oscillator
output. If the loop-mixer input is
missing or is not precisely at 35.42
MHz, there’s your trouble; cure it.

Take out your calculator; it’s an
important servicing tool. Keep it
handy because you’ll be doing several
calculations.

Whatever frequency comes from the
overtone oscillator, subtract that from
the measured frequency of the clamped
VCO. Suppose, for example, that the
DC-clamp voltage has set the frequency
of the VCO oscillator at 37.705 MHz,
Simultaneously, your frequency coun-
ter shows the overtone oscillator out-
put at 35.422 MHz. Your calculator
tells you that the difference between
the two frequencies, which is or
should be the output of the loop mix-
er, i5 2.283 MHz.

Your frequency counter ought to
find that 2.283-MHz frequency at the
mixer output or at test point 3 fol-
lowing the buffer stage. If it doesn’t,
there’s trouble in the mixer or buffer
stages. If this signal iswrong or missing,
you’ll have to cure the trouble before
you proceed.

Next, check the dividing action of
the programmed divider or down-
counter in the IC. But, you say, the
output goes to the phase detector,
which is also inside the IC. How can
you check this? Most monolithic PLL
IC’s include internal test points that
are brought out to blank pins. There-
fore, you can check the divider action
with your frequency counter.

Remember that the 2.283-MHz
(2283-kHz) frequency is the signal
that enters the programmed down-
counter. Set the channel selector to
any channel you wish. The system is
disabled, because of the DC clamp
voltage on the VCO control line, so
dialing the switch does not affect the
VCO. Just for example, set the switch
for Channel 1. The divider factor there
is 224 for Channel 1. Therefore, the
divider should divide by 224 whatever
frequency enters.

With your calculator, divide 2283
kHz by the factor the channel switch
has selected, which is 224. Your cal-
culator tells you that the output of the
programmed divider should be 10.192
kHz. If you had chosen some other
channel, the divider factor would be
different, and the frequency at test
point B would also be different.
However, your calculator would tell
you what it should be. For instance,
with Channel 9 and a divider factor of
234, the output frequency should be
2283 kHz divided by 234, or 9.756
kHz.

Now let your frequency counter
verify whether or not the programmed
down-counter produces the correct
frequency (in this case 10.192 kHz).
Connect the counter to whichever IC
pin corresponds to test point B on the
IC you’re working with. If the fre-
quency is within a couple of Hz, the
programmed divider is working cor-
rectly, If the symptom complaint has
been that one or two channels are
incorrect, verify the down-count for
those channels.

When your frequency counter veri-
fies everything your calculator has told
yoy around to this point in the loop,
then everything so far is working OK.
Now, check out the reference side of
the PLL. The frequency counter at
test point 1 indicates whether the
reference crystal is on-frequency and if
the oscillator and buffer are working.
Most systems in low-cost 23-channel
CB’s operate with a 10.24-MHz refer-
ence frequency. (An exception is those
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using the PLL-O1A IC, which operates
with a 6. 4-MHz reference frequency.)

Then, if the reference stages are
working, check the fixed divider inside
the IC. Again, there is a no-connection
pin that forms the output test point
(test point A) for the fixed divider.
Your frequency counter should verify
the exact down-count, whether from
6.4 MHz or 10.24 MHz, always to ex-
actly 10.0 kHz. If this frequency
deviates more than | or 2 Hz, find the
trouble.

Incidentally, if your frequency
counter shows the fixed-divider output
test point is 16 kHz, either the wrong
IC or a wrong-frequency reference
crystal have been installed. By the
same token, if the counter readsalmost
exactly 6.25 kHz, you have the same
trouble.

Finally, check the phase detector by
first connecting the clamp voltage
close to the VCO. Then, break the DC
line voltage somewhere between the
clamp voltage and the DC voltage out-
put of the IC’s phase detector section.
Now, with the VCO still held stable by
the clamp voltage, connect your DC
voltmeter to the phase-detector output;
the DC voltage here should be steady,
and close to the value shown on the
set’s schematic.

If everything checks out OK around
the PLL, the phase detector should
pull the VCO right onto frequency and
lock it there when you remove the
clamp voltage. If it doesn’t, the fault
is in the phase detector or ramp-voltage
section of the IC. In either case, the
IC must be replaced.

However, suppose that earlier trou-
bleshooting found that dividers were
defective. It is important that you
check both of them if you find one
bad. Why? Because the DC voltage
input, (Vcc input) might be at fault.
Usually, normal voltage is somewhere
on the order of 5 or 6. It must be close
to correct, or the IC cannot operate
normally. If you find that IC action is
defective and replace the IC when
actually the only trouble was in the
Vcc input, the new IC wouldn’t work
either. R-E
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Tests

Model FM-10

CIRCLE 95 ON FREE INFORMATION CARD

3eam Box Antenna

LEN FELDMAN
CONTRIBUTING Hi-FI EDITOR

1 HAVE FOR MANY YEARS BEMOANED THE FACT
that most purchasers of good FM tuners and
receivers seldom realize the full potential from
their investment. That’s because they do not,
or cannot, install an adequate directional out-
door antenna specifically designed for FM
signal reception. The usual 300-ohm T-wire
packed with most hi-fi tuners and receivers,
while theoretically suitable for proper FM
signal reception, generally suffers in perfor-
mance because it is seldom positioned for best
reception and often ends up casually tossed
behind the tuner or under a rug. The so-called
“rabbit ear” antennas, although they can be
oriented for best signal reception, are cumber-
some and inconvenient to place properly.

Several FM radio manufacturers have at-
tempted to design and market indoor antennas
that incorporate beooster RF amplifiers and
other electronic schemes. The trouble with
most of these schemes is that along with ampli-
fying the desired signal, they amplify back-
ground noise as well. Most FM front ends have
about as good a noise figure as can be obtained,
and increased signal strength is hardly ever a
problem unless you live many, many miles
from an FM station.

The real problem in FM reception, cspe-
cially stereo FM reception, lies in trying to
feed a proper signal to the antenna terminals—
one that is free of interfering reflections,
known as multipath. TV viewers are all too
familiar with signal reflections, since they
cause multiple images to the right of the main
picture. In FM reception, such signal reflec-
tions cause distortion, loss of stereo separation
and, in extreme cases, increased background
noise. The solution, of course, is a directional
antenna.

B.1.C.’s new model FM-10, Beam Box, is, as
far as we know, the first indoor FM antenna of
its kind. Figure 1 shows it is physically
designed to look like other high-fidelity com-
ponents. In fact, it can be positioned alongside,
under or above the rest of the components in
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your system. One of the key features of this
new indoor FM antenna is that its reception
patterns can be altered without physically
rotating the entire unit. A BEAM DIRECTION
switch at the right of the front panel hooks up
to pairs of antenna elements so that four
Figure 8 reception patterns can be obtained.
each displaced from the next by 45 degrees.
The reception patterns generated by the differ-
ent switch settings are shown in Fig. 2.

To use The Beam Box, connect its rear-
panel output terminals to the tuner or receiver
antenna terminals either by using the 300-ohm
transmission line supplied, or, if 75-ohm coax-
ial operation is desired, by a suitable length of
this type of cable terminated in a standard
connector that must be purchased separately.
If your tuner is equipped with a signal strength
meter, first tune to the desired frequency and
then use the BEAM DIRECTION switch to choose
the beam pattern that results in the greatest
deflection of the signal strength meter. Next,
the BANDWIDTH control, next to the BEAM
DIRECTION switch, is turned from its broad-
band position to its narrowband or sharp posi-
tion. When this is done, a four-section vari-
able-tuning capacitor, with its associated coils
and other passive front end parts, is introduced
as part of the antenna circuitry.

When the BEAM DIRECTION switch is set to
the narrowband position, The Beam Box acts,
in effect, as a front end in front of your tuner’s
own front end, and therefore contributes sig-
nificantly to image rejection, spurious response
rejection and, to a lesser degree, selectivity.
You simply turn the TUNING control until

MANUFACTURER'’S PUBLISHED SPECIFICATIONS:

Frequency Range: 88 MHz to 108 MHz. Antenna Gain: —5 dB (narrowband); —12 dB
(broadband). Receiving Elements: four 8th-wavelength extruded aluminum elements.
Output iImpedance: 300-ohm balanced or 75-ohm unbalanced (coaxial) connection.
Standing-Wave Ratio (VSWR): less than 1.5:1, narrowband. Bandwidth, in narrowband
position, 3 MHz at —3-dB points. Dimensions: 14%: W X 4% H X 14% inches D. Net
Woeight: 8.5 Ibs. Accessories: 44-inch length of 300-ohm transmission line, terminated
at each end with spade-lug connectors. Suggested Retail Price: $89.95.
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signal reception is optimized, observing the
signal strength meter or, if none is available,
listening for the cleanest, least noisy FM
reception. The owner’s manual suggests that
after the initial optimization, it is advisable to
recheck using the BEAM DIRECTION switch,
since occasionally a different directional pat-
tern can further improve reception once the
other controls have been sct.

Lab measurements

Two sets of experiments were conducted to
determine the usefulness of The Beam Box.
Our laboratory is equipped with a precision
field-strength meter, the Blonder-Tongue
model 4127 that reads directly in microvolts.
This meter was first hooked up to a standard
300-ohm wire dipole antenna of the type
normally supplied with most tuners or receiv-
ers. The dipole antenna was placed in a fixed
position and not reoriented during the tests
(much as it would be used in a typical instaila-
tion). Several received signals were tuned toon
the field-strength meter and readings were
recorded.

Next, The Beam Box was connected to the
field-strength meter and tuned to the same
signal frequencies. The received signal
strength was again recorded. Results of these
tests are listed in Table I and, as can be seen, in
most instances, signal strengths received using
an optimally adjusted and tuned Beam Box
were greater than those received using the
nominally positioned standard dipole anten-
na-—despite the fact that The Beam Box (by
virtue of its 8th-wavelength clements) actually
has less theoretical gain than a half-wave
dipole antenna. Even in the few instances
where signal strengths were greater using the
dipole antenna, subsequent listening tests re-
vealed that reception quality was superior
when The Beam Box was used, once again
proving that the signal quality counts more
than actual signal strength.

Our second experiment involved measuring
the residual background noise of an FM
received signal. FM noise reduction is not
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always a function of signal strength. There are
a few FM tuners and receivers around (nota-
bly, those manufactured by Harman Kardon)
that do provide what is called a quieting meter
instead of the usual signal strength meter. To
simulate this kind of indication, we connected
a bandpass filter (tuned to around 100 kHz) to
the detector output of a tuner. The output of
the filter was connected to the vertical input of
an oscilloscope. Since the filter allows only
noise components in the 100-kHz region to
pass through, the audio modulation of the
received signal does not affect the display. This
sort of display gives a good indication of
quieting or noise content in a received FM
signal.

We tuned to a relatively weak signal, using
The Beam Box, with the BEAM DIRECTION
switch and tuning controls set arbitrarily. Fig-
ure 3 shows the high leve! of background noise
(lack of quicting) that resulted. We then opti-

mized the BEAM DIRECTION, switched to the
narrowband position, and tuned the tuning
control on The Beam Box and the noise
quickly diminished, as shown in Fig. 4. By way
of comparison, we then connected a standard
dipole antenna to the same tuner, which

remained tuned to the same frequency. Figure
5 shows the noise pattern that resulted, which
was considerably greater than the noise pattern
obtained when the properly tuned Beam Box
was used. We then connected a six-eclement
outdoor antenna, properly oriented by a rota-
tor, and observed the noise pattern shown in
Fig. 6. Obviously, if money is no object, such
an installation would still outperform The
Beam Box, as you might have guessed.

Our overall product summary is found in
Table 2, together with summary comments
concerning The Beam Box. For those who
might wonder why we rated the price-perfor-
mance ratio as excelient, the only thing that
beats the performance of The Beam Box is a
carefully installed, highly directional outdoor
antenna. However, the cost of such an instalia-
tion (including the price of the antenna and
accessory parts, cable, mast and, likely a rota-
tor if all your station signals originate from
points about the compass) might well be
double or triple that of The Beam Box. R-E
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2'8 able in the Z-80

LAST MONTH, WE LOOKED AT THE VARIOUS
addressing modes of the Z-80. This
month, we’ll examine three different
ways the Z-80 can be interrupted.

Interrupts

The Z-80 has two interrupt inputs—
INT, which typically comes from an
external device requesting 1/O (/nput/
Output) service; and a nonmaskable in-
terrupt, NMI. The nonmaskable in-
terrupt is the least sophisticated of the
two; so, NMI will be examined first.

The NM| interrupt cannot be disabled
by the b1 (Disable /nterrupt) instruction.
This means that even if the NMI line to
the Z-80 is brought to a logic 0 level, the
CPU will always act on the interrupt.
The NMI signals important system con-
ditions that must be acted on immedi-
ately, such as system power failure or
system reset. Whenever the NMI line is
brought to a logic-low level by external
circuitry, the CPU executes a RESTART
instruction to memory location 0066H.
You will recall that a RESTART instruction
automatically saves the contents of the
program counter by pushing it into the
stack, and the RESTART instruction ini-
tiated by the NMI interrupt performs the
same action. The NMI is not imple-
mented in the 8080 microprocessor.

The INT interrupt operates in three
modes, selected by prior execution of one
of three special mode instructions—IMO,
M1 or 1M2. For this type of interrupt to
occur, the interrupt enable flip-flop must
be set. The interrupt enable flip-flop is set
or reset by two interrupt control instruc-
tions, El and D1 (Enable /nterrupts and
Disable Interrupts). As in the 8080-based
and other microcomputers, there are
times when interrupts are permitted and
other times when interrupts must be
inhibited. An obvious example of a time
when interrupts must be disabled is when
a previous interrupt has just occurred and
is in the first stages of being processed. If
a second interrupt was to occur while the
status of CPU flags and registers is being
saved in the stack, the second interrupt
might destroy the previous contents of
the CPU registers and status flags. An-
other example of an interrupt-disable pe-
riod is when the system is first initialized.
If an interrupt wcre allowed to occur
before system devices were reset and

A close look at the three different interrupts avail-

WILLIAM BARDEN, JR.

initialized, a spurious or unexpected in-
terrupt might result and be erroneously
processed.

If an IMO instruction has been exec-
cuted, the Z-80 is in mode 0 which is
identical to the 8080 interrupt mode. If
the interrupt enable flip-flop is set and
signal INT is brought down to a logic 0
level, the CPU enters an interrupt state
and signals the interrupting external de-
vice by the JORQ signal together with
the M1 signal. When the interrupting
device receives these two signals, it re-
sponds and the Z-80 behaves in a fashion
identical to the 8080. A RESTART instruc-
tion is jammed onto the data bus. En-
coded within the one-byte RESTART in-
struction is a three-bit field with a value
of O through 7 and the CPU transfers
control to memory location 0, 8, 10H,
18H, 20H, 28H, 30H, or 38H, depending
upon the value of the field (0, 1, 2, 3, 4, 5,

6, or 7). At the same time, the CPU saves
the contents of the program counter in
the stack. The eight locations typically
contain jumps to interrupt processing
routines elsewhere in memory, since
eight bytes is not really enough memory
to process most interrupts. At the end of
interrupt processing, a Return (RET)
instruction pops the address of the in-
terrupted instruction from the stack and
transfers control back to the main pro-
gram at the point of interruption.

When interrupt mode 1 has been ini-
tiated by execution of an IM] instruction,
an interrupt on the INT input pin while
the interrupt enable flip-flop is set causes
a RESTART to location 38H. Why is this
mode convenient? Because mode | needs
no external hardware to jam the RESTART
instruction onto the data bus at the prop-
er time. The CPU automatically transfers
control to the proper location, as in the
case of the NMI interrupt. This mode is
not implemented in the 8080 micropro-
cessor.

8-LOW ORDER BITS ADDRESS ¢

ADDRESS OF INTERRUPT PRDCESSING
ROUTINE FOR FIRST DEVICE

INTERRUPT
PROCESSING 8-HIGH ORDER BITS ADDRESS ¢
ROUTINE

ADDRESS 8-LOW ORDER BITS ADDRESS 1
TABLE

8-HIGH ORDER BITS ADDRESS 1

ADDRESS OF IP ROUTINE
FOR SECOND DEVICE

8-LOW OROER BITS ADDRESS N

8-HIGH ORDER BITS ADDRESS N

ROUTINE FOR LAST DEVICE

} ADORESS OF INTERRUPT PROCESSING

N MAY BE UP T0 127

FIG. 1

(I REGISTER CONTENTS | ADDRESS FROM I/0 DEVICEI ¢ ]

g

= =
16-BIT ADDRESS
POINTS TO INTERRUPT
PROCESSING ROUTINE
ADDRESS TABLE ENTRY

| REGISTER
LCONTENTSJ e

INTERRUPT PROCESSING

16-BIT ADDRESS OF
ROUTINE FOR 1/0 DEVICE

L
1

FIG. 2
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The remaining interrupt mode, mode
2, is the most powerful interrupt mode of
the three. Using this mode, up to 128
interrupt levels can be used in the Z-80
system. A table of addresses representing
up to 128 interrupt processing routines is
stored anywhere in memory. Figure |
shows this table, in which each entry
consists of two bytes representing the
address of the interrupt processing rou-
tine. Register I is previously loaded with
an eight-bit value representing the ad-
dress of the start of the table divided by
256,. For example if the table started at
2000H, register 1 would be loaded with
20H.

With mode 2 previously set by an IM2
instruction and the interrupt enable flip-
flop set, an interrupt on the INT pin
causes the same IORQ and M1 response
as mode 1. The difference is that the
interrupting device supplies an eight-bit
value representing the lower-order cight
bits of the interrupt vector, while register
I supplies the eight higher-order bits of
the interrupt vector as shown in Fig. 2.
The CPU treats the two bytes as a 16-bit
memory address and puts the contents of
that memory address and that memory
address plus one into the program coun-
ter, thus effectively transferring control
to the interrupt vector address retrieved
from the table. Note that the least signifi-
cant bit of the address from the 1/O
device must always be a logical 0, so that
the resulting address points to the first
word of the interrupt vector table entry.
Using mode 2, up to 128 external 1/O
devices could cause 128 unique interrupts
with a subsequent transfer of control to
128 different interrupt processing loca-
tions. Obviously, external logic is
required to properly establish the priority
of these devices so that only one interrupt
can occur at a time. Mode 2, of course, is
not implemented in the 8080.

Next month, we’ll discuss how to
interface the Z-80 to 1/0O devices and to
additional memory. R-E
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“That’s remarkable, Doc!—How'd you
know that I'm an electronics techni-
cian?”
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Hobby Computer
Mainframes

THIS DIRECTORY GREW TOO LARGE TO FIT INTO A SINGLE ISSUE.
So this concluding section had to be held over for this month.
Before starting this section we have one correction and onc
addition to last month’s section. The address for the Mits Divi-
sion of Pertec was incorrect; the proper address is PCC Micro-
systems, 21111 Erwin St., Woodland Hills, CA 91367.

Also, some gremlins resulted in the listing for ECD not
appearing in alphabetical order. So here it is now, at the top of
this month’s list.

ECD

Makes Micromind, an assembled ready-to-use machine with
8K of memory built around a 6500A microprocessor. Comes
complete with an 80-key software definable keyboard; 1/0
interface board; high-detail graphics and character display
processor; power supply, RF modulator and connections for up
to four tape recorders plus TV or monitor. Price, $987.54.
Available from ECD Corp., 196 Broadway, Cambridge, MA

Southwest Technical Products

Complete line of hobby computer equipment. Includes 6300
computer complete with 4K of memory. Kit, $395. Additional
memory, $100 for 4K; $250 for 8K. Terminal monitor CT-64
features 64-character lines, upper-and-lower-case letters,
switchable control character printing, word highlighting, full
cursor control, 110-1200 Baud serial interface. Kit, $325; 12-
MHz monitor, $175.

MF-60 dual mini-floppy kit with controller, chassis, cover,
power supply, two disc drives, $995. MF-6X kit expands unit to
four drives, $850. Other peripherals include PR-40 alphanu-
meric line printer that prints 40 characters per line at 75 lines-
per-minute. Price, $250. Southwest Technical Products Corp.,
219 W. Rhapsody, San Antonio, TX 78216

Space Byte

A single-card self-contained 8085 CPU for the S-100 bus.
Operates at 3 MHz using 450-nS memory. Two on-board RS-
232C serial 1/O ports with software-selectable Baud rates. Also
16K RAM boards with on-board voltage regulators for S-100
systems. Prices not available. Space Byte Corp., 1720 Pontius
Ave., Suite 201, Los Angeles, CA 90025

Spectrum 8

Complete in one cabinet, this computer system includes 8085
microprocessor, video terminal that produces 80 characters by
24 lines, cassette drive unit, keyboard and software and 16K
RAM. Price, $2195. Spectrum 8, 3750 E. Foothill Blvd., Pasa-
dena, CA 91107

STM Systems

Baby I microcomputer you can fit into an attache case. 6502-
based system with 2K of RAM $850, assembled only. With 4K
RAM, $1000. 4K RAM add-on, $205. Floppy diskette drive
with power supply and controller, $750. STM Systems Inc.,
P.O. Box 248, Mont Vernon, NH 03057

Szerlip Enterprises

No main frame here, only a PROM setter for 1702A and
2708 PROM’s. Plugs into S-100 computer. Complete kit, $210;
assembled, $375. Szerlip Enterprises, 1414 West 259 St
Harbor City, CA 90710

Technical Design Labs

ZPU card for S-100 bus machine features Z-80 micropro-
cessor with two on-board clocks. Kit, $269; assembled, $345.
Z16 memory module with 16K on board, but can be purchased
in 4K increments. Uses 4200 memory IC’s. 4K kit, $169; 8K,
$295; 12K, $435; 16K, $574; 4K expansion kits, $140. Systems
monitor board, $295 for kit, $395 assembled. Xitan microcom-
puter systems. Xitan Alpha I mainframe with ZPU board,
system monitor board $769 for kit, $1039 assembled. 4/pha 2
expands Alpha | by including Z16 memory module and soft-
ware package. Kit, $1369; assembled, $1749. Technical Design
Labs, Research Park, Building H, 1101 State Rd., Princeton,
NJ 08540

Technico |

Single board 16-bit 9900 microprocessor. Just hook up power
supply and terminal. Kit, $299; assembled, $399. Comes with
1K of PROM, 512 bytes of RAM. Expands on-board to 6K, can
address up to 32K words. Technico, Inc., 9130 Red Branch Rd.,
Columbia, MD 21045

Telpar

Model PS-40 printer offered as a silent Telctype alternative.
Offered with multifunction interface (F-8 microprocessor).
Assembled only, $400. Power supply, $100; case, $100. Telpar,
Inc., 4132A Billy Mitchell Rd., P.O. Box 796, Addison, TX
75001

Thinker Toys

Developers of the WunderBuss, a 20-slot S-100 busboard that
includes a Noiseguard noise-squelching system. Kit, $76, with
10 cdge connectors, $120; with 20 edge connectors, $154. Also
available: an 8080 CPU/front panel kit, $250. Speakeasy 1/0
board kit (three cassctte channels, parallel and serial ports),
$120. 8K dynamic RAM kit, $159; assembled, $188. 4K static
memory kit, $109. Thinker Toys, 1201 10th, Berkeley, CA
94710

TLF

Assembled microcomputer with 8K of memory, 2K of control
PROM, tape controller, buffered external bus and 110 Baud
serial interface. Fully assembled and tested for the Mini 12, a
12-bit machine, $895. A 24-line parallel interface also available.
Digital cassette storage system complete with two tape drives,
$795. TLF, P.O. Box 2298, Littleton, CO 80161

Vector Graphic

Hobby computer systems and accessories, including Vecror 1
computer consisting of custom cabinet, 18-slot motherboard S-
100 bus, power supply, 8080 CPU board, PROM/RAM board
with 1K RAM, room for 2K ROM. Kit, $619; asscmbled, $849.
8K memory boards assembled, $265 and $275. Vector Graphic,
Inc., 790 Hamshire Rd., Westlake Village, CA 91361

Xybek

A Prammer memory board on an S-100 bus card. Contains
up to 1792 bytes of EPROM, 256 bytes of RAM, an integral
EPROM programmer. Kit, $209; assembled, $289. Extension
kit, $15. Xybek, P.O. Box 4925, Stanford, CA 94305 R-E
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Now you can
save money
and
get the counter
you want-
A icquenes comer iIMEAIALEIY 50101005 112 e

should deliver all the per-

formance you expected when you placed the
order. If the counter is a B&K-PRECISION
you'll be getting that plus some equally impor-
tant benefits—a price that you can easily
afford and off-the-shelf delivery.

B&K-PRECISION has engineered a line of full-
feature frequency counters to suit most

MODEL 1850
.+ 520MHz guaranteed,

o

MODEL 1820

* 80MHz guaranteed;

100MHz typical

At the top end of our line is the new Model
1850, very conservatively rated at 520MHz.
Features include: TCXO time base...Period
measurements from 5Hz to 1MHz...Leading
zero suppression...Bright 43" LED display...
Gate times from 10 ms to 10 seconds...$450.

The 1820 Universal Counter is one of the most
versatile counters available at any price.
Frequency measurement typically extends be-
yond 100MHz...Period measurements from
5Hz to 1MHz . . . Period average, auto and
manual positions . . . Elapsed time measure-
ments to 9999.99 seconds (plus overflow)...
Totalizes event counts to 999999 (plus over-

flow)... $260.
o PRECISION

MODEL 1801

«Period, eventand time measurements

conceived as cost-effective
answers to frequency measurement needs in
communications, lab, field and plant applica-
tions. Every B&K-PRECISION counter fea-
tures: autoranging, liberal input overload
protection, a minimum of 1Hz resolution,
conservative specifications, and easy-to-read
LED displays.

At only $120, the 1827 portable frequency
counter is slightly larger than a pocket
calculator. 30MHz guaranteed; 50MHz typical
.. . Battery saver for all-day field use . . . Full
range of optional accessories available.

The 1801 is a rugged frequency counter
designed for production line and mainte-
nance applications. Readings to 40MHz guar-
anteed; 60MHz typical . . . Easy to use and
read...Wide range input eliminates the need
for level adjustments...$200.

Isn't it time you stopped sacrificing features
and performance for price? See your local
distributor for immediate delivery.

DYNASCAN
CORPORATION

6460 W. Cortland Avenue, Chicago, IL 60635 312/889-9087
In Canada: Atias Electronics, Ontarto
International Sales: Empire Exporters, Inc., 270 Newtown Road, Plainview, LI, NY 11803

CIRCLE 84 ON FREE INFORMATION CARD
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Train with

NTS for the

MicroComputers, digital

The world of electronics is daily becoming more
challenging. Technology is growing more specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo

the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digitai
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

8 receiver (70 watts per channel), NTS compu-trainer, Whether you are looking for training in Consumer,
§ plus much more state-of-the-art equipment to make Commercial, or Industrial electronics, NTS offers
K your training exciting and relevant. fourteen courses, some basic, many advanced, in
“u_,j The equipment you receive with NTS training several areas of electronics. An all-new full-color
3 programs is selected to provide you with a solid NTS catalog shows you what each course covers,
:

72
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electronics of the future.

systems and more...from

in home study.
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and every piece of equipment included.

Send for it today, and see for yourself what's really
happening in electronics training technology at NTS.
Find out how much has changed, and what new
directions the field is taking. You'll probabiy want to
be a part of it.

It's free. Just mail the card or coupon. Today.

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

NATIONAL G SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037

Al 10100

CLPPOE S

r O S N N D D EE e
NATIONAL TECHNICAL SCHOOLS  Dept. 206-038 &

4000 South Figueroa Street, Los Angeles, California 90037
Please send FREE Color Catalog and Sample Lesson.

O Color TV Servicing

OB & W TV and Radio Servicing

O FCC License Course

O Electronic Communications

O Electronics Technology

O Audio Electronics Servicing

O Digital Electronics

O MicroComputers/MicroProcessors

Name S
Address _ - i
Apartment Number ___ Age ——
cty
State S . Zip

OCheck if interested in G.I. Bill information.

l CICheck if interested ONLY in classroom training in Los Angeles.
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hobby corner

A basic game roller or chase circuit that’s the basis for many

games. Plus some simple modifications to change the odds.
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

YOU KNOW, HALF THE FUN OF THIS ELEC-
tronics hobby is building a circuit and
then seeing what else you can make it do.
This month’s circuit can be changed in a
number of ways.

Many games require a spin of a counter
or a toss of the dice to determine the
order of play and/or the number of moves
per turn. Here is a circuit that will do that
job at the push of a button. The parts are
few and inexpensive and construction is
within the capability of virtually anyone.
We'll start with a basic circuit and then
change it around.

Game circuit

The basic game roller circuit shown in
Fig. 1 uses only three IC’s. The 555
timer, ah astable multivibrator, produces
a very rapid series of pulses whenever
switch S1 is open. These pulses are
counted in groups of 16 and converted
into binary form by the 7493.

Now if you have the facility of reading
binary numbers quickly, you could stop
with the 7493 and simply put an LED on
each output line. Most of us, however,
take too much time to convert mentally
from binary to decimal numbers, so an
electronic converter is added. The 74154
is a 1-of-16 decoder/demultiplexer that is
wired here so that each of its 16 output

lines goes low sequentially and in step
with the binary count delivered by the
7493. When the switch is closed, only one
LED remains on. It is only necessary,
then, to determine which line is low by
noting which of the 16 LED’s is glowing.
Notice in the schematic that only one
current limiting resistor (R3) is used for
all the LED’s since only one is on at any
one time.

Thus, Fig. 1 is a spin counter that indi-
cates any number from 1 to 16. The clock
is designed to be fast enough so that the
number on which the count stops is quite
random. In fact, the LED’s are switching
on and off so fast that they all appear to
be glowing dully. For this reason, the
player cannot make the count stop where
he would like.

The speed of the clock can be changed
easily. Reducing the value of C1, RI or
R2 will increase the rate. Increasing one
of these values will decrease the rate. You
may wish to substitute a pot for R2 to
make it easier to change the frequency (a
250K pot will provide a wide adjustment
range).

Adaptations

Another interesting use for this circuit
is to make a ““traveling light” sign. If you
line up all 16 LED’s and slow the clock, it

2 PULSE GEN

& 8 (4) 21

+5V +5v
4]
4| 1 ] LEP L 'R3
+5V
12 (1) 23
555 74q3 (2 {2) 22
TIMER/ 2

1t (8) 20

74154

FIG. 1
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appears that the light is traveling down
the line. Additional LED’s would make
the device even more eye-catching.
Fortunately, it happens that each out-
put pin of the 74154 will carry a number
of LED’s. Since each LED you add will
increase the current only about 0.1 mA,
you don’t even need more limiting resis-
tors. Use two or more LED’s on each
output and connect them as shown in Fig.
2. (Figure 2 shows the connection for
output pin No. I only. The other output

: @ —AMO+5Y
v

74154 “

FIG. 2

pins are connected similarly.) The only
caution is that you may have to match the
LED’s on each output. If one LED draws
all the current (and light) from the other
LED’s on the same output, put it on
another pin where it is more evenly
matched.

Now arrange your LED’s in a 1-16,
1-16, 1-16, etc., order. If you have 4
LED’s on each pin, it will appear that 4
lights are traveling down the line. Of
course, the display is made more interest-
ing if you form a circle or rectangle or
some other shape. By turning the pot
you've substituted for R2, you can vary
the speed with which the lights move.

So far, we have done nothing to change
the probabilities or odds that one number
(LED) will come up any more often than
another. There has been an equal chance
for every number. The following modifi-
cations will change that.

First, let’s connect two outputs togeth-
er as shown in Fig 3. A low level at either

1

LED1
L)

e
INa14 |

AMA—O+5Y

74154 LED 2

2, | {8
N

FIG. 3
output pin No. 1 or No. 2 will light both
LED’s. If both of the LED’s represent
numbers, your rule of play could call for
continued on page 79


www.americanradiohistory.com

A major advance in cassette deckdesign.
The new Sansui SC-5100.

If yoL're looking for acassette deck -ha com-
nines the zonvenience of “he fraditional zassete
deck with t e tonal exce lenice of oper rzel, you
“eedn't Ico< ary further. Because the 3ansul SC-5100
Jives you ooth. And more.

Her="3 why. Performar ce meets the sicndkaids
of today’s most advanced component swstems Al
nusical signa's are reproduced clearly cnd without
~ distortion becacse of the wide frequency respoase

20-17,0004z, chiomium), excellent signaHo-noke
iatio (67dB, with Dolby *),and unusually low wew =nd
tlutter (0.05%, WV:IMS).

he SZ-31JC is ultra-convenient te Lse. Sclznoid

operation p=rmits zontrols -tat easily resgond te vour

ightest touch. Anc with the electronically-
controlled tape trensport you get automatic
play and repea. The illuminated memorv
counter is al30 automatic

For added convenierce the SC-51EQ
when used with a fimer, wil r2cord off your

exoect in asugerior cassetz deck SLcn as large VU
meters, apeak level inCicofos, line input/Iricrixing
ccpability,and kias anz ecualizatan ccrids for
evary tape. We've also adzed somsth ng yau dicn’t
expect, Sansui’s exclusive Tape Lead-n** Just

touch the contml and the toyze advencas ccst the
leader tc the first point suitak e for iecording. vou
nesd newver miss or spail the sart of ¢ rezardi=g again.

Diract-O-Matic loadirg is ancther Scrali
exclusive. It ma<es loading axd un ood ng a snag,
gives you access to the Iagpe well forinstant inssrtion
and easy clearing of the Feads, axd efs vou see the
diraction ofthe tape ard Fow muchis eff.

Now you have it, cassette dezk carvenience -
wih apen reslperormznce.
Al fcr ess thar: £6001. Hecr
e new SCG-5100 of yaLr
fcnchised ans.i d=ci=r. We
hink vou'll agre= ycu' /=
rever heard awth rc like 1.

kiner or receiver unattended. Or it will
wake you genlyir the momeng with your
favorite mus .

The 3C-5100 offers cllthe features vau'd

< IS,

I ' S 5
ar=ui | STEREO CASSETTE Deck sC-eqge

DRECT-O-MATIC Losding 3ymter

“adenxk of Dobylabosctares. Inc.

. **Fofen pending

tApprexemate natiorcly csarized value.
A£ch.cl =tail priz=sel ot the gptcn of the
indxichxcl deales

Awhole new worldof musical pleasure.
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SANSUI ELECTRONICS CORP.

Woodside, New York 11377 « Gardena, California 90247

SANSUI ELECTRIC CO., LTD.. Tokyo, Japan

SANSUI AUDIC EURDPE S.A., Antwerp, Belgium — in Canada Electronic Distributors
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is increased by 50%.

edge of a workbench or surface up to 4

all work gunaranteed 30 days!”
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service clinic

Vertical OTL (Output TransformerlLess) output stages
adapted from audio amplifier technology—how they work

and how to troubleshoot them.

MANY SOLID-STATE TV SETS USE COMPLE-
mentary-symmetry and stacked (“‘totem-
pole” or quasi-complementary-symme-
try) vertical output stages. Basically,
these stages are alike, but in the comple-
mentary-symmetry stages, transistors of
opposite polarity are used. There are vari-
ations in the DC power supply, but the
circuit operates the same. The advantages
are obvious. The circuits don’t need a big,
expensive vertical output transformer, be-
cause they’re all OTL (Output Trans-
formerlLess) circuits.

These simple circuits can develop some
peculiar symptoms. For instance, how
about a vertical sweep that covers only
the top or bottom half of the raster, yet is
perfectly linear?

The OTL circuits are the same as the
output circuit used in so many audio
amplifiers, with minor differences. They
work in Class B. Each transistor conducts
on only one half-cycle of the input signal,
and cuts off completely on the reverse-
polarity half. One transistor sweeps the
top half of the raster and the other tran-
sistor, the bottom half. Therefore, the
reason it is possible 1o have a linear half-
raster is that one transistor isn't conduct-
ing at all' This is usually due to an open
transistor or a bad connection.

How it works

A typical example of this comes from
the Admiral M45 chassis and is shown in
Fig. 1. Note the waveforms in the upper
right-hand corner. The top and bottom
waveforms (waveforms @ and ¢) taken
across the emitter resistors show very
clearly how first one then the other tran-
sistor conducts. The center waveform
(waveform b) is the combination of the
top and bottom waveforms, taken to
ground from the junction of the emitter
resistors where the vertical yoke is con-
nected.

Since the first two signals were taken
across a resistor, the voltage peaks are
directly proportional to the current
through the resistor and yoke winding.
These transistors are termed the top ramp
and bottom ramp vertical output transis-
tors because they generate a ramp voltage
(linearly rising sawtooth), and the two
together give the complete sawtooth that
is needed to scan the whole screen.

JACK DARR, SERVICE EDITOR

During the top half of the scan, the top
transistor is turned on, and the bottom
transistor is cut off completely. In the
middle of the screen, the top transistor is
turned off, and the bottom transistor
finishes the job.

The following question has puzzled
many technicians, present company in-
cluded: The top transistor is connected to
B+ (145 volts). Current flows through it
and the yoke. If this current is cut off
during the bottom half of the scan. from
what source does the bottom-half tran-
sistor get its DC voltage supply?

The answer is simple. Note capacitor
C606 (220 uF) in series with the vertical
yoke return to ground. While the current
flows through the top transistor, capac-
itor C606 charges. When the top tran-
sistor cuts off, capacitor C606 discharges
through the bottom transistor, and away
we go.

This is only one valuable clue in finding
problems. If the DC power supply is
normal, both transistors are good, but you
still have no vertical sweep, check the
capacitor to see if it is open. Not only will
you lose the DC voltage at the midpoint,

but the vertical yoke winding will have no
return to ground. In normal operation,
you will read about + 59 volts DC at the
junction of the output-transistor emitter
resistors. The middle waveform (wave-
form b) in Fig. 1 is a pulse sawtooth
waveform with a voltage of about 100 P-
P. Your meter reads this voltage as the
charge on the capacitor, therefore it is
lower.

As in the audio circuit, the crossover
(the midpoint in the cycle where the tran-
sistors switch conduction) is very impor-
tant. In audio, you can have a little cross-
over distortion and maybe not hear it, but
you can see it in a raster. Several different
networks are used in these circuits just
for this purpose. Figure | shows a famil-
iar circuit: the two series diodes between
the output bases correct the bias ratio and
provide turn-on and turn-off at just the
right time.

A feedback loop taken from the yoke
connection (junction of the emitter resis-
tors) is fed back into the first stages for S-
correction. This corrects any tendency of
the predriver stages to be nonlinear or
show a droop in the rising part of the
sawtooth. Note also that the vertical yoke
winding does not go directly to ground
through the return capacitor. A small
sawtooth voltage is picked off across a
small resistor (R615 and R616 in paral-

R623 +145V [
330 ]
TO +145V <+—AM— <ol ACROSS
R625
R622 & R623 ov— -
22 @ 330 |
a
- TO VERT
< BLANKER 0802
22k $ R618 , oF
2.2K 0101 70P UNCT.
MWy RAMP VERT R625 AND
OUTPUT R626
— C608 = 3
104F R625 €613
479 047uF T : |
“§" CORRECTION l
A || Across
/ | || r626
ov
Y R624 < 1
18092
y 1 0606
INPUT FROM  2204F
0603 ORIVER
OUTPUT 1>—Wv—l
RE15 =
: 330
?25;15 RG14 ] T
330 1
-~ ov
| | = = ]
ov
s ] T0 SI0E TOMILLER | |
7 PINCUSHION ~ CHARGING
CIRCUIT CIRCUIT
FIG. 1
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lel); this is fed back into the Miller
charging circuit used in the vertical oscil-
lator circuit, which is not shown in the
Fig. 1 diagram.

This circuit develops a very linear saw-
tooth waveform. The correct signal,
shown in waveform e of Fig. 1. is a
voltage waveform taken across a resistor
again so that it is directly proportional to
the yoke current.

DC voltage readings plus raster obser-
vations help greatly in finding circuit
troubles. Check all of them, especially the
DC voltage at the junction of the output-
transistor emitters. This voltage will read
about +59 DC. If this reading ap-
proaches normal, the output stages are
probably working.

Another odd problem affecting lin-
carity occurs if bootstrap capacitor C608
in the base of the top transistor (Q101) is
open. Capacitor C608 provides a little
regenerative feedback to raise the gain of
transistor Q101. Other lincarity problems
can be caused by a drift in the value of
resistors in the feedback loops or by open
bypass capacitors, etc.

You can usc a scope to check the wave-
forms for amplitude and distortion and
determine just where the trouble lies.
Follow the feedback loops back to where
they are used, and you can pin down the
cause of any distortion very quickly.

The OTL circuit uses a single-ended
DC power supply: the clue is that one of
the output transistors always gocs (o
ground. Another clue is the big coupling
capacitor (C606) in series with the yoke
winding. This will hold true whether the
circuit is complementary-symmetry, a
“totem pole™ using identical NPN or
PNP transistors, or a quasi-complemen-
tary-symmetry circuit using identical
output transistors and complementary-
symmetry drivers.

You will also find the same circuit
using dual-polarity DC power supplies.
which is almost always used with comple-
mentary-symmetry transistors. This cir-
cuit will not have a big yoke-coupling
capacitor; the yoke returns directly to
ground. Equal and opposite DC voltages
are supplicd to the output transistors. A
circuit similar to the one shown in Fig. |
would probably show somcthing like
+60 volts on the top (NPN) transistor
coliector, and —60 voits on the bottom
(PNP) transistor. These are ballpark fig-
ures, or course, since the actual voltages
depend on the design, type of transistor.
screen size, etc. What is important to
remember is the rario between the DC
voltages, bias voltage and so forth. Anoth-
er handy hint is to check all the controls
for reaction. If you find one that has no
reaction at all or an incorrect reaction,
check the circuitry around this control
thoroughly and find out why.

An OTL is a good circuit, and onc in
which it is not at all hard to diagnose
problems, if you know how it works and
what it does when it isn’t working! R-E

service
questions

NO BOOST VOLTAGE

I can’t get any boost voltage on this
Admiral H1-1A portable. The tubes are
good and supply voltage is normal. Any
idea?—G.V., E, Hartford, CT

Check the deflection yoke. If it has a
light blue plastic mount and is marked
“*Made In Taiwan,” it could be bad as
many of these have been.

(Confirmed by reader?')

HIGH-VOLUME SPEED LOSS

When the record is first started on this
Panasonic SG-635, everything is fine.
When a loud passage comes in, the turn-
table slows away downl | don’t get itl—
H.K., Garrettsville, OH

1 didn’t cither until 1 looked at the
schematic. The turntable motor is not
driven from the AC line, but from the
DC power supply. Apparently it has
cnough output to keep the turntable run-
ning until the amplifier starts to draw
more current. This is normal; this type of
amplitier takes only small currents no-
signal, but current drain goes up drasti-
cally on loud passages.

WEP

IN A UNIQUE, BUILT-IN

DESOLDERING TOOL — YOURS
FREE, AS A LIMITED-TIME
INTRODUCTORY OFFER TO SD5.
magine having desoldering wick, right
where you can get at 1t fastest, when you
> , needitmost...while
7~/ you'resoldering. It's
’ our new patent-
i R pending, re-
o N o fillable SD5
i solder/
R g ss® - dosorder
o pcation system with 272
density circunts inch heat-resis-
tant, telescoping Tetlon® probe.
Snapped right into the center of a
pound spool of our high quality 16, 18 or
21 gauge MIL-spec solder is D5—our
easy-to-use desoldering tool
D5 contains 5 feet of pure
copper wick that lets
you see the absorption
of solder...so you
never overheat
boards or compo-
nents by working
with a used portion
of wick. its non-acti
vated, pure water-
white rosin flux coat-
Ing quickly removes all
solder, without corro-
sive residue.
Nothing beats the DS
dispenser tool for easy
desoldering without

‘Reg DuPont Trademark

CHEMTRONICS .

T THE

K WHEREIT
ELONGS

burnt fingers. Its 22 Inch
probe reaches right into
tightareas. And by ap-
plying tension to the
probe, you can shape
or "web" the wick to
provide a greater ab-
sorption surface. You
alsouse less wick,dis
pensing the right
amount as you need it.
SD5 is the total system for maximum
soldenng/desoldering
efficiency. Alone, the D5
tool is perfect for times
when you want to pocket
the wick and leave the
solderbehind. And DE s
alsorefillable.. . just snap
out the Teflon* probe and
plugina D5 refill, avail-
able in two gauges—.10
inch and .06 inch.
The Chemtronics
modular solder/desol-
dersystemcanbe
purchased sepa-
rately as half or
one-pound spools
of solder, D5 desol-
deringtooland D5
wick refill. Oras a
complete SD5 unit with
free DS desoldering tool.
Take advantage of this
limited-time offer at your
Chemtronics distributor
now.

Modular construction— D5 tool
15 removable. 2" probe
5naps in1o wick reful

Snap out,
pocket D5

WHERE CHEMISTRY MAKES ELECTRONICS WORK BETTER

45 Hottman Avenue. Hauppauge, N'Y 11787 (516) 582-3322/(212) 8951930
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Check the DC power-supply output
and motor voltages. They are regulated.
You should read 9.1 volts at the power-
supply output (at all times) and +3.25
volts across the motor and on the regula-
tor-transistor collector. There may be
very low or open input filter capacitor in
the DC power supply.

SUDDEN COLOR CHANGE
This Truetone WEG-4419A-47 will inter-
mittently change color to a reddish, blu-
ish, etc., raster. It’s never shown the same
color twice. The voltage-regulating tran-
sistor runs hot, and the DC voltages are
off. The +30.7 volit line is only about 20.

Also, while checking, my probe slipped
and | blew the Zener diode ZD601. Since |
can’t find a replacement, | could use
help.—M.D.O., Mena, AR

Get those DC voltages back up to
normal, and your problem will probably
go away. The Zener diode is shown as a
31-volt type, but an RCA SK-3095 will
replace it. Check the regulator transistor.
This can be replaced by an RCA SK-
3054. Also, don’t overlook the “Regu-
lator Protector” (error-amp) transistor
Q602; an SK-3124 will replace this.

The 30.7-volt line feeds the color am-
plifier transistors. If this voltage is quite
low, these transistors will clip the signal

o
-
a4
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This Nosey
Helper Gets
You Into

(and out of)

Tight Spots

When you have to nose into tight
places for small objects, here’s the

helper that will do the job. Precisely
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% %
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N

L

matched fine teeth and jaws. Jaw-opener

coiled spring, a big help on repetitive

work. Hand honed, perfectly
mated, specially hardened cutting
edges. Fine polished, drop forged

steel. Blue dipped piastic cushion grips.
The expert craftsmanship you expect

—and get—from CHANNELLOCK.

CHANNELLOCK, INC., * Meadville, Pa. 16335
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o
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badly and distort the colors. Heat-related
shifts in the regulated DC voltage cause
changes.

TUBE HEATER OUT

Although | have high voltage, sound
and so on, | can’t get the screen to light
on this Sony TV-500U. The picture-tube
heater doesn’t show any glow; is it sup-
posed to?—C.V., Jessup, PA

This isn’t one of those tubes with “‘dark
heaters.” I’d say it should definitely show
a light. The circuit uses a small tertiary
winding on the horizontal driver trans-
former to supply the picture-tube heater.
Since you have high voltage, this trans-
former ought to be good. Check that
winding for the voltage, which will be
AC. Check the continuity on the picture-
tube base, from pin 1 to pin 3, the heater
terminals. Try hooking a small 12-volt
bulb across the driver transformer tertia-
ry; if the bulb lights up, then the picture
tube is open.

POWER TRANSFORMER NEEDED

I need a substitute power transformer
for an amplifier made by Aims Amplifiers,
Inc., which is not in business any more.
This model “Dual Twelve” has two
12AT7’s, four 7025’s, and two 6550’s, and
is rated at 120 watts into 4 ohms.—W.M.,,
Newark, DE

From the schematic you sent, plus the
ratings on the tube manual, this should be
fairly easy. It seems to have a bias wind-
ing on the high-voltage secondary, which
would be normal for a high-power ampli-
fier using 6550’s. I'd recommend using a
Thordarson 24R38.

However, the 6550 tubes listed in GE’s
tube manual are rated at 20 watts per
tube. This should be about 40 watts push-
pull, not 120 watts! Sounds like someone
was being a touch optimistic with power
ratings. (If so, no wonder the power
transformer blew out.)

TRACE PROBLEM

I have a trace problem in a Precision
ES-550 scope. After about half an hour, it
broadens until the intensity and focus
controls won’t correct it. What’s doing
this?—A.M., Lowell, IN

Look at the network of high-value
resistors from the high negative voltage
supply, to the intensity, focus and astig-
matism controls, to ground. Some of
these resistors are probably off value. If
the |.0-megohm resistor between the
slider of the INTENSITY control and the
CRT cathode has gone away up in value,
it will cause the symptom you describe.

This is obviously a thermal; you can
speed up the process by heating up each
resistor with a soldering iron, after a cold
start. Alternate: Cool each one after the
trouble shows up.

CHECKING OLD TUBES
I'd like to know how you can check the
older tube types, like Nos. 80, 43, 45, etc.,
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in a late-model tube tester.—K.F., Ra-
leigh, NC

With great difficulty! It is true that
these are “only tubes,” pentodes, etc. But
you’d have to make up a socket panel and
then connect it to your present tube
tester. You'll have to identify the plate,
grid, cathode, etc.

An easier way is to check them in-
circuit. For example, if there are 250
volts AC on the plates of an No. 80 tube,
but only about 100-volts DC output, the
tube is weak or the input filter capacitor
is open.

The same thing applies to any amplifier
tubes. If the plate voltage is too high
(supply voltages and load resistors nor-
mal), the tube is low in emission. Check
the grid voltage to make sure the tube
isn’t biased-off. (Watch out for tubes like
the 45’s, which used a very high bias, up
to 30—40 volts negative on the grids!).

HORIZONTAL OSCILLATOR

This GE FS-chassis portable won’t light
up every time it’s turned on. However,
once you touch anything in the horizontal
oscillator circuit, it starts. After it’s going,
it never stops. What is causing this?—
M.M., Chicago, IL

The schematic shows this is the same
Colpitts circuit used in several other por-
table makes. The most common cause of
this symptom is the two capacitors across
the oscillator coil: C262/C263, .0027 uf
and .0068 uf. Try new ones in here.

(Feedback: “These capacitors were
both good on the test. However, an eyelet
in the PC board at one end of C263
wasn’t very good! Same results.
Thanks.”)

NO VERTICAL SWEEP

This T935 Magnavox came in with no
vertical sweep. A new tube didn’t help.
The DC voltage was very low on the input
half-plate. I can inject a signal to the half-
plate and get full sweep, floating. All
resistance readings look good.—L.N.,
Philadelphia, PA

All vertical multivibrator sweep cir-
cuits are basically the same: A two-stage
RC-coupled audio amplifier with its tail
in its mouth. Translation: A very heavy
feedback from output to input to make it
oscillate. Since the “amplifier” is obvi-
ously working, the problem is one of the
parts in the feedback loop.

(Feedback on the feedback: “Yep. Ca-
pacitor C410, 0.001 uf to ground, had
shorted.”)

OUTPUT TRANSFORMER SUB
I need a substitute for the output trans-
former in an old Motorola record-player
console. The part number is
25C60394A03-E. I've checked with the lo-
cal distributor and parts houses; no luck.
Can you help?—L.B., Narragansett, Rl
A Triad S-55X is an exact duplicate for
that part number.
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your
portable
automatic
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Now, nobody likes to be called a Job Hopper, but the new, patented TF46 Portable Super
Cricket can literally help you hop from job to job through solid state circuits faster than
any other transistor tester on the market today. For the first time you can automatically
analyze 162,000 different transistors and FETs, in or out of circuit at any job location in
the world. Here are four reasons why.

&

SPEANER BATT. TEST
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It's 100% automatic.

Connect the test leads any way you want right in circuit and rotate the large
permutator knob until the Cricket ‘‘chirps’”. Read any transistor or FET as
Good or Bad on the meter with the patented phase-inversion automatic Cricket
test. It even identifies the transistor leads! It virtually thinks for you.

It takes no set-up information.
| None at all. It tests over 162,000 transistors and FETs with the same, simple
test, and can easily be used by a non-technical maintenance person.

It provides Leakage & Gain tests

ey to completely analyze any transistor or FET.

Ll 8 The only portable tester that includes transistor Beta, FET Gm, and full leak-
age checks to totally check all parameters, and catch troubles other miss.

