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HAS ITS PRICE
...EVEN TUNER SERVICE!

THE BE

|

From the beginning,
our goal has been to
provide the best tuner
service—never the
cheapest. You get what
you pay for in business
and tuner service is no exception.

reliability and the
standards of excel-
lence we apply to every
job. Thousands of PTS
customers must agree or
we wouldn't be the world's
largest tuner service company.

The extra dollar you might pay at PTS When you are comparing tuner service
is peanuts when you consider the added companies, price alone doesn't tell the story.

SAME DAY SERVICE e ORIGINAL PARTS ¢ ONE YEAR GUARANTEE

WE REPAIR THEM ALL . . . COLOR, BLACK & WHITE, TUBE,
TRANSISTOR OR VARACTOR . . . ANY MAKE OR MODEL.

VHF or UHF. . . .$10.95 UV-Comb. . . .$17.95

(MAJOR PARTS AND SHIPPING EXTRA — DEALER NET)
1008
19

& PTS ELECTRONICS, INC.

P®  PRECISION TUNER SERVICE

General Headquarters: P.O. Box 272, Bloomington, IN 47401

1;

b

b

91
)

Consult the white pages of your telephone directory for the address and number of your nearest PTS Service Center.

MIDWEST St. Louis Philadelphia Washington, DC SOUTHWEST PACIFIC

Bloomington, IN Detroit Pittsburgh Charlotte Longview Sacran)ento
Indianapolis Grand Rapids E. Paterson Birmingham Oklahoma City San Diego
Cleveland Milwaukee Buffalo Memphis Houston Los Angeles
Cincinnati Davenport Boston Norfolk MOUNTAIN Portland
Columbus Syracuse New Orleans Denver Seattle
Kansas City, KS NORTHEAST SOUTH Tampa Salt Lake City CANADA
Minneapolis Springfield, MA Jacksonville Nashville Phoenix Montreal

Circle 44 on reader service card



The small wonder

ALTAIR EBO

for membership in the Altair Users Group, and like other Altair
owners, they receive a complimentary subscription to Computer
Notes and complete factory support

Measuring just 11”7 wide x 11" deep x 5 high, and weighing a
mere 7 pounds, the Altair ™ 680b is a complete, general-purpose
computer.

The secret to this revolutionary, small computer 5 its CPU
board. This double-sided board tits along the bottom ot the Altair
case and plugs directly into the tront panel board. It contains
the new 680G microprocessor. 1,024 bytes of RAN memory, a 256
byte PROM nionitor, provisions tor 768 bvtes ot additional PROM
or ROM, anc a single Interface port with a Motorola ACIA serial
interiace adapter which can be contigured either RS-232 or TTY.
A five level Baudot intertace option is also available

The Altair 680b can be programmed from front panel switches,
or it can be intertaced to a video display terminal. or teletype-
writer. Three additional circuit boards can be plugged inside the
Altair 680b tor turther memory and intertace expansion. The tirst
of these poasds is a 16k static RAM memory board

Soltware alreadyv developed includes Altair 680 BASIC with
all the featu-es of the 8K BASIC previously developed tor the
Altair 8800. These include Boolean operators, the ability to read
or write a byvte from any 1,0 port or memory location, multiple
statements per line, and the ability to interrupt program execution
and then cortinue atter the examination ot variable values. This
sottware takes only 6.8K bytes ot memory space and a copv is
included free with the purchase of the Altair 680 16X memory
board.

Other software includes a resident two pass asseinbler.(also
free with 16X board) The Altair 680b is also compatible with
Motorola 6800 software.

The Altair 680b 15 ideal for hobbyists who want a powerful
computer system at an economic price. Altair 680b owrers quality

NOTE: Altair is a trademark of MITS, Inc.

PRICES:

Altair 680b kit with complete, easy-to-understand assembly man-
ual, operator's manual, and programming manual $466
Assembled Altair 680b $625
Aitair 680b Turnkev model kit $395
Expander Card 680MB (required to expand 680) $ 24
Altair 680BSM 16k static RAM board kit with 680 BASIC %685
Altair 680 BASIC when purchased separately $200
Baudot option $ 42

MAIL THIS COUPON TODAY

O tnclosed is a check for $__ —
O BankAmericard s or Master Charge =
O Altair 680b O kit O Assembled [ Other (specify)
enclose $8 tor postage and handling (Continental U.S. Others subject to quote)
O Please send ifree iniormation package

NAME —— - S — —
| ADDRESS. e — - . E—
| ClTY - J —__STATE& ZIP
2450 Alamo SE/Albuquerque, NM 87106, 505-243-7821
______________________ -

Price. specifications subject to change. Please allow up to 60 days tor delivery

Circle 47 on reader service card
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GTE Sylvania_Electroric Components Group. 100 First Ave.. Waltham, MA. 02154

Our testimonials are so great,
you might think we
twisted people’s arms to get them.

“Best lineavailability...
No comparison to other
brands’ James Cal
Pumphrey, Woodward &
Lothrop—Springfield,
Virginia.

“We use Sylvania for
90% of picture tube
replacements and have
not had any dissatisfied
customers” Harold
Hollis, Benzie-Shook TV
—Denver, Colorado.

“Quality, they satisfy
my customers and reduce
callbacks’’ William
Stanek, Stanek Electron-
ics Labs —Manchester,
Conn.

“We have always been '

satisfied with Sylvania
tubes!” Mareck Bajana,-
Ken Crane’s Magna
City— Hawthorne,
California.

“Good color contrast
and brightness.’ Russell
Treslor, Tele-Radio
Service Co.—Birming-
ham, Alabama.

“Good quality makes
the product easy to sell”

A

L

, -m@ht'}J i Not one of these picture

Harry Murray, Murray's
Tebevision Service —King
of Prussia Pa.

“I have had good results
and very few failures”
Bobby Jones, Camilla TV
Service— uamilla
GezrEia, b .

“Have very few reprace-'.
ments when | use
Sylvania—good quality””
Robert Wayne, Accurate
Television—Parma, Ohio.

“We use Sylvania pic-
turz tubes over all others
regardless of price”
Jesse Spain, Spain TV—
Pasadena, Texas.

Circle 35 on reader service card

tube testimonials was
acquired under pressure.

We didn't even ask
people to say something
nice.

The results were pretty
impressive.

Dealers and Service
Technicians talked freely
about the quality of our
picture tubes, low num-
ber of callbacks, and the
breadth and availability
of our line.

If a Sylvania sales-
man comes around to
your store, be sure to tell
him, honiestly and
straightforwardly, what
you think of our picture
tubes.

We promise not to use

any rough stuff.

GTE LAY/
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Digital Time Delay
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hi-ti gear. by Len Feldman
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Empire 2000Z stereo phono cartridge

Looking Ahead
Tomorrow in electronics—today. by David Lachenbruch

Digital Clock Roundup
Part Il Final section in this comprehensive report on
kits. by Fred Blechman

NBS Frequency Calibration
A new systen from the National Bureau of Standards.
by Michael S. Robbins

Test Gear For Industrial Service

FETVOM's, amplified VOM's and FETMM's and their
applications in industrial electronics servicing.

by Jack Darr

Equipment Report

Hickok 217 Semiconductor Analyzer
Installing TV Antennas

Tips on how to select and install antennas.
by James E. Kluge
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Vertical-sweep circuits. by Jack Darr
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The challenge: no service data. by Jack Darr
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Letters 139 Reader Service Card
New & Timely

ON THE COVER
CB really explodes in Radio-
Electronics this month.
We've got a fast-breaking
story on CB antennas for
your car. It starts on page
40 and gives you a quick
overlook of what’s available
now. And it's just the begin-
ning of increased CB cover-
age that will bring you CB
stories in every issue.
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555 Circuit Applications that you'll want to try.
A variety of interesting circuits that are fun to
build and practical to use. The study starts on
page 63.

Radio-Electronics, Published monthly by Gernsback
Publications. Inc., 200 Park Avenue South. New York.
NY 10003. Phone: 212-777-6400. Second-class postage
paid at New York, NY and additional malling offices.
One-year subscription rate: U.S.A., US. possessions
and Canada, $8.75. Pan-American countrles, $10.25.
Other countries, $10.75. Single copies 75¢. ® 1976 by
Gernsback Publications, Inc. All rights reserved. Printed
in US.A.

Subscription Service: Mail all subscription orders.
changes, correspondence and Postmaster Notices of
undelivered coples (Form 3579) to Radlo-Electronics
Subscription Service. Boulder. Co 80302

A stamped self-addressed envelope must acCompany all
submitted manuscripts and/or artwork or photographs If
their return is desired shouid they be rejected. We
disclaim any responsibllity for the loss or damage of
manuscripts and/or artwork or photographs while in our
possession or otherwise

As a service to readers, Radio-Electronics publishes avaliable pians or information relating to newsworthy products, techniques and scientitic and technologicai developments.
Because of possible variances in the quality and condition of materlais and workmanship used by readers, Radio-Electronics disclaims any responsibiiity for the sate and proper
tunctioning of reader-buiit projects based upon or from plans or information published in this magazine.
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looking ahead

" —————11
VTR of the month
=———u " — — |}

Another home videocassette
recorder is scheduled for in-
troduction in the U.S. by the
year's end. This one is from
Quasar, a subsidiary of Matsu-
shita Electric. The deck is
scheduled to be priced at
around $1,000, some $300 be-
low competitive units offered
by Sony.and Sanyo. All three
decks have different recording
standards and so are mutually
incompatible.

The Quasar VTR is a varia-
tion of National Home Video,
now on the Japanese market
at about $700. it accommo-
dates a cartridge that contains
/2-inch tape which can record
or play for 100 minutes, as
opposed to the Sony 60-
minute capacity and Sanyo's
two hours. The National cas-
sette sells for $25 in Japan and
is expected to be somewhat
higher here.

Although neither of Matsu-
shita’s other two U.S. affiliates
has commented on the sub-
ject, it wouldn't be surprising
to see both Panasonic and
JVC America marketing their
own compatible versions of
National Home Video here
next year.

L _____ ___ _________ __|
TV gamesmanship
== —— |

The video game fad now has
more than 50 entries by at
least 30 companies. Many of
the games are simple tennis
types and most of them are
awaiting the required FCC ap-
proval before going to the
market. Nevertheless, game
manufacturers are estimating
that at least 2 million units will
be sold this year, perhaps 5
million in 1977. More sophisti-
cated microprocessor-based
games are now beginning to
show up. The most complex is
from Fairchild—a programma-
ble game. Special cartridges
will be available containing
read-only memories (ROM),
each programming the unit for
two to four games. In addition
to the normal tennis-hockey-
handball games, more sophis-
ticated chase and target

games will be offered, as well
as multiple-choice quizzes,
even on-screen color "‘dood-
ling”.

But all may not be clear
sailing for TV games. FCC
Chief Engineer Ray Spence
says the Commission is al-
ready beginning to receive
complaints about interference
caused by the games, and if
the market continues to grow
as fast as it has so far, it may
tighten the rules on certifica-
tion of games or ban all RF
devices that feed into a TV
set's antenna terminals. If the
Commission takes the latter
move, games would have to be
hard-wired to the video section
of the receiver—and set manu-
tacturers would be under pres-
sure to offer receivers with
video input jacks. Such a
ruling would put a crimp in
plans for home VTR's and
videodisc players, which also
teed RF. Ray Spence aiso said
that the FCC would wait until
the end of the Christmas sell-
ing season before deciding
what to do.

One new game that doesn't
have the RF problem is built
into a new 19-inch Magnavox
color set. The new set, to retail
at about $500, contains a built-
in Odyssey game that can play
tennis, hockey and smash. A
simpile TV /game switch on the
front changes the set from a
TV receiver to a video game-
board.

e——-—==_ " ]
Videodisc recorder

Both Philips and RCA plan
to introduce their videodisc
players some time in 1977 as
play-only devices. Now a pro-
fessor at the University of
Toronto says he's come up
with a plastic disc material and
low-powered laser which
could make possible home
recording on an optical vid-
eodisc. The laser requires only
two milliwatts, just twice the
power of the readout laser on
the Philips player. Says inven-
tor John Locke: “The startling
reduction in |aser power re-
quired for recording brings the
thought of home videodisc
| recording, as well as playing,

| into the realm of economic

possibility.”” He estimates a
videodisc recorder/player
could sell for $750 to $800, or
about 50% more than Philips’
target price of $500 for a play-
back-only unit.

.|
New Sylvania tube

Zenith and Corning Glass
have been urging other picture
tube manutacturers to adopt a
new and unusual type of tube
designed for automatic pro-
duction and precision con-
struction (R-E, June 1976).
Zenith's competitors in the
picture tube business admire
some features of the new tube,
but unanimously reject the
completely new design of the
glass that they say would
require heavy retooling and
changes in production tech-
niques.

Now Sylvania has taken
what it feels are the best
teatures of the Zenith tube and
constructed a sample using
conventional glass to offer to
its set-making customers. Like
the Zenith tube, the Sylvania
version is a narrow-neck, self-
converging, in-line slot-mask
type, employing a tri-potentiai
[ gun for smaller spot size and
| with a 100-degree deflection
angle. This would bring the
economic advantages of self-
converging slot-mask design
to large-screen tubes without
impairing resolution. The Syl-
vania tube probably won't be
ready for use until late 1977.
Zenith is already producing
the 19-inch version of its new
100-degree tube and will crank
up the 25-inch edition in the
first half of 1977.

Zenith hopes to sell its new
tube to other set makers as
well as use it in its own TV
production. But some manu-
facturers have complained
that the new tube's slightly
larger dimensions make it too
big for current cabinets. To
meet these objections, Zenith
| is considering a version with
the magnetic shielding built
into the inside—eliminating the
necessity of having an external
metal shield and just about
{ making up for the difference in

l bulk between the Zenith tube
and conventional types. Zenith
is digging in for a long and
tough campaign to prove the
superiority of its approach.
Competitors, led by RCA and
Sylvania, are just as deter-
mined to hang in there with the
conventional tube.

== ]
More new TV’s

Admiral, now a part of Rock-
well International, has intro-
duced three new TV chassis
for 1977. The most interesting
contains a chassis pan with no
components at all—just con-
nectors. Seven panels fit on
the frame in a vertical position,
tive of them snapping into
spring-loaded clips. The entire
chassis may be assembled or
disassembled in one minute.
Admiral became the third
American manufacturer to in-
troduce keyboard-type digital
tuning. And in its top-of-line
19- and 25-inch sets, it fea-
tures consumer-installed op-
tional remote control that can
be added at the time of
purchase or at any later time.
To convert the set to remote
control, the purchaser merely
removes a one-inch square
plug from the front of the set,
slides in a two-inch deep
receiver module and he's
ready to punch in his channel
number on the remote calcula-
tor keyboard.

Quasar also has new high-
end chassis for 19- and 25-
inch sets. This pioneer in
modular television has devel-
oped an automatically pro-
duced chassis that concen-
trates 75% of the circuitry on a
single Super-Module. IC's and
the reduction in interconnec-
tions cuts the number of
discrete components to 550
from 640 in last year's models
and the amount of wiring to
125 from 250 feet. The Super-
Module is designed for re-
placement by the service tech-
nician. Out of warranty, the
module will cost $100, but a
factory-rebuilt unit is only $30
on an exchange basis.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR




TUNER SERVICE CORPORATION

e A UHF Tuner with
70 channels which are
detented and indicated
just like VHF channels.

e A VHF Hi Gain
Solid State Tuner.
e AC Powered.
90 Day Warranty.
Demonstrate the JRY//:Ry1L71y to

your customers and show improved
reception with their TV sets.

You may place your order through
any of the Centers listed below.

HEADQUARTERS
ARIZONA
CALIFORNIA .

ELORIDA iin gL .........

GEORGIA ..
ILLINOIS ....70

INDIANA ...
KENTUCKY
LOUISIANA
MARYLAND .
MASSACHUSETTS .
MISSO ’ .
NEV AD
NEW JERSEY -

NEW Y
NORTH CAROLINA
OHIO

OREGON
PENNSYLVANIA .
TENNESSEE ...
TIEXAS . e
VIRGINIA
CANADA

.BLOOMINGTON INDIANA 47401 .
85713

OHIO 45216
10 44109
RON 972

'DALLAS, TEXA®'75218
NORFOLK, VIRGINIA 23513
_ST. LAURENT, QUEBEC; CALGARY, ALBERTA

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS,
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE.

PROVIDES YOU WITH A COMPLETE SERVICE

VHF OR UHF ANY TYPE (US.A. ONLY) $ 9.95
UHF/VHF COMBINATION ....... (U.S.A. ONLY) $15.00

MAJOR PARTS AND SHIPPING CHARGED AT COST

*Fast, efficient service at our conveniently located
Service Centers.

¢ Ali tuners are ultrasonically cleaned, repaired,
realigned, and air tested.

UNIVERSAL REPLACEMENT TUNER $12.95

*This price buys you a compilete new tuner bulit spe-
cifically by Sarkes Tarzian Inc. for this purpose.

s All shafts have a maximum length of 10%2'" which
can be cut to 12",

« Specify heater type parallel and series 450 mA or 600 mA,

e Customized tuners are available at a cost of only
$15.95, With trade-in $13.95. (U.S.A. ONLY)

e Send in your original tuner for comparison purposes
to any of the centers listed below.

........537 South Walnut Street .
.. 1528 S. 6th A .

10654 Magnolla Boulevard e
4 Marst Ro —

...Tel. 812-334-0411

Tels 702-384-4235
609-393.0999
I, 201-792-3730
p
e

I 716-647-9180
Tel. 919-273-6276
Al Tel. 513-821-5080
T\ Tel. 216-741-2314
1\ Jel. 503-222-9059

. 901-458-2355
. 214-327-8413
. 804.855-2518

@u A 27401 .

ORTH CA

nd Road .
3295\Sa tos Street

Circle 22 on reader service card

FOR ALL YOUR TELEVISION TUNER REQUIREMENTS.

{U.S.A. ONLY)
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new & timely

Optical video recording system
for commercial TV

The system, demonstrated by RCA for
the first time at the National Association of
Broadcasters convention in Chicago last
March, can store up to 10,000 high-quality
still pictures in full color on a 12-inch disc.
It records and transmits pictures directly
from and through electronic equipment
already available in the studio.

DEVELOPMENTAL VIDEO RECORDING SYS-
TEM is capable of storing 10,000 TV pictures on
a 1-inch band of the disc. The disc is about to
be loaded into the system by Lee Hedlund, RCA
project engineer.

Lasers focused to a very fine spot are
used for recording and playback. To
record, a set spots 1-micron wide and 0.5-
micron long are made in a single circular
track. Separation between tracks is 2.5
microns. Each track contains one picture
(two fields). The disc revolves at 1800
revolutions per minute.

At present, recording is limited to
10,000 tracks, covering one inch of the
disc. RCA expects to increase that
number to at least 20,000.

To play back, a laser beam is focused
on the desired track. The reflected light
strikes a photodiode detector, converting
it to an electronic video signal that is
processed in the usual way.

Selection of pictures is automatic. Each
picture has an identifying number that
appears on the record and in a computer
memory. The operator types the tifie of the
picture into the computer, which searches
the memory and finds the identitying
number. It then directs the playback laser
beam to the approximate position of the
track. A fine-search control unit, using a
small mirror in the optical path, reads the
numbers of the tracks and locates the
correct one.

The operator can ask the computer to
display up to 400 pictures in any desired

sequence. Or, the pictures can be prepro-
grammed in groups and the operator need
type in only the title of the group to have
the slides presented in proper sequence.

The equipment demonstrated covered
only still pictures, but the technology can
also record motion. RCA believes that It
is conceivable that some years in the
future a TV station might broadcast an
entire day's program from disc record-
ings."

Newest digital wristwatch will also
carry a message

A new five-function digital electronic
watch module introduced by Hughes will
carry a pre-programmed message of up to
four five-letter words, in addition to the
usual readout of month, date, hour,
minute and second. The fixed message is
programmed onto the MOS chip that
controls the watch readout in a separate
masking stage during manufacture. Five
9-segment LED's provide an alphanu-
meric readout of up to five letters per
word. The words are read out sequen-
tially.

Fixed phrases to be offered include
common messages of greeting, affection,
etc., expected to be in demand (see
photo). In addition, custom modules with
special commercial, advertising, or politi-
cal slogans will be offered to businesses.
For orders of 1,000 or more, no extra
charge will be levied for the special
phrase. For smaller orders, a masking
charge will be added to the price of the
module.

Although Hughes Aircraft Company’s
solid-state division does not market a
watch to consumers under its own name,
it is the leading supplier of the solid-state

ries a greeting or message in addition to
reading out time and date. Four words of five or
fewer letters are spelled out sequentially.

modules to name-brand and private-label
watch companies.

Add another 44,600 miles to your
next long-distance call!

Latest of the communications satellites
to go into orbit, Comstar, was launched
May 6. In synchronous orbit 22,300 miles
above the earth, it is the first of four
satellites in a domestic communications
system built for Comsat General Corpora-
tion by Hughes Aircraft Co. at a total cost
of $65.9 million. The system will consist of
two primary satellites and a third to serve
as backup. The fourth will be held on the
ground as a spare. The satellites are
expected to have a life of seven years.

COMSTAR SATELLITE, shown in final checking
stage at Hughes Aircraft, will be used by AT&T
and GTE Satellite Corp. to supply telephone
service to all 50 states and Puerto Rico. The
rectangular reflectors provide a technique for
using the same frequency twice.

The system is designed to enable trans-
missions to and from all 50 states and
Puerto Rico. It will be used jointly.by AT&T
(American Telephone & Telegraph Corp.)
and GTE General Corp. The satellites will
work from and to seven earth stations,
four owned by AT&T and three by GTE
Satellite Corp. Cost of the ground stations
is about $77 million.

Dominant feature of the Comstar satel-
lite is a pair of rectangular reflectors with
filter screens for horizontal and vertical
polarization of the microwave signals.
Such polarization permits using the same
frequency twice, thus doubling the effec-
tive capacity of the transmitting system
while conserving the frequency spec-
trum.

continued on page 12




e; Kits

Vaco means value and variety.

Like our Super Kits. Available in three models. The
99500 Kit offars 20 top quality tools: pliers, cutters,
wrenches, screwdrivers, nutdrivers and more. The 99000
has 13 screwdrivers and nutdrivers—all interchangeable!
And the 99900 is a complete hex key service kit for
assembly, production or service work. All come in handy
roll-up pouches and all are professional quality—uncon-
ditipnally guaranteed.

You'll find these and all the other fine Vaco tools in our
exciting new 64-page Bicentennial Catalog! FREE for the
asking. Just write:

Vaco Products Co., 510 N. Dearborn St., Chicago, [llinois
60610.

T DETVES

Circle 32 on reader service card
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64 colorful pages with’

the complete Vaco selection.
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Learn to service Communications /CB
equipment at home...with

NRI'S COMPLETE
COMMUNICATIONS COURSE

Learn design, installation and maintenance of
commercial, amateur, or CB communications
equipment.

The field of communications is bursting out all
over. In Citizens Band alone, class D licenses
grew from 1 to over 2.6 million in 1975, and the
FCC projects about 15 million CB’ers in the U.S.
by 1979. That means a lot of service and
maintenance jobs . . . and NRI can train you at
home to fill one of those openings. NRI's
Complete Communications Course covers all
types of two-way
radio equipment
(including CB),
AM and FM

special instruction so you can go on the air.

The complete course includes 48 lessons, 9
special reference texts, and 10 training kits.
Included are: your own electronics Discovery Lab,
Antenna Applications Lab, CMOS Frequency
Counter, and an Optical Transmission System.
You'll learn at home, progressing at your own
speed, to your FCC license and into the
communications field of your choice.

Transmission and Reception,
Television Broadcasting,
Microwave Systems,
Radar Principles,
Marine Electronics, e
Mobile Communica- ~
tions, and Aircraft Electronics.
The course will also qualify you for
a First Class Radio Telephone Commercial FCC
License or you get your tuition back.

Learn on your own 400-channel digitally-
synthesized VHF transceiver.

You will learn to service all types of communi-
cation equipment, with the one unit that is
designed mechanically and electronically to train
you for CB, Commercial and Amateur communi-

NEW CB SPECIALIST
COURSE NOW OFFERED

NRI now offers a special course in CB Servicing.
You get 37 lessons, 8 reference texts, your own
CB Transceiver, AC power supply and multi-
meter . . . for hands-on training. Also included
are 14 coaching units to make it easy to get

cations: a digitally-synthesized 400-ch§nnel VHF your commercial radio telephone FCC license—
transceiver and AC power supply. This 2-meter enabling you to test, install, and service com-
unit gives you ‘“Power-On’’ training. Then we munications equipment.

help you get your FCC Amateur License with




NRI offers you five TV/Audio
Servicing Courses -

NRI can train you at home to service TV
equipment and audio systems. You can -
choose from 5 , v
courses, starting

with a 48-lesson 5

basic course, up -

to a Master Color

TV/Audio Course,

complete with : -
designed-for-

learning 25" diago-

nal solid state color TV and a 4-speaker SQ™
Quadraphonic Audio System. NRI gives you

both TV and Audio servicing for hundreds of
dollars less than the two courses as offered by
another home study school.

All courses are available with low down payment
and convenient monthly payments. All courses
provide professional tools and ‘‘Power-On”
equipment along with NRI kits engineered for
training. With the Master Course, for instance, you
build your own 5 wide-band triggered sweep solid
state oscilloscope, digital color TV pattern
generator, CMOS digital frequency counter, and
NRI electronics Discovery Lab. “Trademark of CBS Inc.
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NRF’s complete computer electronics course
gives you real digital training. a

Digital electronics is the career area of the future . . . and the
best way to learn is with NRI's Complete Computer Elec-
tronics Course. NRI's programmable digital computer goes
far beyond any ‘“‘logic trainer’ in preparing you to
become a computer or digital technician. With the 1C’s
in its new Memory Kit, you get the only home training
in machine language programming . . . experience
essential to trouble shooting digital computers. And
the NRI programmable computer is just one of ten
kits you receive, including a TVOM and NRI's
exclusive electronics lab. It's the quickest and best

way to learn digital logic and computer operation.

You pay less for NRI training and you get more - - 2 8 m

for your money. T |

NRI employs no salesmen, pays no commissions. salesman will call. Do it today and get started on
We pass the savings on to you in reduced tuitions that new career

and extras in the way of professional equipment,

teStlng H:IStrumentS, etc,' .YOU can pay more’ bUt if taken for c?rt:rkrg\r:f)sosléiocszo?:)nslc:td for details

you can'’t get better training.

More than one million students have enrolled NR'

with NRI in 62 years. NRI SCHOOLS
Mail the insert card and discover for yourself why
NRI is the recognized leader in home training. No

N " "ol McGraw-Hill Continuing Education Center
t" A 3939 Wisconsin Avenue,
lin .Woshingmn. DC. 20016

[ ]
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Audio via infrared helps hard-of-
hearing children

Infrared transmission has been used by
the entertainment industry to power
remote loudspreakers in multiple-speaker
systems. It is now being used by Siemens
in a new type of speech-hearing training
equipment for hard-of-hearing chitdren.

In a new two-channel system now being
tested, the audio signals are modulated
on two separate carrier frequencies of 200
and 280 kHz. The transmitter is contained
in the instructor's desk, from where the
energy is transmitted by cable to four
radiators in the corners of the room.
These contain 12 infrared transmission
diodes each. The energy is great enough
to “iluminate” classrooms 30 feet square
or larger. Transmitting power is 10 watts.
Only about 5 percent of this, or 500 milli-
watts, is delivered as optical output.

The children wear headphones and
carry a receiving set that picks up the
optical signals at any point in the room.
Depending on the child's hearing defi-
ciency, the right and left channels can be
set individually. By throwing a switch, the
receiver becomes a high-quality stereo
hearing aid with which the children can
communicate with each other in the class-
room or schoolyard. The large frequency
spacing of 80 kHz between channels
allows high reproduction quality from 50
to 15,000 Hz

The great advantage of this technique
over magnetic induction wireless or other
systems is that the infrared radiation is
absorbed by walls and doors, and thus

NEW INFRARED TRANSMISSION SYSTEM for
teaching hard-of-hearing children uses re-
ceivers aimost identical in appearance to the
ones used in older Induction systems. The
difference is that none of the intrared energy
gets out of the room, making it possible to use
similar systems in all the rooms of a large
school.

does not extend beyond the room in
which the transmitter is situated. This
makes it possible to use it in all the rooms
of a large school, absolutely without inter-

ference. Each room has its own transmit-
ter; the students carry their receivers from
room to room throughout the building and
can use them practically from primary
school to matricutation.

Lasers could revolutionize internal
combustion engines

A laser engine similar to an ordinary
internal combustion engine (which could
in fact be made from a piston-type gas
engine by a few modifications) can
operate at twice the efficiency of today's
engines. This new engine was described
in the May, 1976, issue of Applied Optics
by Drs. Max Garbuny and Martin Pecher-
sky of Westinghouse Research Laborato-
ries. While the article describes tech-
niques that are largely tar in the future,
practical work is being done on the
project under a NASA-Ames contract, and
at least one low-power laser engine has
been tested.

The “fuel” in this system would be a
simple laser beam, while the cylinders
would contain a recyclable gas that is
heated by the laser beam to expand and
drive the pistons. The exhausted gas is
discharged into a heat exchanger (what
steam-engine people would call a “con-
denser’) to cool, then returned via the
intake valve to be used over again.

Most important modification of present
engines is a window that is transparent to
infrared light, to permit the laser beam to
be focused in the cylinder. The gas would
be a type similar to helium, to which a
small quantity of gas that absorbs the
laser discharge is added. An example
would be carbon monoxide (CO) gas,
working with a carbon monoxide laser.
{(Most of the experimental work to date
has been with a CO, (carbon dioxide)
laser and CO, gas.)

A laser beam focused through the
window to a point near the center of the
gas in the cylinder will excite the absorb-
ing gas, raising temperature of the gas
mixture at the focal point to nearly
10,000° C. This will cause the gas to
expand more rapidly than is possible in a
conventional internal combustion engine.
Since the highest temperature would be at
the center of the gas column in the
cylinder and would drop off rapidly from
that point, temperatures at the cylinder
walls and piston face are in a range the
metal could tolerate.

An interesting possibility arises from the
fact that the beam-producing apparatus
need not be connected to the rest of the
equipment—the engine could be remotely
powered. The only limiting factors are the
necessity of directing the beam accurately
through the cylinder window, and the
absorption of the air through which the
beam passes.
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An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB
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101-ELECTRADNIC CIRCUIT OESIGN HANDBOOK. GIANT 416-p. circuit:
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487-544-p. TRIPLE SELECTION: 64 Hobby Projects lor Home & Car. A nost of
unique fun-te-build gadgets bound to please everybody! 192p. 159 List
$7.95—New IC FET Principles & Projects. Learn apout today s FETS by build-
nr\g usetul proects trom Simpie dewices to S0pnistcated logic crcuis 160p
700 List $6.95—Practical Tnac'SCR Projects. Balanced biend of tnynstor
tneofy and practical Circuits 192p 14611 List $7.95
510-512-p. DDUBLE SELECTION: How to Read Eleciromec Circuit Diagrams.
one can quickly 'earn fus way arcund CirCurts and frace signais 256p

1400 List $8.95—8asic Elecincity & Beginning Etecironics. Enpoyabie texl
that combines electron Iheoty with fugh reader interest. 256p. 1911 List $8.95
563—328-p DDUBLE SELECTION: Beginner's Guide To TV Repair. 1deal
handbook 10r anyone who wants 10 learn the basics ol TV repan 160p 801
List $7.95—Ins(alling TV & FM Antennas. How 10 get Clean. mnterterence-free
signais 10 your receiver in all locations. 168p. 158 List $7.95
582. IAL FCC LICENSE Everything you need 10 knCw
10 pass the 1st, 2nd. 3rd Class exams 15 included 444p 1500 List $9.95.
586—368-p. DOUBLE SELECTION: Fascinaling World of Radio Com-
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$6.95—Understanding & Using Radio Communicalions Recevers. Sem:
tecnmcal apProach (o hel upgrvlade performance 192p 75 Lisi $7.95.
640—476-p. DOUBLE SELECTION: Seiecting & Improving Your Hi-Fi Sysiem.
Tells you what 10 100k for to expect. and to avoid. 224p. 1220, List
$7.95—4-Channel Stereo. from Source lo Sound. ALL the simpihed theory
and ‘now it's done NG Snows how yOu Can get started with a coupie of
speakers and a matrix that costs kess than a dotiar! 252p. 10211 List $7.95
B67—MINIATURE PROJECTS tor ELECTRONIC HOBBYISTS. 20 practical
usetyl projects using miniature sol-state components. 168p. 77 List $6.95
671 —ELECTRICAL WIRING & LIGHTING FOR HOME & OFFICE. Do compiere
home 0f office wiring obs. incl illumination sysiems. 204p. 155, List §7.95
672—UNOERSTANOING & USING Ihe VOM & EVM. Modern guide fo every
possible appicaton of the VOM. 192p. 18711 List §7.95.
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simple. Stressas RPG system. 240p. 1771 List $8.
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ay we send vou vour choice of three of the prac-

tical. time-and-money-saving books on these
pages as part of an unusual offer of a Trial Mem-
bership in Electronics Book Club?

Here are quality hardbound volumes. each
especially designed to help vou increase your know-
how. earning power. and enjoyment of electronics.

These handsome. hardbound books are indicative
of the manyv other fine offerings made to Members

.important books to read and keep...volumes with
your specialized interest in mind.

Whatever vour interest in electronics—radio and
TV servicing. audio and hi-fi. industrial electronics.
communications. broadcasting. electronics as a hob-
by—vou will find Electronics Book Club will help veu
get the job vou want. keep it. improve it or make your
leisure hours more enjoyvable. With the Club providing
vou with top quality books. vou may broaden your

nowledge and skills to build vour income and in-
crease vour enjoyment of electronics too

This Special Offer is just a sample of the help and
generous savings the Club offers you. For here is a

Facts About Club Membership

@ The 3 introductory books Of your Choxce Carfy pubhshers’ retail
prices of up to $58 70. They are yours for onty 99¢ each {(plus
postage and handiing) with your Trial Membership

@ EXTRA BONUS! ff you act now and send remiftance win Mem-
bership Application. we will pay atl Shipping and handhing on your in-
troductory books. and you will aiso recerve the $4.95 paperback
book, ““Dictionary of Electronics.”” grving you 3 1otal vaiue of up to
$3.65.

® You will receve the Club News descnibing the current Seiection,
Alternates and other oHerings. every 4 weeks {13 times a year)

® tf you want the Selection. do nothing: it will be sent 1o you
automatically. If you do not wish to recerve the Selection, or it you
want to order one of the many Ahernates olfered. you Simply grve n-
structions ON the reply form (and in the envelope) provided. and re-
Turn it to us by The date specitied This date allows you al leas! 10
days n which to return the form. . because of late mail delivery, you
80 not have 10 days 10 make a JeCtSIOn and SO recerve an unwanied
Selection, you may return it al Club expense

@ Personal service f0r your account—no computers usec!

® To complete your Trial Memberstip, you need buy only tour addi-
fonal Monthty Selections or alternates during the next 12 montns
You may cancel your Memberstip any time after you purchase these
four books.

® All books—inciuding the Introductory Otter—are fully returnabie
atter 10 days it you're not completety satisfied.

® All books are offered al low Member prices plus a small postage
and handling tharge. Prepaid arders Stupped postpard

® Continuing Bonus: If you continue after Ims Trial Memberstip, you
wiil 2arn a Dividend Certiicate for every book you purcnase. Three
Certficates. plus payment of the nominal sum of $1.99. will entitle
you 10 a valuable Book Dwidend of your choie whech you may
choose from a list provided Members

Circle 24 on reader service card

Club devoted exclusively to seeking out only those
titles of direct interest to vou. Members are annually
offered over 50 authoritative books on all phases of
electronics.

This extraordinary offer is intended to prove to
vou. through vour own experience. that these very real
advantages can be vours...that it is possible to keep up
with the literature published in your areas of in-
terest,..and to save substantially while so doing. As

rt of vour Trial Membership. vou need purchase as
ew 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 vour Membership on these attractive
terms. simply fill out and mail the coupon today. You
will receive the books of vour choice for 10-day inspec-
tion. YOU NEED SEND NO MONEY! If vou are not
delighted. return them within 10 days and yvour Trial
Membership will be cancelled without cost or obliga-
tion
ELECTRONICS BOOK CLUB P.0. Box 10, Biue Ridge Summnt, Pa. 17214

ELECTRONICS BOOK CLUB

P.0. Box 10
Blue Ridge Summit, Pa.. 17214

[P1ease send the 3 books circied below and invaice me.
My remittance is enciosed. Send me the 3 books circled plus
“Oictionary of Eiectronics.”

Piease open my Trial Membership in ELECTRONICS BOOK CLUB
as | have indicated above. | understand the cost of the books | have
selected is only 99¢ each, plus a small Shipping charge. i not de-
lighted, | may return the books within 10 days and owe nothing,
and have my Trlal Membership cancelled. | agree 10 purchase at
teast four additional books during the next 12 months, after which
| may cancel my membership at any time.

m 487 510 563 582 586
640 667 N 672 676 681 683
m ns 2 732 812 .74

Name.___ Phone ____ —
Address = - S —
City____ e e
State Zip

(Foreign and Canada add 10°) RE-96
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letters

COMPUTER CLUB

A number of my associates in the
computer industry and | are forming a
Rhode Island computer hobbyist club.
Several members are already building
their own systems, including two Altairs
and two micros based on the MCS-6502,
and an assembler is being written in
Fortran to assemble MCS-6502 machine
language programs.

If any of your readers are interested in
either joining our ciub or in exchanging
programs and experience with the MCS-
6502 they may contact me at the following
address;

Rhode Island Computer Hobbyist
Club
16 Grinnell Street
Jamestown, Ri 02835
ROGER C. GARRETT
Ja(neslown. RI

TI MEMORY
| own a Texas Instruments SR-51
calculator, and | must rebut the claims
made by Thomas S. Cox in the July “Let-
ters”” column regarding hidden memory

capabilities in T| calculators.

It is true that if you press STO X, you
can press RCL X and recall that data, but
reader Cox failed to realize that the same
data is also entered in two or three other
registers. For example, if you store data in
““‘memory 6" by pressing STO 6, you'll find
that you can recall that data by pressing
RCL 3, RCL 4, RCL 5, or RCL 6.
Obviously, this is no good!

The table below shows the memory
arrangement of the SR-51:

RCL
1234567890
STO 1 x X X
2 X X X
3 X X X X
4 X X X X
9 X X X x
6 X X X X
7 x X X
8 X X X
9 x X X
0 X X X

Alas, Tl did not let their

calculators get out of the shop with any
greater memory capacity than adver-
tised.

ERIC G. LEMMON

Vandenberg AFB, CA

VASCAR WARNING

In the June issue, the ""New Products’
section features a device called a Sentu-
rion, and says: “'It detects and gives early
warning of all modern traffic control radar
systems, including the “Speed Gun" and
VASCAR moving radar systems.” This is
flatly untrue, and your readers should be
so advised.

The VASCAR system is not a radar
device. It is a passive system and does not
emit any signal to be detected. In opera-
tion, the operator enters the distance
between any two points, either manually
or by driving between them in his patrol
car. He then activates the device when a
suspect car passes (that is, is seen to
pass) one of the points, and again when
the suspect car is seen to pass the other
point. The VASCAR device reads out the

continued on page 16
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How to stock 300 instead of 112,000. All it
takes is RCA’s“Top of theLine” SK Series
1976 Replacement Guide. Our most
comprehensive list to date of transistors,
rectifiers, thyristors and integrated cir-
cuits — 300 RCA types to replace 112,000
in entertainment or industrial equipment.

Excellent Product. Excellent Catalog. As
aproduct, RCA SK replacement semicon-
ductors measure up to strict AQL stand-
ards. As a catalog, our 1976 Replacement
Guide is a thorough, accurate informa-
tional source, representing thousands of
engineering man-hours.

Get the “top of the line” now. With RCA’s
SK Series and RCA’s SK Replacement
Guide. Contact your RCA Distributor. Or
send $1.00 (check or money order) to
RCA Distributor and Special Products
Division, P.O. Box 85, Runnemede,

N.J. 08078.

“c " SK Replacement
Semiconductors

Circle 59 on reader service card

Semiconductors
made very, very easy.




Get total performance
your transceiver
with a Royce antenna!

from

Total performance is what Royce
offers you. And, who would know
better than we how vital it is to
match transceiver quality and an-
tenna quality?

We have a lot at stake. As our
reputation as innovators in person-
al communications grows, we simply
cannot afford to put the Royce name
on any antenna that does not meet
the highest standards.

That is why Royce settles for
nothing less than highest quality
cables...precision coil winding...
the use of brass on nearly every
fitting and piece of hardware...
chrome plating over brass...stain-
less steel whips.

We make sure your Royce anten-
na gets to you factory-fresh, too. It’s
blister packed, and shipped in an
individual corrugated carton.

In that carton you will find com-
plete installation instructions in a
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comprehensive booklet that tells
you why proper antenna installa-
tion is so important.

Go all the way, and get total per-
formance by matching the quality
of your CB with the quality of a
Royce antennal

We offer the complete line —bum-
per mount, body mount, rooftop or
deck models, trunk lip, magnet
mount, gutter mount, or California
mirror mount. Stainless steel or
fiberglass.

Write for complete details.

Follow the new leader!

T
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—<ovce
Royce Electronics Corporation
1746 Levee Road

North Kansas City, Mo. 64116
Call: (816) 842-7505 o Telex: 426-145

¥
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LETTERS
continued from page 14

average speed of the suspect car by a
simple distance/time comparison.

If the false claim was made by the
manufacturer, they would appear to be
guilty of false advertising. In any event,
one talse claim tends to diminish the
credibility of the others. Please advise
your readers that neither Senturion, nor
any other radar detector, will provide
waming of a VASCAR device.

ROY B. SCHERER
Richmond, VA

19847

| wrote you a letter a couple of years
ago congratulating you upon your no-

pussyfooting-around publicaticn of con-
struction projects for direct cornection to
telephone lines. We are all glad to see that
your position is gradually being vindicated
by the highest courts in the lanc. | congra-
tutate you also on your boldness in going
ahead with publication of direct-connec-
tion video construction projects, and | am
confident that you will be vindicated in
this also by relaxing or removal of present
excessively restrictive regulations.
However, | was only recently made
aware of an interesting by-product of such
activities. The occasion resulted from my
having subscribed to the magazine Tele-
tronics (which had been advertised in the
classified section of Radio-Electronics),
the purpose of which was to reveal all the
mysteries of how Ma Bell operated. | really

Could
the ultimate system
be all Crown ?

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

For instance: A
CX-824 tape deck, world-
renowned for reliable
performance. Connected to an
IC-150A pre-amp. With the signal
amplified by a DC-300A power
amp, proved in many thousands
of hours of professional use. Out-
put controlled, monitored and switched
by an OC-150A. Possibly a VFX-2 for personal
control of crossover points. And sound faithfully
reproduced by ES-212 electrostatic speakers.

All Crown. We think that system would b2
somebody’s ultimate. Certainly ours. Maybe yours.

Your own system, ultimate or not, might include one of the

Crown product alternatives. The D-150A and D-60 amps olfer

the same low distortion as the DC-300A, with less power. All
Crown recorders have the same quality sound, but you select

the transport, electronics, accessorles, heads or tracks you need.

For fast information, fill out the coupon below and send it
directly to Crown. Or circle the number below. Or visit your

Crown dealer, ultimately.

Send me information on [J amplifiers

Fast playback coupon

[ recorders

[ control centers [J evarything

When listening becomes an art, s
Address
w| CIOWwn =
e State Zip.

Box 1000, Elkhart IN 46514
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did not have a very clear idea of what |
was subscribing to, but as the issues
finally did start arriving | was mildly inter-
ested and often amused at the material
they carried, particularly by what | thought
was their paranoid conviction that the
Phone Co. was after them.

Two weeks ago | received this nasty
threatening letter from the ‘‘Security
Office™ of the Pacific Telephone and Tele-
graph Company, and it appears that not
only did PT&T succeed in putting Tele-
tronics out of business, but that they were
actually able to confiscate their mailing
lists. Now it is / who am feeling paranoid—
I'll bet PT&T sends copies of that sub-
scriber list to every regional telephone
company in America!

| am enclosing a copy of the PT&T
missive. It would appear to me to be
saying that dissemination or mere posses-
sion of information which COULD BE
USED for disapproved purposes is a crim-
inal offense—hence their urging that
copies of Teletronics magazine be de-
stroyed. | am committed to the position
that CURIOSITY ALONE is sufficient
“need to know,"” and that it is a funda-
mental freedom that criminality must be
judged by what an individual DOES, not
upon the knowledge which he has
acquired or what he COULD do with it.
CHARLES D. GEILKER
Assoc. Prof. of Physics
William Jewell College
Liberty, MO

Dear Telephone User:

On March 25, 1976, the Superior Court
of California, County of Los Angeles,
entered an injunction in favor of The
Pacific Telephone and Telegraph Compa-
ny and against Teletronics Company of
America, and others. Your name ap-
peared on a list (provided under Court
order) of subscribers, or potential sub-
scribers, to material previously published
and distributed by Teletronics Company
of America. Accordingly, for your protec-
tion and benefit, you are hereby given the
following notice:

IT IS A VIOLATION OF STATE AND
FEDERAL LAW TO USE ANY INSTRU-
MENT, DEVICE OR SCHEME TO OBTAIN
ANY TELEPHONE SERVICE WITHOUT
PAYMENT OF THE LAWFUL CHARGES
THEREFOR. IT IS ALSO A CRIME TO
PROVIDE INFORMATION TO ANY PER-
SON WHICH IS USEFUL FOR SUCH
PURPOSE. IN MANY STATES, THE POS-
SESSION OF OR DISSEMINATION OF
PLANS OR INSTRUCTIONS FOR SUCH
DEVICES IS A CRIMINAL OFFENSE.

VIOLATIONS OF THESE LAWS ARE
VIGOROUSLY INVESTIGATED AND PRO-
SECUTED. ACCORDINGLY, YOU ARE
URGED TO DESTROY ANY AND ALL
WRITTEN MATERIAL OR DEVICE YOU
MAY HAVE WHICH MAY VIOLATE ANY
OF THESE LAWS.

THIS STATEMENT IS BEING SENT TO
YOU BY ORDER OF THE SUPERIOR
COURT OF CALIFORNIA, COUNTY OF
LOS ANGELES.

The Pacific Telephone
and Telegraph Company

I'm in a state of shock. For the first time in
my life | don’t know what to say, except to
ask: Is 1984 8-years away?—Editor



A Replacement is an Improvement
with
Amperex RF Communications Components
RF Power Tubes,
RF Power Transistors,
Small Transmitting Tubes,
Microwave Triodes,
Silicon Rectifier Stacks,
Vacuum Capacitors,
Industrial Receiving Tubes.
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For complete information on
Amperex Replacement Tubes A p ®
and Components for: m e r ex
« RF Communications Transmitters TOMORROW'S. THINKING IN TODAY'S PRODUCTS

- Radio & TV Broadcast Equipment A NORTH AMERICAN PHILIPS COMPANY

« Industrial Power Supplies & Oscillators

« Microwave Ovens & Commercial Radar Equipment

- Scientific Instruments...

contact Bob Norris, Distributor Sales Operation.

Amperex Electronic Corporation, Hicksville. New York 11802.

Telephone: 516-931-6210.
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THE NEW
5 FREE
CATALOG

Send for yours
TODAY!
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NEW! SSB/CW Receiver covers 80-10 meter Ama-
teur radio bands. Excellent sensitivity and selectiv-
ity, all solid-state, built in AC power supply with T LT et W 248 e,
input for external battery operation. LSB, USB and | =il Lo N T
CW operation. The HR-1680 is an outstanding addi- | -

tion to ANY station, for only 319995
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[ Heathiit Lg Ly
! AC vrvp “Derstery

NEW! A CRT Tester/Rejuvenator that really
works! Whether you're a TV service professional, or
a hobbyist working on your own sets, the 1T-5230 can
really do the job! Tests, cleans and rejuvenates vir-
tually all CRT's, color or black and white, including
the new IN-LINE GUN types. Performs as well as
units costing much more, for only 38995

[ TREIT v evis]
'

NEW! Tri-Qutput Power Supply. Perfect for exper-
iments, design and service! The IP-2718 has fixed
5-volt and two variable 0-20 volt VDC outputs that
can be connected in any combination; and the two
20-volt outputs can be tracked. Fuil-featured, with
front panel meter, rugged bench-type case, univer-
sal binding posts. Real power supply versatility for

only 37995



Over 400 fun-to-build,  commetstcn”

money-saving e i s e
electronic kits! gl an stisfation, Seo what youcan

Digital Electronics Individual Learning Program.
A self-learning program for anyone who is into digi-
tal techniques. Digital fundamentals, circuit design,
microprocessor theory, lots more, brought to you in
easy, efficient programmed learning form — using
a 2-volume text, records, a low-cost electronic train-
er and experimenter parts. Learn the latest for just

$1099%

= ] P
» - 2 .:g, Ik .
A - Prices and Specifications
J e Digital Clocks and Weather In- subject to change
strumerts iacluding NEW Floor ‘ without notice.

] and Shelf Clocks with synthe-
sized Electbonic Chimes. N S
e Marine Zquipment including a i . Dept, 2021 "

NEW Charl Recording Depth % — Benton Harbor,
Sounder. . Michigan 49022

e NEW Houzewide Electronic T 1 -
Furnace/ABir-Conditioner Air o -i I N BN . r HEATH

Cleaner.

Schlumberger
e Stereo and 4-Channel Equip- Heath Company, Dept. 20-21
ment illClIldiﬂg three NEW Benton Harbor, Michigan 49022
l'sligh-perfotmance Speaker Please send me my FREE Heathkit Catalog. ] am not on your mailing list. I
ystems.
Also Co or "V, R/C Gear, Ama- Name
teur Racio Equipment, Smoke/ I
Fire Detector, Test Instru- Address o
ments, MOFE. m
City. State I 3
MAIL COUPON TODAY! <
g Zip . @
m
GX-325 f
(=]
BN E T EEEmE
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IMSAI 8080.

A commercial
vet personally
affordable

computer.

IMSAI 8080 4

o

W S

If you thought you could never afford
a computer at home, think again. The
IMSAI 8080 is built for rugged industrial
performance. Yet its prices are competitive
with Altair’s hobbyist kit. Fully assembled,
the 8080 is $931. Unassembled, it’s $599.

The IMSAI 8080 is made for
commercial users, and it looks it. Inside
and out. The cabinet is attractive, heavy
gauge aluminum. The heavy duty lucite
front panel has an extra 8 program
controlled LED’s. It plugs directly into
the Mother Board without a wire harness.
And rugged commercial grade paddle
switches are backed up by reliable
debouncing circuits.

The system is optionally ex-
pandable to a substantial system with

22 slots in a single printed circuit board.

And the durable card cage is made of
commercial-grade anodized aluminum.

The IMSAI 8080 power supply
produces a true 28 amp current, enough
to power a full system. You can expand
to a powerful system with 64K of software
protectable memory plus an intelligent
floppy disk controller. You can add an
audio tape cassette input device, a
printer plus a video terminal and a
teletype. And these peripherals will
function with an 8-level priority interrupt
system. BASIC software is available in
4K, 8K and 12K.

Get a complete illustrated
brochure describing the IMSAI 8080,
options, peripherals, software, prices
and specifications. Send one dollar to
cover handling to IMS. The IMSAI 8080.
From the same technology that developed
the HYPERCUBE Computer architecture
and Intelligent Disk systems.

Dealer inquiries invited.

VIS

IMS Associates, Inc.
14860 Wicks Boulevard
San Leandro, CA 94577

(415) 483-2093 Dept. RE-9

RUNPUTER RORNER

Substituting microcomputer
software for hardware

JOHN TITUS, PETER RONY, and
DAVID LARSEN *

A READER WHO FOLLOWS THE CURRENT LITERA-
ture on microcomputers will frequently
encounter phrases such as “hardware/soft-
ware tradeotls™ or “substitution of sofiware
for hardware.”” These phrases are strongly
indicative of anticipated applications for
microcomputers in the near future and do
much to explain why industry is so excited
about them. In this month’s column, we
would like 1o discuss how it is possible 10
“substitute” microcomputer software  for
hardware.
Let us first recall the definitions for sofi-
ware and hardware:
hardware—The mechanical, mag-
netic, electronic, electrome-
chanical, and electrical devices
from which a system is fab-
ricated.
software—The programs and rou-
tines used to extend the capabil-
ities of computers, such as com-

hardware represents the specific devices that
store, manipulate. receive or transmit digital
information. The microcomputer itself is
included in our definition of hardware. The
purpose of this month's column can be
simply stated as follows:

Through skillful programming it is

DO 8BIT
10 BIDIRECTIDNAL
07 DATA BUS

E 256 INPUT

MICROCOMPUTER = 5 vick seLect puLses

= | PROGRAM | b
INTERRUPT 3 . 256 DUTPUT
INPUTS = : [ OEVICE SELECT PULSES
FIG. 1

possible to substitute machine-level
routines and subroutines for specif-
ic hardware devices that store,

TABLE 1—SUBSTITUTION OF HARDWARE BY

SOFTWARE.
SUBSTITUTED HARDWARE NEW HARDWARE CIRCUIT SOFTWARE EMPLOYED
FUNCTION
1. PULSER, 500 ns T
MONDSTABLE 0s0 u ouT o
2. LOWDUTY-CYCLE F ouT
CLOCK (500 ns LSy it . TIMING LoDP
PULSES} s
052 our 2
3. DEBOUNCED PULSER it =1 2
. MONOSTABLE, LOGl(f Y S . TIMING LOOP
SWITCH CLEAR 5
—_— ouT3
03
bS4 ouT 4
3 *  TIMING LOOP
4 RIABLE DUTY-CYCLE - OL;TS
k. VA g
i 5C 74714 [ U :
CLEAR : TIMING LOOP
PRE, JMP
DS S
5. ONE BIT OF CONTROL 00— | — MVI A CTRL
INFORMATION FROM A 175 oUTE
MECHANICAL SWITCH 756.
ENABLE
07— i
6. EIGHT BITS OF CONTROL = CONTROL MVI A CTAL
INFORMATION FROM A — WORO ouT 7
SET OF EIGHT MECHAN o0 = 8212 =
ICAL SWITCHES 57 —dos
pilers, assemblers, narrators, manipulate, transmit, or receive

routines and subroutines.’
In our specific case, software represents the
machine-language program that is stored
within the memory of a microcomputer, and

* This article is reprinted courtesy of American
Laboratories. Dr. Rony, Department of Chemical
Engineering, and Mr. Larsen, Department of
Chemistry, are with the Virginia Polytechnic
Institute & State University. Mr. Titus is president
of Tychon, Inc., a microcomputer consulting
firm in Blacksburg, Virginia.

digital information. This activity is
called "'the substitution of software
for hardware."

Typical Substitutions
Typical hardware that is replaced includes
knobs, buttons, pulsers. switches, logic
switches. clocks, and small memories as well
as TTL integrated circuits that perform
(continued on page 24)
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“Learning to use a computer should be roughly equiva-
lent to learning how to make spaghetti”

Personal Computing is the new people/computer
magazine that understands this concept. We believe that
if you are bright enough to:

1. Brown % pound of hamburger in a large saucepan.

Add celery, 1 clove crushed garlic . . .

and etcetera, then you are probably bright enough to,

learn how to make practical use of your own, personal
computer. You are probably bright enough to play games
with it or make use of it for your own business or educa-
tional purposes.

Personal Computing looks at the computer as a
handy, powerful mind tool. One that expands your ability
to keep track of the many complicated aspects of
a modern society.

The first issue of Personal Computing includes the
following articles:

1. Part one of Spaghetti BASIC. Easy to learn course
on programming a microcomputer in the simplest of
computer languages, BASIC.

2. Ten Steps to Becoming a Computer Hobbyist. Tells
you about the phenomena of this newest breed of elec-
tronic tinkerer. And if you'd like to join the fun, we'll try
to guide you in the right direction.

3. The Equalizer. Zany feature by Nels Winkless il
that views the personal computer as “the most powerful
equalizer since the Colt 45 in the old frontier”

Personal Computing will provide educational articles
on basic computer jargon, computer architecture, and
computer programming. These articles will be written in
easy to understand language for the beginner and they
will serve as a reference for people already knowledge-
able in the field.

Another regular feature on Personal Computing will
be a section on "Future Computing. Also, each issue
will include a poster sized, four color computer graphic.

Personal Computing is a new kind of magazine, com-
pletely different from existing hobbyist publications.

Benwill Publishing, the publishers of Digital Design
and Minicomputer News, invites you to take advantage
of a special, charter subscription offer. For a limited time
only, you can subscribe to the first year of Personal Com-
puting for only $6. This includes a free copy of the initial,
October-November kickoff issue, plus the six bi-monthly
issues scheduled for 1977.

To subscribe to Personal Computing, fill out this coupon
and return it with your check to:

Personal Computing
|

Benwill Publishing Corp., 167 Corey Road, Brookline,
MA 02146, USA.

4

|
NAME |
ADDRESS |
CITY STATE & ZIP
Note: $6 special charter subscription rates apply to u.s. |
only. Mexico and Canada, $12 surface mail and $16 air- |
mail. Foreign airmail: $24. Charter rates increased $2 |
after September, 1976. N
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KOMPUTER KORNER
(continued from page 22}

digital functions such as debouncing. se-
quencing, shifting, adding. subtracting. com-
paring, and logic operations on multi-bit
digital words. Hardware that is nor usually
replaced includes simple TTL IC's such as
inverters. flip-flops, gates. latches, three-state
buffers. and counters.

Tradeoffs

Figure | illustrates the basic “tools™ that
you would cmploy in the substitution of
software for hardware, namely:

1. Programming.

2. The use of synchronized data

appearing on the bidirectional 8-

bit data bus, DO through D7.

3. Input and output synchronizing
pulses called device select
pulses.

4. Interrupts to the microcomput-
er.

In an 8080-based microcomputer, you are
able to generate 256 different input and 256
different output synchronizing-pulses. If you
need more pulses, you can always employ
memory 1/0 techniques. You therefore have
an unlimited number of synchronizing pulses
with which to coordinate the behavior of
almost any type of digital electronic circuit.
As you substitute software for hardware, your
main tradeoff will be speed of operation. It is
useful to remember the following rules when

doing this:

handic

Swedish-designed quality
In cb accessories, too!

1

8

14

handicC .-~ ~

14560 N.W. 60th Ave.. Kennedy Bidg.. Miami Lakes, Fla.

6) HN/HMT Mandset Telephone

1) FS-117 Universal Tester — it's a power meter: SWR. a

modulation meter: a crystal condilion tester: and a tone freq'y
plus 27TMHz signal generator! Checks entire CB band

2) SWR Bridge — Measures field sirenglh 8 SWR. Equipped wilh

special Whip Antenna for Checking SW conditions up to 1:3 on 50
Ghm cable

3) SP-1 Inline Watt Meter — Monltors output power & SWR for

top CB performance! 0-200W power range: 3-150MHz freq.
range. Dual scale.

4) LO-707 DC Converter — Converts 6V to 12V (DC to DC)

for use with all transceivers. Compact Rugged.

5) N712-SA AC Adapter — Converts 100VAC to 12VDC (2 Amp).

Has variable control. eiectronic fuse & voIt meter.

Handset telephone & holder
with switch-over relay & cabies. Forallhan dic mobile & base
unils,

7) “Powerpack” Sleeve — Exclusive, portable power supply with

stabiiizer. Converis ha ndic portables to mobile or base.
connects directly 10 12VDC — it's A Battery Recharger, too!

) BK-305 “Powerpack ' — Portable power supply. Converts
handic’s 3-Ch. moblie & 006 Minl-Scanner into portabies!
Uses normal dry Cells or rechargeable ball'ys

9) Connectors — Modern design. space saving. quallty products

for 1asling connections. Use with cables. chassis & panel mounts.
antennas. etc.

10) Battery *'10-Pack” — Load Into allh 1 ndic portables and

converted mobiles. Fealures 10 Nickel Cadmium balteries,
rechargeable more than 1000 times.

] 11) Speaker/Microphone — Use withh andic 4-Ch. & 6-Ch

portables that convert for mobile & base use.

12) External Speaker — A widerange speaker design useful for

cars. boats & Indoors.

13) Crystals — 0.003% freq’y lolerance 2'/> times better than FCC

regulations! Assure high quakty trouble-free performance.

14) Antennas — State-of-ihe-art design — 8 for portables;
6 for moblles including motor-driven retractables: 2 manne
types: and 2 base models. Noise Suppressor kils also availabie.

Hanaic CBradiosinciude: mobite/base tranceivers: hand-held personal
ponable CB systems: scanners with FM radio oplion. antennas;
microphones: seiective Call: and & full hne of accessories.

Send For FREE Catalog!

THE OEPENOABLE C8O FROM SWEDEN

33014 (305) 558-1522

In Canada: Scotcomm Radio Inc.. Chomedey. Laval, Quebec

r
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In the substitution of software for
hardware, the key tradeoff is speed
of operation. The execution of any
computer instruction takes time;
the more instructions that are used,
the longer it will take to execute
them.

This tradeofl is not as seriqus as it may
seem. Present 8-bit microcomputers are very
fast, and future microcomputers will be at
least ten times faster. The majority of existing
electromechanical machines are slow by
digital electronic standards. The human
senses cannot participate in activities that
require millisecond resolutions; i.e.. in an
input/output sense, we are very slow
machines.

Practical examples

Table | summarizes some of the more
commonly encountered situations where
hardware such as debounced pulsers,
switches, logic switches and clocks is replaced
by simple wire connections, latches. flip-flops
and inverters. We have provided abbreviated
versions of the software required. The reader
is referred to reference 2 for details on the
generation of the OUT n pulses. where n is an
octal number ranging between 000; and
377,

A *“timing loop™ is a short microcomputer
subroutine that generates a precise time
delay. typically greater than one hundred
microseconds. As can be seen from the table,
the replacement can be accomplished in most
cases by the use of one or two different
device-select pulses. A pair of OUT n instruc-
tions that bracket a timing loop are sufficient.
when applied to an SN7474 flip-flop. to
produce a monostable pulse of precise time
duration. The addition of a second timing
loop and a jump instruction changes the
output of the flip-flop to that of a variable
duty-cycle clock. the duty cycle being
controlled by the reiative time delays of the
two timing loops.

Of particular interest is entry 6 in the table,
in which an eight-position mechanical switch
or eight individual mechanical switches are
replaced by an 8-bit control word that is
strobed into an 8212 IC from the accumu-
lator with the aid of a device-select pulse.
This control word is latched by such an
action and can subsequently influence the
behavior of a rather sophisticated digital
circuit. The 8212 IC therefore functions as a
conirol regisier for the circuit. We have
directed your attention to this principle
because it is now being widely used in an
exciting new generation of interfuce chips
that reduce the number of wire connections
that need to be made between a microcom-
puter and an external device.

Table | provides only a few examples of
how hardware can be replaced by simple
software with the aid of device-select pulses.
Omitted from the table are the more obvious
hardware substitutions: arithmetic logic units
(SN74181). digital comparators (SN7485),
and shift registers (SN74194, SN74198,
SN74199). Such IC’s are replaced by micro-
computer instructions that add, subtract,
compare, and shift the 8-bit contents of the
accumulator register. R-E

References

1. Microprogramming Handbook (Santa Ana,
CA: Microdata Corp., 1971).

2. Bugbook Il Derby, CT. E&L Instruments, Inc.,
1975).



If you want an exciting future

like thls, it starts with

license!

Get that license at
home, the practical, step-
by-step ETI way!

Just imagine yourself with
the responsibility of running
aradio or TV station. Orin
command of an airport con-
trol tower. Imagine yourself
as a technician on the job in-
stalling, troubleshooting or
getting it all together for a
two-way communications
system at the local police or
fire department. It’s all great
work and you can get it!
You may find hundreds
of doors opening for you with
that FCC license. An FCC

license is required for thousands

of exciting jobs. You'll be in de-
mand! You'll be headed for a
future doing a job you like. And
you’'ll be getting a paycheck you I
like every bit as much. You'll have
all the security and confidence
that comes with being a licensed
professional in an important
career specialization.

Is FCC-license prepara-
tion hard to learn at home ?

No. Sure, there is a lot to learn.
And you’ll need a thorough knowl-
edge of the field. But through
ETI’s advanced instruction meth-
ods you can learn at home, ex-
pertly, and step-by-step, getting
ahead as fast as your time and am-
bitions permit, because you set
your own pace. Through ETI you
get all the materials you need. You
move ahead without missing a
single day from your present job.
Sooner than you expect, you'll be
taking that FCC examination.

Exclusive five-year
coaching agreement.

ETI offers you an exclusive five-
year coaching agreement! When
you complete the ETI FCC
License Preparation Course, you
should be qualified to pass the
appropriate FCC examination. If

you fail to pass, ETI will provide
furthercoaching, untilyoudopass,
for a period of up to five years.

Expert, personal help!

You get expert, personal help each
step of the way. Electronics Tech-
nical Institute instructors are
chosen for both their technical
competence and their skill as
teachers. They are licensed by the
State of New Jersey. They care
about you, because your success

is their success. Each assignment
you complete is a challenge to
them. They comment. . . help...
suggest. ..encourage...
as well as correct and
point you to the next
step. They bring

an FCC

simply as possible, to pass
the appropriate FCC
examination. You are
trained, detail by detail,
to satisfy specific exami-
nation requirements for
3rd, 2nd, or 1st Class FCC
Radiotelephone License
&~ cxaminations. And, by
Mt learning the ETI way, you
approach that examina-
tion with confidence. You
know what you need to
know! And, if you want to
combine FCC license
preparation with more
comprehensive electronics
training, you may want to
" choose ETI’s more detailed
and thorough Communica-
tions Career Program.

Get the facts FREE!

Don’t cheat yourself out of finding
out more. It's your future that's at
stake. The facts are yours free and
with no obligation. No salesman
will call. The time to do it? Now!
There'll never be a better time! Just
fill out and return the coupon and
we'll tell you
everything abouta
future that can
mean everything
to you! It’s all
there in a colorful,
fullyillustrated new
44-page catalog!

Electronics
Technical Institute

ou along quickly! A :
y g4 y Division of Technical Home Study Schools
Just what r------------------ﬁ

youneed to Bt e g Do e |
know. B O YES!I'm interested in a future with an FCC license. Rush me l

’ your free career information!
s(;[;;escfexg)eglayc = Send me information on these other fields of special interest: =

: = 7] TV/Audio Servicing ] Computers ] Business and Engincering
tical FCC I g i, gsmofmboes
License Prepa- S ERMSIESPRITTE K e Eis ]
ration Course is 3 Chmes oot i seseiion
des ned to do . :‘i"ldFmS ° Medical Electronics o l
l 1-F1 Slerco

g e e l [] Check here for Veteruns Information. .

one thing: pre- N i
me . — —_———— — -
pare you ade- i s Gemepmy i -
qu?tel}’: as l City___ __Seate___ Zip. -
quickly and | ———————r T T T L T T T
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The 3P+5 module
from Processor Technology
is the most versatile input-
output card for your Sol,
IMSAI or Altair system. It has
two 8-bit parallel 1/O ports,
with full handshaking logic,
and a serial I/O port. All on
a single card.

Checls this spiffy set
up. Run a keyboard and a
paper rape reader Into your
8080 system; then, output a
TV terminal and a tape
punch, all via the 3P +5.
And, you can still simul-
taneously run a modem
(Telephone Coupler) in and
out. We could write pages
about the 3P +5 talents. We
did, in fact. You can get our
59-page 3P+5 Owner’s
Manual (with schematics
and applications) for $4.95.
If, then, you do buy our
3P+S, we'll refund the $4.95.

3P+51/0 Module,
Kit Price
with premium grade,
low-profile soclets for
every IC, $149

Write Us abour all
our Sol/IMSAIl/Alrair
compotible plug-in

modules

Processor
Tech

6200-U Hollis Street
Emeryville, CA 94608

Circle 76 on reader service card

equipment

reports

Sencore CB41 Automatic
CB Performance Tester

AUTOMATIC
DERFORMANCE
TESTEA

Circle 102 on reuder service card

MANY OF THE EARLIER CB ENTHUSIASTS WERE
electronic hobbyists capable of installation
and checkout of a CB installation. A
substantial number of today’s CB equipment
buyers have no technical knowledge or
ability and depend almost entirely on the
dealer to provide installation, adjustment.
and service where necessary. Fact is, on most
Saturdays the average “auto radio/CB
dealer” and service stations doing CB instal-
lations have waiting times running from three
1o five hours before their one or two “elec-
tronic technicians”—usually the kid who does
the weekday lube jobs—can get to the basic
mobile installation. Then, adjusting a short-
whip antenna for minimum SWR can
consume fifleen minutes to a half hour. And
if the customer asks for proof the installation
is okay. there goes another half hour as the
technician connects test gear and then tries to
explain what the readings indicate.

One of the ways to move CB installations
along at a fast profit-making clip is to
provide as much automation of the adjust-
ments and checkouts as is possihle. As far as
the customer—the final user—is concerned. he
can tell whether the receiver is working by
how many stations he can hear. Few CB’ers
ever question the receiver’s performance;
most CB'ers are primarily interested in RF
power output, percent modulation and
antenna system SWR-—and it is these three
performance characteristics that are most
easily automated in an easy-to-understand
manner for the non-technical CB’er.

Sencore Electronics, 3200 Sencore Drive,
Sioux Falls, SD 57107, has come up with an
answer. Full automation of the transmit and
antenna characteristics is built into the new
Sencore CB41 Automatic CB Performance
Tester. This instrument measures RF watts in
terms of average power for AM transmitters

or peak envelope power for SSB transmitters,
SWR (standing wave ratio) in both absolute
values (such as 1.5:1) and in terms of green
(good). yellow (acceptable) and red (poor)
scale calibrations. and percent modulation of
an AM transmitter to 100%.

The CB4! actually consists of two units:
the meter itself which is powered by two 9-
volt transistor radio type batteries or an
external 9-VDC power source, and a power
sensing head that connects via a connector,
socket to the meter. (You can add extensions
between the head and meter if desired). The
sensing head is basically a reflectometer that
provides forward and reverse power sensing
for SWR measurements and an RF sample
for the power and modulation readings. It
also contains a 50 ohm non-inductive resistor
(25 watts max.). The sensing head is normaily
connected between the transceiver or (rans-
mitter and the transmission line. A switch on
the head determines whether the antenna or
the internal dummy load is connected to the
transmitter.

Now all this reads as routine as most other
CB test sets, so what justifies a suggested
retail price tag of $148? The difference is that
readings are all automatic: there's no need 1o
recalibrate the SWR meter for each antenna
adjustment or calibrate the modulation meter
to the transmitter’s specific power output
value.