You can now test solid state circuits anywhere.

@@ "The TF46 is fully battery operated for the field, or AC operated for the bench
0 #2{ with the optional 39G90 Power Adapter. You know what else? The TF46

automatically turns itself off after 10 minutes of testing in the field to save
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the batteries.
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Solid-State Update

Microcomputers

Microkit has produced the M8-40 Mi-
croemulator and M8-41 Debug and
EPROM programmer as a $1,250 pack-
age.

The Microemulator plugs into a CPU

system has a monitor; emulator mode;
single step and trace execution; hardware
breakpoints; and 2708/2704 EPROM
programming.

The programmer is available for 8080,
6800 and Z-80 microprocessors. Micro-

kit, Inc., 11205 S. La Cienega Blvd., Los
Angeles, CA 90045.

The Signetics 2651 Programmable
Communications Interface (PCI) is a

socket. It can be used for debugging
development systems, production testing
and maintenance of microprocessor sys-
tems in their own environments. The
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combination Universal Synchronous/
Asynchronous Receiver/Transmitter
(USART) and baud rate generator that
is compatible with the 2650, 8080, Z-80
and 6800 microprocessors.

The USART function takes the paral-
lel output data of a microprocessor and
converts it into a serial bit stream.
Received serial data is converted into a 5-
to 8-bit word for entry through the
microprocessor’s data bus. Asynchronous
false starts caused by noise are detected,
and the number of start bits, and odd,
even or no parity selection is imple-
mented. Baud rates from 50 to 19.2 kilo-
bits-per-second can be program-selected.

The 2651 interface should prove useful
in intelligent terminals, communication
controllers, data concentrators and front-
end processors.

Texas Instruments’ TL505 is an A/D
converter designed to work with micro-
processors such as the TMS1000 in such
applications as high-impedance sources,
weight scales, and thermal, light and
moisture sensors.

The TLS0S has 0.1% accuracy, on-
chip reference voltage, auto zero and

high-impedance MOS inputs. Three-
digit BCD conversions are completed in
500 ms by the TL505/TMS1000 combi-
nation.

Microprocessors

There have been some recent develop-
ments in National Semiconductor’s SC/
MP 8-bit and PACE 16-bit microproces-
sors. First, for those who cannot see the
logic of hooking a $3000 terminal to a
$100 evaluation/development board, a
new low-cost SC/MP keyboard kit has
been developed. The calculator-like de-
vice has a keyboard with hexadecimal and
system control keys, and a built-in six-
digit hex display. The buffer, decoder and
driver circuits mount on the empty por-
tion of the SC/MP kit board. A new
ROM replaces the original kit bug
ROM.

The ABT (abort) key terminates the
command in process and returns the sys-
tem to a wait loop. The MEM key displays
the next memory address and its contents.
The TERM key terminates the present
mode and then enters data at specified
addresses. And the Go key followed by
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TERM begins program exccution at the
last referenced address.

The price of the ISP-8K /400 keyboard
kit is $95, including a hand-held wire-
wrap tool.

National has also released the $499
ISP-8P/301 low cost development sys-
tem for the SC/MP microprocessor. The
basic LCDS system comes with a 16-key
hex keyboard, three control switches and
a six-digit hex display. The CPU card
supplied with the system plugs into one of
four available sockets.

Programs can be entered, examined
and run in continuous or single instruc-
tion modes, and can operate through a
teletype using SC/MP DEBUG.

National’s SC/MP 11, which is an N-
channel version of the older P-channel
microprocessor, is twice as fast and uses
only one-fourth the power of the earlier
type. Only a single +5-volt supply is
needed as compared with the +5- and
—7-volt supplies used by the PMOS
microprocessor. Typical instruction exe-
cution time is 5 us.

The PACE 16-bit microprocessor costs
$20 ordered in quantities of 100, and $13
in 5000 lots. Thesc prices represent a 50%
price reduction, and prices are expected
to drop even more in 1977. The cost of
the PACE microprocessor is now one-
half that of the General Instruments
microprocessor and one-fourth that of the
Texas Instruments device.

National Semiconductor Corporation,
2900 Semiconductor Drive, Santa Clara,
CA 95051.

Watch circuits

RCA has three new CMOS timing
circuits ‘for liquid-crystal watches, the
CD22001H, CD22002H and
CD22003H.

The first two are two-button, five-func-
tion circuits that display hours, minutes,
month, date and seconds on a 3'/>-digit
display. The CD22002H can be reset by
pressing both switches simultaneously.
This resets the watch and disables the
high-voltage (4.5 volts) display supply for
minimum current drain during storage.
The CD22003H also includes a 15-min-
ute stopwatch.

The RUN II mode displays alternating
hour/minute and month/date. Thirty and
31-day months are corrected automatical-
ly, but February is fixed at 28 days so that
resetting is necessary only during leap
year.

Schottky TTL’s

Motorola has signed a second-source
agreement with Fairchild Camera and
Instrument Company that provides for a
technology exchange.

Motorola plans to produce low-power
Schottky TTL products; while Fairchild
will second-source Motorola’s M6800
MIiCroprocessor.

Motorola has been successfully making

Turn page

Model AT16Sa/H Dual Magnet
Sterea Cartridge pre-mounted in
Universal lone arm head shell

To find out how much
better our cartridge
sounds, play their
demonstration record!

There are some very good test Audio-Technica cartridge that

and demonstration records avail- meets your cost and performance
able. Some are designed to show objectives. Then listen.
off the capabilities of better-than- Find out for yourself that when
average cartridges...and reveal the it comes to a duel between our
weaknesses of inferior models. cartridge and theirs...we're ready.
We love them all. Even when they choose the weapons!
Because the tougher the What you'll hear is the best
record, the better our Dual Magnet™ kind of proof that our Dual Magnet
cartridges perform. Bring on the design and uncompromising
most stringent test record you can craftsmanship is one of the most
find. Or a demanding direct-to-disc attractive values in high fidelity.
recording if you will. Choose the For their records...and yours!

AUDIO-TECHNICA U.S., INC.
Dept. 38E, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.
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burglar-fire alarm catalog

FREE!I—

MORE THAN
900 PRODUCTS

detectors,
controls,
sounders,
locks,
tools

EVERYTHING NEEDED
TO PROTECT HOME,
BUSINESS, INSTITUTION

Huge selection of high quality professional
alarm products. 64 fact-filled pages with
detailed specs, diagrams, technical notes.

Products range from basic switches, con-
trols, bells, sirens to most sophisticated
detectors -+ radar, modulated or passive
infrared, microwave, ultrasonics, ion, data
links using pulse code multiplex, FSK
radio, automatic phone dialers, |eased line
connections and display panels. Full sel-
ection of tools, relays, wire, foil, terminals,
books.

WRITE FOR FREE CATALOG TODAY!

(Qutside U.S.. send $1.00.)

} 5. send $1.00. )

mountain west alarm
box 10780+ phoenix, az 85064
(602) 263-8831
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510Q 5100
selected Schottky devices to prove com-
patibility with Fairchild’s LS process, and
now plan to produce all Schottky LS
products offered by the industry as well
as introducing new devices.

BIFET op-amps

Texas Instruments has added four new
devices for a full line of five BIFET oper-
ational amplifiers. The devices have a
high slew rate, low input bias and offset
current and offset voltage selection.

The TLO80 and TLO81 are single am-
plifiers, that have offset-voltage null ca-
pability. The TLO81 includes internal fre-
quency compensation.

FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is "in."” Update your car
with the TOPS in power, efficiency and re-
liability — the TIGER SST capacitive dis-
charge ignition {(CD).

The TIGER delivers everything other CD’s
promise — and more: quicker starting, more
power, more gas mileage, tune-ups elim-
inated, lifetime plugs and points, reduced
repairs and pollution.

The TIGER can be built and installed in
your car in 80 minutes. The TIGER is
unique!

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground

only.
Simpli-Kit $21.95
POST PAID U.S.A.
WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to:

*T+i-Star Corporation

DEPT. FF, P.O. Box 1727
Grand Junction, Colorado 81501
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ALDELCO ELECTRONICS COMPANY

NEW IMPROVED DIGITAL ALARM CLOCK KI'T
0.5 LED Display 12 hour format
Snooze Feature
Timer

Simulated Wood Grain or Black Leather Cablnel 324 95

12 or 24 Hour Clock Kit. Similar to above but without Alarm or

Timer features Only $23.95

Crystal Time Base Kit for 12 Voit DC use 495

COMBINATION FREQUENCY COUNTER & CLOCK. 0.4 LED

Display. .00005% accuracy. 12 or 24 Hour Clock uses 8 AA
Nicad batteries (not supplied). Assembled Unit $99.95
8 Size AA Nicad Batteries 17.50
110 Voit AC Power Suppty & Battery Charger 5.85
VOLTAGE REGULATORS NEW—l\;ﬂo’ﬂi DZHNK" P%
200 M expandable.
10220/R8ck806 i Board part and Ins(rutsnslons
Positive Negatlve liquld crystal dispiay $39.95
$1.00 $1.25 bl

7805 7905 LOGIC PROBE KIT

7806 7906 DIGIPEAKE-A $9.95
7808 7912

7812 7915 Kit of parts 'Ofg:‘:ﬂum

15 7918 nciudes scl 1

{_&mﬁ $1.10 5 Yoit, 6 Amp $17.95
LM308K 1.10 +15 and — 15 2 Amp $16.95
LM723 55

We have transistors.
Send stamp for catalog.

FETS hFa02 32

MA 1003 National Cer Clock Module
With 3 push button switches and filters
New aluminum cabinet for MA 1003

$18.95
$6.95

WOW LOOK AT THIS JUMBO AMATEUR TV CONVERTER
RED LEDS Covers 420 to 450 AM TV

11 for $1.00 BAND. Works on unused

Green, Yellow or Or: LEDS Commercial TV Channel
5 for $1.00 KIT ONLY $38.95

FND 70 CC 0.3 Display LED .49 ASSEMBLED $49.95

FND 500 CC 0.5 Display LED

.89
CLOCK FILTERS 2% x S5%”
Red, Biue, Green or
Amber .80 ea

BLINKEY-FLASHER-TIMER
KT

Includes 555, PC Board
Parts & instructions  $2.50

ACCUKEYER KIT, Uses TTL, includes IC's, sockets, Speaker, P

Board, Instructlons and atl pans ONLY $19. 95
MEMORY KIT. Matches above & other accukeyer kits
ONLY $19.95

VARIABLE POWER SUPPLY KITS. .5 Amps 5-15 Voit DC  $6.95
add $1.00 per kit shipping .5 Amps 12-28 VoIt DC  6.95

Visit Our Store. Hours 9:00 AM to 6:00 PM Mon. to Fri. Sat. 8:00

AM to 2:00 P.M. Phone Orders accepted. Visa & Master Charge

ADD 5% FOR SHIPPING. ORDERS UNDER $10.00 add $1.

Fofamodomon add 15% shipping (Except Canada & Mexico) send
Check or Money Order In USA tunds.

HIDEII@

2281R BABYLON TURNPIKE, MERRICK, N.Y. 11586
(516) 378 4555
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The dual TLO82 and TLO83 types have
internal compensation, and the TLO83
has offsset voltage nulling.

The devices add to the previously an-
nounced TLO84 quadruple operational
amplifier. Commercial prices range from
52¢ to $1.30 each in 100 quantity.

Game modification

Those who have been following game
circuit developments are no doubt aware
of the General Instrument AY-3-8500
TV games IC. Figure | shows a modifica-
tion (courtesy of R. Dowden, Ashland,
VA) that lets you play against the ma-
chine in the so-called “cybernetic mode.”
With the switch in the cybernetic posi-
tion, the ball output on pin 6 of the AY-3-
8500 is connected to the reset input of the
D-type flip-flop and the filtered junction
of the two 4009 inverters is connected to
the set input of the flip-flop. The flip-flop
is set on each vertical sync pulse and reset
by the ball pulse. The output then has a
pulse width that is proportional to the
vertical deflection of the ball. The com-
plemented output of the flip-flop con-
nects to the return side of the paddle posi-
tion capacitor and switches it to ground
whenever the flip-flop is set. This auto-
matically controls the right-hand paddle
to keep it in the same vertical position as
the ball.

Using the capacitor connected to the
right-hand paddle on pin 11 permits
initial adjustment by using “Pelota,” one
of the IC’s six games.

The paddle potentiometer varies the
skill of the machine and creates a weak
left-side handicap. R-E

“Maybeit
will go away.

The five most dangerous wards in the English language

American Cancer Society l

We want to cure cancer in vour hfenime
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FOCUS PROBLEM

The picture tube in this Magnavox
T935-04 was replaced with an 18VAKP22.
Now I can’t get any focus. There are three
taps on the chassis: +550 volts, +280
volts and ground. It won’t focus on any of
them!/—L.N., Philadelphia, PA

There are two different types of pic-
ture tubes used in this Magnavox scries.
Some use the “standard™ bipotential tube
(25kV high voltage, 5kV of focus), but
others use a low-focus voltage Einzel-lens
tube.

The 18VAKP22 is a bipotential tube
and needs 4 to 5 kV for focus. If you add
the stock focus-dropping network it
should work. Use the flyback modifica-
tion kit, No. 171321-1. which uses a
voltage tripler.

FM INTERFERENCE TV

I’m an engineer at an FM stereo station
operating at 3.2 kilowatts on 97.7 MHz.
We were getting complaints from resi-
dents that we were upsetting Channel 10
with our second harmonic. We took the
station off the air until we could get this
checked. The measured second harmonic
at the transmitter was something like
100-dB down!

After much scarching, the cause of the
problem was found. Broadband TV an-
tenna boosters were being overloaded.
The input stages were actually being driv-
en into Class C and doubling our carrier!
This not only created problems for the
user but it radiated into neighbors’ sets.

The cure was to install FM traps
between the antenna and the booster
input; boosters with built-in FM traps
also worked well.

(Many thanks to Tim Metzger, Jewett
City, CT, for this information.—Ed.)

SUB FOR TRANSISTOR

This Sears 518.41960357 chassis blows
the 1.5-amp fuse. Transistor Q500 seems
to be bad. I can’t find a listing for it. |
ordered one from Sears but haven’t heard
from them yet. Can’t find any shorts in
the DC volitage supply.—W.G., Kingston

Transistor Q500 is not bipolar! It’s a
PUT (Programmable Unijunction Tran-
sistor). Sylvania shows it under the OEM
part number and says to use an ECG-
6402 (which is a PUT.) The key is that
the gare goes to the anode, not to the
cathode as in an SCR (Silicon Controlled
Rectifier).

There is another PUT in the DC regu-
lator circuit. It gates on the SCR to
control the + 114-volt supply line. | sug-
gest you monitor the +114-volt line. If it
goes too high, this will make all the
circuits fed from it take too much cur-
rent, thus possibly causing the blown
fuse. We have heard from other techni-
cians who have run into PUT’s; one said
he had checked it every way he could
think of, but when he changed it, that
fixed it!

How
do you really use a

ultimete ?

Usually at your bench, in the shop,
shared with others. And, if it’s a Fluke
multimeter, you use it with confidence.

Now you can carry that same bench
precision on the job. Introducing the
new Fluke 8020A DMM for only $169*

This rugged beauty packs more field-
valuable features than any other DMM
available, at any price. And that means
field versatility when you need it most.

The 8020A has six resistance ranges,
including a 20 megohm range for those
special high-resistance TV components.
Plus, you can measure focus dividers,
pcb and capacitor leakage clear up fo
10,000 megohms with the new conduct-
ance function. And conductance allows
you to measure transistor beta—unique

Command Performance: Demand the Fluke 8020A.

1807-7007

+ "i‘".'- {
, . F
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U v\
S NN
- - " \"
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with the 8020A.

Ever damaged your meter in the fly-
back circuit? Rest easy. The 8020A is
MOV-protected to 8000V against hid-
den spikes and transients.

Your 8020A comes with a full-year
warranty, with worldwide service back-
up. Regardless of what happens to it,
we’ll fix it inexpensively and quickly,
making the 8020A a truly cost-effective
investment.

Call (800) 426-0361, toll free. Give
us your chargecard number for imme-
diate delivery. Or, we'll tell you the
location of the clasest Fluke office or
distributor. (Buy fen 8020As for only
$15211%)

*U.S. price only.

FLUKE

®
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X K
RADAR SENTRY

¢ ©

SENSITIVITY RADATRON CORPORATION

S RIS

RADATRON XK RADAR SENTRY is two-band unit. Offers both visual
and audio warnings; has front-panel sensitivity control.

ELECTROLERT FUZZBUSTER |l is a multiband detector that covers both the X
and K bands. It sells for $129.95, mounts on the dash and plugs into your cars
cigsrette lighter.

olice-Radar
Detectors

TYPICAL POLICE RADAR UNIT. The antenna cen be remotely posi-
tioned when necessary. It reads out directly in MPH.

WHISTLER RADAR EYE multi-band detector. The closer the radar the
ARTHUR FULMER SUPER SCOUT also covers both K and X bands. Plugs faster the alarm light blinks and the faster the audio beep. Price is

into lighter or permanently wired in with supplied connectors. Red light $159.95.
and beep alarms.

www.americanradiohistorv.com
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BEARFINDER TWO + TWO uses two separate antennas—one for K
band, one for X band to proyide maximum sensitivity. Both audio and
visual slarms are provided.

WHISTLER RADAR EYE blocks false triggering from 2-way
radio, CB and microwave transmissions. It will set you back
$99.99.

These radar-sensing devices are
intended to warn you of the
locations of police-radar. They are
not a substitute for staying below
the posted speed limit.

AUTOTRONICS SUPER SNOOFER dletects all typas of police-radar.
Automatic sensitivy control anc audia alarr with wclume control.

RIGEL SIDEWINDER wanrs > radar e ther aheac of or be1ind your
vehicle. Price is $129.95. Tho urit detects botk X and K band
radar,

89
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uld your
career in
electronics
0 beyond

1'V repair?

CREI prepares you at home

for broader and more advanced
opportunities in electronics —

plus offers you special arrangements
for engineering degrees

8 RADIO-ELECTRONICS
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Advanced Electronics

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

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

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

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

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

Unique Design Lab

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

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

Engineering Degree

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

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

FREE Book

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

Qualifications

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

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

programs in electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

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

Accredited Member National Home Study Council

www.americanradiohistorv.com

Gl Bill

CREIl programs
are approved
for training of
veterans  and
servicemen under
the G.i. Bill.
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DIGITAL
PERFORMANCE
YOU CAN
RELY ON.

HICKOK
jati=dal ooy
MOQEL 234

The Hickok Model 334 DMM is
a rugged, non-temperamental,
hardworking tool that's easy to
use and easy on your eyes.
Hickok has established a unique
reputation in digital electronics
during the past 10 years. The
Model 334 is another example
of our engineering expertise —
an economical lab quality
instrument with exceptional
durability and accuracy.

® Easy reading, green
fluorescent display

m 3% digit — auto polarity

® 26 ranges including 200 mV
AC & DC ranges

® Fast response —
2.5readings/sec

Basic Accuracies (% of reading)
DC Volts; *0.2% (+0.5% on 200V,
1200V ranges})
AC Volts; *0.5% (*+2.0% on
200 mV, 2V ranges)
OHMS; *0.5%
DC Current; *1.5%
AC Current; *2.0%

Ask to see the Model 334 at your
Hickok distributor. It's a no
compromise DMM at a price
you can afford.

$189%
HICKOK

the value innovator

INSTRUMENTATION & CONTROLS OIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cleveland, Ohio 44108
(218) 541-8060 « TWX: 810-421-82886
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new products

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

HIGH-FIDELITY SPEAKERS, models AR-17, AR-
18. Both speaker systems contain an 8-inch
acoustic-suspension woofer and 1Ys-in. ring-radi-
ator tweeter with a crossover frequency at 2000
Hz. The model AR-17 has a low-frequency re-
sponse of —3 dB at 50 Hz and the mode! AR- 18is
—3 dB at 62 Hz. Power handling capability is 100
watts continuous per channel being driven to

clipping 10% of the time. Cabinets each measure
10 X 18% X 8% in. The mode/ AR-17 comes in
oiled wainut veneer and the model AR- 18(shown)
comes in walnut grain vinyl veneer. Manufac-
turers’ suggested retail price for model AR-17,
$95; model AR-18, $65. Speakers are sold only in
pairs.—Teledyne Acoustic Research, 10 Amer-
ican Dr., Norwood, MA 02062.
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PAPER TAPE READER, Byte Reader, is designed
for the home computer hobbyist. A Lite Optimizer
circuit senses intensity of external light source
and adjusts photo transistor sensitivity levels.
LED’s visually indicate data being sent to the

computer. Kit sells for $69.95, assembled:
$84.50. Add $3 shipping and handling; California
residents include state or local taxes as applic-
able.—Microtronics, Box 7454N, Menlo Park, CA
94025.
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15-FUNCTION TOOL KIT, model 96006, comes in
a heavy-duty vinyl case imprinted to simplity tool
identification. The kit includes an interchange-
able screw- and nutdriver series and the Plike—a
4-in-1 electrical tool that performs all plier, crimp-

Bpanter

&t @ s———

er, stripper and cutter functions. Included in the
screwdriver-nutdriver series are a handle, a 4-in.
extension, 3/16-in. and Ya-in. slotted screwdriv-
ers, No. 1 and No. 2 Phillips screwdrivers and 3/
16-in. through %e-in. nutdrivers. Kit measures 6 X
8% X 1 in. Suggested retail price: $21.19.—
Hunter Tools, 9674 Telstar Ave., El Monte, CA
91731.
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DIP JUMPERS, flat cable/conductors for jumper-
ing within a PC board, making interconnections,
interfacing 1/0 signals, etc. Available in 14-, 16-,
24-, and 40-pin single-ended or double-ended
assemblies and in 6-, 12-, 24-, and 36-inch

lengths. Copper alloy jumpers mate with stan-
dard IC sockets, cable is grooved top and bottom
and conductors are made of No. 28 AWG tin-
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coated copper.—A P Products, Inc., Ken Braund,
72 Corwin Dr., Box 110, Painesville, OH 44077.
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METAL DETECTOR, TH Earth Challenger (stock
No. 80,262) is a fully transistorized, balanced
instrument that combines quality and power with
low cost. Made of rugged aluminum and weighing

E

2 Ib., 6 0z., unit features electronic housing and 6-
in. waterproofed search coil. Nine-volt transistor
battery included. Deluxe version of TR Earth
Challenger (stock No. 80,251) comes with tele-

scopic shaft and 10-turn metal/mineral tuner. TH
Earth Challenger, $39.95; Deluxe TR Earth Chal-
lenger, $59.95.—Edmund Scientitic, 7782 Ed-
scorp Blidg., Barrington, NJ 08007.
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POWER AMPLIFIERS, models CP120, CP500
and CP500M, are dual-channel units that can be
operated independently or as a bridged unit. The
model CP120 (shown) is rated at 61 watts-per-
channel, 122 watts in the bridged mode. The
model CP500 and model CP500M are both rated
at 255 watts-per-channel, 510 watts bridged. The
model CP500M also contains peak-reading
meters, a blown-fuse indicator and a thermal
protection indicator.

Three PowerLock threshold settings (full, half
and quarter power) protect against overload and
reduce clipping. Other features include Ya-in.
phono jack inputs and rugged ali-steel construc-
tion for on-the-road use. Prices: model CP120,
$339; model CP500, $649; and model CP500M,
$779.—Technical Audio Products Corp., 3810
148th Ave. N.E., Redmond, WA 98052.
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MULTIFAMILY LOGIC PROBE, model LP-2, is
designed to test and troubleshoot digital circuits
such as gates, clocks, CPU’s, UART's, etc. Pulse
detection and pulse stretching provides instant
readout of logic levels, positive and negative tran-
sitions, pulse symmetry (duty cycle), and abnor-
mal circuit conditions for major logic families,
including TTL, DTL, HTL and CMOS. Gives pre-

cise measurements (within 0.15 V) of logic levels
and transitions, with positive go/no-go condi-
tions. No adjustments are necessary; just set a
single switch for logic family, attach clip leads and
touch probe to circuit in question.

Built-in pulse stretcher can be used to detect
pulses as short as 300 ns. Unit probe features
plug-in connector system and phono jack, and
space is provided in front of the model LP-2 for
interchangeable tips. The unit measures 5.8 X
1.0 X 0.7 inches and bears a manufacturer’'s
resale price of $24.95.—Continental Specialties
Corp., 44 Kendall St., Box 1942, New Haven, CT
06509.
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MICROCOMPUTER, Horizon 1, is a singie floppy
disc drive mainframe featuring the Z-80A micro-
processor and includes 16K bytes of memory and
12-slot mother-board with serial terminal inter-
face. (With a second disc drive, unit is called

Everything youve dreamed of
ina scope...includinga
sensible price.

Whether it be for servicing or scientific research, the new
WO-527A 15MHz 5" triggered-sweep oscilloscope is
designed for a wide range of applications. With its host of
useful functions and its advanced solid-state integrated
circuits, it's hard to believe it's so reasonably priced.

« Easy-to-use pushbutton controls
« Triggered or automatic sweep; ac or dc triggered
 Unique trigger level control with LED polarity indicators
« 10mV to 20V/cm in 11 ranges

+ 19 calibrated sweep ranges

« Preset, automatic TV sync separation circuits
« Built-in calibrated time-base

« Special line selector for TV line-by-line display
« 10 times sweep magnifier

O o oscitoscone

ot
(Yo
(2 BRSNS

e ———— T T ST T

o - -
1‘; 0-527A $479.00

See them at your VIZ distributor.

\lIZ Test

Instruments Group
of VIZ Mfg. Co.
335 E. Price St., Philadelphia, PA 19144

Formerly

€ VIZ

6883 Instruments

8/61 HOHVIN
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MATHEMATICS
ELECTRONICS

ENGINEERING MATHEMATICS
ADVANCED MATHEMATICS

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to
appreciate them!

NOW you can master mathematics
and electronics and actually enjoy doing
it!

WE ARE THIS SURE:—you order
your lessons on a money-back guarantee.

In plain language, if you aren’t satis-
fied you don’t pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

P.0.BOX 1189
PANAMA CITY, FLA 32401
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MODEL 101 AUDIOC TEST SYSTEM consists of two sine/
squareitriangle function generators, pulse generator, fre-
quency counter and AC voltmeter. As a system it will gen-
erate a frequency response plot on an XY recorder or scope.

Time base generator offers symmetricat or independent
control of the positive and negative sides of the ramp
providing a duty cycle of 1% to 99%. Frequency range
is 002 Hz to 100k Hz. Amplitude 1s 16 Vpp into 500 ohms
with =5 VDC offset. The time base output drives the X axis
of an X-Y recorder. Manual mode provided for setup.

Audio sweep generator provides manuai frequency adjust-
ment oOr log or linear sweep of 20 Hz to 20k Hz. Blanking
mode provides zero reference line on an X-Y recorder or
tone burst. Amplitude is 16 Vpp into 500 ohms or 10 Vpp
into 8 ohms.

Puise generator frequency range is 002 Hz to 800k Hz.
Puise width is adjusted independent of frequency from 4
seconds to 40 nanoseconds. Outputs are complementary
TTL

AC voltmeter has full scale sensitivities from 1 mV to 250
V. Fast or slow, peak or true RMS and iog or linear modes
are provided. Qutput drives Y axis of X-Y recorder.

Frequency counter is 6 digit, 50 or 60 Hz line triggered, and
reads either internal or external. Sensitivity is 10% ot voit-
meter full scale at 20k Hz. 1 or V2 second update

Dimensions: 8 x 14 x 3. Shipping weight: 9 Ibs. $695. Stock
to 30 days. Warranty: 1 year, 3 year $70. Master Charge and
Visa. Specs and operating information on request

1894 Commercentsr W. #10%
e e

San Bernardino, Ca 92408
{714) 8897623

MM200 SPECIAL FEATURES

FUSED INPUT PROTECTION A 1amp fuse protects DC and AC currents circuits
while a 50 milliamp fuse protects the resistance circuit from damage. The two fuses,
easy to replace, avoids the components breakdown when wrong or overranging signals

are applied.

FULLY BATTERY OPERATED A battery gives you eight hours of operation and is
rechargeable in 16 hours. The AC/DC converter will also recharge the battery while
using the instrument (recharging time in this case is longer).
BRIGHT LED DISPLAY A 0.3” bright LED display allows you to use the instrument
in the field or in the laboratory in any type of light condition.

FULL 2000 COUNT PLUS OVERRANGE Direct readout up to 1999 counts. Two
flashing bars on the first LED indicates an overrange condition in the measurement.

The cost of the MM200 is $119.95 which includes two test leads and an
AC/DC converter. The rechargeable battery is optional and its cost is $15.00.

A Subsidiary of DUMONT OSCILLOSCOPE LABORATORIES, INC. (A Carter Company)

40 FAIRFIELD PLACE WEST CALDWELL, NEW JERSEY 07006
PHONE (201) 575-8670

LOW COST
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Horizon 2.) System is also S-100 bus-compatible
for use with a wide variety of peripheral boards.
System includes full extended BASIC, with se-
quential and random disc files, formated output,
line editor, strings and machine language CALL.

Options for the Horizon computer include addi-
tional disc drives, floating point arithmetic
boards, 24-line by 80-character upper and lower
case VDC board, and 16K memory board with
parity option. Choice of blue metal or wood
chassis cover. Horizon 1kit, $1599; assembled,
$1899. Horizon 2 kit, $1999; assembled, $2349.
Options: 16K RAM kit, $399; assembled, $459.
Parity option kit, $39; assembled, $59. Floating
point board kit, $259; assembled, $359. Z80
board kit, $199; assembled, $259.—North Star
Computers, Inc., 2465 Fourth St., Berkeley, CA
94710.
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HANDLES, BLADES, KITS, Series 99. Comple-
ment of five handles accomodate 85 nutdriver,
screwdriver and special-use shafts. Series also
includes multitool and handy-roll kits and sets in
plastic cases, plus high-carbon steel blades and

1

precision-formed steel head sockets. Patented
spring device in handie holds blades firmly for
easy insertion and removal.—Waeller Xcelite
Electronics Div., The Cooper Group, Apex, NC
27502.
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FREQUENCY COUNTER, mode/ 7208, offers full
8-digit LED display and operation to 60 MHz with
1-Hz resolution. Model 7208A, with optional pre-
scaler, can operate to 600 MHz. Unit features
selectable gate times (1 sec and .1 sec), and 115

7208 COUNTER

ROOI09A:

eivTe!
I!!E % ccecraonics

VAC or 12 VDC operation (jack included). Housed
in metal cabinet, the instrument measures 5z X
6 X 2 inches. Model 7028 (60 MHz) assembled:
$169.95; kit: $119.95. Model 7028A (600 MHz)
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For technical specialists career pros-
pects are good. Forecasts show that
job odenings n many technical areas
are increasing.

In photography a high skill level as a
camera repair tec11ician commands a
good salary and opens doors to
advarcement. As with other fields
where the jobs arz, good training is
the key to success. National Camera
has successfully trained photo equip-
ment technic ans for 25 years. And
popular interest in new electronically
controlled cameres is helping to create
more opportunities than ever for you
as a camera technician.

Expand your talents into a new area
—wonk full time or part time, inde-
pendently or for a wide variety of
empleyers. L2arn at home in spare
time, or attend intensive training
program in Celorado.
F bunded 1952
Accredited membzar NHSC, NATTS.
F.pproved “or *eterans’ training.
El g ble institution,
“ederal financial aid programs.
Resident training also available.

7\ National Camera

Technical Training Division

—_—
V 2000 We:t Union Avenve Dept. GBC

Eng'ewood, Colorado, 80110 U.S.A.

Return coupon today for free booklet.
No salzsman will cail.

| am interested in [classroom
I Ohome study  OCheck here if veteran
' Please print:

I Name
I Address .
| city
| state , Zip
Send to: Natignal Camera

2000 West Unicn Ave., Dept. GBC
Englewpod, Colorado 80110
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assembled: $199.95; kit: $149.95.—T avis Elec-
tronics, 636 Sheridan Drive, Tonav anda, NY
14150.
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DUAL-TRACE 25-MHz SCOPE, mode/ LBO 515,
offers continuously variable delay from 1 us to 5
seconds. Sensitivity is 5 mV -per- division and
risetime is 14 ns. Unit features rectangular CRT
with internal graticule; high accelerating voltages;
selectable sync; automatic, normal, single-trace
and reset modes with 20-Hz to 10-kHz frequency

rejection. Overall accuracy for both channels is
+3%.

Includes beam rotator, trigger for both chan-
nels and polarity-inversion switch for Channel 2,
tront-panel astigmatic control, and X 10 magnifi-
cation. Priced less than $1400 and is complete
with probes and accessories.—Leader Instru-
ments Corp., 151 Dupont St., Plainview, NY
11803. R-E
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$289.

The Bearcat 210 super synthesized receiver
scans and searches over 16,000 different
frequencies without expensive crystals. The
Bearcat 210 covers 32-50, 146-174 & 416-
512 Mhz., and has AC/DC operation. Save
over $60.00 now by ordering on our 24 hour
toll-tree credit card order line 800-521-4414.
In Michigan and outside the U.S. call 313-
994-4441. Add $5.00 for shipping in the U.S.
or $9.00 tor air UPS to the west coast.
Charge cards or money orders only. Foreign
orders invited. Mail your order to: Commu-
nications Electronics, P.O. Box 1003, Dept.
505, Ann Arbor, Michigan 48106.
™
Just say charge it+ Which card

— |

L I I D N D D G B G ..
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—the finest quality multiple
outlet strip available!
There are 240 versatile
models—each unit
exceeds National Electrical ‘
Code standards and is safety
tested. Ideal for organizing your

when and where you need them.
Over 2000 electronic distributors

your free 24 page catalog today!

DEPT. H—300 Harvard Avenue
Westville, NJ 08093

work area and having extra outlets

carry the SGL. WABER line. Send for

SGL WABER Electric

A division of SGL INDUSTRIES, INC.
(609) 456-5400

Now you can safely plug away
without the problems
of overload or coming up short.

SGL WABER® Multiple
Outlet Strips

Youcandoitthanksto SGL WABER®

®117
.Bearcat '] Scanner}

8.61 HOHVIN
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new lit

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

PARTS CATALOG, Quality Semiconductors And
Electronic Parts, Catalog No. 10, contains 14
pages of transistors, linear IC's, CMOS units,
plugs, test accessories, frequency counters (kit
and assembled), clocks (kit and assembled) and
many different tools and replacement parts. A
handy order form is included.—Aldelco, 2281
Babylon Turnpike, Merrick, NY 11566.
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CONDENSER MICROPHONES, MS2420, bro-
chure describes three condenser replacement
mikes specifically designed to cover 97% of
today’s cassette requirements. Full details and
specifications are included.—Workman, Box
3828, Sarasota, FL 33578.
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COMPUTER PRODUCTS, 30 pages, contains
complete descriptions of computer kits, including
manufacturer’s 6800 system, software, terminal
system, audio cassette interface, alphanumeric

printer, joystick, etc. All products are designed to
be compatible with ail computer systems for
maximum flexibility. —Southwest Technical
Products Corp., 219 W. Rhapsody, San Antonio,
TX 78216.
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SPEAKERS, Truth In Listening, 14-page full-color
catalog that defines the characteristics of accu-
rate sound reproduction as well as describing
manufacturer’s line of hi-fi speakers. Complete
specs, charts, photos and drawings accompany
the text. Catalog is available from manufacturer
or AR dealers.—Teledyne Acoustic Research,
10 American Dr., Norwood, MA 02062.

CIRCLE 106 ON FREE INFORMATION CARD

TEST EQUIPMENT “WISH BOOK,” 1977-78 Ed-
ition, 23 pages, features five new instruments on
the front cover: a CB analyzer, video analyzer,
DMM, 230-mHz frequency counter and portable
tester. Fult descriptions of these and other test

units are accompanied by large clear photos and
complete specs.—Sencore, 3200 Sencore Dr.,
Sioux Falls, SD 57107.
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WORD PROCESSING SYSTEMS, The Micro-
computer and Word Processing—A Cost Effec-
tive Analysis, is an article analyzing the cost
effectiveness of various microcomputer word-
processing systems and compares several popu-
lar IBM systems with an MITS microcomputer-
based system using a Selectric terminal output. It
is estimated that current microcomputer word
processing is cost-effective at a correspondence
level of from 300 to 400 letters per month. Send a
24¢ SASE.—Center for the Study of the Future,
Dept. B, 4110 N.E. Alameda, Portland, OR
97212.

AUDIBLE SIGNAL DEVICE BROCHURE
describes the Sonalerttine of signalers that has a
wide variety of applications such as in automo-

Kieps 40
Kleps 30

.

e

i
s

7
4 0 :
e
B
ke

§; leps 10 ~ 20

ALL TOGETHER NOW!

The acclaimed Equinox 100® mainframe kit ($799) is now
a complete S-100 system. )
Because now there is an Equinox 100™ |/O interface kit

($120) that handles the hard work of interfacing all your,
peripherals.

And Equinox 100® 4K memory kits ($109). Assembled 8K
memory boards ($188). EQU/ATE™ editor/assembler and
BASIC-EQ™ software on cassettes.

it all goes together. It all works together. It's all together
now at special system prices.

See The Equinox System® at your local computer shop.
Call toll-free to 800-648-5311. BAC/MC accepted. Or write
Equinox Division, Parasitic Engineering, P.O. Box 6314,
Albany California 94706.

A

Kieps 30

g
ﬁ @
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Kieps 1
Kieps 10 r
\:\‘ ?
NN
Kieps 20 2,

Clever Kleps

Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded).

Kleps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" fong. ﬂgg

Pruf 10

e

..§.

Kleps 20. Same, but 7* long.

Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.79
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 6%4" long. $2.59
Kleps 1. Economy Kleps for light tine work (not lab quality). &
Meshing claws. 432" |ong. $ .99

Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch’ pin fits banana
jack. Phone tip. 5%2" long. $ .89
Allin red or black - specify. (Add 50¢ postage and handling).
Mge .

Kleps 1

Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.

Available through your local
maw s aw distributor, or write to:
" RYE INDUSTRIES INC.
125 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
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THE EQUINOX SYSTEM'™ When you put it together, it's really together.

RADIO-ELECTRONICS

r ]
INDUSTRAIES
—
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bile, aircraft, and marine warning systems, airport
metal detectors and medical instruments.
Sonalert signalers produce either a soothing ) ®
pleasant tone or chime, or a more strident blast in S U B B E R
cases of emergency. Four tone frequencies, three
loudness levels and seven modes or rhythms can
be combined to produce more than 30 distinct MARK 1V-CUV
sound variations. Power requirements are low—a

low-power transistor, SCR or integrated circuit A TIMESAVING

can do the trick. The devices are also solid-state,

\ice ~Mallory Gapacitor Gas,Div_ PR Maory & INSTRUMENT

Co., Inc., Box 1284, Indianapolis, IN 46206.
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1978 ENGINEERING MANUAL AND PURCHAS- VHF‘ UHFTVfUher Ohd |'f S| hOl OHOI ST
ING GUIDE NO. 780 is a 234-page catalog 1 , g Y
crammed with electronic parts and equipment. It Incomporates these important features:

contains such essentials as wire, cable, test
equipment, trimmers and pots, switches,
timers—even a low-cost microcomputer system.
Also included are cross-references and complete
manufacturer indexes. Price: $1.—Allied Elec-
tronics, Dept. C-78, 401 E. 8th St., Fort Worth,
TX 76102.

MINI-CATALOG No. MC-477 shows a full line of
silicon rectifier bridges, diodes, high-voltage rec- MARK IV'CUV Nef $74'95
tifiers, assemblies and TV high-voltage diodes.

Also featured are high-voltage devices, industrial
multipliers and X-ray assemblies.—Electronic

?:;:‘(:f" Inc,, 21 Gray Qaks Ave., Yonkers, NY L CASTLE E LECTRO N I CS
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Tunes all VHF & UHF Channels

Electronic Fine Tuning
Dual 40 MHZ IF Output Jacks
Baftery Condition Indicator

¢ & & o

5233 Old South Highway 37 . Bloomington, Indiana 47401
TEST INSTRUMENTS Catalog No. BK 78 con-

tains 40 illustrated pages of DMM's, frequency
counters, high-voitage probes, oscilloscopes and
many other test instruments. Each device is thor-
oughly described and complete specifications are
given.—B&K-Precision, Dynascan Corporation,
6460 W. Cortland Ave., Chicago, IL 60635.
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®

For More Details and Specifications Contact Your Neares? Distributor

e
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HEATH/SCHLUMBERGER INSTRUMENTS Cat-
alog No. 811-23contains 32 pages of test devices
for hobbyists:-and service personnel. Among new
products listed are frequency counters, an FET
multimeter, a lin/log swept-function generator
and a low-cost voltage-controlled function gener-
ator. Oscilloscopes, distortion analyzers, VOM's

Non-Linear Systems, Inc.

and VTVM's and color TV service equipment are

just some of the many devices described.— ) S ' U 3 5 B E
Heath/Schlumberger Instruments, Dept. 570- , woDEL 565 '@mm ™1

010, Benton Harbor, M| 49022. (01 PRESCALER INPLT
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512 MHz 60 MHz
PRESCALER FREQUENCY

PORTABLE
BATTERY OPERATED COUNTER

0 Extends range of FM-7 Frequency | © -Large 7-digit LED display.

ON

CATALOG SHEET describes the Kager KL 3000
Soldering Pistol, a lightweight, easy-to-operate
instrument that permits single-handed operation.
The solder is incorporated in the gun and is fed to
the tip by squeezing the trigger. The rate of feed
and the amount of solder necessary for a particu-
lar joint are automatically selected for precision
work. The problem of dry joints is almost com-
pletely eliminated because the object to be
soldered is heated first by the tip prior to applying
the solder. Many different brands of soider can
be used with this instrument, and nonscaling tips
are provided in different sizes and shapes. This
pistol is adaptable to both fine soldering and
continuous production-line work.—KAGER Inter-
national, 1180 S. Beverly Drive, Los Angeles, CA
90035.

Meter to 512 MHz. i
CIRCLE 112 ON FREE INFORMATION CARD t to' . © 1 Hz resolution on low range.
oCan be interfaced with almost 0 Overload protection.
FIVE BROCHURES describing complete test- any 50 MHz frequency meter 0 C-MOS construction.
instrument product lines are designed for point- g e .
of-sale and direct mail. Each brochure contains 030 mv sensmvnty. © 30 mV sensmwty

Size: 1.9"Hx 2.7 W x 4.0" D.

six pages of product benefits, uses and applica-
tions, photos and specifications. Titles inciude:

“Digital Multimeters,"” ""Communications & CB," 212368752278 THE TEST EQU'PMENT S PEC'AL'STS §
*“Oscilloscopes & Power Supplies,” "“Transistor & o
Tube Testers,” and “TV & Radio Test Equip- TOLL FREE HOT LINE (e}
ment.”' —Sencore, Inc., Promotion Mailing Dept., 800-223‘0474 e
3200 Sencore Drive, Sioux Falls, SD 57107. R-E e e T T [ °
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Teaching Digital
Gounters To Gount

Digital displays have uses in most facets of our lives; ranging from

watches to home appliances and test instruments. They are all

basically counters. Here's a way to make a decade counter
count by some number other than 10.

FRED BLECHMAN, K6UGT

DIGITAL COUNTING CIRCUITS ARE BECOM-
ing the standard means for measuring
almost any variable, such as time, fre-
quency, voltage, current, resistance, tem-
perature and events. The conventional
readouts used with digital devices nor-
mally display in decimal format. Howev-
er, the counting circuits themselves
usually count in binary code, a system
that is based on powers of 2. Since the
count is displayed decimally, typical 1C
counters automatically reset to 0 after
the decimal count of 9, running from 0 to
9 and then repeating. Also, the counter
outputs trigger the next highest digit,
(whenever more than one digit is used) to
carry the count. Thus, 09 becomes 10 on
the next count, and 199 becomes 200.

However, if you want the count to go
back to 0 at some point other than 9, how
do you program the counter to do this?
While this is “duck-soup” for the digital
engineer, most experimenters and new-
comers to digital electronics find this
confusing, and there is little information
available in recent literature. The expla-
nation and examples that follow should
lift the veil of mystery from digital count-
ing circuits and allow you to apply these
principles to your own special needs. Just
bear in mind that the following explana-
tion is not intended to be all-inclusive.
IC counters

Although different IC counters are
available for special purposes, the most
popular is the 7490 decade counter. Ac-
tually, it contains divide-by-2 and divide-
by-5 sections in one package; these sec-
tions can be wired, as shown in Fig. 1, to
form a divide-by-10. Note that pins 2, 3,
6, 7 and 10 are grounded for normal
counting. (Actually, either pin 2 or pin 3,
and either pin 6 or pin 7 must be
grounded; but it’s best to ground them all
for decade counting.) A logical-high
(about 5 volts) output at pin 2 rep-

NPUT»—— NC 1 8 2 4

|
Ve B T 13*12'11ﬁ0 RE

7490

1 2] 3] 4] s]6] 7

NC 45V =
FIG. 1—7490 IC connected as a divide-by-10
counter.
DECIMAL PIN NUMBER
NUMBER 1 3 g 12
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L s
] H L L H

FIG. 2—BCD OUTPUTS from 7490 IC when
connected as a divide-by-10 counter as shown
in Fig. 1.
resents a decimal count of 1; pin 9 is a
decimal count of 2; pin 8 is a decimal
count of 4; and pin 11 is a decimal count
of 8. Normally, these pins are a logical
low—mnearly at ground potential—when
off. Now, as the 7490 is triggered at pin
14 with a negative-going pulse, a high
output appears at pin 12 on the first
count, at pin 9 on the second count, and
on both pin 12 and pin 9 on the third
count. On the fourth count, only pin 8 is
high; pin 9, pin 1| and pin 12 are low. On
the fifth count, pin 8 and pin 12 are high.
On the sixth count, pins 8 and 9 are high.
What is happening is that the counter is
“adding” decimally with a single output
or combinations of outputs. Figure 2
shows this counting sequence.

The 7490 resets to 0 at the next count

WwWwWwW.americanradiohistorv.com

+6V
14 13 12

FIG. 3—TYPICAL AND-GATE (C’s. The 7408
Quad 2-input anp gate IC is shown in a. The 7411
Triple 3-input ano gate IC is shown in b, and ¢
shows the 7421 Dual 4-input ano gate IC.

after 9 when wired as shown in Fig. 1.
Pins 2 and 3 are two reset pins that are
normally used to set the counter to 0
when the counter is first turned on. The
internal reset circuitry is designed so that
when both pins 2 and 3 go high, the 7490
resets to 0. For normal counting, either
(or both) pins 2 or 3 must be low.

It now becomes simple to reset the
7490 at the desired count. To reset to 0 at
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8 4 2 4 2
1
2
2 1C3 6
/27421
5
1 18 (9 |T< 12 11 (8 9 F 12
I1C1 14 1C2 14
7490 7490 ———5\7<— INPUT
TENS UNITS
. -L-r[]V
23 I
FIG. A—DIVIDE-BY-36 counter. The 7490’s count from 00 to 35 and are then reset to 00.
8 4 & 8 4 2
1
i 1c3-a  \6
/27421
5
0
2 /103-2
4 27421
1118 9[?12 11 |8 9]1]12
1C1 14 1C2 14
7490 7490 _—STINPUT
TENS UNITS
1y
E gL

FIG. 5—DIVIDE-BY-77 counter. The counters are reset by the ano gate after they reach a count of

76.
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FIG. 6—DIVIDE-BY-77 counter. Same circuit as Fig. 5 except with a different arrangement of ano

gates.
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FIG. 7—ANY NUMBER of decade counters can be programmed. Here, three decade counters are

connected to divide-by-777.

the second count (so that the 7490 counts
0 to 1 and back to 0), simply connect a
jumper from pin 9 to pin 2, and remove
the ground from both pins 2 and 3.

(Leaving a pin unconnected is the same
as connecting it to a high level). For a
count of 3 (0 to 2), connect pin 2 to pin 9
and pin 3 to pin 12. For a count of 4,
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connect pin 2 or pin 3 to pin 8, and leave
the other reset pin unconnected. For a
count of 5, connect one reset pin to pin 8
and the other reset pin to pin 12. For a
count of 6, connect the reset pins to pins 8
and 9.

When you want the decade counter to
reset after a count of 7, you need to have
some way to sense when three pins (pins
8,9 and 12) are all high at the same time.
Although other circuitry could be used, it
is easier to use standard AND gates to
trigger the reset terminals with a high
output when all inputs to the AND gate
are high. Figure 3 shows several typical
AND gates. You could, for example, con-
nect pins 8, 9 and 12 to the three inputs
of one 7411 AND gate (Fig. 3-b), and then
use the output from the AND gate to
trigger reset pin 2 of the 7490, leaving
pin 3 unconnected. This would give you a
count from the 7490 of 0 to 6 and back to
0 on the seventh count.

When there is more than one digit,
logic gates are a necessity, since you may
have to sense the state of several counter-
output lines. For example, suppose you
wanted to reset to O after 35 counts—
that is, from 00 to 35 and back to 00. The
reset would occur at the 36th count.
Figure 4 shows one way to do this. Here’s
what happens. With each negative-going
pulse into pin 14 of the units counter, the
count advances one count. At the count
of 09, output 8 and output ! (pins 11 and
12) are high. On the very next count, all
outputs go low. The negative-going out-
put at pin 11 is directly coupled to pin 14
of the tens counter, and it advances one
count to 10. This happens again at 20 and
30. A 7421 four-input AND gate is con-
nected to sense when the tens counter is
at 3 and the units counter reaches 6. At
that instant, all four inputs to the AND
gate are high, so the output goes high and
directs the reset pins on each counter to
return the count to 0. Only at the count
of 36 are all four inputs to the 7421 gate
high; until then, the 7421 output is low
and the 7490’s count normally.

Figure 5 shows another example, this
time using both sections of the 7421 IC.
Here, at the count of 77, the high output
on pin 6 of the 7421 resets the counters to
00, so that they count from 00 to 76.
Here’s how it works: The 4-2-1 outputs
of each 7490 are connected to the 7421
inputs, as shown in Fig. 5. When the tens
counter is at a count of 7, three inputs of
IC3-a are high, but the output at pin 6 is
still low since the fourth input (the
output of IC 3-b) is still low. When the
units counter reaches a count of 7, all the
inputs to AND gate IC3-b are high (note
that 1C3-b pin 13 must be jumpered to
any of the other input pins of IC3-b);
output pin goes high, providing the last
needed high input for IC3-a to output a
high on pin 6, thus resetting the 7490’s.

This could also be done by using all
three AND gates of the 7411 IC. (See Fig.

continued on page 1006
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

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. Profit
from, and enjoy, the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.E.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulletin R-78,

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025
Worldwide Career Training thru Home Study
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You Can Count
On DAVIS!

FREQUENCY COUNTER

50037846 |

500 MHz & 1 GH: COUNTERS

If you need a reliable counter at
an affordable price,
the CTR 2 is the answer.
® 8 Digit .3” LED Display
® High Stability TCXO Time Base
® Built-in VHF-UHF Prescaler
® Automatic Dp Placement
® TCXO Std. £ 2 ppm
® [nput Diode Protected
® 712V-DC Operation (Optional)
® Oven Controlled Crystal (Optional)
+.5 ppm
® Selectible Gate Times
CTR-2-500 (range-10 Hz to 512 MHz)
CTR-2-1000 (range-10 Hz to> 1000 MHz)

500 MHz Kit CTR-2-500K $249.95
500 MHz Assembled CTR-2-500A 349.95
1 GHz Kit CTR-2-1000K b
1 GHz Assembled CTR-2-1000A
OPTIONS:
(02) Oven Crystal
(03) .43 LED
(04) 12Vv-DC
{05) 10 sec. Time Base

DHULIS
DAVISELECTRONICS
636 Sheridan Drive

Tonawanda, NY 14150
716/874-5848

$49.95
10.00
10.00
10.00
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EQUIPMENT REPORTS
continued from page 32

The front panel itself is black with white
legends, and it’s well designed with the human
operator in mind. There are just enough
legends to know what you've selected without
confusing the issue. The ranges are “keyed” to
the function switches by white lines, so you can
tell instantly which sct of ranges goes with
each function.

The case is a light blue and measures 8§ X
6'/2 X 3 inches. There’s a tilt stand on the
underside of the case. When set, the stand
raises the front of the instrument for ecasy
viewing on a workbench. With the stand
retracted, the instrument lies flat on the work
surface.