The meter itself has three operating push-
button switches in addition to the power and
battery check switches. The swr pushbution
provides a direct SWR reading without the
need (o calibrate for forward power-
whatever the meter indicates as the SWR is
the SWR regardless of the power output of
the transmitter. If you are adjusting a mobile
antenna. simply trim the antenna adjusiment
for the minimum SWR reading. You don’t
have 10 recalibrate the meter after each
adjustment because that’s done automatically
by a built-in nulling circuit. Since you can
track SWR continuously, a typical loaded
antenna tuning for minimum SWR takes
ahout 30 seconds; and the customer can see it
all taking place without asking why you keep
fiddling with the calibration knob.

Same procedure with the AM modulation
measurements. Just press the % MoD switch
and the meter automatically nulls the
forward power calihration and the user can
see the modulation reading directly, without
questioning why you keep adjusting a cali-
bration control. The percent modulation
readings are calibrated for continuous tone,
as can be provided by whistling into the
microphone or by holding the mike in front
of a small speaker connected to an audio
generator. (The Sencore CB42 Automatic CB
Analyzer contains the required generator and
a special microphone coupling device. We'll
do a report on the CB42 in a future issue.)

continued on page 28
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EQUIPMENT REPORTS
continued from page 26

Similarly. the peak envelope power output
readings are calibrated for a two-tone gener-
aior.

You can, however, get meaningul measure-
ments for a customer by just speaking into
the microphone. For AM, the readings will
be essentially the same as for tone. For SSB.
the peak envelope power for voice will
always indicate higher than 12 watts PEP (the
legal limit) if all is okay. Note that regardless
of claims by anyone, there is no general
purpose meter-lype test equipment that can
indicate SSB PEP output using speech. For
accurate measurements. a two-tone signal of
500 and 2400 Hz must be fed into the
microphone (or microphone input).

The third CB41 function is power output.
Pressing the RF WATTS pushbutton gives you
the continuous AM (carrier) RF-output or
the SSB PEP. By flipping the switch on the
sensing head. the readings indicate the trans-
mitter’s output into the S0 ohm dummy load
or into the antenna system.

While this might all sound easy. making
the readings automatic is what makes it
expensive. but also time saving—and time
means more business to today's CB service
center. Because of the CB41's forward power
automatic nulling feature for the SWR and
AM modulation readings. it is possible 1o test
or checkout a new CB installation as fast as
you can press three buttons; and you can
adjust an antenna for minimum SWR in less
time that it takes to calibrate the typical SWR

meter for the first reading. Best of all, you
can obtain your readmgs right at the antenna
even though the sensing head is at the trans-
mitter because you can easily connect a
home-brew extension cable.

Obviously, the Sencore CB41 is a little too
sophisticated and hngh priced for the typical
CB hobbyist, but it's the answer 10 the
Saturday jam-up in most CB service
centers. R-E

Vector P180 Slit-N-Wrap
Wiring Tool

S el s € oo ST R

Circle 103 on reader service card

AT FIRST GLANCE THE PI180 DOFSN'T 1 OOK
like much. But after a thorough examination
and some on the job experience. your
opinion moves 10 the high end of the scale.
The ool is a 6-inch cylindrical wbe with a
wire spool at one end and a wire-wrapping
bit at the other. A knurled finger-grip is
provided for easy handling. It is made speci-

fically for use with No. 28 AWG nylon
polyurethane insulated wire on 0.025-inch
square posts. However, it does work with
other posts, wire and methods by giving up
some of the conveniences. The tool is
funneled making it easy to thread. A hold-
down spring puts drag on the wire 10 main-
tain correct wrapping tension.

To use the P/80, 1ake a breadboard that
has been prepared with a matrix of wire—
wrap terminals, pull a small length of wire
out of the end of the tool that can be held
secure. and then put the bit over the terminal
and turn the tool smoothly in a clockwise
direction. There is no prestripping of insula-
tion as with conventional wire-wrap methods.
The wire used is the same used in Vector’s
Model P173 solder-through wiring pencil. In
this case, the insulation is scraped away when
wrapping the terminal by a sharp edge where
the wire leaves the wrap bit. If you look
carefully at the dispensing end of the tool.
there are actually two openings. The center
round one is where the terminal fits. The
second hole is a rectangular slot that is
sharpened in one corner. Only when the wire
is withdrawn at the proper angle by rotating
the tool over the terminal in a clockwise
direction does it contact the sharp edge
scraping off the insulation. As long as the

angle between the wire and tool is kept below
45 degrees there is no danger of damaging
the insulation when dispensing wire between
posts.

After the terminal has been wrapped with
seven or so turns, the tool is simply lifted and
an extra turn is looped around it to guard
against shorts. The wire can then be routed to

When you think of receiving tubes,
think of RCA and the man
who's got them all.

g
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the next point. Seven turns gives 28 points of
contact for high reliability. A second instru-
ment, the P/83 chisel knife and forming tool
is a nice complement for trimming and
holding the wire ends during the wiring
operation. One end of the companion tool
looks like a screwdriver but is actually a
sharp knife-like blade. By pressing the P/83
against the wire and the board, the wire is
neatly severed precisely where you like. The
other end is insulated and will hold the wire
when starting the wrap action and when
routing the wire between posts.

If you don’t believe it works. take apart a
wrapped connecion or two and look at the
wire with a magnifying glass. You'll sce
where the insulation has been scraped away
and where it has contacted and indented by
the terminal post edges. That is essentially
what [ did in addition to making some
resistance measurements of the completed
Wraps.

All this may sound very exacting, but is a
very simple operation. No appreciable force
or particular skill is needed. Excessive force
should be avoided as it may create problems
by breaking the wire. The head of the tool
can be replaced when the cutting edge
becomes dull. but Vector estimates its life to
be over 10.000 connections. The whole oper-
ation is very clean and not a chore as some
supposedly labor=saving gadgets actually turn
out fo be.

Round or rectangular terminals under 0.35
inch diameter will fit the center hole. If you
reallty want to wrap other size or shape
terminals such as round ones you can do it
but you will have to solder the terminals to

make reliable connections. Remember that
you can still use the solder-through wire and
won’t have to strip it first. Generally, it takes
more care to solder this wire and longer
applications of heat than with normal
soldering techniques. Large terminals can
also be wrapped in pencil-like fashion but
this is pretty far afield from the purpose
behind the tool.

Give some thought to where all the wires
are going when you lay out the circuit since
there is limited room on each post and it is
wise to daisy chain from one to the next. In
other words. wire from one post to another
and then continue on without cutting the
wire.

The Vector P180 sells for $24.50 with two
100-foot rolls of the No. 28 gauge wire. There
is also a $69 P60 Eleciro Wrapper which is a
cordless power tool that spins the P180. The
P183 Chisel Knife Tool is a $1.95 option and
$8 replacement P/80 bits are available. Bits
for other wire sizes will be available in the
future. Wire is purchased at $2.75 for a
package of three 100-foot spools. and comes
in green, clear. red, and blue. For further
information. contact: Vector Electronic Com-
pany, Inc., 12460 Gladstone Avenue, Sylmar.
CA 91342. R-E

Texas Instruments LCM-
1001 Microprocessor
Learning Module

THL LCM-1001 LEARNING MODULE USES THE Tl
SBP-0400 integrated circuit. Before looking

at the microprogrammer, some introduction
is necessary since this device is different than
the majority of the microprocessors you have
seen written up. Actually the SBP-0400 is not
a pP but more correctly it is a 4-bit expand-
able parallel binary processor element. The
I°’L (Integrated /njection Logic) circuit is one
step down in hierarchy from the mP. To
expand it into a mP takes additional control
logic and memory circuitry. Further expan-
sion will convert the mP into a full micro-
computer.

Circle {04 on reader service card

The instruction set can have as many
operations as the combinations of the 9-bit
input microinstruction code allows—a total of
2% or 512 instructions. The very flexible
design of the processor clement allows anth-
metic and Boolean, logical shift. circulate,
and register transfer operations. and combi-
nations of these operations in a single clock
cycle. To perform a single macroinstruction
of a microprocessor, a series of microinstruc-
tions are carried out by the additional control

Circle 57 on reader service card

You name it and your RCA Distributor’s got it. Glass
tubes. Miniatures. Metal tubes. Novars. Compac-
trons. Nuvistors. Nearly 1100 types — all of the
highest quality standards — the same standards
that have made RCA tubes the most widely used.

And he’s got what you need when you need it. You
can count on your RCA Distributor to be well
stocked — ready to supply you with RCA receiving
tubes at all times.

Plus you can get RCA service and business aids,
too. Get all the help you need with our popular
caddies, service tools, technical literature and a
wide assortment of in-store signs and displays.
Your RCA Distributor will tell you how to get them.

Get your share of gifts — Tear ‘'n’ Share ‘76. This
RCA dealer awards program runs through Novem-
ber 30, 1976. Don’t miss your share of the rewards
for using RCA receiving tubes and color picture
tubes. Ask for a Tear ‘n’ Share ‘76 Prize Book.

See your local RCA Distributor for all your tube
needs. RCA Distributor and Special Products
Division, Buiiding 206-2, Cherry Hill, N.J. 08101.

Receiving
Tubes
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circuitry and memory. A read-only-memory
holds a microprogram or series of microin-
structions that are executed for the specific
higher level mP instructions.

The processor has a programmable logic
array (PLA), an operation register (OR), an
anthmetic logic unit (ALU), a relative posi-
tion control, eight 4-bit register files (the 8th
is the program counter), a working and
extended register, and a number of multi-
plexers and busses.

The mask programmable PLA lets the user
ultimately select the instruction code format
he wants for specific operations. The stan-
dard factory PLA program has a very versa-
tile set of 459 unique operations.

Two or more of the IC’s may be chained to
expand the computer word length in 4-bit

increments starting from a single SBP-0400 4-
bit machine. Two input-terminals control the
way data shifts are handled through the
interconnected devices. They are set hard-
wired to a logic 0 or a logic | according to
whether the particular package is the most,
least, or an intermediate significant package
in the element chain. These terminals also
determine the input/output assignments.
The LCM-1001 is essentially a recharge-
able battery powered SBP-0400 with a
control panel. The panel has microinstruction
and data inputs, six control switches, and a
total of 29 LED indicators. There is also a 40-
pin socket for carrying out the more complex
exercises and for expansion into a mC if
desired. Each pin on the socket corresponds
one-10-one to the SBP-0400, except for pin-40

If Youre The Kind
Who Demands
The Best...

We've Got

To Hand It To You

]
* MEET
THE -

s
'FAMII.VE‘
=3 N
7 N\

Send For Our Free Catalog

This is the one with the smooth working,
machined, undercut mating parts 11) that
can't slip out.

This is the one with the reinforcing
flange (2) thatpractically eliminates stress
breakage.

This is the original. The first of its kind
and still the best of its kind. CHANNEL.
LOCK. Be sure you get the real thing.
Look for the trademark on the handle.

CHANNELLOCK, INC., ¢« Meadville, Pa. 36335

JCHAN YeL LOCK

The ORIGINAL Tongue-'N-Groovar

Circle 3 on reader service card

which connects to the power supply.

The LCM-1001 is designed to teach about
the SBP-0400 by the time proven hands-on
method. A pushbutton clock-puise generator
lets you step through instructions one at a
time. In this form it is strictly a learning
module and should not be confused with an
automatically clocked microcomputer sys-
tem.

The unit comes with a 150-page instruction
manual. Most other systems sorely lack this
type of documentation. One word of
caution—the manual is not written for the
beginner and reference is made to a text for
the necessary background information.

You are warned by the manual that you
cannot skip the important early part of the
text and expect to get anything out of the
LCM-1001 by “playing” with the switches.
And of course if this is what you attempt
you've simply wasted the purchase price.
After you read through the detailed descrip-
live material and have at least digested a
portion of it. you can then move on to the
module itself and begin to run some simple
programs. You will find yourself going back
to the previous material. It is during this
phase that you will actually begin to under-
stand what is going on. As you work the
examples, you are encouraged 1o try some of
the ideas that come into your head. For
example. you might try to get the same
resulls as a text program in some other way.
You can also attempt to see how a micropro-
cessor, such as the TMSB8080, works by
writing a series of microinstructions that
carry out some of the operations in the 8080
instruction set.

There is a real need for this type of module
that for $149.95 allows understanding of the
computer at its most elemental microinstruc-
tion level. The learning module is a very neat
plastic enclosed 6% X 5'2 X 2-inch pack
age. After the hobbyist. technician or engi-
neer has mastered the basic concepts he can
then go on to make his own controller and
1/0 interfaces. Three follow-on modules are
planned for future release. They are a PROM
controlier, memory. and input/output mod-
ules.

Inquiries should be sent to Texas Instru-
ments Incorporated. Inquiry Answering Ser-
vice, P.O. Box 5012, Mail Station 84, Dallas,
TX 75222. R-E

Hickok Model 217
Semiconductor Analyzer

Circle 105 on reader service card

INTEGRATED CIRCUITRY IS BECOMING MORE
and more useful in service-type test equip-
ment. The Hickok Electrical [nstrument Co.
has a line of automatic transistor analyzers
that is a good example of this. Starting with
the Baby Beur, the shirt-pocket size model

continued on page 32



Realistic

, is out front
in cassette decks!

—FIEALISTIC. SCT-11 STERED CASSETTE TAPE DECK

" agiant step
forward for your
system:

the new front-loading SC1-11
with Dolby on tape and FM.

Most decks give you Dolby™ noise reduction only on standard or CrO: tape. LED function indicators. Dual
tape. But the Realistic® SCT-11 also brings improved concentric recording level knob. And you get full
fidelity to FM — by plugging into your receiver's tape Autc-Stop, plus automatic recording in mono, on both
monitor and decoding Dolbyized stereocasts. You can channels, when only the left channel is plugged in. Ask
stack this deck or install it between shelves, because for 14-849, pay only 229.95 at participating stores, get
everything's out front. Lighted cassette compartment. the out-front deck that leaves others behind. Walnut
Oversize VU meters. Bias selector for finest sound from grain vinyl-over-metal case included.
RADIO SHACK 1977 CATALCG! R d
(7 Scrowss concs | FREE AT OUR 4200 USA a Io ae
I D STORES AND DEALERS
STARTING SEPTEMBER 1st! A TANDY CORPORATION COMPANY
EXCITING 56th ANNIVERSARY EDITION OVER 5000 LOCATIONS e 50 STATES # 9 COUNTRIES
EXCLUSIVE ON ALL 164 PAGES > ¢ U —
OVER 2000 ITEMS e FULL COLOR Just Say “Charge It |ESEEECEY ! Dolby is a registered trademark

| Hi-Fi o CB o Radios ¢ Phonos e Recorders [ at participating stores
Tape o Kits e PA ¢ Intercoms e Parts

of Dolby Laboratories, Inc

Retail prices may vary at individual stores and dealers
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To My People.
The microcomputer revolution is
in danger! Unscrupulous
mercenaries have infiltrated our
ranks. They promise new freedom,
but their equipment is an insult to
our cause. High priced toys with
blinking lights. Useless frills.
TIC TAC TOE games. iIncompre-
hensible manufacturer's specifi-

cations masquerading as
teaching material.

Do not settle for inferior devices.
Arm yourselves with E&L
Instruments’ MMD-1. The Mini-
Microcomputer with important
advantages.

® A complete system of self-
instruction. Provides under-
standing of microcomputer
technology as well as specific
instruction on our MMD-1

® B080A CPU, keyboard entry of
data and instructions, LED
indicators.

® 256 words of R/W memory, and
256 of PROM, programmed for
keyboard entry of data.

® Buffered connector outputs for
system protection and expansion.

® Built-in interfacing breadboard-
ing socket provides access
to input/outputbusiinesand
other critical control lines.

Choose from 2 different battle
plans:

MMD-1A: Complete, assembled,
tested Mini-Micro Designer with
software moduies...including
Bugbook Nl . . .. . .. .. $500.00
MMD-1K: Complete parts in kit
form and PC Boards necessary to
build Mini-Micro Designer . . . in-
cluding Bugbook Il . . . . $350.00

Your MMD-1A or MMD-1K can be
ordered directly from Circuit
Design, Iinc. Please complete
coupon below:

RADIO-ELECTRONICS

w
N

CIRCUIT DESIGN, INC.

Division of E& L Instruments
PO, Box 24, Sheiton, Conn. 06484

Please send me MMO-1A

(Price $500.00}

Please send me MMD-1K
D (Price $350.00)

Name

Address

City State

2ip—_______ Telephone

Enclose check or money order, or numbers
from BankAmericard or Master Charge
Postage wiil be prepaid anywhere in
continental US.

EQUIPMENT REPORTS
continued from page 30

215, it goes to a middle sized (Mama Bear)
model 217, and then 10 Papa Beur, he larger
model 220. The model 215 has been previous-
ly reviewed. and now we come 1o the model
217. This uses the same automatic test circui-
try. Well, almost completely automatic: you
do have 1o hook up three test leads! After
that, the internal circuitry does all the rest.
These will test any transistor in-circuit or out-
of-circuit-bipolars. JFET's. UJT's, diodes,
Zeners. SCR’s, Triacs. etc.

The three color-coded test leads have the
EZ-Hook miniature clips and can be casily
connected to any transistor. Even if there is
only a little bit of lead showing. If there isn't,
you can use a handy three-pin probe. This
probe has very sharp tips and will penetrate
any coating. insulation, etc. The three pins
are adjustable. Then you push the switch on
the 217 10 TRANSISIOR and it does the rest. It
scans all possible combinations of the three
leads. When it comes 10 the right one. it files
this away in its memory. At the end of the
scan, the panel lights tell you whether the
ransistor is GOOD. BAD. NPN or PNP. and also
which lead is the base (or the gate if it is an
FET!). It will make in-circuit tests of any
transistor that has more than 500 ohms of
impedance shunted across it.

If the circuit has less than this, the 2/7 will
read it as bad. The lights will keep on
blinking and the BAD light comes on.
However, the manual cautions you that any
transistor reading Bap should be taken out of
the circuit and retested. If it reads saD now,
then it is. I verified this. I checked out one of
the little orphan radios that are so common
now. The 217 picked out three bad transistors
in the blink of an eye. (Should have said
“Blink of an LED", for that’s what all the
indicator lights are.) There is one extra
feature. If you hook the 2/7 to the output
transistors of a radio. especially transformer-
coupled types. you'll hear the “beep™ of the
scanning signal' Automatic test of speaker
and output transformer for open circuits!

If the switch is turned on with the test leads
open, all lights blink and the BaD light glows.
This is the normal indication.

The model 217 is very handy for testing
transistors before you install them. | had a
couple of odd-ball transistors that | was going
to use in a radio. Testing these showed that
the package marking was wrong! The base
wasn't on the lead they showed. Things like
this can save a whole lot of time.

When testing. the lights blink as soon as
the switch is turned on. They will keep on for
one second. this is all it takes to make a
complete scan! If the transistor is good. it will
then light the appropriate lights to indicate
polarity. base location, etc., and hold this for
3 or 4 seconds. Then, the cycle starts over
again. For diode testing, only leads | and 3
are used. Throwing the switch to DIODE, starts
the test. The GooD N or Goob P light will
come on if the diode is good. The panel
markings show which test lead is on the
anode and which one is on the cathode. This
can be very handy for identifving the cathode
on those diodes that are so small you can’t
even see ‘'em, let alone read any markings. A
3-pin transistor socket is mounted on the
panel: lines from each pin go to the banana
Jacks for base identification.

The 2/7 has a very unusual panel meter.

This is used for leakage and identification
tests. These tests should be made out-of-
circuit for valid results. To read leakage.
hook up the transistor and wait ll the
circuitry has finished cycling. then push the
TEST-HOLD button. The leakage can then be
read directly on the meter. The meter is a
little unusual. Tt is specially designed so that
it can read leakages from 1.0 microamp up to
5.0 milliamps—all on a single scale. A range
of 50.000 to 1! (Talk about nonlinear!) This
test will read either 1., or Iebo of transistors.
or I of FET's.

For identifying the type of material. Ge or
Si, push the TEST-nOLD switch and then push
the LEAKAGE-IDENTIFY switch. The transistor
will be identified by the meter reading. If the
meter is in the orange scale, the device is Si.
If the meter is in the blue scale. the device is
Ge. Transistors with excessive leakage will
throw this off. The allowable leakage for
power or signal transistors. for cach type, is
shown by special scales on the meter.

The model 217 can be powered from the
AC line or from two 9-volt transistor batter-
ies. These may be the stock types or recharge-
able NiCad types. A built-in circuit may be
hooked up for recharging. The BATIERY-AC
selector switch is located in the handy
compartment on the top, where the line cord
and test leads are stowed. A handy baii-type
handle is used to prop it up for the casiest use
on the bench.

The manual gives vou simple tests that can
be made to make sure that it is working
properly. This requires only a good silicon
transistor. a meter able to read 1.0 mA and
30 mA. and a decade resistance box. The
circuitry used is durable and normally trou-
ble-free. A one-year warranty is given with
provisions for one more year al a nominal
charge.

A very handy instrument and one that
meets the prime requirement for all commer-
cial test equipment. Properly used it can pay
for itself in time saved, in only a short
time.

For more information contact: Hickok
Electrical Instrument Co., 10514 Dupont
Ave.. Cleveland. OH 44108. R-E

Town Board orders Cablevision
to cease repair of local TV's

As a result of representations made by
the local Television and Electronics Ser-
vice Association (TESA), the Oyster Bay
(New York) Town Board ordered Cablevi-
sion of Jericho to "cease and desist” from
offering TV repair contracts to the more
than 30,000 cable customers in the
town.

Neil Gaylor, president of the local TESA,
appeared at the board meeting with a
delegation from the Association. He
stated that Cablevision was not only
undercutting standard service contract
rates—normally $125 per year—of the 400
service shops in the area, but that more
than 1,000 persons would be out of work if
the practice continued.

Cablevision’s franchise prohibits the
company from going into the repair busi-
ness. The contention of Cablevision's
attorney that the company was merely
acting as an agent for Broadway Mainte-
nance, which does the actual repair work,
was brushed aside by town attorney
Joseph Colbey. “Broadway Maintenance
is an alter ego f Cablevision, subject to
the same restrictions,” he said. R-E



awinning
picka Sansuli.

With the development of the Sansui cassette
decks. the cassette can tuly be called a high
fidelity medium. Only with the technical accuracy
and near perfection of these Sansui models
can the musical recording and reproduction do
full justice to the capabilities of the cassette
being used.

The new Sansui vertical front-load series has
achieved extremely low wow and flutter by
isolating the capstan drive from the reel drive.
This is accomplished by a slip-free drive
belt coupled to a mirror finish, extra large
flywheel. Our new decks incorporate the
newest Dolby* IC chip technology to give
you a full 10 dB improvement in
signal-to-noise ratio. All mechanical
controls are inter-locked so you can go
directly from any mode to any other
without going through stop, to prevent
damaging valuable tape.

The SC-3000 and SC-3003, top-of-
the-line models with 0.09% (WRMS) wow
and flufter are stacked with attractive
features: front-access tape compartment
positioned right-side up, fully automatic
stop-shut/off, areliable and easy-to-read
3-digit tape index counter with a very
useful Memory Rewind Section, highly accurate
VU meters, peak level indicator, extremely
hard Permalloy record/playback head for
long life and outstanding performance.

All four models in this Sansui series, from
under $290.00** to under $370.00,**
share many of the same outstanding
features for true high fidelity performance
at attractive prices.

The Sansui SC-636'at under
$280.00,** a leading all-around deck.,
delivers fine quality sound without costly
frills. As with the higher priced models. the
SC-636 offers fully automatic shut/off,
illuminated VU meters, built-in Dolby*

Type B Noise Reduction System, low wow
and flutter and an excellent signal-to-
noise ratio.

Sansui has stacked its decks. Stop in
at your nearest franchised Sansui dealer
today and buy one of these outstanding
new Sansui series to stack yours.

* Dolby is a trademark of Dolby Laboratories Inc.
**The value shown is for informational pumposes only.
The actual resale price will be set by the individual
Sansut dealer at his cption.
!Simulated walnut grain

SANSUI ELECTRONICS CORP.

Woodslde, New York 11377 « Gardena, California 90247

Sa[l_sul_ SANSUI ELECTRIC CO., LTD.. Tokyo. Japan « SANSUI AUDIO EUROPE S.A.. Antwerp, Belgium
In Canada: Electronic Distributors

Circle 91 on reader service card
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Anybody
who’s into
electronics

certainly should be getting

the everyday convenience and
family security of automatic garage
door operation. .. especially

now, with Perma Power's

great Electro Lift
opener...
made to fit

in the trunk
of your car,
designed for
easy handling
and simple
do-it-yourself
installation.
Available now at a
surprisingly low price from
your distributor.

P.S. Show off your opener to
your friends and neighbors. You'll
probably be able to pay for yours
with what you make installing
openers for them.

¢ Perma Powern

Chamberlain Manutacturing Corporation
Perma Power Division
5740 North Tripp Avenue, Chicago, |llinois 60646
Telephone (312) 539-7171
Circle 45 on reader service card

New digital relay system uses
frequency-shift keying

Increasing digitization of communica-
tions traffic, the need to use higher
frequencies to meet future transmission
capacity requirements, and economical
aspects are among the reasons cited by
Siemens for introducing a new microwave
relay communications system, the PSK

THE SIEMENS PSK 120-240/15000

120-240/15000. The equipment is now
undergoing tests by the German postal
administration.

The system operates with phase-shift

keying at 15 GHz. Information is contained
in the phase shifts at 0, 90, 180 and 270
degrees. Transmission is at the rate of
8.448 megabits per second.

All transmission and reception equip-
ment is contained in a weatherproof
housing roughly 27 X 27 x 14'/; inches,
the front of which acts as the parabolic
antenna. A total of eight transmitters and
eight receivers can be used with one
antenna. Four employ vertical and four
horizontal polarization. Capacity is 1920
voice channels in two 120-MHz wide
bands. Power is one-tenth or one-haif
watt, as desired.

Relay hop distances vary according to
conditions; rainfall figures for Germany
indicate spacings of about 14 to 18 miles
between antennas.

Input unit for ELF transmitter
helps submarine communications

An electronic device that enables a
land-based transmitter of sufficient power
to communicate with deep-cruising sub-
marines almost anywhere in the world has
been shipped by Sylvania to the Navy Test
Facility in northern Wisconsin.

Known as an Input Message Processor
Terminal, it includes a modulator, a tele-
type machine and a computer program.
Under program control it encodes mes-
sages and modulates the ELF transmitter
at the Wisconsin test facility.

The ELF band (30 to 300 hertz) is the
only one useful for communicating with
submarines deep in the water. Subma-
rines can receive necessary messages on
that band without rising to the surtace,
reducing the danger of detection and
destruction. The Wisconsin test site has a
buried antenna of fantastic size for such
communications.

NESDA EVALUATES MAGNAVOX EQUIPMENT

NESDA SERVICEABILITY EVALUATION TEAM are evaluating the Magnavox T-995 and T-991

chassis at the company’s Fort Wayne (IN) engineering laboratories. Left to right, standing are
Dean Mock, Bob Schladetsch, Steve Carpenter, James Smith. Foreground, kneeling: Stu

Leightner.



Automatic Frequency Counting
and Display to 6ONIHz
with THz Resolution

B vopEL 1801, $240

For taboratory, production line or maintenance
applications, the Model 1801 will meet most
requirements for sensitivity, ruggedness and
dependability. With the Model 1801 you can
watch oscillator adjustments, monitor RF and
audio frequencies precisely, do fast production
testing, check critical countdown chains, cati-
brate signal generators and check CB frequen-
cies.

Automatic ranging 20Hz—40MHz is guaranteed.

Ranging to 60MHz is typical. Retliabte TTL cir-
cuitry updates the six-digit display five times
rer second. Resolution to 1Hz is obtained by
switching to the 1SEC mode that suppresses
the leading digits above 1MHz.

Specified accuracy better than 10PPM, 0-50° C.
Maximum aging rate 10PPM/year.

The 1801 is compatible with prescalers that
will extend its usability into the UHF range.

For detailed specifications and a no obligation,
10-day free trial, contact your local electronic
distributor or B&K Precision.

KHz
CQVER MH2

MHz display of 3.579548 MHz input (AUTO mode)

KHz
CVER MHz

KHz display of overflow of 3.579548 MHz input (1SEC mode)

1€ PRECISION

PRODUCTS OF DYNASCAN

6460 W. Cortland Avenue
Chicago, IL 60635 312/889-9087
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SOLIDSTATE

State of

Microprocessors—assembling a system,

software and system modules

KARL SAVON
SEMICONDUCTOR EDITOR

YOU'VE FINISHED READING THE MANUALS AND
you have a working knowledge of the micro-
processor instruction set. Waiting in front of
you is a set of IC’s to build your microcom-
puter. Suddenly you are hit with cold reality:
How do you put this thing together and get it
to run? And how do you get that program
you've been working on into the memory?

Getting started

So I'll make a recommendation. Take a
serious look at what’s available in microcom-
puter kits. Assuming you've already decided
on the microprocessor you want to work with,
be it the Motorola M6800. the Intel 8080, the
MOS Technology MCS6502 or the Fairchild

F8, the field is narrowed and you can choose
a microcomputer kit depending on the final
goal and cost. You'll find relief in having all
the busses and control wires connected for
you as well as the input/output interfaces
taken care of.

I's one thing if you’re an experienced
computer engineer and have a good idea
where everything should go. But if you're a
novice or even an experienced technician or
engineer lacking in microcomputer savvy, the
breadboarding kit route will save you lots of
woes. No matter what you've heard, the
microprocessor is not simple for the beginner
to use. The manuals, diagrams, and software
that are provided with the kit will be in-
valuable in getiing your system working and
in learning the less obvious details quickly.

If you are really determined to do your

own thing and insist on making PC boards
etc., then at least start with a system sche-
matic provided by the microprocessor manu-
facturer.

The numerous breadboarding systems on
the market—such as the MITS Alwair 8800
and 680, the Microcomputer Associates
JOLT kits, the Electronic Product Associates
Micro-68. Control Logic’s L and M sertes,
Cramerkits. E & L Instruments MD-1 and
the Sphere OCC—come with assortments of
CPU’s. power supplies, input/output inter-
faces. and programming and control meth-
ods. A bank of switches and indicators may
be provided or there'may be a more sophis-
ticated teletype or video display interface. If
you already own a TV typewriter, you are
way ahead of the game. Front panel switches

(continued on page 112)
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SUB TUNER

VHF AND UHF TUNER FOR RAPID
TESTING OF ALL CHANNELS.
CALIBRATED GAIN ADJUSTMENTS
PROVIDE FOR SIGNAL STRENGTH
COMPARISON.

DIGITAL GENERATOR

CRYSTAL CONTROLLED FOR
GENERATING STABLE PATTERNS WHEN
CONVERGING RED, GREEN AND BLUE
GUNS. IDEAL FOR LINEARITY, PIN
CUSHION, CENTERING, FOCUS AND
ALL PICTURE ADJUSTMENTS.

40 MHz OUTPUTS

IF SIGNALS FROM DIGITAL GENERATOR
AND SUB TUNER FOR STAGE-BY-STAGE
ANALYZING AND TROUBLE
SHOOTING.

The VHF/UHF section of the Ferret allows direct substitution of the TV's tuner for fast,

positive localizing of front end trouble.

“"EERRET'' TV MINI-ANALYZER

SG785 $99.95

Ghigy
/ 3 .\ }
:OJ. t_, I
-_ce

The crystal controlled digital circuitry ossures complete accuracy of both the vertical
and horizontal frequencies. Accurocy is better thon .005%. Output from the generator
moy be coupled thru the tuner section or directly to the IF-video stages. Resolution
is limited only by the picture quolity of the TV receiver. Operates from 105 to 125

volts 50-60Hz.

~ Jefelllatic _ 2849 FULTON STREET; BROOKLYN, NY 11207

Circle 60 on reader service card

FOR FAST STEP-BY-STEP TROUBLE SHOOTING

GENERATOR SECTION
CROSS-HATCH

LINEARITY ADJUSTMENT

STANDARD FOR VERTICAL AND
HORIZONTAL POSITIONING, PICTURE
CONTRAST, if BANDWIFH TEST

DOT PATTERN

L
CONVERGENCE ADJUSTMENT

STATIC AND DYNAMIC CON-
VERGENCE. BEAM ADJUSTMENTS.

SOLD THRU DISTRIBUTORS ONLY

[ Please send me more information. <z, |
S6

| Name ]

| Address |
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sl 6800

IN PERFORMANCE

The word is getting around. There is
simply no better processor available for
general purpose computer work than
the Motorola MC6800. This memory
oriented processor is easier to program
and makes possible more efficient,
shorter and faster running programs
than the old fashioned bus oriented
processors. Have you been convinced
that machine language, or assembler
programs are only for the experts?
Well not with a modern 6800 based
computer. Anyone can learn very
quickly with this simple straight-
forward hexidecimal notation pro-
cessor. When you add to these ad-
vantages the unique programmable in-
terfaces and the Mikbug® ROM you
truly have a “‘benchmark’’ system.

Mikbug® eliminates the tedious and
time consuming job of loading the
bootstrap program from the switch
console each time the computer is turn-
ed “On”. With Mikbug® this is auto-
matic and you simply don’t have
switches and status lights. It has been
said {not by us) that a switch console is
essential for ""hardware development,’’
(perhaps they meant “hardware de-
bugging”’}). Anyway the SwTPC 6800
system has no need for either. Thisis a
fully developed, reliable system with
no strange habits. All boards have full
buffering for solid noise immune oper-
ation. One crystal type clock oscillator
drives everything, processor interfaces
and all; so there are no adjustments and
no problems.

FOR VALUE

The SwTPC 6800 in its basic form
comes complete with everything you
will need to operate the computer ex-
cept an 1/0 device. This may be either
a teletype of some kind, or a video

‘1

terminal. You get a heavy duty an-
nodized aluminum case, a 10 Amp
power supply large enough to power a
fully expanded system, a mother board
with seven memory/processor slots and
eight interface slots, a 2,048 word sta-
tic memory and a serial control inter-
face. This kit is now only $395.00. It
was introduced at $450.00, but when
processor prices went down we reduced
the price of the kit accordingly.

As an owner of our 6800 computer
you will get copies of our newsletter
with helpful information and software
listings. We have a library of software
including all the common computer
games and our fantastic BASIC. This
is available to you for the cost of copy-
ing, you don‘t have to buy anything to
get this material.

What more could you want? Pay a visit
to our nearest dealer and see the 6800,
plus our new cassette interface, graphics
terminal and printer. He will be happy
to demonstrate our system and to sup-
ply you with a 6800 that will fit your
exact needs.

M IkbugO is a Motoroila Trademark

Sule 6300

Computer System
with serial interface and 2,048 words
of memory. . .......... .$395.00

Southwest Technical Products Corp.
219 W. Rhapsody
San Antonio, Texas 78216

The Computer Store, 820 Broadway,
Santa Monica, Calif. 90401, (213) 451-071t3

Cyberdux, Microcomputer Applications,
1210 Santa Fe Dr., Encinitas, Calif. 92024
(714) 279-4189

The Micro Store, 634 South Central
Expressway, Richardson, Texas 75080
(214) 231-4088

ELS Systems, 2209 N. Tayior Rd.,
Cleveland Heights, Ohio 44112
(216) 249-7820

Microcomputer Systems Inc.,
144 S. Dale Mabry Ave., Tampa, Florida
33609, (813) 879-4301

William Electronics SupPly, 1863 wood-
bridge Ave., Edison, N.J. 08817
(201) 985-3700

Computer Mart of New York, Inc.
314 Fifth, New York, N.Y. 10001
(212) 279-1048

The Byte Shop Computer Store # 1,
1063 El Camino Real, Mountain View,
Calif. 94040, (415) 969-5464

The Byte Shop Computer Store £ 2,
3400 EI Camino Real, Santa Clara, Calif.
95051, (408) 2494221

A-VID Electronics Co., 1655 E. 28th Street,
Long Beach, Calif. 90806 {213) 426-5526

Computer Warehouse Store, 584 Common-
worth Ave., Boston, Massaschusetts 02215
(617) 261-1100

The Computer Workshop, Inc., 11308
Hounds way, Rockville, Ind. 20852
(301) 468-0455

The Computer Store, Inc., 120 Cambridge
Street, Burlington, Mass. 01803
(617)272-8770

Marsh Data Systems, 5405 B. Southern
Comfort Blvd., Tampa, Florida 33614
(813) 886-9890

Midwest Enterprises Inc., 815 Standish Ave.,
westfield, New Jersey 07090
(212) 432-2066

The Milwaukee Computer Store, 6916 W,
North Ave., Milwaukee, Wl 53213
(414) 259-9140

Control Concepts, P.O. Box 272,
Needham Heights, Mass. 02194

American Microprocessors, EQuipment &
SupPply Corp. at Chicagoland Airport, P.O.
Box 515, Prairie View, lllinois 60069
(312) 634-0076

The Computer Room Inc., 3938 Beau D'Rue
Dr., Eagan, Minn. 55122, (612) 452-2567

Computerware, 830 First St., Encinitas,
Calif. 92024 (714) 436-9119

Atlanta Computer Mart, 5091 8 Buford
Highway, Atlanta, Ga, 30340
(404) 321-4390
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SHOOTING
STAR

* WINNING COMBINATION =

arized antennas. witching to the vertical
mode of the Y-Quad allows effectizs commun
The Y-Quad combines the best of the Quad & Yagi ications with these mobiles.

designs giving one of the best performing switchable 2. Base to base transmisslons are mos effective
polarity lightweight sntennas on the market. Uses a using horizontsl polarization

Quad Reflector and Yagi driven element.

B. Line of sight transmission
« ANGLE OF RADIATION « 1 By shifting polarity. you shift the signal 90
thereby reducing the received signal in the

The Guad Reflector assures low angle of radiation even opposite polarity by as much as 20 dB. Good
at 1ow heights for real I0Ng distance Pertormance gain with other station is still malntained if The B Element Shooting Star was deveioned 10 fill the With duast polarity you cen swiich 10 vertical and work
polarity is matched with yours. nwed for & t0p performing. hegh Quaiity. dual polarity the mobles or [0€al 11,00 and when things gel Fough.
« FRONT TO BACK 2. Good front 10 back and front to side rejection N1Enna ot & remOnable Price. Its desgn D the same o SR 10 horiz0Ntal and SIiminate interferance ey much
of unwanted signals in both polacities. nennan yued to bounce 1gnals off the moon wmng % »n 25 d8.

wave dibobes snd quad reflector
The Quad Reflector gives an excelient front to back

ratio of 25.30 dB along with a forward galn of 10.5 dB. ¢ SPECIFICATIONS ¢ The design uses ¢ scientitically matched boom of 16 and
PIOCINON 10acing 10 grve The very best gain and front 10 8 Gain - 14.5 dB
® Gain 10548 beck combination POsLDIe. A quad type refiector i ® SWR 13101
+ DUAL POLARITY « © Front 10 back ratio 25/30 dB Gomine ot SR o AL o v e o Impedance - 5052 Ohms
. . ® Boom length, 6 it Match. eliminating com which burn out, sllowing ¢ 2 KW ® Power Handling Capabilities - 2,000 watts
This feature glves considerable improvement in the ® Weight, 12 Ibs. power hendiing capetatity. i ® Front 1o Back Ratio - 38 dB
following types of communications: ® Horizontal or vertical polarity ® Vertical - Horizontal Separation - 25 d8
. ® JMP 50 £ Gamma Match The mechanicel CONITUCHon b wiPetior 10 Other an. ® Weight - 29 (bs
A Maximum transmission 10 either base of mobile ® Power capabillty, 2,000 watts o (2200 2 e —ant ® Boom - 2"
satiom  Car e wrned with smal TV ot e A e o st s erns, | ® Recommended flator -CDA4 o Ham I
1. Mobile antennas are invaciably vertically pol- ® Fibergiass Spreaders Uses 1ame construction a3 the 1amous Leser bearm. o Fiberglass Spreaders

WILSON ELECTRONICS’
ALPHA V58 VA SUPER LASER 500

5/8 Wave Ground Plane THE MOST POWERFUL AND DIRECTIVE CB ANTENNA IN THE WORLD
5/8 Wave Without Radials
Ground Plane
Ou Vinab58
[ e salgoned 40 FT. BOOM —
Dlane without radiat. . WORLD'S LONGEST
The Alpha V58 is a full 5/8 wave ground plane with ) i
° I¥'s the pertect antenna > | [

four tull size radials. using a loop for 10ading which campers andimobliers

eliminates the need for a coil that could easily buyn Jike To have for DO tabie
out. The use of DC ground reduces the static noise operation. 1tis Quick &
and gives a Cleanar received Signal. easy to wt up or take
dowr. Be 00 the air in
tess than 5 minutes
after arviving et vour
camping 100t
* Gain 348 500 WATTS
+ No radish EFFECTIVE
+ Loop losding MULTIPLIED POWER
Supertor 10 8li other ver ticals. + 11101 SWR
Witson uses & new “Adjustadle + No coils 1o burn out
Capecitive Coupling System™ in + Will handie 2.000
the V1 & V58, 1o ensble you to wetts
actweve 8 flar 1.1 10 1 SWR in + Heght. 211
the widest range of instailations. » Waight, S 1bs.
The Super Lawer's tremendous Gan and Directivity. with the great rejection of unwanied ngnal. will #nable you 10 hea
and talk 10 $ta1:00s that befors were Just nolie in the pile of hetrodynes Your normal CB 1.g will develop an effective
Dower of S00 watts, and the received ignals will pop in loud and clear
* Gon8.14 08
« 4 tull tength radiels Now When You Hit That Meke. Others Will Listen thinks ol the Super Later. and his answer will be “FAN.
« Loop losding They ' Have To = You Otter No Chorce! TASTIC”! That pretty well descrites this antenna
11w SWR 1 The unique mathod of gain and duectivity of The
You've wen sdvertisements telling of the Cadilac of Super Laser will take 3 normal transmitter {even though
S 8STooReo! b o) antennas Well. here’s the Rolls Royce of CB Antennas. it will handie 2 KW) and Droduce an Effective 500 Watts
* Will handie 2.000 watts 1. World's longest boom — 40 ft of Multipled Power
* Height, 21 f1. . 2. World's most powertul — 500 W of Eftective Muiti The Super Laser has adiuttable Gamma Matches to ob
* Weight, 7 (s phed power tain the lowest SWR for Horizontal or Vertical Polaiza-
Now radWei b design 3. World's most directive — unbehevable tion. The boom, 40 #1. of 3" OD. with 5/8" siements of
. 4. World's best £/B Ratio & Side Rejection — fantas Quality heavy wall ercrafl aluminum. Droduce an assem
tic 50 dB, bied antenna weighing 70 1bs with 2 wind swrvival of over
I 5. World's most rugged construction - ipecial aircratt 90 mon.
sluminum With thls kind of strengih and durabibty we racom
e mend uting 1he following with The Super L aser:
And tre list continues on Mast — 27 0D
Tower — Rohn 25G . Consolidated HD.18 or Equivalent
Asi coe of the statf at Wilion Eiectionict what he Rotor — Rotor Braue or Prop Pitch
Ideal
f or ELECTRICAL MECHANICAL
or compers Gain 1848 Boom 40 ft 37 OD aluminum
. F/8 Ratio wWte50d8  Elemenn 578 inch aircratt quahity sluminum
portable operation e T £ At i
SWR 1.310 1 or less  Quad Retlector for improved Gain 8 F /8
Polerity Honzonlal or Vertical New Fiberglass Spreaders
I Power 2 Kkw




NEW LONG BOOM
12 ELEMENT
'« LASER BEAM

W{Z}ﬂﬂ

31 FT. BOOM 400 WATTS EFFECTIVE POWER

The new 12 Element Laser has been expanded to achieve the maximum forward gain and front 1o back
raho covering a wide range of installations. This is achieved by Ihe unique use of a Quad Retlector and
Yaqi Parasitic elements There are six elements horizontal and six elements vertical, scientifically spaced
on a new 31 1. boom. The 12 Element Laser has been tested and proven. It Is second only 1o the Super
Laser 500. The same top Quality aircraft aluminum that has made Wilson Electronics famous, is used in
the new 12 Element Laser

MECHANICAL SPECIFICATIONS ELECTRICAL SPECIFICATIONS

314 o Gan 17d8
i Element 17 ¢ @ Fronl 10 back ratio up to 40 dB
I Auctatt type sluminum @ Sioe Rejection - up 1o 45 dB
Aluminum extiutions. @ Hotizontal or Vertical Polarizatior
14 GA Covper Siranded @ Power Cabability 2,000 watts
@ Adiustable Garnma Matches for Hornzontal & Verticsl

@ Element Moun
Quad Retlecto. Wire

o Boom 2 0D

o Weant  451bs @SWR 13101 or tess

o Fibergins sreaders
® Recommended Rot

@ 400 Watts eftective multiplied power
Ham )

%ﬂ'ﬂ V QUAD BEAM VQ2

/' Now the Witon VQ2 Quad ofters CBers the advaniasges of both
\ f “ronrantel and vertical polasi£ation with onty one coas feed Inne, The
J vew V contiguration gues outttanding gaim and pinpownt rerectizn Ex
3 J/  oerenced C8'ert know how nnoying 1ading due 1o polarization v can
N /' te W the duai polarty of the VO2 Qued 104l fading 11 recuced o much
The AN K . « 1048
Modem \ y\\\ Boin horizantal and vertiCal polardsiion + achieved thiough unsive V Ousd

Laop contiguration

Successor /
to the Quod [\

The VOZ's rugged mechanical structure of 1op g ade dluminum 1Ubing aisunes 100G
lasting dependable servict, Handier up 10 2.000 wetts with Maximum powr: Tansfer

]

ELECTRICAL SPECIFICATIONS o N
< Gain. 105 dB

MECHANICAL SPECIFICATIONS
< Boom 'engih. 611
.« Elpmert lengin, 12 1t

\,1,_

- Side Retecnian, 40 dB

+ Accepts up to 1-5/8 . mant —
+ Wind sarvial, 100 moh. - SWR. 1.1 o et =
« Net weight, 7.5 poundt + Polasuation Verl and Horl » g
mietana. 80 P
Stach ing Kl includes Boom, Hardwars and Cosx Nelwork — |
STACKED VOZ's Ea ———

%on “"MAXIMUM” ANTENNAS

The new “Maximumn’ antennas are tunable from 26.5 to
30 MH:z n elthes the horizontal of vertical position. This
is possible by adjusting the element lengths to the specific
frequency between 26.5 and 30 MH2

The mechanical construction is superior to other ntennas
as we use extruded aluminum boom to elerent clamps
which do not require drliling holes In the elements. All
aluminum tubing Is heavy wall aircraft type,

Al Witsar CB Bearm have the 1oHowng common featurey:
+ Taver Swaged Tutnng
« Full Compression Clamps
+ No Hotes Dedied 1n Edements
« 27 or 3" Aluminum Booms
« Adwitable Gamma Maich 62 {2
« Duatity Aluminom
« Handie 2w ]
« Heavy Ectruved Element 1o Boom Mounts |

M106C
MECHANICAL M106C  M106C  M105C  M103C
”» "we
r ™
s 3
] "w
w W ELECTRICAL M108C M106C M105C M103C
18mh 15mn Furing MMz} 2650 2810 2530 2630
100 mpn 100 mon Gun (081 " " 155 "
Nw e Froar To Rea (48) 50 »n n £
Roror "o, "o, oy Ty swin 150 o i 151 00 iem 15 1o iem 18} o em
Scocnme K ~a mesK MesK vark Fowsr Capetilitam 2000 warts 2000 mers 2000 wetty 2000 werm
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SHOOTING STAR

THE SAME HIGH QUALITY .
CRAFTMANSHIP THAT HAS MADE

WILSON ANTENNAS FAMOUS

AROUND THE WDRLD IS NOW

AVAILABLE IN TOWERS!

ELIMINATE THE PROBLEM OF STORAGE AND
SPACE AS INCURRED WiTH TRIANGULAR BASE
TOWERS CRANKED DOWN TO 21 FT. ANDONLY
4% INCHES WIDE THE “TREE TOP 48 CAN BE
STORED OR MOUNTED ALMOST ANYWHERE.

CONSTRUCTED OF HIGH STRENGTH TUBING AND
A HOT DIPPED GALVANIZED FINISH, THE "TT 48
WILL EASILY HANDLE THE 8 ELEMENT SHOOTING
STAR DR 12 ELEMENT LASER WiTH GUYS AY a8
FT. ALTHOUGH THE “YT-48" 1S NOT RECOMMEN
DED FOR THE SUPER LASER 500, 1T CAN HANDLE
THE 12 ELEMENT LASER OR SHOOTING STAR WITH
OUT GUYSATA0FT THE “TT 48" WILL HANDLE
9SO FT.OF ANTENNA IN 50 MILE WINDS AT 30 FT
WITH NO GUYS AND STILL HAVE AN ADEOQUATE
MARGIN OF SAFETY

BUILT FOR THE ECOLOGY MINDED.

~—a 34700

TOTAL INSTALLATION TIME ONLY % HOUR.

-——a 4% 0D

COMES COMPLETE wiTH FLAT HINGED

, BASE WALL OR EAVE BRACKET
ANCHOR BOL TS, RAISING WINCH AND
CABLE

AN

1/87 2,000 L8 TEST. GALVANIZED AIRCRAFT |
CABLE (=4
- AEQUIRES ONLY ONE CUBIC FT. OF CON

CRETE AS A BASE.

i
RECOMMENDED ROTOR HAM 11 OR CD4a
800 LB. CAPACITY WINCH »— ud I
TOTAL SHIPPING WEIGHT 170 LBS 1
P

1T-48

ithout Antennas

SEE OURS ON DISPLAY AT

YOUR FAVORITE DEALER
OR WRITE

4288 S. POLARIS AVENUE LAS VEGAS, NV 89103
{702) 739-1931 or TELEX 684-522

Circle 94 on reader service card
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Mobile CB antennas are available in a variety of
shapes, sizes and types. This combined with a wide choice of
mounting locations and hardware makes finding the

best possible combination difficult

IF YOU WALK DOWN TO YOUR LOCAL CB DEALER YOU MIGHT FIND A
handful of antenna models from perhaps two, maybe three
manufacturers. If you walk past to another dealer you'll find a
completely different selection of antennas from a different
group of manufacturers. And if you went to five different CB
shops it’s quite likely you would never see the same antenna
or manufacturer twice. It scems that every week or so a new
manufacturer joins the ranks of those providing antennas and
in many instances they each offer something slightly differ-
ent—and if not a different antenna, at least a different
mount.

At one time selecting a CB antenna took about 30 seconds
of thought. You had your choice of a full length 108" whip
that was bumper or body mounted for mobile, and a ground
plane or coaxial antenna for the base. About the only real
choice you had was between manufacturers, most of whom
were primarily concerned with the amateur/commercial
market. And you could select between the antennas of maybe
three or four brands, all virtually identical except for the
brand name.

Today, the CB antenna is king of the hill. The demand is so
great that most new brands simply avoid the amateur and
commercial users. and many of the old-line manufacturers
now have an extensive line of CB antennas with their other
services relegated to a page or two in their catalog.

The duplication is. of course, enormous. You can find five
or more models of the same type of mobile antenna within a

HERB FRIEDMAN

short walk down any city’s “electronics row”. On the other
hand, you will also find just about any oddball mount or
design you or anyone else can dream up. No matter how far-
out your particular mobile mounting problem might appear
there's an odds-on bet someone has already thought of it and
sells a specific mount (with or without antenna) virtually
tailor-made for your particular mobile installation.

And when it comes to base station antennas . . . ho boy!
You name it and someone makes it. Everything from an
inexpensive ground plane that gets you into CB on a tight
budget. to a virtual RF cannon that concentrates a trans-
ceiver's RF energy into one direction so the signal equals that
of a transmitter with about 250 watts RF output.

There are basically four types of mobile antennas, which
through various specialized designs and mounting brackets
finalize into some 50-odd different antennas. First, there are
the 102-inch whips designed to be used with 6-inch shock-

THE TWIN-GUTTER
MOUNT requires
phasing harness and
provides a directional
response that points
directly in tront and
behind car.

CENTER-ROOF MOUNT (lett) provides the best
omnidlrectional response. This location re-
quires a magnetic mount or a hole cut into the
roof. BUMPER MOUNT (bottom) does not
provide optimum directional response but
antenna attaches directly to bumper.

CENTER
ROOF
MOUNT

R
© MOUNT

TWIN
GUTTER
. MOUNT
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springs for a total length of 108-inches—the so-called /-
wavelength whip. There are also some 108” whips that are
meant to be used without shock-springs, if you’re crazy
enough to do it. Most 108-inch whips are stainless steel, a few
models such as the Breaker 12-505. Shakespeare 10-3 and
Cushcraft CB-9 are fiberglass, which is generally preferred
around salt water. If you're interested in fiberglass whips don’t
be touted off by their 96-inch length. The fiberglass covering
alters the velocity factor of the conductor so an electrical V-
wavelength is attained with only 96 inches overall.

The second type of mobile antenna is the group consisting
of fiberglass continuously loaded, or top loaded. whips. The
overall length of these models is generally in the range of 36 1o
48 inches, and they are usually non-adjustable. You screw
them into the mount and the SWR is whatever it is. The
advantage of the continuously loaded and top loaded whips is
that they normally have a slightly greater “output” than
center or base-loaded antennas of equivalent size. The reason
for the greater output is that '4-wavelength antennas radiate
primarily from the high-current area which is near the base,
minimal current is at the top of the antenna. If the antenna is
top or continuously-loaded—the high-current area is undis-

turbed by the loading system. As the loading is moved
downward through a center or base loading coil, the high-
current area is compressed towards the base of the antenna,
providing less high-current area for radiation.

So-why doesn’t everyone use top or continuously loaded
antennas? Because they are top-heavy, present high wind
loading, and have a narrow bandwidth that presents tuning
(high SWR) problems in certain installations. But when they
can be used they have a definite advantage of greater
radiation. Among the many manufacturers that provide top
and continuously loaded antennas are Antenna Specialists,
Mark, Shakespeare, Cushcraft, and Newtronics.

The real kings-of-the-road are the center and base-loaded
mobile whips, for there are more of them on the road and in
the CB showrooms than there are any other type of antenna.
The reason for their popularity other than the fact they are
cheap to manufacture and even cheaper to blister package is
they are the easiest to adjust for individual mounting condi-
tions. Connect an SWR meter in the transmission line, slide
the top whip section up and down until you have lowest SWR,
tighten a set-screw and the antenna is optimized to the car,
truck, camper, etc. Maybe the radiation isn’t as good as from a

TWO VIEWS OF A CB ANTENNA (above) with a unique hatchback mount
that lets the user adjust the position of the antenna. The user can set the
antenna so it stands stralght up vertically on hatchback and fastback
cars. In addition to the adjustment feature, the antenna doubles as a
trunk-groove mount. It's made by Antenna Specialists. The new mount
also makes it possible for the CBer to remove his antenna easlly when he
parks to protect against vandals and tHieves.

A WATERPROOF ANTENNA MOUNT (left) also made by Antenna
Specialists is worth noting. It provides complete protection against water
shorting the antenna.



top-loaded or full-length whip, but a better “match” through
an optimized tuning for a particular installation can result in a
stronger signal at the receiving station.

Center- and base-loaded antennas come in every size from
about 18 inches up; and here the rule is firm—the longer the
antenna the greater the radiation. You should use the longest
model you can get away with, short of breaking the lights at
the next toll booth.

Every antenna line contains several different base and/or
center-loaded mobile antennas, even the brands you might
not of heard of yet, such as Shark, Antenna Inc. and
Teaberry. (Keep in mind that yesterday’s “unknown” brand is
tomorrow’s national brand when it comes to CB equip-
ment.)

The only real difference between mobile antennas of
similar design is the overall construction. Some models. such
as the Avanti base-loaded models, will probably outlast five
cars. Then there are the models from Antenna Specialists and
Hy-Gain with loading coils that coast at 250 or 500 watts
input. though this is somewhat more power than allowed by
the FCC—like 246 and 496 watts too much.

The fourth and final type of mobile antenna is the dual

antenna system sometimes termed co-phased, iwin, or Fazer.
The dual antenna system consists of two mobile antennas of
any type connected through a phasing harness so the radiation
pattern compensates for a poor mounting location. For
example, if a whip were mounted on a truck’s mirror bracket
(the most common location), the radiation pattesn would tavor
a diagonal line running through the truck. By mounting a
whip on each side of the truck, connected by a common
phasing harness (transmission line), the radiation pattern is
shifted straight back and down the road. (Actually, the signal
is made more omnidirectional, but since a greater part of the
energy is forward and back it has become common to claim
the dual antenna system concentrates the radiation “down the
road.”)

Within the four classifications of mobile types there are
some six or seven basic designs—depending on what could be
considered a different design. It is when we connect the pieces
of mounting hardware that we get so many different antenna
models. For example. put any type of antenna on a mirror
bracket and it becomes a “West Coast Mirror” antenna. Use
two West Coast Mirror antennas, add a phasing harness and
you get a “trucker’s antenna”—and just about everyone makes

MAGNETIC ROOF MOUNT by Hy-Gain (above) Is a cinch to Install and
remove. It has a 48-inch whip and the magnet Is covered with a layer of
clear plastic to protect the car roof against scratches.

THE BUMPER MOUNTED CO-PHASED WHIP combo (top right) is made
by Shakespeare. It features two half-wave center loaded antennas with a
Diplexer wiring harness.

AT THE RIGHT IS Antenna Inc.'s spring clamp gutter mount antenna. It
has a stainless-steel whip.

13210
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TUK-A-WAY ANTENNA MOUNT (top) is shown in use. Made of cold rolled steel and coated in zinc
chromate it attaches to the trunk Hm of most cars. It's made by Deep South Marketing Corp.

GUTTER-MOUNT ANTENNA (top) has a fold-
over mount. It's made by Hy-Gain. THE SPRING
CLAMP gutter mount (above) is made by
Antenna, Inc. It adjusts to the car’s rain gutter
and needs NO screws.

WHEN NOT IN USE (above) the Tuk-A-Way antenna mount folds into the trunk. When it is folded
down, a stop keeps the antenna suspended and off the trunk floor while it is stored. Only the mount is
supplied. The mount accepts antennas designed for either roof or trunk mounting.

one of those. Do you change trucks often, moving the rig each
time? Then you can even get a set of vise-grip clamps with a
built-on antenna mount you can quickly attach and remove it
from any truck mirror assembly.

If you have just a typical mobile installation the choice of
antennas and mounts is almost endless. There are mounts that
go through the car (in a small hole), mounts that wrap around
the edge of the trunk lip for a no-hole installation, mounts
that fit the trunk-lip rain channel. mounts that fit on the
bumper, mounts that clip to the rain gutter over the driver’s
window (either permanently with screws or temporarily with a
clamp). even a magnetic mount that can hold a mobile whip
in the center of the roof at high speeds. If there’s some
possible way to install a mobile antenna someone makes the
nght mount.

When we move from the concrete to the water, things get a
bit more difficult as the antennas must be water and corrosion
proof. While stainless steel will resist salt water corrosion, it
depends on the type of stainless, and there are some stainless
steels which virtually dissolve when out on the ocean. There’s
no way you can really be certain what you're getting. Fact is.
the best marine material is usually fiberglass and that’s what

you'll find in the marine lines from the best known manufac-
turers such as Antenna Specialists, Hy-Gain. Francis, Mark
and Shakespeare. These outfits have a lot of experience with
marine equipment, and even those with stainless steel
antennas use a formulation that’s specially made for marine
service. Each also provides special corrosion and waterproof
marine mounts (such as a fold-down or lay-down bracket).
Also, special marine antennas are available which do not
require a ground plate connection, such as the A/S M-306,
Francis CB-74, Mark HW-11-M6, and Shakespeare 176-1,
among others. While the longer marine antennas such as the
8-foot Hy-Gain 433 are too tall for mounting on top of a
camper, the shorter no-ground marine antennas can be used
on non-metallic campers and other RV’s. (Normally, a “stan-
dard™ whip performs poorly on a non-metallic vehicle because
there’s no ground plane. No-ground marine antennas are
specifically designed to work without a ground plane, whether
on water or land. A standard mobile-type antenna would
require a connection to a boat’s ground-plate.)

Buying the right CB antenna isn’t easy, but it can’t be done
casually either. We hope we’ve shown you the basics you need
to make a wise choice. R-E
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PART Il. A comparison between the various
digital clock kits that are currently available

ALTAJ 4-DIGIT ALARM CLOCK
parts layout. Includes a case, not
shown.

TiME SLT

@&
@® ™

o 4
RADIO 10 NN

o S8002E

REAR VIEW, ALTAJ 4-DIGIT. Ra-
dio switch powers external radio
for 45 minutes.
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PARTS LAYOUT, Babylon Space
Age clock.
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SABTRONICS, parts layout.
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BACK-PANEL VIEW OF THE DDC-1.

FRED BLECHMAN

11HE FIRST PART OF THIS ARTICLE DISCUSSED THE FEATURES AND PRE.
sented a comparison chart of the clocks that are presently available.
This second part of the article will take an in-depth look at each of the
clock kits in alphabetical order.

Aitaj Electronics
Both of the Altaj clock kits specify the use of “Molex pins™. which
they don’t include. Molex pins substutute tor IC sockets. They are

spring-pins that are made in strips with the standard 1C pin spacing of

0.1 inch. They are joined together at the top by a common flat metal
section. You merely snip a length of strip that has the number of pins
you want. with the connecting top section intact. insert them into the
circuit board. and solder them to the foil. Now that the pins are
secured by the solder joint. you bend the top connecting seetion back
and forth with pliers until it breaks ofl. leaving the individual spring
contacts all in a row. ready to accept the pins of the 1C. Molex pins
are somewhat hard 10 tind. but suppliers heavy in the 1C area have
them. (James Llectronics has them for $1 per strip of 100). Since clock
IC’s are subject to destruction in soldering and handling. Molex pins
or IC sockets are used in most of the kits. Also. if you have a bad 1C
and want to unsolder it from the circuit board. you've got a real
problem—some of the IC’s have 40 pins 10 unsolder all at once!

The direct-drive 4-Digit Alurm Clock offers i sleep switch to shut
off an external radio afier 45 minutes. The digits for this clock can be
ordered in cither 0.25 or 0.5-inch heights

The King is the most versatile of all the kits with respect to options.
You can order 0.3-inch high red. yellow or green digits. or red digits
0.5 inch or 0.6 inch high. Extra modules are being oflered 1o read
temperature in four digits. to start an external appliance at a specified
time. and 1o chime on the hour electronicatly! This clock is diflicut 1o
handle during tinal assembly. since the spacing and positioning of the
display within the case involves connecting the control board and
display board with 2-watt resistors that feed the display segments and
double as structural members. The cases for both of these clocks are
“first class™

Babylon Electronics

The Space Age Clock Air is the smallest and certainly the “cutest”
of all the clocks reported in this article. It also got the most attention
at a display of eight of these clocks at a recent Clock Society meeting.
It somehow manages 10 use fewer parts than any other MMS5314
clock. yet works beawtitullv. The kit is verv complete. even including
Molea pins and wire tor the three “jumpers™. Only solder was
omitted.

To conserve case space. the transformer is a wall-plug type. and the
switches for setting tine are constructed and pre-assembled right on
the printed circuit board. You simply apply pressure with a pencil
point through the three holes in the back of the case for fast. slow and
hold! The coded pulsing colon described earlier allows precise ume
setting to the second, even though only four digits are displaved.
Soldering is somewhat difficult. since many of the circuit paths on the
PC board are very close together. and the pin spacing of the FND-70

GODBOUT-SON-OF-A-CHEAP-
CLOCK.

S.D. ALARM CLOCK. Display and
alarm are on front panel and can
be mounted remotely.

THE HEATHKIT MODEL GC-1092.

JE-700 TIMESETTING SWITCHES

are prefabricated
board.

right on the
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THE BILL GODBOUT TIME BASE.

TWO MV-50 LED’s between hour
and minute displays form a pulsat-
ing colon that reads seconds in
Space Age clock.

THE INTERNATIONAL CLOCK in a
plastic box.

/1) ‘.. 9.
il e ke

GODBOUT TIMEBASE PARTS
LAYOUT

A PROFESSIONAL TYPE CLOCK,
THE ESE ES-112K USES 15 sepa-
rate IC'S instead of one clock IC,
to achieve its results.

« L3 L(‘ .

\
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INTERNATIONAL ELECTRONICS
CLOCK parts iayout. Requires a
12-volt transformer.

BLACK WATCH reads hours and
minutes or date or seconds by
pressing front panel.

THE CARINGELLA DDC-1 DIS-
PLAY uses RCA Numitron tubes in
sockets.

PARTS LAYOUT, JAMES JE-700.

S.D. SALES TIME BASE gives you
the correct time from 12 volts
DC.

" o

S.D. timebase, parts layout

JAMES GIANT WALL CLOCK uses
31 separate, LED's to iight each
digit.

displays are close. But. with care and a jeweler’s loupe to inspect your
work. you'll end up with a clock sure 10 get attention.

Bill Godbout Electronics

This is the only kit reported on that includes sockets for all the
displays and the IC. You can make this clock with remote readouts.
digi-blanking (display oft to conserve power during battery use). 12
or 24-hour display, and battery or 50- or 60-Hz operation.” Actually,
any of the MM5314 clocks can do all these things, but the PC board
and the instructions in this kit provide the method in detail. The PC
board is designed so you can literally saw off the display portion and
put it on your dashboard. for example. connected by a I3-wire ribbon
cable 1o the clock control board under the dash. Specific instructions
and sketches are provided 1o do this. Using a timebase described
carlier. vou can have a “Cheap Car Clock™ (Godbout ofters combi-
nation clock and timebase kit for $23.50).

Caringella

Beautifully packaged. and with clear. detailed instructions. these
clocks would be rated “easy™ in assembly. except for the large number
of parts. No shoricuts have been taken. and these are 1op-quality
clocks in appearance and performance. Great pains have obviously
been taken 1o see that the builder has a no-hassle assembly job. Every
wire needed in the assembly is color-coded by length. with the ends
stripped of insulation and tinned for easy handling and soldering. If
several wires follow a common path. thev are furnished in pre-
assembled tied cables. with cach wire color-coded! This kit was realiv
a delight 10 assemble. especially after some of the head-scratching
required with other Kits that offered not much more than a box of
parts and a poorly reproduced schematic. Caringella kits show great
attention 1o detail. in both the design of the kit and the clarity of
instructions. The printed circuit boards were silk-screencd on’ the
component side 1o show the location of every part. making assembly
almost foolproof.

Several Caringella clocks deserve special mention for wnique
design. The DDC-1 uses large digits for the hours and minutes,
smaller ones for the scconds. making the display casier to interpret.
This is also true with the DWC-1 and the MDC-1. The DWC-1 is a
huge wall clock, with digits formed from individual LED's placed in
lines 1o create digit segments. Furthermore. this clock and the MDC-1
have crystal-controlled built-in battery-powered timebases: this allows
them to be unplugged. carried to another location. and when plugged
in again with the displaved time being “right on™. This also provides
power failure immunitv. The LDC-1. and smaller SDC-1. use only
single digit to read hours and minutes. The digit first reads tens-of-
hours. then units-of-hours. then tens-of-minutes. then units-of-
minutes—and then pauses before repeating! The LDC-1. in its 7-inch
high hexagon wood case and single 3~ inch high digit. is a rare
decorator conversation piece!

Fig. 2 shows the DDC-I schematic—an MMS314 IC design with
NO shortcuts!

Digital concepts

The EC-2000K takes less than a half hour to build. since there are
very few parts. The display is a single large planar fluorescent display
module that contains four large digits. colon, and AM and PM letters.
Standard coloring is bright blue. but you can order other colors—they
simply paint the front of the module the color you request. since the
fluorescent output covers a broad spectrum of colors. All parts,
including the transformer, mount directly on one printed circuit
board. The only external wiring is the line cord and the wires to the
time-setting switches. One switch selects unit-minutes and seconds
display. instead of hours and minutes, and by proper operation of the
switches this clock can be used as a 24-hour stop-clock that counts by
the second! The case is unique in its clear tubular shape. with end-
blocks in decorator wood. The end blocks have annular grooves that
fit over the ends of the cylinder—no unsightly screws.

The CK-131 is a calendar clock--that is. it will read month and day
alternatety with time. if desired. With a clear Lucite front panel the
display is orange and the circuit hoard parts show. With u colored
pancl. the display appears red. and the parts are not visible.

ESE

Instead of using a clock IC. this kit uses 135 individual 1C’s to
perform the various functions of wave-shaping, dividing. decoding,
encoding and driving the displays. This is a professional piece of
equipment used extensively in the broadeasting industry, and is not
really aimed at the hobby market. Assembly is straightforward. with
very few parts beside the IC's. [t comes in an attractive. rugged case
and uses large. bright readouts with simple time-setting switches.



Formula International

The MMS5314 clock is actually a simple kit 1o build, but the
instructions are poorly planned and poorly reproduced. making a
simple job confusing. With better instructions. this would be a very
good “first clock kit™ since the kit is very complete (only lacking
solder and switch wiring). The circuit board is silk-screened 1o show
component location and the only “tricky™ part of the assembly is
putting the eleven wire leads on each of the six fluorescent tube
displays into the PC board. The case is modern and attractive. and the
display a pleasant blue-green

The OC130 and OC1032 are also very auractive when complete.
but assemblv of these two kits had best not be your first entry into the
field. The OC1032 in particular is difficult 1o asemble. with the
display sandwiched between two large circuit boards connected
together with “strong copper wires™. Although the OC1032 has only
four digits. they are 1 inch high. and can be switched to read minutes
and seconds. The digits are a bright yellow-orange. and the case is
outstanding in appearance.

Heath

In the forefront of new design. these kits were produced before
many af the other clocks shown. yet contain almost every imaginable
feature—cxcept simplicity! The designs are complex. with a maze of
parts and cabling making them the most time-consuming clocks to
build of all those in this article. The superb manuals would allow even
a beginner to build one of these clocks given the time—a lot of time.
However, if something goes wrong. it would take a competent
technician to unravel it!

The GCI092A and GC1092D look alike—they use a similar case
but the “A™ is an alarm version, and the “D™ is a calendar clock. For
power-failure operation. both use a battery-powered timebase oscil-
lator whose output is calibrated by zero-beating against the line
frequency as a time standard. The GCI1093 is the only clock designed
for car use. and uses a crystal-controlled timebase for accuracy. It also
features switch-selection of elapsed time. repeating every 20 minutes.
This would be a handy feature for sports car rallies.