Power is supplicd either by batteries or from
an external power supply kit. A plastic battery
holder is provided that accepts four C-cells.
The niodel 2000 draws about 120 mA froma 4
to 6'/2 volt DC source. This translates into an
operating time for standard zinc carbon batter-
ies of 8 hours. Switching to alkaline batteries
increases the operating time 1o 25 hours. If you
desire, you can also use a NiCad battery pack.
Sabtronics offers two different size NiCad
battery packs as optional accessories. The NB-
1200 is a sub-C size NiCad pack that sells for
$12.95 and will power the model 2000 for 10
hours. The NB-500 pack is made up of AA size
NiCad batteries that will power the niodel
2000 for 4 hours. The NB-500 sells for $7.75.

To recharge the batteries, the EP-12V Ex-
ternal Power Kit is required. It consists of a
separate PC board with a voltage regulator,
charging circuit and external power jack. The
assembly mounts on the inside of the rear
panel of the model 2000. Access to the exter-
nal power jack is provided through a hole in
the rear panel. External power comes from an
AC power adapter. This is one of those calcula-
tor-type plug-and-transformer modules with a
long wire that has a plug on the end of it. The
AC power adapter must supply 8.5 to 15 VDC
at 150 mA. Sabtronics offers two AC power
adapters as optional accessories: The AC-115
for 115 VAC and the AC-230 for 230 VAC.
With the External Power Kit and the AC
Power Adapter, the sub-C size NiCad battery
pack can be recharged in 16 hours. This combi-
nation also supplies enough to power the mod-
el 2000 directly from the line voltage.

Specifications

For those readers who like specifications
(and who doesn’t), here goes: The 100 mV and
1 volt DC ranges have a 100 pV and | mV
resolution, respectively, and both have a
+0.1% =+ 1 digit accuracy. At the opposite end
of the DC voltage range is the 1000V range
with a | volt resolution and a +0.5% =2 digit
accuracy. The input impedance for the DC
voltage ranges is 10 megohms and the response
time is 0.5 seconds.

The lowest AC voltage range is 100 mV with
an accuracy of 0.3% + 2 digits at 60 Hz and a
frequency range of 40 Hz to 50 kHz. The
highest AC voltage range, 1000 VAC, has an
accuracy of 1% +2 digits at 60 Hz and a
frequency range of 40 Hz to 500 Hz. At the
two ends of the DC current ranges, 10 pA and
1 amp, the resolution is 10 nA and | mA,
respectively, while the accuracy is 0.1% *2
digits and 1% =+ 1 digit, respectively. The 10
uA AC current range has an accuracy at 60 Hz
of 1% =5 digits and a frequency range of 40
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Hz 10 500 Hz. The | amp range has a 60 Hz
accuracy of 0.8% =2 digits and a frequency
range of 40 Hz to 20 kHz. Response time on
the AC current ranges is 5 seconds maximum.
Maximum input current on all ranges is 2
amps, overcurrent protection provided by a
fuse.

Now for the ohms ranges. The lowest ohms
range, 100 ohms, has a resolution of 0.1 ohms
with an accuracy of 0.1% * | digit. This accu-
racy also holds for the 1K, 10K, 100K ranges.
The 100-ohm range uses a measuring current
of I mA. At the opposite end of the scale is the
10-megohm range with a resolution of 10K
ohms and an accuracy of 0.5% =5 digits. The
10-megohm range uses a measuring current of
100 nA. Open circuit voltage for the XI
ranges (100, 10K, and IMEG) is 100 mV. For
the X10 ranges (1K, 100K and 10MEG), the
open ctrcuit voltage is 1 volt. All the resistance
ranges are protected against a maximum input
voltage of 250 VDC and 250 VAC RMS.
Input protection is provided by a 2-amp fuse.

Did I forget anything? Oh yes, the input

continued on page 108

BETTER

THAN A
THIRD HAND!

PANAVISE TILTS, TURNS, AND

ROTATES TO ANY POSITION.

IT HOLDS YOUR WORK

EXACTLY WHERE YOU WANT IT.

PanaVise has great strength yet is gentle

enough to firmly hold delicate objects.
Quite possibly the finest new tool
you will buy this year, PanaVise is
built to exacting professional
standards. We guarantee it!
lllustrated is the Electronics Vise
Model 396. Three other bases and
a wide variety of heads are avail-
able. All interchange! Buy a basic
unit, then add on to create your
system.

Available through your dealer.
Write for a free catalog.

BARNAY, = .

10107 Adella Ave., South Gate, CA 90280
In Canada: 25 Toro Rd.,Downsview, Ont. M3J 2A6

e
:l A Division of Colbert Industries
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3'%. DIGIT DMM
continued from page 44

switches arranged so that the maximum
coming off the divider into the DPM
input is always 2 volts.

The AC volts input goes through the
same voltage divider and then into a “pre-
cision rectifier circuit” that converts the
signal into DC to feed the input to the
DPM. The 2.5K pot in this circuit lets
you calibrate the output of the precision
rectifier on a one-time basis against a
standard AC input signal.

The ohmmeter circuit is shown in sim-
plified form in Fig. 9. Here, one leg of the
op-amp contains a standard reference
voltage that is adjustable through the 1K
pot to exactly 1 volt. The other leg
contains the portion of the voltage divider
that is active for measuring a particular
resistance range. In the illustration the
1-meg resistor shown is used to measure 2
megohms full scale. Since the op-amp
operation dictates that the inputs to both
legs must be equal, and since the outputs
are common, exactly 1 volt must also
appear across the {-meg resistance. This
constant voltage forces a constant current
through the resistance being measured; in
this particular case 2 megohms. The 2
volts developed across the 2-megohm re-
sistor is then fed into the DPM, regis-
tering a full-scale reading. Other resis-
tance values for the unknown will, of
course, produce proportional voltages
feeding into the DPM.

The resistance circuit is calibrated on a
one-time basis by adjusting the 1K pot
with a standard resistor across the input.
When the DPM registers the correct
reading of resistance, it has been cali-
brated. An alternate method is to adjust
the pot so that exactly 1 volt appears
across the 750-ohm resistor (R14) at the
output of the op-amp.

The direct current input is taken off
the three shunt resistors, R6, R7 and R8.
Each resistor develops exactly 2 volts
across it for maximum scale readings.
Note that the high current scale is limited
to 10 amps only because of the low
wattage (10 watts) of the 0.1-ohm resis-
tor (R6). If you make this a 20-watt resis-
tor, you can read 20 A full scale. These
resistors should be at least | percent
tolerance or better for good measurement
accuracy.

The multicontact pushbutton switches
shown in the circuit diagram are of course
the easiest to wire, although layered rota-
ry switches can also be used. The correct
decimal point for each scale can be
displayed by connecting pin 6 of the
appropriate display number (DS-2, 3 or
4) through the appropriate scale switch to
ground through a 470-ohm resistor.

The entire DMM circuit can easily be
layed out and assembled on a 4'/: X 6-
inch piece of perforated circuit board
with 0.1-inch hole spacings. R-E

service

For
faster

USE
ZIP
CODE

on
all
mail

In fact, you didn’t need much of
anything except a willingness to work
16 hours a day. For 8¢ an hour.
Under brutal conditions.
But times have changed drastically.
Life for the working man is more

60 YEARS AGO,YOU
DIDN'TNEED A COLLEGE EDUGATION

challenging. Safer. More stimulating.
And far more rewarding.

Why?

Many things have helped.
Especially an endless flow of tech-
nological improvements and
discoveries. Many of which came
from college campuses, and from
college-trained men and women.

We must sustain this flow of ideas.
Only in this way, can we increase
the productivity that will maintain
and increase our standard of living.

America’s colleges need your help.
They are in deep financial trouble.

GIVE TO THE COLLEGE OF YOUR CHOICE. NOW.

Council for Financial Aid to Education. Inc ‘4"
680 Fifth Avenue. New York. N.Y 10019 QIE

"l.! A Public Service Of This Magazine And
én( The Advertising Council.

“Our whole family

this wonderful
Schober Orgun... a

Talk about real family fun! We ail
worked together, for a few hours almost
every day. Almost too soon, our Schober
Organ was finished. Our keen-eyed daugh-
ter sorted resistors. Mom soldered transis-
tor sockets, aithough she'd never soldered
anything before. And it did our hearts good
to see the care with which our son—he’s
only 12—installed the transistors. Me? | was
the quality control inspector—they let me
do the final wiring. And when it came time
to finish the beautiful walnut cabinet the
easy Schober way, we all worked at it!

Now, we gather around our Schober
Organ every evening to play and sing to-
gether. Some of us play better than the
others, but we're all learning—with the help
of the easy Schober Organ playing courses.
| might add that {'m especially pleased with
all the money we saved. Qur completed
Schober Organ compares favorably with a
“ready-made’” one costing twice as much!
{The five modelsrange from $650to $2850.)
And we didn't even need to pay the whole
amount all at once, because we were able

to buy Schober Kits a component at a time.
to spread costs out. Or we could have had
two-year time payments!

Families like ours have been building
Schober Organs for 20 years. How about
your family? You can have all the detaiis,
without cost or obligation. Just send the
coupon for the fascinating Schober color
catalog {or enclose $1 for a 12-inch LP
record that lets you hear as well as see
Schober quality). Clip the coupon right
now—and mail it TODAY!

)
The ,70/wé(y, Organ Corp., Dept. RE-172
43 West 61st Street, New York, N.Y. 10023

T Please send me Schober Organ Catalog

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

NAME
ADDRESS
CITY

STATE zZ1P

8461 HOHVIN
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from Polaris
‘ﬁ; j )
0KV DUAL RANGE LRS-

Measures o =)
And ,

VOLTAGE

CURRENT R 4 ;

RANGE
40,000 VOLTS DC
400 MA DC

34.95

$229.95 ) PJS-298
C.R.T. Included

® 33KV Leaded Glass CRT e 40KV Meter
e Build-In Speaker e Obsolete-Proof

The PJS-298 Universal Test Rig for tube and Solid State TVs
designed for servicing high voltage chassis. Built-in speaker
for convenient audio checking, 40KV-50Ua sensitivity meter
constant monitoring of the anode voltage. Up-dating is accomp-
lished by means of plug-in modules. (Extension cables included).

FOR FAST TROUBLE SHOOTING .. ..
“Jefelllatic_ Tv MINI- ANALYZER

-

¢ VHF/UHF Subber e I.F. - Video Trouble Shooter
e Convergence Generator e Dots and Cross-Hatch Patterns

8 The **$G-785"" is a muiti-fupctional instrument for
(z) fast, efficient trouble-shooting and adjustment of all
= Color and B&W tvs. It is ideal for both shop and field
O work. {Cables included.)

o 0

g Jere]]latic

g 108-02 OTIS AVENUE, CORONA, N.Y. 11368
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new books

COUPLING OF EXTERNAL ELECTROMAGNETIC FIELDS TO TRANSMIS-
SION LINES, by Albert A. Smith, Jr. Wiley-Interscience, Div. of John Wiley
& Sons, 605 Third Ave., New York, NY 10016. 132 pp. 6 X 9 inches. Hard-
cover $14.50.

Electromagnetic radiation causes not only disruption in communications
but can pose a very real hazard to humans and equipment. This book
examines some of the problems involved in coupling electromagnetic fields
to transmission lines and offers application data in the form of solved exam-
ples and spectrum profiles. The material presented is applicable to coupling
problems in communications, data processing, and in power, telephone and
control systems. Teachers will find the book useful in graduate or advanced
undergraduate classroom work. Several appendices, bibliography and an
index make up the back of the book.

CMOS COOKBOOK, by Don Lancaster. Howard W. Sams & Co., Inc., 4300
W. 62nd St., Indianapolis, IN 46268. 416 pp. 5': X 8" in. Softcover $9.95.

This is another in the “Cookbook™ series that presents the reader with all
the nuts-and-bolts material needed to understand and use CMOS inte-
grated circuits. The material presented is long on real-world applications, is
detail-oriented and the easy-to-read style is not overloaded with mathema-
tical tormulas and theory.

Chapter 1 discusses CMOS circuitry basics: how it works, how to power it,
how to use it. Chapter 2 presents an index ot 100 CMOS devices, complete
with schematics and detailed descriptions. Other chapters cover logic,
multivibrators, clocked logic and JK flip-flops. These IC's can be used in a
wide variety of applications, including TVT's, digital instruments, logic train-
ers, digital watches and frequency counters.

D-612T
DC
POWER
SUPPLY

J

LOWEST PRICE/WATT

+ these other exclusives:

1) Variable dc output. 2) Full 10-amp rating over
0-12 v range. 3) Super fiitering over entire cutput.
4) Dual range. 5) Heavy overload capacity. 6) Fully
enclosed steel cabinet. 7) Large, easy-to-read meters.
8) Full year warranty.

21 Stock Models from 6 to 125 vdc. See Your
Distributor. Custom OEM Power Supplies Engi-
neered to Your Requirements.

FREE BULLETINS! See Gold Book & EEM
for Full Line Data.
EPSCO, Inc. 920-R Westwood, Addison, IL 60101-312/543-0410

Performance-Proven Regulated &

\
(23
" Semi-Regulared DC Power Supplies
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A QUICK LOOK AT BASIC, by Donald D. Spencer. Camelot Publishing
Co., Box 1317, Ormond Beach, FL 32074. 64 pp. 5. X 8% inches. Softcover
$4.95.

This book presents the BASIC programming language. Written in easy
nontechnical style, the material offers those with little or no computer back-
ground an opportunity to learn BASIC in just a few hours. Exercises and
examples are given to supplement and reinforce the text.

TAPE RECORDING FOR THE HOBBYIST, Fourth Edition, by Art Zucker-
man. Howard W. Sams & Co., Inc., 4300 W. 62nd St., Indianapolis, IN 46268.
160 pp. 52 X 8 in. Softcover $4.95.

This book uses nontechnical language to explain the ABC’s of how to
select and use a tape recorder, add special effects (including instructions on
how to create your own effects from everyday household objects), and edit
tapes. The reader is instructed in what to look for in the controls and special
features of an instrument, and how to match tape with the machine. Chap-
ters also include suggestions on using a recorder to tape parties and special
events, and to create sound-track accompaniment for film. The final chapter
tells you how to care for your recorder.

COMPUTER DICTIONARY, by Donald D. Spencer. Camelot Publishing
Co., Box 1317, Ormond Beach, FL 32074. 160 pp. 5% X 8% inches. Soft-
cover $5.95; hardcover $9.95.

All students of computer science/data processing in schools and colleges,
teachers, businessmen, programmers, systems analysts and other comput-
er users will find this dictionary a handy addition to their reference library.
Simple clear, nontechnical language is used to define terms. R-E

“POOR BOY” TUNER SUB
ONLY $19-95

Since all tuner subs that we know of are modified TV Tuners, we decided to
market an excelient performing yet very iow cost sub for the technician who has to
get all he can for his money . .. a “Poor Boy's Sub” for only $19.95.

This was not an easy task since cabinets, knobs and controls would push the
price far above $19.95 . . . We searched for a tuner that needed no cabinet and no
controls . .. one that the tech could scounge the knobs from most any old TV . ..

It took over two years but we finally found it. The gain is excellent . . . Battery
drain is very low (only 18 mils). It's self biasing so there is no R.F. gain control to
fiddle with . . . It works equally well on tube or transistor sets ... b/w or color . ..
and is as easy to use as starting a fight with your wife (well, almost). All you need do
is hook the set's IF cable to the “Poor Boy" and view the picture ... That'sit...no
set up controls to confuse you.

We compared the ““Poor Boy"' with other subs costing over twice the price and
found it to work just as well on affthe comparison tests we made . . . and often alot
easier to use . .. Even though instructions aren't needed . . . you get those too.

The “Poor Boy™ is small enough to easily hold in one hand ... no wires or
controls dangling around. It comes completely wired and tested including batteries
and ready to use. Send a check for only $19.95, and we even pay the shipping (how
about that?) or we will ship COD. ($1.85 C.0.D. Fee)

Try it for 10 days . .. If not completely satisfied . . . return for full refund.
Call us toll free 1-800-433-7124.
ALL ORDERS SHIPPED THE SAME DAY RECEIVEDY

TEXAS TUNER SERVICE
4210 N.E. 28TH STREET, FORT WORTH, TEXAS 76117
TEXAS CUSTOMERS PHONE (817) 834-8201

r

' Please rush me the *'Poor Boy'" Substitute Tuner.

' | understand that | can return it within 10 days for a full refund if '

' I'm not completely satistied . . . with no questions asked. !

1+ [11 am enclosing full amount of $19.95 and will not be charged ,

. shipping.
[JShip C.0.D. and | will pay an extra $1.85 shipping and C.0.D.

1 t

RE—3/78
Name: e Y

Street Address:
1
City: State: 2Zip:
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INTERNATIONAL FM 2400CH

FREQUENCY METER
for testing
.. mobile

=1 transmitters
. and receivers

Tests Predetermined
Frequencies
25 to 1000 MHz
Extended Range Covers
950 MHz Band
Pin Diode Attenuator for
Full Range Coverage
as Signal Generator
Measures FM Deviation

The FM-2400CH provides an accurate frequency
standard for testing and adjustment of mobile
transmitters and receivers at predetermined
frequencies.

The FM-2400CH with its extended range covers
25 to 1000 MHz. The frequencies can be those
of the radio frequency channels of operation
and/or the intermediate frequencies of the re-
ceiver between 5 MHz and 40 MHz.

Frequency Stability: =.0005% from+50°to + 104°F.

Frequency stability with built-in thermometer
and temperature corrected charts: + .00025% from
+25° to +125° (.000125% special 450 MHz crystals
available).

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

FM-2400CH (meteronly) ..... .. .. ... ..... $595.00
RF crystals (with temperature correction) ... 24.00 ea.
RF crystals (less temperature correction) .... 18.00 ea.
IFcrystals . ... ... ... ... ... .... ....catalog price

IEMm

<

>

)

O

T

International Crystal Manufacturing Company, inc. ®
10 North Lee Oklahoma City Oklahoma 73102 ag‘
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COUNT TO ZERO
continued from page 10/

6.) This illustrates that different gate
arrangements can be used—just so long
as the output does not go high until the
desired count.

For larger numbers—three digits or
more—the same approach can be used,
but more gates must be used. Figure 7
shows how to count from 000 to 776 and
back to 000 at the next count (777). This
can be termed a worst-case example,
since it requires three outputs from each
7490 counter.

You can use NAND gates, such as the
7400, 7410, 7420 and 7430 instead of
AND gates, but inverters (such as the
7404) would be needed between the 7490
and the inputs of the NAND gates. The
7490 outputs are high, and the NAND
gate inputs must all be low to get the high
output needed to reset the 7490’s. A
simpler approach, using NAND gates and
inverters, is to use an inverter between
each NAND output and the reset pins.

Sometimes you can reset two digits
without using gates, if the desired reset
count is 1, 2, 4 or § at each 7490. For
instance, a resct at the 18th count to 0
(17 to 00) could be done by separating
the reset pins, as shown in Fig. 8. Since
both reset pins on each 7490 must be

8 4 2 1 8 zlt 2 1
1 |
11 |8 }9|1—<12 11 }s g1 [12
7490 14 7490 14
TENS ONITS gy INeUT
I ov
2 T8 3 ]2

FIG. 8—AND GATES are not always necessary, depending on the desired count. For a divide-by-17

application, the 7490’s can be wired as shown.

8 4 2 1

3
1 |s 9]?12

7490 14
TENS

T i

— S — —

11 18 9112

290 1 e INpUT

5V
oy

FIG. 9—DIVIDE-BY-80 counters are commonly used in clock circuits. The 7490's can be wired without

using ano gates as shown.

high to reset to O, this occurs only when
the count goes to 18. At all other times,
one reset pin on each 7490 is low.
Another resetting requirement is
needed for minutes and seconds counting
in digital clock circuits. Here the next
count after 59 is 00 instead of 60. Figure
9 shows the circuit for this. The units
counter automatically resets to O after a
count of 9, but the tens counter will not

reset until the 6 count, since only then are
both reset pins high.

Common CMOS 4000 series counter
1C’s do not lend themselves as neatly to
this simple system since many of them
don’t have BCD outputs and dual reset
pins. But they too can be programmed to
count, if you give it a little thought and
have an understanding of the basic
techniques discussed in this article. R-E

EIGHT

IN ONE

INSTRUMENTS

1 ¢ Out-of-Circuit

Transistor Analyzer
¢ Dynaric In-Circuit’
Transistor & Radio Tester
| Signal Generator
e Signal Tracer's Voltmeter
je Milliammeter
i o Battery. Tester
¢ Diode Checker

Transistor Analyzer wose:212

Factory Wired & Tested— $30.57
Easy-to-Assemble Kit— $20.36

o10£E ITL

.. with anything you like!
We have
an outstanding
selection of tools
and specialized
too! kits to
choose from.
Use our
DESIGN-A-KIT
to form your own
custom kit—
ask for details.

RADIO-ELECTRONICS

2

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the
facilities you need to check the transistors themselves — and the radios or other cir-
cuits in which they are used — have been ingenious!y engineered into the_compact.
6-inch high case of the Mode! 212, It's the transistor radio troubleshooter with all the
features found only in more expensive units. Find defective transistors and circuit
troubles speedily with a single, streamlined instrument instead of an elaborate
hookewup. = e ——————— e ———
Features: I EMC, 625 Broadway, New York 12, N. Y.
Checks all transistor types — high or low
power. Checks DC current gain (beta) to | Send me FREE catalog of the complete
200 in 3 ranges. Checks leakage. Unj- | value-packed EMC line, and name of
versfal test socket actc,epts different base | local distributor-

configurations. Identifies unknown tran-

sistors as NPN or PNP. | NAME RE-3

Oynamic test for all transistors as signal
amplifiers (oscillatar check), in or out of I ADDRESS
circuit. Develops test signal for AF, IF,

or RF circuits. Signa! traces all circuits. | py7y
Checks condition of diodes. Measures )
battery or other transistor-circuit power-
supply voltages on 12-volt scale. No ex-
terna! power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-circuit testing and a
pair of test leads for measuring voltage
and current. Comes complete with
instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York, N.Y. 10012

Apollo Road, Ply. Mtg., PA 19462
{215)825-4990 TI1x-83-4763
Order Dept. 800-523-7798

" B 1
o
TECHNI-TOOL inc.

Send for
our new
1978 Free
Catalog.
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ELECTRONIC DRUMS
continued from page 48

A programming example

For example, Fig. 10 (See page 47.)
shows a simple shuffle/fox trot tablature.
The most basic principle is that since the
shortest note that is used is an eighth
note, and since the tempo clock, once set,
pulls events out of memory as a constant
tempo, each event from memory will
represent an eighth note. The quarter-
note accented bass will actually be en-
tered into memory as an ACCENT BASS
followed by a REST.

To prepare for programming, first
touch RESET, press thec PROGRAM button
(acknowledged by PROGRAM LED), then
enter the score on the drum pads like
this:

ACCENT BASS/ REST / SNARE / REST /
BASS / REST / REST / SNARE and, since
this line must be repeated again and
again, finish off by touching REPEAT.

Tricks & things

There is more versatility and power in
the drum set than the control labeling
tends to indicate. Here are some discov-
eries that we’ve made; other possibilities
are only limited by the imagination of the
user.

Using the bridge as an intro—You can
begin playing with the bridge rather than
the main score by placing the unit in the
bridge mode then touching PLAY.

Playing a manual tempo—You can
play a score 1o a manual tempo by tapping
on the REST pad in the tempo that you
want. Each tap advances the event coun-
ter and causes any programmed drum
sounds to play. The REST pad can also be
used as a nonlatching play key. Simply
touch this pad continuously and the unit
will play at the rate set by the TEMPO
control.

Playing only a portion of a score—The
REPEAT pad can be used in the PLAY mode
to cause a pattern to begin again before
the programmed repeat point is reached.
Simply tap the pad. If you are touching
the BRIDGE pad at the same time, the unit
will switch to the beginning of the
bridge.

Editing—Some limited editing is possi-
ble by single-stepping to the point to be
changed using the REST pad. When you
get to the event that is to be changed, put
the unit in the program mode (in this
case, do not reset—simply press the PRO-
GRAM button) and alter the events de-
sired.

External synchronization/manual
play—The pin jack on the rear of the case
provides a means of either foot-switch
controlling the unit or synchronizing to
external events. A 5-volt trigger appliced
to this input causes the clock to run at the
rate set by the TEMPoO control. If the trig-
gers applied to this input are short, the
event counter will advance one event for
each pulse. R-E

U.S. & foreign patents SAY GOOD BYE
, to old manual

wire wrapping
tools!

Now you can wrzp
thick insulated wire
4 TIMES FASTER
: with
NEW 2184 3 NO pre-cutting
SLIT-N-WRAP NO pre-stripping
tool with Tefzel . CAISY CHA N
wire makes Bl RUNS,
connections as ;
reliabke as
other wrap tools.

F184,with
w00 ct 28
gag2 Tefzel
wir2, S29.50.
Insulation is sl t
>pen bafore
wrapping on post,
not between

posts. No unwanted
cui-thru.

P184-4T with batteries and recharger, $80.00 (inciudes P184}.
P184-4T1 110V AC, $89.00 (includes P184). Tefze! wire, 23 gage, various
colors, $4.18/100 ft. 1f not available tocally, factory order—ade $2 handling charge.

Vet

ELECTRONIC COMPANY, INC,, 12460 Gladstone Av., Sylmar, CA 91342
phone {213) 365-6661, twx 910-496-1539 )
= 571177 E- )
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Try this exciting
new hobby! sui

your own electronic concart
organ. It's easy. No techrical
kncwledge r=quired Jusi
follow the clexrly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven cifferent
models. Senz $2.00
(ref-andable) with coapor for
colorful 104 page catalog.

small tools,
measuring

instruments,

and supplies

B 7 _DRILLS
" _FILM LOADERS. ..
PS. . .PAGES. . .GRAVERS
. .GRINDERS. . .HAMMERS. . .
INCLINOMETERS. . .JACKS. . . &
KNIVES. . .LATHES. . .LEATHER-
ETTES. . .LOUPES. . .MIMIATURE
TOOLS...METRIC TOOLS. . .MULTI-
TESTERS. . .NEGATIVE FILES. ..
NIPPERS. ..OILERS. ..PIN WISES. . .
PLIERS. . .PROBES. . .RIFFLERS. ..
SCISSORS. . .SNARES. . .5OLDER-
ING SUPPLIES. . .TEST INSTRU- .o '.u___
MENTS. . TWEEZERS. . .WIEWERS
. VISES.. WRENCHES. .

ADH". ‘&l L4y, ABRASIVES. .
Nl

Wersi Electronics. Inc.
Dept. 24, Box 5318

1720 Hempstead Road
Lancaster, PA 17601

| |
[ |
| |
. .BOOKS |
3 ® LiMATORS ; I
1952 *Iﬂ” / | Enclosed is $2.00 for mycopy of you- 104 page catalos. I <
DA ‘. e -EPOXIES. o - | | )5
///20/"\%%\ _CALIPERS | Name - I o
J i”"“\ z "G'iﬂ"ﬂ' c'mgec'- | Address I i,
lest Union Ave. Dept GB .
:::lne:m:d,tolof u.l.:‘f sone | Ciy — State Zip | g
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Don't cut
vourself out
of a career as a
two-way radio
technician...

1

1

|

1

1

1

i

i MT| offers the only training for

I professional FM two-way radio

g available. Qualified technicians

i are employed in government, in-
dustry, and public service. But

] training is your key.

| You could cut out a career as

] @ two-way radio technician by

i cutting out this coupon. We'll
send you information on how you

B can learn more about this spe-

j cialized field, at home.

1

1

|

1

|

1

1

1

]

|

1

Name
Address
City
State/Zip

QQ3

MT]

formerly
MOTOROLA TRAINING
INSTITUTE
S date, P yivania 17093

b---------------
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EQUIPMENT REPORTS
continued from page 102

impedance on the AC voltage ranges is 10
megohms shunted by 25 pF. Also, the sample
rate is 4 per second.

Assembly and use

Assembling the model 2000 was a breeze.
The instruction manual contains step-by-step
procedures with plenty of illustrations. Little is
left in the way of guesswork. It took me about
9 hours to assemble the unit. However, you
should accept this figure with a grain of salt,
since I'm not sure whether my ability with a
soldering iron compares with that of the
tortoise or the hare.

After the assembly procedures have been
completed, the unit must be calibrated. The
instruction manual contains two separate cali-
bration procedures. The first calibration proce-
dure is prepared for the kit builder who has no
other test equipment other than the niodel
2000. The procedure uses data supplied by
Sabtronics on four resistors and a voltage
reference. There is also an AC peak detector
circuit consisting of a diode and a capacitor
that must be built for calibrating the AC
voltage scales.

To calibrate the model 2000 to within
published specifications, the second calibration
procedure must be followed. This procedure
requires a meter calibrator such as the Fluke
model 760. a 4'/»-digit DMM such as the
Hewlett-Packard model HP3465A4, and an AC
signal generator.

Anytime you acquire a new test instrument,
it takes time to get used to it. With the simple

front panel layout of the model 2000, it took
almost no time to become familiar with it. [’ve
used the mode! 2000 to troubleshoot numerous
circuits and it performed perfectly. The mode!
2000 now occupies a permanent corner on my
workbench and its sleek blue case adds a little
decor. If you're thinking of acquiring a new
DMM, take a look at the mode! 2000.  R-E

Sencore Model CB42 CB
Analyzer
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EVER SINCE | WAS A TEEN-AGED TECHNICIAN,
I've been crazy about “analyzers”—instru-
ments that could make all kinds of tests. Of
course, when | was a teen-ager, the sets were
simpler and so were the analyzers. | still have
several different types on my bench. These
versatile instruments can be real timesavers.
The Sencore people have come out with an
Analyzer for CB radios, the niodel CB42. This
instrument has an RF signal generator that

SPECIAL REPORT:
Jack Darr, Service Editor of
Radio-Electronics writes:

Oneida’s Nu-Color Picture Tube
Restorer ‘Lives up fo ns name

This device is designed to
restore color to old picture
tubes with one or more weak
guns.

I had a trade-in Wards TV,
with a picture tube so bad it
had to be seen to be believed.
The blue gun read almost nor-
mal emission; the green gun
would come up to the bottom
end of the BAD sector on the
meter; and the red gun just
barely wiggled the needle.

The Nu-Color model 90A is
a plug-in device that is in-
serted between the picture
tube and socket, like a
brightener. However, it is not
a brightener, at least in the

usual sense of the word. Between its plug and socket is a little box
with three color-coded slide controls. one for each color.

WHAT WOULD YOUR
PERSONAL COMPUTER SAY

IF IT COULD TALK?

)

GET SPEECH POWER

COMPUTALKER
SPEECH SYNTHESIZER

WITH THE

cT-1
SPRECH
;{"; SYNTHESIZER

Contaot mosuni

Starting with all controls at the OFF pusition, I plugged the Nu-
Color in and turned the set on. As expected. the raster was a bright
blue. I adjusted the controls of the Nu-Color and came up with a
good- looking color-bar pattern. Twiddling the grey scale and the Nu-

S-100 BUS
ASSEMBLED CIRCUIT BOARD

@ Color controls gave an excellent color picture. Reds saturated nor-

% mally, with the color control all the way up and all other things look- COMPLETE WITH SOFTWARE

o ed very good! This device lives up to its claims and its name; it cer- FOR PHONETIC INPUT 430.00
E tainly did “‘restore the color’ to this old dog. CALIF. RESIDENTS ADD 6% SALES TAX

O As Oneida is careful to explain, the Nu-Color is not intended as a

u “cure-all"” for color troubles, but it will help correct problems due to WRITE FOR INFORMATIVE LITERATURE

w gnbalar_wed p1cture~tql>e emission. The device can be installed and ad- COM PUTALKER CONSU LTANTS

(@) justed in the home with very little trouble.

) For details write: Dalton Smith, President, Oneida Electronic Mfg. P.0. BOX 1951, DEPT.R, SANTA MONICA, CA 90406
é Co., Box 678, Meadyville, Pa. 16335
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covers from 375 kHz to 12 MHz for IF’'s and a
CB RF signal generator that covers all 40
channels with provisions for five more chan-
nels. Both of these generators can be modu-
lated by 400 or 1000 Hz AM, or zero. Or
external modulation or a dual-frequency spe-
cial audio signal (500/2400 Hz). The modula-
tion percentage of both can be set to zero, 30%
or 100%. The attenuator will drop the signal
tevel from 1.0 volt to a minimum of 0.1 uV.

There is also a 7-digit frequency counter
with dual inputs, one has a 50-ohm impedance
(built-in 12-watt dummy load) and the other
has a 1.0-megohm impedance for high sensitiv-
ity. The counter also indicates the RF or IF
output frequency. An RF wattmeter with digi-
tal readout, a digital readout plug-in crystal-
checker that shows the fundamental frequency
of any crystal from 1.0 MHz to 20.0 MHz. A
modulation-percentage readout, for both posi-
tive and negative modulation percentages and a
special readout on any channel that displays
the percentage of error of the transmitter
frequency. A microphone-tester that doubles
as a substitute speaker; a built-in oscillator/
mixer circuit that beats the 27-MHz CB
frequencies down to about 1.0 MHz. The oscil-
lator/mixer circuit permits you to use just
about any narrowband scope. The niodel CB42
also features a very simple receiver sensitivity
test and an equally simple signal-to-noise ratio
receiver test. A switch-selected speaker-load 4.
8 or 16 ohms with an audio wattmeter readout
that can read up to 20 watts. I hope I haven't
left any out, although I might!

Imagine each of these instruments in its own
case. You'd have a stack of boxes that would
cover up the average service bench. Sencore
has managed to put them all in one 11X14
inch box! The only instrument you would need
beside the model CB42 would be a scope for
looking at modulation waveforms. Any scope
will do.

Every function and test on the model CB42
can be selected individually by the controls,
which are very plainly marked. Input-output
jacks are in a row along the bottom of the
panel. The RF signal generator is a crystal-
controlled digitally programmed phase-locked-
loop with a crystal accuracy of 1.0 ppm. It has
a knob that selects either of two bands, Chan-
nels 1-23 and 24-40. Actually 45 since there
are five spare positions not hooked up, but can
be easily connected if they’re ever needed. The
IF generator covers from 375 kHz to 12.0
MHz in five ranges; the frequency of these are
read out on the display. The [F tuning knob is
a three-turn pot, for easier setting of exact
frequencies. The RF/IF output has its own
jack, with 50-ohm output impedance.

For transmitter frequency tests, the CB rig
is connected to the 50-ohm input, and the
switch set to external frequency/50-ohm load.
In the next position of the switch, the 1.0
megohm high sensitivity input of the frequen-
cy counter is connected to the jack on the
panel. If you set the CB tuning knob of the RF
generator to the same frequency as the CB set
and turn to the next position of the switch, the
readout will give you a direct reading of the
percentage off-frequency. The signal genera-
tor’s PLL is accurate to within 1.0 ppm, and
the readout has a rated accuracy of .001%.
Since FCC specs call for only .005% tolerance,
these are well within limits. These tests work
in the same way for SSB transmitters.

A very versatile test instrument that can
certainly speed up any kind of CB radio work
and pay for itself in the number of jobs you can
get out in a day. R-E

HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!

Write and run machine language programs at home, display video graphics
on your TV set and design microprocessor circuits — the very first night
— even if you've never used a computer before!

RCA COSMAC microprocessor/mini-

SPECIFICATIONS

ELF 11 features an RCA COSMAC
COS/MOS 8-bit microprocessor ad-
dressable to 64k bytes with DMA, in-
terrupt, 16 registers, ALU. 256 byte
RAM, full hex keyboard. two digit hex
output display, 5 slot plug-in expansion
bus. stable crystal clock for timing pur-
poses and a double-sided plated-through
PC board plus RCA 186] video IC to
display any segment of memory on a
video monitor or TV screen.

Use ELF I to ... PLAY GAMES usin

yourTVioravndeodnsplay _CREAT

GRAPHICS pictures, alphanumer-
ics, animated effects ... learn how to
DESIGN CIRCUITS using a
microprocessor ... the possibilities
are infinite!

NOW AVAILABLE

ELF 11 explodes into a giant when you
plug the GIANT BOARD™ into ELF's
expansion bus. This powerful board in-
cludes cassette 1/0. E

bit P 1/O and system monitor/
editor...meaning your ELF [1is now the
heart of a full-size system with unlimited
computing power! $39.95 kit. $2 p&h.
® 4k Static RAM addressable to any 4k
page to 64k. $89.95 kit. $3 p&h.

L3 Pro(olypc (Kluge) Board accepls up to
32 I.C's of various sizes. $17.00 kit. $I

p&h.
L3 ansion Power Supply. $34.95 kit.
SZ(ggh

)

od'platcd 86-pin connector. $5.70
postpaid. I
Coming Soon!

: :
Tiny Basic |
ASCIIKEYBOARD® CONTROLLER
BOARD * D-A, A-D CONVERTER *
CABINET

S 232-C/TTY, 8- I

computer

A THOUGHTFUL GIFT
FOR ANYONE WHO MUST
STAY UP TO DATE IN

COMPUTERS AND
ELECTRONICS!

ELF! $995

5 ¥ _F ¥ N ] SENDTODAY——————1

NETRONICS R&D LTD.. Dept. RE3

333 Litchfield Road. New Milford.
Yes! | want to run programs at
home and have enclosed:
[0 $99.95 plus $3 p&h for RCA
COSMAC ELF 11 kit. Featured
in POPULAR ELECTRONICS.
Includes all components plus
everything you need to write
and run machine language pro-
grams plus the new Pixie chip
that lets you display video
graphics on your TV screen. De-
signed to give engineers practice
in computer programming and
microprocessor circuit design,
ELF 11 is also perfect for college
and college-bound students (who
must understand computers for
any engineering. scientific or
business career). Easy instruc-
tions get you started right away,
even if you've never used a com-
puter before!

As your need for computing
power grows, five card expan-
sion bus (less connectors) allows
memory expansion, program de-
bugger/monitor, cassette {/0, A
to D and D to A converters.

(8 PROM. ASCII keyboard inputs.
L ¢ N N R _§ _§ |

CT 06776 Phone (203) 354-9375
controllers, etc. (soon to be
available as kits). Manual in-
cludes instructions for assembly,
testing, programming, video
graphics and games plus how
you can get ELF 11 User’s Club
bulletins. Kit can be assembled
in a single evening and you'll
still have time to run programs,
including games. video graphics,
controllers, etc., before going to
bed! O $4.95 for 1.5 amp 6.3
VAC power supply. required for
ELF II kit. (O $5.00 for RCA
1802 User’s Manual.

0O 1 want mine wired and tested
with the power transformer and

RCA 1802 User's Manual for
$149.95 plus $3 p&h.

Conn. res. add sales tax.

NAME

ADDRESS -
CITY _

STATE_ _Z1pP _

[J Send info on other kits!
Dealer Inquiries Invited I
D ML M NAED SR ESR

Includes
Functional
Tilt Stand!

NEW EIKCO 270
3% DIGIT DMM KIT
ONLY *79%

Introductory Offer—FREE AC ADAPTOR

-
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The first and only lab accuracy por-
table DMM Kit featuring MOS/LSI
IC economy and reliability. Mea-
sures DC/AC Volts, Kilohms, DC/
AC milliamps in 21 ranges. Polarity
indicators and overload protection
are prowded and 0.5 inch LED dis-
plays give easiest-to-read digital
readout to 1999. The 270 features a
basic 0.5% DC accuracy, 10 Meg-
low voltage
drop in all current ranges and auto-
matically-flashing overrange

ohm input impedance,

cator. Assembled $109.95

file #,

indi-

FREE '78 EICO CATALOG

Check reader service card or send 50¢
for tirst class mail. See your local EICO
(516) 681-9300, 9:00
a.m,-5:00 p.m. EST. Major credit cards

Dealer or call
accepted.
EICO-108 New South Rd.
Hicksville, N.Y. 11801
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name:

8700 Processor 6503 MPU.
“Active Keyboard”. Micro-Diagnostic.” Extensive

documentation, FullySocketed.

Piebug Monitor:

Relative address calculator. Pointer High-low,

Back-step key.

Cassette Interface: Load & Dump by

Positive indication of operation.

motion control.

Applications systems from $90 (10unit quantity)
Development systems from $149 (single unit)

tudent

Hobbyist
< Manufacturer
Wear free

User Subroutines,

Tape

_- myscli that the 8700 is The Answer.
( ) Please send documentation $10 enclosed

{ ) send price lists & FREE Catulog of Oth(’l
PAL\ kits.

. Address:

State: Zip

City:

EI.ECTH(]NICS
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DEPT.3-R ¢ 1020 W. Wilshire Blvd. :

*Oklahoma City. 0K 73116
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A Public Service of this magazine & The Advertising Council

Courageous people to work for no pay. Frequently the hours and
conditions are inconvenient or difficult. Occasionally even dan-

gerous. No reward, beyond the gratitude of the people you help.
Apply at your local Red Cross Chapter.

Red Cross.

The Good Neighbor.

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC's and 2996 Scott Bivd.

other components at factory prices.
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151N A boao 23 [M3305 175 CDapa3 A MMS3108 Mz i oAl o
TOISAN 100 M301AN AN M3909N CDAD4s 63 IC SOCAETS 10 MHz TRANSFORMERY Fair MCS 6300 .63 9.6
13 M305H MC1458Y CD4046 167 gagy Soldar Tin Low Protis 18 MHz 12 Volt 3041 ma tansformr ¢ 2% . .
TAEIN LMITH 540 CD4048 36 poce PN TUP AN TUP 20 Mz 28V CT 373 ISPLAY LEDS
741620 M30BN NESSON £D4050 e 1 B 15 24 35 32 MH 12V 250, mi ﬂ‘ g 28 MANT 270 2%
741630 o0 175 NESSSY D405t 103 B1%0  1Z 14 1B 2w 13 NN v er zsuuunn b 3 MARS & 32 3
41740 [MI0ON NE5564 CDA060 1.42 gy 3 1 36 58 18432 MHz [l 24V CT 4 395 MAN7274  CA/GA 300 1.00
41750 M3 TR NESBSA 100 CDAOGS 71 fr3  gog 18 27 40 .61 JETeM 10 G o 325 oLTod C 300 125
A190N 115 [Mai7TK 297 MESEY 115 CDADGA B3 330 2 20BME 1 W izampadon L8 guonmciorh €4 00 100
419N Y NESETV {20 CDa0g9 S d RD KIS E
193N s 1B Tains it 1 A 350 NSO o dasem [EE e e 17500 DUTATTS0  CAGS 800 195
4Z2IN 155 |Mapw s gas 18 Caor) 1 witRorRacessoy 3 2708 M 3 i emou ke 119,95 DLTSD 600 195
LM320K-12 1 79105 £D4072 8128 2 P} H M . 110 Board K 44.50 FND3SY cC 357 70
435N LM320K 15 135 7BMOS D403 8197 16 G0BDAwthawa 1150 2393 M 030 0 weommecter 1250 FNDSOUS07  CE/ER 390 135
SN s’ R0 S, D i g 8% BRUGHE 4B Ve urt 3% DO0ss (GO 00 %0
1 Wl wio
QSO0 TIL . MasorT2 1o 754820 CDMQ7B 40 MOS.MEMORY RAMS; ) ¢ oo mBmn 471G SR on 49500 3 gt But 50
N LM320T 15§ CD40B1 21011 450 gorg a5 \SAZMIELE 4 i Flogpy Disk ki S665.00 4 091 Buote ]
GEN S IR SApdenBl § R IR IRRLM IS IDeIGmRY WEdhes, 08
n/02 1
SO 25 LM 1SS GTOICN 2200 CoMMS0 530 210an4 488 gany BB onsape 200 MGITAL THERMOMETER 4850 5 o 14 g display 10
AUSOBN LMIMOKE 1 750C)  13.95 COMs0 1 21078 4 8255 1039 100 pinogge 450 Bam. oper. Genral purposs of medwcal NSNIIM 3 degi 6 pin 39
ALS10N M3 11p L0130 995 (04506 425 21111 700 Cpplsgach 19 95 100 pin ecge W 5.25 32°-230°F Disposable probe cover = 2° KSNG9 9 Gigt display &
I 2 LM 11D SaMCAvVE 740 CDast0 t02 2122 790 (Copisosd 250 TaANSITOnS accuracy. Gomp. assy in compact case. 7520 Clairoy photocatis 39
ALSTaN M340K.2¢ {fg ICL7103  9.50 CDASTY MK4116 3495 (DP18GT 295 N22220 18 DC Car Catender clock TIL3T Hex 850
M34OTS 110 CMOS 04515 252 25138  B.75 gaz0 130 s 18 8 hngtior . grwn LED dapley o Metras MEX 6810 02 X0
557N LM340T-8 110 CD34001 Fay, 50 CD4SIE 110 211 148 gasg 1500 2N3 18 Padestsl mount. 2.7° by 2.7 Al panis icluding hex keyboard
[M340T 12§10 COAGOO 16 CO4S18 102 MMS262 40 6507 24 50 283055 0 Bnumm case. fully assemblod $54.96 minys SV power supoly 235 00

Sinclair 312 Digit Multimeter

60 Hz Crystal Time Base
Batt. oper. imV and .1NA resolution. Re-

i U Kit $4.75 Converts digital clocks
sistance to 20 meg. 1% accuracy. Small, from AC line frequency to crystal time
portable, completely assem. incase. tyr. Wl base. Outstanding accuracy. Kit includes:
guarantee. Best value ever! $59.95 PC board, MM5368, crystal, resistors.

capacitors and trimmer.
Not a Cheap Clock Kit 514._95 New Cosmac Super “ELF"
Includes everything except case. 2-PC RCA CMOS ble mi
boards. 6-.50 LED Displays. 5314 clock [ R4 SMOS expandabie microcomputer
chip, transformer, all components and [ */HEX keypad input and video output for
full instructions. Same clock kit with .80* [ 9raphics. Just turn on and start loading
displays. §21.95 your program using the resident monitor

on ROM. Pushbutton selection of all four
CPU modes. LED indicators of current
CPU mode and four CPU states. Single
step op. for program debug. Built in pwr.
supply. 256 Bytes of RAM, audio amp. &
spkr. Detailed assy. man. w/PC board &
alt parts, fully socketed. Comp. Kit
$106.95 High address display option
8.95; Low address display option 9.95;
Custom hardwood cab.; drilled front
panel 19.75 Nicad Battery Backup Kit
w/all parts 4.95 Fully wired and tested in
cabinet 151.70 1802 software xchng.
club; write for info.

Paratronics 100A Logic
Analyzer Kit $199.00

Converts an oscilloscope into a digital
tester and analyzer. Trace computer pro-
gram flow, monitor 1/0 sequences, etc.
Trouble shoot all digitai, CMOS and MOS
famities. 128 bit truth table (8 by 16 bits).
Complete with case, parts and instructs.
Model 10 Trigger Expander Kit expands
Modet 100A to 24 bits $229.00. Modet
150 Bus Grabber Kit $369.00, a one
board logic analyzer for S-100 bus appli-
cations. Instant access to 56 $-100 bus
signals. Complete kit with all parts and
instructs.

Digital Temperature Meter Kit
Indoor and outdoor. Automaticalty
switches back and forth. Beautiful. 50"
LED readouts. Nothing like it available.
Needs no additional parts for complete,
full operation. Will measure —100° to
+200°F, air or liquid. Very accurate.
Complete instructions. $39.95

2.5 MHz Frequency Counter
Kit Complete kit less case $37.50
30 MHz Frequency Counter

Kit Complete kit less case ~ $47.75
Prescaler Kit to 350 MHz $19.95

Stopwatch Kit

Fulf six digit battery operated. 2-5 volts
3.2768 MHz crystal accuracy. Times to
59min., 59 sec., 33 1/100 sec. Times std.,
RCA Cosmac VIP Kit  275.00 W spiit and Taylor. 7205 chip, all compo-

Video computer with games and graphics. Wl nents minus case. Full instruc. White or
black plexiglass case. $5.00

Clock Calendar Kit $19.95
CT7015 direct drive chip displays date
and time on .6” LEDS with AM-PM indi-
cator. Alarm/doze feature includes buz-
zer. Complete with all parts, power supply
and instructions, less case.
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P.0. Box 4430F Santa Clara, CA 95054
For will call only: (408) 988-1640

8 1977 IC Update Master Original Cosmac “ELF” kit

b Manual All parts and instructs. $89.50 W Auto Clock Kit $15.95
o Final 1977 cioseout $15.00 while they Board only 14.95 DC clock with 4-.50" displays. Uses
o last. 1978 Master available late Jan. 1978 National MA-1012 module with alarm
5 §30.00. Complete IC data selector. 1234 Video Modulator Kit  $9.95 [ option. Includes light dimmer, crystal
o pg. master ref. guide. 17.000 cross ref- Convert your TV set into a high quality timebase PC boards. Fully regujated,
=] erences. Free update for 1977, Domestic monitor without atfecting normal usage. [ comp. instructs. Add $3. 9540”36 W-
uIJ postage $2.00. Foreign $6.00 Complete kit with full instructions. dark gray case. Best value anfwhe

Q TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of our NEW 1978
9: BankAmericard and Master Charge accepted. QUEST CATALOG. include 24¢ stamp.

P Shipping charges will be added on charge cards.
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next
month

APRIL 1978

B Build a Digital
Tachometer

Great add-on for your car
or boat. Has a 2-digit LED
readout and it can be
connected to either a 2 or
4 cycle engine with 2, 4, 6,
8, 12 or 16 cylinders.

B Digital Grandfather
Clock Roundup

Digital clocks invade tra-
ditional cabinets. You
won’t want to miss this
look at what’s available.

Bl How To Select a DMM

What to look for and what
to look out for when se-
lecting this most basic
test instrument.

B IC Application Of The

Month

How to use the Exar XR-
2208 operational multipli-
er.

PLUS

Digital Tuner-Frequency
Display Part Il
(continuation from the
January issue.)

Hi-Fi Lab Test Reports
Z-80 Computer Corner
Jack Darr’s Service
Clinic

Hobby Corner

State of Solid State

and more
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market

cent

no minimum.

working day.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.50 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or seli personai items) 85¢ per word . . .

ONLY FIRST WORD AND NAME set in boid 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 pubiisher’s approval. Advertisements using P.O. Box address will not be accepted untit
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 cioses on preceding

PLANS & KITS

EDUCATION & INSTRUCTION

HOBBYIST give your project the professional
look. PRINTED CIRCUIT boards from your sketch
or artwork. Affordable prices. Also fun kit
projects. Rush free details. DANOCINTHS, Box
261, Westland, M! 48185

87 kHz SCA kits for extended FM reception.
includes drilled Bakelite case, 110 voit power
supply parts, wired and tested PC board. Quality
product. $47.50. Fuily wired $60.00. MUSIC AS-
SOCIATED, 65 Glenwood Rd., Upper Montciair,
NJ 07043 (201) 744-3387

CONSTRUCTION plans; over 100. From TV to
telephone, from broadcasting to computers. Cat-
alog air mailed $1.00; includes year's subscrip-
tion to Electronic Newsletter. DON BRITTON
ENTERPRISES, PO Box G, Waikiki, Hl 96815

NEGATIVE lon Generator. Plans—$10.00, Kit—
$165.00. (Details $1.00.) GOLDEN EN-
TERPRISES, Box 1282-RE, Glendale, AZ 85311

MINI-laser plans $1.00, sclence projects catalog
10¢. MOTEN, 323 S. Franklin, #804, Chicago, Il
60606

LINEAR AMPLIFIER: Ham only 2—30 MHz, 100
watt, solid-state. FREQUENCY COUNTER: 300
MHz, miniportable/mobile, memory! VOX—
COMPRESSOR: Splatter free modulation boost-
er. Construction plans $3.00 each. All $7.50! Kits,
others, catalog available. PANAXIS PRODUC-
TIONS, Box 5516-F3, Wainut Creek, CA 94596

BUSINESS OPPORTUNITIES

INVENTORS, protect your idea for under $5,
complete instructions, $2. MARCHE CONSUL-
TANTS, Box 38243i, Houston, TX 77088

CABLE FM STATION. No investment, excellent
spare time income, others operate for you. De-
tails free. BROADCASTING, Box 5516 —F3, Wal-
nut Creek, CA 94596

HIGHLY

PROFITABLE 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-C, Box 248,
Walnut Creek, CA 94597.