International Electronics

The two-sided printed circuit board. with plated-through holes,
makes assembly of this kit a brecze. This is a “bare-bones™ kit
containig all the necessary electronic parts, but without transformer.
wire. switches. solder. case or sockets. so you'll have to do some
additional shopping or junk-box raiding to end up with a usable
clock. The PC board is designed with solder pads to connect wiring
for remote readouts, and the instructions designate the outputs. For
some unexplained reason. the PC board and remote connections will
accommodate 9 digits. although only six are used. This is the least
expensive kit on our list. even though it offers six digits at a lower
price than some four-digit kits. With a two-buck transformer vou
probably have around (regular [2-volt type). three simple SPST or
pushbutton switches and a plastic case. you're in business!

James Electronics

Appearing at first to be a verv simple kit and containing everything
you need but solder—-even a neat wooden case and red plexiglass front
punel—the JE-700 turns out to be a tedious assembly job because of 29
Jumpers (wire connections) on the component side of the PC board.
Assembly is not diflicult—just slow. Time is set by pushing a pencil
through holes in the back of the case to press on PC board switches
(similar to Babylon). However. the HoLD switch is not provided to
synchronize the seconds! This can be easily added by providing a
switch 1o ground from pin I3 of the IC—-but no mention of this
appears in the instructions. Speaking of the instructions, they look
nice enough but contain a number of errors sure 1o confuse a
beginner.

The Wall Clock uses 0.6 inch high rcadouts for hours and minutes
and 0.3 inch high readouts for seconds. Only three jumpers are used,
so assembly is straightforward. if you can follow the instructions.

The most recent additions to the James clock-kits are the giant-digit
wall clocks. Thirty-one separate LED's are used to form the seven
segments of cach digit. with additional LED's used to form colons
between pairs of digits. Construction is not difficult, but takes time
hecause of the large numher of LED's used and because four jumpers
are used with most of the digits. The 4 and 6-digit versons of this kit
are identical for the first four digits with an add-on hoard containing
the fifth and sixth digits. The assembly instructions are sparse. but a
good pictorial makes them adequate. Time setting is simple using
swilches built-on to the PC hoard. just like the JE-700—except that a
HOLD switch is included 1o stop the seconds count. The finished unit.
complete in wooden case. is a sight to see!

$.D. ALARM CLOCK, mounted by
the author in a standard plastic
box.
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BLACK WATCH KIT, parts layout.

THE FLUDRZSCENT TUBE DIS-
PLAY of the Formula International
MM5314,

THE CIGITAL CONCEPTS CK-131.
If a colbred panel is used, the
components are not visible.

JAMES JE-700 CLOCK

QUEST HAS LARGE DIGITS.

SABTRONICS uses decimal points
for colons; connects sub-assem-
blies with ribbon cable.

NOVUS CONTROL PANEL is con-
cealed.

Sty

L Y yo
mewrany,

Ul

SINCLAIR KIT is beautitully pack-
aged.

SINCLAIR BLACK WATCH is the
first kit for a digital wrist watch.

STEP-BY-STEP CONSTRUCTION
of an electronic calendar clock.
The Digital Concepts CK-131 is
well shown in this layout-plus-
demonstration.

NEXUS CAR CLOCK,
layout.

parts
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THE NEXUS OUT OF ITS CASE. SUB-ASSEMBLIES for the Nexus
car clock connect together with

resistor leads.

THE QUEST PARTS LAYOUT. The
transtormer is at the plug end of
the line cord.

REAR VIEW OF THE ESE ES-112K.
The three adjustments simplify
time setting.

Meshna

The SP-169 clock kit is unusual in several respects: The PC board is
4 X 6 inches, rather large, but so designed that it is in four separate
sections that can be cut apart. The case is a surplus extension TV
speaker cabinet that includes a speaker and volume control, and a
provision is made for either AC or baterv operation. The four
sections of the PC board. when cut apart. are the same size and are
designed 1o allow stacking, like a club sandwich. All the necessary
parts (except line cord) are provided for AC operation. but detailed
instructions, PC board section and a parts list provide the timebase
option with any crystal up to 6 MHz that can be divided down to 50 or
60 Hz evenly. The instructions are not elaborate. but include a good
pictorial parts layout and schematic. Since the case was not made
especially for this kit, final assembly required some cutting and
drilling of holes.

The SP-284 Cheapy Clock is one of the easiest of all the kits to
build, and the only kit reported on 10 use the National Semiconductor
MM35316 Alarm Clock IC. This is a direct-drive IC. and no transistors
Or resistors are used 1o operate the display. The IC has the capability
for alarm, snooze and “sleep switch™ and the instructions show how
they can be added to the basic kit. This is also true of the AM /PM
indicators. The display consists of four bright blue-green fluorescent
glass wbes with high visibility even in bright surroundings. One of the
three switches supplied with the kit “shifts” the display to read unit-
minutes and seconds for precise time-setting. With slide switches used
in place of the pushbution switches provided, this could be used as a
24-hour stopclock that counts by the second. Although no case is
provided, the kit easily mounts in a flat plastic case with the switches
and the four fluorescent tubes projecting through the top lid!

Nexus

These kits were designed specifically for automotive use. and are
the same design except for case and display size. They contain a
crystal-controlled timebase for operation from 12 volts. The displays
are bright and clear. due 10 high current flowing through the LED's.
The IC heats up. but is operated within limits. Time-setting is
ingenious—a straight pin is inserted through a sandwich made up of
the PC board, non-conducting sponge. and conducting foam pads to
act as a switch. Although only fast and slow settings are provided. you
can set these clocks almost to the second without the need of a third
switch. Since the accuracy is inherently less than perfect (within 9
seconds per day in constant ambient temperature). second-setting is
not necessary. The parts layout, case design and interboard wiring
between control board and display board show good planning and
execution. The Car Clock is the smallest 6-digit clock on our listing.
and is easily located and installed in a car. The Van Clock is intended
to be mounted in the wall of the hving-quarters of the vehicle.

Quest

Step-by-step instructions. a complete schematic and a detailed
pictorial view make this a simple clock to build. If not for the
connections between the control and display board. construction
would be listed as “"Easy”. The digits are large and bright. and the
transformer is mounted in a wall-plus/line cord furnished as part of
the kit. Switches are not included, to allow the user the flexibility of

MMS5314 IS ON ONE SIDE OF PC
BOARD, clock display Is mounted
on the other.

EC-2000K, ANOTHER REAR
VIEW.

PARTS LAYOUT OF THE EC-
2000K.

using his own type. Displav blanking is described in the instructions if
vou should want to remote the display board. The PC boards in this
kit are two-sided, with circuit wires spaced for easy soldering.

Sabtronics

Although verv similar in appearance and circuitry to the Quest
Digital Clock Kit. there are some definite difterences. This clock kit
includes three switches (two momentary. one on-of) and a separate
transformer. but no line cord. The display can be wired to show a
decimal point between pairs of digits. to simulate a colon. by adding
only one resistor. The asembly is simple. but connections between
control and displav boards move it into the “Medium™ assembly
rating. The display is not very bright. since the 270-ohm segment
resistors limit the LED current. Changing these to 100-ohm resistors
vields a very bright display and does not overdrive the 1C. A smaller
display. using 0.25-inch high digits. is available for $5 less than the
price shown for the 0.5-inch digits. Since the display board is
completelv separate from the control board. connected by 14 wires (13
for digits. | for decimal poinis). you can casily remote this board bv
using “ribbon cable™. This cable. available from James Electronics,
(26-gage. 20-conductor—59¢ per foot) is a flat ribbon of parallel
adjacent wires. each in a different colored insulation: you simply fan
out the ends to form individual wires. each a diflerent color.

S.D. Sales

Patience and a good supply of stranded wire are needed to build
this two-part clock kit. However, the result is a really nicely-operating
6-digit alarm clock. at the lowest price on our list. The display PC
board is entirely separate from the control board. so it's a natural for a
remote display. Fourteen wires join the display board to the control
board—six for digit control, seven for segment control. and one 1o
control the LED used as a PM indicator. Colons are not furnished.
but the instructions cover their installation as an option. Four slide
swilches are used for setting time and alarm functions. with a
pushbutton switch used for snooze. The Hewlett-Packard LED
displays are bright and sharp. With the S.D. Timebuse that sells for
$5.95. this would make a good electronic alarm clock for a camper or
trailer.

Sinclair

Although not a clock, but a four-function wristwatch, the Black
Warch is an electronic timepiece in kit form. so it’s included in this
survey. Everything—even very fine diameter solder—is included, and
the PC board has the very small IC already assembled 10 it. The
actual assembly time is short, but varnish is used at two steps in the
assembly procedure to protect the circuit from environmental attack
and 1t takes four hours for the varnish to drv! Also. calibration can
lake weeks if you're a fanatic, since it's a hit-and-miss proposition of
comparing watch time to real time over a period of days and adjusting
the crystal-oscillator trimmer to compensate for a fast or slow
condition. There is very little soldering. and no waichmaker's tools are
needed (though the jeweler's loupe is very handy 1o check those solder
joints!). The result is a unique experience and a great conversation
piece—afler all, how many people do you know who've built their own
electronic wristwatch? R-E
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Part Ill. Build this biofeedback device that displays the presence of
alpha waves on a TV screen. You can use it to learn
and gain from the benefit of the relaxation that comes with it

NOTE

disorders.

Mindpower: Alpha is an intriguing device for
entertainment and experimentation in video bio-
feedback. It is not a therapeutic instrument,
neither is it suggested as a cure for individuals
suffering from psychological or physiological

THE POWERS OF THE HUMAN MIND RANK AT THE
very top of the list of unknowns being studied
by scientists throughout the world today. In
no small way, this activity has resulted from
the discovery that the powers and capabilities
of the brain are chiefly limited by the amount
and quality of information that reaches it
through our senses. With the discovery of
biofeedback, il has become possible for us 10
use an instrument (o detect the brain’s activ-
ity, and to feed this information back to the
brain through the senses. This fascinating
discovery has opened great new possibilities
for expanding the powers of the mind
through biofeedback training.

Mindpower: Alpha is an entirely new type
of biofeedback instrument. It is designed to
serve as a link between your mind and a
visible, conirollable display on your ielevision
sei’s screen. lts purpose is to aid you in
training your mind to “downshift” from the
high-tension state of anxicty and stress, to the
state  of relaxation in which the brain
produces a dominant alphawave rhythm.
This state. the subject of intense interest
among meditators, yogis. mind control
groups. and researchers, is believed to be
hoth heneficial to the body and an important
step in expanding the creative consciousness.
Once you have achieved it, you will find it a
fascinating state, in which you are free to
experiment with the powers of your own
mind'

In the July and August issues of Radio-
Electronics, we described how Mindpower:
Alpha works. This month we will discuss the
assembly details.

Assembly

The two-sided printed-circuit board (see
parts list) speeds up assembly and ensures
freedom from poor joints and stray coupling.
The foil patterns of the PC hoard is shown in
Figs. 1 and 2.

Begin construction by installing 1C sockets
on the board. To save space, 16-pin sockets
are used to hold pairs of closely related 8-pin
IC’s in several instances. Figure 3 shows the
parts layout of the board.

Copyright 1976, National Mentor Corp., All
rights reserved. Pat. Pend.

MINDPOWER: ALPHA printed-circuit board

mounted in metal case.

The 1C sockets are inserted. pressed in,
then sparingly soldered to the foil side of the
hoard. (Use a 25-watt iron with a small,
conical tip and do not dwell on a pad for
more than a few seconds. otherwise you will
cause foils to delaminate.) Next, install tran-
sistors Q1-Q15 being careful to orient them
correctly. Diodes are installed next and the
same care should be exercised.

Resistors are installed next, and here it is
worthwhile to remember that '4-watt compo-
sition resistors are fairly fragile. Form their
leads before inserting and don’t be too
vigorous in pressing them into place. A
cracked resistor can be next to impossible to
find by usual troubleshooting methods.
There are 91 resistors to be installed on the
board. Check values carefully against the
parts list and Figure 3 before installing each
resistor. Also, check again after all resistors
have been installed. A wrong resistor value in
a wrong location can be tedious to find
later.

Next, install capacitors. Electrolytic capa-
citor polarity is indicated by a (+) mark on
the board opposite the hole that accepts the
positive lead of the capacitor. Disc and the
non-polar tubular capacitors are installed, as
shown. without regard for polarity. Note that
10 uF electrolytic capacitors C31 and C32 do
not have pad holes on the board. These
capacitors are soldered directly to the foils on
the parts side of the board. The positive side

of C31 connects to the + 15 volt output of the
regulated supply. and the negative side goes
to the ground foil. Conversely. the minus side
of C32 connects 1o the — 15 volt output of the
regulated supply. and the positive side goes
to the ground foil. Capacitor C33 is soldered
to the transformer wires that connect o
points 23 and 24 after those wires are
soldered to the board.

The +15 and — 15 volt regulators, 1C23
and 1C24. are soldered to the board in the
plated-through holes. The — 15 volt regulator
(an MC 7815) is installed with its brass-
colored heat-sink up.

The two battery clips for installation of
BATTI and BATT2 are each secured to the
board by short No. 4-40 screws and nuts.
Screw heads are on the bracket side of the
board and nuts are tightened from the foil
side. When this stage of assembly has been
reached, set the partially completed board
aside and install parts on the case top.

Four slide switches S -S4, control R92, and
a miniature 8-ohm speaker are installed on
the case top-half. The BATVERY switch S3
installs in the left-most punched rectangular
hole in the case top. Next comes BEEP switch

REAR VIEW of the tront panel

S4. followed by aLpHA test switch 82, and
finally, MODE switch S1. THRESHOLD control
R92 mounts in the round hole with its
mounting hardware. The miniature speaker
is glued to the inner vinyl surface of the case
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FIG. 1—MINDPOWER: ALPHA PRINTED-CIRCUIT BOARD foll pattern of
the bottom of the double-sided board shown half-size.

top beneath the drilled speaker opening.
Apply contact cement sparingly 10 the outer
rim (not the paper cone) of the speaker and
press into place. Allow to dry before proceed-
ing.

To interconnect the parts mounted on the
case top, with the board. a simple wiring
harness is needed. Each attachment point on
the board bears a number (also shown on the
schematic) and its destination is illustrated in
Fig. 4. To cnsure just the right wire length.
lay the hoard next to the case top and lay out
enough wire to reach from a numhered hoard
point to the attachment point on the case-top.
Now, add a few inches so that there's enough
slack to bundle the wires at about the middle
of the case top. You should be ahle to wire-
up the parts, but still neatly gather and tape
the wires into a harness bundle. Using this
method, you'll be able to open up your unit
without having wires in your way.

Attach hattery terminal wires to the desig-
nated board points and dress the wires
between the battery clips. Next. pass the
wires of the external power transformer. the
video output cable and the headband eclec-
trode cable. through the holes in the sides of
the case bottom. Tie a knot in each entering
cable for strain-relief. Leave about 2 inches
of free wire end on each. Now, pull through
the wires and cables, strip the wire ends and

|

solder them to the proper points on the
board, as shown in Figure 4. After connecting
transformer secondary wires to points 23 and
24, be sure 1o solder bypass capacitor C33
across these two points. The finished. inter-
connected board can then be drawn back into
the case by taking up the slack on the wires.
To mount the board. push through screws
from the outside of the case hottom, install
Ya-inch spacers, and fasien with four nuts
from the parts side of the board.

Finally, the IC’s are installed. Great care is
required in handling 1C’s, especially
ICI-IC4, and IC21, all of which are CMOS
types susceptible to damage from slatic
discharges. The other IC's, though not as
static-sensitive as the CMOS types. still
require a gentle hand in inserting them into
their respective sockets. Pay particular atten-
tion to correctly orienting the ICs when
inserting them. (Note: In the accompanying
photos. IC13 is shown as a TO-5 metal can
package, with leads formed to fit the IC
socket. In actuality. this IC is supplied in the
parts kit as an 8-pin DIP. similar to the other
IC’s. For this reason, it is shown as a DIP in
Fig. 3.

Upon completion, spend some time check-
ing your work. Be critical and don’t close
your eyes to small defects like excessive rosin,
solder flakes or loose foils. Every minute you

L

———————6.125in. {15.5¢cm)

FIG. 2—PRINTED-CIRCUIT BOARD foll pattern of the component side of
the double-sided board shown hall-size.

POWER comes from an external transtormer.
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invest in checking now could save you trou-
bleshooting time later. Once you are satisfied
that everything is correct. set aside the assem-
bled unit and start fabricating the headband
electrode assembly.

Headband assembly

The elastic headband assembly that holds
the three EEG electrodes against the skin
surface of your head is assembled from parts
contained in the Headband Electrode Kit
(NM-HA39) (see parts list). Assembly of
these parts deserves care and atiention. for it
is through these electrodes that the tiny
potentials of your brainwaves enter the
Mindpower: Alpha circuitry.

Figure 5 is an assembly plan of the head-
band. The elastic band comes with pre-

* POSITIONED ON TOP OF BOARD. o) i
SOLDERED DIRECTLY TO FOIL. FIG. 3—COMPONENT PLACEMENT diagram. Circled numbers are interconnect points to external
components.
BEEP o
oFf i 3 BATTERY
5
Fs j
o g 5
o n —o 18 120—4—0
e | O " o
FoRuER - b1 Test
e L n (82(-)
€33 5 SOLOERED % 1
CONNELTED T0 8214
POINTS 23 & 24 »
18 Ehuta Y0 ELECTRODES
SHIELD ON NM HA3S
—ont 5 on RT. FRONTAL | MEADBAND
,_l . ] oCoIPITAL
e [l A hemn
s1
E -] '
ﬁ 4 _)_ e TZ R92
' : THRESHOLD

ST MODE —2—0

FIG. 4—INTERCONNECT DIAGRAM showing connection of external components to printed-clrcuit
board.

WIRES TD SOLDERWIRETD
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VELCRD BAND ELECTRODES PRONGS VELCRD

\

/
BRSO

TWO PRONGS SCREW, LUG, & RIGHT FRONTAL
BENT FLAT. WASHER anuT ELECTRODE
DTHERS (TD HOLD CABLE LEFT FRONTAL  (BUTTON FACING
STRAIGHT DCCIPITAL TD DUTERSIDE 3-.CONDUCTOR ELECTRODE IN)

ELECTRODE DF BAND) SHIELDED, VINYL-  (BUTTON FACING

{PRONGS JACKETED CABLE  IN)

FACING IN) ®

OCCIPITAL/é RT. FRDNTAL TO POSITION ELECTRODES,

SEE TEXT FOR DETAILS
LEFT FRONTAL
SHIELD~—
Nl O N
HOOK UP POINTS
ONPC BDARD

FIG. 5—HEADBAND ASSEMBLY detalls. View Is from inside surface of headband.

attached Velcro fasteners. located to permit
snug attachment of the band to any size
scalp. Four metal electrode buttons are
provided, although only three of these will be
used. Note that one of the four buttons has
extra-long prongs. This is an occipital (back
of the head) electrode. intended for use by
people who have a substantial amount of hair
covering the skin at the back of the head. The
long prongs are intended to face inward and
to comb-through the hair to touch the skin
below at several points. thus providing a low-
impedance contact. For those blessed with a
lesser covering of hair at the back of the
head, a better choice for the occipital elec-
trode will be one of the buttons having
shorter prongs. Plainly, where the hair is thin,
there is less cushioning and the button with
shorter prongs will be more comfortable in
combing through a sparse hair covering.

To begin assembly of the headband, first
mark the positions of the electrodes. Wrap
the band about your head so that the closing
ends overlap just above your right ear. Pull
the band snugly, but comfortably tight, and
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Advanced Electronic

Most people think there are only two.
levels of careers in electronics: the
technician level and that of the degree
engineer.

There is, however, a third and very im-

portant level. It is that of the engineering

technician or practical engineer. The
‘ growing importance of this career level
has created what might well be called the
*New Professional” in electronics.
If you look at the various levels of em-
ployment in electronics, you will under-

stand why this ““New Professional” is so
important.

- 99
The average technician is a person
who has had vocational training in elec-
tronics. He understands the basic prin-

ciples of electronics so he can trouble-
shoot, repair and maintain equipment.
He usually works under close super-

® L]
vision in performing his duties.
The engineer has college training in
electronics. He usually supervises tech-
nician personnel and is responsible for

planning and developing of electronic
equipment and systems. Frequently,
however, engineers are more heavily
trained in the scientific principles of
electronics and less in their practical

CREI trains you at home  application.

The engineering technician, by con-

H trast, is a specialist in the practical appli-

for one Of the mOSt Important cation of electronics. His training usually
consists of a two-year college program

career Ievels in eIeCtronics— in electronic engineering technology. In

many organizations, the engineering tech-

plus offers you SPQCial nician handles several of the respon-

sibilities of the degree engineer. He often

s A has the title of engineer.
arrangements for englnee"ng CREI programs are designed to give
you at home the same level and depth of
degrees training you receive in a two-year col-
lege program in electronic engineering
technology. CREI programs are, in fact,
more extensive than you will find in
many colleges. And CREI gives you the
opportunity to specialize in your choice
of the major fields of electronics.

Unique Design Lab

CREI gives you both theory and prac-
tical experience in circuit design with its
Electronic Design Laboratory Program.
The professional equipment included in
this program allows you to construct,
test out and correct the circuits you de-
sign until you have an effective circuit.
This Lab Program helps you under-
stand advanced electronics. It also gives
you practical experience in many other
important areas of electronics, as in pro-



-areer Training at Home

totype construction, breadboarding, test
and measurement procedures, circuit
operation and behavior, charactenistics
of electronic components and how to
apply integrated circuits.

Only CREI offers the unique Lab Pro-
gram. 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 CRE] training inter-
esting and effective. And the profes-
sional 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 earning 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 col-
lege” with CREI. This also means you
can apply your CREI training in your
work and get practical experience to
qualify for career advancement.

Wide Program Choice

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

Free Book

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

Gl Bill

CREI programs
are approved
for training of
veterans and
servicemen under
the G.1. Bill.
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mesh the Velcro ends. Now, standing before
a mirror, place a mark on the band directly
above the center of each eye using a piece of
chalk. This will establish the positions of the
night frontal lobe active electrode and the left

HEADBAND ASSEMBLY of Mindpower: Alpha.

frontal reference electrode. Now, place the
base of your left hand’s index finger against
the top of your left ear, and extend your
finger tip to the band at the back of the head.
Place the chalk on the band against your
finger tip, and you will establish the position
for the occipital electrode.

Remove the band and lay it flat. Position it
with the wo frontal electrode marks 10 the
right and facing down. Place the prongs of an
electrode button on the band behind the
nghtmost mark and press the prongs through
the band’s fabric. Now. repeat the process to
mount the left frontal electrode. Crimp all of
the prongs over on the outside of the band to
hold the two fronial button electrodes in
place. (The smooth button side is the inside
surface.)

Now, mount the occipital electrode, work-
ing from the outside in. Place the selecied
occipital electrode directly over the chalk
mark and press its prongs through the fabric.
Crimp only 1wo of its prongs flat against the
band leaving the remaining prongs protrud-
ing. This means that you will now have one
electrode at the left, formed by prongs and
two smooth button electrodes at the nght of
the band.

TABLE I-CHECK-OUT PROCEDURE

FROM TO
1C23 out Point 24 (gnd)
IC24 out Point 25 (gnd)
Point 25 Point 10
Point 26 Point 11
IC1 (pin 9) Point 24 (gnd)

USING RESULT
vVOM +15 vDC

VOM 15 VDC

vOM 9 V (S3 ON)
vOM +9V (S3 ON)
Scope Approx. 7V in-lock

Standing before the mirror again, fit the
band to your head with the two frontal
electrodes on the forchead above your eye
centers. The prongs of the rear occipital
clecirode should now comb through your
hair to contact the skin surface at the back
left of your head.

Once the electrodes have been assembled
to the band, you are ready to attach their lead
wires. Begin by removing about 12 inches of
the electrode cable’s outer sheath and shield
braid. This will reveal the three insulated
wires of the cable. Crimp a solder lug around
the outer sheath of the cable just below the
point where the wires exit. This will be used
as a strain-relief. Simply punch a tiny hole
through the clastic band about 5” to the right
of the occipital electrode. Now, insert a s
No. 4-40 screw (with washer on) through the
band from the inside. slip on the lug from the
outside, and secure in place with a No. 4-40
nut. Twist together the two insulated wires
leading to points 2 and 3 on the PC board.
Punch two small holes in the electrode band
between the cable attachment point and the
first electrode to the right. Thread the twisted
wires through these holes. The first electrode
is the left frontal (isolated ground) clectrode.
Cut to length the wire leading from PC board
point 3, strip its end and solder it to the
crimped prongs of that electrode. Punch two
more holes in the band between the first and
second electrodes and thread through the
wire from PC board point 2. This wire should
then be stripped and soldered to the crimped
prongs of the right frontal electrode.

To complete assembly. punch two more

tiny holes between the cable attachment
point and thread the remaining wire leading
from PC board point 1, through both. and
solder it 10 one of the crimped-down prongs
of the occipital electrode. This completes
assembly.

Check-out

After a final check of all wiring and
connections, you should make a few voltage
checks to ensure that all is functioning
correctly. Install 9-volt batteries BATT! and
BATT2. and insert the prongs of the power
transformer assembly into an AC wall outlet.
Table 1 lists the measurements that should be
made during the check-out procedure.

When these checks have proven satisfac-
tory. set the BEEP switch S4 10 ON and move
ALPHA switch S2 to the TEST position. You
should hear a rapid succession of 1-kHz
“beeps” from the speaker signifying that the
alpha test oscillator is keying the speaker. as
would amplified alpha. To check the input
amplifier, run the THRESHOLD control up and
down. At maximum. you will hear some 60-
Hz modulation of the alpha test beeps. At
minimum, the tones will be crisp and clean.
(The 60 Hz modulation results from stray
pickup by the “open™ electrode circuit. When
electrodes are placed on the head. the elec-
trode circuit is “closed™ and 60 Hz pickup is
minimal because of the differental input
circuit.)

When you have reached this stage. you are
ready to connect your Mindpower: Alpha to
the TV set for some fascinating experiments
in video biofcedback.

HORIZONTAL SYNC

This one is beginning to get to me! Wards Airline GHI-4836.
The problem is very bad horizontal sync. You can set it up and it
works for a moment, then jumps out of sync. Moving the
horizontal hold control will make it lock, then it goes out again.
I've checked everything I can think of. | note that touching the
horizontal oscillator plate with a scope probe makes it go out of
sync. When | take the probe off, it comes back temporarily.
Should I take this down to the creek and make a fish-trap out of
it or what?—C.S., Vergennes, IL.

Probably wouldn’t make a very good fish-trap; let's fix it.
This sounds very much like a thermal. Something is changing
in value as it warms up. Try heating and cooling various parts.
The oscillator plate should nor be that sensitive. Sounds very
much like a resistor increasing in value to me. (Feedback:
Right! 18K resistor across horizontal oscillator plate coil read
anywhere from 100K to 200K. out of the circuit on the bench!
Thanks')

“ADD-ON” AUTOMATIC FREQUENCY CONTROL?

Is it possible to install an automatic frequency control in an
old Zenith model FM radio? This is a model G-725.—0.B.,
Monett, MO.

Frankly, 1t would be pretty hairy to add something like this
1o an existing design, even in a tube chassis like this.
Suggestion; if you are having oscillator drift problems in this

chassis. check that little ceramic capacitor across the oscillator
coil. This is a negative-temperature-coefticient type. and was
used to correct drift. We replaced several of these when these
sets were new! Aerovox part number for this capacitor is
CN22JNO80 and it’s a 22-pF unit.

WHITE COMPRESSION

The picture looks odd on this Philco 7L40. It looks something
like white compression. The brightness control has no effect. All
of the DC voltages on the picture tube read about + 300 volts!
No; the cathode is about normal. The grid resistance to ground
is too low. 1.0 megohm normal. What is this?—J.D., Mena,
AR.

You have a shorted blanking coupling capacitor, C46, the
0022 pF from the vertical output transformer 1o the picture
tube grid.

WIDTH COIL

I have an old Capehart CT-125 TV that I’m working over. |
need a width coil for it. It works fine but | have no AGC and
sync.—V.M., Mission, TX.

Tight! This is one of the old dual-winding types—you get
the AGC and sync keying pulses from the secondary of the
width coil. You can get a Triad WLC-29 that is listed as a
replacement for the original part number that I'm not going to
copy since it's so long! Thordarson WC-26 is also a sub.



FIG. 1—DEMONSTRATION of the Digital Time
Delay System. Robert Berkovitz, research direc-
tor of Acoustic Research, sets up demonstra-
tion as David Mclntosh, circuit designer, looks

on.

Digital Time
Delay System

For Gonceri-Hall Sound

A prototype system used in audio research that
can create a concert hall of any size and
shape in any typical listening room

IN THE EARLY DAYS OF HIGH FIDELITY. IT
was fashionable to describe the end goal
of all hi-fi as being the “ability to
recreate the concert hall in your living
room.” As time went on (and as audio-
philes became more sophisticated and
knowledgeable), the industry soon came
10 realize that such a goal was, at best,
highly eclusive. A home living room has
neither the cubic volume nor the
acoustic properties of a large concert
hall and no amount of “wishing™ would
make them the same. Furthermore, it
has long been conceded that part of
what gives listeners the “feeling”™ of
attending a live concert is psychological
or psychoacoustic in nature. We sense
the fact that we are in a large hall
because of visual clues as well as aural
ones -The audience around us, the plush
seats, the brightly lit stage upon which
the musicians perform—all these things
contribute to our sense of the “live
performance™.

During the brief but short-lived hey-
day of quadriphonic sound, many
proponents of 4-channel audio main-
tained that this multi-channel reproduc-
tion technique could bring us a step
closer (o “concert hall sound™ in our
homes. The fact is. though, that much of
what was passed ofl' as “concert hall
ambience”™ in 4-channel records and
tapes was, in reality, nothing more than
a form of “surround sound™ that was

deemed most unnatural by many
listeners who resented being bombarded
by vocalists and instruments located
behind their backs. Until recently. it
appeared that the only way to make a
hi-fi music system sound like it was
reproducing a concert hall performance
was 1o transport spcakers, amplifiers
and program source into an actual
concert hall. The hall would then
provide the required acoustic qualities
that are missing in any home version of
the performance. Much of the success of
some of the carly “live versus recorded™
concerts that were a popular audio sport
in the carliest days of component hi-fi
are now attributed to the fact that both
the live performance and the electroni-
cally reproduced equivalent were, in
fact. taking place in a large and acousti-
cally identical auditorium or concert
hall.

Still. with the aid of modern comput-
ers it should be possible to study the
exact nature of all the sounds—primary
and reflected, phase shifted and atten-
uated, coherent and incoherent—that
reach a listener’s cars when he or she
attends a live concert. And if all these
elements of sound can be programmed
clectronically and reproduced from a
sufficient number of directions or points
of origin. it should be possible to “fool™
a listener into believing that he or she is.
in fact, attending a live concert when all

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

the while that listener may be sitting in a
darkened room no larger than the prov-
erbial “typical home listening room™. At
least that is how Bob Berkovitz of
Acoustic Research and his engineering
tcam headed by David Mcintoch rea-
soned some time ago when they first
began a project that lead to the Digital
Time Delay system described here.
Much of what follows was learned
during a briet but fascinating trip up to
AR’'s plant a few months ago. and the
author is indebted to the people at
Acoustic Research for letting us in on
this exciting research project. and for
supplying some of the photos appearing
in this article.

Background

A listener at a concert hall hears at
least three effects of concert hall acous-
tics. One of these is the arrival of sound
from a number of directions in rapid
succession; first from the stage (called
the “direct” sound) and then from
various reflecting surfaces inside the
hall. A second effect is the incoherence
of high (treble) frequencies that makes
it difticult for a listener to localize the
sound source and at the same time gives
an open, airy quality to concert hall
sounds. The third effect is the familiar
gradual decay of sound after it has
stopped originating from the stage. This
last effect is often successfully simulated
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during recording, so that there seems no
need to recreate it during the playback
process.

The first two effects. however. cannot
be conveyed by conventional sound
reproduction techniques. according to
AR. The failure of conventional high-
fidelity equipment to reproduce the two
missing effects is probably one of the
main reasons for the artificial quality of
the reproduction of orchestral music in
the home, even when the components
used are accurate insofar as frequency
response and negligible harmonic and
IM distortion are concerned.

The premise upon which AR’s
research was based is that “concert hall
acoustics” can be clectronically simu-
lated and added to the reproduction of
ordinary stereophonic records and
broadcasts. Two phases of study and
research were involved, both of which
were carried on simultancously.

First, it was necessary to define the
acoustical properties of large halls in
order to understand the patterns of
reflections and the type of sound distri-
bution that takes place in such halls or
enclosed spaces. Mathematical models
of halls were used in this study, since the
objective of the study was to understand
the acoustics of an ideal hall rather than
how to build one in a true architectural
sense. The program that was used to
characterize different halls utilizes such
data as hall dimensions. sound source
and listener location (specified in three
dimensions), absorption coefficients for
each of the interior surfaces of the hall,
absorption coefficients for areas of
special absorption on any of the interior
surfaces, the dimensions of those special
areas, and the specific time period that
the user of the program wishes to
examine closely.

A number of studies indicate that the
subjective effect of early reflections of a
large hall is different from that of later
reverberation. These studies further
indicate that the ume period in which
the acoustical “character” of a hall is
sensed by the listener is approximately
100 milliseconds (one tenth of a second).
In this time, following the attack tran-
sient that represents the start of the
musical sound. our ears and brain form
an idea of the size and diffusion of the
sound source and of the setting in which
the source and listener are located.
Mathematical modelling of simplified
rooms, implemented with computers,
provides a highly precise way of deter-
mining the basic image locations in time
and space. This, in turn, allows the user
of the program to look for patterns that
correspond to different subjective ef-
fects. The data from the output of the
computer can be used to set the oper-
ating characteristics of an appropriate
simulator and the subjective effects of
different “halls” can then be compared
and analyzed electronically.

Reproduction simulator

A sixteen-channel delay system was
developed by Acoustic Research that
converts the computer generated infor-
mation into equivalent acoustical prop-
erties in a listening room. In the tests we
heard. sixteen AR-7 loudspeakers,
mounted in two tiers of &, reproduced
delayed sounds. A pair of AR-11 loud-
speakers were used for reproducing the
regular, undelayed stereo channels. Fig-
ure | shows Robert Berkovitz, research
director of AR, as he enters computer
generated data into a prototype of the
Digital Time Delay System during the
recently held Audio Engineering Society
Convention in Zurich.

Figure 2 is a closeup view of the
control panel of the Digital Time Delay
System. Each knob is used to set up the

s

FIG. 2—FRONT-PANEL of the Digital Time
Delay System. Sixteen knobs control the time
delay of the 16 channels.

proper time delay for one of the sixteen
reproducing channels used in the sys-
tem. Sixteen channels were chosen
simply because the number 16 works
out well in terms of available digital 1C
specifications. The sixteen-channel de-
lay system is actually a special purpose
computer designed and built at AR. It
operates by sampling the incoming
music signal at approximately 30.000
times per second, converting the level of
each sample to a number that is then
stored in the correct location of a digital
memory. This memory contains the last
quarter-second of program material fed
1o it.

The component side of a memory

-

FIG. 3—MEMORY BOARD contains 96 memory
IC's for a total storage of 98,000 bits.

board in the Digital Time Delay system
is shown in Fig. 3. Each memory IC (a
monolithic circuit with the equivalent of
7000 transistors) has a storage capability
of 1024 bits of information. In this
application, the “bits” are music signals
encoded in digital form. The total
system contains 96 memory IC's, for a
total storage of 98,000 bits, which
corresponds 1o the required maximum
time delay of one-quarter second. The
Digital Time Delay system could be
expanded to provide longer delays if
required and. because the music is digi-
tally encoded before storage, its quality
is unaffected by the length of time that
it is delayed.