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: MARKS,
92-R, Brighton 11th, Brooklyn, NY 11235

“RENT lease TV's anyone can! Easy to start and
operate, even from your home.” Send $2.00 for
basic information! PERRYS’ TV LEASING, 308 N.
McCleliand St., Santa Maria, CA 93454

GRANTHAM'’s FCC License Study Guide—377
pages, 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $13.45 postpaid. GSE PUB-
LICATIONS, 2000 Stoner, Los Angeles, CA
90025

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph.D’s . . . Free revealing details. COUN-
SELING, Box 317-RE3 Tustin, CA 92680

“MINI” FM
Auto Converter

eEasy Hookup
7 oStyles Vary
eFor 12 VDC

eLimited
AU-333 Quantity

J NiCad Rechargeable “AA” Cell

: ,7 PEN-LITE BATTERY
M BA-341 *1.2Voit

eFamous
EA. Manufacturer
Volume Controis, Pig. of 12 Assorted VC-274 . : 59¢
Hardware, 1 1. Assorted HW-076 .. . . .. . .
Capacitors, Low Voitage Elect 50 pc. CD-407 .. 2.50
Terminal Strips, Soides Type, 40 Asstd. XM-501. ... .. 69¢
Resistors, 100 Assorted Carbon RR077.. ... . .. 79¢
Cassette Tape, Pig. of 3-30 Minute TA-879 J— 7%
8-Track Tape. 40 Minute TASOT ... . . .. ¢'d 49¢
UHF Varactor Tuner, With Data Sheet IM676. . . . . 149
LED.Red 2 Volt, 10ma.Phg. 5 PL-233 ... .. . 59¢
Ni-Cad Battery Pack (3 "AA" cetis) BA-327 .......... 330
Cassette Lapel Mike. 3.5 mmPlug MM-174 ... ... .. .. 1.00
3" Recording Tape, Phg. of 5(125' to 300') TA-928 . . 1.00
Slidemount for Car Sterec or CB AU-148 . . gt 199
6V to 12 Vot DC Converter (12V Acc. on 6V Batt ) AU-29 49
2" PM Speaker, 8-100hm. 2for 1.00.8S-295 ... ... ... ... %
AM Pushbutton Auto Radio. 12 Volt, AU-580 . . .. ... .. . . 1099
Knobs, Kit of 25 Assorted KN-030 ... ... ... . .. .. 69¢
Telechron Digital Clock, 117 VAC SW-853 .. 19
. electronics

260 S. Forge St.

Dept. 1-9 Akron, Ohio 44327

NAME
ADDRESS
CITY __ STATE_______ZIP

Qty. Stk.# Description Price Ea. Total

oel ifiax

ease Send Postage
Oison Catalog TOTﬂ

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

TRS-80 users group—join now—monthly news-
letter —$17.00 first year. MARSH, 621 13th So.,
Onalaska, W1 54650

THE Video Amateur is a new publication of, by
and for the video enthusiast. Look to us for
service tips, modifications, bargains on video
gear and a wide exchange of products and infor-
mation. Send for a free copy to: P.O. Box 250,
Coyote, CA 95013

FOR SALE

FREE catalog. IC's, Semi’'s. CORONET ELEC-
TRONICS, 640A Notre Dame W., Montreal, Que.,
Canada, H3C-1H8. US Inquiries.

RECONDITIONED test equipment. $0.50 for cat-
alog. WALTER'S TEST EQUIPMENT, 2697 Nick-
el, San Pablo, CA 94806

TELEPHONE recording equipment and other
‘unusual’ electronic devices. Free information.
GARRISON, Box 128-B, Kew Gardens, NY
11415

F.C.C. EXAM MANUAL

PASS FCC EXAMS! Memorize, study—Tests-

Answers for FCC 151 and Ind class Redio-

telephone licenses. Newly rovised multiple

choice questions and diagrams cover oll

areas tested in FCCexams, plys Self-Study

Ability Test. $9.95 postpaid. Meney- L

back guorantee. p = —

COMMAND PRODUCTIONS
KADIO ENGINEERING D1V

3 b
PO BOx 26314 ¢t
SAN PRANUIS(O (AL 1178

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual eiectronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

SERVICEMEN—Cleaners, lubricants, adhesives
for all electronic repairs. Write for free catalog.
PROJECTOR-RECORDER BELT CORP., Box
176, Whitewater, Wl 53190 800-558-9572 ex. W!
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SEE IN THE DARK

IR viewer complete ready to operate.
Guaranteed by the manufacturer.
Portable, runs on lantern battery.
New, see in total darkness. No ship-
ments to Calif. Comes complete with
built in IR source and adjustable
focus lens. SPL-21 $199.00

CHARACTER GENERATOR CHIP
Memory is 512X5 produocee 64 five by seven
ASCH characters. New by National, w/specs
$6.00
TOUCHTONE ENCODER CHIP
Compatible w/Bell system. Ideal for repeater
work. W/epecs $6.00
SMOKE—FIRE—INTRUDER ALARM
12 VDC w/5 inoch loud bell, w/instructions.
Fine biz. for car, camper. boat. home
W /instructions $20.00
CATALOG SP-10 NOW READY
ocustomer pays all postage

MESHNA, PO BOX 62, E. Lynn Ma 01904

CIRCLE 59 ON FREE INFORMATION CARD

8261 HOHVIN
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JUMBO LED READOUT ARRAY CMOS SPECIAL! 2708 1KX8  EPROMS 2708

By Bowmar. .5 in. CD4001-5/$1. CD4011-5/$1. Prime new units from a ma-
character common CD4013-3/$1. CD4040-$1. each jOl’ mfg. 450 N.S. access

thode. i d - = 5 |
. cf:gr SseemltjhesrlngL?li_“ CD4042-2/$1. CD4049-3/3%1. time. Equwalent to 4-1702

‘ plexed clock chips FILTER CAP A’s in 1 package! 450 ns
$1.95 LIMITED STOCK 4 digits in 1 pack| Mini Size. CAXel 1.000 $15.75 each

3W. AUDIO AMP MFD. 16 WWDC. 4/$1.00 MOTOROLA 7805R
Assembled & test- Voltage Regulator
ed. Not a kit. Has RED LED READOUT FILTER Same as standard 7805

tapped output for

einer 48 or 16 | Very handy. Can be used | except 750 MA output.
OHMS. With scne- | With our calculator displays. | TO—220. 5VDC output.
matic. 2V%x¥" 6/S1. | 44c each 10/83.95

4K STATIC RAM'S OPCOA LED TRANSFORMER :
112, SEUne S el Gty READOUT 12 Vac. 60 MA. PRI-115 YOLUE(?M!CE%Q%';(%'_Q;&

standard. Arranged as 1K SLA-1 Common Anode. 33

- o= VAC 60 HZ. Perfect for - q

x 4. Eguivalent to 421 inch character size. The or i e 1'74f47'1 Led Readout. All
L02's in 1 package! 18 iginal high efficiency LED S CIpy r RRUES: this for $1.99 (Led Readout

pin DIP. 2 chips give 1Kx8. display. Small Size. is  famous SLA-1. .33 in.
2 for $24. 8 for $85.| 75c ea. 4/82.50 $1.95 By Opcoa.)

2N3904-House No.
741C OP AMPS DISC CAPACITORS . _NI-CAD Batt
Dip. Prime new 1 MFD 16v. PC. Full Wave Bridge E\ge” Pack. Ra?ede?ao TO-92. NPN.
Has computer leads. Most popular 4Amp 200 P1V MAH. NEW! VCEQD-45.

‘s house number value! By Sprague

12/82. 100 for S15. 20 fors1.00 | 69c ea. 10/5.75 $3.95 pack HFE 100 10 300
10 for $S1.00

TI POWER
Jumbo Red Leds Motorola PNP Power! CMOS QUAD Motorota Quad Op-
New by G.E. Like [2N4905. TO-3 case. 90W. TgRéé\é)SISTORS Bilateral Switch Amp MC3401. Pin for
MV5024. Number |%CEOB0:HFE100 max) [ -2e2. VCEO- | cM4116. By Soli- | Pin Sub for popular
at 2.5A. Good mate for V. 30wW. An improved LM3900.

SSL-22. the 2N3055. 75¢ each. P29A. tron.
6/S1.  25/53.75 |a/8250 PRIMEI| TIpaoA PP 43¢ | cD4016.  3/S1. | 3/$1.00

TERMS: Orders under S15. add 75c. No COD's. We

Digi'al ResearCh Corporation accept VISA, MasterCharge and American Exp-ress'
(OF TEXAS)

Cards. Money Back Guarantee on all items! Texas

P.0.BOX 401247 « GARLAND, TEXAS 75040 ¢ (214) 271-2461 Residents add 5% Sales Tax. WE PAY POSTAGE!
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UNIVERSAL 4thszﬁl\g%l\é|ORY BOARD KIT PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS
- 4127 x6-1/2" SINGLE $IDED EPOXY FTo2os NRA RFE POWRR.
32-2102-1 tully buffered, 16 addiess (ines, on BOARD 1/16" thu k. unetcher! ;ﬁ&‘]’;?zo%',:‘(:s?_?;;ranslstm NPN 2 11 gO
4 | = .
g:a‘;:in?’e::dmg 1or any 4 of 64 pages, standard S .60 ea. . 5/ ON1646 PNP GE TO-3 . . ... s 75
2N4908 PNP S0 TO 3 S 1.00
EXPANDABLE F8 CPU 2N6056 NPN i TO-3 Dartingion S 1.70
580X RDIKCHT ENEIE SOIdE ] $ 45 2N5086 PNP Si TO-92 4/5 1.00
$99.00 2N 5457 N FET $ a5 2N4898 PNP TO-66 s 60
featuring Fairbug PSU.1K-of stauc ram, RS 232 2N 2646 $ 45 5
. 2N404 PNP GE TO 5 5/S 1.00
intertace, documentation, 64 BYTE reqister ER 900 TRIGGER DIODES 48100 2N3919 NPN S TO-3 RF S 1.50
2N 6028 PROG UJT 65 MPSA 13 NPN 51 TO 82 28 100 S) 1050 G 50 WATTS
4K BASIC FOR FAIRBUG F8 MINFATURE MULTI-TURN TRIM POTS 2N3767 NPN S( TO-66 S .70 N PACITORS
TANTULUM CAPACITO!
on paper tape 00 100, 500, 1K,2K,5K 10K.25K 60K, 100K, 2N2222 NPN S: TO-18 5/S 100
200K 500K 1 Meg. $ 75 each. . 3/$2.00 2N3055 NPN §i TO-3 s 50 338; gg& gg: 88 ?()ELLJJFF 1305\>/ uil gg
C/MOS (DIODE CLAMPED) €CD202- charge coupled device 100 x 100 gmgggg SENSTO02 S 68UF 35V 59100 22UF 25V S 40
74C10- .22 4012 .22 4023 22 4046-2.25 \mage sensor . . . . .$145.00 IN5298 NPN & TO.220 e 50 IUF 35V 5.51.00  15UF 35V 3/$1.00
74C193--1.50 4013- 40 4024— 75 4049— 40| — ! 22UF 20V5/5100 30UF BV  6/$1.00
4001 22 4015- 95 4025- .22 4050 40 VERIPAX PC BOARD 2N6109 PNP S1 T0-220 5 Sl 43 33UF 35V 4:$100  47UF 20§ .35
4002- 22 4016- 40 4027 40 4085 1 500 This boatd 15 a 1/16" singte sided paper epoxy 2N3638 PNP S TO-5 5/S 1.00 47UF 15V 5/$1.00 g8 UF 15V :
4006 1206 4017-105 4028 88 4066 80§ ord, 47,767, DRILLED and ETCHED '
4007- 22 4018 1.00 4029 1.10 4071. 27 which will hold up 10 21 single 14 pin 1C’s TTL IC SERIES - .
4009- 42 4019- 25 4030 22 40761 0S| 51 8, 16, or LSI DIP 1C's with I)usses for 7400 .16 7445 65 74161 .65 TALS SERI 7415125 A
4010 42 4020--1.05 4035 1.10 power supply connector. . 4.00 7401 16 7446— 70 74153- #5 74L500 R 74L5126 LM 101
=Yl 7402— 16 7447— 85 74154 100 7aLs02 7405132 LM 301/748 29
4011 22 4022- .95 4042- 78 MV 5691 YELLOW-GREEN 7403-— 16 7448 .70 74155 .70 741503 74L5136 LM30? - .30
- BIPOLAR LED S 80 7404— .20 7450— .15 74157 .65 74L504 7415138 LM 308 75
WSU-30 Hand wire wrap tool used FP 100 PHOTQ TRANS S 50 7405— .20 7472— .32 74161- .85 741505 1 74L5139 tM31) , ;é'
R Y R 7406- 25 7473— .32 74163- .80 74L508 . 7415151 LM 318
to wrap, unwrap & strip # 30 wire $5.30 E[I)_AREGLEL(EEVDE‘ EEN or AMBERS/S‘ 00 Faoym had J474_ 32 714184_ 95 740509 7415153 M3te — 95
#24, EIGHT KETS 1L-5 {MCT-2) 7408~ .20 7475— 45 74165—1.05 74LS10 74L8155 8 LM 324 1.0%
CONDUCTOF D|P SO¢ 730 WIRE MOLEX PINS : ‘ 100/51 oo 7409 |20 7476 30  74170-2.25 74US11 - 26 74LS156 (mM339 110
specTrA  ICEAINERELICLEAIRRRL] A AP WiIRE p 7410- 16 7480— 45  74173-1.35 740513 7405157 (M358 —1.40
rLat cance [BRNSINEIPCIRCEANEIR SINGLE 1000/58.00 7411 .20 7483~ .70 74174— (95 24U515 25 7¢Us160 102 LMITO 115
ISRl 16 PIN — 28 40 PIN — 60 [ECARMAI TOWATT ZENERS 3.9,4.7,5.6, 8.2, 7412- .20 7485 .87 74175 .90 740520 26 74LS161 102 LM377 -2.50
1007$13.50 IRELILNIESRN) 100;/SI40 12,18.22,100,160 or 200V . ea. $ 60 7413- .38 7486 .30  74176— 75 741521 26 7405162 102 (M380 - 95
. 1 WATT ZENERS 4.7, 5.6,10, 12, 15 a 7490~ .45 74177 .75 780822 26 74LS163 -1.02 (M 381 125
2708 BK EPROM 1450 nsi $10.95 18 or 22V ¥ . ea § .25 7491— 68 74180 .65 741526 33 7415168 110 LM 382 1.25
25722 GTAT . SH(b T REL $ 195 MCBE860 MODEM CHIP 7492 43 74181 -2.90 741527 33 74LS169 110 LM537 ~2.50
7493— .45 74190-1.20 74L530 26 74LS170 -1.72 LM 553 2.50
2513 CHARACTER GEN S 6.75
! ©./2 7494 70 74191-1.20 74L.832 -~ 33 7415173 -1.38 LM 555 39
ZOIBARES <29 LTI S S 350 7495 65  74192— .83 7aUsa7 37 14LS174 -1.05 Lyss6 - 85
TMS4050NL-4K dys RAM $ 495 PRV 50A 7496 .65 74193~ .83 741538 37 74LS175 122 NES40L -2.75
5202-2K EPROM $ 4.50 100 06 14 30 80 3 70 74107 .28 74194 85 74L540 27 7415190 150 560 2.00
2102-1 1024 BT RAM 1450 1.5] $ 119 - - 74121 .33 74195~ 85 741542 BB 74.$191 -1.50 565 95
27078 $ 350 200 07 20 36 115 425 74122— 38 74196— 86 2aLs47 79 74Ls192 175 566 125
MK 4008P $ 1.95 400 .09 25 50 1.40 6.50 ":123- .40 74279- .87 741851 26 7415193 175 567 130
5780 /IK DvNAn\uc RAM S 475 600 11 .30 .70 1.80 8.50 ;4:’;’2~ -:g 75491 .50 740854 26 74LS195 125 703 30
- - 741590 895 1415196 99 709 25
MSD 206 P DPD"!I: gsz;é: 3£$ s/.88 ,ggg ;g 32 \?3 ggg :ggg 7442- .62 74150-1.10 741873 a0 7415197 - .99 710 35
LEVER SW|TCH $ 1.85 SSNESALLY W4 S L. L S - L — %] 741874 40 7418221 -1.25 74iCor V- 31
302 A N PRoM s 495 SAD 10245 REDICON 1024 stage analog " Bucket 1/2 br. DATA CASSETTS $1.25 740876 40 74Ls257 135 747 65
5204-aK PROM 310 95 Brigade' shitt register. $18.95 § 44 Pin Soider Talh 186" Spacing ___$2.20 W  7as90 - 89 74L5258 138 LM 1310 250
82523 $ 195 [N ATIE NG 1) 75,31 00 MM5387AA with FCSB8024 readouts. This new Na- 741592 85 7315279 - 75 1456
E! P— I clock chij il d ly d LED disp) 740833 85 74L5365 66 1458 -50
AYF 1013 UART $.6.95 MCA 81 OPTICAL LIMIT SWITCH S 50 M G L e 3085 DALRGE - €8 DORCELT) 00y YR Ol = o
LIGHT ACTIVATED SCR's REGULATORS 780S112 43 7405368 66 3900 s
w TO 18. 200V 1A $ 1.10 309K 5 e I MCM B571A 7 8 upper & lowar l ;:ti: 13 7415390 - 195 ST;‘:@S o
Q SILICON SOLAR CELLS 223 s 50 or 24V, ... .§ 85 case chaigeigr oo . 41075
= 2% diameter .4V at 500 ma $4.00 5
Z = - 2 R ey 5 MOS8 0 | ©TS 2068 iant position dip switen . $1.90
o LED READOUTS 32075, 15 ' 78 MG '$1.35 CT§ 206-4 four position dip switch . . .$1.45 PRVESIA
o FND353CC. 4 S .50 DL-704-3"CC $ 95 or 24V .. $1.15 79 MG . .$1.35 100 40 70 130{ 40 50 1.20
= FND70CC .4° § 55 MAN.7-3°CA  § 95 ALCO MINIATURE TOGGLE swwmss 200 .70 1.0 _1.75] 60 70 160
FND 503 C.C. .5 $ 85 NS33-3dig array S .75 - MTA 106 01 1 10 2!
(@] 8 333 dig array RS232 DB 25P male $2.95 06 SPOT T10 160 2601100 120 230
lﬂ END 510 C.A. 5 & .85 Di 747 CA 6"  $19 CONNECTORS DB 255 female. .. $3.50 MTA 206 DPDT 51 7o :
w
1
9 Terms: FOB Cambridge, Mass.  Send 25¢ for our catalog featuring SO Ll D STATE SA LES WE SHIP OVER 95%
[a) mdﬁ'\;ﬂ.o’ gt Order. Transistors and Rectifiers P.O. BOX 74D OF OUR ORDERS THE
QI Orser$5.00,CBO'S 52000 149 Hameere St Combrdoe, Vs SOMERVILLE, MASS. 02143 TEL. (617) 547-703 DAY WERECEIVETHEM
o - . . : . 547-
112 CIRCLE 17 ON FREE INFORMATION CARD

www americanradiohistorv com


www.americanradiohistory.com

DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1IN914 100v 10mA .05 8-pin pcb .25 ww 45 2N2222 NPN (Ptastic .10} .15
1N4005 600v 1A .08 14-pin pcb .25 ww .40 2N2907 PNP 15
1N4007 1000v 1A 15 16-pin pcb .25 ww .40 2N3906 PNP .10
1N4148 75v 10mA .05 18-pin pcb .25 ww .75 2N3054 NPN .35
TN753A 6.2v % .25 22-pin pcb 45 ww 1.25 2N 3055 NPN 15A  60v .50
1N758A 10v z .25 24-pin pcb .35 ww 1.10 T1P125 PNP  Darlington .35
1IN759A 12v z .25 28-pin pcb .35 ww 1.45 LED Green, Red, Clear 15
1N4733 5.1v z .25 40-pin pcb .50 ww 1.25 D.L.747 7 seg 5/8'' high com-anode 1.95
1N6243 13v z .25 Molex pins .01 To-3 Sockets .45 XAN72 7 seg com-anode 1.60
1N52448B 14y z .25 2A . FND 359 Red 7 seg com-cathode 1.25
1NS245B 16y o 25 mp Bridge 100-prv 1.20
25 Amp Bridge  200-prv 1.95
C MOS - TT L —
4000 .15 7400 15 7473 .25 74176 1.25 74H72 .55 745133 45
4001 .20 7401 15 7474 .35 74180 .85 74H101 .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .35
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 .95 745153 .35
4006 1.20 7404 15 7480 .55 74190 1.75 745157 .80
4007 .35 7405 .25 7481 .75 7419 1.35 74100 .35 745158 .35
4008 .95 7406 .35 7483 .95 74192 1.65 741.02 .35 745194 1.05
4009 .30 7407 .55 7485 .95 74193 .85 74L03 .30 745257 i8123) .25
4010 .45 7408 .25 7486 .30 74194 1.25 74104 .35
4011 .20 7409 15 7489 1.35 74195 95 74110 .35 741500 .35
4012 .20 7410 10 7490 .55 74196 1.25 74120 .35 741501 .35
4013 .40 7411 .25 749 .95 74197 1.25 74130 45 741502 .35
4014 1.10 7412 .30 7492 .95 74198 2.35 74147 1.95 741504 .35
4015 .95 7413 45 7493 40 74221 1.00 74151 45 741505 45
4016 .35 7414 1.10 7494 1.25 74367 .85 74155 .65 74508 .35
4017 1.10 7416 .25 7495 .60 74172 45 741509 .35
4018 1.10 7417 40 7496 .80 75108A .35 74L73 .40 741510 .35
4019 .60 7420 15 74100 1.85 75110 .35 74174 45 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74175 .55 741520 .35
4021 1.35 7427 .45 74121 .35 75492 .50 74193 .55 74LS21 .25
4022 .95 7430 .15 74122 .65 741123 .55 741522 .25
4023 .25 7432 .30 74123 .65 74H00 .25 741532 40
4024 .75 7437 .35 74125 .45 74H01 .25 74500 .55 741537 .35
4025 .35 7438 .35 74126 .35 74H04 .25 74502 .55 741540 .45
4026 1.95 7440 .25 74132 1.35 74HO5 .25 74503 .30 741.542 1.10
4027 .50 7441 1.15 74141 1.00 74H08 .35 74504 .35 741551 .50
4028 .95 7442 .45 74150 .85 74H10 .35 74505 .35 741L.S74 .65
4030 .35 7443 .85 74151 .75 74H11 .25 74508 .35 74L.S86 .65
4033 1.50 7444 45 74153 .95 74H15 .30 74510 .35 74L.S90 .95
4034 2.45 7445 .65 74154 1.05 74H20 30 74511 .35 74L.S93 .95
4035 1.25 7446 .95 74156 .95 74H21 .25 74520 .35 7415107 .85
4040 1.35 7447 .95 74157 .65 74H22 40 74540 .25 7415123 1.00
4041 .69 7448 .70 74161 .85 74H30 .25 74550 .25 7415151 .95
4042 .95 7450 .25 74163 .95 74H40 .25 74551 45 74151563 1.20
4043 .95 7451 .25 74164 .60 74H50 .25 74564 .25 7418157 .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 .40 7415164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 15 745112 .90 741.S367 .85
4049 .70 7460 .40 74175 .80 74H53J .25 745114 1.30 7415368 .85
4050 .50 7470 .45 74H55 .25
4066 .95 7472 .40
4069 .40
4071 .35 LINEARS, REGULATORS, etc.
4081 .70 8266 .35 LM320K5 (7905} 1.65 LM340724 .95 LM723 .50
4082 .45 MCT2 .95 LM320K12 1.65 LM340K 12 215 LM725 1.75
8038 3.95 LM320T5S 1.65 LM340K15 1.25 LM739 1.50
9000 SERIES LM201 .75 LM320T12 1.65 LM340K18 1.25 LM741(8-14).25
9301 .85 LM301 .25 LM320T15 1.65 LM340K 24 .95 LM747 1.10
9309 .35 LM308 (Mini} .75 LM339 95 LM373 2.95 LM1307 1.25
9322 .85 LM309H .65 7805 (34075} 85 LM380 .95 LM1458 .95
95H03 .55 LM309K (340K-5) .85 LM340T12 1.00 LM709 8,14 PIN) .25 LM3900 .50
9601 .75 LM310 1.15 LM340T15 1.00 LM711 .45 LM75451 .65
9602 .50 LM311D Mini) .75 LM340T18 1.00 NES55 .50
LM318 (Mini) .65 NES56 .95
MEMORY CLOCKS NE565 .95
745188 (8223) 3.00 NES66 1.75
e % | INTEGRATED CIRCUITS UNLIMITED | Maf 3
MMS5314 3.00
MMS5316 3.50
2102-1 1.75 7889 Clairemont Mesa Boulevard, San Diego, California 92111 AL
2102L-1 1.95 ! ; |
IR 160280 (7‘.|4) 278 43?4 (Calif. Res.) . DISCOUNTS
TMS 6011 6.95 All orders shipped prepaid No minimum Total Order Deduct
8080AD 16.00 Open accounts invited COD orders accepted LEG 2
8T13 1.50 $100 - $300 10%
8T23 1.50 Discounts available at OEM Quantities  California Residents add 6% Sales Tax $301-$100C 15%
8724 2.00 Al IC’s Prime/Guaranteed. All orders shipped same day received. $1000 - Up 20%
21078-4 4.95 24 Hour Toll Free Phone 1-800-854-2211 MasterCharge / BankAmericard / AE
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more than

JAPANESE TRANSISTORS

100
For ! 25C482 1. 25C1226A .85 25D170  1.50
. 5.00 ] 25C495 .85 25C1237 4.00 2SD180 2,50
20,000 different g & BRQU, oW mimm i moe 2
7.00 ] i | ]
H 8.00 . 2SC710 49 2SC1307 4.75 2SD235 .85
9.00 . 2SC711 .49 25C1377 4.80 2SD313  1.05
com onents 10.00 ] 25C735 149 25C1383 50 250314 1,50
11.00 . 2SC756A 2.40 25C1448 1.00 25D315  1.20
i SC778 350 25C1449 85 250358 1.10
1. SC781 250 25C1678 2.00 2SD360  1.05
] 25C789  1.00 25C1728 1.85 25D427 2,55
' 53C700 32 33Cae 4% R 1%
[ g 25C1816 3. 1 1.
N - TN R £ Ko B nows 4 man ©
S i 1 i ; [
LM340K-6  1.70 1.2 IN34 25 2N2905A .30 2N3903 18 | | 25B186 49 2SC1014 .95 25C1957 1.00 2SK56  1.00
LM340K-8 1.70 5410 1.(X) 1N60 .25 2N2906 .25 2N3904 .16 2S5B187 55 2SC1017 1.20 25C1973 90
LM340K-12 1.70 5426 125 N2906A .30 2N3905 .16 | | 588324 60 25C1018 1.00 2SC1975 350 3SK22Y 220
LM340K-15 1,70 5473 1.50 1N270 .25 2N2907 .25 2N3906 .16 2SB370 65 2SC1061 1.26 28C202: 80 SK40 2.00
LM340K-18 1.70 5476 1.50 1N914 10 2N2907A .30 2N3954A 3.75 2SB405 60 2SC1079 395 2SC2029 3.40 3SK45 2.20
LM340K-24 1.70 5486 1.80 2N173 1.75 2N2913 75 2N3956 245 2SB415 65 2SC1096 .80 2SC2091 2.50 3SK49 2.20
LM340T-5 1.50 5483 2.00 2N4D4 .75 2N2914  1.20 2N3957 1.5 2SB461 160 2SC1098 1.00 25C2092 325
LM340T-6 1.50 54100 1.80 2N443 250 2N3019  1.00 2N3858 1.20 258463  1.40 25C1115 300
LM340T-8 150 541504 1.00 2NG608A .45 2N3053 .30 2N4Q37 .60 2SB507  1.40 2SC1170B 4.95 25D72 80 4004 3.00
LM340T-12 1.50 2N718 25 2N3054 .70 2N4093 85 | 125C371 49 25C1172 525 2SD77 150 4005 3.00
EM340T 18 130 Noss B INE 0o aNmss e | |29 4 B U e 40 08 150
LM340T-24 1.50 2N1302 125 2N3247 340 2N4141 20 | | 25C481 15 =c2 oL 2sbie) 8109 #0082y 3100
; Mg gmgggg -'$5§ gmgﬁx ;§2§ JAPANESE CIRCUITS
7400 TTL MR S s 95 | [AN136 290  LA4400FS 340 TA7055P 300 UPC20C 375
7400 18 7442 1.08 74107 49 2N1605 1.75 2N3415 18 2N4400 186 AN214 3.35 LA4400FR  3.40 TA7060P 1.40 UPC41C 2.80
7401 21 7448 115 74121 55 2N1613 50 2N3416 19 2N4401 16 AN239 6.50 LD3120 2.40 TA7061P 1.50 UPC563H2 8.00
i 9 : 2N1711 50 2N3417 20 2N4402 16 AN241 2.40 M5115PR  7.80 TA7063P 1.50 UPC566H  1.25
7402 21 7450 26 74122 49 i ‘85 2N4403 AN315 350 LOTA" 1350 TA7075P 375 UPG575C 260
T 4 TEl 2 od 1% IR TR B AMe 2118853 3% Prtoaa "33 Jaisme 35 URGhrc 260
.7, 7 45 7454 41 74126 g? 2N2218 25 2N3563 20 2N4410 16 | | BA521 3.40 PLLO2A-G 850  TA7120P 150 UPC1001H2 3.50
o] ek ol N 3 300 2N2218A 30 2N3565 20 2N4441 100 | |HA1202 2720 613 6.75 TA7150P 375  UPG1008C 5.75
2 7472 3 st TR NZ9 . 5 aNaeamm 0 aNase2  1ae | [HA1306 490 STROT1 750 TAyIESP 840 UPSIogRC 372
e i 7473 45 74180 110 2N2219A 30 2N3642 20 2 135 | {HA1308 450 STKO15 650 TA7203P 4.25 UPC1025H 350
;2}1 30 7474 45 74151 125 N2221 25 2N3843 20 2N4852 55 | |HA1322 420  STKO32 1420 TA7204P 370 UPC1166H 450
7413 85 5 80 74153 135 2N2221A 30 2N3845 20 2N5061 30 LA1201  4.25 STKO50 24,50 TA7205P  3.60 UPD277C  4.50
7416 43 748> 178 Jaies 153 IN2222 25 aN3888 04 oNS0es oo | [[A4031P 320  STKOS 3138 UMIOOes o9 UPDaIS 430
7417 43 -7/&2 115 74197 130 N2222A 30 2N3731 375 2N5130 .20 | |LA4032P 420 STK415 850 UH1G004 650 UPD858C 950
7420 21 7485 112 74161 145 2N2270 40 2N3740 100 2N5138 15 | {LAOS1P 320  TA7045M 325 UPC16C 250 UPDSSIC 1850
7422 150 7486 45 74164 1.65 2N2369 .25 2N3T 1.75 2N5296 .50
7425 43 7489 249 74165 1.65 2N2484 .32 2N3772 1.90 2N5306 .20
7427 37 7490 69 74166 1.70 2N2712 A8 2N3773  3.00 2N5400 40
7428 35 7491 120 74174 195 2N2904 .25 2N3819 40 2N5401 .50
7430 26 7492 82 74175 195 2N2904A .30 2N3823 .70 2N5457 .35 M ]
7432 31 7493 82 7141 105 2N2905 25 2N3866 125 2N5458 30 |
o o g | NEW-TONE
7 d 74 g 7 d i 9 les tax,
7480 21 7498 91 7419 100 N.J. residents add 5% sales tax. E |
7441 110 74100 1.25 74197 1.00 All orders add $1.00 Postage $1.50 Canada j - Elfcmoﬂlcs
minimum order $5.00 o 0 S
PO Box 1738A Bloomfield, N.J. 07003

PARTIAL LISTING

WRITE FOR FREE CATALUG

Phone (201) 748-6171,6172,6173
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< __S.I_IL_ILI_L. PLAYMASTER AOW + A0W PROFESSIONAL AMPLIFIER KIT
< £ The PLAYMASTER 4040 is a sophisticated, advanced design incorporating the latest developments, yet uses relia-
4 ble, rugged, easily available components. The 2N3055 power transistors, for example, are the most popular power
< transistors in the world. If disaster strikes and they need to be replaced, you'll have no trouble buying spares.
SPECIFICATIONS
4 MOoneL MOOEL HUM & NOISE DAMPING FACTOR
4 o"t' s'os. POWER OUTPUT ofc".f:‘:z Both Conp "’°‘";":;;"‘ e :3:‘;‘:;‘:‘:":’:;"""" o 29
< - o
> each ...ion o T W B cnIc Ul TONE CONTROLS
< O kit B S
< ' b LT e - e
< TkHz —4608 Overtoad a1 TkHz  120mV
100wz —40d8 High ievel inputs 150mV 36k {(Minimum)
: SPECIALS OF THE MONTH | SUPER 15 WATT | “FISHER” 30 WATTS STEREO
LC.SOCKETS ON SALE I} - AMP KIT (1SW x 2)
< & = AUDIO
« 14 PIN S/T 10 FOR $2.00 AMP KIT
« 16 PIN S/T 10 FOR $2.40
« 14 PIN W/W 10 FOR $350
« 16 PIN W/W 10 FOR $4.00
<« 28PINS/T 5 FOR $3.50 Uses STK-015 Hybrid Power Amp
<4 28PINW/W 5 FOR $4.50 Kit includes: STK-015 Hybrid IC, power
supply with power transformer, front .
< T.1. LED DISPLAY SPECIAL Amp with tone control, all electronic Kit includes: 2 pcs. Fisher PA301 Hy-
Il as PC Board. Less than 0.5% A ] - .
5X7 $3.50 ea I'r:::‘rs\:;i‘::vedistortion at full power ’/;dB brid IC all electronic parts with PC
TIL 305 7 Alphanumeric *" "| response from 20—-100,000 Hz. This am. | Board. Power supply: +.16V DC {not in-
! plifier has QUASI—Complimentary class | cluded). Power band with (KF = 1% +
Hexadecimal B output. Output max is watt {10 watt 3dB). Voltage gain:33dB, 20Hz—20KHz.
TIL 311 R with Logic $450ea. | RMS)atan . ONLY $22.50 h kit
2 ‘ ONLY $23.50 each AV et
= 7 Seg
g TIL 306 with Logic $6.70 ea. MINIMUM ORDER $10.00. California residents add 6% sales tax.
o p " i . All orders add 10% postage for out of state. Overseas countries add 15% of total order for postage.
et ounter. Latch, Decoder, and Driver built-in SEND CHECK OR MONEY ORDER TO:
T QU I W IONAL INC
i g £ % FORMULA INTERNATIO :
Ll . . $4.75 ea. I“\ 12603 CRENSHAW BOULEVARD ¢ HAWTHORNE, CALIFORNIA 90260
0 with Logic For more information piease call (213) 679-5162
o {Latch, Decoder, and Driver built-in) STORE HOURS 10-7 Monday - Saturday
<
o bVVVVV MAAAAAMAAAAAAAAAAMAAAAAMAAAAAAMAAAAAAAAAAAAAAAAAAAA
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SHOP YOUR NEARBY RADIO SHACK
FOR QUALITY PARTS AT LOW PRICES!

Top quality devices, fully functional, carefully inspected. Guaranteed manutacturer's quality control procedures. These are not rejects, not
to meet all specifications, both electrically and mechanically. All are fallouts, not seconds. in fact, there are none better on the market!
made by well known American manufacturers, and all have to pass Count on Radio Shack for the finest quality electronic parts.

TTL Digital ICs Resistor and Capacitor Packs Tantalum Capacitors

First Quality ) o )
— Maximum capacity in smallest size. Low
Made by 5 = E = - ESR, highly stable electrical characteris-
National A ‘ Sk J v tics and low leakage. Radial leads.
Semiconductor | ! . z
and 4 o * ;
Motorola A Cat. No. uf Cat. No. u
Resistor and capacitor kits in handy plastic Storage boxes You 272-1401 0. 272-1407 2
Ca!. No can use ovgr S s Copin Stoc{% ! 9 1 272-1402 0. 272-1408 3.
276-1801 1 Watt, 10% Tolerance Resistors. 271-60 Pkg. of 350/9.95 272-14C3 0. 272-1409 4.
2761811 Y Watt, 5% Tolerance Resistors. 271-602 .. ... ... Pkg. of 350/9.95 272-1404 0. 272-1410 6.
276,1802 50wvDC Ceramic Disc Capacitors. 272-601 Pkg. of 175/9.95 272-1405 0. 272-1411 10

F

S7e o0t 35WVDC Radial Lead Capacitors, 272-602 Pkg. of 35/9.95 272-1406 _—
276-1815 35WVDC Axial Lead Capacitors. 272-603 ... .. ... Pkg. of 36/9.95 Nos. 14011408, 35WVDC, 14001411, 16WVDC,
276-1809
276-1823
276-1824

itall PC Board Accessories Build an LED

276-1816 y — . .

276-1825 Dlgltal Clock

276-1803 : \ 2 .

276-1818 ]

2761806 =

276-1813 3 ] |-

276-1826

276-1827

276-1808

276-1819

276-1817

276-1828

276-1829

276-1834

Tt . 8-piece photographic PC board proces kit fastest,

276-1820 . piece graphi oard processing kit —

276-1832 : easiest way to produce perfect printed circuit prO}ects 12-HR LED Clock Module. Just add a transformer and switches for a |
276-1833 o 276-1560 . . 12.95 complete clock with 0.5" LED display. 277-1001 . 14.95
Etch-Resist Marking Pen. 276-1530 .. ...... 119 Transtormer for above. 120VAC 60 Hz, 273-1520
Etchant Solution. 276-1535 189 SPST Miniature Pushbutton Switch. 275-1547

PC Board Assortment. 276-1573 1.98 Display Case. 1'¥16x37/sx47/16". 270-285

CMOS ICs

100% guaranteed
electronically

and
mechanically

Type Cat. No. \ YO |

74C00 276-2301 Bt
7aC02 276-2302 Lo
276-2303 - -
276-2305 Digits Size Drve Cat No Drive  Cat. No ONLY x
276-2310 6 Anod.  276-056 2. 3" Anod. 276-1210 4/6.99 {
276-2312 ' 08" Cath.  276-066 b 3" Cath.  276-1211 R .
276-2315 d ] . Anod. 276-053 d *  Anod. 276-1201 ¥ 6-Amp Full-wWave Bridge Rectifier. 50 PIV.
276-2321 K B 276-062 d " Cath 276-1202 ) 276-1180 199
276-2322 d 50V 3-Amp Power Rectitier. 300-A surge
276-2401 276-1141 Pkg. 2/69¢
276-2411 Electrolysic Capacitors
276-2413 7 = A 3300 uF at 35v. 272-1021 2.99
276-2417 d : 5000 »F at 35V. 272-1022 3.49
276-2420 d - | Heavy-Duty Transformers. All for 120VAC. 60 Hz.
§§2§2§; T T v Cat.No.  Vohs  Curent  Size  Each
276-2450 1 2731512 25.2CT 2A 2vx%x2’ 495
276-2447 d s ’ = . é 2731513 12 54 4x2x2Y%" 8.9¢
276-2490 49 e N m 2731514 18CT 4A 4x2x2%2" 8.95
e £ 3 e ©
c [F] Low-Protfile DIP Sockets Slllcon Solar Ce"S
. Pins Cat. No Price _ =
Linear ICs # Bus Strip. 276-173 ! 2761998 2/59¢
® Experimenter Socket. 276-172 ) 2;6-‘999
By National Semiconductor g g:; awlﬂsn. 2277%1139% . 5721335
eader. - . g
and Motorola — first quality  Right Angle 16-Pin Socket. 276-1985 1. 276-1996
Type Cat. No. ONLY
301CN 276017 H 5
324N 276-1711 d Produce Power from Light!
SN 1oz d 2cmx4cm. 0.5V at 100mA. 276-120
5550N 576.1723 a 2cmx2cm. 0.5V at 60mA. 276-128 .. ... ...
556CN 276-1728
SGSEN 2;64;34 . | | U
567CN 276-1721 d
2761740 ) Clock
276-007 I E .
276-010 ; The CPU and Memory IC's Chlps
ZZI};Z)? 1 you need for building your
276-1706 ; own personal computer.
s
76-1701
276-1702 8080A Microprocessor. An 8-bit Na- 2102 Static RAM. 1024-word by 50252. 12-hour clock, 24-hour alarm chip. With
276-1770 ; tional Semiconductor chip in a  one bit read/write memory Under full specifications. 276-1751 6.99
g;g-ﬂﬂ E 40-pin DIP. 100% Prime. 600 nS access tim 7001. 12-hour calendar alarm ciock IC. With ali
-1772 < 276-2510 . . .. ......17.95  276-2501 2. 49 Es. or 8/14.95 data. 276-1756 .10.95
<
WHY WAIT FOR MAIL 0 ? 2
L ORDER DELIVERY? & 3
IN STOCK NOW AT OUR STORE NEAR YOU! 3
. -
©
~
’ - [+~
Prices may vary at individual stores and dealers A TANDY COMPANY « FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES 115
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8K ECONORAM II™: kit
$135, 3 kits for $375,
assembled and tested $155.

This is the board that thousands of owners
swear on. not at. There are lots of reasons. such
as unique addressing options. reliability. full buffer
ing. fast access ime. a full sel of sockets .~ but prob-
ably the most popular feature is the price. which is
all the more remarkable because of the high level of
quality. One owner reviewed this board in the 1/77

% MORE COMPUTER ITEMS

=“A|tair/lMSAl Extender Board Kit.” We are
proud to distribute this Mullen Computer Boards pro-
a duct for the $-100 buss. A must for servicing. taking
measurements. burning in. etc. Integral logic probe,
with needle point non-skid tip and special edge con-
nector for easy probing; #CK.006. $35.00. Also
e avaible: “Relay/Opto-Isolator Contro! Board
@ Kit." B reed relays respond t> 8 bit word: 8 opto-
@ isolators accept inputs for hendshaking or further

AN
ELECTRONIC

ORGAN

issue of Kilobaud. closing with the words “If you're = control. With applications notes: # CK-011. $117.00.
not convinced by now that the Econoram 1 is one of Thathasa PIPE ORGAN SOUND
the best memory buys on the market today, you -8 DB-25 RS-232 ! _ ! !
really have 1o be one tough cookie—either that or =SUBM|NI-D CONN;E::TMS- with DEVTRONIX sasy to build sassemblies.
you work for someone else who makes memory Male plug. #CK-1004, $3.95; female jack. Own the ultimate in organ design & sound
boards ' @ +CK-1005, $3.95; plastic hood for male connector, at ¥ the cost of commercial organs.
=”CK-1006. $0.90. s 1 modets 10 ch from.
™
12K ECONORAM VI™ $235 = EDGE CONNECTORS: BROCHURE AND DEMO RECORD $1.00
We proudly welcome our newest memory @ /CK-1001 100 pin edge connector with gold plated Dept. B
boarddiamil}; m‘erlrlnber. des|%nled hon;l the .3 level wrap posts. Mates with Altair/IMSAI 5872 Amapola Or
ground up for full compatibility with the eripherals. $5 hor5/822. .
Heath Company H8. Otganized as two indepen .ECle»l()'OZ: Sar::cas ;bove, bat with soldertail pins ORGANS. INC. San Jose, CA 95129
dent b'locks fcme 8K block ‘:ErgO‘NnOeR“AKM FI{I?: 1h'|e| on 0.25" centers [mates with IMSAI motherboard}
same basic teatures as out 2l $5 each or 5/822.
static design. switch selected protect and phantom, . (] #CK-1003: Same as above. bt with soldertail pins
;oc:ens for azlil IdC: full buffering—plus the r:equxr?ld 5 . on 0.14" centers {mates with Altair motherboard). CARBON film resistors— "W, 5% (1-4M7 ohms)
araware and edge connector 10 mate mechanically ) $6 each or 5/827.50. —_
with the 18 You can have our 12K board for the - 3.5¢ each. 50/value—$0.85. Postage. hanc.illng
price of the !eath Company's 8K with the per $1.00. Other components. Free catalog, resistor
formance you have come 1o expect from products 1 sample. cgrl:og?ﬂs CENTER, Box 295R,
carrying the ECONORAM trade mark. ' Waest islip, 17
a a2l WD e BUILDING? Try our top quality electronic parts in
™, Poole and Mary Borchers. If yau've got BASIC. here 3
8K ECONORAM III"™: $149 p ! =are some programs to play witk. #BK-21002. $7.50. ! your circuits. No CB'S, TV'S, or Ham sets—just
The first 8K X 8 dynamic RAM that per- ? H parts. BRAND X, Rt. 3, Box 223, Ontario, OR
forms well enough to merit the W The Adam Osborne and Associates Books: We offer 97914
ECONORAM™ name. Not a kii: it's assembled. B ‘An Introduction to Microcomputers,” volumes
tested. and ready to run in your S-100 machine 1 @ ! and 2. plus “8080 Programming for Logic SEEKING Japanese Transistors for CB and ste-
(Altair. etc). Low power Configuration as 2 sep A @ Design” at a special combination price of $25.00 reo repair? Request compiete list. Compare 1 to
arate 4K blocks Zero wait states with 8080 CPU. In- - e e (order #BK-1001). Also available: “6800 Program- 9 pin@S' 28C710 .59, 2SC517 3.95 28C799 3.60
cludes 1 year warranty = @ ming for Logic Design.” #BK-5001.$7.50. 23C130.6 4.40 2'SC'1678 2‘25' T’A7205p 3‘90:
CLLLLUCTCICIIIIT LTI DI T T T T T TS . BA521 3.70, BA511 3.40. FUJI-SVEA ENTER.
Terms: Cal res add tax. Aliow 5% shipping; excess refunded. Dept. RE, P. O. Box 40325, Cincinnati, OH
CPUPOWER SUPPLY Send Mastercharge® /VISA® orders ($15 min) call (415) 562-0636, 24 pmsg, pt.R
5V atdA. + 12V at 12A. 12V a1 V2A, bias supply hrs COD OK with sheet add.ons 4524

10 SLOTMOTHERBOARD .. .......... $90
18 SLOT MOTHERBOARD

These S-100 buss motherboards come with edge
connectors and active termination circuitry.
ACTIVE TERMINATOR

Plugs into S-100 buss motherboards lacking active
termination to clean up the glitches associated with
unterminated lines.

PARTS! TUBES!

for
our
ﬂyer BiLL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT. CA S4614
Catalog
FU)Pes Mew items

1F NOT SHIPPED
N 78 HOURS

< 2 3 ¢pgv

CORNELL'S er oo lube

New Color tube ORDER FREE
N
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SNTA00 SERIES IC BENT PIN SPECIAL

We have a large 1ot of SN7400 series ICs, and some linears, that
have been removed from wire wrap boards. The only defect we
have been able to find are bent pins.The lot includes the entire
series of SN7400s, gates, MSiand LSI. We are selling them in
lots of 125 for $10.00, mixed, (no choice), but guarantee a
satisfactory mixture that must please you or your money

Electronic Warning Flasher Kit
This battery operated device continuously V& Wiy e
emits bursts of intense light. Great safety a
device for bicycle riders, skiers, hikers,
boaters & campers. Comes complete w/ all
electronic parts, quality glass-epoxy P-C

back board & easy to understand instructions.
. Uses high-output xenon flash tube which
STOCK NO.4591R 125 pc. ot of ICs _ $10.00 3/25.00 fiashes % times per second when batteries

are fresh. Operates cogtingously fory12
hours on 2 alkaline “C” batteries. You
need oniy to supply the batteries and, if C23207 s6.95
desired, a battery holder & case. {3 for $18.00)

GATES RECHARGEABLE

BATTERIES |

oAy |ew Green Neon
Same as NE2
= *i % TRIGGER ) but glows
: . GREEN, Op-
COMPLETE variable-rate CONS 2 for $1

erates on 120V.

strobe light kit. Contains alf R g
perts i i w4 required to “fire

rd and instructions. Gp- xenon flash tubes $ 0
erates on 117 VAC, ‘7.50.”" . 6 for 10—‘

PHOTOFLA/H CAPS ?Ae'tar: man; RECLECTOR
tnish roun
350 mf 330V 100 (@)
A
flash, strobes,
STROBE TUBE ASST. 5V REED RELAY spsT $1.00

reflector for
720 mf 360V 180 §—

slave lights, etc.
Brand newtac: < =gees 5V REED RELAY SPDT 1.50,
tory prime JumBo YELLOw LED 5/$1.00

GATES RECHARGEABLE ENERGY CELLS, in banks to give
the following ratings: 6 V 10 AH, 8V 5 AH, 12 V 2.5 AH, and
12V 5 AH. These units were used in computers as back up
supplies in case of power line failures. The batteries were period-
ically replaced, regardless of usage. Maufacturers specs say cells
are good for up to 2000 charge cycles. We supply application

and charging data. May come in plastic case, or cells, as per photo.

STOCK NO.5572R 6 Volt 10 Amp.Hour battery 22.50 2/40.00
STOCK NO.5573R 8 VoIt 5 Amp.Hour battery  19.50 2/37.00
STOCK NO.5574R 12 Volt 2.5 Amp. hour battery12.50 2/23.00
STOCK NO.5575R 12 Volt 5 Amp. hour battery 22.50 2/40.00

electronic $ 2.00
;
1000 mf 360V 175 3.3/4" Dia. x 1.7/8"

MAIL ORDER

2 Avcrmanof 23280 | 78L05 5V rec.  5/$1.00
8 |DELTA ELECTRONICS ST 5200 |00V EAYP SR wsed 3/1.00
(75 P.0. Box 2, 7 Oakland St. > W | w/ schematics :

@ | Amesbury, Mass. 01913 VM‘ | BurcAuricarg 8 Minimum ordér $5.00

o | 617-388-4705 A . B eco- | HANEY ® Please include $1 for postage
w OVER THE COUNTER SALES ROOMS i ® Visa, MC and COD accepted.
i | ATLANTA, GA. DELTA ELECTRONIC HOBBIES = Phone orders are walcome,

1] .

[o) 5151 Buford Hwy. Doaraville, (Atlanta) Ga. 30340 ] i X

& | BOSTON, Mass. DELTA ELECTRONICS WAREHOUSE OUTLET PO. BOX 27038, DENVER, CO. 80227 Ph: (303) 973-1052
a:( 590 Commonwealth Ave. Boston, Mass.02215 Send for our FREE GIANT CATALOG of unique items "'"!
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= \.CD l
3050 VALMONT ROAD

BOULDER, COLORADO 8030I
Ph: (303) 442-12I12

Terms:

MINIMUM ORDER $10,00

® All prices subect 1o change without ngiice.
® All me.chandise sutject 10 prior sule

® Piease il ST.00 postege amd nanaling.

® Colorado residdeais add 307 state sales tax
® No COD's. please

® toreyn Oruers send U3 Funds ONLY

(GIANT CATALOG

The best bargain on this
page I!! —Our brand new
1977 giant catalog packed
with dozens and dozens of
super buys on electronic
components. Contains such
unique components as: Pneumatic switches, el-
ectric motors, Caps, wire, resistors, diodes,
switches, LED's, transformers, transistors, and
much, much more. Perhaps we have just the
item you've been looking for !!

REED RELAY

o
~ HP #7730,
1)

~{1 Rcomon Anode
High quality, ultra-sen-
sitive 5VDC SPST reed

NIGITAL READOUTS

Hewlett-Packard prime units
.3" character(RED)

4 for 34.95

FAN MOTOR

117VAC fan motor for

relay Use in a variety of

applications where tran-

sistors or SCR's are not

quite  suitable. May be
driven directly from TTL.
RRY-510 $1.50

12V RELAY

470 ohm, vertical

PARTNO.

P.C.TRIMMER POTS

PRICE
PCV-4A71

use in cooling insides of
test equipment, operat
ing models, cooling
yourse!f off, etc. A fan
tastic buy at this price !

MoT-115  $2 25

9/18v 1.5a
Trans. -

PRIMARY

LOGI-CASE _

Universal instrument enclosure with a wide
variety of applications. Unique interior plexi-
glass rack assembly will hold up to 615" by
4" PC boards. Great for packing a lot of com-
ponents into a very small space. Adds a very
profess»onab touch to any project. Made from
1/8” thick anodized, extruded aluminum. So
tough that you can run over it without damag-
ing it 1111 The Logi-Case comes with a revers-
ible front filter allowing you to choose be-

SPLIT . ul [

WINDING tween transparent red or smoke grey. Now

available in two popular sizes:

Small: 4%L x 3%D x 1%
Large: 6L x 4%D x 2H.

SMALL {L.CS-100)
LARGE {LCS-200) . ..

PCV-102
PCV-252
PCV-502

1K ohm, vertical
25K ohm, verticai
5K ohm, vertical

22K ohm, horizontal
50K ohm, vertical
470K ohm. horizontal

GREAT TRANSFORMER F!
POV.223 9 or,_18v UNREG. OR D))

' or 1Dy REG,
PCV 503 . s L2
POy 4T3 ALSO ALLOWS bOv
$2.95

OPERATION,
HEAT JHRINK
Much easier to use
than electrical tape.
Slip over solder
joint & heat. Tube
will shrink to form (lght seal
12—6" peices. assorted sizes.
HST-120 $1.45

TOGGLE JWITCH

Heavy duty, SPST
high quality. Rated
15A @ 125 vDC.
Sw-111

Brand new 12V DC relay
by Cornell-Dubilier. Has
N.O. and N.C. contacts
Measures appx. 1 x 1%"

*1.50

I%IG.EPHOHE

a Telephone

Hook-up wirz; UJIRE
single strand, twisted
pair & 20 pair.

Singte Cond. 100ft/90¢

1 pr-100/1.40 20pr-1ft/20¢

Iuf, 6000V CAP

R

—

$795
995

1-3pf TRIM CAP
=

CRY-012

TRANSFORMER

Mini  transformers
for clocks, etc.Out- 7

puts 8V @ 500ma L
or 12V @ 190ma. 3
With specs

cMx-812 $ 150

2N3055

The king of audio power trans
istors now at an unbeleivable
price !''! Brand new T

BNC-0S6............. 50

WIERD IU.IITCH WIRE SPECIAL -, |RUBBER FEET POT w/ SUNTCH

AT 22 ga. magnet wire. Molded, adhesive back % New by Alien-

1 o f§ Unique soiderthru /5 rubber feet in peel-off Bradiey. 100K
insufation. Buy bv/ 4 sheets from 3M. Q mini 1/8" shaft,
the poung and save! | <@ %" mount. with

{Appx. 500 feet} 4 Round: (RRF-120) 12 for 75 SPST sthch

LSW.100 . 754 LBW220 $2.50 Square: (SRF-120) 12 for 55 % 65

QVR-10:
TTL PATA BOOK To825s $495 VACUUM SWITCH
The newest edition of the TTL data book for design engineers. Detailed

P SPST pneumatic switch. En-
fl_'y— specs on over 900 TTL devices including standard and high-technology
/’ Schottky Clamped TTL Pin assignment drawings of all TTL types. The

closed diaphram activates with
most complete book ever written on TTL. —~By Texas Instruments.

~

Mini trim cap. Great
for crystal circuits,
hand probes, etc. Mea- T
sares 3/16" diameter. _I
PCT-130

95¢5 for $3.50

POWER neuw //

Potter & Brum-
3 feild 120V,
SPDT, 25 Amp.
CRY-012

400 ///,

/ )

ul".‘f N

fo——

New by Sprague. Great for ex
perimenting w/ high voltage.
&

AXC-160. .70

95*

Strange, but
useful reverse—
action snap switch
w/ levet. NC & NO connection

6 RIB006 25 200
12 RIBO12 45 395
24 RiB024 85 7.95

vacuum or pressure. Extrem-
ely sensitive. Brand new.
VPS-195

mini-WITCH

Brand new by C & K. Very high quatity :
SPDT toggie, rated 5Amps @ 125 VAC.

$110 len)
T

mon-POT [~

High quality dual concentric po1
1/8 and 1/4 inch shafts. New by Allen
Bradley. Measures 5/8' square. Front
| pet is 25K iinear rear pot is 50K log.

MVR.255
$
1.75
.01 uf disc ceramic

D IOK POT
capacitor. We have

Brand new Clar
thousands m n

5MEG H.V. POIS

High voltage pots w/ insulated
shaft for protection against
high voltage.

1/4" shaft

1.5V DC MOTOR

Great for toys, experimenting,
etc. 6 leads, 1/16" shaft.

MOT-015. ..
10 for only

75¢
PHOTOFLASH CAP

Brand new Rubycon.

600 uf at 360 volt. Use
with our flash tube & trig-
ger transformer 10 make a
very high quality strobe
light 11
PFC360 ¢

(TVR-505)

195 175

.Oluf PISC

NPN phototrans
istor & PN infra
1
diode. 1500 volt f
isolation. 3ma coll
output current. Excellent fre-
Brand new Motorola 6 pin DIP with
full specs & data. %
POI 427 *1.00 100 "9
The famous Motorola HEP170 Isllgrr;tb; ’\[‘S:exae(n(o:gger / /
universal replacement diode.
Rated 1000 PIV @ 2.5 Amps. transformer. Tube
100 for only . 51450 REFTI0 175
VO.XR. g‘ . ‘ Insulatin
A LB 103 Washer
Solidt state Voice Operated
and  completely assembled. §A MUST FOR TO-3 TRANS™
SCR output. W/ schematic. ISTOR APPLICATIONS W/HIGH
VOX-900. $1.50 JHEAT TRANSFER. 10 For /5¢
e by §cond. Partno. 1° 10
.. Cherry. Rated
, #2250 VAC.
MSW-523. 45
77 tary contact pushbutton
| Rated 5 amps @ 125VAC
MSP-111
95°
High quality power cord.
New from Beldon, 10a, 125v
3 connector, approx. 5ft.=2
gl
Protection %
fram unsightly meta]
any shape
For mat'}
up to 1/16"
10’ for §1.60 100" for $12
AA Battery] IN4448
Clip DUEL AA BAT-JC2se AA, 75v,,high

red light emitting
quency response to 300 khz.
ROI70 PIONE
—_— Experimenter’s de
HEP-170 . .. 20 cents ea. | °F- [pomi50, 300\ ‘/
switch. Complete w/ ail parts SUPER CONDUCTING! !
mnp JUWITCH RIBBON CABLE
5 amps, 125-
Miniature SPDT momen

IOO POWER CORD
edges. Contours to
thick.

TERY CLIP. speed diode. New from

ostat, 1/4" shaft ;’5!;“
« standard pot. \‘* e
Buy while they last v
DCP-010 5 ¢

TVR-103 90¢_
Hi —~Voltage

ap
. CERAMIC DISC
,001 D @ 10kv
35¢ 10/$2.50

3 ? ))y ALL MeTAL JTexas Instruments.
HE! S

25¢
10K POT
New from CTS
mini  1/8” shaft,
%" mounting dia.
QVR-103
65°

12 for $1.00

DIRIE BELL 7

Enclosed, alumi
nized signel bell,
6-8VAC or 36V
DV. New units.
DBL-720  ¢3.00

COMPONENT
CARRIER

Molded piastic with
hote drilled in cen

ter. 7/16" 1.D. 10/(25¢

CLP-050

MST-111
Switch | COMPUTER CAPS
SPDT momen 4 ?;&')’(‘)V cog;utev grade caps. [ 7]
mf 5vVDC —
o gt on CGC122. ..395 1
Rated 15A y
125VAC, 10A 2 |
250VAC. gOGOCOg‘OiB‘ 30vDC 1 95
AR 2700mt @ 25VDC
55c CGC-272.
JLIDE JWITCH [|POT NUTS . |FELT FEET .
Standard DPDT 3 i 3
b::g;::g oy I)La‘ngg;d nzllz: e 3/8" diameter. Comes in
mounting. 3A @ 2sizes: $::" :,’;f ;x;ps of 25 felt
125vDC. 3/8 .PTN-380
sswan 25°¢ 174 PTN-1a0 [ FFT 25°%suip
your choice, 00
O2ufDIsC o 1000, TAND-OFF F
.02 uf disc ceramic Insulated stand off
capacitor. We have 6CM4 terminal, %' dia.,
thousands t!! We somehow man- JJ5/8” 1ong. With %"
Buy while they last aged to get ahold of ffmounting screw.
DCP-020 §¢,/20 for 80¢f hundreds of these. SOT-210 10/$1.49
Very popular num

q
.1/50V CAR _ |ROCKER sUJ. BARRIER BLOK | for revacement IB2QOQUELAP [IBOOUf CAP |8200uf CHP/_['
TRW dipped my- [/ PC 1, 2 pol 2 \ - 200 —m [ B200 uf at 15VDC.
!arcapalt?i‘l)oe,_ my- 3 pr;‘s?t‘égn. U‘;gde, v a‘@!g@l@lﬂ pewend um‘ge(;'c %d? ééaor?”ur::v:‘AO\/DC_ grandun:»:« bsyVMa|.
1 uf at gO vDC. bdei_"_ very good Black molded bakelite le, PCL-184 LHJ lory ;
DCP- 15 condition. LVETE] barrier block, 5 position. PCL-5! & L o AXC-821
154 Asw.231 25% 875250 g 5uf, IS0V 0 75¢ 55 75%
——
= -
TERMINAL <3_|-Oluf minicap [a7pfminicaP | [TvpE MKM * [760HC (= [60 AMP(!) P
singe_soiser e S5 [T e e g B8 et g < | Exvemany s COMPARATOR | rorer temima g
minal strip. 2 - amic capacitor for AT T Mo ble mettalized New Fairchild type 760HC [ strip. Sefis new for
Bakelite mount. :)e;::lmwcleazhlpA::Eac"‘zf: crystal circuits, etc. Non-polarized " | polycarbonate. { ov'er 811(.:00, g
ity : .01 uf at 150 VDC. TTL ble. 8 lead | Mfg. by Curtiss.
tong. High quatity. 15¢ UMC 047 106 NPC-515 60‘ ‘g";:aaz spacing. MKM-010 TO-SCZ::F?&P-;SO ;,a‘ PTS-060 3400 Y, I
- —b
©
~
o]
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110 VAC SOLENOID
WATER VALVE ¥

Brand new factory surplus-

as used in dishwashers, etc.

Great for building automated 95
garden watering system, {ab

work, service and industrial

applications. While they last. 10/$34.95
G242SU.

Silicone Trested RECORD
CLEANING CLOTH
WITH EACH ORDER!

A nice surplus 10-section telescopic £ ! F YOU R OR DE R TOTALS
whip antenna for gern"ral replacement $1 000 OR MOR E, ASK US
or for the builder. 6%’ coltapsed — FOR THR EEOF TH ESE t

50" extended. Base diameter 3/8".
Our normal price $1.69. G1BOAE. G1 17MS.

DEK EDUCATIONAL
ELECTRIC MOTOR KIT

TRIGGER TYPE
SW|TCHES! Creatns i se g 1l sensory expenence Posters winch mere
ly giow witl: acklite, dance with ibumination when using
a hlatkivte st This instant-stactimg 15 wart bulb in pol.

!
¢ B)"l‘;:r:)"‘zv:;;ccz:: i::“ ished chroms Aor atmost equals 76 watts of ordinary
s . . e N " " -
Fallow the instructions and from monly used on powe: w::‘k:;‘(":“:l E': 'Y ”"’::\l(shg.:”. ‘;k"(;"""'-}‘:‘s,‘;Cvx::?'?:::”??‘q
N & g i 9
bits and pieces of wire and metal, drills and other pistol dlumnation s fie as 25 feet o more Solid s1ate Strobe ¢
10/8

it springs fo life. The instructians wgeaelectnc;?gl:sfa' cuit. Adjustatihis an off 1ate allows you 1o synchionize il-
teach basic electrical theory. In- ted 4 amps. fumination with the rhythm ot youw music for extraordinary
y y

cludes every thing necessarv except “Phr_ess-;:‘m‘tlu-lznck-on effects. Strobe action s off for use as reqular hlacklite
flashiite battery. G197KT. 100/;-58:95 ‘[’;"D",‘js‘v\fv = Brack cabinet Swe 4% x 187 x 4" GOSAEK

CANADIANS:

ORDERING FROM THIS AD IS SIMPLE — Please remit in U.S, funds,

CHARGEX or MASTERCHARGE. We do the paperwork and ship direct Phone in your Chargecard orders at

to you from the US.A. at low American prices. You pay duty and tax to low s(a(ioyn-(o-s(a(iog: rates: s CONTACT OUR BUYING
Canadian Customs {Canadian schools are exempt). We have stores in Can- . OFFICE IN PLATTSBURGH,
ada, tool Write for Canadipn catalogs. We also invits vou to visit out Plat. Call: 1-618-661-8700. NEW YORK.

tsburgh, N.Y. Store. {just 55 minutes from Montreal}

RADIO-ELECTRONICS
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o - | <. 0 J @
“LOOK_AT-THESE SPECIALS].
N:::E:E::Al STEPPER MOTOR! ggootl;leo?ihgg::mememt‘ ’

Removed from Weste..1 Electric
Radiotelephones-Unusual, excel
lent for experimenters. This pre-
cision electromechanical device
accepts electrical impulses and

10/$69.95 through a ratchet and pawl actior
advances a code wheel. The pro-

Zvery time you apply 24 VDC, this per sequence of pulses wili cause

]
+HAYDON Gearhead motor rotates the code wheel to complete a cir .
3.69. Apply 100 pulses and you have cuit and thus ring a beil or other
completed one shaft rotation. Geared device. Improper pulse sequence -
(]

. way down for high output torque. Hay [JEEERIUEICEN C_hangeahle code. Ex-
don No. 35D400, R-36. Brand New! cellent condition, glass cover.
3020RP. GO16SU.

1,000 POUNDS OF GLASS 00 f¢_ P : 3 2 : -
(g (] EPOXY PC BOARD! d : AP &

Besutiful double and sir gle sided PHILIPS

caoper clad glass epoxy board
(nt fibre}. Ready for e ching. /
Neatly cut in convenien- rect

<« angles of various sizes. Suitable L

fo most popular projec:s

i PHILIPS © cvality Philios tape a1 a ve o Lms contrl DPDT worine

G339PT - 1 pound of Single-Sided Boards. $2.95 oaie. Polyestor . No more after o St w wAlE
G338PT - 1 pound of Doub ¢ Side Boards. $2 95 ; )

Dual Diode.

High-mu
Triode. 6.3V Brarxfane acto 0 B
Heater. -A.Z = e : a
10/$8.95 Designed fo Pl
100/579.95 0/$8.9 beTaren 550N
G . = . m— :
pe‘vﬂ C ot . »
P 20, o e o o Lo\ Ser »
Urchase BT liP -5 50
; _ e R -0 h Burroughs
- opLY - N N aA Burroughs “‘Panaglex’”
pOWER SU ' . 16 DIGIT READOUT PANEL!
Y - ¥ 95
= |
0 S“R?\‘ . Brand new Factory Su-plus. Bur 10/$24.95
‘ L roughs No. BR16401 &k r83 . Ex;
| - f . actly as pictured. G15&DS.
» . » AIRPAX DC CIRCUIT BREAKERS! R DO

5 T _JAIRp
k“ Ek\_ERS‘ ELECT"?N'CS

AX e 5195 )¢ SUBPWS

pable o 4 Amp ge Brand new factory surblus. Both reo- ontrotle p p
o B o d g obb dels have built 1n SPDT swiich for y 3 e @ q
o = A 5 5 o L “tattletale’” pilot light. Quantities | \ e go” o 0-g
limited ! able e da ol. Op
0 ow p 0 GO79MS - No. UPL1-1R0O-588-01 i g 1 Btes O 6 ~olt+ DC @ 0
3 D 0 P NO 25 Amp Trip ... ... ... 5195 B eew : drive 0
GO86MS - No. UPL1-1R0-266-07 Y e d
188 Amp Trip . .. .. ... $155 b ame acto p 0
2% PLASTIC CONE HI FI TWEETER! AG P . S 41 CONTROL “NAKED"” KEYBOARD!

[}
494 LITTELFygg sza'
10/$4.49
100/$39.95 B8O
A fabulous buy! Originally designed to °
U.€. Gov't spec as a dynamic mike car

tricge, these units turn out 1o have su-

perD specs as ulira-hi fi 1weeters. Impe- 12‘.‘-{' x 5% RC board wih 41 * Key-
dar ce 8-16 ohms, Response 35 to 21.5 4 P AL PUR A o tronic” momentary contact key soar 1 -
KHz. Power: 10 watts peak, over 1 watt Brand-Ne e e No switches and £1 diodes. Ta atlv acce:si- 2 e~
cor tinuous. Each comes with an 8000 ” 800 entory. Bo ble for easy madification “cr compu er, ~ e
ohm transtormer which is easily dis 078 teletype, or cCntroller apg bcat ans. =
carjed. GO24SP. G297SU.
prts— ® R our Order Today To O RO ORP A
O O O . 0 e g
. . Ro 0.9, P 9 90 >
o]
—— R AND 8 O PRIOR SA R 8 O O O (@]
ord p 0 Ord d A A R ARD A A R AR AR I
® A ad O po age a a 0 O a .4 es 0D 0 =
O ord O o 0.00 0 0 orld d po o-d O d p quotes fo ge q 3
[+ -]
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TRANSISTOR & FET TESTER
Model TF 46 Portable Super Cricket
= Completely portable ® Automatic® Simple to use
s Automatic power shut-off after 10 minutes

FREQUENCY COUNTER
Model FC 45
» Frequency range coverage for
every use from audio through VHF
® Better than FCC accuracy.
® High sensitivity for circuit
testing » Easy-to-use pushbuttons.
w Direct readout.

AUTOMATIC CB ANALYZER
Model CB 42
= The total CB service bench ...
simplified.
® Combines 5 units in one for
complete testing;
1) Frequency Counter; 2) RF-IF
Generator; 3) Audio Generator;
4) Digital RF Wattmeter, and
5) Special CB Tester

FOR PRICING AND TO ORDER
/

CALL TOLL FREE
(800) 645-9518

For N.Y. State call (516) 752-0050

TV-VTR-MATV & VIDEO ANALYZER § % S me Rl

TN TS
Model VA 48 IR
= New patented Bar Sweep patterns for -

FREE 164 page cataiog of over

3000 items ... test equipment,
CB, tools, tubes, components
and electronic supplies

tronics
78 elec
1978 2 taiog

simplified speed alignment # All RF & IF sig-
nals for injection before the detector from one
cable ® All drive signals for every stage after

acet mn.

the detector — tube and solid state m Uses
standard color bars and patterns ® 100% ac-
curate Ringer yoke and flyback test = Accurate
drive signal monitoring ® Video sweep generator
u Bias and B+ substitute power supply.

RADIO SUPPLY CO.. INC
FOR 855R Conklin St

Farmingdale. N.Y. 11735
kYOUR ONE STOP DISCOUNT CENTER

CIRCLE 58 ON FREE INFORMATION CARD

TUBES, receiving and Industrial, semiconduc-
tors, factory boxed, low prices, free price list.
TRANSLETERONIC INC., 1365 — 39th Street,
Brooklyn, NY 11218 212-633-2800

EDGE CONNECTORS o (I

156" CENTERS. FIT 1/16' BOARDS 8080A $12.50 ea
GOLD CONTACTS, POP U5 MFRS 2m'"

SINGLE READOUT 74 LS 0 0
FAST. PRIME s 1
FAIRCHILD 8/ 1250
Hein) oo a9 LOW POWER | CA 3140 MOS op amp:95¢ . CA 3080:95¢. CA 3401 quad:45¢
SOLDER TERMS ~REGULATORS - 74L8 00 28 74LS1386 . - ;
FITS MA-1003 7805 { 741502 7415138 o TAU SYSTEMS model 1010 volt. cont'd. active LOW PASS
15 pinc3i0e .49 1AMP TO-220 f1éter kit. 10 HZ-30kHz, 10vP-P, 1 volt per octave.

Brlicarnd 7812 OO PO 215V @ 30mA. Variable "§"... ... lonly $47. each
POLARIZING KEY 7815 10/6.50 74LS 08 g 74LS153

R S A Y. ¥
> N 50 r 5158 X Seaial Ana Defay 1074 STAGE DELAY IC. U.S. made.
Boin 59 Wl e o o e K PG same as RETILONs SAD 1024a. W/data etc...§i7. each
7. ¥ T $157
#-312 7811 38¢ea 7:t::‘a . & 1515 Voltage Controlled Oscillator Module: TAU SYSTEMS
22pin c-3104.99 model 1230. Iv/oct, 10 Hz-10kHz. 10 vP-P output.

<+ SEND FOR OUR CATALOG:--

74LS 03 : 74LS139
69¢ ea T4LS 04 7415145

10/3.50 T4LS14 » 7215180
SOLDER TERMS O 74L818 4 7418181
741520 g 74 L5182

22pin 3110.99
WITH BUILT IN CARD
BUIDES FOR STD 4-1/2"
BOARDS
g - ROCKER SWITCHES -
ASST'D SPST. 10
ALeo> SPDT & COLORS poR
%. a-2002

~PC SLIDE SWITCH-

MiNI SPDT
a-t170  20/81

SOUND
ACTUATED
SWITCH

$-2008
SCR 5

6AMP 200V F
55¢Cea
10/s5

“,
o

T-2008
TRIAC
6 AMP 200 ¥
55¢ea

fro-220 10185

0.357 HIGH
NUMERAL,
COMMON

CATHODE

FND 357

3" pM @
SPEANER
32 OHm vg

FOR BEEPERS,
INTERCOMS, ETC

YOUR CHOICE

69¢

10/%$6

A8

283055
115W 60V 15A

DIP SOCKETS

LOW PROFILE

14 PIN 18¢

16 PIN 20¢

24 PIN 38¢

28 PIN lS.l

WiRE WRAP SPECIAL
14 PIN GOLD, 2 LEVEL
29¢es, 10/8250 !

4 CRYSTALS

DIP SWITCHES
MFD BY AMP

10 SPST SWITCHES

IN A 20 PIN PKG
$1.49 ¢

MOLEX PINS

N
14 PINS 106 &
16 PINS 12¢ o

&
o

741821
741822
74LS26
741827
741530
T4LS 32
741537
74LS38
741540
T4LSa2
7aLS 47
74LS 53
74L5 54
74LS 58
741873
TaLST4
741576
74 LS8
74LSBS
741586
74LS9C0
raLs 92
TAL 593
7415109
7815112
7415113
T4LS 114
7aLs122
7418123
TaLs124
Ta4LS125
74 LS 126
7415132
745123

74LS163
T4 LS164
74 LS188
74 L8169
7418170
T4LS173
TALS 174
74L5175
7415190
TaLS191
T4 L8192
7415193
7418194
7408195
7415108
7415197
TaLS 251
74LS 253
T4LS 287
74LS 258
74LS 260
74LS5 268
7415279
74LS 290
TaLS 202
74LS 295
74LS 208
74LS 365
74LS 386
74LS 387
TALS 388
7415 390
74LS 393
74LS 870

sawtooth & pulse outs, ready to use. W/data $24.50

HYBRID STATE VARIABLE FILTER. Features: HP, BP, LP
simul. outs + xtra op amp. Same as Nat'ls AF-100.
DC-10kHz, 2 resistors set Fc. With Data: $7.30 each

UA 796 Bal Mod: $1.50  M-1568 :15 volt trkg reg 95¢

CF A//OCIATES TO ORDER: add
Bo:

§T.75 for Shpg
X F 3 Hdlg. That's

Newton NH O3858| 2'1 it takes.

WRITE FOR DUR LATEST FLYER

POWER booster, in car, 25 watts stereo, trans-
formerless. Guitar amplifier, up to 250 watts.
Schematic, parts list, $5.00 each, $7.50 both.
BURMON, P.O. Box 2483, Dearborn, Ml 48123

TAPE head cleaner. 8 0z.—$2.30. Includes post-
age and handling. Write: “CLEANER,” Box 176,
Whitewater, Wi 53190

. EC-101 CURVE TRACER
‘ STILL BY FAR THE LOWEST COST FULL FUNCTION

€ CURVE TRACER ON THE MARKET. ATTACHES T0
b

.

YOUR SCOPE IN SECONDS. USED BY EDUCATORS,

i Y PROFESSIONALS AND HOBBYISTS ALL OVER THE
g WORLD. 30 DAY MONEYBACK GUARANTEE.

RADIO-ELECTRONICS

-
N

@bIAMDNDBACK

ELECTRONICS COMPANY
PO BOX 194
SPRING VALLEY, IL 61362

TUNE WITH 18 PF

3 579545 Mz 31,25
4.000000 iz $1.50

4.194304 wn: 51.50 ] SEND FOR FREE CATALOG
BANKAMERICARD

| TERMS
ALL MEACHANDISE (00% GUARANTEED
MINIMUM ORDER $5
PLEASE INGLUDE SUFFICIENT POSTAGE
(LL RESIDENTS ADD 5% SALES TAX

- | ADDs2PRH

[ T coro. nes.
‘ $49.50 Lnn:‘ g

SALESTAX

PO BOX 1972, BOULDER, COLO. 80306

RECORDS-TAPES! Discounts to 73%; all labels;
no purchase obligations; newsletter; discount di-
vidend certificates; 100% guarantees. Free de-
tails. DISCOUNT MUSIC CLUB, 650 Main St.,
Dept. 3-0378, New Rochelle, NY 10801

mMm5369
3.58MH2 TO
80H: 0SC &
OIVIDER iC

$2.20 PHONE ORDERS : 815/664 - 5151
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{3-:-3} ELECTRONIC TOUCH ORGAN KIT

*ldeal kit for beginner or gift for children

Fantastic new design uses CMOS |.C. and a to
tal of 39 semi-conductors to give a touch con
trol keyboard, all the electronic parts in one PC
Board. This organ is easy to build, yet has fea
tures like a fuli two-octave range touch key
board, variable tremolo; two voices; built-in |.C.
amplifier with volume control, complete with

DIGITAL CASSETTE TAPE C-60

COMPUTER RECORDING
Ail these tapes made in U.S.A.
by a top cassette tape Co.
Never Recorded—Reg. $6.80 ea.
3 packs/$5.00
Can be used in Audio
Recording as well.

 ANSI Subpor Plans

speaker and a specially designed plexi-glass

case.
$ 2“.50 ea.

Includes all parts,
PC Board and Transformer

Model 250-30A

SOMHZ FREQUENCY COUNTER KIT

Take advantage of this new state-of-the-art counter featuring the many benefits of custom
LS1 circuitry. This new technology approach to instrumentation yietds enh
mance, smaller physical size, drastically reduced power consumption (portable battery
operation is now practical), dependabihtv easy assembly and revolutionary lower pricing!

ony 5@ 50

SOUND ACTIVATED SWITCH

All parts completed on 2 PC Board
SCR will turn on relay, buzzer or trigger other
cireyit tor 210 sec. {adjustable)
Idaat for use as door atarm, sound controlied toys
and many other projects.

d perfor

* 05" red LED 6 digits display
‘ Resolution: 1 Hz at 1 sec. 10 Hz at 1/10 sec.
Sensitivity: 10 Mv RMS to 30 Hz

Supply voltunﬂ 4.5v~9y D.C.
$1.75 ea./2 for $3.00
Sub-Mini Size o384
Condenser Microphone %
$2.50 each
FET Transistor Buiit-in

* Internal power supply: 6.2V at 1 amp regulated
* Input connector: BNC type

* Input power required: 117V AC 50/60 Hz

* Diode protected for over voltage input

CALCULATOR
with STOPWATCH

6 Functions with % and memory
8 Digits big green display I
*Built-in X'tal controlled stop
watch count to 1/10 of a second.
Special Price Only
Ea.

BATTERIES NOT INCLUDED

MECHANICAL DIGITAL CLOCK

SIGMA 78REI, 120C RELAY
4001 COIL SPDT

$1.30 ea. or 10 for $10.00
ALL BRAND NEW UNITS

WITH DAY AND
DATE OF THE WEEK
This ciock s beautifully designed. Case is made

from high quahity die cas: afloy. Movement
the pOpular P type with a back up hght

Supply Voltage 110V AC. limited quantity $15.50 ea.

e

QUARTZ CRYSTALS

// 1Watt AUDIO AMP
All parts are pre assembled
on a mini PC Board
Supply Voltage 6 ~ 9V D.C.
SPECIAL PRICE $1.95 ea.

12V D.C. AUTO
DIGITAL CLOCK
Complete Unit

"FISHER” 30 WATT STEREO AMP
115w X 2)

Kit includes: 2 pcs. Fisher PA 301
Hybrid IC all elsctronic parts with PC
Board. Power supply: + 16V OC {not
included). Power band with {KF =
1% t 3d8). Voltage gain: 3308
20Hz — 20K Hz.

Super Buy Only $22 50 each kit

1 MHZ $4.95

- 2 MHZ $5.25

4 MHZ $5.25

10 MHZ $5.25

3.579 MHZ $1.25

Cotor TV Type

ELECTRONIC
SWITCH KIT

CONOENSER TYPE

Touch on  Touch Off
use 7473 1.C
and 12V relay
$5.50 each

A

A

0.4 blue cofor 4 digits display. Turn off
readouts when car is not running, X 'tal
controlied time base for time accuracy
Special designed case for easy mounting
on top of your dashboard.
boat and campers.

ONLY $28.50 ea.

Ideal for car,

COMPUTER GRADE CAPACITORS
5,600 MFD 60V $2.20 ea
10,000 MFD 50V $3.25 ea
11,500 MFD 75V $3.95 ea
34,800 MFD 50V $4.25ea
85,000 MFD 25V $4.10 ea
100 000 MFD 6V $3.50ea
; HEAVY DUTY
CLIP LEADS
- 4 10 pairs — 5 colors
Nota Kit! 4 B
i Alligator clips on
ing. X* a 22" long lead. ldeal
; - | $1.85/pack for any testing.

VHF MODULATOR

SW AUDIO AMP KIT

2 LM 380 with Volume Control
Power Suppiy 6~ 18V DC

only $5.00 0c.

For TV Gamas or Computer
Thes unit converts the video
Signal 10 AF Signal
Video Japut (VDC RF Output 1.5 MV
61.25 MHZ {channet 3)

Fra. Adjustable + 3 MHZ

ONLY $4.50
T1 1955

TIMER KIT

Time Controlled from 1-100sec.
Ideal to be used as time delay
unit for burglar alarm, photo
service, and other Ppurposes
Max. loading 110V, 2 AMP
Supply voitage 1218V D.C.

FT-20 ELECTRONIC IC TIMER $11.50 each

Alternative AY3 85001
6 Game (28 ¥in Dipl
TV Game Chip with Data
Tennis Sauash hockey

WIRE
WRAPPING
TOOL

$29.50

In Bulk
100" $2.00

500"

OMPLETE WITH
AND SLEEVE

MINI-SIZED 1.C.
AM RADIO

Size smailer than a box of matches!!
Receives all AM stations
Batteries and ear phone included

Only $8.50

practice & 2 shooting

Special Only $6.50
PC Board for TV Game with Data $2 50 ea
Switch Box betwesn Game & TV $1.25 ea

$8.50
Sub Mini Size
PANEL METER
500 UA

*
ﬁ@ ONLY $1.20 ea

————

_—

LED

ELECTRONIC ALARM SIREN

COMPLETE UNIT
tdeai for use as an Alarm Unit,
or hookup t0 your ¢ar back -up
to make a reverse indiCa10r
Light Output up to 130 dB
Vottage Supply 6 ~12V $7 50

ALARM CLOCK

COMPLETE UNIT
NOT A KIT
®* 0.5 RED LED READ OUT

PANEL METER (D.C. Type)
Size 6OMM X 66MN

* 24 HRS. ALARM SET

®* 10 MINS. SNOOQOZE SET

* AM/PM ALARM INDICATORS
* SECOND DISPLAY SWITCH

* AUTOMATIC BRIGHTNESS

19 KEY HEXADECIMAL
KEY PAD

e1-0 * Homekey

* ABCD e >Key

SPECIAL $10 50 ea.

Designed for Calculator
Can be used tor Computer
Oata Entry Pad or Digital Lock
All key tops blank with super
900d touch feeling  $0.95 pa.

tor auta igniton, entry

daor, burglar, alarm, et

4 Digits Programable to
Any Combination

$6.50 ea.
CMOS |.C.
IN CIRCUIT
400t RELAY AND KEY PAD NOT INCLUDED

CONTROL

* COMPACT AND HANDSOME
PACKING

®* 110V AC 60HZ INPUT

$17.50 EACH

5" MUFFIN FAN
HEAVY DUTY
5 Blade Type
o 110V 50/60HZ
Case made of Die-Cast metal
used but almost brand new

White F ace Type

gsoua — g3ov

$5.50ea. 335, 050V

5 05M 0 100V

5. 100mA
TRANSFORMERS
ALL 117 vOLT INPUT
v

30v at 15 amp $30.00 ea
36V CTat 3amp $ 4.50 ea
50V CTat 25amp $ 4.50 ea
48V CTat 25amp § 4.50ea
12Vor24v at 2 amp $ 3.90 ea.
24V CTat BOOMA $ 1.80 ea.
0.8V 12V a1t 400MA $ 180 ea

AC POWER SUPPLY
Adapter Type Transtormer
12v AC Output 200 MA
$2.75 each
6V DT Output 130MA $1.90 ea.
8.7vDC Output 130MA $1.80 es.
12V DC Output 100MA $1.90 ee.

B

w TOGGLE SWITCH

Halfsize of subrmin: togale switch

£ ated 3 amp 125V AC contact
1-9 10-39

*S 2432P SPST 080 080

S 244 SPOT 100 090

S 24° DPDT 120 110
LARGE QUANTITY AVAIL

rOR OEM

SUBMINIATURES TOGGLE

i SWITCHES
ﬂ '4 POT nOtt $1 30 es
% DPDT n Ot $1 50 ea
3POT D $1 75 eu

Also Availanie at the Same Price

JOY STICK
4 100K
i uni

Volume 0ot 'n ane
vary cesstance peo
port:anal to the angie of

P B
“ the stck Perfect tor ejec
von @ames 0r moael re

enly $5.50 [ . o000

POWER SUPPLY NIT
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.
0-10 POWER SUPPLY $9 50 each

| Transformer tor Power Supply, 2 AMP 24V x 2 $4.50 ea.
30V DC Panel Meter $4.2

Same as the E-Z clips
With 20" Long Leads
In Black and Red Colors

for & T8

$2.75 per pair

SPECIAL PRICE $9.60 ea. 150UA METER =
POLAR LED 7 ¥
Jumbo Size red/green change color D“IV ]
when reverse polarity of voitage. =
Ideal for go/nogo indicator ot $1.50 ea. }
Two for $1.00 o0
1.C. TEST CLIPS INDICATOR

This unit is 1 §/8” long operating volt-
age 4V D.C. will tell you how many
hours your circuit or machine has been
in service up to 100 hours.

Limited Quantity ONLY $1.75 ea.

PUSH-BUTTON SWITCH
“& N/Open Contact
P Colar: Red, White, Blue,
Green, Blachk. 4/%1.00
N/Clase atso
Available 50¢ ea.
RS, LARGE QTY AVAILABLE

SOLID STATE ELELTRONIC EUZZER
Mim Size
"O\ . Junly voltage

\J Ideal for Alarm

x:. 12\‘

ar Tane (naicator

$1.50 each

VVVVVVVVVVVVVVVVVVVVVY

MA1003 12V DC CLOCK MODULE

e Built in X'TAL controlled
time base. Protected against
automotive volt transients,
Automatic_ brightness con-
trol with 0.3" green color
display. Displaz turnoff
with ignition " i

A
K4

MINIMUM ORDER $10 00 Canutornia residents ado 6
All orders add 10% postage far out of state Overseas countries adg 15°

SEND CHECK OR MONEY ORDER T¢

FORMULA INTERNATIONAL INC.

12603 CRENSHAW BOULEVARD o
S e Faor mare .nformation pirase cail (213) 679-5162

HAWTHORNE

STORE HOURS 10-7 Manday  Saturday

CIRCLE 26 ON FREE INFORMATION CARD

Wwww.americanradiohistorv.com

sales ta-
of total @rder o1 postage

CALIFORNIA 9025

‘auuuﬂlmnl
i

1

8161 HOHVIN

N
-


www.americanradiohistory.com

RADIO-ELECTRONICS

8

1-800-527-2304 =mpm o=

i iHD'D i I UT Use Our Toll Free Waltls Line
For Master Charge and BankAmericard Orders
VARIABLE POWER SUPPLY Thin mecil wlpemar'alS mliatian 60 Hz. Crystal Time Base UNSCRAMBLER
KITNO.1 ONLY storized CB Radio for Digital Clocks _ B \
s Continuously varisbls from SV to $10.95 $4.50 ‘;[ J\ S > $19.95
v L‘ ;;;“

« Excelient regulation up lo ¥ Amp
e ol LOOK AT THIS SPECIAL] Buy 2 for $8.
o .c.
+ Qase inciuded FROM RADIO H UT A 60 Hz output with accuracy comparabia lo a digital
+ 4400 tch
* One r::.? ::-’.":r;:? B ;varedly intertaces with all MOS ciock chips Plugs into earphone of external
* Powar Supply Kil. SV1 amp reg. C Suber fow power consumption (1.5 ma type.) speaker of sny Scanner or Monitor
VARIABLE POWER SUPPLY * Line ceguiation .005°% D Uses (a1est MOS 17 stage divider IC. Guaranised 1o unscramble any
KIT NO * Load regulation 50mv E Ehminates forever the Drobiem of AC line glitches 1085 call
' N . 2 Kil includes components, PC board, F Pertect for cars. boats. campers, of even for portable = Easlly luned
1ranstormer, nd pilot light. Line Clocks at ham field days + Full insiruclion included
s‘:"' - .b::-.::: EADAVLLDETE: cord not included G Smail size. can be used in existing enclosures + Driiled t)bargiass P.C. Board
L O B, s Only $6.50 KIT INCLUDES CRYSTAL. DIVIDER IC, P.C. BOARD « One Hour Assembly
i n y 0 PLUS ALL NECESSARY PARTS & SPECS * Punched Casa

7400 TTL DIGITAL CIRCUITS TTL SPECIA DIODES HOUSE # TTL IC's CRYSTALS
480

9002/7400

9003/7410 10/1.00 " ar\s IN 4002 1 Amp 100 PIV

9004/7420 10/100 oo 3¢ "\rt IN 4004 1 Amp 400V

osi7ic0 6180 e " IN 4007 1 Amp 1000V
7/7430 1071

mIT“O 10/1.00 \
16/7404  8/1.00 !

9024/74100 3/1.00 c°“7‘2;0;ev\es

100

1071 00 Pigase specity 7437 61100 300 KHz  $1.50
1071 00 7438 6/1.00 1.25
101100 thatyou 74441 3,100 20798
10/1.00 are ordering 74153 3/1.00

House Number TTL.
GERMANIUM 0I0DES
s Al COUNTER AND CLOCK CHIPS

IN 270 10/%1 MK 50252 Ciock Chip $4 99
Ciock Chip 375

€C! 1
Alarm Clock 3.75 159 “E
ZENER DIODES MK50380 Alarm Chip 795 go0kEcs0C
IN 746 3.3V 400M Qurect Drve Clock Chup. ;.953 ”v\"oas SansE®
hg unter wila
932 Dual 4 Input Butter 8131 . . K5002 4 Digit Counter 8.95 ;c\k‘
934 Dual 5 Input NAND Gate 10781 2 6 Digit UP/ Down Counter 12.95 |t:,L
941 One Shm Multivibrator 5i81 € Digit Erapsed Timer 8.95
945 JK F 8/%1 Caiculator Chip w!Specs 1.25%
946 andH input Gate NAND/NOR gﬁ‘ IN 5280 180V 500M Cal Chip wisq. rt 2.50
948 J 1
Bre 10/81
951 One Shot Multjvibrator 5/81 HOUSE 3t ZENER TRANSISTORS
e oo 47,00 10/
uadiZlapy 9. V 500 MW 10
9093 Dual JK F/F 8Is 10V 1 8/ INTERSIL DUAL TRANSISTORS
9094 Dual JK FIF 8/81 Watt /
9097 Dual JK F/F 8/31 15V 500 Mw 10/ Originally Cost $3. sach
R 9099 Dual JK F/F a/§| 22V 5 Watt 6/ Similar to 2N813
3 9109 mex inverter 781 2 Par Pack 2/
740802 21 74LS51 26 74L$138 71 7405260 26 M 5110 Hex (nverte, 7:81 ING ’
LS 1 4SS X rAS19 T rasme % o ioiiex tnventer icl M AIABS/YP:;?‘: A DTD:S 20731 GENERAL PURPOSE POWER TRAN
2 28 74LSSS 26 7‘t§|45 100 7415279 55 M 9601 One Shot 381 ong Leads 2N 2905 PNP a3y 115 W 200V NPN 95
4505 28 741S73 35 74LS151 70 7405290 75 W 0930 Huai 4 Input Ext NAND 8/st [lIN4148/IN914 Cut Leads 40/$1 >n 3002 npN 8.5t TIP29(EPY6T) NPN  4i$1
JAS08 21 7as7a 35 TaLS153 70 7415293 61 M oo Qgad 2 input NAND Butter 8/31 WIN 4148/IN914 PC Leads  100/$2 [ 2N 3506 one 88 TIPI0(EPG29) PNP 481
74LS08 28 74LS76 49 7415155 69 7405295 95 9945 8/%1 2N 3392 Pre-amp 2581 TIP31 P C Leads NPN 581
TALSI0 21 741883 73 748156 70 74LS298 95 9946 QuadZInpul NAND a1 2N 4400 NPN 081 MJE 2370 s \
74811 21 74885 135  74US5157 75 7415365 55 M 9949 Quad 2 Input NAND 881 2N 4402 PNP 10181 2N 3055
TALSI3 45 7aLS86 36 7405158 71 7405366 55 M 9357 paonostable Muitiv brator 8/$1 L B B R B R B E . EN 2222 NPN 881 TN 2021 By RCA 95
740514 99 74590 5% 7405160 85  74L8367 55 9962 Triple 3 input NAND 88t EN 2907 PNP 8/31 FETTIS7S HOUSE®  5/%1
74L815 51‘5 741892 55 74L§v6| 85 7405368 55 IMSAI SPECIAL
! 7415162
D3 Input NAND Gate S-100 CAPACITORS
302 Quad 2 Input Butfer open callector 18
303 Quad 2 input NAND Butter 15 ELECTROLYTIC
m Master Slave F/F 8 COnnector AXIAL TYPE RADIAL TYPE
312 Dual JK Fiip Flop 18 20 MFD 250V 581 47MED 35V PC Leadst0/$1
ralisas : 7405197 321 Quad 2 Input NAND Gate 18 35 MFD 25V 15/81 68 MFD 25V PC Leads B/$1
oL 26 745132 79 74L5190 95  7aUS251 65 WM 322 Dual 5 Input NAND Gate MFD 25V 5/81 330 MFD 50V PC Leads 5/t
74542 85 745133 35 740191 95 7arsesy a1 J 323 Guad 2 Input NAND Gate $3 95 Ea 40MFD 35V 481 4OMFD 16V as
788257 71 ggg o zagz|ln3puz NAmDh?Dalé . . 470 MFD 16V 481 1000 MFD 35V PC Leads 4/81
ual 2 Dual 3 input NAND Gate 500 MFD 35V 5181
32 Dual 2 Dual 3 input NAND Gate LIMITED SUPPLY 2000 MFD 16V 3151 150 PEDMICAS%  10/8t
33 Dual 5 Input Expander CERAMTE DSe
Hex Inverter COMPUTER GRADE MIC DI
7400 18 74H21 29 74M53 20 M7 39 Hex Inverter BRIDGE RECTIFIERS 1,900 MFD 35WVDC (Mini)  3/$2 68 PFa 50V 680PFd 50V
74H05 29 74H4D 29 74HEY 25 7474 39 [l 3N Hex Inverter 8.000 MFD 15WVDG 95 cents each 100 PFd 100V 001 Fd
29 7472 45 338 Hex inverter 33.000 MFD 40WVDC ~ $4.00 Each 150 PFd 50V .002 MFd 50V

Dual One Shot Multlvibrator 25 200V 220PFd 50V 01 MFd 200V

W Dusl :éaiég?m%mm SOV 330PFd 50V .02 MFd 200V
" ip Flop - 1]
CMOS Decode Counter % 50v TANTALUM 0005 Urasoov 4 3bE S0y
Quad Ripple Counter 1 50v 1 MFD20 WVDCPC Leads 15/81 005 UFd500V 8.2 PF 500V
BCE to Decimal Decoder B 3.IMFDI5SWVDC PC Leads 8/$1 100PF 500V
BCD to Decimal Decoder 4 7 MFDIOWVDC PC Leads 5/81

10 MFD20 WVOC PC Leads 81!1 PC Leads 25/89 cents No Mix
33 MFD10 WVDC
22 UF10 10/31

RTL's BY FAIRCHILD

The most popular digital IC's ever
produced Very hard to fing!
uL DUAL 2 INPUT NDR 9

U923 JK FLIP FLOP $1.19

SOCKETS

ITT 501 Quad Seg. Dr

(T7 563 Oond 30 B 43 5o + B Low Protie

17T 506 Hex Digit Or ) © 14 Pin Low Profile 22

(TY 508 8 Dignt Dr " € . ‘G:m Low :vohle 25
* 18P ntlowProtile 30

ITT 5098 Seg Dr 0¥

+ 28Pin Low Profiie 69
1ITT 511 Ouad Seg Or . )
|T75148DigitDr 53\ L0 alCowlo otle

LINEARS
7805P0s. 5V1Amp .99 7818 Pos. levramp 9 ] Operational Amplifier 25 LM377  Dual 2w Amplitier 1.85
7806 Pos. 6V1Amp 99 7B24Pos. 24V1Amp 99 . 1 Ditferential Comparators 40 LM 3900 Quad Op-Amplitier 0
;aoe Pos. BVIAmp 99 TJ905Neg. 5V1 :mp 1.10 s TO -5 HUTS:INKS 71; Duat Differential Comp. 35 LM741  Qperational Amphitier 5
812Pos. 12VIAmp 99 7912Neg. 12V1Amp 1.10 imilar to Thermalloy 2205G 7 Halt Adger 25 LM748  Operational Amphitier Py
1 B d 91 1A 11 o . R 749 T
7815Pos. 15V 1Amp .99 915 Nego 15V mp 1.10 Finned with insert. 5/‘1. Tt (S)!;s:';vneaﬁz’e;}y’Fawcmld 2181 SE ggg (Y)u\:::, mer 1 z
723 VOLTAGE REGULATORS TO -5 HEATSINKS LM 307 Operationai Amplifier 30 NE 55  Dual Timer 95
Outpul voltages variable from 2 volts 1o 37 volis LM 308 Operational Amphitier 95 NES87 Tone Decoder 1.25
A very versalile and pobuiar device. —14 PIN D STANDARD SLIP - ON 6/$1. L™ ;?gK sv Lamp Reguiator 1.49 ;;‘53 gm OS:;AmplllEl’er gg
L oltage Comparaior 25 1 uad ment Driver
- HEATSINKS FOR VOLTAGE CM311 Volage Comparator 85 75492  Hex Digit Driver 38
MOTOROLA VOLTAGE REGULATOR REGULATORS LM 318  Operatonal Amphhier 115 3043 (F ampliher 75
MC1469R TO-66. 9 tead package for 3 to 30V out LM 723 Voitage Comparator 69 8038 Voltage Cont. Osc 195

Black anodized aluminum “U” shaped.
Fits TO-220 cases.

4 FOR $1.00

puts. Prowides 600 MA direct oulput or more by LM 324 Quad Operational Amplifier
using an external power 1ransistor Regular cata-

log price — $4.00 each! With specs. 1.95 sach

TELEPHONE RELAY
UNMARKED 12V 1 AMP POWER SUPPLY Assembled & Tested $29.95
INPUT VOLTAGE 25V MAX. OUTPUT CUR-
1702A EPROMS RENT 1 AMP' MAX. LOAD REGULATION ll SURREPTITIOUS INTERCEPTION OF TELEPHONE
3.50 Ea. or 10/$32.00 J 710N 0.01%. KIT CONTAINS ALL PARTs f] CONVERSATION IS A VIOLATION OF FEDERAL

EXCEPT FOR LINE CORD AND TRANS- | LAW AND THIS DEVICE IS NOT DESIGNED NOR
Ll s Bl s EORMER; E INTENDED FOR SUCH USE.
ONLY $4.50
(All prices subject to change
HU ‘D without prior notice.) Money back guarantee. NO COD'S. Texas residents add 5% sales tax Add 5% of order for
P.0. BOX 38323C postage and handiing. Orders under $15.00 add 75 cents. Foreign orders add 20% for postage
DALLAS, TEXAS 75238 For your convenience, call your Bank Americard or Master Charge orders in on our Toll Free
H U T AN EMPIREXI:O co. Watlts Line: 1-800-527-2304. Texas residents call collect: 1-214-271-8423.
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S.D. SALES NEW

EXPANDABLE EPROM BOARD
16K or 32K EPROM $49.95 w/out EPROM
Allows you to use either 2708’s for 16K of

Eprom or 2716's for 32K of Eprom.
KIT FEATURES:

1. All address lines & data lines buffered.
. Quality plated through P.C. Board, in-
cluding soider mask and silk screen.

. On board regulation provided.

2

3. Selectable wait states.

4

5. All sockets provided w/board.

S.D. SALES CO.......

P.0. BOX 28810C

MEMORY CAPACITY
MEMORY ADDRESSING
MEMORY WRITE
PROTECTION
8K, 16K, 24K, 32K using Mos-
tek MK4115 with 8K und-
aries and protection. Utilizes
DIP switches. PC board comes
with sockets for 32K operation.
Orders now being accepted.
Allow 6 to 8 weeks lpr delivery.

Buy an $100 compatibte 8K Ram Board and upgrade the same board to @ maximum of
32K in sleps of 8K at your option by merely purchasing more ram chips from S.D.

DALLAS, TEXAS 75228

puts ulilizes low
Schottky devices.

+8VDC 400MA DC
+18VDC 400MA DC
—18vDC 30MA DC

ed. On boar

or cycle stealing required.

Sns.

‘32K FOR $475 EXPANDORAM KIT 24K FOR $367.00

INTERFACE CAPABILITY
Control, data and address in-
power

POWER REQUIREMENTS

on board regulation is provid-

Qg (invisible) refresh

is prowdod with no wait ststes
MEMORg A7CCESS TIME

1S3
Memory Cycle Time is 50Cns.

WE CAN SUPPLY 450ns 2708's AT $11.95

WHEN PURCHASED WITH BOARD.

16K FOR $259.00

Sales! At a guaranteed price — Look at the features we have built into the board.

8K FOR $151.00

Z-80 CPU BOARD KIT — $139.

CHECK THE ADVANCED FEATURES OF OUR Z—80
CPU BOARD: Expanded set of 158 instructions, BO80A
software capabitity. operation trom a singie 5VDC power
supply. always s10ps on an M1 state, true Sync generaled
on card (a real plus feature!), dynamic refresh and NMI
avallable, either 2MHZ or 4MHZ operation, quality double
sided plated through PC board. parts plus sockets priced

for all 1C's.
4MHZ operation

“Add $10 extra tor Z—B0A chip which allows
2 —80 chip with Manual — 29 95

NEW FROM S.D.
“VERSAFLOPPY”™ KIT

THE VERSATILE FLOPPY DISK CONTROLLER

ONLY $149.00

Festures; IBM 3740 Soft Sectored Compatible. $-100 BNS Com-
patible for 2.80 or B8080. Controis up to 4 Drives (single or
double sided). Directly controls the following drives:
Sh ullﬂ SA400/450 Mini HOD%
Shu sum/lso Snndlrd POy,

| 70 and 2

00/750.

E
CDC 9404/9406.
34 Pin Connoctor for Mini FlcrpyA 50 Pin Connector for Standard
Floppy. Operstes with modified CP/M op-nm. system and
C-Basic Compiter,
The naw "Versafloppy” from 8.D. Computer provides
compieta control for many of the lvllllbla Flopp{ Dm: Drives,
Both Mini and Full Size. At the heart of ‘Versailoppy’ K the
powarful Western Digitsl FD1771B-1 Single Density Controller
Chip. This silows a great llollblhtr via Onvmv 1 Softwars, Listings
for Control Software are ncluded

FD 17718-1 CHIP ALONE $39.95

.!..N,..

4K LOW POWER RAM KIT

Fully Buffered — on board regulated —
reduced power consumption utilizing
low power 21L02 — 1 500ns RAMS —
Sockets provided tor all IC's. Quality
plated through PC board. *Add $10. for
250ns PAM oparation

The Whole Works - $79.95
by )

Low Cost Cassette 'Q‘
Interface Kit 1
JmmmhlluUﬂLL

Features: Play and record K.C. Stamdard 2400/1200 Mz

tepes, 300 Baud. TTL /0 Coﬂ-nlh M Lock \-.