The wiring side of a memory card
used in the Digital Time Delay system is
pictured in Fig. 4. The wire-wrap tech-
nique used allows rapid construction
and modification of circuits while
providing high reliability. There are
over 1500 connections on this 4 X 10 in.
wiring surface!

After the value of each sample has
been stored. and before the next one is
taken, a memory recall circuit reads
sixteen samples from as many memory
locations and sends each sample to one
of the sixteen output channels. Each
channel drives a loudspeaker system
placed to cover one-sixteenth of the
space above and around the listener.
When the system is operating (repro-
ducing musical program material), re-
produced sound comes first from the

FIG. 4—MEMORY BOARD measures 4 x 10
Inches and contains over 1500 connections.

two conventional stereo loudspeakers
located in front of the listener. Then,
after delays of fractions of a second
(determined by the particular program
used), the same information is succes-
sively reproduced from each of the
sixteen delay channels. The audible
sensation to a listener sitting “inside”
the system is that of listening 1o music in
a hall whose size, shape and acoustical
character depend upon how the system
controls are set.

Listening tests

In our own listening tests, the illusion
of being in a large concert hall was
tremendously enhanced when the lights
in the demonstration room were extin-



guished, which confirms what we said
carlier about the psychological aspects
of concert hall attendance. But, with
that reservation aside, the overall sonic
effect of the experiments was uncannily
real. Not only were we able to sensc the
spaciousness of a large concert audito-
rium, but as Mr. Berkovitz altered the
parameters of our simulated concert
halls. we were even able to sense the

direction in which the “dimensions™ of

the hall had been changed.

A most unnerving experience oc-
curred when the controls were altered so
as to “build” a concert hall that could
not be realized architecturally. (As 1
recall, one wall was “turned around on
itself or “stretched” beyond physical
reality while in another instance unreal-
istic side alcoves were “implanted” in
our make-believe hall). When these
architectural abberations were imposed.
our lifetime of listening experience
immediately rejected the audible results
as being “unnatural”™—or just plain
weird!

A consumer product?

Readers of R-E will recall that just a
few months ago we reported about a
Digital Time Delay System developed
by Audio Pulse that was ready for

complex and elaborate sixteen-channel
simulator now developed by Acoustic
Research is not quite ready for consum-
er packaging (nor could any consumer
of our acquaintance afford it if it were).
According to Robert Berkovitz. the
entire project was initiated without a
specific end-product in mind—as purely
a rescarch tool to investigate thosc
remaining unknown factors in human

hearing that are greatly in need of

further study. The system will be used.
no doubt, by acousticians and architects
and could well serve ac an important
tool for such craftsmen who must design
the concert halls of the future. Theoreti-
cally, new shapes and materials could be
*tried” using the simulator before thou-
sands or even millions of dollars were
expended on new architectural realities
that might or might not prove acousti-
cally satisfying after the money has been
spent.

In our auditioning of different stereo
records, we noted that the techniques
brought to bear in the original recording
by the recording engineer had some
effect upon the way in which the “hall”
was simulated acoustically. but not
nearly so much as we would have imag-
ined. In other words, the simulated
acoustics created by the sixteen-channel

larger role in this listener’s subjective
evaluation of the “space™ in which the
music was being reproduced than did
any artificial reverberation or decay
time introduced into the original stereo
discs that we listened to. The “hall”
sensations were there (and similar)
whether we listened to a so-called “live™
stereo disc (one recorded from master
tapes originally made at a live perform-
ance) or to a studio-type multi-channel
recording more typical of today’s
recording techniques used for modern
or “pop” music.

In summarizing the work done at
Acoustic Research Bob Berkovitz did
not firmly rule out the possibility that
such multi-channel digital time delay
systems would someday be econom-
ically and technically feasible for a
home product. Based upon the rapid
strides we have seen in recent years in
large-scale integration and miniaturiza-
tion, we suspect that a product for home
use will be here sooner than ever. As for
the question of where we will put those
extra sixteen speakers, take comfort in
the fact that they need not be as large in
size or high in quahty as the two
primary stereo channel speakers that
must still supply the “direct” sound
even in the home concert hall of the

consumer use. Obviously, the more

digital time delay system played a much

future. R-E

SPECIAL POWER TRANSFORMER

I've been trying to locate a power transformer for a Scott 299
for some time. | would appreciate any help I could get; no one
seems to have an exact repiacement. The specs are as follows:
high voitage, 390 VCT. Filament, 5V at 34, 6.3 V at 4.2A. Bias, 50
volts at 150 mA. Do you have any ideas?—R.Z., Buffalo, NY.

I'm full of ideas! Now let’s see if’ any of them are worth a
darn. Sams 445-13 shows that this is a stock transformer,
except for that bias winding. Why such a high current rating
on that one? 150 mA. Oh. oh. Now I see. They are also using
this as a DC source for the heaters of the preamplificr tubes!
That’s why the 150 mA.

I have a listing of a Thordarson 22R 123 transformer that is
fine except for the current rating of the bias tap. Everything
else matches. Hey! This transformer also has a 12-volt heater
winding rated at 5.0 A! Do this: put a diode in series with this.
with a filter capacitor, and use the resulting DC to feed the
preamp heaters. Then the bias tap will have plenty of
voltage!

RASTER WITH VIDEO AMPLIFIER OUT?

I've got all sorts of problems in this Zenith 20X1C38. If | pull
the 12HL7 video output tube, | can get a raster of sorts. With the
tube in, the high-voltage jumps up and down and then goes out.
What does the crystal ball say?—F.L., North Bergen, NJ.

You've got one dandy “reverse symptom™ here. When you
pull the video output tube of a normal TV set, the raster
should go out. Reason; the video oulput tube plate is supplied
from +400 volts. With no load. this plate voltage (normal
+330 V) should jump to +400, and the picture tube cathodes
with it. This rise in cathode voltage makes the picture tube
grids far more negative by comparison, and the tube should
cut off.

I believe you’ll find that someone has cranked all three of
the picture-tube screen controls wide open. This will let the
tube light a little even with such a bias upset. Run a grey-scale
adjustment, and then find out why the plate voltage of the
12HL7 is so far off. Bad resistor, open peaking coil. etc.

LOW BRIGHTNESS

I can't find out why the brightness is so low on this Sears
black-and-white TV. The DC voltages on the picture tube seem
to be close; the cathode reads + 225 V and the grid + 178. If |
touch pin 7 (cathode) with the voltmeter, the brightness jumps
up right away. It | leave it there, it tries to get too bright. The
tester seems to be bleeding off some of the excess voitage. I'm
lost.—L.H., Buckley, WA.

No. you're not: you're in the right place. Your picture tube
cathode is far too much positive. This makes the grid too far
negative and cuts down the brightness. Normal should be;
cathode, + 188 volts: Grid, + 139-volts for a net bias of 49
volts. You must be using a low-impedance DC volimeter, to
cause such a drop.

The DC voltage comes from the + 174-volt source on the
flyback, through a “spot-killer” diode. to the picture tube
cathode through a 150K resistor. Check this diode: it could be
shorted which would raise the cathode voltage.

NEW FORMULA FOR REMOVING “TAR SMELL”

I saw your note on tar smell from burnt-out transformers. 1
have another way; ran across the same problem some years
ago. Tried several things and finally came up with this one.

Soak an old cotton rag in pure vanilla extract. and wash the
affected area vigorously. Do not rinse off. If the user doesn’t
like vanilla, try cherry, almond or other flavors!—R.L. Ward,
A-V Technician. E. Lansing, M1

MISSING TUBE

1 just got hold of a model 546 Supreme scope. Got nothing but
a dot on the screen. One of the tubes is missing. This is a 5-pin
type. Tried several, but none of them worked. What tube is
this?—P.P., Astoria, NY.

This is a 885 gas triode (sometimes called a thyratron). It's
the horizontal sweep generator: sort of a relaxation oscillator
kind of thing. The tube is obsolete. but you might be able to
dig one up from ads in the Classified section in the back pages
of R-E. Several companies advertise old tube types. R-E
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BOOSTER MOUNTS ON MAST and connects between lead in and transmission coax.
In typical installations the antenna should be mounted further above the chimney.

There's a lot of things to consider when undertaking this
task. Here we look at the most important ones and see

what it takes to get the best possible reception

AN ANTENNA INTERCEPTS THE TRANSMITTED ELECTROMAGNETIC
energy traveling through space and converts it into a voltage
that the TV set can process into a visible picture. Ideally the
antenna voltage should be an exact replica of what is
transmitted by the broadcaster. A number of things can
prevent that from happening. Some of them are:
® Impedance mismatch to downlead.
Inadequate bandwidth.
Broken or missing elements.
Damaged, loose or misaligned elements.
Loose signal connections.
Unstable supports.
Improper phasing or element spacing.
Relative motion of elements in wind.
Corrosion at joints and connections.
Proximity to metal objects.
Lightning damage.
Strong reflections or signals from other sources.
® Disoriented or tipped antenna.

Each one of the above causes for poor pictures can be
avoided either at the time you purchase an antenna or install
it. Of the thirteen mentioned above, the last four can be
avoided by proper installation. The others can be avoided by
selecting the right antenna. Taking them one at a time. let’s
discuss how problems can be avoided.

Transmission lines

In most residential applications the delivery system consists
simply of a length of 75-ohm coaxial cable or 300-ohm
* Technical Editor, Winegard Co.

JAMES E. KLUGE*

twinlead connecting the antenna to the TV set. In some
installations where more than one TV set is connected to the
antenna there may be splitters. set couplers or line-drop taps
distributing the signals throughout the residence. This would
be considered a simple master-antenna television (MATV)
system. Except where amplifiers are involved and where
connections are bad, there is litle chance for trouble. Where
300-ohm unshielded twinlead is used, keep it at least 6 inches
from metal objects and do nor coil it. Now, let’s take a close
look at antennas.

Impedance

Most TV antennas are nominally cither 75-ohm or 300-ohm
balanced. I’s usually impossible 1o look at an antenna and
determine its impedance. The manufaciurer will usually
specify it. You then match this impedance 10 the impedance
of the downlead or. where not included with the antenna,
install an impedance-matching transtormer to convert from 75
to 300 ohms or vice versa. Mismatched impedances not only
waste signal power but cause standing waves that result in
smeared pictures.

Bandwidth

Again, there is no way to look at an antenna to tell what its
bandwidth is. It can be observed only with sophisticated
engineering instruments. You have to rely on a reputable
manufacturer who has the measurement facilities and has
specified the bandwidth of his product.

An antenna is like a tuned circuit. It will respond 1o
frequencies within the bandwidth 1o which it is tuned and is



virtually unresponsive to frequencies outside that band-
width.

Ideally. the antenna’s response curve should be flat, with
steep skirts at the cutoff frequencies. If it cuts off the edge of a
channel too soon or too sharply it will attenuate either the
picture, sound or color carrier. This will degrade picture
quality on that channel. On the other hand, an antenna that
does not cut off sharply outside the passband will make the
antenna responsive to frequencies other than the TV signals,
such as land-mobile radio, aircraft and FM broadcast.

Any of these can cause interference patterns in the picture.
They represent extraneous signals not part of the original TV
signal. Choose a manufacturer who has antenna design and
measurement facilities plus an established reputation.

GOOD RECEPTION? NOT A CHANCE! Bent and twisted elements im-
properly aligned with each other and dangling (disconnected?) twinlead
guarantee poor pictures at the set.

Antenna construction

Some antennas may look well constructed but after they're
installed and severe weather gets to them, they show their
weaknesses. Elements bend or break under stresses caused by
heavy winds or ice loads. Element spacing and alignment are
critical to phasing and affect the frequency response,
impedance matching, gain uniformity and directivity.

Look for heavy-duty construction and reinforcing supports
at points of maximum stress. Look for strength in mountings
and fabricated parts—particularly for 7i-inch diameter
aluminum tubing used for long elements. Look for bracing
and heavy-gauge materials where strong forces will be applied
as a result of high winds and ice.

Where elements rotate into position and plastic or
aluminum parts hold them captive for proper alignment. test
the captive positioning device for rigidity and strength by
subjecting the ¢lements to bending and twisting forces.

Downlead connections. impedance-matching components
and preamplifiers should be enclosed and protected from the
weather. Typically they are enclosed in plastic housings to
keep out dirt, rain and snow.

Well designed antennas are not only mechanically strong
and clectrically sound, but assemble quickly and easily. Fold-
out clements that are self-locking and secure, involving a
minimum of assembly time is the general rule.

People who carn a living putting up TV antennas must be
able to do it quickly. An antenna installer’s time is valuable as
well as costly from the customer’s point of view. Ease of
assembly and speed of installation is as important as the cost
of the antenna itself. It would be better that the installer do a

READY FOR SATELLITE BROADCASTS! With its skyward slant, this
antenna will do better on signals from outer space than those trom the
nearby television transmitters.

signal survey on the roof to insure a good reliable signal than
to spend that time assembling bolts, nuts and antenna parts on
the ground. Avoiding costly callbacks is another good reason
for selling and installing a line of good sturdy antennas made
by an established and reputable antenna manufacturer.

The mast clamp, since it supports the entire antenna array.
should receive careful scrutiny. A simple clamp with heavy
bolts is not enough—the antenna load with all its twisting and
bending motions must be transferred from the boom to the
mast through that mast clamp. The boom and the mast must
be strong enough to withstand these forces while the clamp
locks them together rigidly.

Installation

Up to now much of our discussion has dealt with the
antenna itself. As most of us know, the installation can make

HEAVY 1-PIECE TUBULAR ELEMENTS iocked to the boom by aluminum
clamps and tough plastic supports wiii stand up.

or break the performance of a good quality antenna. How
many people do you know who have condemned a tried and
proven antenna simply because it was installed improperly?
Good pictures depend on a good antenna that is properly
installed to transform the airborne signal into a faithfully
reproduced voltage applied to the TV sct.

To begin with, the set needs at least 1000 pV (0 dBmV) at
the antenna terminals. The AGC circuits in most TV sets can
usually handle up to a few hundred thousand microvolis,
except perhaps the small portables that prefer something well
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under 100.000 pV (460 dBmV). To measure these levels, a
good signal-level meter (SLM) is necessary. If you can’t buy
one now, try to borrow or rent one until you feel you can
justify the cost of buying one. When you do buy one, let me
caution you on one thing.

When buying an instrument like an SLM, it doesn't pay o
try to save a few dollars. Like good antennas, a high-quality
SLM will pay you back many times over. One other thing, if
you plan to get into MATV work some day, buy the more
expensive but more accurate and useful MATV meter now—
not later. Here’s a good case where you get what you pay
for

If you can’t justify buying or renting a high-quality SLM,

THE STRONG 3-PIECE MAST CLAMP transfers wind or other forces on
the boom to the vertical mast. Clamp design prevents turning, avoids
compression damage to boom.

then at least get yourself a good portable color TV so you can
see what kind of a picture you're getting. Remember, the
objective behind all this effort is good pictures on the tube.
Because of AGC, a TV set will not provide an indication of
relative signal strength.

Make a signal survey

Now that you have chosen the best antenna for the job at
hand and are outfitted with the necessary tools to install it
properly. do a signal survey. Don’t look up and down the
street to see how all the neighbors have installed their
antennas and then follow suit. The first installer may have
goofed. Subsequent installations, being the same, would
produce the same poor pictures. Logical conclusion—this is a
poor signal area. Don’t believe it! Show the neighborhood
that TV pictures can be good with a good antenna properly
installed.

PLASTIC HOUSING PROTECTS BOARDS used for Impedance matching
or combining UHF and VHF signals from weather or dirt.

REAR VIEW OF WINEGARD CH-7078 shows heavy metal parts and tough
plastic insulators designed to transter wind and ice loads on "/is-inch
tubing to the 1-inch square boom. All elements rotate into position and
lock into place to make a rigid assembly requiring minimum installation
and labor time.

After you've unpacked and assembled the antenna, mount
it on a short section of mast. Now. walk it around the roof
while your helper or partner observes the picture on the
portable TV and the SLM if you have one. It’s not unusual to
clean up a marginal-quality picture by moving the antenna
one or two feet in any direction. Remember to check the
picture—the SLM may indicate adequate signal but the picture
may be full of interference patterns or ghosts. Be sure to check
all channels, too—particularly the weakest ones.

Now that you've located the antenna, rotate the mast to
orient it for the best piciure—one free of ghosts and interfer-
ence. If you can’t eliminate them, you may have to stack
antennas for greater directivity. According to theory, when
stacking antennas on the same mast, there should be at least
/r-wavelength or more spacing between the antennas—about
the distance of the longest antenna elements. In actual
practice, however, this is seldom done. With a spacing of 2 or
3 feet, three antennas can fit on a single 10-foot mast.

Don’t just point the antenna toward the transmitter. You
may get a better signal (picture) reflected off’ a water tower,
high-rise building or mountain. This is why a good portable
color TV is so important. And be sure it has a picture tube
large enough to show up minor picture deficiencies!

Now that you've oriented the antenna properly, make sure
it stays that way. Use plenty of guy wire to anchor the mast
securely. Be sure the mast is prevented from turning. even in
high winds. A large. well-designed antenna is highly direc-
tional. Even a few degrees of antenna disorientation can spoil
good pictures.

Once the antenna is in place and secure, you have—in
addition 10 a source of good TV signals—an excellent lightning
rod. It needs to be grounded. Everything but the driven
elements are connected to the boom and the mast. The mast
then must be grounded through a tower or with heavy wire,
either AWG No. 6 aluminum or AWG No. 8 copper.
Grounding means a %-inch metal stake 8 feet in the ground
or a metal cold-water-pipe system. Since pipes enter buildings,
the metal stake is usually preferred. Make good solid electrical
connections to the mast and the stake or you will defeat your
purpose. Also keep the antenna 6 to 12 inches below the top
of the mast.

Your customers can now enjoy good color TV for years to
come. However, they should be prepared for guests. Their
friends and neighbors will probably enjoy watching your
customer's TV more than their own. Although there could be,
there just aren’t that many good antenna installations around.
Also. for those who don’t install antennas, if you're so
inclined, here’s an opportunity to get into the business, turn
over a handsome profit and make people feel they're getting
something for their money. R-E
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IC TIMER CIRCUITS

The versatile 555 IC timer has many applications. Here are some
interesting ones including pulse-width and pulse-position modulators

ROBERT F. SCOTT
TECHNICAL EDITOR

11IS IS THE THIRD IN A SERIES OF ARTICLLS
describing various applications of the 555
timer 1C. In the article 555 Timer Applica-
tions (February 1976 issuc). we saw how the
device is used in the monostable mode as a
time-delay generator and as a one-shot pulse
generator. In March. we covered operation in
the astable mode as a free-running oscillator
generating pulses and squarewaves. We also
threw in a few practical applications.

Monostable applications

Let's take another look at the basic mono-
stable circuit (Fig. 1) and see how it can be
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FIG. 1—-THE 555 TIMER connected for mono-
stable mode. Negative-going input pulse drives
output high for interval equal to RyCy.

used for such applications as a heartbeat
monitor, frequency divider. pulsewidth mod-
ulator and pulse-position modulator.

Recapping mwonostable operation: The
output pulse is independent of the input
waveform and is controlled by the tme
constant of R,Cy. At the onset. C is held
discharged by an internal transistor con-
nected to the threshold control terminal. A
negative-going pulse on the trigger terminal
drives the output high and C, begins to
charge. When the voltage across C reaches
the threshold level (in a time interval deter-
mined by R,C,), the output immediately
returns to the “low" state.

Missing-pulse detector

When the 555 is connected as shown in
Fig. 2-a, it can detect a missing pulse or an
abnormally long period between two consec-
utive pulses in a train. Thus. it can be used to
detect intermittent firing of a sparkplug in an
internal combustion engine or to monitor the
heartbeat of a sick patient.

When connected as shown and fed with a

continuous train of pulses. the timing interval
of the monostable is continuously being reset
by each pulse in the evenly spaced chain as
long as the pulse spacing is less than the
timing interval. A decrease in pulse frequen-
cy or 4 missing pulse permits completion of
the time-interval so the output level goes
high—triggering an alarm or other device
connected to the output terminal. Figure 2-b

1.1IR,C, apart will produce an output pulse.
The operation of the divider is based on the
fact that retriggering cannot occur during the
timing cycle.

The output frequency f, of the divider
equals f,/N, where N is the division factor.
Figure 3 shows the circuit waveforms for a
divide-by-five operation of the timer. The
timing period of the circuit is set to approxi-

TYPICAL APPLICATION DATA

MISSING PULSE DETECTOR
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FIG. 2—MISSING-PULSE DETECTOR Is shown at a. Waveforms at b shows how output goes low

when there Is a break In the input pulse chain.

shows the waveform when the timer is used
as a heartbeat monitor or missing-pulse
detector.

A shaper must be inserted between the
pickup transducer and the input to convert
the heartbeat or sparkplug signal into a series
of negative-going pulses.

Frequency divider

If the frequency of a pulse chain is known,
it can be divided down as required by feeding
it into a basic monostable circuit (Fig. 1) and
adjusting the length of its timing interval.
When the timing interval (T = LIR,Cy) is
longer than the period of the input trigger
pulses. only those pulses that are more than

mately 4.5 times the period of the input pulse
chain.

A second timer. or the second section of a
dual device, can be used as a pulse shaper to
adjust the duty cycle of the output waveform.
Figure 4. from the Exar XR-2556 and Tcle-
dyne DS5SS data sheets. shows the device
connected as a frequency divider and pulse
shaper. The output of timer 1 is fed to timer 2
whose frequency is set to that of the output of
timer 1. The duty cycle of the output wave-
form can be varied from 1% to 99% by
varving R,. Figure 5 shows the input and
output waveforms associated with the fre-
quency divider and pulse shaper shown in
Fig. 4.
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Pulse-width modulation

When the monostable-connected timer
(Fig. 1) is triggered by a continuous pulse
chain, the charge time of capacitor Cy, and
thus the duration of the output pulse, can be
changed by varying the voltage on the
control terminal. The waveforms in Fig. 6
show the operation of the pulse-width
modulator.

INPUT
(5 kHz}

VOLTAGE
ACROSS
TIMING
CAPACITOR

OUTPUT
(1 kHz)

FIG. 3—PREQUENCY-DIVIDER WAVEFORMS
from 555 set up to divide by five with 5-kHz
input.

Pulse-position modulation

When the timer is operated in the astable
mode, the instantaneous period or repetition
rate of the output pulse can be varied by
applying a modulation voltage to the control
terminal. Figure 8 the timer as a pulse-
position modulator and Fig. 9 shows the
related waveforms. In this example. the timer
operdtes as an oscillator whose output is
modulated by a triangular signal. Note.
however, that the modulating signal can have
any desired shape and may be derived from
another signal generator or from a pressure,
temperature or humidity sensor.

Linear ramp generator

When the timer is operated so the timing
capacitor C, charges through a resistor, the
voltage across 1t increases logarithmically. If
we need a voltage that increases linearly with
time, we can replace timing resistor R with a
constant-current source and take the linearly
increasing voltage from across C,. In Fig. 10,
a 2N2450, 2N4403 or similar transistor is
connected as the constant-current source.
Figure 11 shows the related waveforms.

#Vc
6] 1 OUTY CYCLE
CONTROL
RT1 XR-2556 Rr2
<
3 1"
L.
TIMER TIMER I
- 1 ? 1
R
2 13 L
INPUT 0—— MO Vo
Uuuy .
fs e s — oureut | L 1L
1 4 7 12 i )
f=1tyn
I A= bl :-ume
20K
Ve o—AW

FIG. 4—FREQUENCY DIVIDER AND PULSE SHAPER. Timer 1 is frequency divider controlled by Ry,
and Cy,y. Timer 2 is a pulse shaper. The output duty cycle is set by Ry, and Cy,.
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=3 0UTPUT

|
|
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!

VARIABLE 1
ouTY- N ..
CYCLE

| B

1

—— ‘[ +—
111
FIG. 5S—WAVEFORMS associated with the divid-
er and pulse shaper in Fig. 4.

(Note that in this application, the 0.010-pF
decoupling capacitor must be disconnected
from the control terminal. The modulation
voltage can be direct coupled or fed through
a suitable capacitor. Figure 7 shows how the
voltage applied to the control terminal affects
the pulse width or time delay of the signal
developed at the output of the timer.

Another long-time timer

The last time around, we showed three
timers connected in cascade to provide a time
delay much longer than is practical with a
single device. The overall delay is the sum of
the delays in the three timers. Another
method of achieving long delays is to use the
scheme (Fig. 12) described in application
notes supplied by most timer manufacturers.
In this case. the two halves of a dual timer are
connected in cascade with a type 8281 binary
counter between them. The first timer is
connected as an oscillator with a period of 1/
f, The 8281 counter provides selectable
outputs (at times equal to 2, 4. 8 and 16 times
the input) that are used to trigger the second
half of the dual timer. The RC constants in
the second timer are selected to give the
desired output pulse length.

For your car

Figure 13 is a simple electronic tachometer
described in Texas Instruments timer appli-
cation note. It is operated by pulses gener-
ated as the car’s distributor points open and

[
TN

| LS - |
MOOULATION INPUT VOLTAGE

| CLOCK INPUT VOLTAGE

VOLTAGE-2 v/DIv

Judyuyud

i OUTPUT VOLTAGE .
g AA AN

| | caPaCITOR VOLTAGE
1 L i i I

TIME-0.5 ms/0IV
FIG. 6—OUTPUT PULSE WIDTH is determined
by voltage on control terminal. Waveforms
show circuit preformance with sinewave con-
trol.
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FIG. 7—HOW OUTPUT PULSE WIDTH or time
delay varies with modulation voltage on control
terminal.
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FIG. 8—ASTABLE OPERATION provides for
pulse-position modulation when modulating
signal voltage Is applied to control terminal.
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FIG. 9—PPM (PULSE-POSITION MODULA-
TION) wavetorms. Moduiation voltage need not
be symmetrical.



close. These pulses are shaped and clamped
by the IK input resistor and the 5-volt Zener
diode. The processed pulses are then fed to
the trigger input of the timer. The pulses on
the trigger terminal cause the timer output to
go “high” for a period equal to 1.IR,C,
During this time, the 1N457 diode is back-
biased and a current, determined by the
setting of the 200K CALIBRATION control.
flows through the meter. At the end of the
delay period. the output terminal goes “low™
(drops to around ground potential) and
removes the blocking bias from the diode.
The IN457 now conducts, forming a low-
impedance shunt around the meter.

I 15V

>
8 4
2
TRIGGER O—] y
MC1555
OR
MC1455
4 >
RESET 0— ULz
DIGITAL | ©T
j_s T outeut | 01
U.U\:I:

FIG. 10—LINEAR RAMP developed when timing
capacltor charges through constant-current
N =

source.
IrE=u

VOLTAGE [ ] |
ouTPUT ..lj_‘_‘—‘ I

VOLTAGE S -
! 1 | !

o 1 1

| i ‘/j/

; t

t 100us/CM

FIG. 11—WAVEFORMS developed in
ramp generator.
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FIG. 13—ELECTRONIC TACHOMETER. Timer processes ignition puises and controls current flowing

through the meter movement.

Non-timer applications

In previously described applications, the
timer was used in both the monostable and
astable modes for time delay or pulse gener-
ations. Another popular application is as a
controlled flip-fiop. All we need to do is to
arrange for the voltage on the trigger
terminal to swing from below one-third V,, to
a point above two-thirds V., under some
varying outside influence as light, pressure,
humidity or temperature. A control relay can
be connected from the output terminal to
ground or to V.. depending on the applica-
tion.

Figure 14 shows how a 555-type timer and
an LDR such as a CdS photocell can be used
as a photosensitive relay in an intruder alarm
or for switching on a light at sunset and off at
sunrise. Under normal conditions, the light
falling on the photoresisuve (or photocon-
ductive) cell causes its resistance (o drop to a
low value. The voltage on the trigger terminal
is equal to one-third V., or lower. keeping
the relay de-energized. As daylight tades, or
the light on the photocell is interrupted by an
intruder. the photocell resistance rises and
the relay is energized to actuate the alarm or

v
cc 5T

>
S AT

‘:RA :»

5K

4 14 WKkg 10 14
—{ 1
b g ] 1 34 10111314 6 8
S es ¥ 656 5 14(30 MIN) 1/2856
. z 5 8 8281 9——o0(1 HOUR} —12 —
2}——0 (2 HOURS) ouTePuT

- [ 7 12 {4 HOURS)

T 130uF 6 8

= 7 3 i 7 11

CLOCK TD NEXT COUNTER ‘T
; FOR LONGER TIMES 01
RO ST 104F INPUT EROM ~ 0
o 8281 counTER®— |02
TOTAL PERIOO- 693 (R + 2 Rg) CT L OUTPUT PULSE WIDTH = 1.1 Ry CT2 —l—

(EXAMPLE VALUES FOR APPROX 15 MIN)

FiG. 12—DUAL TIMER and 8281 presettable binary counter teamed up for long time delays. The delay
can be as much as sixteen times that set by the time-constant of the first timer.

From this. we see that the meter is fed a
train of current pulses. The meter interprets
the ratio of the ume that current flows
through it to the time that it is removed as
revolutions per minute. The best way to
calibrate the tachometer is against another of
known accuracy. Your local garage will
probably have a portable 1ach or will have
onc built into their engine analyzer.

turn on a lamp. The variable resistor is a
SENSITIVITY control.

Another non-timer use of the 555 is as a
thermostat or an interface between a ther-
mistor and a power relay. An application of
this type is shown in Fig. IS.

For example, it can be used to turn on a
cooling or ventilator fan when the tempera-
ture reaches a certain level and turn it oft

1N457
555 3
CALIB
) 200K
§ 1
D1uf
I S0uADC

10
CONTROLLEO
CIRCUIT
T~o—
RELAY CONTACTS t
vee
+5T0 15V
L% o
VR ]
2 6 i
555 By
SL

FIG. 14—TIMER CONTROLS RELAY in photo-
electric applications. Circuit can be used to
control lighting or detect intruders.

T0 CONTROLLED
CIRCUIT

l

01

Ve
457D 15V
>,
T/S;’ THERMISTOR
R3[4 8
AN T
555
<RI 2 oc
RY
6 3
) 15
T3

FIG. 15—ELECTRONIC THERMOSTAT can be
based on this circuit. Performance depends on
thermistor characteristics and on the reslistive
voitage divider.

when the temperature has dropped 1o a pre-
set low level. Similarly, the circuit might be
used to control a heater or oven or. with a lot
of refinements. to control the temperature of
photo processing chemicals and baths.

The on and off states of the controlled
device are determined by the values of RI,
R2 and R3 and on the resistance and temper-
awre cocfficients of the thermistor. R-E
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JVC S-300 Stereo Receiver
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LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

YOU HAVE TO TAKE A HARD SECOND LOOK AT
JVC’s new S-300 to realize that it is, in fact,
an integrated receiver. All of JVC's new
receivers for 1976-77 have been totally
restyled and. in general, resemble the mid-
priced unit we tested for this report. As
shown in the photo of Fig. I, the front panel
of the §-300 has not a single rotary control on
it (unless one counts the edge-mounted
thumb-wheel tuning control that resembles a
similar tuning treatment popularized by
Marantz and still used on that company’s
tuner and receiver products). The tuning
control, isolated on a light colored section of
the panel, separates the two main areas of the
front panel. The rear sloped AM and FM
frequency dials and pointer are highly visible
and put an end to having to crouch down to
read station frequencies. FM frequencies are
linearly spaced, with calibration marks at
every half megahertz. Above the dial area, at
the left, are twin signal-strength and center-
of-channel tuning meters. while at the right
are another pair of meters that are actually
calibrated to read power output delivered to
a pair of 8-ohm speakers. These meters can
be used for monitoring output level to insure
that speaker power ratings are not being
exceeded and to balance the channels. It is
most unusual to find a pair of output meters
on an all-in-one receiver. since such extras
are confined to separate basic power amplif-

iers—and expensive ones at that.

Eleven rectangular pushbuttons are neatly
arranged in a single row below the dial area.
These take care of power turn on. speaker
system selection, program source selection,
tape monitoring or dubbing (via the two tape
monitor circuits included), FM mute/mono
selection and loudness circuit activation. A
headphone jack is located along the lower
edge of the panel, while a stereo indicator
light is centered between the two pairs of
meters previously described. The right sec-
tion of the panel is devoted to what JVC calls
its S.E.A. Graphic-Equalizer tone control
system. Instead of having bass. treble or even
a mid-range tone control. the five slide
controls of the graphic equalizer divide the
audio spectrum into five sections.

Each control alters response by + 12 dB at
a particular center frequency (see Manufac-
turer’s Specifications) providing a much
greater degree of control than is possible with
conventional bass or treble controls. Graphic
equalizers have become quite popular as
scparate add-on devices with more sophisti-
cated hi-fi systems but this is, as far as we
know. the only all-in-one receiver to incorpo-
rate such an elaborate and flexible tone
control system. Each lever moves in click-
stop increments so that preferred settings of
each control are easily duplicated. Above the
five graphic equalizer knobs are a pair of

FM TUNER SECTION:

kHz, 45 dB; 10 kHz, 30 dB.
AM TUNER SECTION:

dB.
GENERAL SPECIFICATIONS:

MANUFACTURER'S PUBLISHED SPECIFICATIONS

IHF Usable Sensitivity: 1.9 uV (10.96 dBf). 50 dB Quleting Sensitivity: mono, 3.5 pV
(16.3 dBf); stereo, 40 uV (37.4 dBf). Harmonic Distortion 1 kHz: mono, 0.2%; stereo,
0.4%. Signal-to-Noise Ratio: mono, 70 dB; stereo, 60 dB. Selectivity: 60 dB. Capture
Ratio: 1.2 dB. Image Rejection: 70 dB. AM Suppression: 50 dB. Stereo Separation: 1

Sensitivity: internal antenna, 300 uV/M; external antenna, 30 pV. Signal-to-Noise
Ratio: 55 dB. Selectivity: 30 dB. Image Rejection: 45 dB. IF Rejection: 50 dB.

AMPLIFIER AND PREAMPLIFIER SECTION:

Power OQutput: 50 watts /channel continuous into 8-ohm loads, 20 Hz to 20 kHz at no
more than 0.3% total harmonic distortion. IM Distortion: 0.3% at rated output.
Damping Factor: 50 at 8 ohms. Input Sensitivity: phono, 2.5 mV; high level, 180 mV
Signal-to-Noise Ratio (A Weighted). phono, 70 dB; aux and tape, 95 dB. Phono
Overload: 200 mV. Phono Frequency Response: RIAA +0.5 dB. Tone Control
Center Frequencies: 40 Hz, 250 Hz, 1 kHz, 5 kHz, 15 kHz. Control Range: +12

Dimensions: 19-11/16" wide X 6-5/16"" high x 13-3/16" deep (50W. X 16H. x
33.5D. cm.) Net Weight: 22.9 pounds (10.39 Kg). Suggested Retall Price: $400.00

horizontal slide controls that take care of
master volume adjustment and channel
balance.

The rear panel of the JVC §-300 is shown
in Fig. 2. Spring-loaded speaker terminals are
provided for each of two possible speaker
system pairs, as are switched and unswitched
convenience AC receptacles. In addition to
the usual phono-jacks for inputs and tape
outputs, there is a multi-contact DIN connec-
tor (in parallel with the TAPE 2 IN and ouT
jacks), an FM DETECTOR output jack (for
possible future use with an FM 4-channel

2

adaptor) and PREAMP-OUT and MAIN AMP IN
Jjacks equipped with wire jumpers that can be
removed for separate access to the pream-
plifier section outputs and the main (power)
amplifier inputs. Screw terminals are pro-
vided for connection of the AM and FM
external antennas, with 75-ohm or 300-ohm
options for FM. Before connecting an FM
external antenna it is necessary to disconnect
a so-called “built in” FM antenna lead from
one of the 300-ohm terminals. A ferrite-bar
antenna, pivotable away from the chassis,
completes the rear-panel layout. The diagram
of Fig. 3 illustrates the variety of associated
components that can be connected to and
used with the §-300 receiver.