Both 22 Pin Conmector and

Comes nm.-lly sssembied. Omllnm ul phoss lock

loenr‘lumd |C SI by itch sende
s data o suxilisry input dets mitreprossees,

LID indicates logic 1 lovel.

$19.95

6 DIGIT ALARM CLOCK KIT

Features: Litronix dual 1/2'" displays, Mostek
50250 super clock chip, single 1.C. segment
driver, SCR digit drivers. Kit includes all ne-

cessary parts (except case).
Eliminate the hassie.

Xfmr opticnal.

8K LOW POWER RAM — $159.95

Fully assembled and tested,

Not a kit. Imsai — Altair —

5100 Buss compatible, uses w
low power static 21L02-500ns W
fully buffered on board reguiat-

ed, quailty plated through PC

board, including solder mask 8 -
pos. dip switches for address

DIGITAL LED READOUT
THERMOMETER — $29.95

Features: Litronix dual 172" displays.
Uses Silicoaix LD131 single chip CMOS
A/D converter. Kit inCludes all neces-
sary parts (except case). AC line cord

AC XFMR — $1.50 Case $3.50 $12'95 el and power supply included. 0-149° F,
igit LED Readout Arra
Bowmar 4 Dot LD e hea | <@ MUSICAL HORN «—<>- | Jumbo LED Car Clock Kit
ull 2 ronix Ju One tune supplied with each kit. Additional tunes — $6.95 | FEATURES:
Dlg" LED Dlsplays eDach. SpecElaI lun’es available.oSta;v?avd tunes now availag:)eo:d— a Bogsrt\raEv Jumbs?)?gO.MhSLED array.
4 JUMBO 50" DIGITS ON ONE STICK! By — stare Do Pick Paninar —r aggie o Some s | ©. O brara procision crystar i pase.
WITH COLONS & AM/PM INDICATOR e Ay eer ot Suy e eriow Bose of Texss — | 5. 12 or 24 hoor Rea Time format.
$3.95 Deep in the Heart of Texas — Boomer Sooner — Bridge over E. Pertect for cars, boats, vans, etc.
DL722-C.C. DL728-C.C. River Kwai F. PC board and all parts (less case) inc.
DL7218C.A. OL727-C.A. CAR & BOATKIT HOME KIT Special Design Alarm option — $1.50 $16. 95
99¢ $1.29 $34.95 $26.90 Case $3.50 AC XFMR — $1.50
MICROPROCESSOR
% % % WSUPER FLOPPY SPECIALKX % % % CHIPS
g:t%%:g g;:;g(; S. D. SALES, VERSAFLOPPY S-100 CONTROLLER BOARD PLUS
2114 — 4K 14 95 SHUGART SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY g%}% 1/0I cWﬂ ggg
— 2% 8/s4 00 — I
RSl s $479.00 8216 — Non invert Bus ... .4.95
MK 4115 - 8K “5 45 g%%z —_ :}loct Gaon ......... 43;
748 200 - 2% .95 — invert Bus B
MICRO-DIP $1.95 | * * JOYSTICKS* & Z-80 A s e
or .
New — Series 2300 FOUR 100 K-OHMS | Programming Manual 8228 Sys. Controifer ..... .. 20
. The World's Smaliest POTS IN DEPTH DETAIL OF 8251 Prog. comm. interfact. .10.95
Coded BCD Duat-in-Line THE 2-80 CPU 8255 prog. prep. interfacs...13.50
Z—80 inciud 2995 Switcn: Pesount | 1deal for & Rﬁ MICRO COMFLUITER gggg %u.'l LLllm Rt::r . ‘}'75
— includesmanuat - . = oy f ] ne .
ppeserny, 27| memesmizr |electronic (3 S.D.SALES SPECIAL |  #20 Dusl tie o
PU (R4 1195 i .
8008 CPU 8 BT 695 Sompliment games $3.95 glsegl:?;r:d—alft/s '}Ioeod .
3 PSilicon Rectifier Specnal 1Ns007. ¥ R TAL s;;';z Butter } 25
PRO Thermistors 1.5K ohm .5/%$1.00 1 amp 1000 PN. .10/$1.00
Tantalum Caps 1 mfd. 20voC Photocell Assortment .12/$1.00
1702A - 1K - 1.5us ..3.95 or 10/35 P.C. Leads .......... 15/$1.00 Plastic Readout Filters
2708 . BK a50ns .......... 95 | Flat Pack IC Assort. ... ... 20/$l 00 Amber . ... ... ... .... 6/$1.00
5204 - 4K ... ... .......... Electrical Coil Disc Cap Assortment .. ...60/$1.00
8258129 — 1K .....2.50 13T Type C - 10T Type C 12/$1 00 P.C. Lead Diodes
2708U BK signetics 650ns ... .9.95 2 Transistor Audio . ... .. 8/$%1. 1IN4148 1IN 914 . ... . .. 100/$2.00
Trimmer Pots 1N4002-1A-100 PN ... .40/$1.00 4001 19 4029 99
P p 10K, 20K, 25K Mini ....10/$1.00 MICA Trimmer 4002 19 4042 69
Disc Caps For Bypass PC402 Miniature :011 %g 404; ngg
MKS0307 6 Digit elapsed timer . 8.95 01 mfg - 160 WUDC 1520 P.C. P.C. Mount. .4/$1.00 M3y 3 e i
MK50250 Alarm clock . 499 Leads s:.s:issa. 40/$1.00 Resistor Special 22 ohm 4017 95 4071 19
MK50380 Alarm chip . 2 95| New Cambion Jacks Carbon Comp. ... ... 25/$1.00 4020 97 4078 97
MK50395 6 digit np/dn count. 12 95. Part #£450-4352 Resistor Assortment 1/4 W 59, & 022 97 14518 110
mgggl{ :;,1"':“”""'" ke 250 '*‘ Gold Plated ..... .... 50/$1. OOq 10% PC leads .. .. . 200/%1.50 4024 75 14528 85
SR (B Cegc CHOOSE $1. FREE MERCHANDISE FROM ASTERISK ITEMS ON EACH $15 ORDER| 4027 39 us29 8

CALL IN YOUR BANKAMERICARD
(VISA) OR MASTER CHARGE OR-
DER IN ON OUR CONTINENTAL
TOLL FREE WATTS LINE:

1—800-—-527—-3460

Texas Residents Call Collect:

214/271—-0022

DEALER INQUIRIES INVITED

O ®o

CIRCLE 54 ON FREE INFORMATION CARD
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NO COD‘'s. TEXAS RESIDENTS ADD
5% SALES TAX. ADD 5% OF ORDER
FOR POSTAGE & HANDLING . OR.
DERS UNDER $10. ADD 75¢ HAND-:
LING.FOREIGN ORDERS - U. S.
FUNDS ONLY!

-h
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124

PORTABLE FREQUENCY COUNTER
continued from page 39

checkout. Make sure that the batteries
are fully charged, then connect a 0-250-
mA meter across S2 and perform the test
as described.

There are two ways you can calibrate
your counter. Both are pretty casy, but
they do require quality equipment that is
in calibration. Try to beg or borrow the
best equipment to be mentioned you can
if you don’t have it already. The accuracy
of your counter will depend on it!

The first method is probably the best.
You'll need a counter that has an accu-
racy toat least = 0.001%. Let it warm up

for a few minutes (the calibration coun-
ter) and attach a X10 scope probe to its
input. Ground the probe ground to the
case of your counter, and touch the probe
tip to the large pad on the board marked
CAL. Press S2 and hold it for about a
minute. Note that the batteries should be
fully charged! Then adjust the trimmer
(C8) for a reading of 3,579, 545 Hz.
There will be some jitter in the last digit,
but try to get it close toa *“5™ as you can.
You must be within + 179 Hz to mect
the accuracy spec. That's it!

The other method is to conncct a
known signal to the input of the counter
and adjust the trimmer until you get a
proper reading. Take a signal generator/

Seeking Original Japanese Replacement
Parts for CB and Stereo Repair Use?

Orlglnal Japanese Transistors, FET, IC, Diodes
CHECK OUR LOW PRICES!

2SC 403

TRANSISTORS
2SC 430

2SA 49 .59
2SA 70 1.10
2SA 101 .59
2SA 102 .59

.58

2SA 816 .70
2SA 818 1.40
2SA 839

RN

TaBayEsEeRsys

388388383833 H

PR s

i

oo
R
[}

.59
.58
59
1.10
3.40

OARrdamaasaaaaNwa

8B 88e 3558282k 8ERRRRR BB R YR E2E Y,

N

R RN P R P P T TS

canna
®OD

2SC 1448
2SC 1451
2SC 1475
2SC 14788
2SC 1509
2SC 1584
2SC 1586
2SC 1624
2SC 1626
2SC 1628
2SC 1647
2SC 1669
2SC 1674

2SD 555A
2SD 610

2253zasaRE

2838823288

() o R () e
LY SN IE)
2852888

235888

2SC 1116A
2SC 1124
2SC 1182
2SC 1166
2SC 1173
28C 1175
25C 1177
2SC 1189
2SC 1211D
2SC 1213
2SC 1222
2SC 1226
28C 1237

85ERRRALEE258]

[ TSI SEXTSY YN PPN

MK 10

SR ARSI, Naaa

1
AN 214Q

3333885388555 382R38388083830 Ny

WLV

55558 B32288283833333832

[ R Y X Py

PLL 02A

1584
15 188
1S 332
1S 853
1S 1007

LA BRaW NANNADAL L aNWOWOWW, habhaah

1S 1209
18 1211
2SD 234
28D 235
2SD 287
2SD313
25D 315
2SD 325
2SD 356D
2SD 3570

.40
.10
.20
.80
.10
.40
.90
.80
.60
.90
.90
.80
10
.60
80
.50
.00
.20
.00
.80
.40
.50
59
.00
.40
.40
.80
.80
58
1.00
1.00
.70
1.10
1.20
1.10

1.10
1.00

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

IMMEDIATE DELIVERY WITHIN 48 HOURS

ON ALL TRANSISTORS IN STOCK

Minimum order $5.00 Ohio residents add 4% sales tax.
Add $1.00 postage and handling. Quantity discount prices

ASK FOR OUR COMPLETE PRICE LIST
MANUFACTURER INQUIRIES WELCOMED

All Parts Guaranteed Against Factory Defects

FUJI-SVEA ENTERPRISE
Dept. Radio Electronics
P.O. Box 40325
Cincinnati, OH 45240
(513)874-0220

874-0223

CIRCLE 7 ON FREE INFORMATION CARD
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counter combination and attach it to the
input jack J1. Then set the generator to
10,000,000 Hz or exactly 10 MHz. Next,
set S1 to the MHZ position, and press S2.
The display will show a jumble of num-
bers and then two seconds later show a
reading close to 10 MHz. If not, adjust
the output level on the signal gencrator
until it does. Adjust trimmer C8 for a
reading of 10-00. Flip S1 to kHz and you
should get 00-00 with the overrange
lamp lit. If not, adjust C8 until you do.

Now put it to work

Using this counter is a snap! Simply
unsnap it from your belt (get a surplus
calculator case) or take it out of your
toolbox and connect it to the signal you
want to check. Press S2 and hold it for at
least six seconds for two readings. Mean-
while, set SI to MHZ to get a reading,
flipping it to KkHZ or HZ for a reading if
necessary. Presto! In seconds you have a
reading of four digits!

If your frequency is | MHz or greater,
you can get up to six digits of resolution
by combining two ranges. Here’s how to
do it: Say you are measuring a frequency
of 10.125 MHz. On the MHZ position of
S2 you will get 10-13, with the dash
mark indicating the decimal point printed
on the case. On the KHZ position you will
get a reading of 25-00 plus overrange

(OR). Here’s how to combine the
readings:
10-13
+ 25-00
10-125-00

That’s all there is to it. But remember
to always drop the least-significant digit
from the MHz range (that's the “3")
when combining the two ranges. As you
can see, we actually got seven digits of
resolution in this digit. But actually, there
will be some jitter in this digit during the
measurement, making its usefulness rath-
er limited. You can perform the same
stunt of combining readings on the kHz
and Hz ranges, too. But in this case threc
numbers will overlap.

A few last words concerning the dis-
play of this counter. Decimal points were
left out of the display to save power, and
as aresult, were printed on the case. Also,
a digit was blanked in the readout to
emphasize a decimal on the MHz and
KHz ranges. On the Hz range, the deci-
mal is at the far right end of the display,
so you ignore the gap. With a little prac-
tice you will get used to this arrange-
ment. R-E

HIGH BLOOD PRESSURE.
Treat it...and live.

The Natianal High Blood Pressure Education Program,
U.$. Department of Health, Education, and Welfare.
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1 DIGI-KEY

2
sl . . 4 4 4
v
jue CORPORATION s L4 ®
Quality Electronic Components ATA R n . P ,
DO OR 0 1.C.'S o RESISTORS o TRANSISTORS o CAPACITORS o DIODES ¢ 1.C. SOCKETS & PINS o SWITCHES
) 5 ~MDP AR R CLOCKBOMODUI.ES o OPTOELECTRONICS o BREADBOADING & TESTING DEVICES e DRAFTING SUPPLIES
DATA BOOKS o HEAT SINKS o, WIRE ¢ TOOLS... AND MORE ... WRITE FOR FREE CATALOG
INTEGRATED CIRCUITS ROPRC OR D D AND i o LT
TILOATABOOK, 997 b, NAT SEM 91018 $4
8080A B-BIT CPU, 2 USEC CYCLE $12.95 . 34 00
74198 1491 7415261 2.00 |LF3S7N  1.20] 8212 B-BIT 1/O PORT $ 395 N0 3 S S o 133 Lc%énogﬂlissk#éﬁ SSSP K %8 300
e 140 7405266 39 [LF1378 76| 8216  BI-DIRECTIONAL BUS ORIVER $ 425 FNDSO7 5 Si [CC Red 133 | POWER TRANSISTORS, 151 P, NAT S1EMSIEML gg};: §§'88
w2 “271 86 m 273 128 [LM301AN 44| 8224  CLOCK GENERATOR. $395 080 48 230 | MEMORY OATA BK 592 P NAT. SEMI 90748 $3,00
7am 21]7425) 109 7415279 .62 | LM3O7N 64 NDBO/LS 2.30 / '
. A Talszs 87| WO 6d | mn  SYSTEM CONTROLLER e csorfs| 230 | 105,151 DATA BK 713 P. NAT. SEM 90158 54.00
B S| Jalae T3 IMBN 1O0) @25 COMMUNICATIONS INTRRFACE HEoH NSN3 3 220 ] INTERFACE DATABK. 464 P. NAT 90168 $4.00
M43 21738 07| 7alSps 63|(Main 00| 8255 PERIPHERAL INTERFACE 51195 NowsEs - 200 ] LR ApLIC B V0L 1 432 P AT e o
7400 D\7ase e | 741505 12| M37T 00| 17024 2 EPROM (256xB) $ 695 wSHIE 7 300 LIN. APPLIC. BK. 39 b NAT SEMI 90108 5400
74367 67 | 7403208 130 | (M3ITMP 1.9 VOL. 2, 246 P, NAT. SEMI. 90198 $4.00
O A R g 209 sl () $20.50 fea7ee 7 ol g G R 3.00 | AUDIO HANDBOOK. 19¢ P, NAT. SEMI 90208 $4.00
78 20 2 1301 scmp s voLT scme ceu {05 NSIKSG DN e o Aot 1 Lo . Aov. waomnwal 30218 4500
q / J ! oo Angle Red T-1% Lam d
e R —— S 130] 2650 MICRDPROCESSOR 1.25 MH-2 CLOCK 40 DIL. . §24.95 iy e 33000 316001100 | SPECIAL FUNCTION OATA BK AT, sEM) 90238 $3.00
7412 21 740502 28 23 OCKETS RO A =v8 W & NUAL 637 P 318 §5.95
7413 25| 741503 %8 121308 PIN SOLDER 1.60/10 14.50/C - ATWATTIRESISTOR]ASSORTMIENTS)
7412 89| 7al508 29 -181.30 114 PIN SOLDER 1.90/10 17.00/C ) eSS e
IR ! SHE 5 ol AD A OR
e 25| e S 21010 1875/ T N e e QAN S
T 2| s 2 775 g.gs 1028 B/C mzs:.'ysu 3T T aen s s $9.90 TNGN- DISCOUNTABLE)
741 25) 7adie 28 7 3:12 18 %7 ZS/C RE228 50,05 0 T o St e i rmn ' gg g0 | AN INTRODUCTION TO MICROCOMPUTERS vou
Rk T e i 36010 32, e ONE EACH 8080A, | /2 WATY RESISTOR ASSORTMENTS AN NTROGUETION TO mcnocowursks e s 70
d : i i o
7 2| s @ 27 e.oo{wo 2 8212, 8224 v P - SOME REAL PRODUCT! 9001B-ND §15.00
3| 74012 10 : & dmone nd 378 T R 8080 PROCRAMAING FOR LOGIC DESIGN  90078.ND & 7,50
e | e 12 BlrINLS 23000 180 AN IR TILT ™ 5990 | 6300 PROGRAMMING FOR LOGIC DESIGN_90038:N0 5 7.0
] 216 pIN W 28510 25.50 Rs250 oo 7T bl e
7 3| AR 13318 p w £5018 & 30k SIXTEEN 21021 e e R AMS BOO
: { i 55110 39.501C _ ; S {NON-DISCOUNTABLET
(i 3| it BIERE R 095 [ e s n
B iy IM340T18 128 THE BIG CMOS WALLCHART . 21399-ND $ 280
. ZaPIN WW. 113100010 0520/ .
M 70 o | Tink (M340124 15[28 PN 12 100070, the lgikey Cototog feo [ FET CIRCUITS 21439.-ND § 4.70
1500 s o
R ¥ Bres oreomie produsrt FRINCIPLES § APPLIC. OF INVERT. 8 CONV s § 758
N (e 9 MOLEX 1.C. SOCKET PINS 350509 12.50 ABC'S OF CAPACITORS (2ND EDIT. S08aonD § 404
1y ;8 s o 85C  B20M  38.20/SM  275.00/50M CLOCK MODULES ABCS Of INTEGRATED CRCUITS Qoazaiun $i%
L3 {STANCE & RESISTO! 21126-ND § 3.75
;:?1, K } ;:t’:; 79 g PLESSEY SAMPLER The .um ond MAT010 series clock modules by National Sermconductof :ggl\SISEIV?E‘JAGODEPENDENT RESISYORS 207” B
i serios clock modules
M B ke D 98 VAN ASSORTMENT OF METALIZED POLYESTER CAPACITORS | iy ossambeg o esrod cocks ving @ 4 i (ED 4oy and an W05 COILECIEO BASIC QRCUITS. Joreend ¢ 539
f lo 31| Tase. o S CAESILE IV ALUS imgrord crout on he same b Simpr orvact swirches and ou secl | HOW TO OESIGN & USE MULTIVIBRATORS. 20043D § 3,38
; 55 . 23 4 HOW TO USE IC LOGIC ELEMENTS 081-ND § 1.7
The MA1D03 clock modl 10
70 30 ralss z L4 MINIBOX METALIZED POLYESTER CAPACITORS [NefipstiSipsipumphladpmiachiiiotlitutost I At e 20989-ND $12.30
i T Bl it b B it parfect for or, boot or other portuble use, It operares dwsctly from 12 UITS AND PROJECTS 21006-ND § 4.99
Jad 0|l 2 A 00 1 15 1.25/1 voits X 50 no Womsfarme: is nesded Our orice inchudes three push button mscnmgt so'flé seppRes 299-ND § 6.18
T 20| Tale ] ol swiches for seffng the nme ATECIRCUIT DESIGN - 21018-ND § 6.18
RC
;:47;3 % ;:_;g i 3 MATO02A 5 LED 12 Hour AM PM Clock Module 10.50 REGCJEE'[[JEDSPOWERSUPPLIES : 20333253 § ;;g
jao 23| ek - 2 MATO02A SET hicdvie wtn Tramtomer & wrcnes - *13.95 00K g 20715-ND § 5.4
7485 89| 741585 4 5 MAT002C 5 LED 24 Hour Clock Module $10.50 TRANSISTOR SPECIFICATIONS MAN. (BTHED.} . 21335-ND § 6.60
485 891 1L i +19. 30 TRaNsisTOR SUBSITUTION KOSK {161 £D.) 71333-N0 § 4.70
Zaesl il eiseo 3 MAT002C SET  module w/Tromsformer & Swrches 13,95 ABC'SOF F 89-ND § 2.80
7:)0 44| 741892 57 : lmo"Y"c CAPAC"OB MAT003 12 voir Cor Clock with Switches 324.95 ‘:gggg; ;Eﬁg:'g]g““ko €0.) 21146-ND § 4.04
+ ) :g ;3:3 57 vag| vAw AL LEADS AXIALLEADS | MATOTOA 5e' 16D 12 Hour AMPM Ciock Module #13.00 | FeT PRINCIPLES, expws APROJECTSMNDJ%Z; HB § g'gg
M 7203 a4 | 74150 9| ATi50V 08 65/10 541/C 11 90/10 7.65/C | MAYOT10A SET motuie wiiromsformer & Switches $16.45 | LINEAR IC PRINC , EXPER . & PR 21019-ND § 8'50
+ Ptir A o i v8| 1750v 08 6510 541/C 11 %010 765 | pap . s MICROMINIATURE ELECTRONICS 20582 ND $ 5.46
+ {Us e A | 1ol 2250 08 63710 S41/C 12 9010 782C T030C 54 LED 24 bour Clct Modvie +13.00 | SEMICONOUCTOR REPLACEMENT GUIDE . . 21092.ND § 3.75
24% 70| 7408112 Pt i s3] 33150v. 08 6510 541/ 121.00/10 831/C | MA1010C SET Maduie wiTransfarmer & Swriches 16.45 | TRANSISTOR FUNDAMENTALS — A CAREFULLY PLANNED
i e e o lae|mclaen 70| 73V 08 6510 541C 12 9510 791/C PROGRAMMED CDURSE N SEMICONDUCTOR THEORY
BRI Bl MR OB Ly ae e o
: 5125 [ I 08 6510 341 1 ! VOL. 1--BASI
AR ARE 8 Bl a0 98 omE 1IN e {81 ORISR e A8 1%
35| 7413 X : / 09 . i 13109 94/ =
Je15 il 743 30 | 4027 40| NESS6A e EN 10 7510 6SB/C 14 115/10 9.56/C ¥8i & DIGTALS SPECIAL s oaiedd § 43
: 74123 6117415138 7 4028 89 | NESSBN 2.40 16V 08 6710 5.66/C 12 10010 831/C s o L & SPECIAL CIRCUITS .. 20644-ND § 4.99
74125 40| 7413139 73 | 4029 1.4 |NESSON  2.40) 2225V 09 7010 409/€ 1310510 874/C TRANSISTOR. TRANSISTOR LOGIC °64§-ND $18.53
;44} 6 40 | 7408151 .75 | 4030 23 HE%E I.go 23235 }12 1'83/) 729/C 15 11910 9.98/C TUBE SUBSTITUTION HDBK (19TH EDIT.) g?ggsi:g 2 gl;
iz s |zaisy g | doss )51\ NEee zo| zoy 2 108n0 BaC 17 1320101122 SPECIAL TWIN-PAK TUBE SUB. PACKAGE  21227-ND § 2.80
Woaa s | 7els1ss s | 4035 11a|NEsssa  igs| 332V 0 8110 70 14 11900 Sserc L Dga] ATEJCOMRONENTS 099-ND § 3375
Ma8 20170015 75 | a0a0 10| Neseev 17| 33sv 1310510 968/C 17 13410 11 23/C T LG LTI SYSTeM) 20949:-ND § 4.70
M 74147 163 | 748157 75 | 4 7 13| 3350V 1411310 10.41/C 19 15210 12. UERSUERLIESE CONV. 320310 NDlf R 3733
M 74148 130 { 7405158 75 | 4 7 ] a7iov 09 6. 13 104710 9. ol Size: WANS‘STOR AUD'O“M"“”ERS 838-ND § 5.62
M 7605136 | 743160 102 | a 7 al ey 10 747/C 1411510 Rty Tt 21035-N0 5 8.50
{74151 70 | 740516) 102 | 4 7 53| 475y 13 9, 17 13071 SR SQUIDETo 1L 21080 NO § 2.38
a1 s | 7ates 107 | 4 8 T e 14 0 19 151710 12 gits /3 R oK ook 21313-N0 § 9.45
* 1 15168 4 ! v a5 . 21711 ] { s 21129-ND § 4.70
74155 70 | 745168 114 | 4 23| 100/10V 10 VREE UNDERSTANDING ICOPERATIONALAMPUF d :
M 74156 70 | 7415169 1.14 | 405 100/16Y n 17 1300 - UNDERSTANDING 0SCILLA 3833?&8 § i
M 74157 70| 7415170 1.73 | 405 100/25V a3 20 1581 UNIGUE IC GP AMP APPLICAT ONS 21163.N0 § 4.70
1 7:16(]) B8 7415173 134 405, 100/35V 17 25 1.93/1 HOW TO BUY & USE MIN] 8 MICROCOMPUTERS 71351 -ND § 9.45
f 7aic) 88 | 7174 106 | 405 100/50V 2 % 2301 HOW 10 PROGRAM MICROCOMPUTERS . 21459-ND § 8.50
Bliae2 BB TatE0 25 | aos 20/10v 12 18 1420 MICROCOMPUTER PRIMER 21104-ND § 755
N ated 85| 701 250 | 071 220/16V 15 20 155} THE BOBOA BUGBOOK: MICROCOMPUTER
raleh 96 | 7ation 11 | a0y 220125V 20 292 INTERFACING & PROGRAMMING 244740 9.5
s v1s| aslg i | a0y 735y 25 352 COMPUTER DICTIONARY (ZND EDIT 20943-ND § 8 50
74170 264 | 7413193 106 | 408 - 3307;\(1 .7‘; 40 3. COMPUTER DICT. & HANOBOOK ('mo EDIT 1203‘0 ND $18.53
7070 26l 141931 06 | donl sy, 18 197 COMPUTERS & PROGRAMMING GUIOE F
: ;m(s’ .‘77 ;ALLSS\gS 86 | 450 E 330/16V byl 31 2. SR 0250HDs 1230,
79| 7405196 86 | 4510 1714 330125V k! 38 3 TN i
W 74177 79| 7a(5197 86 | 4511 105 330/38V 3 3. 00N .
74180 70| 74(5197 86 | 4514 280 330/50v 58 i < |2
meaf nn Ik | 1 R ' e |15 15
74187 79 745241 190 | 4318 1a 47016V K IN3226B 3V N Nszdaeliay 4)01}323%
A Al B Y. aToey 23 INSZ27B 36V INS2438 13V | 440 1/2 SCREW.
74185 219 | 7415243170 | 4327 168 470/35V i IN52288 39V INS2448 14V e321 SCREW‘ y
74189 350| 7405204170 | 4328 88 470/50v Hh INS229B 43V 1N52458 15V 2 1/2 SCREW . . |
474150 173 7atsa0 79 | 453 17 o S INSZ30B A7V INGpach 18V | 832 213 ScREW
410 13| ratszie 79 L ooy a INSTizh Sov TN Tay | 730 RECNDT
M 74193 g9y 7415261 84 Y INeasas 60y  INsa4on 1ov | 230 HECN
M7816i s8] 7ais2s3 8 | caxme 7o 100025 m L i INeTa 620 INasa 20v |37 HEX NUY
M 7aios eg) 7557 75 | CAdse S0 29007 2 INS2358 68V INS25IB 22V HEX NU
M 7096 88| 745958 75 76 Boonov. 4 IN5236B 7.5V IN5252B 24V [ NO 2 LOCKWASHER
74197 38| 7415260 33 | 1F3seN 1.20 ey 4 e IN52378 B2V IN5253B 25V | NO 4 LOCKWASHER
5 c ] i / IN52388 8.7V IN3254B 27V | NO 6 LOCKWASHER .
el 74 SDLS  DOUBLE DIGIT DISCG WL R Ay 4 SAE Bc
SUPER QUALITY Stocks . ] e UK TNS;
2418 11V IN5257B 33V 0
SUPER PRICES helenrlig
74C00 AP Line AND y e O G 0
79000N .25 ] 74C158N 2.9 " @ MPS918 ;
7aC0N 25 | 74C157N 1o ON DIODES . pt tho atalog 181320 18s e
W 7acoan 27 | 7acison 18] Thacor - san . bers ending 0 ’ @ e 16 13910 10E oM
B 7acosn 25 | 7aciein 1 iad INagoy 819 230/C 0.00 y MPS2369 16 13510 1360/C 130
7acioN 25 [7aciean 18] iNaes alo iser R ehumable ifams e 0.00 MPS2907A 36 06 130 00/M
74C1aN .90 | 7aC183N 1el 1Nao04 ?8}8 g%‘;/g 00 99 dd $0 — 00 MPS3393 16 1. Z} i '&,E 1388%%
7a¢20n 25 | 7aC16aN 110 1Naoos ! 00 - olume disco b : MP53393 16 13510 13560/C 130 00/M
76C30N 25 f7acissn 1 o] 4 i 3 0.50" 1010 ondiscountab 00.00 MPS3392 16 13510 1360/ /i
e 25 |Tacn ) 50 INaBos 335‘1 Ezg’g 0.00-$99.99 : e handiing chorge aur total ¢ 500.00 ; MP3395 16 130 13toc 1ooom
.98 §74C174N ) .16 ) g o pay @ pping and M f
B 7acain 128 | 7aChsn e IN4L48__40/10_3:50/C 00.00 d ond Canado. $1000.00 M%gﬁg 16 1300 1o 1acom
72 V7acio2n 138 MPS3838A 16 15510 13 130,00/
M racoan e | 2acisan 1 35| FREE CATALOG MPS3640 o 1200 BRE Hoom
M 7sc7en 72 | 7aCion 1 1o | TR . Orders Accepted by Phone or Mail MPS3641 16 15510 13.60/C 130.00/M
M 7acomn 138 | 7aczain 1 o0l ANXAMERCIRD  MasterChorge o Bank-Americord o COD e Check o Money Order (il MPs3sa3 16 1.55/10 13.60/C 130.00/M
M 7acosn 138 | Bocosn .ag3PST 15 1.25/10 10.00/C P.O. ‘Box 677, Thief Rlver Falls, Minn. 56701 (218) 6816674 a0 Rl S
M 7icoon 40 | socoon g fobDT 19 170110 13.00/C 23906 16 13510 13.60/C 130.00/M
i acoon 98 faocon in POT.23 2.00/10 19.00/C maze 16 15310 1360C ooam
» N 98N 48 1 /10 13.60/C 130.00/M
M 7aCosN 1110 | 72C001N qn CACACIAES 4401 o 1310 1360C 1000
M 74007N 70 | 7acooan  ag L0 PE 4010 550 e L S
M 7iClaon 290 | 7icoom 1 feforE . aono 3s0ic = - Na410 16 13510 1360/C 130.00/M
M 7aC131n 190 | 7aCo2en 7 a0l V0 F 400 330/ VIR 2 507 18 1SS0 ) a0/ pa0ioo/
STRANDED HOOK UP WIRE [oeai i e o8¢ W10 o 130 1S 1 oom
M 20 go PVC. . 2.50/100° 10.00 500° 8947,Ur 40110 350/C e 1 CORPORAT’ON 2N3055 199 92011 ég:gﬂ)’é &:&m
M 72 g0 PVC. 2801100 11.25/500 v £00 365 )| d I Elec MPF102 36 33510 30.60/C 300 00/M
M 23 go pvc. 210100 8505000 047 UF 3010 S50/ J Q“" iy ectronic C omponents s 50 Saone e o
R 26 50 pvC_ 210000 8sorsook T ur 3806 e P.0. Box 677 *  Thief River Falls, MN 56701 (218) 681-6674 [l 12755 $ 52010 8500/ B0.00/M
XTI EX A XXX AXXNELY TIP120 99_9.20/10_85.00/C_800.00/M
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———— Our New and Expanded
P——— Comprehensive
: 1978 Catalogue
(144 pages) is finally

available.
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Please write for your
complimentary copy.

Active Electronic Sales Co

ro.sox 105 Active Electronic Sales Corp.

FRAMINGHAM, MASSACHUSETTS 01701 P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701
OVER-THE-COUNTER SALES, 12 Mercer Rd., Natick, Mass. 01760 Behind Zayres on Rte. 9
Telephone Orders & Enquiries (617) 878-0077

TELEPHONE 'ORDERS (617) 879-0077

Over The Counter Sales IN CANADA 5661 Ferrier st. 44 Fasken Dr-Unit 26
12 Mercer Rd. 2 Locations Montreal. Quebec Rexdale, Ontario
e MASSIOCS Tel. (614) 736-6426 Tet. (416) 676-3311
MINIMUM ORDER $10.00 + ADD $2.00 TO COVER POSTAGE & HANDLING # Canadian customers add 15%
for exchange and handling. All federal and provincial taxes extra. Foreign customers please remit payment on an
international bank draft or international postal money order in American dollars.

CIRCLE 86 ON FREE INFORMATION CARD

VARIABLE POWER SUPPLY KIT $11% 55 $10 ORDER
$5 & $10 ORDERS.t
. . S
® Continuously Variable from 2V to over 15V DATANSUEET
° . 5 WITH MANY ITEMS.
Short-Circuit Proof
® Typical Regulation of 0.1% N '
° . P Oi0DES | TRANSISTORS | TRANSISTORS |TRANSISTORS | LINEAR IC's
Electronic Current leltlng at 300mA ZENERS & INTO6  $0.28|ZN4D9S  3/SI[2NSEI8  2/§1|LM3adK5  S1.20
[ ] 1 RECTIFIERS |2N718 .24 |2N4082  $0.75|2N5640 2/$1|Lm340T-5 120
° V.ery I—Iow POUtpUt Rlpple 1N456 10 6/81 28720 A8 2N3121 3/%1 |CPsal 5400 | LM340T-6 1.20
1Na58 2N918 3/t |2N4122 3/81 | CP50" $500|LM340T12  1.20
Flberg ass_ C Board Mou nts All Components 1N4aB3 o 651 2N1613 $629 2N4124 5/81|CP5Y $4 00 | LM340T15  1.20
® 1N4B6 2nT .29 {2N4248 5/81 | E100 4/$1|LM340T-24  1.20
Assemble n abOUt One Hour 1N 246 10 s 2N1890 .33 |2N4249 5/81|E101 3781 LM3JEN" 55
[ ) 758 21893 3a|2na2s0  a/s1[Er02 ST LMITIN 250
Make(si a Great Bench or Lab Power Supply IN9Ta® 155 202218 20|2na278 551635 38t LMBON  1.29
° 1N962 10 w22 6/81/2Na302 5029 |MPF102 10" NESSSV"  2/81
| Includes All Components except Case and Meters ADD $1.25 FOR POSTAGE/HANDLING |M97a  “Sawz222a  s/si|2va303 23 \mprioa /5! [ngssen  sogo
— ALl €91 Pl o) T2 N30sa e/st[2N2369 /st |2N438 St(MPF112  4/51|iMoacH 29
NGO  6/SH[2N260610 g ZNOTSOM  2/S1|MPSESTS  I/S)|tMIOSCN 28
SPECIALS —THIS MONTH ONLY Aty i |oNa0s  soae|mader  ssasEo0 o |wowe
— INGDDZ  12/81|2N2805  S0.24 [2N4382  SO0|SETOD2  O/S|LMYZIN®  3/SY
INJAA  Gecmanmium Diode 6OV 10mA 10551 | LM308H  Low Bias Current Dp Amp- Super 709 $0.84 {Nants :gg: ;:ggs?‘ o ;:::::A g sean :ﬁ: s gL
IN270 Germaniom Diode 80V 200mA 4/81 | LM30SK 5 Volt Reguistor 103 88 Ragtsl | onaseal ) silsa | ahssseiinl . < statilie IMraTche  aisi
1NSta silican Diode 100V 10mA 25/81 | LM31IK  Adjustable Voltage Regulator 23v 350 1NAD0G  10/S1 | 2N3563 551 | 2Nage1 1 sesn03 81| Cmrarcnie 3a
IN6203 Hot Carrier Diode (HP2800, etc ) $1.00 LM38ON 2 Watt Audio Power Amplitier DiP 84 1N4007 10/81 | 2N3564 4/§1 | 2N4BEIE 2/t | SE5020 $3.00 | LM7a7CN K11
F? Power Varactor 1-2W Qut @ d]ZM)m l NESG5A Phase Locked Loop oiP 93 1N4148 15/$1 | 2NIS6S ta /st 2N4B6RE 2/81 |T1$73 10 31 748CJ DIP 35
(Specs & Circuits included with F7) s2.00 U] INa15a®  25/51|2N3568 MOBRT  S2.50 |TISTS 789CIDIP 100
DIDDE GRAB BAG-Mixed zeners, rectifiers, etc. s0/51 | m;};cn PD'::‘";‘;"' c::l'::"iii:",;:"mp g:: ;;:: Na310te o |2N3638 6/t |2Nanss S 0iGITAL Is |94CRmDIP 5D
1
6 NPN High-Speed Switch Tns wst | 2102 1024 8it Static RAM {1024 x 1) DIP  $1.75 I s onsenr o ey aven MmN szgs | MMM L8
NSIB  UHF Transistor—Osc/Amp upto 1 GHz /81 | 2740DE  FET-nput Op Amp-like NE 536/,4740 185 4728 ta N3662 551 2N5088  4/S) [SHIA0ON 16 otiin s1ap
2N2609  P-Channel FET Amplifier 2500,mhos §1.00 | CAJ018A  &-Transistor Areay/Darlinglon 99 warss % awsa g awsizsio o ISMTRON 8 xmassees 155
282920 NPN Dual Transistor ImV Match 225 2385 CA3028A  RF/IF Amplifier OC to 120MHz 145 INS2ITte e |2u3w 4/$1 | 2N5135 smun: ‘1 |27400E 1.95
2N3904 NPN Amp/Switch 5100 20V 200ma 8/81 CAI07SE  FMIF Amp/Limiter/Detector DIP 145 IN5236 ;:32:: o 4781 ;::g: :;:: SN7a5IN 8 g:ggg:n |.:3
Na122  PNP RF Amplifier & Switch 381 | RCass8  Dusl High Gain Op Amp moiP st N0 VT [aNsies s [SNTATIN 36 [y (g
INGEGYE  N-Channel Audia FET Super Low Noise  2/§1 | NSSS6V  Precision Fast Op Amp mDIP 2/$1 VARACTORS | 20361 to w5197 ssoo|SNTATSN M8 o gy
2N4GBE 150 Volt PNP Transistor for Kever 2181 NSS58Y  Dosl HiGain Op Amp-Comp.  mDIP  3/§1 IN5139 10 waea  YSUignsisg 250 SNIATEN 3 pgeny g
E112 N-Channel FET VHF RF Amp g1 | 8038 Function Generator/VCD with circuits  $1.75 l IN5144 N2 sosoonszie s |SMTAION 8 geaan g
TISTA N-Channel FET High Speed Switch 401, 3781 8223 256-Bi1 PROM (32 x 8} 50ns 2.89 D5 144MHz S5 [2N3B22 70 | 2N5308 2/$1 |LINEAR IC's RC419ATK*  2.50
TO220  Mousting KitMica maator  bshing 10/S1 | LR LOGIC PROSE kit~TTL CMOS, tc. WiEow o |t Ts|mwes T80 G0N 27 [RCatesTR- 275
, Machined case ncluded— hr. 3ssembly  $7.85 MV832 S |anas03wr (o laNsass  3tlemssrh 27 |Lmazsocw 200
SEND FOR ADVA’'S NEW 1978 CATALOG MVIB2010 | 2N3906 2N5458  $0.38 |LM30BN 88 (RCAG58DN .55
OVER 700 SEMICONDUCTORS, KITS, CAPACITORS, ETC.—SEND 13¢ STAMP. CRI ELLEEIE) AT (T g 803 (TRTELH S )| (D D
et e S — e P — — MV1B66 to 2 2N3922 5.00 | 2N5486 2/$1 |LtM31IN .90 | NS558V S0
Mvten2 N3854 320|543 S2.00|LM3Z20K 5  1.35 (LATROSUC 125
OTHER ADVA KITS: MORE SPECIALS: - MVZ20 0 |IN3850 115 ZNSSA3 250 |LMO20K-1Z 135 (G038 OIPT 375
’ RC4195DN * 15V @ 50mA VOLTAGE REGULATOR IC. Very easy to el w30 oD|aNssel 1200 (LMaznkis 135 [owrsen a9
. - . use. Makes a neat Highty Reguiated <15V Supply for OP AMP's, etc. '
LOGIC PROBE KIT—Use with CMOS. TTL, DTL. ATL, HTL. HINIL and mosi MOS IC's : |
Built 10 prolection agains! Palarity reversal and overvaitage, Draws anly a few mA hom cireuit Requires anly unragulated _DC (1.8“30\/) ang/g2Rbypassifcapaciiors: sk ,
under test. Dual LED readour Complete kit mchudes case and clip leads  ONLY $7.85 | With Data Sheet and Schematics. 8-pin mDIP SL2s) e 4 SUPER SPECIALS:
FIXED REGULATED POWER SUPPLY KITS Short circu proof with thermal current RC4136 Quad 741 Low-Noise Op Amp mDIP $0.95
imiting. Compact sizs and typical requiation of 0.5% make these weal for most electionic LM1304 FM Multiplex Stereo Demodutator DIP 0.99 1N34  Germanium Diode  10/$1 FSA2501M Diode Array 2/$1
» projects. Available for 5V © 500mA. 6V ® 500mA. 9V @ 500mA. 12V @ 400mA. 15V @ | LM2111 FM IF Subsystem (IF Amp, Det, Limiter) DIP 0.99 1N914 100V/10mA Diode  20/$1 = MPF102 200MHz RF Amp 3/81
Q3 | 0oma ety vonege nen argenes $8.95 0u 1N6263 Hot Carrier Diode 0,4V @ TmA 0.1ns DO-35 1.00 1N4007 50V/1A Recufier  15/$1 40673 MOSFET RF Amp  $1.75
ZENERS-Specify Voltage 3.3, 3.9,4.3,5.1, 6.8, 82 400mW 4/81.00 1N4154 30V 1N914 25/51 | LM324 Quad 741 Op Amp 94
= These aasy-to-assemble kits include all companents, camplete detarled instructions and piatect ? o
% | fibergiass PC boards. Power supply kits do not include case o meters. Add $1.25 par kil for 91,10, 12,15, 16.118, 20, 22. 24, 27, or 33V (- 10%) 1 Watt 3/51.00 23;25202\/ "'S\“;'\?'T'dge Rec gg: :;":g;g ;f“ Vol‘DRI;g mDIR gg
Postage and handling 2 ransistar imer ml
e : MON_EYS$EA[():I;S$JARANTEE 2N2907 PNP Teansistor 6/S1  LM723 237V Reg DIP 381
P . LM?741 Comp Dp Amp mDIP  6/51
S| ML oWt e 0ATa SHEETS comies e m sens o s 20 £5EE O ALL TE GUARANTEED Ug0se PowertXTerI 08 MSOTBNY M Tl lComp DulAmamDIEHES
b REQUEST-741 Op Amp h ¥ orsder 85 or more 749 Dual Op Amp or two E100 2N 3906 PNP Amp:’Sw 1100 6/31 CA3086 5 Trans Array DIP 62
FET's with evary order ol $10 ot more. postmacked o1t 1o 12 31/77 Ona tree item per order Py 5 CA29 P 14 30W 70
— | OROER TODAY Al items sublect to piion saie and prices subiect to ehangs without notice | CRE50IROWedEETR.AM) SERHCAZIRWIX]s 10y :
w A s are new surplus parts— 100% functionally tested |
] | WRITE FOR FREE CATA(OG fer er 700 senuconductors carmied n stock. ELECTRONICS RF391 RF Power Amp Transistor 10-25W @ 3 30MHz TO-3 $5.00
O | senas S 555X Timer 1us-1he Different pinout from 565 (w/data) 3/$1
o d der (U5 wnds i e as 54 s 0 us | BOX 4181 ER, WOODSIDE, CA 94062 | Rc4194TK Dual Tracking Regulator 0.2 to 30V @ 200mA TO66 52,50
vandiing charge on Grders under 10 Calil cesidents add 6% sales RC4195TK Dual Tracking Regulator * 15V @ 100mA (TD-66) $2.25
é tnge COD ordecs 40 $1 0D service charge | Tel. {415) 851-0455 | 8038 Wavetorm Generator Wave With Circuits & Data $3.75
126 CIRCLE 62 ON FREE INFORMATION CARD
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a4 b4
$-100 EXPANDABLE MOTHER BOARD DEC® LSI-11 16K MEMORY BOARD S-100 32K STATIC MEMORY BOARD

©8.SLOT EXPANDABLE BACKPLANE— in o Q-BUS—FULLY o BUFFERED AND e

line male and female connectors enabie 1. FULLY STATIC - usable with all DMA devices
backplanes to be plugged together, or the S PRI Al 20 2 2. BUFFERED - with noise suppressed control inputs
female may be used in place of an extender | ®MOOULAR *PROM COMPATIBLE 3. MODULAR - populated in 1K increments

board. N LZGERDRIS 4. RELIABLE - single source +5V. regulator
QUIET—ground plane decouples all signal | ®MAPPABLE IN 4K INCREMENTS 5. PROM COMPATIBLE - monitors available on request

lines.
RELIABLE—SAE 8100 phenolic body, gold Available:
confact connzctors. " ?Ei?;‘[?f"' %)TMPLETE COMPLETE KITS or
sunneo w $124900 $115900 ASSEMBLED UNITS which have been fully tested and

gI(?rMPLETE$6600 ASSEMBLED $8900 burned in

LARGEST & FASTEST STATIC MEMORY AVAILABLE

BARE BOARD $39°°

KIT ASSEMBLED
S-100 EXTENDER BOARD 8K $278 $320
A MUST for trouble- g5 %2'; §gg§ gég
shooting your Computer boards $ 1 6 32K $800 $845
U.V. PROMS 1K STATIC RAMS BIPOLAR PROMS 4K STATIC RAMS
1702 2K $4.75 | 2101 $2.45 | 8223 256 BIT $2.75 2114  650ns 600mw  $9.95
2708 8K $1395 | 2102 99 | 82823 256 BIT $3.50 | TMS40454 450ns 300mw $11.95
2716 16K $31.951 21021 6306-1 2K TRI- $595 | HM472114 450ns 200mw $13.95
STATE
MINIATURE | SUB-MINIATURE | PRECUT & WIRE WRAP WIRE
3-1/2 DIGIT STAL STHIPEED
LIQUID CRY TA No. 30 Kynar available in red, blue, yellow, orange, green, black,
CRYSTAL FILTER white. Length is overall with 1" strip on each end.
;iak'e“‘:l‘jg' e 455 KH, AT THESE PRICES A GUY HAS TO BE NUTS TO DO IT BY HAND!
instruments 100pcs 100pcs 100pcs 100pcs
GOOD GRACIOUS, R-2, they $395 | $295 2-1/2  $1.00 4.1/2" $1.27 6-1/2" $1.57 81/2" $1.88
b 1% he e s b i
simply everything! 1727 1.1 5-1/2" 1.41 1727 1. 172" .
PyReVemmtilg +1xy MO15680 120 6 150 8 175 10" 218
AoV DAL TRNCHING 100 PIECES OF 500 PIECES OF 1000 PIECES OF
VOLTAGE REGULATOR EACH EACH EACH
100mA $195 LENGTH $2200 LENGTH $9800 LENGTH $1880°
e .
CHEAP THRILLS umir 10 OF €ACH HEM PER ORDER - WO EXCEPTIONS, PLEASE! | NPN POWER TRANSISTORS
W.W. WIRE FOR
:gf,;”gw\m FOR gg?&ﬁ D%ALOE\:?E'ISR 7400 09 7474 20 DIODES & TRANSISTORS 2N 5301 (30A) $3.95 DIACS
7401 09 7494 .35 MARKINGS STANDARD. HOUSE & SOME 70-3 200w 40v Sqeciiy 1092 or
DISCOUNT. 7404 10 74161 40 UNMARKED. BUT ALL MEET SPECS axial DO-7pkg
7;5‘;; ]1; D;%?U ?g N9 10 IN4l8 05 2N 2222 10 BUIYOGI?B BUIYSGAQC 28Y
. '} .
FORE DERS— 744z 25 LM30I 18 :: ;égo 1o :: :gg; ‘1,3 ;: ;:3; ig 700V $6% 400V $5% 3/99¢
W(ZR 'ﬁ" OR c'zept foreign ord 74173 20 MC1458 39 NE2 NEON BULB .08
will now a reign orders.
® Canada, Puerto Rico, U.S. Possessions ’ Y
add $3.50 postage & handling A/D D/A MINI KITS inciude schematic POWER DEVICES
o All other countries add $7.00. CONVERTER | CONVERTER & component parts—you add the rest. SCR'S =
o |US. FUNDS ONLY. Signetics NE 5008 |  pAC.01/SH 850 A 600 V PUK 990
$139 MICRO UNIVERSAL | SEQUENTIAL | 2254 800V _ STUD S
DC to BC |  NICAD LED A OOD'QDES - 1900
TO ALL OUR CUSTOMERS up CHARGER FLASHER 300 A 300 V STUD $149
HIGH INTENSITY | CONVERTER | ; ,, 1 awp KIT 25 A 1000 V. STUD $19%
Because of F. Reichert Sales’ new POWER RED 5V in CURRENT Iecindes BRIDGES
FOREIGN ORDER policy, we will honor OP AMP LED LAMP | 20 © %oV o | umieo 10 LEDS 500 A 200 V 30 59900
all sale items advertised in DEC., JAN. & | vA 791PSS FROSTED $495 $39 $495 | 254 sV 349
FEB. issues of RE. except the following | ' AMP $495 WHITE CASE {g : ?gg z 317155
. . . - 25 | ]
g:::egnljuafﬁblogﬁbz,e 555, 8 pin 1.C. A3/99c 10/$2 COME INTO ANY ONE OF OUR LOCATIONS
We've extended this offer to all our g \nge e PORTLAND SEATTLE DENVER
Bus[:oimgm both WALK-IN and MAIL (213) 9674611 ! (503) 6464044 (206) 575-3709 | (303) 5735214
e LMN ELECTRONICS | WIZARD of PARTS |  SEMION of SEATTLE |ELECTRONIC LOLLIPOP
1042 £ GARVEY AV, W COVIMNA CA I 8225 SW CIRRUS DR., BEAVERTON, ORE. l 964 INDUSTRY DR.. TUKWILA, WA | 5643 N. BROADWAY. DENVER, CO.
(VINCENT & SAN BERDO FWY.) l {XOLL BUS. CNTR/WASHINGTON SQUARE) I (KOLL BUS. CNTR./SOUTH CENTER) | (1-25 & 58th AVE.)

Due to greater than expected MAIL OR-
DER response, we will not be able to re-

scne o sl INEORMNTION end NO _BACK ORDERS ~WE PAY ALL POSTAGE & HANDLING

IF AT ALL POSSIBLE TRY TO DROP INTO ONE OF OUR LOCATIONS. BUT iF YOU LIVE TOO FAR AWAY YOU MAY OROER BY MAIL FROM.

CATALOG requests on a 'firstcome, YOUR PARTS OR IMMEDIATE REFUND ONLY ek
first-served’’ basis. We feel people who $20 MINIMUM CALIF RES. ADD 6% fiil(?egcmig[ysaive[s ;Z>
have placed orders ought to come first FOR UNDER 8 HOURS PROCESSING SEND MONEY ORDER, CERTIFIED OR CASHIERS CHECK. . 4 8
Later WE'LL CATCH UP! SORRY! WE CANNOT ACCEPT PURCHASE ORDERS. COD'S. PHONE ORDERS OR CREOM CARDS W. COVINA, CA 91790 i
' CANADA. PUERTO RICO, U.S POSSESSIONS ADD $3.50, ALL OTHER FOREIGN ORDERS ADD $7.00 IN U.S. FUNDS &
ALL ITEMS SUBJECT TO PRIOR SALE PRICES GOOD UNTIL APRIL 3, 1978. g
CIRCLE 85 ON FREE INFORMATION CARD 127
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SAV lrjs 85./. BIG, Equipt.Catalog
GOV’YT SURPLUS
and NEW EQUIP’T ik

Comn ar
Powerful Battery Motor | S"™™

BUILD MOTORIZED BICYCLE FLECTRIC AP, §7C 10wEsT

329 95

S

MYDEAULCy coMIRISIOTS

s
SuRVETING '~;u' wot10%s

WINCHES g wis PLANTS
$eit0 ctbucans

! L Normel Rese

0.015106.08
Tow 1 [Dos

5 pumes
LRLPHONES PU hagy
Many OtmEs

Wormel Reve:
Doer $30.00 ‘~

$14.95 ‘h

Lincoln, Nebraska
Zip Code 68501

COMPACT 12 ¥ 8aTTERY FOF USE wiTH agOVt MOTOR
ITEm 12803

SURPLUS CENTER ‘"2

PET owner need information? Send SASE for
details. TIS, Box 921, Los Alamos, NM 87544

PRINTED CIRCUIT

Positive Acting Photo Resist; Carbide
bits; Bubble etchers; Artwork; Epoxy

Glass Boards.

Send stamp & address label for flyer

TRUMBULL
833 Balra Dr., El Cerrito, CA 94530

ELECTRONIC components, communication and
test equipment. Stamp for catalog. E. FRENCH,
Box 249, Aurora, IL 60507

— —— =——3» NEW INVENTION €€ — —
CAR STOLEN CAR CAN BE LOCATED -l
PROTECT AUTOMOBILE. BOAT. TRAILER. AIRPLANE, HOME,
OFFICE. LEARN how this FOOL PROOF radlo alarm can CORRECT
aBIG FAULT in most existing silent alarms to-day. SEND FOR FREE
information on what this BACK UP ALARM SYSTEM can and will
do. or send $15.00 Check or Money Order. 6% tax Calif., for a
CONFIDENTIAL BACK UP ALARM REPORT. PLANS INCLUDED on
how to make your own FOOL PROOF alarm system for your own
needs and protection. PRINT name and address and send to
ggOVgLER ALARMS, P.O. Box 64466 RE-3. Los Angeles. Calll, I

- = = = =Crowies Alarms 1977 0 e J

LEARN MICROCOMPUTER PROGRAMMING

At home. At your own pace. Complete course consist-
ing of 10 lessons, probiems, solutions, practical
examples in 8080, 8085 assembly language. $49.95.
Write or call for FREE BROCHURE.
LOGICAL SERVICES, INC., 711 Stierlin Road,
Mountaln View, CA 94043
(415) 965-8365

AMAZING ELECTRONIC PROJECTS and PRODUCTS: |

Lasers Super Powered, Burning. Cutting, Rifie, Pis-
tol. Pocket. See in Dark—Shotgun Directional
Mike — Unscrambiers — Giant Tesia-— Stunwand —
TV Disrupter—Energy Producing, Surveiltance, De-
tection. Electrifying, Ultrasonic, CB, Auto and
Mech. Devices, Hundreds More—All New Plus
INFO UNLTD PARTS SERVICE. Catalog $1. Informa-
tion Unlimited, Box 626, Lord Jeffery Court, Am-
herst, N.H. 03031.

Why is this the

LARGEST SELLING
low cot COUNTER KIT?

C1-50 smeQuEnCY countEn

69140329]

BETAMAX 2-Hour Video Cassette Recorder.
$200 under list. Cassettes and prerecorded mov-
ies at discount prices. A&D ELECTRONICS, 5331
Thrasher Drive, Cincinnati, OH 45239

COMPUTER, peripheral, technical reports; pro-
ject supplies; kits. Send $1 for THE CPU HOB-
BYIST, Box 738-RE, College Park, MD 20740

RADIO-ELECTRONICS

-
N

(oS e 200 IC’s—100 assorted 7400 series—all marked

$12.50 ppd—send stamp for bargain list. GULL
ELECTRONICS, 12690 Rte. 30, N. Huntingdon,
PA 15642

This counter is such a great seller because peopie like you
have found that, feature for feature, the CT-50 gives you
more for your money. Advanced LS| and CMOS circuitry
has; lowered power consumption, increased performance,
and reduced cost. Complete push button operation makes
using the CT-50 a snap, and automatic decimal point posi-
tioning gives you quick, reliable readings. Battery opera-
tion is also possible becuase the CT-50 runs equally as well
on 12VOC as it does on 110VAC. For ultra-accuracy we

offer the CB-1 color burst adapter, it locks the CT-50's Pg;s:fa‘;%pv"; STl T2 v ST T 00 A 00N
internal crystal to the television networks color standard ; s T Natis,Or e ; k

for .001 ppm accuracy! Why sacrifice performance by oo, " PP7OX: 87X 47 x 27 high quality aluminum
using another counter when you can get professional qual-
ity at the unheard of price of $79.957 Order yours today!

MINI-KITS

FM WIRELESS MIKE KIT

Transmit up to 300" to any

FM broadcast radio, uses ¥

any type of mike. Runs on

3 10 9V. Type FM-2 has added super-|
sensitive mike preamp.

FM-1 - $2.95 FM-2 — $4.95

ISUPER-SNOOP AMPLIFIER

A super-sensitive amplifier which will
pick up a pin drop at 15 feet! Great
for monitoring baby's room or a gen
eral purpose test amplitier. Full 2
walts of output, runs on 6 to 12 volts,
uses any type of mike. Requires 845
‘ohm speaker.

(Complete Kit, BN-9

COLOR ORGAN/MUSIC LIGHTS
See music come alive! 3 different
lights flicker with music or voice. One

SPECIFICATIONS

Sensitivity: tess than 10 mv.

Frequency range: 5 Hz to 60 MKz, typically 65 MH2

Gatetime: 1 second, 1/10 second, with automatic
decimal point positioning on both direct and
presacie

Display: 8 digit red LED .4’ height

Accuracy. 2 ppm, internal TCXO standard.

fnput: BNC, 1 megohm direct, 50 Ohm with

[medallion sy

MioLand
PUSHBUTTON COMBINATION

AM/FM Stereo-8 Track
40 channel CB

CT-600, 600 MHz prescaler option for CT-50, add .. $29.95

SIX DIGIT
12/24 HOUR
CLOCK KIT

Here's a clock you can be proud of. The
best looking, most complete kit on the
marketl Features include: time set push-
buttons, jumbo 4" readouts, and extrud-
ed aluminum case available in 5 colors,
Al parts included. Colors: gold, silver,
bronze, black, blue {specify)

Clock Kit, DC-5 $22.95 Alarm Clock, 12 Hr., DC-8 . . . . 24.95
Mobile Ciock, DC-7 25.95 Clock with HAM ID timer DC-10 25.95

Assembled and tested clocks available, add $10.00 to Kit price.

N———

Reg. List Price

12922

ot 101 lows, one for the mid-ronoc | 600 MHz CALENDAR ALARM CLOCK $399.95
d f he highs. Each £ k Has every feature one could ever ask for.
iav:‘div?c;‘:an(;'a‘djzsta‘gl; ma;dr‘i:czz‘s:' PRESCALER o Kit includes everything except case, Model 63.540 While Supply Lasts

build it into wall, station or even car!

FEATURES:

=6 Digits, 5" High LED
« Catendar shows mo./day « Snooze butto

s True 24 Hour Alarm = 7001 chip aoes alti
+ Battery back up with bulif-in On chip time base

Complete Kit, less case

PS-1B - - - -
Kit, PS-1 B DCIY...............$34.95
CAR

TV TYPEWRITER KIT
CLOCK

A compact 5 x 10 inch PC card that requires only Kl T
an ASCI) keyboard and a TV set to become a com-

plete interactive terminal for conmnection to your
MICrOProcessor asynchronous interface. Its many fea-
fures are single 5 -valt supply, crystal controtied sync
and baud rates (up to 3600 baud}, 2 pages of 32
characters by {6 lines, read to and from memory,
compuer and keyboard aperated cursor and page
centrol, power-on Initiatization, full 64 -character
ASCil display, block-type. see-thru cursor. Keyboard/
computer control backspaces, forward spaces, line
feeds, rev. line feeds, home, returns cursor. Also clears
page, clears 1o end of line, selects page | or 7, reads
fram orto memory. The ard requires § volts at 3pProx.
900 ma and Outpuls standard /5 Ohm composite video.

t0 300 watts. Great for parties, band
music, nite ctubs and more.
Compiete Kit, ML-1

TONE DECODER KIT
A complete tone decoder

Extend the range of your
counter to 600 MHz. Works
with all counters. Less than
150 mv sensitivity. Specify

10 or — 100. Wired, tested,

FULL POWER TOP OF THE LINE

® | ED. Shows Operating Radio Mode,
CB Channel, and 8 Track Program

® (B Monitor, Transmit/Receve Light,

Adjustable Squelch

Automatic or Manual Tape Programming

Local - Distant Switch tor FM

Midland Nationwide Warranty

7"'wide x 7"'deep x 2% "high w/custom

with custom trim plate

Accessories

AM/FM/CB Antenna (mounts
like reg. car antennal List $39.95 now $29.95

Medallion §%"" Co-Axial Speakers
10 oz. magnets List $39. 95 [Rnow $19.95 913.33 x|

LESLIE EDELMAN %

U.S. Rt. 309, Box 547, Montgomeryville,
PA 18936 'Phone Orders Cail {215) 322-8599

+12/24 Hour Formal

able frequency range, volt-

age regulation, 567 IC. Use-

ful for touch-tone decoding, tone
burst detection, FSK demod, signal-
ing, and many other uses. Use 7 for
12 button touchtone decoding. Runs
on 5to 12 volts

Complete Kit, TD-1

LED BLINKY KIT

A great attention getter which alter-
natety flashes 2 Jumbo LEDs. Use for
name badges, buttons, or warning
type panel lights. Runs on 3 10 9

12/24 Hour 12-Volt AC or DC

» High Accuracy (I minute/month)
»6 jJumbod’ L readouts

* Easy, no-polarity hookup

« Display blanks with Ignition

» Case mounting bracket Included
® Super instructions

Compiete Kit, OC-11

Auto dimmer for DC-11
50

volts.
Complete Kit, BL-1

POWER SUPPLY KIT

Complete triple regulated power sup-
ply provides variable +15 volts at 200
mA and 15 voits at 1 Amp. 50 mV
load regulation good filtering and
small size. Kit less transformers. Re- | ICs
qu»res 68V st 1 Amp and 18 to 30

Compm. Kit, PS-3LT

TH3216 Kit $149.55
TH3216. Assembled and Tested 239.95
VD 1 Video to RF Modulator Kt 6.95

741 OP AMP SPECIAL
Prime, Mini-dip 10/$2.00

TRANSISTORS
MRF-238 30W VHF

LINEAR REGULATOR
5314 Clock $2.95 556 $ .50 78MG $1.

7001 Ciock 6.95 556 .75 NPN 2N3904 1ype 10/$1.00
5369 Cnos B 1.49 J PNP 2N3906 type 10/$1.00
1. 49 ° 4 NPN Power Tab 40W 3/$1.00

$11.95

Name

Produces upward and downward wail . 1458 PNP Power Tab 40W  3/$1.00
characteristic of police siren. 5 watts ';SE%‘DH'VERD Zﬁ; ;‘;;é;%“:;;:e gf:g:gg Address
gf;’oz“m‘i:‘a;‘;:‘s on 39 volts, uses 76492 50 2N3055 NPN Power 75
Comlets Kit, SM-3 ] City State Zip
a
VIDEO MODULATOR KIT ST R et BankAmericard, Master Charge are accepted
verts any TV to video Monitor retunded Add §% tor shipping
gon Y 1 $1.0 g
Super stable tunable over Ch. 4-6. [l &9 ruecce €00 2ds $1.90 Card Number
Runs on 5-156V. accepts std. video| NY residents add 7% sales lax P e T e e =\

signal. Bast unil on the market. Mirumom orcer $6.00 BOX4072B  ROCHESTER,NY14610 (716)271-6487

Complete Kit, VD-1...... ... $6.96 CIRCLE 56 ON FREE INFORMATION CARD

CIRCLE 48 ON FREE INFORMATION CARD
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I NEW LS| TECHNOLOGY IR

FREQUENCY COUNTER

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE
MANY BENEFITS OF CUSTOM LS| CIRCUITRY. THIS NEW TECHNOLOGY APPROACH
TOINSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND

REVOLUTIONARY LOWER PRICING! s1 19 ﬂ;l‘
KITHFC-50C ........... 60 MHZ COUNTER WITH CABINET & P.S..... COMPLETE! ’
KT ARSL 650 riss i 650 MHZ PRESCALER {NOT SHOWN] . ... ......... 29.95

vt B

MODEL#FC-50WT. ... .. 80 MHZ COUNTER WIRED, TESTER & CAL. ... .... 165.95
MODEL #FC-50/600 WT. . 600 MHZ COUNTER WIRED, TESTED & ®AL._ . ... . 199.95

- e : SIZE: =
ZE . SETEH
A LECTROWICS,INE. 3" High
- AL LU 6” Wide
52" Deep

FEATURES AND SPECIFICATIONS:
DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT
GATE TIMES: 1 SECOND AND 1/10 SECOND
PRESCALER WILL FIT INSIDE COUNTER CABINET
: RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND.
FREGUENCY : ] FREQUENCY RANGE: 10 HZTO 60 MHZ. [65 MHZ TYPICAL].

" 1 SENSITIVITY: 10 MV RMS TO 50 MHZ. 20 MV RMS TO 60 MHZ TYP.
PRESCA 5 { INPUT IMPEDANCE: 1 MEGOHM AND 20 PF
uo 2ER0 |DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION |
s ACCURACY: + 1 PPM[* .0001%]:AFTER CALIBRATION TYPICAL.
oIREC STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP (.001% XTAL]

IC PACKAGE COUNT: 8 [ALL SOCKETED|

INTERNAL POWER SUPPLY: 5 V DC REGULATED.

INPUT POWER REQUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ.
POWER CONSUMPTION: 4 WATTS

KIT #FC-50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP INSTRUCTIONS.
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED.

SEE THE WORKS Clock KiIt 60 HZ.

CABINETS Clear Plexiglas Stand \)I(Vt:::;:)‘lz BASE SPEC|AL pR|C|NG!

Great for Clocks orany LED «6Big .4" digits Digital Clock Kits

Digital  project. Clear-Red | 412 or 24 hr time = e PRIME - HIGH SPEED RAM

Chassis servesas Bezelto § ¢3set switches Kits to operate
%2 5Coo: 21 LOZ 3
1"x2"PC Board _—
Power Reg: 5-15V

increase contrastofdigital § ¢Plugtranstormer

AB'NET l displays eall parts included|
3"H6% "W ,5%"D Black, White or | Piexigiasis

. (2.5MA TYP. a
CABINET I  Clear Cover | P o tef i ) | Dl GO O (i L]
; Kit #850-4 CP Accuracy: + 2ppmf]  1-24  $1.75 ea.  100-199 $1.45 ea.
i HALW 81D Ly Size: 67H.4%"W.3°0 A 25-99  1.60 ea.  200-999 1.39 ea.

REDORGREYPLEXIGLASFOR DIGITAL BEZELS
3'x6"x1/8"

&-DIGIT LED CLOC K CALEND R KT AR

v 1 = I i Cab featuring:
ORTE- TINE- S002E ALARIT £ MORE... k100 [ ey

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R 24 HOUR TIME — time, PC Boards. Transformer, Line
29-30-31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS Cord, Switches and all Parts. Ideal Fit

Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date dispiay only, in Cabinet i

with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm . R 4 95 $

with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 KigaesiERe 19 2/ 38'
VAC/60Hz power pack with cord and top quality components through- out.__

1000 AND OVER s1.29 ea.

JUMBO DIGIT
conversTion kit $ 998 e

Convert small digit LED clock to large
5" displays. Kit includes 6 - LED's,
Multiplex PC Board & Hook up info.

Kit #JD-1CC For Common Cathode
Kit #JD-1CA For Common Anode

NIIZILE LET CLOCK,

7003C
DISPLAY

KIT-7001BWITHE- 5" DIGITS ... ... .. $39.95
KIT - 7001C WITH 4 - 6" DIGITS &

2- 3" DIGITSFORSECONDS ... .. $42.95
KIT-7001XWITHGE- 6”DIGITS .. ... . .$45.95

EE B
KITS ARE COMPLETE (LESS CABINET) 7001 X DISPLAY 80 BN Disr TAY:
ALL 7001 KITS FITCABINET | AND ACCEPT QUART2ZCRYSTAL TIME BASEKIT # T8

PRINTED CIRCUIT BOARDS for CT-7001 Kits Specity for 7001
sold separately with assembiy info. PC Boards are
drilled Fiberglass, solder plated and screened B CorX-5795

with component layout. ,\2,'2_A HR ’." ."’I’r‘IT”‘

- ‘a’ §'a -’ e
AUTO BURGLAR /. .+, R 2] VARIABLE REGULATED 12 VOLT AC or
ALARM KIT : DL Moo DC POWERED
ANEASY TO ASSEMBLE ANDEASY TO INSTALL ?"' - POWER SUPPLY KIT #2001

ALAAM PROVIOING MANY FEATURES NOT = « VARIABLE FROM 4 to 14V * 6JUMBO 4" REDLED'SBEHIND REDFILTER LENS WITH CHROME RIM

no;u;uov K(‘)l(.l):o P?)ESVLEES 5;32:07:2 « SHORT CIRCUIT PROOF * SET TIME FROM FRONT VIA HIDDEN SWITCHES » 12/24-Hr. TIME FORMAT §
SWITCHES DR SENSORS. WILL PULSE HORN ﬁ s 723 1C REGULATOR « STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC

RELAY AT 1n2 RATE OR DAIVE SIREN KiT + 2N3055 PASS TRANSISTOR « BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP|
N e  CURRENT LIMITING AT 1 Amo l|* OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Off in Car, Etc.|
MOUNTS UNDER Oasw - REMOTE switch K IT #ALR-1 KIT 1S COMPLETE INCLUDING * TOP QUALITY PC BOARDS & COMPONENTS - |NSTRUCTIONS.

CAN BE MOUNTED WHERE DESIRED CMOS
D S e s o $9.95 [| CRILLED & SOLDER PLATED fle MOUNTING BRACKET INCLUDED

115 VAC
PROVIDES FOR ULTAA OEPENDABLE ALARM FIBERGLASS PC BOARD AND KIT #2061 3 OR $ 250
OONOTSE FOOLEOBY LOW PRICES: THISIS A #ALR-1WT ALL PARTS (Less TRANS- COMPLETE KIT $ Z 795 MORE $ 59;; PO;V:éPfC" EA
TO! UALITY L 1TH - -
InCLUDING OETAILED DRawinGs an0 - WIRED & FORMER) KIT#PS-01 3895

STRUCTIONS OR AVAILABLE wIRED AND TRANSFORMER 24V CT wtl) ) ASSEMBLED UNITS WIRED & TESTED
TESTED TESTED provide 300MA at 12V and ORDER #2001 WT [LESS 9V. BATTERY] $3795 3 OR 33595
$19.95 | 1 Amp at SV. 53v50-.WifEd for 12-Hr. Op. if not otherwise specified. MORE €
ORDER BY PHONE OR MA[L
o To COD ORDERS WELCOME
p ELECTRONICS. INc- ORDERS TO USA & CANADA ADD 5% FOR SHIPPING.
HANDLING & INSURANCE. ALL OTHERS ADD 10%
BOX 219 HOLLYWOOD, FLA. 33022 ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER
PHONE [305) 921-2056 / 921-4425 e e = W £ Ak por
CIRCLE 76 ON FREE INFORMATION CARD 1
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BUGBOOK®
Ly Continuing Ed 0|K 5 Wm"ﬁﬂr
r ucation Sere: : . Bowy, David §. Larsen .00 par mH
oo 6 sem o s tdnd Edualon S ) | e WIRE-WRAP KIT — WK-2- w
N7 18 SN7473N 39 SN7416 2 &,\Wm T e Toenanen tach o
T T o 2 : e e e
o ) eeclorm o
SN7A04N 20 NN SNAIEIN 99 D oo, D e A, RO o sttt  Loclfor AW GYWTTe
SN7405N 2 it SN74184N - AAM's. AOW's, and much. mucnmore | @ RO
SN7406N 3? SSNN;:;g": 5gg SN74165N : BUGE00K Tia - o 50 I:)g; SS F:_' 1Wh"29 of Blue 30 AWG ere
SN7407N s SNTA166N 125 Potwe R Aony, David B. Laraen, WHAHY. -00 - eac 3 & 4" iengths —
SN7408N b gz,j:;;‘ 9 SNTAT6TN 325 This voum® wil tocuce 100 £0 16 tabuous UART cn pre-stripped wire. g 4
SNLmN 2 SiagN 6 SIS 20 e ke G mcrscumsat 1o sous $11
SE 2 ey 2 SN0 TR L. e Ol e R T (S B 95
N7411N 30 N74173N 150 10NS
2"“"" R gfmggx 3 33 §N774|7AN 1.25 |y Hewara . m\lmm EXPERIMENTS $6.95 suauogu’ﬂ' oo | — WIRE WRAP
N7419N 6 nia1zsn 99 fh o 4 6. Laran, WBAHYJ, Jonatian &, Thi - TOOL
SNTAON 45 w7 15 ook Shaws you whal he 555 are & the book WSU-30
waw 1 sean e 7o | e T St L 3 s i o e o] WRAP o STRIP o UNWRAP - §5.95
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Each kit contains 350 wires

[ BREAD BOARD cut 1o 14 ditterent iengtht
.JUMPER WIRE KlT from 0.1"t0 5.0

MICROPROCESSOR COMPONENTS

Provides both straight and right angie functions. Mates
with standard .10” x .10 duat row connectors {i.e. 3m, Ainsley,
etc.) Permits quick testing of inaccessible lines

Part No.: 922576-26 No. ol contacts: 26  Price $6.90 ea

i# INTRA-SWITCH

Permits instant line-by-line switching for diagnostic or GA
testing. Switches actuated with pencil or probe tip. Mates with
standard 10" x 10" dual-row connectors. Low profile design.
Switch buttons recessed to eiimmate accidental switching
Parl No.: 1S-26 Na. ol contacts: 26 Price $13.80 ea

-5 CRYSTALS

jL THESE FREQUENCIES ONLY

Pm # Frequency Case/Style

CY1A 1000 MHz HC33 U $5 95
CY24 2.000 MHz HC33 U $5.95
cv2.01 2,010 MHz HC33/U "5 .59
CY34 4.000 MHz HC18/U $4 95
Cy7a 5000 MHz HC18:U §495
CY124 10.000 MHz HC18.U $4 95
CY14A 14 31818 MHz HC18U $4.95
CY194 18.000 MHz HC18 U $495
Cy224 20.000 MHz HC18 U §498
CY30B 32.000 MHz HC18 U $4 95

PARATRONICS

Model 1004

Logic Analyzer Kit
Model 100A

$229.00/kit

= Analyzes any type of digital system
» Checks data rates in excess of 8

millign words per second
» Trouble shoot TTL. CMOS. DTL. RTL.
Schottky and MOS families
Dispiays 16 log:c states up to 8 digits wide
See ones and Zeros displayed on your
CRT. octal or hexadecimal format
Tests circuits under actual operating conditions
Easy to assemble — comes with step-by-step construction
manual which includes 80 pages on logic analyzer operation

(Model t00A Manual - $4.95)

Trou

Mon
verf

Featured on February's Front Cover of Popular Electronics

3 —
-
« Some applications are

address. mnstruction. and data flow

- Examine contents of ROMS
Tracing operation of control logic
Checking counter and shift
register operation

during testing

8080A $16.00 CDP1802 CPU $19.95 | : 37
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centers and shieided receptacles. ¥ ;5o 1024 Oynamic §395 6 45 | Maximum Data Rate . 100 Baud
JU MPERS Probe access holes in back. Choice [ 2518 Hex 37 BIT 700 2 . Ei" g.gg Data Formal ﬁsy,,m nuuh S:naln el)um Io mark leve! required
4 " 2518 Hex 30 BIT ( g 59 etween each character
W& Gk Iengm‘ . 2522 Di;l 132 Bt SSR 29 ey 4 St 9 Receive Channe) Frequencies 2025 Hz tor space 2225 Hz for mark
Part No. No. of Contacts Length Price 2524 12 Dynamic % 211029102 102 - Shai 1)? Transmit Channel Frequenctes . Swiich seleciable m; tnoimal a 1070
- " : 2525 1024 Dyngm 3.00 1200 L S 1270 mark High -~ 025 space, 2225 mark
324003168 % 18r B Z 38leg 2527 Dun 256 BT 3935 3121 _ St 29 | Recelve Sensimvity 26 dom accoustically coupled
gg:gggog: ig 13 8;? €3 1 3% Dual 512 81T 5262 K51 —2 miC 3%0r 1.0, | Transmh Level 15 dbm nominal Adjustable from 6 ghm
-1 it 27ea | 5y Ouza 80 8T 395 UPDA}4{Z10418K ynamic 16 Pin 5.95 o 20 dom
924005-06R 40 6  733ea |un 102¢ Sta 5% ‘ PROMS sy | ecome Frequeney Toleance  Frecuency rererence sutomancaly agusic o
924006-18R 50 18 10.31 ea. § B34 Fil 635 28 B dllanVSUV\z;?éahunez!lw:e 1800 Hz and 2400 Hz
" ) X 7 it 395 Olgital Data Intert A o1 20 MA cutrent loop (recewer
24000.06R 50_>6 gisea ] N R;‘im»s gace - 0 M optaisolated and non-pofar)
& -‘JUMPE Solder to PC boards for instant § avs 1013 30k Bavg 5595 dens B ¥ 5| | Fover Reurements :_.‘.".vo‘f,fpj,"';?"ﬁ“’:;ﬁ ko ars hoieiSt ovad
._‘ plug-in access via socket-connector RUM § 360 25618 251 %95 U pnned trcunt board. Al components saclided
jumpers. 025" sq. posts. Choice | 21321101 Char Gen uoer case S i o TR s 4 uoM, At Oscoo reqeney Cownesnd o Dscigeese o dig
HEAD ERS et R 25132021)  Char Gen -lower case 9.95 o K Farom 405 geaciures a VOM, fudio 0ccrlat
of straight or right angle. 2516 Char Gen 10.95 §301-1 1024 Tr-State Bipalar 310 N EW | B I. B E N E R GY SAV E R
Part No. No. of Posts  Angle Price MM5230 2048 BIT (512 x4 0n 256x 8) 195 6330-1 256 Open Collector Bipolar 295 ! - 1
- straignt L K CHIPS
gggggg: gg rirﬁluan e 511 gg gg SPECIAL REQUESTED ITEMS Gl % BULB-ENERGY SAVERS used for years by
J v FCM3817 $500 1109 1995 7205 19.95 9368 3.95 | MMS311 495 “» majot Industrial users — now available for
923865-R 40 straight 194 § (355001 905 4N 395  CM7045 2495 (DUOAIT 25.00se | MMsas2 495 ey home or office use. Bulb Savers can cut
923875-R 40 right angle 230 ea AY-5-6100 1750 8120 750 1CM7207 7.50  85H9D 1195 | Mms3ta 495 > electrical bills by s much as 3%
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Modei 10

The Incredible

Fits Slanua:d Socket 2. Barshes Current “"Surges” Cushions
6 watts to 200 watts line voltage surges when other loads cut
10+ power line

1-9
BES-1 $150ea 1.25ea 3. Reduces Energy Consumption

bleshooting microprocessor

itoring 1/0 sequences
ying proper system operations

DIGITAL STOPWATCH

» Brignt & Digwt LED Display
« Tumes 10 59 minutes 53 59 seconds
» Crystal Controlied Time Base
« Three Stgpwatches i One

Times Single Event — Spirt & Tayior
#S7e45 2215 x 90 14y Ounces)

» Uses 3 Peniie Ceils
$39.95

Kit —
Assembled — $49.95

Heavy Outy Carry Case $5.95

Stop Watch Chip Only {7205) $19.95

32 DIGIT DPM KIT

PARATRONICS TRIGGER EXPANDER - Model 10

Adds 16 additional bits. Provides digital delay and quaiitication of input clack
and 24-bit trigger word. — Connects direct to Model 1004 for integrated unit).

Model 10 Kit - $229.00

Bassplate — $8.95
Hodel 10 Manual — $4.95

CONNECTORS
PRINTED CIRCUIT EDGE-CARD

156 Spacing-Tin-Double Read-Out

3%2-Digit Portable DMM

» Overload Protected
» 3 high LED Display
» Rattery or AC operation

a4 PRECISION

100 MH

« 6 LEO Dispiay

—f==1—

« 20 Hz-100 MHz Range

z 8-Digit Counter
» Four power souces, 1@
battenies. 110 or 220V with

o New Bipolar Unit o Auto Polarity

» Auto Zeraing » Crystal- e tmed: ; R
Bifurcated Contacts — Fits 054 to 070 P C. Cards » Imv 1Va. 0 1 ohm resotion | ;3315322?.5 e ﬁ::ﬁ'm'pf,v, a:;‘i..iﬁ'n‘fu i A;’IOLEZSI'OIng ® gpwlpol‘évelﬂ it
15/30 PINS (Solder Eyelet) $1.95 ossne]ades « Partable — completely 7,210 power supply ® s O Sl ni
18/36 PINS (Soider Eyelet) 52.49 0 R L Soneomand e MAX-100 $134 95| Model KB500 DPM Kit $49.00
22/44 PINS (Solder Eyelet} $2.95 Ranges:Dl”\imlaqe 0-1000V, fse‘sa' Model 3110-5C-5V Power Kit $17.50
50/100 PINS (Wire Wrap) $6.95 AC vottage 0-1000V s ode wWer
50/100A (.100 Sgacing}  PINS (Wire Wrap) $6.95 o JE700 cLOC
25 PIN-D SUBMINATURE (RS232) Bestanee (0 caglomn 54 Tne JE 00 gt chich
DB25pP PLUG $3.25 S D xt EIGENO et s
Modei 2800  Accessories: i A wainul case with
DB25S SOCKET $4.95 $99 .95 AC Adapler BC-28  $9.00 ACC_ES[S;:'JRIES FOR MAX 100: MM a
Y he & Cormes wih test Rechargeable s 1121;12’:"‘::.[0’ Model 100 — CLA $3.95 2 ok
4" mounting holes SWITCHES leads operaling manual  Batteries BP-26  20.00
Charger/Eliminator
18 0+ ang spare tuse Carrying Case LC-28 7.50 | use 110V AC moger 300 — cA58.35 | 4o uae K/T ONLY
IMI121 SPOT on-ofion  S195 5143
o e s 33 oms % ) GONTINENTAL SPEgIALBTIES PROTO CLIPS HEXADECIMAL
3 JMT221 DPOT  on-off-on 255 187 Other Proto Boards -
u {5uby ‘“‘"a"”” 23 OPOT onmonedn 215 158 PR0T501 :ggRD 6 A 6' ’s . 1]2 gm Sj ;g ENCO D.E‘H gg KEY PAD
MPC121  SPDT  on-oft-on $2.05 $153 (6" long X 4 wide) PB10T - 5.8 x 4.5 29.95) 24PN 8.50 « ABGDEF
<F T0GGLE MPC123 gpgr on-nore-n ;g ;g; PB102 - 7" x 4.5 39.951 40PN 13.75 o Shift Key
P ot .
e o Wiy RO ovecneon 225 168 PB103 - 9" x 6 59.95 DESIGN MATES « 2 Optional Keys
PB104 - 9.5 x 8 79954 w1 - Gircurt Designer
w PB203 - 9.75x 6% x 2% 80,00 d $10.95 each
# PBI23  SPOT  mantained & 147 PB203A - 8 75 x 6% x 2% 129, $69.95 : o
AL R 4 et W PB203 15 x 6% x 234 129.95 | b - runction Generator
= = T e T §74.95
n LOGIC MONITOR $84.95 |0 e New 63 KEY KEYBOARD segas
S5 PUSHBUTTON MS102  DPST momentary open 35 30 : . 5
"5 Minature MS103 SPST  momentary closed 35 30 for OTL. HTL. TTL or CMOS Devices T "Su::'gs = Tris key:soam vmmes 63 unen
5 g o g
: — e | —f =] — QT PROTO STRIPS i R e
I pgsw<rcu ;DS; ?f;f‘;n 7:::3 19‘2 :55 d s oA - 2;‘,3?5 % 0w | ——— u"” o]
” 206-8  1Gpmdp 8 owich 225 215 b ) ) gy 005 2;322 e 2 WOOTeS Trcoder Cp (encodes 16 Kevel GEXTH
- 01598 i - 01358  bussmp 200 AY-5-2326  Encoder Cnip lencodes 84 Kevs) $14.95 on.
1/16 VECTOR BOARD T o o R R g
y T T Q1425 120
iy O e PRt e e Q-4 ;:; ar-s s JE803 PROBE -~ =5
PHENOLIC 64P44 062XXXP 450 650 172 154 'M"' ‘ot . ) The Logic Probe an thy mos part - !
169Pa4 DE2XXXP 450 9700 369 332 . it Bl 0 Expenmentor 300 §995 tespens 9 logic tam .
E£POXY 64P44 062 WE 450 650 207 186 b s e ] 558 S Expermentor 600 $10.95 (LY ZM{‘E UETIVES 1he POWE! | L, Q-f
Gi B4P14 0B2WE 4 B850 256 2.3 ne ﬂ( rale direclly ot Of the e =
— ‘59;“ 062WE :-gg 1700 504 4 5; 35,00 Minimum Order — U.S. Funds Only Spac Sheels - 25¢ — Send 35¢ Stamp for 1978 Catalog o Tﬂ D;ﬂ “P A mar It uses 4 MAY
e SReildwc 0 N ) B Califoria Residents — Add 6% Sales Tax  Dealer Information Availsbls B B A oo :
Expen = 1978 - |rocinue mpgenooncr owy $9.95 Per Kit
ar ey agr
‘I:rtgl'cl'!(U&EsNET/ ames CAngVOG - orinted circuit board
T’L 5V 1A Suppl
Injection moided untt E L E C T RO N lC S AVAILABLE Th darg TIL power supoly lgp4 l!e well knowr
MI09K 1 t 1 1 AMP of custent 31
g e 1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 we 5 eisy 10 v by DIOWOTg
PHONE OROERS WELCOME — (415) 592-8097 ::gm‘ 9you nieed mone pachage mcluding e hardaare
$3.95 ea Advertised Prices Good Thru March . $9.95 Per Kit
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Nl L WL e e Kl

I Everything we know about

| money-saving, time-saving,

| energy-saving ride sharing

: programs is yours for the asking.

1 Free. Our Double Up kit contains facts, figures, ideas,
promotional help and other good things you and your
l company should know about.
| Just write the U.S. Department of Transportation,
1 P.O. Box 1813, washington, D.C. 20013.
Name Title
l Company
Address
l City State Zp
:_ © BB} 4o st mapurnn e .5 Dnparimen

e ————

VMP ELECTRONICS MART

P O BOX 415 — CHAMBERSIN 408-659-3791
CARMEL VALLEY. CA 93924

BARGAINS
GALORE

MEMORIES, LED’S

SUPER
BARGAIN

2708

8K ERASABLE PROM

MAN 72

RED LED DISPLAY
3" COMMON ANODE

RED LED

IC’'S AND MORE 12/$1.00 0—99 $ .60 ea. 0—99 $7.95 ea.
66/ 5.00 100— .50 ea. 100—  6.95 ea.
145/10.00

LED'S MFGD BY
MONSANTO, LITRONICS,
HEWLETT-PACKARD

2513

CHARACTER GENERATOR
64x8x5

1702A

2 K ERASABLE PROM

2140 (UPPER CASE) 0—99 $3.50 ea. FAIRCHILD
OR 3021 (LOWER CASE) 100—  3.00 ea.
- $4. a.
T SINGLE DIGIT
LED DISPLAYS 4 &5 DIGIT
IC'S MFGB BY MANT2 3" RED CA LHDP LED DISPLAYS

MAJOR SUPPLIERS SUCH
AS Ti, INTEL,
SIGNETICS & EXAR

MAN3620 3" OR CA LHOP
MANA610 ‘' OR CA RHDP

HP5082 — RHOP
11 MAGNIFIED
YOUR CHOICE

0—99 $ .50 each.
100— .40 ea.

4
MAN4640 4 OR CC RHOP
MANB2A .3"" YEL CA LHODP
MAN3630 3" OR CA RHOP
MAN4630 47 OR CA RHDP

TTL SPECIALS 0—99 §.70ea.
80% ARE GUARANTEED 100— .60 ea
FUNCTIONAL EXTRA SPECIAL
7400 45/$1.75 DOUBLE DIGIT LED MIX
7403 2518175 DOUBLE DIGIT 1% & 2 DIGIT RED & ORANGE .56
7416 20/%1.75 LED DlSPLAYS COMMON CATHODE & COMMON ANODE
7427 20/$1.75 56 RHOP 15/$10.00
7437 20/%1.75 MANG6610 201G OR Ca
MANG640  2DIG OR CC
['ea H3lers MAN6630 1% DIG OR CA EXARIC’S
7454 25/$1.75 MAN6650 1':DIG OR CC — 100—
0—99
7399 7/‘1.75 A NSO 2[RI HED G XR320 $1.350a. $1.25ea
74145 3/$1.75 MAN6730 1'% DIG RED CA el ol o0
MANG6740 201G RED CC TR2007 1'75 "55
MANG6750 1% 0IG RED CC XATaE 35 '75
0—99 § .85ea. XRA4202 95 75
100— .75 ea. XR4739
DISCRET LED 7
ASSORTMENT LED
JUMBO RED, YELLOW, GREEN,
WHITE, AMBER
o | i RED, wHITE, DISPLAY MIX
Q PLUS OTHERS SINGLE DIGITS — RED
& | GUARANTEED 80% COLORS YELLOW & ORANGE 3" & 4"
E AT BN ;‘B‘;;‘;"o‘:s‘gm" S BAm(AmAnn
o EN75/$10.00 - A
w 3
O | COMPLETE SATISFACTION GUARANIEED MINIMUM ORDER $ 10
& | NCLUDE 5% SHIPPING 8 HANDLING IN U S VISA M C.BAC ACCEPTED —MIN$20 . "0 " 0
é INCLUDE 15% SHIPPING & HANDLING OUTSIDE US.  NO COD'S PLEASE e o
;32 CIRCLE 96 ON FREE INFORMATION CARD
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FREE KIT Catalog

contains
TEST &
EXPERI-
MENTER'S
EQuUIP.

STOP! Take a minute & let us send
our latest kit catalog. Lf you like
send us the name & address of a
friend who may also be interested
d we'll include to you our booklet
""How to build-electronic thermometer"

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

NEW, adjustable, three output, regulated power
supply, plus 900 parts worth over $400.00 in
complete cartrivision television electronic as-
sembly. Documentation included. Perfect for mi-
croprocessor and all electronic applications.
$17.95 plus $3.50 S&H. Master Charge, Bank-
Americard. Free brochure. MADISON ELEC-
TRONICS, 369, Madison, AL 35758. Satistaction
guaranteed

INTO TV ANTENNA SYSTEMS?
YOU'LL BE INTO TASCO!

Below wholesale prices on a fuil line of antenna
installation surplus shipped from stock. Unbe-
lievable prices on connectors, wall plates,
splitters, transformers, amplifiers, etc. Write
for free catalogue. Order now & compare.
TASCO. PO Box 30143 Houston Tex 77009

é?A?E— Ot The Art test instruments, kit_s-, and
plans. Free brochure. Dealer inquiries invited.
PENTEC, P.O. Box 148, Whitehall, PA 18052

NAME brand test equipment. Up to 50% dis-
count. Free catalog and price list. SALEN ELEC-
TRONICS, P.O. Box 82, Skokie, IL 60076

PICTURE TUBE MACHINE
We buy snd sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAAINING. Buy with CONFIDENCE trom
the ORIGINAL MFGR.
For complele details send name. address.
2P 10
LAKESIDE INDUSTRIES
3520 W. Fulierton Ave.
Chicago, Ill. 60647
Phone: 312-342-3399

9
DON’T MISS ANY
Get every single issue of Radio-Electronics
delivered right to your door, and before it
appears on the newsstand. Use this cou-
pon and subscribe now.

Mail to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322

7please print)

name
I :ddreu_
cil-y- state zip code

check offer preferred
[]1 Year—12 issues ONLY $9.98

[[] 2 Years—24 issues SAVE MORE $19.00 I
(You save $5.00 over newsstand) |

[]3 Years—36 issues GREATER SAVINGS $27.00
(You save $9.00 over newsstand prices)

[] Bill Me
[ Check here if this is a new subscription

[[] Payment enclosed

[] Check here if you are extending or renewing
| your subscription

| Extra Shipping: Canada $3.00 per

year, all other countries $5.00 per
year.
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obbi
UsS

Send for Free Hobbi House Catalog
969 BALL AVE., UNION, N.J. 07083

lowest prices

l y : MA1003
MOBILE CLOCK
MODULE (National)

"ol *18°° compiete

Attaches directly to 89-12V Battery. Automatic
Nighttime Dimming. Fluorescent Display
gives Color Choice (Red. Blue. Green or
Yellow) when used w/corresponding Color
Filter. Includes — Module. Switches. & Filter
ALUMINUM CASE WITH FILTER.
(switches included with clock kit). In Siiver.
Bronze. Black and Gold. Filter colors — red.
blue, green. or yellow. $5.75

Complete Clock Kit $9.95

4 DIGIT 12 24 HOUR
Includes: PC Board. 5316 Clock Chip, all
components and Power Supply
Displays hours and minutes .. . Switch to
minutes and seconds . . . AM-PM Indicator

Elapsed Timer . .. Fluorescent Display

Options: If aiarm function desired add  $2.50
{includes speaker and all components)
Plexigias Case Kit (red or blue) $2.00

Big Bright — 5" LED Alarm Clock
6 Digit AC or DC or Elapsed Timer Kit
$19.95 Complete

PC Board Drilled and silk screened (includes Xtal
Time Base Circuitry) 5375 Nat. Ciock Chip and
Fairchitd Displays includes EVERY part re-
quired for clock and ail options except Cabinet and
Crystal Time Base components if desired.
e Brightness Control ® 24 Aiarm with snooze
® Freeze feat on every mode o 12 Hr 60 Hz
oper. ¢ Field Tested over 1 yr. ¢ 060 Min
Elapsed Timer
Complete Instructions — Schematics. picto-
rials. layouts
Options — XTAL Time Base Components.
$2.95 when purchased with clock. Wood
Clock Cabinet, $4 with clock purchase

Regulated Power Supply Kit,
$14.95 complete

2Amp @ - 15and - 15 volts Current Limiting
& Thermal Shutdown Protection.

Includes: Transformer .. Bridge Rectifier .. . Fil-
ter Caps 4-way Binding Posts . . . Heat Sink &
Line Cord . . . Voltage Regulators Pass Tran-
sistor .. . Resistors .. . Diodes . . . etc ... Com-
plete Instructions and Circuit Diagrams.
Bridges
VOLT 2AMP 4AMP 6AMP 25AMP
50 $ .60 $ .70 $ .80 $1.30
100 .70 .80 90 1.40
200 .80 90 1.00 1.60
400 1.00 1.10 1.20
600 1.25 1.35 1.40

Your Home for Quality Kits, Projects and Components

Toll-Free Wats Line — 800-631-7485 e Open Saturdays
In New Jersey Call (201) 964-5206

High Power Transistors  2/$1.00
2N 3055 NPN (iTT TO 3 Case)

DTS 410 NPN (GE TO 3 Case) equiv to
ECG 162

Voltage Regulators.

Positive — T0 220 Pkg .......... $1.00
7805. 7806. 7812. 7815, 7824
Negative — To 220 Pkg .. $1.25
7905 7912. 7915
To —3Pkg. —LM309K ... .... $1.25
Dry Reed Switch

Capsules ............ 25/$1.98
Glass Sealed 5 amp 115 VAC
1CSockets ................ $1.00
8.14 16. 18 Pin 551.00
24 & 28 Pin 351.00
40 Pin 2 $1.00
Clock Chips
MM5314 or MM5316 . ........... $3.50
MM5387 (H. Cur 5316) or
MM 5875 <7 cam. o oo o .05 % 0o $3.95
Capacitors
500 MFD at50V .............. 4/51.00
500 MFD at 15V ............ . 6/$1.00
Sound Actuated Switch $.85
6 Ft. Line Cords 6 for $1.00

6 DIGIT LED
STOP-WATCH KIT
$29.95 Complete

Split Time and Taylor Time
Features:

Reads mins., secs.
and 1/100th sec., 6 bright
easily readable digits. Needs

only one 9V XISTOR battery.
Kit includes: Hand-held case
for above, PC board, and all
components except battery.

250 K Slide Volume Controls .. 4/$1.00
By Mallory

2 Amp Circuit Breaker ... ... .. 2/$1.00
Front Panel Mount through "2 dia. hole
120 VAC. 32 VDC, Trips at 2.7 amps.

Grain of Wheat type chic. min. Display
Lamp — red or white . 10/$1.00

60 Hz. Crystal Time Base Kit ... $4.95
Use with Digital Clocks for 12 VDC or
Portable Operation.
Kit includes: PC Board. 5369 Divider Chip.
3.5795 MHZ XTAL and all other parts plus
complete instructions.

70 Volt Line Transformer .. ..... $2.90
Power Rating — 10 watts. Model TR-1
Primary Volts: 70.7 — Primary Taps: 0.63.
1.25,2.5.5 and 10 W. Secondary Impedance:
4 8 8 ohms. Primary and Secondary Termina-
tions: 8" color coded leads. 154 H, " '1D. 2"W.
Base 23%"W

6" Pioneer Pincushion Speakers $3.95
pair
3.20ohms, 72 watts

Heavy Duty Alligator Clip Test Lead
$2.49
Set of 10 color coded teads with insulated
alligator clip on each end.

Jumbo Red LED'S .......... 10/$1.00,
100/$9.00

25 PK. LED’s Asstd Sizes &

(o) [o] (-t e by S A e TP $2.50

CIRCLE 44 ON FREE INFORMATION CARD
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Multi-Range Digital
Voltmeter Kit $29.95
Oto - .2 Volts DC—0to - 2 Volts DC

® Latest technoiogy DVM chip set

® High Noise Rejection

e Non Critical Comp

® Accuracy to within .001

Contains — P.C. Boards: 4-large 50 Fair-
child Readouts: Display Drivers: Op-
Amps:. Inverter: all electronic comp
Switches. Pots: Complete instructons
and specs

Also includes Set Precision Resistors for
increasing Voltage to 200 Volts
Requirements: Power Supply w -5V

15Vand 15V
Multi-Meter Kit, $49.95
complete with Power Supply
AC/DC Wall Plug

Adaptor-Charger $1.00

120 volit input 6VDC 130 MA output
Transformer, 6.3 voits at 1.2 amps. $1.49

6 Digit LED Alarm Clock Kit and
Elasped Timer Indicator...$13.95
Red Display

Complete kitinctudes: National 5375AB Clock
Chip: Transtormer: PC Boards. Drilied and Silk
Screened: SLA-7 Red .33 High Brightiess
Displays: All components. Instructions and
pictorals

Features: Hrs.. Min.. and Sec. .. 12 Hr
format with 24 hr. Alarm Snooz Fea-
ture . AM PM Indication . 60 min

elapsed Timer . . . Freeze Capability
Power Fail Indicator.

Options: Wood grain case $4.00 when pur-
chased with kit

Potentiometer Assortment . 12/$1.00
Inctudes 1K to 100K. Tab mounts, printed
circuit. duals. push-pulls. nylon and metal
shafts (long and short)

IN 4148 Switching Diodes . .. .50/$1.00
Factory prime. taped and reeled

5 Volt, 6 Amp Power Supply Kit .512.95
Fixed: 6 Amp. 5 volt 1% Regulation
Adjustable: 5-12 volts Unregulated. Short
Circuit Protection, Current Limiting.
Complete Kit includes: Transformer. 3eg-
ulator. Resistors. 4 Way Binding Posts. Heat
Sink. Comp. Grade Filter Cap. Output Power
Transistors. Capacitors. Bridge Rectifier. Line
Cord. complete instructions and Diagrams

7 SEG LED Displays $.59 ea., 10/$5.00
33" Type 707 MAN-1 14 Pin Dip, Com-
mon Annode or Cathode

Terms and Conditions
Orders Shipped Within 24 Hours
$5.00 Minimum Order.
Telephone C.0.D.'s accepted.
$15.00 Minimum Bank Americard
MasterCharge order.
Add $1.00 Postage for orders under
$10.00.
Outside Continental U.S. add postage -
U.S. Funds.
N.J. Residents add 5% Sales Tax.
Money Back Guarantee.

-h
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Why Wait? MINI MINI TOGGLE

EXTRA SMALL D.PD.T.
3A 125VAC CONTACTS

each $1.50

8— 10
100 ~§105, P gctual 51':352,(1.90'3512

Single pole double throw
center off {3 position)

BISTABLE RELAY rogate Setnen.’esor)
COUNTER DISPLAY KIT

1deal module for home buillt counter
projects. Includes 7490 decade counter
7475 latch, 7447 driver, and RCA .6"
NUMITRON display. PCB with plated thru
hole and instructions supplied.......
KITS SUPPLIED FROM ONE TO TEN DIGITS
PER BOARD (all interconnects plated) ..