The owner's manual of the $-300 does not
include a schematic diagram of its circuitry,
but careful examination of the internal
construction of the receiver (Fig. 4) plus a
reading of the company’s descriptive litera-
ture enabled us to summarize features and
construction as follows:

The amplifier section has in input differen-
tial stage followed by a Class-A pre-driver.
The output stage is a Darlington-connected
parallel push-pull fully complementary cir-
cuit. The phono preamp section uses a two-
stage direct coupled NPN-PNP circuit that is
powered by a dual-polarity supply. Protec-
tion circuitry includes a speaker circuit relay,
DC voltage detector and a speaker safety
circuit covered by two US. patents. A new
four-resonator type single-unit ceramic filter
is used in the IF section. along with a
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quadrature FM detector circuit and a phase-
locked-loop multiplex section. The entire AM
circuitry is contained in a single multi-
purpose IC. The FM front-end of the §-300
uses a 3-gang capacitor and a duai-gate
MOSFET RF amplifier stage. High-voltage
(output stage) supplies (negative and posi-
tive) are filtered by means of a pair of 10.000
pF capacitors.

FM tuner measurements

Laboratory measurements of the tuner
section of the S-300 are summarized in Table
I. Sensitivity readings in mono and stereo are
typical for a three-section tuning arrange-
ment in the front end, though 50 dB quieting
in mono is better than we would have
expected, at 2.5 uV (13.4 dBf). Maximum
S/N ratios in both mono and stereo were
outstandingly good and. in each case. consid-
erably better than claimed by the manufac-
turer. We suspect that JVC may have
“counted in" the residual sub-carrier product
output in specifying only 60 dB of quieting in
the stereo mode, when. in fact, the new IHF
measurement specs permit the use of a low-
pass filter (with cut-off set at 15 kHz) when
making S/N measurements. While both
mono and stereo THD figures were lower
than claimed (at 1 kHz), we were surpnsed (o
note that the THD in stereo was actually
lower than that measured in mono. This is
contrary to what usually happens when we
measure THD in both FM reception modes
and can only be explained as some sort of
distortion cancelling that occurs in two circuit
regions which result in a single lower overall
figure when measured at the output of the
multiplex section. Frequency response fol-
lows the required de-emphasis quite closely
out to beyond 10 kHz, but dips a bit too
quickly (in an effort to minimize sub-carrier
output products. no doubt) so that response
at 1S kHz (the end of the useful audio
spectrum in FM) response is attenuated some
1.5 dB more than it should be.

Secondary specifications such as selectiv-
ity. image and IF rejection were not as high
as on some more expensive sels but were
certainly adequate for most listening situa-
tions. Stereo separation. while not quite as
high at mid-frequencies as the 45 dB claimed

by JVC. manages to remain above 30 dB all
the way out 10 10 kHz and is a more than
sufficient 41 dB at | kHz. Stereo switching
takes place at an input signal strength of 10

1V (25.4 dBf). by which time distortion is
down below 1.0% and noise is better than -40
dB. Muting threshold is set to almost the
same point (9 uV. or 24.5 dBf), but it should
be noted that when listening 10 stereo it 1s
impossible to defeat the muting circuitry.
JVC probably reasoned that weaker signals
would not be listenable in stereo anyway, so
they combined the mono/stereo FM mode
switch with the mute defeat switch on one
pushbutton. Measured 19 kHz and 38 kHz
rejection (with no filter connected at the
output) was 60 dB. All in all. JVC engineers
have managed 10 squeeze quite a bit of FM
performance out of an economical circuit
that is designed into this receiver.

Manutacturer: JVC

SENSITIVITY, NOISE AND
FREEDOM FROM INTERFERENCE
IHF sensitivity, mono: (uV) (dBf)
Sensitivity, stereo (uV) (dBf)

50 dB quieting signal, mono (uV)
50 dB quieting signal, stereo (uV)
Maximum S/N ratio, mono (dB)
Maximum S/N ratio, stereo (dB)
Capture ratio (dB)

AM supression (dB)

image rejection (dB)

iF rejection (dB)

Spurious rejection (dB)

Alternate channel selectivity (dB)

Frequency response, 50 Hz to 15 kHz (+dB)
Harmonic distortion, 1 kHz, mono (%)
Harmonic distortion, 1 kHz, stereo (%)
Harmonic distortion, 100 Hz, mono (%)
Harmonic distortion, 100 Hz, stereo (%)
Harmonic distortion, 6 kHz, mono (%)
Harmonlc distortion, 6 kHz. stereo (%)
Distortion at 50 dB quieting, mono (%)
Distortion at 50 dB quieting, stereo (%)

STEREO PERFORMANCE MEASUREMENTS
Stereo threshold (uV) dBf)

Separation, 1 kHz (dB)

Separation, 100 Hz (dB)

Separation, 10 kHz (dB)

MISCELLANEOUS MEASUREMENTS
Muting threshold (uV) (dBf)
Dial calibration accuracy (+kHz @ MHz)

EVALUATION OF CONTROLS,

DESIGN, CONSTRUCTION

Control layout

Ease of tuning

Accuracy of meters or other tuning aids
Usefulness of other controls
Construction and internal layout

Ease of servicing

Evaluation of extra features, if any

OVERALL FM PERFORMANCE RATING

TABLE |
RADIO-ELECTRONICS PRODUCT TEST REPORT

FM PERFORMANCE MEASUREMENTS

FIDELITY AND DISTORTION MEASUREMENTS

Modei: $-300
\
R-E R-E ‘
Measurement Evaluation
2.1 (11.8) Good
10.0 (25.4) Good
2.5(13.4) Excellent
40.0 (37.4) Average
74.0 Excellent
71.0 Excellent
1.2 Very good
53.0 Good
73.0 Average
75.0 Average
88.0 Good
60.0 Good
1.5 dB Average
0.14 Very good
0.08 Superb
0.17 Very good
0.08 Superb
017 Very good
0.18 Excelient
1.0 Average
0.3 Excelient
10.0 (25.4) Good
410 Very good
35.0 Good
30.0 Very good
9.0 (24.5) Fair
100 Excellent
Excellent
Fair
Very good
Excelient
Very good
Very good
Excellent
Very good
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Manufacturer: JVC

TABLE 1

RADIO-ELECTRONICS PRODUCT TEST REPORT
Model: S-300
OVERALL PRODUCT ANALYSIS

Retail price $400.00
Price category Medium
Price /performance ratio Excellent
Styling and appearance Very good
Sound quality Very good
Mechanical performance Excellent

Comments: The truism which suggests that the high-fidelity component of today offers greater

dollar value than ever before certainly applies to this totally redesigned receiver from
JVC. The graphic-equalizer section of this receiver, it bought as a separate
component, would be worth fully half the asking price of the entire S-300, and its
incorporation in this relatively low-priced integrated recelver is an outstanding
accomplishment. From a cosmetic standpoint, we suspect that shoppers will either
love the new JVC look instantly or will be completely turned off by it. The inveterate
knob twirler will tind the knob-iess front panel a bit ditficult to get used to. The only
rotating control to be found on the S-300, the edge mounted tuning knob, is a rather
crude imltation of the edge-tuned thumbwheel long featured In Marantz tuners and
amplifiers and is not nearly as easy to use as its progenitor. Incorporation of direct-
reading power meters on a unit in this price class is also most unusual and
welcome.

While the amplifier section "“measures’* a bit better, overall, than the tuner section,
actual listening tests posed no problems either with FM, stereo FM or phono disc
and tape reproduction. For all the pushbuttons provided, we would have thought it
possible to separate the mute function from the mono/stereo FM switch, since, in its
present configuration, it Is not possible to listen to stereo FM without engaging the
muting function—a combination which may frustrate some FM DX'ers who want to
scan the dial for everything they can pick up regardless of its noise content.

50 watts of audio per channel, conservatively rated as in the JVC S-300 receiver,
is enough power for most hi-fl system applications wherein the user does not expect
to produce ear-shattering loudness levels from inefficient speaker systems, and the
$400.00 price tag of this well executed receiver places it within the budget of a great
number of first and second-system owners who want a receiver that offers tonal

RADIO-ELECTRONICS
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compensation facilities not ordinarily found in an all-in-one unit.

Amplifier and preamplifier
measurements

Table Il shows results of measurements
made of the preamplitier and power amplif-
ier sections of the JVC S-300 receiver. From
the consistently high power output obtained
even at the low-frequency extreme (54 watts
at 20 Hz, compared with a mid-frequency
output of 58 watts for rated 0.3% THD). one
can judge that the power supply arrangement
in the receiver is well regulated and conserva-
tively designed. At its rated output of 50
watts per channel (into 8 ohms) at mid-
frequencies, THD measured a low 0.065
IM, though not quite as low at 0.18%, was
well below it’s rated 0.3% figure. There is
absolutely no indication of notch or crossover
distortion with this receiver and distortion
continues to get lower with decreasing power
outputs until it becomes too difticult to read
because of noise content that begins 1o repre-
sent appreciable contribution 10 the single
reading when measuring THD for low power
output levels.

Phono input sensitivity measured close to
the 2.5 mV claimed. and based upon that
input sensitivity. signal-to-noise in phono
(unweighted) was in impressive 71 dB. Since
JVC quotes S/N figures on the basis of an
“A” weighting curve. we repeated the S/N
measurements with such weighting applied
and obtained readings of 78 dB in phono. 97
dB for the high level inputs and 102 dB for
residual noise (with volume control at mini-
mum)—all excellent results for a receiver at
any price. Overload capability of the phono
section was 220 millivolts.

(continued on page 120)

Empire 2000Z Cartridge

: E§f’ /

EMPIRE SCIENTIFIC CORPORATION'S NEW MODEL
2000Z cartridge, shown in Fig. |, is that
company’s highest quality pickup in their
popular 2000 series which includes cartridges
ranging in price from around $30.00 (for the

model 2002) to $100.00 for the 2000Z. The
new cartridge boasts tighter frequency
response specs and better tracking capability
and separation than their previous top
model, the 2000EIIl. In physical format, it
differs slightly from the other models in the
2000 series in that its removable stylus
assembly (the entire forward part of the
cartridge) is equipped with a pivotable stylus
guard that can be rotated downward to cover
the exposed stylus tip. In this regard, it more
closely resembles the 4000 series cartridges
ottered by Empire.

Cartridge construction

Not shown in Fig. 1 is the simple mounting
bracket with which all Empire cartndges are
secured in place and properly positioned in a
pickup arm of a turntable system. The

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Frequency Response: 20 Hz to 20,000 Hz, +1 dB. Tracking Force Range: 0.75 to
1.25 grams. Separation: 20 dB from 20 Hz to 500 Hz; 30 dB from 500 Hz to 15 kHz; 25
dB from 15 kHz to 20 kHz. IM Distortion: Less than 0.08%, 2 kHz to 20 kHz @ 3.54
cm/sec stylus velocity. Stylus: 0.2 x 0.7 mil diamond. Effective Tip Mass: 0.2
milligrams. Compliance: Lateral: 30. X 10 ®cm/dyne; Vertical: 30 x 10 ° cm/dyne.
Tracking Ability: 0.9 grams for 38 cm/sec at 1 kHz; 0.8 grams for 30 cm/sec @ 400
Hz. Channel Balance: within 0.75 dB @ 1 kHz. Tracking Angle: 20°. Recommended
Load: 47,000 ohms. Required System Capacitance: 300 pF. Output Level: 3.0 mV at
3.54 cm/sec. DC Resistance: 1100 ohms. Inductance: 675 mH. Type Of Cartridge:
moving iron. Suggested Retail Price: $100.00

bracket has two projecting lips that slip under
the metal shield of the cartridge at the rear
and a projecting dimple at the front that pops
neatly into place. This provides the correct
downward angle for the entire cartridge
housing as referenced to the horizontal plane
of the holder. The bracket has the advantage
of permitting 10 user to mount it (by means
of screws provided) into a pickup arm head-
shell while the cartridge body itself is safely
ofl to the side away from possible accidental
damage by screwdrivers or nervous fingers.
Few audio enthusiasts realize just how
complex a quality phono cartridge really is,
and what precise tolerances are required in
its. manufacture. Twenty seven precision
parts are pictured in a blow-up diagram of a
typical phono cartridge made by Empire in
their excellently illustrated product brochure.
The 2000Z uses four coils. pairs of which are
wound in opposite directions 10 cancel
induced hum voltages. Three separate mag-
nets are used. The rear magnet (located
behind the coils) generates the primary
magnetic field while the two front magnets
help 10 equalize magnetic flow when the
sylus is motioniess thereby preventing micro-
phonics. Four precision poles serve to guide
and concentrate the magnetic flow in the gap
in which the light-mass hollow iron armature
varies magnetic flow as it is moved by the
stylus aftixed at the other end of the canti-
lever tube. A compliant clastomer suspension



element is used for accurate positioning of
the stylus.

Laboratory measurements

Empire’s published frequency response is
based upon measurements made using a CBS
100 test record. Since that test record was
introduced to the industry several years ago.
a newer and more accurate sct of test records
has been developed by CBS and. in our tests.
we used an STR-130 test record bv CBS
which was recorded using precisc RIAA
equalization. Our results, shown in Fig. 2. are
almost identical with those published in
Empire’s literature and, if anything. show
somewhat less of a nise in amplitude as one
approaches the 20-kHz frequency extreme.
So good was the response to 20 kHz. in fact.
that we decided to use a JVC-TRS-1005 test
record that has test frequencies recorded out
10 50.000 Hz (and is intended for checking
out CD-4 type phono pickups). Although the
20007 was never intended to be used as a
discrete CD-4 playback cartridge. we were
surprised to find that at 30 kHz. response was
down only 4 dB (relative to 1000 Hz
response) and at 40 kHz response was down
some 13 dB. Whatever resonance there was
(and 1t amounted to less than 2 dB) showed
up at a frequency of 25 kHz.

Using the CBS STR-112 tracking-ability
test record we determined that compliance
(both lateral and vertical) equalled 30 X
107 ° em/dyne. exactly as claimed. Velocities
of 38 cm/sec were tracked with minimal
distortion with a downward tracking force of
one gram. This velocity is probably higher
than any you are likely w encounter in
playing commercially recorded musical re-
cords.

Output level for a 3.54 cm/sec velocity was
3.0 mV for one channel. 3.2 mV for the other.
indicating extremely good balance between
channels. Separation (also plotted in Fig. 2)

Manutacturer. Empire Scientific Corp.

FREQUENCY RESPONSE

(Hz-kHz, +dB) -

STEREO SEPARATION

Separation, 1 kHz (dB) 32

Separation, 10 kHz (dB) 28 Ve,
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PHONOGRAPH CARTRIDGE MEAS'
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measured over 30 dB at mid frequencies and
remained well over 25 dB at 10 kHaz.

Summary listings of our laboratory mea-
surements for the Empire 2000Z are given in
Table 1. It should be noted that all tests were
conducted with a carefully measured loading
capacitance of 320 pF (a bit higher than the
nominal recommended 300 pF value hsted
by Empire). We cannot stress the importance
of correct capacitive loading of a cartridge
enough. especially when dealing with a
cartridge that has the potential performance
of this one. The capacitance consisis of the
audio cable capacitance plus the lower capac-
itance of the tiny wires within the pickup arm
of the turntable system. plus the input capa-
citance of the phono preamplitier circuit.
With insufficient capacitance  applicd in
parallel with the cartridge output, a nsing
characteristic will be obtained. With 1o
much capacitance. high frequency response
will be attenuated noticeably.

Stylus velocity at 1 kHz (cm/sec) 38 Excellent
Lateral compliance (cm/dyne) 30 x 10°° Excellent
COMPONENT MATCHING CHARACTERISTICS
Output level, 1 kHz, 3.54 cm/sec (mV) 31
Optimum load impedance (ohms) 47,000
Tracking force range (to grams) 0.75-1.25
OVERALL PHONO CARTRIDGE RATING Excellent
TABLE Il
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manutacturer: Empire Scientitic Corp. Model: 20002
OVERALL PRODUCT ANALYSIS

Retall Price $100.00

Price Category High

Price/performance ratio Excellent

Sound Quality Excelient

Mechanical performance Very good
Comments: Like a loudspeaker system, the phono cartridge is a transducer. Instead of

converting electrical energy into mechanical energy. it does just the reverse.
Transducers are that special category of hi-ti components that have traditionally
beén presented to the buylng public shrouded in vague and often meaningless
accompanying performance specifications. To a large degree, this is because there
has been littie agreement as to how to measure and report performance—
particularly In the case of speakers. While the situation is not nearly as bad when it
comes to phono cartridges, few manufacturers have bothered to clearly spell out
specitications that aid the consumer In making the right selection. Happily, Empire
now seems to have changed all that. Thelr new format of specification listing tells us
all we want and need to know about a phono pickup. More importantly, our tests
confirmed that the specs are honestly and conservatively reported and our ears
confirmed the correlation between good specs and good sound. The Empire 2000Z
offers extremely smooth response in the audible range and. even at the light
tracking force (1.0 grams) at which our listening tests were conducted, never failed
to track the grooves of even our most dynamically recorded musical test passages.
Highs were silky smooth, never “edgy’’ or raspy and there was not even a hint of
“peaklness’ in the Important 12,000 to 16,000 Hz range where so many other
pickups often add distinct and easily identifiable coloration. We found that mounting
of this cartridge is easily accomplished, thanks to the separate bracket that can be
affixed to the pickup arm separately, after which the cartridge body is simply
snapped into place. Hum level was noticeably lower for this cartridge than that
heard with cartridges lacking Empire's hum-bucking coil construction and extensive
shielding. In short, the new Empire 20002 is a top-of-the-line pickup that should
appeal to audio enthusiasts who seek extreme accuracy of reproduction, low
tracking force and excellent tracking characteristics.

All of our tests were conducted using
Empirc’s newly developed model 698 turn-
table system. The pickup arm of this turn-
table has a vertical and horizontal bearing
friction of less than .001 grams. To realize the
full potential of a cartridge such as the
Empire 2000Z. it is important that the pickup
be used in conjunction with a high-quality
turntable system that can accommodate such
low tracking-force cartridges and is also

equipped with an accurate and stable anti-
skating force adjustment.

Our overall comments regarding the Lm-
pire 2000Z. along with a summary product
cvaluation will be found in Table 11. With the
introduction of the 2000Z. Empire Scientitic
Corporation has taken an important step
forward in the often difficult realm of trans-
ducer development. For the audiophile. this
cartridge is worth ils price. R-E
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ELECTRO-LAB

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

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

e better the trainin
the better you'

COMPU-TRAINER

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

(Simulated TV Reception)

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER

SOLID-STATE /

OSCILLOSCOPE

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

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

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




and the equipment
he equipped.
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New frequency calibration method that is
of Standards involves the use of an ordinary

RADIO-ELECTRONICS

~
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NATIONAL BUREAU OF STANDARDS
TEM 358 FREQUENCY MEASUREMENT COMPUTER

FREQUENCY CALIBRATION WITH GREATER
accuracy than most people need is now
possible using a system developed by the
National Bureau of Standards. The system
is based on the characteristics of network
color television broadcasts and yields
more accurate and quicker results than
those obtainable using the NBS radio sta-
tions—WWV, WWVH or WWVB.

To accurately measure the frequency of
an oscillator or to set it to a predetermined
frequency, some means of comparison is
required. This is not unlike measuring a
distance or constructing your own ruler
or micrometer. For the ruler to be very
accurate, some means of comparing it to
the national standard of length is needed.

Taking the ruler to the standard is usu-
ally difficult and taking the standard to the
ruler is usually impossible. Some means
of transferring a measured length, directly
comparable to the standard length, is re-
quired. This transfer standard can be a
precision “ruler” that is characterized and
calibrated by the NBS. This hypothetical
ruler comes with data describing how its
length changes with temperature and
other environmental influences and with
data indicating how accurately it was cali-

brated. From this information, the accu-
racy of this transfer standard ruler can
be calculated.

Frequency measurement usually in-
volves some kind of a transfer standard.
The international units for time and fre-
quency (the second and the hertz) are
defined in terms of atomic phenomena
(see box). The oscillator used to generate
the standard is shown in Fig. 1. It is diffi-
cult to compare an oscillator to the NBS
Cesium standard (not the least difficulty
being the long drive for most people to
Boulder, Colorado). Many schemes
have been devised that make it possible
to compare an oscillator to transfer stan-
dards that are themselves carefully com-
pared to the NBS standard. Three of these
schemes are the flying clock, the NBS
radio broadcasts and the new television
subcarrier transfer system.

Transfer standards

The flying clock is a portable version
of the Cesium atomic standard that can be
carried aboard an aircraft to any location
in the world. This is the most accurate
system yet devised and is used to com-
pare the national standards of different

v

FIG. 1—-CESIUM BEAM ATOMIC FREQUENCY STANDARD at the National Bureau of Standards.

countries to each other. Since few people
need this accuracy or can afford the cost
(the portable standard has a price tag of
close to $20,000), other methods are used
for mass distribution.

Standard-frequency radio broadcasts
are the most popular of the transfer stan-
dards. The NBS radio stations are located
near Fort Collins, Colorado (WWYV and
WWVB) and Kekaha, Kauai, Hawaii
(WWVH). The information and services
provided by the broadcasts include stan-
dard time and frequency, standard audio
tones, seconds broadcasted as ticks, BCD
time-code and voice announcements for
time, storm information, radio propaga-
tion forecasts and geophysical alerts.
WWYV and WWVH broadcast on 2.5, 5,
10, 15 and 20 MHz. WWYV also broad-
casts on 25 MHz. WWVB broadcasts on
60 kHz and transmits only a time code.
Its VLF (Very Low Frequency) carrier
is affected much less by propagation fac-
tors than the HF (#igh Frequency) car-
riers of WWV and WWVH.

All time-signals, tones and carrier fre-
quencies of the three stations are con-
trolled by Cesium atomic oscillators that
are regularly compared to the national
standard (see Fig. 2). This precision at
the transmitter, however, does not guar-
antee equivalent precision at the receiver.
Effects due to the changes in the propaga-
tion medium cause fluctuations in the re-
ceived frequencies .While transmitted fre-
quencies are held to better than 2 parts in
10" (0.0002 Hz at 10 MHz), the received
frequency stability of WWYV is no better
than 1 part in 10" (1 Hz at 10 MHz) when
averaged for 10 minutes. The VLF signals
of WWVB are good to 1 part in 10%*
(0.00001 Hz) when averaged for 2 to 8
hours. This really isn’t too bad for ex-
perimenters and amateur radio operators;
after all, most common quartz crystals are
only calibrated to 0.01% (1 part in 10*).
However, when measuring frequencies in
the UHF or microwave regions or setting
clock oscillators, more accuracy is often
required.

The new television subcarrier transfer
system offers this increased accuracy and,
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directly traceable to the National Bureau
television receiver and an external device

MICHAEL S. ROBBINS

as a bonus, costs less and is quicker to use
than most other systems. The transfer
standard in this system is the Rubidium
atomic oscillator used by the networks to
generate the 3.58-Mz color subcarrier.
These Rubidium oscillators are in use by
the three commercial networks in both
New York and Los Angeles and by PBS in
New York. If you're not in New York or
Los Angeles, don't stop reading! Almost
every network show, including those on
tape, with the exception of live sports
events, has a color subcarrier generated
by a Rubidium oscillator. Every program,
whether it comes to you via satellite, mi-
crowave relay or coaxial cable contains
this same color subcarrier practically un-
distorted by its travels through the bowels
of the telephone company and the void of
outer space. And, most importantly, every
3.58 crystal oscillator in every television
receiver tuned to one of these network
shows, in New York, Los Angeles or at
the end of CATV cable system in a moun-
tain village, is phase locked to that net-
work Rubidium oscillator! This system is
also applicable to those parts of Canada
and Mexico that receive U.S. network
programs.

Think of it! Every color television set,
even that old clunker that you’re about to
throw out, has an oscillator good to 1 part
in 10" (0.00001 Hz) when averaged for
only 15 minutes.

TV transfer system
Figure 3 shows how the 3.58 MHz and
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FIG. 2—FREQUENCY AND TIME FACILITIES of the National Bureau of Standards.
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the vertical and horizontal synchroniza-
tion pulses are derived from the 5 MHz
Rubidium oscillators. A similar scheme
can be used to generate a 3.58 MHz signal
from a 5 MHz oscillator in any shop or

and not by astronomical observatories.

THE SECOND REDEFINED

A joint experiment between NPL (England) and the U.S. Naval Observatory from
1955-58 determined the cesium transition frequency in terms of the second. “The
duration of 9,192,631,770 periods of the radiation corresponding to the transition
between two hyperfine levels of the ground state of the cesium 133 atom” defined
the second. This definition, replacing the astronomical definition of a second, has
been used by the NBS since 1960, and was internationally adopted in 1967 by the
13th General Conference on Weights and Measures. Since 1967, the world's unit
of time interval, the second, has therefore been defined by using atomic devices

lab which can then be compared to the
3.58 MHz oscillator in the TV set. Fig-
ure 4 shows how this might be done.
There is a quirk in the system that can
be both a help and a hindrance. The net-
work Rubidium oscillators are not exactly
at 5§ MHz. This is not to say that they
are varying all over the place; far from it!
international definitions and standards
have changed since the networks pur-
chased their equipment and it is now off-
set from the NBS standard by about 300
parts in 10 low (written —300 X 107°).
The exact value of this offset including
any drift produced by other effects is mea-
sured daily by the NBS and published in
its free monthly services bulletin. The off-
set itself facilitates the use of the subcar-
rier in this measurement system, while the
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NBS measurements and their publication
make your results traceable to NBS.

It is a requirement in every measure-
ment system to have some degree of
traceability if a given measurement is to
have any validity when compared to mea-
surements made at other times or in other
places. Traceability to NBS is a require-
ment for measurements made to FCC
specifications. This system offers traceabil-
ity to NBS and measurement precision
greater than that available using most
other methods.

Three different types of equipment have
been devised to make use of the technique.
All three compare the phase of the re-
ceived color subcarrier to the oscillator
being measured.

The most elegant of the three is the

3.574MHz
COLOR SUBCARRIcR

ATOMIC
OSCILLATOR

16.734+kHz
HORIZONTAL

§9.9+Hz
VERTICAL

FIG. 3—COLOR TV SYSTEM FREQUENCIES
are derived from an atomic oscillator by
using a combination of frequency multipliers
and dividers.

NETWORK
3.57+MHz
Tv PHASE
RECEIVER METER
LOCAL
3.57+MHz
5 MHz 63
OSCILLATOR [™] g

FIG. 4—PHASE COMPARISON permits cali-
bration of oscillator to network color sub-
carrier.

NATIONAL BUBEAY OF STANDARDS
QTN 330 FRIOUINCT MIASURIMENT COMPITER

FIG. 5—~NBS SYSTEM 358 COMPUTER dis-
plays frequency difference between net-
work’s Rubidium oscillator and local signal.

NBS System 358 Frequency Measurement
Computer shown in Figure S. This unit
automatically computes the difference be-
tween the networks rubidium oscillator
(5 MHz minus offset) and your oscillator
and displays it .digitally on its TV screen.
When your oscillator is exactly at 5§ MHz,
the number on the screen will be equal

to the published offset. After ten readings
are displayed in the left-hand column,
their average will be displayed in the
right-hand column. A total of ten averages
can be displayed for a total of 100 mea-
surements. Any reading that falls outside
preset limits (the “window") is rejected
and therefore does not skew the average.
These rejected values may result from in-

TV set’s chroma circuit and is displayed
on the TV screen as a vertical color bar.
A block diagram is shown in Fig. 6.

If the oscillator being calibrated is at
the precise frequency of the network
oscillator, the bar will be stationary and
its color will not change. This, however,
is not the desired situation as the network
oscillators are offset from the NBS stan-

PHASE
OETECTOH
INPUT DIVIDER 7.16 MHz HORIZ DIVIDER BAR WIDTH
r 44,88, 0R 176 v e
255 OR
10MHz INPUT
(1,2, 0R 4-MHz)
PLLOIVIOER 3580TViDER ~ 02798
56.8181. . .kHz (315) 2
221212
PHASE
OUTPUT w—{ MOOULATOR - 6365 —|
ANO KEYER 0/S

FIG. 6—COLOR-BAR frequency comparator system.

terference or program changes.

The System 358 Frequency Measure-
ment Computer can also be used to com-
pare two oscillators to each other. This is
often valuable, especially in the absence
of network programs. The unit is available
in wired or kit form from Astro Engineer-
ing. Complete circiut details are available
from the NBS.

Another unit is the Model 1011 Fre-
quency Comparator manufactured by Ar-
biter Systems. It contains its own television
front-end, IF and chroma demodulator
circuits. Offsets from the NBS bulletin are
entered on thumbwheel switches and mea-
sured results are displayed on digital read-
outs. The unit sells for about $3000.00.

Color-bar comparator
The most economical, though slightly
less precise, method involves the use of

{-300 X 10-'0 OFFSET)

5
"
s
NETWDRK 83
g § =358

e

FIG. 7-DYNATRON MODEL 175 frequency
comparator displays color-bar on the screen
of an ordinary receiver.

NBS TV NBS CESIUM
RECEIVER STANDARD

RUBIDIUM
5 MHz
N8BS
COMPUTER
COLOR BAR Tooal MONTHLY NES - X
FREQUENCY Vou
COMPARATOR OSCILLATOB BULLETIN
COLOR TV
RECEIVER

FIG. 8—CALIBRATION SYSTEM using the color-bar frequency comparator.

a color-bar frequency comparator and
an ordinary color television receiver. The
comparator synthesizes a 3.58 MHz signal
from the signal fed into it. A horizontal
pulse rate is derived from the 3.58 MHz
and used to gate the 3.58 MHz to the out-
put. This pulsed 3.58 MHz is fed into the

dard by approximately 300 parts in 10™
low (written —300 X 107'°). To compen-
sate for this offset, the oscillator being
calibrated should be adjusted so that the
rainbow appears to move from right to
left through a complete color cycle in

(continued on page 108)



Step-hy-step
TV Troubleshooters Guide

Vertical sweep circuits are basically
simple, but their problems may not be. Here’s

THE VERTICAL SWEEP CIRCUITS OF A
tube-type color TV look very simple.
Basically they are, but there can be
problems. Let's see how this circuit
works: it is very well adapted to step by
step troubleshooting methods.

One circuit has almost become a
standard in tube-type color sets. It’s the
multivibrator oscillator. Figure | shows
a typical circuit. For identification pur-
poses, let’s call the left hand tube the
“input” and the right one the “output”.
Most sets, especially later models, use
a tube designed for this circuit. The
input half is a voltage amplifier triode
and the right half a power amplifier
pentode.

If you'll look closely at Figure 1,
you'll see that this is actually a two-
stage R-C coupled audio amplifier. It
could be the driver and power output
stage of a hi-fi amplifier. We take the
signal from the plate of the output tube
and feed it back to the input through
a dropping and shaping network of re-
sistors and capacitors. It arrives at the
input in just the right phase to make
the circuit oscillate. With this kind of
feedback, the circuit has to oscillate
if all the parts are good. This is one of
the key points in the troubleshooting
procedure. If the circuit refuses to
oscillate, you've still got a bad part in
there somewhere.

The circuit is free-wheeling—it does
not depend on the presence of sync
pulses to work. Sync pulses are fed into
the input stage, at various points. You
can feed a positive-going pulse to the
grid of the input tube, a negative-going
pulse to the grid of the output tube, etc.
The sync is often fed to the plate of the
input tube through the coupling capaci-
tor. This pulse is amplified by the out-
put tube and fed back to the input grid.

The time-constant that determines
the frequency of oscillation depends on
the values of the coupling capacitor be-
tween input and output, and the grid
resistor of the output stage or the grid
resistor of the input stage. So, we can
control the frequency by making part
of this grid resistance variable.

The operation of this circuit depends

how to troubleshoot them

JACK DARR
SERVICE EDITOR

on the charging of the grid capacitor.
This takes place when the DC voltage
is applied to the plate of the input tube.
When this capacitor has charged up to
the desired voltage, it is discharged by
the input tube being driven into con-
duction. This action is triggered by the
sync pulse. Note the gradually rising
waveform on the input grid. If the
1oL control is rotated so that the pic-
ture rolls slowly downward, you'll see
the vertical sync on this waveform. It
will be a tiny pip on the curved part.
You will be able to see the picture
lock-in momentarily when the sync-pip
gets to the top of the waveform. This
fires the input tube, discharges the ca-
pacitor and develop a sawtooth voltage
on the output tube grid.

The output stage amplifies and
shapes this pulse, and feeds a more or
less rectangular pulse to the output
transformer. This pulse is fed to the
vertical windings of the deflection yoke
via the output transformer. The induc-
tance of the yoke converts the rec-
tangular pulse into a sawtooth wave of
current. The sawtooth wave is required
to obtain a linear vertical sweep.

There are three controls—the vertical
woLn control varies the grid resistance
of the input stage, the vertical SIZE or
HEIGHT control varies the plate voltage
of the input stage, and the vertical
LINEARITY control varies the grid volt-
age of the output stage. These are ad-
justed to make the raster full and
lincar. There are some pitfalls here;
we'll go over them in a minute.

In the “old original” circuit as used
in black-and-white TV, the cathode of
the output tube was bypassed with an
electrolytic capacitor. The cathode re-
sistor was a low-resistance variable, the
ends were connected to cathode and
ground so that the resistance remained
the same. The bypass capacitor was
connected to the slider—this changed
the amount of the cathode resistor that
was bypassed. The gain of the output
stage was varied by changing the
amount of cathode degeneration. With
the capacitor at the cathode end, the
stage has maximum gain; at the ground

end, minimum gain. This was used as
the vertical LINEARITY control. Re-
member this “effect.”” We're going to
see it used in a slightly different way
but with the same basic principle.

Troubles

There are several kinds of different
problems that show up in this circuit.
One, of course, is a loss of vertical
sweep. The symptom is a bright hori-
zontal line on the screen. The appear-
ance of this line will give you a clue to
location of the trouble. If it’s very thin,
only one or two scanning lines high,
the cause is usually something in the
output stage—an open winding in the
vertical deflection yoke or vertical out-
put transformer, dead output tube, loss
of supply voltage to the output stage.
or a bad connection between the verti-
cal output transformer secondary and
the yoke.

If the horizontal line is thicker, say
about an inch high or so. the cause of
the trouble is more apt to be something
in the input stage. What little deflec-
tion you see is due to some stray 60-Hz
pickup on the open grid of the output
section. Loss of the DC supply voltage
to input stage, open coupling capacitor
between input and output, open plate
load resistor of the input stage, open
vertical size control, bad tube and
similar things. If the feedback loop is
completely open, the symptom will be
much the same.

Another problem that can develop is
sweep distortion. If the raster is short,
or the linearity is bad, you'll sce that
the scanning lines are either too far
apart or crowded together. This shows
up at the top of the picture in most
cases. The top of the picture may even
be folded over so that you can s¢e some
of it upside down and backwards. Prob-
lems like this are mostly caused by
something in the output stage. Incorrect
bias, open cathode bypass capacitor or
leakage in the coupling capacitor be-
tween input and output. This allows too
much positive voltage to get through
to the output grid and causes foldover
and non-linearity.
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FIG. 1.—TYPICAL CIRCUIT of vertical output and oscillator stage. Tube will probably be special

triode-pentode.