The Tarbell Cassette Interface
* Plugs directly into your IMSAI or ALTAIR*
* Fastest transfer rate: 187 (standard) to 540

p&r o
bytes/second $5 89 |g|t ; A )
. Elxotéimgl)y Reliable — Phase encoded (self- =l ,2 95 :
1 AMP 20 WATT DC CONTACTS L]
. q ONG LIFE (1 X 109) E
* 4 EXtra Status LlneS, 4 EXtra COﬂtrOl LlneS v—LuGH SPEED (500 HZ) o ea. UItra se“i!qtlelvg m[g!yay
0 37 page manual Included HERMET ICALLY SEALED mldr;:;ied relay_
, , ELEC-TROL ]2 ydc iy
¢ Device Code Selectable by DIP-switch REED RELAY A4() 1L g E: gt
. . will drive many of
» Capable of Generating Kansas City tapes N\ )\con e ¥ o wier
also e S g e,
- . . . _ % \ d st told they cane from TAM.
* No modification required on audio cassette :5"16—1 1" < n 0 $2.95ea.somm
recorder PICTURE IS. APPRQXIMATION, RELAY HAS -SUPER SPECIALS-
. gomplete kit $120, Assembled $175, Manual PINS ARE STACED .17 X 1. 112 CONTACIS.| PopoE Arrp ooy DIOE - - cep o0
4 360MFD. 600VDC PHOTO FLASH CAP. .90
$175 ea.-ten $ 15 17024 K, lus. EPRON o 7.05
TARBELL ELECTRONICS Srazs SPERRY 9 algit X" W
multiplexed 7 seg. 1.25
20620 S. Leapwood Ave., Suite P, Carson, Ca. 90746 DIP SWITGH MM5369 time base ‘osc. chip 1.75
. T.V. tal for above..... 1.75
‘ (213) 538-4251 ten 11014 256 x 1 MOS RAM .59
! California residents please add 6% sales tax 93410 256 x 1 45NS RAM . . . .85

“ALTAIR is a trademark/tradename of MITS, INC.
CIRCLE 22 ON FREE INFORMATION CARD

ole 75451 peripheral driver . . .40
p 7402 TTL nor gate . . . . . .16

; 7430 TTL nand gate . . . . . .14
CERAMIC FILTER 10.7 MHz. . . 1.20
MMS5058 1024 bit static SR . . 1.50

’ ‘ UA715 60MHz. op-amp . . . . 1.20
WIREWRAP eaCh 745206 256 x 1 45NS RAM . . . .90
78L2.6 2.6V T092 .lA +regul. .29
78L05 S5.0v " i «29)
PRECUT WIRE WIRE WRAP SOCKETS DI P T R I M M E R i u ®© o
) 19 10-24  25-99 100-249 250-999 1K-5K p “ T i
Why buy wire on rolls? som T & = 5 % FD 1 X 1,701 78L12 12v .29
mecurasmeesowmers. |G BB % R EZ 12 TURN WX kla v gow » v = s
or on M v ta o + regul. o
* Fast - No more cutting & stripping by hand J| 18pin- 63 58 54 a7 44 41 y 78MG 4 term. adj .5A + reg. 1.29
* Reliable - Good, clean. uniform strip gg';n A & gg o DALE 79Mg " " " - reg. 1.39
e Economical - Cheaper than using bulk wire S 7805T tab 1A Sv regul 89
2apn 91 & 78 68 61 59 4 {
i i 28 125 115 108 95 89 82 7812  to-3 1A +12V regul. .59
Precut Wire BulkiWire! Dpn 165 155 142 12 18 109 8
Wier=mi 3 ot gt Jygiy: gy Wat 51 aew al Goid 3-1evel Ciosed Entry Sockets TRANSISTORS- TRIACS ~ SCR's each ten
oy D;ﬁ‘:‘:‘ 52‘9‘50‘* peIUN 100l roll ati2(95 = 3K R & o gia gige Srackabie All prices nclude goid MIEIO91 PNP Darlington 60V SA TAB $1.50 $14.
Wire
Tin sockets and 2-level sockets availabie 2NSS59B NPN (HEP707) 400 10 T0-3 2.50 22.50
TIP3l1A NPN (HEP24S5) 60 3 TAB .30 2.50
# 30 Kynar stripped 1 on each end. Lengths are overall WIRE WRAP TOOLS 2N6101 NPN (S5004) 80 10 TAB .65 5.00
olors: Red.Blue Green.Yellow.Biack Orange White D41D}
Wire packaged in plastic bags Add 25¢/length for tubes. PNP GE 30 1 TaB .25 2.00
100 so0 1000 oo ' 40536 TRIAC 400V 2.5A on 10W heat sink .75 6.00
2° 78 240 430K 389/K é?g;glm’gc:52gm2,.k Zn 6U2heﬂ\: sink TO-66 .75 2.00
3 82 260 471K 42/K A . . gate TAB ! .00
3 in 86 280 51ZK 455K | . —— &
4 in 30 3,00 5.52/K 4.88 K Hal's computer neally popped it's stack on these
"o o a2 593K 521/K prices. We cannot allow any quantity discounts o
5 i 98 342 634K 552/K $34 95 bonus credits on these items. OQuantities are Lim-
5. 102 385 675K 5.86/K . ited and at these prices- onder now.............
8 in 106 385 116K 619K
HOBBY WRAP *
67' f: 1;2 :gg Zss/: GSZ: Model BW 630 2708 8K EPROM Sig.,Nat., Intel prime 450NS ea.$14.95 B8/5112
7%n 125 445 8.39/K 718/K With Free wire Kit 1 . =
4 0 = oo B o ot 2504T Sig. 1024 bit dyn. shift register TO-99 ea. $.75 10/$6. *
93410 Fairchild 256x! RAM bipolar 45NS DIP ea. .75 10/$6
g ,:‘ .gg ;gg 3_22/: a.?;.’: Batieries & Charger $11.00 TR1602B 5V Wesern Digital UART 40 pin DIP ea. 3.00 *
9% m 40 525  10.03/K B50/K WSU 30 Hand Wrap-Unwrap Strip Tool 595 7402 Nat. quad 2 {n NOR gate marked DEC7402 10/$1.50 100/$12
10 145 55 10.
i o e WSU 30M, for Modified Wrap 6.95 40 pin gold solder tail IC socket,Augut ea. .55 *
Addl. 10 a1 B2K 66/K BT 30 Extra Bit 2.95 ’ T
Capacitor- .0lnf 50v monolithic ceramic, sealed <+«
in glass DO-7 diode package 10/$.90 100/$8
WIRE KITS t’|NTERCONNECT CABLEF : 1/8W carbon comp. resistors ten each of 2.4, *
e R e e ke A48 oacd 1 390,1.8K,3.9K,6.8K, 11K, 43K, 68K, 240K, ohms  90/$4.
a1 $6.95 "2 $19.95
T o N SINGLE ENDED DOUBLE ENDED
2! 3 4 250 51
wn 250 3 100 5" 3 250 [ Yapn 16pn 24pn_14pn  16pin 24 pin Po Box 4] 7 7 8 Money bock guarortee- $5minimum order.
9 100 47 100 6 a)| o ico IRl 124 130 205 224 245 337 we pay post on orders for $10 or more. All
= ul 12 ‘;g gsq 333 g;g i;f S C payment must be in U.S. funds Foreignf
24 1 5 8 .
O Choose One Color g Sa e e GEd e acra men'o a. orders must include post BAC & MC are
@ or Assortment 95 1 not prepaid orders and shipping is added
5 Ordering Information: 916 334 2161 4811 MYRTLE AVE
Q B
o PAGE DIGITAL . o e 525 an0 cops, sass2
w « All others, shipped Ppd in U.S. via UPS
c') ELECTRO N I CS * For Biue Label {Air) or 1st Class, add $1 BM‘KAMER'C“RD
4 135 E. Chestnut Street 4A * We accept Visa & Mastercharge
2 Monrovia, California 91016 =i \Mostordersisiippesieameldsy l E LEC I n DI .Ic Ei
o Phone (213) 357-5005 Dealer Inquiries Invited J '
CIRCLE 63 ON FREE INFORMATION CARD
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ELECTRONIC SYSTEMS
p.o. box 212 Burlingame CA 94010

=\
it
UART
& BAUD
RATE
GENERATOR

Parl no. 101
o Converts serial to parallel and

parallel to serial

e Low cost on board baud rate
generator

® Baud rates: 110, 150,

300, 600, 1200, and 2100

® Low power drain +5 volis and
-12 volts required

® TTL compatible

o All characlers contain a starl
bit, 5 to 8 data bits, 1 or 2 stop
bits, and either odd or ¢ven
parity.

o All connections go to a 44 pin
gold plated edge connector

o Board only $12.00; with parts
$35.00

(408) 374-5984

RS-232/TTL
INTERFACE

—
Part no. 232
e Converts TTL 1o R8:232, and
converts RS-232 to TTL
® Two separate circuits
® Requires -12 and +12
o All connections go to a [0 pin

volts

gold plated edge connector
o Board only $1.50; with parls

$7.00

DC

POWER

SUPPLY —

® Board supplies a regulated +5

volts at 3 amps., +12,-12, and -5

volis at 1 amp.

o Board has fillers, rectifiers, and
regulators

® Power required is 8 volis ACat
3 amps., and 21 volts ACC.T. al
1.5 amps.

® Board only $12.50

Part no. 300

e 8K Altair bus memory

e Uses 2102 Static memory chips
® Memory protect

o Gold contacts

o Wait states

® On board regulator

¢ 5.100 bus compatible

® Vector inpul option

o TRI1 state buftered

® Board only 82
$160.00

To Order:
L=

2.50; with parts

VISA
——]

TIDMA

Part no. 112
® Tape Interface Direct Memory
Access

e Record and play programs with-

out bootstrap loader (no prom)
has FSK encoder/decoder for
direct connections to low cost
recorder at 025 baud rate, and
direct connections for inputs and
outputs to a digital recorder at
any baud rate,

@ 5-100 bus compatible

e Comes assembled and tested
for $160.00

TAPE roi 11
INTERFACE

e Play and record Kansas City
Standard tapes

® Converls a low cost tape
recorder Lo a digital recorder

® Works up to 1200 band

# Digital in and out are TTL-serial
® OQutput of board connects to
mic. in of recorder

e Earphone of recorder connects
to input on hoard

® Requires +5 volts, low power
drain

e Board $7.60; with parts $27.50
e No coils

MODULATOR

e Converts video to AM modu-
lated RF, Channels 2 or 3

® Power required is 12 volts AC
C.T., or +5 volts DC

 Board $4.50; with parts $13.50

TELEVISION
TYPEWRITER

iowﬂfﬁ--.uﬁ?d
\p.iu-gal-n- =11 I¥ -]
L= =1 d

Part no. 106

o Stand alone TVT

® 32 char/line, 16 lines, modifi-
cations for 64 char/line included
e Parallel ASCII (TTL) input

® Video outpul

¢ 1K on board memory

o Qutpul for computer con-
trolled curser

e Aulo scroll

e Non-distructive curser

e Curser inputs: up, down, lefl,
right, home, EOL, EOS

® Scroll up, down

e Requires +5 volts at 1.5 amps,
and -12 volts at 30 mA

o Board only $39.00; with parts
$145.00

APPLEI
MOTHER ¥ ¥ «
BOARD

Part no. 102

® 10 slots — 44 pin (.156) con-
nectors spaced 3%’ apart

¢ Connects to edge connector of
computer

® Pin 20 and 22 connects to X &
Zfor power and ground

® Board has provisions for by-
pass capacitors

o Board cost $15.00

MODEM

Part no. 109
e Type 103
e Full or half duplex

® Works up to 300 baud
® Originate or

Answer

® No coils, only low cost com-
ponents

¢ TTL input and output-serial

¢ Connect 8 ohm speaker and
crystal mic. directly to board

o Uses XR FSK demodulator

® Requires +3 volts

® Board $7.60: with parts $27.50

Mention part number and description. For parts kits add “A™ to part number. Shipping paid for orders
accompanied by check, money order, or Master Charge, Bank Americard, or VISA number, expiration

date and signature. Shipping charges added to C.0.D. orders.
Parts kits include sockets for all I1Cs, components, and circuit board. Documentation is included with

all products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984.

Calilornia residents add 6.5% for tax.
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CATCH-A-PULSE II'
mslc pnnBE broadcast over Western Union’'s Westar

Mutual radio programs via Westar
satellite

The Mutual Broadcasting System and
Western Union have recently agreed to
allow Mutual’'s network radio programs be

and technician

N

CATCH-A-PULSE II

‘5& phisticated, shirt-pocket portable [protective
¥$28 1p cap and removable coil cord}, Eliminates

® Multi-family

® Replaceahle tip & cord
® High input impedance :

Speclal PAK-Il $45.95 o puise stretching Wie [0t Ellg g proglent o) i L]

Includes a standard o . A
COILED CO;D";"?:;"W:Z:‘;MO“ consent, it is expected that this service

ADAPTER for using Catch-A-Puise on
logic tamiiles whose power supply is 15v to 25

SHIPPING- add $1.00 per Pak.

@);J\ / Pat Pend Dealer inquiries welcome
"\ I ELECTRONICS

Box 19299, San Diego, CA 92119, (714) 447-1770

10 Nsec SPEED AT 35to 1OV satellite system. The agreement, which is

awaiting FCC approval, will enable Mutual

l[“[ls ONLY $39 95 to transmit its radio programs via satellite
to more than 500 100-foot receiving anten-

\ Compatible with RTL, OTL, TTL, CMOS, nas, connected directly or indirectly to the
\ MDS, and Microprocessors using a 35 to broadcast company’s 780 affiliate sta-
\ 15V power supply. Thresholds automatically tions.

programmed. Automatic resetting memory. No The advantage of satellite transmission,
adjustment required. Visual indication of logic as opposed to land-line transmission, is
levels, using LEDs to show high, Inw. bad level that “radio signals will have a 15 kHz
or open circuit logic and puises. Highly So- quality equalling that of FM stereo,” states

Gary J. Worth, Mutual's executive vice

5c . . .
,sn need for heavy test equipment. A definite president in gha_rge of }he satellite pro-
‘@, savings in time and money for engineer gram. Transmission quality would be sub-

stantially improved, since present land
transmission typically involves a 5-kHz sig-

ﬁ o 10 Nsec pulse response nal, w_ith some branches recei\_/ing only 3.5
‘ o Open circuit detection kHz signals. The agreement will let Mutual
g use up to six 15-kHz program audio chan-

nels.
Both Mutual and Western Union asked

transmitted from Washington, DC, to its
nationwide affiliates. If the FCC gives its

could start around mid-1978.

Future stereo recordings to use
digital techniques

Digital techniques will very soon replace
analog techniques in stereo recordings.
Even now, several Japanese manufacturers
are marketing laser-based systems that

CIRCLE 1 ON FREE INFORMATION CARD play back discs whose audio signal has

been pulse-code modulated (PCM).

It is expected that mass-produced PCM-
based recordings will use standard 30-cm
discs because they can be produced as
inexpensively as in analog recordings.
However, the key lies in system standard-
ization, and until unanimity is reached on
specifications, PCM discs will be imprac-
tical and tape will be the medium used.

Alex DeKoster, senior acoustic engineer
at Acoustic Research, Inc., Norwood, MA,
feels that aithough mass-market PCM sys-
tems will start off being expensive, ‘“‘de-
mand will force the price down.” However,
he predicts that it will take about three or
four years for the system first to catch on,
then another five or six years for the price
to come down.

In digital recording systems, frequency
response and dynamic range are indepen-
dent of the characteristics of disc or tape,
and there is no channel crosstaik. Signals
are retimed during playback, eliminating
wow and fiutter. In all PCM systems an-
nounced thus far, frequency response is
flat within a fraction of a dB to 20 kHz, and
the dynamic range is at least 85 dB, or
better than that of any listening room and
20 dB Dbetter than that of most analog
systems.

The chief virtue of PCM techniques is
that all the necessary components are
available. For instance, video tape record-
ers have reached a stage of development
where they can be used as a basic building
block; semiconductor lasers appear ready
to be mass produced; and phase-locked-
loop synthesizers and crystals are in good
supply. There is even the possibility of a
price reduction on key components. R-E

The Speaeasy

Interface all your I/0s with
one low-cost board!

Talk about easy interfac-
ing for your Altair, IMSAI
or Equinox 100! Plug in
The Speakeasy ™ interface

RS232...and RAM/ROM
software to drive it all.
$120 kit by Morrow’s
Micro-Stuff ($4 handling;

Our new test

equipment
catalog. Free!

With this catalog you can browse through one of the
nation’s largest electronics warehouses, packed floor to
ceiling with the finest test instruments. Everything from
probes to dual trace scopes; and everything at sensational
savings made possible only by mail order selling. Volume
pricing on orders over $500 gives you even greater

savings. Every item is

backed by a big brand
name. Shipment is prompt
from stock, always
freight prepaid and there
never is a handling
charge on orders over
$200. Write today for the
big free catalog of the
big brands that offers

1 you the big savings.

CQD board and you’ve got 3 Cal. Res. add tax,) Write \ - = . ——————-———————1
Z  cassette I/O channels with  for specs. Dept. RE-178

8 individual motion control ) : NORTH AVERICAN 4%% West 25th Street 1
5 .a bi-directional parallel I h nker ! g ELECTRONICS Cleveiand, Ohio 44113 1
& port for keyboard, paper . 1201 10th St. ) Yes! Send me your big catalog. 1
@ tape rcader or printer... 'IbYS Berkeley, CA. | 1 - 1
© a serial port for tcletype/ 94710 ' I Name 1
2 Order it at your local computer shop. | ) I Address 1
o Or phone BAC/MC orders to (415) 527-7548. am 1 State Zip 1
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POLY )

% COMDUTER PERIPDHERAL & -2
W’" PALRTS WOLKSHOD <<
R T R T

POLY PAKS SPECIAL

2 =G UEIAI
. “RE "* WAAA R AR A A A A A A drd A A
. D” LED READOUTS! } —
: . HEXADEC T
: A ssiowss 20¢ each : Address micropr‘iebs‘sAL MICROPROCESSOR 4 B
- No. oTs, L ———
§ ool 3 S e sibei it AND CONTROL o = o315 3 )
503 8 or $1.! : : ey rollover. Has
¥ o 3R1273 37 e g v f))gin(:sy's'lﬁdeﬂm'lm'(’)u‘w:"”z KEYBOARD KIT! 9954 =y WORTH Take /O
o3 $1. e assigned by user. OQutput 4 bi Wt 2 Ibs ‘ ~
E 0 3R3161 g; ::: ;} equa 51_?8 l}!qar,\' Also” an ExCL‘i‘J’SI\?E ® 4 bit b,n.l, Ihexad Iy —_ DISCOUNT ’
k0 3nasiz 33 MANTA caus TS FEATURE 4 leds display the @ Now! Im y/hexadecimal output plus strobe! BUY s10 o
0 3R294 inary  output.  TTLCM ! Improved design! Saves you time! 0
1 9 5 N $1.00 LCMOS o Keyboard A =
b o 3r2050 o ENDS002 3190 || compativle, requices 5 pre-assembled onto PC board! WORTH Take ©
0 3R3483 .. $1.50 % . Complete kit! Nothi Cat. No. 3 =
Jlicy3nsass 5 727-Dust’ $150 %11 clse 0 buy! With A e e e e R : —— DISC .
i E ;i!f'o"" S Hexadecimal Wired $34.95 FROM TH —_ DISCOUNT
B ot Aade|| L oaiman C athad $1.95 i‘ L IS AD ONLY
Srirdrdok ek ke Ak b =
o sisinpelal AR AR AA AR A A R AR ARk MIC
DISCRET S eahio | ROPROCESSORS!
A}
Ec"..':,” s ,,6 for $1.19 MEMORIES! SUPPORT!
Ordar | ! . No. esc Hiptl
e 01".:::‘ ::':.: 9 ;:352 :umhovn:dn sw.slar:g Type Mt Cl:.. ": :Russ and type
d umbo Yellow XC556Y o Mees escription Sale
H o 3r21 0oL 8 bit CPU
e imn oy dnzise e e xcssec | § ENCODER KIT Saomon" SRl zuec  Ciast
OMEDIUM 247 © 3R2788 Medium Green  XC226 Cat. No. 3R5001 Kit  $4 o 3008 s e 303
OMICRO 217 381548 Micro Yellow  XE300¥ Cot No. 3M3002 Wired 35995 © 1101 756 x 1 stat. RAM s
(70-18) O 3R2140 Micro Green  XC290G OQutputs standard 7 bit ASCI: interfuces with most d e 5 };8;. R oynIRAM 129
—— Reybward pre-assembled onto 'C board. 2 pith most dutg wstems. @ Uses MOS Encoder ROM! CHOBA1  iKxilspewerRAM  Le3
nd car ke b : ! T -
COMPUTER B A o, S e b e 5 B ey weybonedt Sh g™
s R 5 i et N o A R G 5. - o Encodes 128 ASCI o MK8116 IGKEPROM 19.95
s GRADE o C:r\ymls'.‘fk‘fﬂ feature, 7 LEDs dispias ‘the. \i(‘ﬁﬂfﬁe ® Interfaces with ALITill‘;ude“ O MK4200P11 4K Dlygy"lrl o
aplete kit. nothing el . splay _the ASCII code . x n RAM. 350, ¥
S AGTToRS % e1se to iy Size: 13 X 5 U2 % 114" 5 b MSAI, and more! o MMsz02 2K PROM hezs B
8 order by Cat. No. o 2 MM3280 f: spr?:':n g5
INST17 and vploat O LR AR AR R AR AR AR AR AR ERRRANR R 1R Y %
- R S ort %
! * Lo“v Po“v(.l. l“‘s L [ C M 3 CroT @ e ggﬁ (B::-dllv‘ect B driver ‘3:33 .
] - : O;der By Cat. No. 3R3667 & Type N,,‘ i - 05 3R2320 & Tvi've No. 3 gg: S;,’c'"ﬁ?"’"“ ;Ig:
! ' > i
i WAVE 2amP AP E T grase S ml ezl el cosso0 $29 Jxee, WSl iiciazss Fermintar ™ 1132
PIV (ARTSE6) (4IRTLS6) (A3M2EAT) (HIN2ZT: * Hat 355 rasiss 123 ¥ | 5 €848 o eeaess -
gtgo 150 s L i 5.122207'” g % 731304 33 | B 7asids 121 % ] €oag02 coaoza 7 SHEUNI00064004000000000000000
i 9% hwtd . % O 74Lsi0 . 151 1.25 # ﬁ €0 a0 i) D4025 34 ’
c200 69 119 125 3 % O 7181 32 [0 7atsiss 125 R0, Heggezr 2| s TTL'S o SNTa72 26
o 400 89 1.40 el 198 0 % (1 ZALSLY .32 | [ 7415155 1.25 * El chaooe [ €pa02a .89 | & Type O SNT473 EYEDY
o 600 99 169 1.79 295 ® mates - eal o) Tarsieo) vzl P €Da029 119 | o0 SNT o $NT74T4 3 .
0800 119 195 303 395 g * [] 741821 324 | gpratsen) A H Eoaors 5 Cbaoso 43 | 3o NTaos O S$N7475 3
. ] : 401 .
cii0col  hizs it 1323 95 Rl eal i aneveal | ez el Ecesom O] €pao33 1.60 O SN7476 39
- . 50 5.50 g < 32 | [0 74Ls163 1.a7 04012 0 Epaoss 1-80 | ¢ o sN1402 O SN7483
Orer by Cat. No. Amporage and Vohsge POy 38 ooane a3 e Sosoao 113 35 SN7ids CSnidss  aa s
i e e ranss 8 % 0 7a . H 7188 1ea || {] ¢pao4a1 1.25 0 $N7404 oe
OOOOONOONOO0OCoO00000000o00. ¥ C nt'gg? .39 | [ 7415173 1.68 : o] 8340‘5 {1 cbaoa2 .88 : O SN7405 o s:;:gg 59 :
* [ 7arsse s | [ 7aisiza 108 dl| e [ cpaoas 1.79 @ o O SN7406 o SN7492 2 o
: 7 018 cba 45
SPECTRA-TWIST * Twisted pairs of b Poooadil s DA i % | ceaois o Gbaoas e | ¢ SNTs0s Blsnrie 45 2
RIBBON . Colored dumei 2anker | % C 7ats7a e |l R e * L coaoz0 G 03077 ze | o0 sNTalo o SnTaint 11 :
at. No. 3R3680 48 cond [ 74LS90 a L5193 1.75 fl o O SN7411 *
SO femmmmewewreng| PONEE & Doans nnd E— 151 chnaE B3
- < L$93 89 | (] 7aLs 2SI »$ 0 SN7414 0 SN7413
— o 8o CE L R CTIFIERS b Sas B3
0L 7 9 L5366 .66 . 74151 63 &
RIBBON CABLE LR A DA L D NS 3o e T
) 95 er by Cat. No. A 154 99
AT THIN PRICES : oA ARk R AR AR R AR A AR AR AR A A | i N et e anaorart Mie o SEE S SN74157 s
® Ultra-fat! o 28 AWG! e | pv ($3R737) (R3RTIT)  (wareBS) $5 SN7ss0 loNzArel 73
® Single color! indexed . $1.96 D POLY PAKS “CHIPS"” | ey PRI (IRIED CIRESY el gNial ST ted 95 o
Order by Cat. No. 3RI939 and conductors 1] ; AWAY 0100 .36 1’10 .95 | o 0 SNT442 DioNZH Y 93 «
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20 2 il fi“ serewdriver shaft,  Your Cholce IMMS330 4 Digit VM o SOLAR ENERGY DISCS : R o eNTeTo e 753
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INTERNATIONAL ELECTRONICS UNLIMITED

DISCOUNT ON ALL SPEC'AL LINEAR 8038 FUNCTION GENERATOR LED DISPLAYS
» Voltage controlled oscillator — sine, FND359 RED CC.375"" RHD $ .59
IC’'S AND LED'S SPEC"\I;S“ square, riangular output,  $3.93 ENDS0O  RED CC 50" aHD -;g
LM300 TO-5 .49 DL10A RED CA .27" LMD 99
107 OFF ON $25.00 SALE tmaozto-s 39 MM 5330 puioz  REDCC 30" LHD »
. 7 A 30" 3
15% OFF ON $50.00 = Lmzozmoie 19l 4y DIGITDVM LOGICS - 4.95ll DG Rebca e to Tap
= t:g?s ;gg o MANS GREEN CA 27" LHD o
BARGAINS - . MAN 8 YELLOW CA .27'* LHD It
1 - MANS2  YELLOW CA 30" LHD ‘99
7400 .11 7451 .20 74155 75 7416 ?4‘031115\;"0IP ;g SIGNAL DIODES — oo uw MANB610  ORANGE DOUBLE DIG.
7401 18 7453 20 74156 75 $ .19 S 20/$1.00 CA.56'" RHD 9
o 454 .20 74157 7430 16 3407T-8V 4 4 MANEBI0  ORANGE 1% DIG. )
Teos e 7460 20 a1 13sf 7432 19 JA0TISY 13 Ne74  BOUBLE DIG "
. . | K MAN8740  RED DOUBLE DIG.
7404 .16 7464 .35 74160 123 ;:g; :g tmggg SI';‘D.P gg KEYBOARD 80 0.0 CC .56'' RHD .98
7405 .19 7465 .35 74161 95 3 i s MANB750  RED DOUBLE DIG.
7440 13 LM723 DIP 39 20 KEYS B eEBE CC 56" RHD .98
7406 .29 7470 .38 74162 139 7445 29 LM739 DIP 79 afolclelall MAN4630  RED CA 40" RHD a8
7407 .28 7472 .35 74163 ‘a5 hos -55 :Y‘Sll:[‘)l[ N ] $ 59 %%%%%}\ NSN74R  RED CC.30" RHD .88
7408 .22 7473 .35 74164 g5 | e . a3,
74123 .25 CALC. CHIP S BUNCT
a9 a7 7ara 3t 7ates o5k Jaar s | STI8 uimiion 5 LCULATOR KIT
7411 .25 7476 .38 74170 1.90 e 5LS60 - Jumbo LED’S LITRONICX 1502 MEMORY
7413 .43 7483 .68 74173 q.49 ARKICLO KI green - yellow
7ag4 65 7485 88 74174 .40 R O M ODATES MMSD 14 amber - clear 16¢ ea.
;::: gg ;:gg zgg ;::;g g: CLOCK CHIP AND & - FND3s3
J . i DISPLAYS, CONTAINS AL
7417 .35 7490 .43 74177 84 COMPONENTS, 3 SWITCHES AND 2510 $1. ZENER D|ODE — 400MW &, B -
idee HES TGl e B TemmmaLs " Fon < Apoirionar | 2511 % 25 3.6V 51V 6.8V 15V R CALC KITONY
7 . E D REMOTE DISPLAY. 2518 .50 1
$10.95 4.7V 55V 10v § | .
s ] R e EEE e [P .
7427 .35 7495 .75 74190 125 romrmer $13.95 ] 2532 2. ; o = R
.20 7496 .75 74191
74 23 74100 115 74192 oo D SOl PRECISION RESISTOR PACKAGE
26 TG 1 TRy es CAPACITOR PACKAGE ] METALFILM +1% % WATT | 240 RESISTORS $21.95
50 74122 35 74195 '3 | 10EA. OF FOLLOWING VALUES — 50 vOLT 4EA. OF FOLLOWING VALUES suppLIED N 60 DRAWER CABINET $39.50
;g ;::gg gi ;::gg .98 1pt 33pt 82pt 220pt 820pt .022uf 10.5 100 499 1.65K 4.53K 7.50K 13.0K 221K 44.2K 80.6K
. . .95 % Spf 47pf 100pf 270pt .001uf .030uf § 200 130 604 200K S.11K 845K 140K 249K 48.7K 909K
89 74126 .58 74198 1699 10pf S6pt 150pt  470pt  .0047uf .050uf 357 162 750 249K S.49K 9.09K 150K 274K 523K 100K
.65 74132 .75 74199 1.69 22pf 68pt 180pt 600pft .O1uf uf
73 74141 85 745200 398 $10.95] 82 20 LK 30K 60K 100K 16K WIK STk MK
65 74145 90 74279 79 [] 28U CAPACITORS ................ . 60.4 301 121K 34K 649K 110K 173K 34.0K 634K 210K
.g; ;2::? .:g SUPPLIED IN 60 DRAWER CABINET . $ 76.3 402 1.40K 402K 698K 121K 200K 40.2K 69.3K 464K
;’g ;:: gi 1;3 2708 5314 eprGIT ELECTRONIC DOOR CHIME KIT ME4 Infrared Cleat.. . ... . 17" dig. 5.28
k! . FULL SPEED EROM CLOCK CHIP MV108 Clear T0-18 AT dg. 25
NTNEAR CIRCUTTS L HI WITH TI TMS 1000 MV50 Cloar - axial 2
e e b e . | Erceaemaramifl B g 72
M T-T1+ . 124"
LM302H 65  LM38ON 129 WM74ICNE) 32 745200 24 MzMED T :::CZD‘OD:Q:::: iEeoMALD .129" 3 '
LM304H 80 LM3BO-BCN 95 LM741CN(14) 32 256 BIT RAM DIFFERENT TUNES Current reg. .25
LM307CN 26 LM3BIN 175 LM741CH 35 ‘TRI et ::':."ﬂ‘.m::.:'.':“::" PEAMN N AIIINAL ANTHOMS OF | . mRIVAIS '}Lnaa;m:am.." . 197 dia. 1S
LM3O07H 30 Lm3B2N 175 LM747H 79 o - '.:m :. . ‘.., :u\» PLUN GEHER DR TENRA. (L aNait &1 andh o reen, yellow amber .
oo e w1 80804 8008 P71 [ ;——'——%
I G e " $16.95 s A RESISTOR PACKAGE
M3 ) © O PR (1iont wPy I
gy ool 8 e e S DA en SRR I e ] cARBON P 5% s or
M3 1K 89 (MSSS5CN 39 (Mi4sacN 59 e P O TR T O 15 EA. OF THE FOLLOWING VALUES
WM3tIN 89 NESSEA 85 LM1ageN asff 3"t MIGITA/D GORNERTER $6 PERNASLY e R RO 100, 220, 470, 1K
LM319N 113 LMSEON 295 LMiBOON 2 48 e 24.-’5 = P ATIRACYIVG € AL CONYENIES | wALT Mk N T 3 , 470, 1K, 1.5K, 3.3K,
L:J:l;l(‘z e t:::;: f?: ULN2208 g: 33533 $ 2513 $39.50 —_— 4.7K, 6.8K, 10K, 33K, 100K, 1M
ULN2209 . » . . S ~G S
CHARACTER GEN
BoE D deen 0 el 1% 256 BIT PROMI™ 64y 8x 5 ASCII [JTANTALUM CAPACITORS 1 180 RESISTORS $5.45
M322N 159 LMS66CN 119 masoON 48 $2.95 Solididippedkta o5 RESISTOR pACKAGE
LM324N LMSETCN 128 | w7524 79 i — Amid 35V $.25  10mid 16V 0
o R e od Clock Kit imid 3V 25 tomid 25 ; 4 CARBON FILM =5% % OR %2 W
sk LM703CN 39 gsesien 3 i MM5314 with 6 NS71 .27" displays 2 P.C. lm|d'd m 25 15 m:: ;:x 40 USAGE EVALUATED ASSORTMENT
12 LM7O9N 25 7545208 35 — A 22 m 25 15m A5
B0 D S = 7545§cn 2 boards Display board may be remote. il a5t AR e 455 RESISTORS, 44 VALUES
L:JEAOBY » LM710N ;9 o) 35§ Internal or wallhlransformer (II’II be used. Timid 35V 30 33mid 10V ‘© s1 2_95
LM7 1IN 9 >
SinEEE D[R e idedienn| S5 W 3 ST Y8 b —cmovmmemmeross o
(78— —Eaw )19 Lwr2an 52 h b b QLXER, LD, :‘. = s: g0 Isk '“":d By 45 W — ALL STANDARD VAT ULS FROM
e d e el FLYEIE 060 syvulches and complete assembly instruc- m 50 L 150 mid 1 1.50 T AhE Cor T
XR2206 2.95 XR4136 1 75 XRa739 1.5 'éOK"; 3 1 2 o5 1:W — ALL STANDARD VALUES FROM
XA2207 295 XR4202 175 - +BIMBOARD" 1 OHM TO I15M OHMS
cwos REGULATEDFOWER ] LIAMMOND] e TR
ieach) isimimum 10
WOOA 26 401BA 139 406bA .89 per value
woin 2 wnma 172 was SUPPLY KIT BREADBOARD
4002A 25 M21A 118 4069A 4 g 10-100 $.10 ea $.05 ea
4006A 135 40224 94 wiIA 26 KIT =5 7 ﬂj’:ﬁ o 100-1000 .04 €2
4007 A 26 W23A 25 40724 .35 z o 3+~ Jitmm 104 #’
WO08A 157 A 89 e73A .39 r/ v METAL FILM RESISTORS 1%
m: z :;5: :; :::: .;z Z3 AL‘ L g STANDARD DECADE VALUES FROM
a 7 . X B
WA 29 w2A 98 0824 .35 LL St - | 10.5 OHM TO 464K OHM
40124 .25 00A M4 4S18A 156 0195 EACH  MINIMUM 10 MINIMUM 100
WA 45 w3sA 17 as;a 156 [ o ys g MINUS 5, 12 & 15 VOLT USES 3 & 1 PIRVALUE TR VAL
1A 127 AMOA - 139 4sssA 230 | | M340T AND 3 LM320T REGULATORS. el A 0. 10 $20
WISA 127 AN a7 115v/29VCT TRANSFORMER PLUS PC 0- 100 .20 $.15
::'7': 1';: 3‘;:2 2 BOARD, CAPACITORS & DIODES +5V Accepts DIP packages, without adaptors or # 100 - 16 $.09
d 59 PROVIDED WITH SINK TO SUPPLY 1 AMP. Jdamaging component leads. TV ENSANBAEAOBONRD 4
IC SOCKETS WITH ALL PARTS, SCHEMATIC AND Accep_t's d»og'ecs. t:?;slgs;g;sﬁé?w;:‘ezlztﬁ!s, Silver plated coppes circuil board ;§
— PS- capacitors, - W d 337167 1 5-1/16". 2 rows o 27 :
Solder Tall - low profile 'SNSTRUCT'O"S PS-29... $11.95 ](025mm) and 0.035" (0.85 mm) diameter on & [l woies 100 OIF 1C+ - conce. ton
8 pin $ .7 24 pin 12 HIPPING $1.00 0.1" (2.54 mm) matrix. 1ransislors. resistors B Capacitor.
:: 0 20 z pin 59 MINIATURE SOLID STATE  |sreadboard Section has 47 noriizonI:I r_%wsorl ;:u:_n. :(nd_ \;n,',,uf ’u;, :g;:,
pin n i ts set each side arding IC tircuitry ’ .
18 pin i e ELECTRONIC BUZZER o noctedisockets = -
— HIGH RZLIABILITY [Bus Strip Section runs up each side of the
CERAMIC DISC LONGCUFE gRA| Bimboard for cam/in? ground and Vcc efc.
c APACITORS tOW CURRENT N gomgon:_;?: ﬁﬁ‘?(kﬂ mc":ge?n:llg'ureae%nges or
imboard) will fit on any
Ipf 50V 56pf SOV 270Pf 50V Oluf 1000v NOIMENNEICONTIGETS down the centre. IC SREADSOARD
17 sl oV sapt s0v  asops sov  ozzur sov | NO ARCING — NO RF NOISE Atcommedaialls] 1t B, G i dttanll
o Tl sov sz 50y atopt sov  osont sov | RICH & CLEAR SOUND $11.95 e s e g T Ul
> 10p( 50V 100! SOV 600p! SOV 050uf 50V 78 dB min AT 1 FT. — 450 Hz w -
le) ::p; :gx :ﬁgr:{ ;g“j snzl;)lm{?ovv 1nf 50 tA Satistaction guaranteed. Parcels shipped within 3 days after receipt of order. Pay with
E 3351 S0V wo;r e 004;'“‘ v EB-106 6V '?’“A 4-9 VDC $1.99 Bpersonal check, charge card or COD. Minimum COD |or ‘charge order is $15.00. Add $1.00
O 306 S0V 22001 SOV Oluf 50V EB 112 12v_15mA __8-20 VDC 19948 service charge if order Is less than $10.00. Include 10% of order total to cover shipping and
w {each) (Minimum 1Q MMS3388 Divider mDIP 2.4y Jhandling outslde US or Canada. California residents add sales tax.
- i Crystal 3.58 MHZ color TV 1.75 o
w per value) B_Crvstal 2.010 MHZ INTERNATIONAL ELECTRONICS UNLIMITED
o} 0-100 $.10 ea $.05 ea :S NOTED IN US & CANADA. VILLAGE SQUARE, P.0. BOX 449RICARMEL YALLEY, CA 93924 USA
E . 100- $.04 ea OTHER COUNTRIES AS REQUIRED. TELEPHONE 408 659-3171 l
o
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8803

MOTHER

MICRO-
COMPUTERS
o K inciudes 12
tantalum capac
torstor v, +12,
—12 buses ang sy
a8 mouniing spacers
* Wwing sige shown Com.
Donen side bare epoxy
@35 with whvte markings foc
companent ocations
* G10 epaxy glass board wih 2 ouncq
o081 Dlaieg and 034 Gume
o ol Yo lnads
* Soider mask wilh sokder wenoows on
#1chad Trculs 10 2vou accicantal short
ccants
« Mounts 11 receptacies wih 100 contacts (2
rows) on 125 centors waih 260 row spacing
Vecior parl number R681-2, o mounts 10 recap
13c1es pIUS 1D18TCONNECINONS ta SMail MOINY DOD
Tor sxpansion
« Incluges stched Circurts and nstructions for ogton of
actvg, pull-up. o oaling tesmunations
* Larga buses +5V and GND (10 AMPS). % 12¥ or 46V (7
AMPS} Currunl (atings e pas MIL-STD-275 witn 1080
nise
« Fits i Vector-pak enclosures
o Fils 1n IMSAL 8080 MICTOCOmpUter 25 €ADAN0H D03/,

SLEVEL %
GOLD WI
WRAP SOCKETS

124 2548 5099

9.6
3662 10
822 8

W
w . W-Denst
3677 9.6'"'x4.5 P\ug““‘

$1090 ww
3677-26.5" x4.5”

$9.74

Gen. Purpose D.I.P
Boards with Bus Pattern
for Solder or Wire Wrap
Epoxy Giass 1/16'° 44
pin con. spaced .156

a1 -
g % AY g
8380 \puine

PART Ng,
84P44.062xx
ww«mn,(:

Epoxy Glas,

PART 4o

145"

Ouah ' \weap
¢ W&%_ Bus

1421 P%G
a2 9K 1100

o S
F00Q
,.\n‘::\““ nstal e 03

0.1 spacing for |C'g

1OO31 Woodey Ae. Sepuveaa CA. 91343

Terms:
ﬁ' mum order $10.00. Orders less than $75.00 include 10% shipping and handling. excess refmnded. Just in case
/ . . . ptease include your phone no “Sorry, no over the counter sales” Good thru April 15,1978 MG 10A
¥ send for our latest brochure phone orders welcome (213) 893-8202  oem anainstitutional inquiries imated | List $72.00

680-12
Card Extender has 100 contacts — 50
per side on 125 centers — Attached
cennector — 15 compatible with S-100
Bus Systems . $25.00
3690 6.5'' 22/44 pin .156 clrs. Ex-
tepders $12.00

8"’ LED ALARM CLOCK

12 hr, LED Alarm Clock uses 3%z
digit .8 LED Display with AM/PM
indicators and colons. Direct drive,
PIN 1o PIN interface with 51998 A]
I.C. Just add switches, AC Supply.
Alarm. Display and |.C. only.

$7.95 or 2/$15.00

{FfITis i A ,
UG »m o
oiE 3 Em
b 5 3§:9 £5 l:n
S 092
& il 7 O
111253098
i1y =« ’
: Wacnargest®s P __wnd
= ::\“:d..nsﬁﬁ ( g ! XA
=~ m

with e
":m"" s §79 cneree
8 9o unit

-042dia holes on

Ld PRiCE
dS5xese o0
Sx7n g 3-5:'

L] PRICE

$ 170
8!

s SPECIA
14CS2 199 m.’-'”..

1
3 19652 100 for 1160

I
b:v'n","" €011 DiP 5oy
for HaNOurd wigry Diug;
O usa wie ey s

P18 it g,
capt
S ondchipy

Brolia heqgn o'0%; 170 Sockers o,
- oty o 0w
e $0ckem e gy o2 200ve ine oars

ELECTRONICS

~
+

5 %, "
> et 7,

s,

VISA, MC, BAC, check, Money Order, C.0.D.. U.S. funds Oniy. CA residents add 6% sales tax. Mini-
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CA

WARBLE ALARM

WITH HEADLIGHT ALARM °

ASSEMBLED

R_VAN CLOCK * ELAPSED TIMER
SECONDS DISPLAY SWITCH
S MINUTE SNDOZE ALARM
+  SIMPLE & WIRE HOOR VP

+ JUMBO %" LED DISPLAY

« 11059 MINUTE COUNTOOWN

TIMER RUNS SIMULTANEQUSLY
WITH CLOCK

\

COMPLETE KIT $35.95 .

RUGGED A8S CASE

OUARTZ CRYSTAL
ACCURACY

$45.95

6 0

“aD0

! TacnomeTeR SEVEN MODELS!

«2 WATER TEmP
«3 FUEL LEVE
vt SPEEDOMETER*
*5 OIL PRESSURE

1 v
- e v v,
.6 OIL TEMP FEATURES
=7 BATTERY MONITOR <4 onaNG

KIT: 84995 .. . .. ASSEMBLED: $59.95

DIGITAL AUTO INSTRUMENTS

KIT INCLUOES

$10 DR REOUIRED SPEED SENDER  $15 FOR SPEED SENDER ALONE

ELECTRONIC ‘PENDULUM’ CLOCK

KIT-UNFINISHED CASE
ASSEMBLED-STAINED CASE

* SWING PENDULUM
] * 7' HOURS AND AMINUTES DISPLAY
i * TIME SET PUSH BUTTONS
' * ALARM FEATURE

$59.95
$69.95

ELaP

1T tn

SIMPLE PUSHBUTTON RESET &
HOLD TOGGLE SWITCH

L N LSFE 10 LEL
INTERNAL RATTEAY BACK P!
NON POL AR INPUT

KIT:$27.95. . . .. ASSEMBLED: $37.95

QUARTZ DIGITAL AUTO CLOCK
OR ELAPSED TIMER!
SED TIMER' HAS_ MINS & SECS

DES £ vERY THING

17 0R 24 HR MODE —
I CI

NOWWITH
|
e 3% DIGITAL CLOCK
o $49.95 . ASSEM $59.95
«1 §$69.95 - $79.95
17 vag A28 HA M X s PLETE
& VER: N o 4 N
TV-WALL CLOCK
» 25 VIEWING DISTANCE
» & HOURS & MINUTES
= 3 SECONDS

+ COMPLETE WiTH WOOD CASE

KIT: 83495 .. ... . ASSEMBLED: $39.95

ECONOMY CAR CLOCK

LED MODULE

« COMPLETE WITH CASE >

BRACKET & TIME SET g
PUSHBUTTONS

+ ALARMDPTIDN \

KIT:$1995. .. ... . ASSEMBLED: $26.95
PENOULUM ; :INDUIUM WING
$14.95 case witnaracker $3.76

MARK FOSKETS’
» SOLID STATE TIME
g P.0. BOX 2159
8 DUBLIN, CALIF. 94566
o ORDERS (415) 828-1923
w
= BanxA I
g masldlhch_aiige
e} j-== =4
o\ CALIFORNIA RESIDENTS ADD 6%SALESTAX
140 CIRCLE 81 ON FREE INFORMATION CARD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
86  Active Electronics 126
62  ADVA Electronics 126

Advance Electronics .. 25.69.84.99
2 Aldelco ... " 86
3 AP Products 27
] Arrow Fastener 22
38  Audio-Technica. 85
72 Avanti..... Cov. IV
1 AVR Electronics 136
63  Babylon Electronics. 134

Karel Barta 1
84 B & K Precision Dynascan 7
41  Castle Electronics. 99

CFR Associates 120
§7  Chaney Electronics. 116
88  Channeliock 82
75  Chemtronics ... 81

CIE—Cleveland Institute of Electronics. 28-31
Command Productions . 1t
91  Communications Electronics .. 97

Computalker Consultants 108

29  Continental Specialties . Cov. 111

Cornell Electronics 116
CRE1—Div. of McGraw Hiill Continuing

Education ...90-93

Dage Scientific Instruments 132

St Davis Electronics. 102

68  Deforest Electronics 96

49  Delta Electronics . . 116
Devtronix Organ Products 116
40  Diamondback Electronics... 120
82  Digi-Key 125
42  DRC Electronics.. 112
Edmund Scientific 33
6 Eico......... — 109
5 Electronics Book Club. 13
12 Electronics & Control Engineer’s Book
Club—McGraw Hill Book Division ... 18-21
30  Electronics Systems.. 135
EMC—Electronics Measurements . 106
39 Epsco.... 104
4 Etco Electronics 118,119
Fidelity Sound. . ... 96
64 Fluke ... 87
58  Fordham Radio Supply 120
Forest Belt - 78
27,26 Formula International 114,121
Fowler Alarms 128
“ Fuji-Svea 124
35  Godbout Electronics 116
9% Gould.. Cov. li
9 Grantham College of Engineering 102
74  GTE—Sylvania—Consumer Renewal ... 34
100  Heath. .15.54-57
83  Hickok Electrical Instruments. ... 94
44  Hobbi House. .. 133
10 Indiana Home Study .. 96
Information Unlimited 128
1t Integrated Circuits Unlimited 13
89  International Crystal 105
96,97 International Electronics 132,138
77,78 James Electronics 130.131
Lab Science 120
Lakeside Industries. 132
45  Leader .. 32
56  Leslie Edelman 128
Logical Services. 128
65  LMN Electronics.. 127
31 McKay Dymek 26
59  Meshna . - Il
66  Morrow's Micro Stuff 136
13 Mountain West Alarm Supply 86
46 MTI—Motorola Training Institute 108
25,14 National Camera 97.107
National Technical Schools. 72-75
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National Radio Institute (NRI)—Div. of
McGraw Hill Continuing Education Center

8-11

69  Netronics ......... 109
43 New Tone Electronics 114
92 North American Electronics....... 136
28  O.K. Machine & Tool. 16
85  Olson 111
34  Oneida..... 108
76  Optoelectronics. 129
93  Page Digital . 134
1S  PAIA. 109
87  Panavise. . . . 102
67  Parasitic Engineering 98
33  Poly Paks ... 137
80  Priority I Electronics 139
16  Quest. ..110
53  Radio Hut 122
Radio Shack ...... 1S

48  Ramsey Electronics ... 128
RCA 24,25

47  Rye Industries ....... . 98
Sabtronics. 1

H. W. Sams 17

70 Sansui .. .1
19  J. B. Saunders......... 1%
20  Sencore . » ..83
36  Schober Organ. 103
54 SD Sales .. ’ 123
8 SGL Waber........ .97
18  Shure Brothers. . 2
17 Solid State Sales. ... H12
81 Solid State Time. 140

n Soundguard .. .23
21 Southwest Technical Products ... =
128

Surplus Center ........ .
22 Tarbell Electronics 134
Tasco 132
37  Techni-Tool .. 106
73 Telematic—Div. of UXL. 104
85  Texas Tuner Service .. . 105
24  Tri-Star..... 86
Trumbull ..... 128
23 Tuner Service ....... e S
79  Vector . 107
32 VIZ..... - 95
60  Wersi Electronics . .. 107
________ 1
MOVING? | I
I |
Don't miss a I :
single copy ofl I
Radlio-Elec- | i
tronics. Give : ATTACH :
us:
| LABEL |
Six weeks' no- : HERE :
tice i |
I |
Your old ad- | |
dress and zip | |
code : {
. |
Your new ad- | |
dress and zip | |
code | S l
name (please print)
address
city state Zip code

Mall to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322


www.americanradiohistory.com

IF YOU'RE NOT DESIGNING

WITH A CSC PROTO-BOARD,LOOK

Economy-—Eliminate heat and
mechanical damage to expensive
parts. Save money by re-using
components.

Versatility —Use with virtually all
types of parts, including resistors,
capacitors, transistors, DIP's,
TO-5's, LED's, transformers.
relays, pots, etc. Most plug in
directly, in seconds.

Durability —A|
models are ca
of premium m
and tested for
service.

Expandability — Proto-Board
units can be instantly inter-
connected for greater capacity.

Visibility —All parts
are instantly and easily

visible, for quick circuit

analysis and diagramm

Speed—Assemble.
test and modity circuits
as fast as you canpush
in or pull out a lead
Save hours on every
project.

AT ALLYOU'RE MISSING.

Accessibility — All parts are
instantly ard easily accessibie, for
quick signa tracing, circuit

tility — ail e k
Utility —Models are available modifications. etc.

with or without built-in regulated
power supplies (fixed or
adjustable).

Variety — A wide variety of

models are available with
capacities ranging from 630 to
3060 soiderless tie-points (6 to 32
14-pin DIP’s), to fit every technical
and budget requirement.

| Proto-Board
retully constructed
aterials, designed
long, trouble-free

Whatever type of
electronic circuits you
work with, you can do
more in less time with
CSC's solderless Proto-
Board systems. As fast and
easy as pushing in or pulling out
alead, you can design, test and
modify circuits at will. Com-
ponents plug into rugged 5-point
terminals, and jumpers, where
needed, are lengths of #22 AWG
solid wire. In the same time you took
to read this ad, you could be well on
your way to assembling a new circuit.

ing.

Adaptability — Use in design,
packaging, inspection, QC, etc.
Works with most types of circuits,
in many, many applications.

Flexibility —Use independently,
orin conjunction with other
accessories, such as scopes.
counters, CSC Proto-Clip™
connectors, Design Mate ™ test

CSC PROTO-BOARD SOLDERLESS BREADBOARDS

equipment, etc. One Proto-Board NO. OF
U""I¢a“.5ervea‘housa"d MODEL  SOLDERLESS IC CAPACITY MANUFACTURER'S OTHER
applications NUMBER TIE-POINTS (14-PINDIP'S) SUGG.LIST FEATURES
PB-6 630 6 $15.95 Kit - 10-minute assembly
Ordertoday. Call 203-624-3103 (East Coast) or 415-421-8872 480100 60 10 1995 il oeGanCiy
(West Coast): 9a.m.-5 p.m. local time. Major credit cards accepted. PB-101 940 10 2995 8 distribution buses
Or see your CSC dealer. Prices slightly higher outside USA. higher capacity
PB-102 1240 12 3885 Large capacity. moderate
price
CONTINENTAL SPECIALTIES CORPORATION PB-103 2250 24 59.95 Even larger capacity. only
3 2.7¢ per tie-point
PB-104 3060 32 79.95 Largest capacity. lowest
rice per tig-point
70 Fulton Terrace, Box 1942, New Haven, CT 06509 PB-203 2250 24 80.00 g\u/m‘-;\n 1% regulated
203-624-3103 TWX 710-465-1227 Ry A A NES
WEST COAST. 351 California St. San Francisco, CA 94104, -y
415-421-8B872 TWX 910-372-7992 PB-203A 2250 24 129.95 As ahove pius separate '--amp
GREAT BRITAIN: CSC UK LTD. Spur Road, North Feltham Trading Estate, + 15V and —15V internally
Feltham, Middlesex. England, 01-890-8782 Int'l Telex: 851-881-3669 adjustable requlated power
CANADA: Len Finkler Ltd.; Ontario supplies

© 1978 Continental Specialties Corp.
Prices and specifications subject to change without notice
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Photo courtesy of Edmund Scientific Co.

AVANTI Invents the Saturn” Base

The reason the “Saturn” is so revolutionary
is that it is absolutely the oniy combination
vertical and horizontal omni-directional
antenna. That’s right, it needs no rotor!
You can pick up mobiles (which are vertical)
or horizontal and vertical beams.

The “Saturn”’, invented after years of re-
search by Avanti engineers, is the latest
development using AVANTV's unique CO-
INDUCTIVE pringciple tq give you the per-
formance of two antennas. combined into
one.

The “Saturn” not only works on both

polarities, but pounds out signals like ah 1

Helght 22°

Radials 9’

Weight 25 tbs.
Omni-directional — No rotor
AV-501 Switchbox included

air hammer and picks them up like a magnets - paTENT PENDING

Both polarities offer high gain figures.

®

AVANTI RESEARCH AND DEVELOPMENT, INC.,
340.Stewart Avenue, Addison, IL 60101

© Copyright, 1977, Alkrights reserved

Tiose of you who are worried about sun
spots and “skip” can relax too. This antenna
really helps. When the sun spots cause a
signal shift, you can often change polarity
(just like our P.D.L. or Moonraker) and still
pick up the desired channel with no loss of
transmission.

The P.D.L. and Moonraker made dual polarity
famous as the only antennas to have during
the last sun spot cycle, and this time around
any serious C.B.’er will want to have the
“Saturn.”

in fact, having a “Saturn” and a “P.D.L.”
or “Moonraker” will put you in the elite
group of C.B.’ers who “always seem to get
out better.”

Avanti makes a complete line of high performance base and mobile
CB antennas from $11.95 to $404.00. Write for free Avanti catalog.

Creators of the famous
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