Misadjustment of the vertical size
and LINEARITY controls can cause non-
linearity, short sweep and even fold-
over if they’re far enough off. The cor-
rect method of adjustment is to turn
both SIZE and LINEARITY controls until
you shrink the raster by about an inch
both top and bottom. Adjust both of
these controls until the raster is linear.
(You'll find that they can afiect the
vertical hold and the picture will roll.
T'his is normal. Stop the picture by set-
ting the vertical hold control and con-
tinue the adjustment.)

A crosshatch generator is very
handy for easy checking of linearity.
You can also do it by looking at the
scanning lines; get them evenly spaced
all the way up. To finish up, move both
controls until the raster covers the
screen, and is overscanned top and bot-
tom by not more than half an inch.
This is important; if the raster is
stretched too far at the top. this will
affect the grid waveform shape and it
will actually show up as a case of ver-
tical sync trouble! The waveform dis-
tortion makes it hard for the sync to
trigger the oscillator at the proper time.

One or two more things. If the raster
isn't centered in the first step, adjust
the vertical centering control until it
is. Also, note that in Fig. 1 the control
in the plate of the input half is marked
LINEARITY and the control in the out-
put half grid is HEIGHT (or SIZE, inter-
changeable). In quite a few sets, you'll
find the same controls with the nasmes
reversed! Actually, this doesn't make
much difference. They do the same
things and both must be adjusted to set
the raster up properly. Finally, the
vertical adjustments /nust be made be-
fore any dynamic convergence is at-
tempted. Reason: these adjustments
change the shape of the vertical pulses
used in the convergence circuitry. Ad-
just these after convergence and you'll

have to do the convergence over!

Stretching or compression of the
scanning lines near the center of the
screen (not at the top) is generally due
to a few shorted turns in the primary
or secondary of the vertical output
transformer. Shorted turns in one halt
of the vertical windings of the deflec-
tion yoke will make the raster “key-
stone.” The small end of the keystone
will point to the shorted half of the
yoke.

Vertical sync problems

If you have a linear raster that fills
the entire screen and the vertical HOLD
control will make it roll up or down,
holding the raster somewhere near the
center of rotation of the HOLD control,
this is nor due to a problem in the verti-
cal oscillator or output stages! You
have lost too much amplitude in the
vertical sync. To check this move the
HoLD control until the picture is rolling
slowly down. Watch the blanking bar
between the pictures. When this
reaches a point about two inches or
more from the bottom of the screen,
it should suddenly snap in and hold
temporarily. Check this action on a
working TV set; it's a key clue to the
presence or absence of vertical sync.

There is a peculiarity in the action
of the vertical HOLD control. Its normal
action is like this; turning it one way
(usually clockwise) should make the
picture roll slowly downward with the
“snap” at the bottom. Turning it the
opposite way should leave the picture
stationary for quite a while, then it will
break out of sync very suddenly and
move upward rapidly. For identifica-
tion, we say that a picture moving down
is “rolling” and moving up is “flipping.”
This type of action is due to the shape
of the grid waveform on the input
stage and the timing of the sync pulse.

A good check is turning the HoLp

control to the flipping side and check-
ing the reaction. If you find that you
can move the picture slowly upward,
you have no vertical sync at all! Don’t
waste time checking the vertical oscil-
lator or vertical output stages, go to
the sync-separator stage. Vertical sync
works on amplitude, horizontal sync on
phase. So if there is a problem in the
sync separator, the vertical sync is al-
ways the first one that shows up.

There is another somewhat similar
problem but with a different cause.
This is the one where the vertical HOLD
control will stop the picture but it’s all
the way to one end or the other of its
rotation. You may not be able to make
it flip or roll though it will hold fairly
well. Normally you should be able to
stop the picture with the hold control
somewhere near the center of its rota-
tion. This is generally due to a drift in
the value of the fixed resistor in series
with the vertical HoLD control, the
150K in Fig. 1.

You can check to see which way it
went. If your vertical HoLD control is
set at maximum resistance, this resistor
is now too small. Change it to 180K
and see if this will let your HoLp con-
trol center again. If the hold control is
at minimum resistance, the fixed resis-
tor is too large—try using a smaller one,
say 120K. This will not have too much
affect on the circuit operation but will
give you better centering of the HoLD
control. In very rare cases. this can be
caused by a minute leakage in the ca-
pacitors in the grid circuit. If the
resistor won't stop it, check them by
replacement.

As we said in the beginning. this cir-
cuit can be broken down into two
major sections—the two-stage audio
amplifier and the feedback loop. In
most cases, trouble in the amplifier
stages will upset the height, linearity
ctc. while troubles in the feedback
loop will upset the frequency but leave
the raster comparatively linear.

One good test for this is to open
the feedback loop. Disconnect the
.0068-uF capacitor from the input grid.
Now feed a test signal into the grid of
the output stage. This can be any low
voltage at 60 Hz; the heater voltage
of the tube itself if this isn't a series-
string type set. If you see that this does
cause some vertical deflection, usually
about half of a full raster, with a de-
cided “barrel shape” (due to the sine-
wave signal instead of the sawtooth),
the output stage is working. Now go to
the grid of the input stage and feed in
the same signal. Due to the greater
gain, you should obtain much more
deflection. If you do, the amplifier
stages are working and you have pinned
the cause of the trouble down to some-
thing in the feedback loop. Check all
resistors and capacitors in there.

When you boil it down, this is a very
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simple circuit. It uses only a few resis-
tors and capacitors! However, they are
all critical. Any drift in the resistors
or leakage in the capacitors is going
to upset circuit operation. Check ca-
pacitors for leakage by disconnecting
them. Now hook your VIVM or
FETVM, set to DC volts, to one end
and touch the other end of the ca-
pacitor to a high DC voltage. You will
see a kick reading. Due to the very
high impedance of the voltmeter,
this may stay up for some time. You
can discharge the capacitor by touch-
ing the probe and chassis with a finger-
tip. The reading should fall to zero. If
it climbs back up again, even to only
one volt DC, this indicates too much
leakage! Try this on a known good
capacitor and you’ll see how it works.
When replacing capacitors, always
use the best you can get, with at least a
600 working-voltage rating. Also,
never substitute a different size ca-
pacitor! Use exactly the same value
used in the original.

The “do not measure’ point

Note that the plate of the output tube
is always marked “Do Not Measure”
on schematics. This is due to the pres-
ence of a very high transient voltage
during normal operation. This is big
enough to break down scope probes
and unprotected DC voltmeters, it
averages around 1400 volts peak. To
read the plate voltage of this tube, take
your reading at the bottom of the pri-
mary winding on the B+. Then, turn
the set off and read the resistance of
the primary winding. If both of these
are normal, you do have plate voltage
on the tube and you can go on to other
tests. If you're careful, you can check
for the spike voltage by holding the
scope probe close to, but net touching,
the plate connection or transformer
lead. You will get enough capacitive
pickup to see it.

Another way is to check the wave-
form on the vertical output transformer
secondary, on the hot lead to the ver-
tical windings of the yoke. This will be

a spike waveform, but only about 25
to 30 volts P-P.

Additions to basic circuit

The circuit shown in Fig. 1 is a rep-
resentative sample of what you’ll see
in practically all tube and hybrid color
TV sets. There will be quite a few
variations, but the basic reactions will
still be there. You'll find different part
values, tubes, voltages, and so on. In
some sets you'll even find added parts.
Some of these will be little R-C net-
works to ground, these are called “saw-
formers” and aid in shaping the wave-
forms properly. Check these if you
have distortion problems.

Unusual troubles

The vertical output stage in color
TV sets isn’t as simple as the one men-
tioned earlier. This is especially true of
the vertical output cathode circuit. In
the black-and-white TV, this consisted
of one variable resistor and a big capac-
itor. The one used in color sets is quite
a bag of worms! This can cause prob-
lems in troubleshooting simply because
we don't think of the cathode circuit
as a possible cause! Trace out this cir-
cuit in Fig. 1. Leaving the cathode, we
go through a small resistor then through
a couple more to ground. This is one
branch. On the cathode, an R-C cir-
cuit is connected to the convergence
circuitry through two controls. You
may find additional components in
more complex circuits.

The purpose of all this is to provide
vertical frequency pulses for use in the
convergence circuits, or for vertical
blanking, etc. The tap between the 560
ohm and 820 ohm resistors, though, is
used to provide a small DC voltage.
This is applied to the suppressor grid
of the horizontal output tube to sup-
press snivets. However, a shorted hori-
zontal output tube can damage the
lower two resistors, and thus make
trouble in the vertical circuits! The last
tap is used to feed a pulse to the pin-
cussion transformer. Here again, trou-
ble in the pincushion transformer can
upset the vertical circuits.

The problem here is that when the
other circuits are defective, they upset
the hias on the vertical output stage.
So, check out all of the different
branches and make sure that they're
not affecting the vertical output. One
way to check is to measure the cathode
voltage. This should be somewhere
around 35-40 volts. Another way is to
check the cathode waveform. This
should be something of a parabola
with fairly sharp spikes, about 35-40
volts P-P.

One common cause of “freak”
symptoms is that little electrolytic ca-
pacitor in the cathode circuit. This
will run from 50 to 100 «F at about

{continued on page 110)

9261 HIAW3I L3S

-~
w0



A versatile countdown timer with key-
board programming that can control
various external devices. The time
interval can be programmed inincre-
ments of one second from one second to

PART Ii

approx. 11,000 years

GEORGE R. BAUMGRAS

RADIO-ELECTRONICS

THE FIRST PART OF THIS ARTICLE (AU-
gust, 1976) presented the schematic
diagram and a description of the digital
countdown timer.

This second and concluding part of
the article presents the board layouts
and the construction details.

Construction
All of the circuitry, the display and the

keyboard were mounted on 6 printed-
circuit boards and assembled in a cus-

tom-made cabinet measuring 5” high X

82" wide X 6" deep, affording plenty
of room for wiring, switches, the relay
and the transformer. Wire-wrap sock-
ets were used for the displays and the
TTL IC’s so that connections could be
soldered on both sides of the board
where required and component re-

80 CONTROL BOARD, view of bottom side of double-sided board. Grid is 10 lines per inch.

placement would be easy. All connec-
tions between boards were made with
No. 22 stranded and color-coded wire,
and No. 12 was used between the relay
and the AC outlet. The line cord con-
nects directly to the relay common-
terminals and should be rated at 10
amps minimum.

The only components that require se-
lective purchase are the discrete tran-
sistors, other than Q3. Both the silicon
NPN and PNP types are rated at 40V
(Bvce), 600 mA (Ic), should have a
current gain (8) of at least 80 and a

HOURS COLON  MINUTES SECONDS
r v r— s
NV gDy IN2 IN3 I INS

8 EEEER

D 05 04 02 ¢ 6

B Y0y 01 % X
LEO

NOTES:
1. ALL PARTS LOCATEO ON COMPONENT SIOE
2. WIRE WRAP SOCKETS EXTENOING .2 ABOVE
BOARD REOUIRED TO PERMIT SOLOERING
3. CUT OFF SOCKET PINS 4,9, 12 AND 14.

DISPLAY BOARD, view of component side of
board with components shown. Layout may
be used to generate PC board or perforated
board. Grid is 10 lines to the inch. Actual
board size is 4” X 17.” (10.2 cm X 4.3 cm).
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CONTROL BOARD (top left), view of com-
ponent side of double-sided board with com-
ponent placement. Layout may be used to
make printed-circuit board of perforated
board. Actual board size is 4 X 6.4" (10.2
cm X 16.3 ¢m). Grid is 10 lines-per-inch.

ALARM BOARD (middle left), view of com-
ponent side of board with components
shown. Layout may be used to generate PC
board or perforated board. Grid is 10 lines
to the inch. Actual board size is 3* X 1.5”
(7.6 cm X 3.8 cm).

CALCULATOR BOARD (bottom left), view of
component side of double-sided board with
component placement. Grid is 10 lines per
inch. Layout may be used to generate
printed-circuit board or perforated board.
Actual board size is 4”7 X 6.4” (10.2 cm X
16.3 cm).
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NOTE:

1. HOLES MARKED @ CONNECT TO AND LDCATE
BOOY OF DAK 415 SWITCHES.
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CIRCUIT BOARD.
“OVER" LED CONNECTIONS ARE TO BE
LOCATED PER SWITCH BOOY PATTERN. REPLACING
OECIMAL POINT KEY NORMALLY USEOD.
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SIDE-SWITCH BOOIES ARE MOUNTED ON
COMPONENT SIOE OF BOARD.

KEYBOARD, view of component side of
board with components shown. Layout may
be used to generate PC board or perforated
board. Grid is 10 lines to the inch. Actual
board size is 47 X 4” (10.2 cth X 10.2 cm).

TO-92 case. Those used in the proto-
type appear to be house numbered, the
NPN type being marked M311 and
similar to a 2N3904 or 2N2222. The
PNP’s were marked M236 and similar
to MPS6563 or HEP716. Suitable
equivalents should be available from
surplus outlets for around 20¢ each.
These two transistor-types are used
throughout the design and each was
tested before use. Two of the NPN
units that appeared to be matched were
selected during testing and used as Q39
and Q40 in the calculator clock circuit
shown in Fig. 2. All of the IC’s, diodes
and resistors were also checked and al-
though not a single bad part was found,
the effort was considered worthwhile
since a malfunction would be difficult
to track down once the total package is
put together.

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

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

For latest EICO Catalog and name

of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207

Leadership in creative electronics

Circle 64 on reader service card

tion is demanded, several additional
modes are possible. For example, the
terminals of switch S2, instead of oper-
ating an alarm, can be rewired to pro-
vide +12 volts at 30 mA to two recep-
tacles on the rear panel; thus initiating
either of two external functions. A
third receptacle interfaced with the
START input will permit remote, sequen-
tial, or automatically controlled trig-
gering of the countdown process. A
similar input to the CLEAR function can
be used for remote or emergency turn-
off, and the normally-closed contacts of
the relay could also be brought out to
the rear panel. In a darkroom applica-

63VAC
128 vaC
GND

POWER SUPPLY BOARD, yiew of top of
single-sided board. Actual board size is 4.25”
X 3” (10.8 em X 7.6 c¢m.) Grid is 10 lines
to the inch. Layout can be used to generate
PC board.

CALCULATOR BOARD, view of bottom side of double-sided board. Grid is 10 lines per inch.

tion, the normally-closed relay contacts
can be used to control the safelight
while the enlarger is controlled by the
normally-open relay contacts. Thus the

safelights will be switched off when the
enlarger is on, and vice versa. Probably
many other adaptations of the basic
scheme will become obvious. R-E

BRIGHTNESS CONTROL
HAS NO EFFECT

Turning the brightness control on
this Philco 22QT79 has no effect. Pd
welcome any help.—S.E., Norfolk, VA.

Look in the cathode circuit of the
12GN7 video-output tube. (A little
crowded in there, isn’t it? There are
three different controls all in the cir-
cuit!) First is the PICTURE-PEAKING,
next the CONTRAST, and finally the
BRIGHTNESS. The BRIGHTNESS control
finally returns to the +20 volt source.
See diagram.

The brightness control has one end
tied to the slider. Moving this varies the
voitage on the 12GN7 cathode, and so
changes the bias that in turn changes
the brightness. I’d say that it was quite
possible that the slider contact on the
control was either open or shorted to
one end of the control. ’

Alternate possibility is that the +20-

volt supply is not correct. Be sure that
it's present on the low end of this con-

VIDEO
OUTPUT
TUBE
12GN7 TOPIX TUBE
CATHODES
VIDEO ==
IN
002
uF 4
= 3150
<
L19
PICTURE
4: 30051 |PEAK
2790
< CONTRAST
250 1» 10082
uF
-~ & BRIGHTNESS
< 5000
+20.0Vv

trol and then check to make sure that
the control does vary the voltage.
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FIG. 1—HICKOK model 350.

FIG. 7—RCA WV-500B Voltohmyst. The RCA
line of test instruments has been sold to VIZ
and are now being manufactured under the
VIZ name.

T yawcery
MODEL 310-FET

FIG. 2--TRIPLETT model 310-FET.

FIG. 3—B&K model 177 VTVM.

Aroundup of FETVOM’s, amplified VOM’s and FETMM’s that are

JACK DARR
SERVICE EDITOR

IN THE NOVEMBER 1975 ISSUE OF R-E
we covered quite a few of the tests
you'll need to make in industrial elec-
tronics and electrical work, and the
instruments used in doing the testing.
Because of space limitations, we were
able to cover only the VOM’s. Now,

as advertised, let’s take a look at the-

“Amplified VOM'’s"—~FETVOM'’s and
FETMMs.

These cover the same basic ranges
and functions as the VOM's, and are
used for the same kind of testing.
Almost all use FET transistor ampli-
fiers; this gives the instruments a very
high sensitivity. Typical input im-
pedance runs 10-15 megohms, so they
can be used in high-impedance circuits
with practically no loading effect. Sev-
eral of them use IC’s, op-amps, etc.
which gives them versatility. They can
make some measurements that the
VOM won't.

The circuits are very low-drain. The
instruments are mainly powered by
built-in batteries; dry cells or recharge-
able NiCad types. Many have built-
in recharging circuits. This gives them
portability; while they're in use on
the bench, the batteries are kept up
so that they can be taken to field jobs.
The current drain is so small that one

maker says his instrument can be left
on at all times, and still get the normal
shelf-life from the batteries!

The types designed for industrial
work are ruggedized. Cases are made
of high-impact plastic, controls are
recessed, and test leads are very well
insulated. They come in all sizes, like
the VOM’s. Some can be slipped into
your shirt pocket; others are the “stan-
dard” size, and some have large meters
for bench work with better readability.
Accuracy of these types is very good.

Electrically, all of these are well-
protected against accidental overload.
Fuses and “instantaneous” circuit-
breakers prevent damage to the instru-
ment; all have the protective meter-
diodes to save the movement.

Digital readouts are beginning to
show up here, too. The “DMM's”
have the same basic ranges and func-
tions, and the same protection against
overload. Their accuracy is very good,
giving good results in solid-state cir-
cuits where we need readings of very
low voltages. They are also handy for
working in dark places, with the lighted
readout!

You’'ll see all of these as we go
along. Once again, we'll start with the
“little fellers,” in physical size though
not in performance:

The Hickok model 350 is a handy
midget. It has a tough plastic case with



FIG. 4—B&K model 277.

FIG. 5—B&K model 290.

used inindustrial electronics and electrical servicing

a protective cover. A full set of AC,
DC voltage and resistance ranges are
provided, Polarity indication is auto-
matic. The ohms ranges have high-
low voltage, for in-circuit transistor
tests. It uses an op-amp, with FET
input. The meter sees only the op-amp
output, for protection. See Fig. 1.

The other “‘teeny-weeny” may look
familiar. It ought to. The Triplett model
310 has been around for a long time.
This is a new one. Even though it looks
as if there’s no room, they have added
a FET amplifier circuit inside the
case! So, this one now becomes a
“310-FET.” Same ranges as the origi-
nal, with a battery-check light. A
handy polarity-reversal switch is on
the left side of the case, right where
you normally hold it. A flip of the
thumb changes the polarity, for fast
transistor-testing, etc. See Fig. 2.

In the medium-size and bench mod-
els, here’s the B&K model 177 VTVM:
Sec Fig. 3. An AC-powered unit with a
large meter, for bench testing and reg-
ular maintenance work. Its counter-
part in a solid-state version is the
model 277 seen in Fig. 4. Ranges are
provided for all standard tests, includ-
ing AC current. A ruggedized case
makes it useful for field work. The
model 290 is a larger-scale model with
a meter suitable for bench tests. Both
of these have mirror-scale meters for

greater accuracy. See Fig. 5.

Hickok’s larger unit is the model
370 in Fig. 6. This is a FET Multi-
meter, with auto-polarity indication on
the panel. All controls are push-but-
ton, for range and function selection.
This one will read AC and DC voltages
AC and DC current, and has the high-
low ohms feature. It will also read
capacitance from .005 up to 10,000
&«F at 60 Hz. A set of decibel calibra-
tions are included; handy for audio
work since it will read AC voltage ac-
curately up to 20 kHz.

VIZ has two entries in this field.
Both of them are VoltOhmysts. The
model WV-500B is a standard size
case, a FETVOM with the regular
ranges. For solid-state work, the lowest
DC voltage range is only 0.5 volt full-
scale. Top is 1,500 volts. The AC
voltage ranges can read RMS or P-P
voltages. See Fig. 7.

Another “familiar face” is the
model WV-5104, a Master Volt-
Ohmyst in a solid-state version. It has
the large mirror-scale meter and can
be used for bench work or field testing.
The same basic ranges as in previous
VoltOmyst models are used. See Fig. 8.

Sencore’'s entry here is a proven
model. The FE-23 “Little Henry”
Multimeter is built into a ruggedized
plastic case with a carrying handle.
All controls are pushbutton, well-

AUT0 POLANTE
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FIG. 6—~HICKOK model 370.

FiIG. 8—RCA model WV-510A. The RCA line
of test instruments has been sold to VIZ
and are now being manufactured under the
VIZ name.

9261 H3BW31d3S

co
(3]



RADIO-ELECTRONICS

3
(-]

FIG. 9—SENCORE FE-23, Little Henry.

spaced for easy use. Li’l Henry has
wide range, making it useful for all
kinds of industrial-electronics work.
The DC voltage ranges go up to 6,000
volts. The AC voltage ranges go to
1,000 volts. There are several “han-
dies” in this instrument. The test leads
and jacks are inside a compartment just
below the switches. This is not only a
handy storage space, but it is used for
other things; when you close the lid, a
switch automatically turns the power
off! For icing on the cake, a special
battery is used to provide light for the
meter scale. This can be turned on or
off by a switch inside the test-lead com-
partment. A BATTERY-TEST switch is
also in there. See Fig. 9.

“Big Henry” has a very similar set
of ranges to little brother, and all the
same features. This is the model FE27
of Fig. 10. He has a lower range, only
0.3 volt full-scale for both AC and
DC, for solid-state work. On the AC

sIgLO BFFECT MuULTIMETER
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FIG. 10—SENCORE FE-27, Big Henry.

voltage ranges, a special circuit is used
to enable reading the “square-wave”
AC voltages of TV voltage-regulating
power transformers. It gives you the
true RMS voltage of such waveforms.

Triplett has a FETVOM, their
model 603, called the “Micro-Power
VOM.” This instrument has a resting
current drain of only 10 microam-
peres; they claim that it will give al-
most shelf life even if left on all the
time. The 603 has AC and DC voltage
ranges of 0.3 volt to 1,000 volts, and
low-power ohms ranges for transistor
work. It will read AC or DC currents
from 1.0 mA up to 1,000 mA full-
scale. All controls are pushbutton ex-
cept the range switch; you can get
automatic polarity by pushing both +
and — buttons at the same time. The
meter reads up-scale on either polarity
of DC. The + and — buttons can also
be used to reverse the polarity of the
ohmmeter for quick transistor checks
in-circuit. See Fig. 11.

The digital meters

The FET voltmeters, like many
other things, are going digital. A cou-
ple of representative instruments are
shown; one is the B&K 282 DMM in
Fig. 12. A 3%z -digit display gives bright
readings. Ranges and functions are
standard. High input impedance is
standard. Very high accuracy is possi-
ble, to 0.5% on the DC voltage ranges.
A smaller version (not shown) is the
model 280, which has practically the
same features, but in the “standard size
VOM?"” case.

Sencore’s new DVM-32 is a rugged-
ized instrument; very compact, in a
tough plastic case. A 3%2-digit LED
display reads AC and DC voltages up
to 1,000. Accuracy of 0.5% on DC
gives reliable readings of low DC volt-
ages. High and low ohms scales, and
both AC and DC current ranges from
2.0 mA up to 2.0 A make it handy to

BATT CwicH

FIG. 11—-TRIPLETT model 603.

FIG. 12—B&K model 282 DMM.

use for any kind of work. The DVM-32
is powered by self-contained batteries,
or by rechargeable batteries with an
AC charger. A novel feature for bat-
tery operation is the “Aut.” Display.
With the switch in this position, the
instrument is “on and ready” but the
display is not lit up. When you get any
reading above an indicated “10” on the

FIG. 13—SENCORE model DVM-32.

scale, the display lights up. This saves
85 percent of the battery drain. The
DVM-32 is protected against overload
by fuses and diode clamps. This is only
the first of a series: Sencore promises
several new developments in digitals
in the not-too-distant future.

P Y
Fown END

“I think I can clear up your TV from out
here. Do you have a pair of scissors?”
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CB IN-LINE TESTER ] .r-, ‘
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L { Frequency

MODEL 388

5349 Power
MODEL 388X % Modulati
sa475 > Modulation

Hickok Model 388X features a precision temperature
compensated crystal oscillator with 1 ppm accuracy.

ing just became a snap.

Now one unit does it all.

Hook our versatile Model 388 in line with your
transmitter and instant digital readouts of a trans-
mitters four most important operating parameters
are a turn of a switch away.

A front-panel AM Monitor Output makes scope
display of modulation easy. A pushbutton selects
front panel or in-line frequency input. And changing
to 12V operation is easy, too

Get your hands on the new Hickok Model 388 CB
In-Line Tester. We're betting you can't let go.

The Hickok Model 388 CB In-Line Tester
is one element of the

modular Hickok CommLine. To  =ICIK OK
put together the CommLine

system that's right for you,

talk to your Hickokdistributor. Comm[ ,'ne

HICKOK

the value innovator

INSTRUMENTATION & CONTROLS OIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Dupont Avenue » Cleveland. Oho 44108
(216) 541-8060 + TWX 810-421-8286

Make working on CB’s easier
with the CommlLine from Hickok.

a) Model 217 Semiconductor Analyzer. $169

b} Mode! 385 Autoranging 500 MHz Frequency Counter. $499
¢} Model 244 Mobil/Comm Power Supply. $125

d) Model 334 Digitai Multimeter. $234

e} Model 388X Pro CB In-Line Tester. $475

f} Model 256 CB / RF Signal Generator. $199

a) Model 270 Function Generator. $189

h) Model CL-1 CommLine Rack Cabinet. $35

HICKOK To put together exactly the CommLine
— CB Service Center you need.
Comm /i

mne

see your Hickok distributor.

the value innovator

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Dupont Avenue « Cleveland. Ohio 44108
(216)541-8060 + TWX 810-421-8286
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The challenge

Troubleshooting with no
service data

JACK DARR
SERVICE EDITOR

REPLY COUPON
Expires 10/30/76

This column is for your service
problems—TYV, radio, audio or general
and industrial electronics. We answer
all questions individually by mail, free
of charge and the more interesting ones
will be printed here.

If you’re really stuck, write us. We’ll
do our best to help you. This coupon
must accompany all questions. No
reproductions or facsimile will be ac-
cepted. Don’t forget to enclose a
stamped, self-addressed envelope. If
retum postage is not included, we can-
not process your question. Write: Ser-
vice Editor, Radio-Electronics, 200
Park Ave. South, N.Y. 10003.

I S S o o o

1 FIRMLY BELIEVE THAT MOST OF YOU ARE
in this bewildering business for the same
reason that I am. You like it! You like to
fix things. It’s always a challenge to our
skill to take something that’s dead and
make it work again. (You're nuts; you
know that, don’t you?) We solve puzzles
that would drive an ordinary human up
the wall, every day. This has to be the
reason; we’re certainly not in it to get
rich!

So, here’s a real challenge. Find out
just what kind of a hot-shot technician
you are. Try this. It must be classified as
recreation—play—you are definitely not
going 10 make any money out of it. It
will be darn good practice, though. It’s
fun, and that’s the reason I did it. T'll
guarantee you that it will sharpen up
your diagnostic skills, which is always
helpful.

Here's the idea. Find a small tran-
sistor radio. of an unknown make. This
is the easy part. Get one with a board
big enough to see--clock radio. table
model, etc. All that is necessary is that it
be dead and that you have absolutely no
service duta on it. Sit down, cold-turkey,
and fix ir. To get the most benefit out of
this. get a clip-board with plenty of
blank paper. Make detailed notes of
every test, the reasons for making it, and
the results. Take your time and don't
leave anything out. That is what | did. |
wound up with four and a half pages of
notes. Note the start and stop time on
each session. I did this. Wound up with
four and a half hours of elapsed time.
Figure this at your regular rates and
you'll see why it isn’t a money-maker!
After you fix it, you can go back over
the notes and recheck your methods.
This is valuable data: read it.

OK, here we go. There are test
methods we can use for this kind of
problem. Open it up and look for the
parts that are unmistakable-speaker,
volume control, power supply and so
on. These are our starting points. Look
for any broken wires, burnt resistors or
obviously damaged parts. (If you find
that the trouble was just a broken wire,
that doesn’t count! Solder it back and
get another set. That's not cnough of a
workout!)

Troubleshooting

The first step, of course, is to check
the DC power supply. You'll usually

R-E’s Service Clinic

find a little power transformer; follow
the leads to the rectifier(s) and then find
the filter capacitors. You can find the
DC output voliage by checking the
voltage raling of the filter capacitor.
Most of these will be something like 6. 9
or 12 volts DC. Verity this by turning it
on and reading the AC voltage across
the rectifiers.

Now check the DC voitage output. If
this is well below the AC voltage. the
chances are that you have either a short
or a heavy leakage. If you find a burnt
resistor, lift one end to open the circuit
and recheck the DC power supply. You
can open the circuit and put a DC
milliammeter in series. (Start on a high
scale, 1,000 mA at least! Mine was
drawing about 250 mA, which is far 100
much for this type of set. Typical
current drain will be about 15 mA with
no volume, and about 35-40 mA full
volume.)

High current and no sound except for
a little hum (which is what I had)
usually means trouble in the output
stage. You can locate this by following
the voice coil leads back from the
speaker. If they go to a big electrolytic,
you have an OTL output stage. If they
g0 to a transformer. it is a transformer
coupled stage. You can check from the
transformer and find the output tran-
sistors. Check these with an ohmmeter.
This will find any with a dead short.

If the problem is high leakage. you'll
have 10 take them out for a definite test.
A curve-tracer or one of the new tran-
sistor testers that identifies the base pin
on any unknown transistor is a big help!
Find the base, and then you can find the
emitter by checking to see which pin has
a small resistor to ground. (In push-pull
Class-A transformer stages.)

With the output transistors removed,
check the power supply. If the voltage
Jumps back up and the current drops,
scope the base terminal and see if there
is audio there. If so, the problem is in
the output stage.

One thing you must find is the
common or return of the DC power
supply. In mine, it was the center-tap
lead from the power transformer secon-
dary that was switched. A full-wave
rectifier circuit was used. This lead went
to a glob of solder on the frame of the
output transformer. Here’s a pitfall that
1 fell into. In older sets, the cans of the



The antenna
specialists GB antenna.

We give it our
stamp of approval
before we ask you

to give it yours.

For the 20th consecutive year, more
Antenna Specialists brand antennas
arein use than all other brands
combined. Three reasons: proven,
superior engineering and
workmanship so they work better . ..
clean, simple, professional designs. ..
so they look better . . . highest quality
comoonents so they last longer.

look for the stripes of quality

-

specialists co.

=

® “Stripws of Quaitty”

a member ot The £llen Group Inc,

12435 Euclid Ave. Cleveland, Ohio 44106

Export: 2200 Shames Drive, Westbury, L.). New York 11590
Canada: A.C, Simn onds & Sons, Lid.
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Now you can service with
a TEKTRONIX Oscilloscope for as little as $695°

Cost ot service instruments is an impor-
tant factor in any purchase. But so is
reliability. Now T900 Oscilloscopes give
you both Tektronix quality and reliability
at prices designed for cost sensitive appli-
cations.

T921—Ds to 15 Mhz; single trace,

single time base. . ............ $695"
T922—Dc to 15 MHz; dual trace,

singletimebase .............. $850"
T932—Dc to 35 MHz; dual trace,

singletimebase ............. $1195*
T935—Dc to 35 MHz; dual trace,

delayed sweep time base ... .. $1395*

T912—Dc to 10 MHz; bistable stor-
age; writing speed to 250
cm/ms; dual trace, single time
base

Performance to Spare

All T900 scopes feature large (8 x10 cm),
bright crt’s; sensitivity of 2 mV/div to 10
V/div in twelve calibrated steps; regu-
lated power supplies; and 3% accuracy.
T900 Oscilloscopes are also equipped

*All prices

with important convenience features;
beam finder, single knob triggering, auto-
matic selection of chopped or alternate
mode, and automatic selection of tv line
or frame display (except T912 Storage
model). T900 scopes are compact (7x9x
19 in.) and lightweight (only 16 Ib.). They
are available with a full selection of ac-
cessories.

For a demonstration of any T900 Oscillo-
scope or a free copy of the new T900
brochure, write to Tektronix, Inc., P.O.
Box 50C, Beaverton, OR 97077. For im-
mediate assistance, call (503) 644-0161,
extension T900.

T900 Series
the quality low cost
Oscilloscopes

[f_

"

include 10X Gy
probes. Prices
FOB Beaver-
ton, Oregon. TEKTRONIX
- committed to
technical excelience
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electrolvtic capacitors were all common.
They're NOT in these little monsters!
Also. on the front of the chassis was a
metal bracket that wasn’t common
either, but floating! | finally found a
pad of solder along one edge of the
board where | could hook the return
lead of my volimeter. In this case. the
output transistors were 2SB77’s. which
are PNP. So. my DC power supply was
negative. If the switch lead 1s like this
one. this is a handy place to connect the
milliammeter.

From initial tests. | decided that one
of the output transistors was bad. So. |
pulled it. I looked up a replacement,
and tacked it in. Now. | could receive a
local station, with very bad distortion.
Current drain was still 200 mA. The new
transistor got hot enough to burn your
finger! I turned it ofi’ again to check the
transformers. etc. These seemed to be
fine. However. 1 noticed that although
the bases of the output transistors were
fed from the ends of a center-tapped
secondary, they showed diflerent vol-
tages! One was almost double the other.
So. what did I do? I checked the pream-
plifier stage. the driver, and so on. (This
is one of the mistakes that you see when
you re-read your notes!)

Other things testing good. | went back
1o that output stage. There was a strange
extra transistor close to the outputs. This
turned out, after much tracing. to be a
DC voltage regulator! It was bad. There
was a diode in the base circuit (tran-
sistor with collector lead cut off) that
was also bad. Replaced these. Still no
help. (This took a lot longer to do than it
does to write!)

That base voltage unbalance stll
puzzled me. So, | pulled both transistors
and rechecked them (The other original
had not been pulled, remember?) My
new one was good, but the orher one
was bad. Terrific leakage. So; back to
the transistor guide and hunt up a
substitute. Get a pair out of stock (and
check them both on the curve-tracer. |
was learning. Slowly, but learning.)
They match. So, tack them in and turn
the set on (which isnt easy 1o do with
your fingers crossed.) Oh. wow. Current
drops 10 about 25 mA. Volume good.
tone clear, everything working. NOW
the base voltages of the output tran-
sistors are the same.

So, there it was, | believe that in most
of these sets. the trouble will turn out to
be in the DC power supply or output
stage or both. If you do have the audio
output working and the trouble seems to
be in the RF or IF stages, you can pin it
down by loosely coupling a signal into
the mixer. which will be close to the
tuning capacitor.

(turn page)

Why any cartridge
(even ours)
with an elliptical stylus
must be considered just
a bit old-fashioned.

Perhaps you’ve tried to track your
records at the lowest advertised setting
for your elliptical stylus. In the hopes
of optimizing performance and reducing
record wear. But every footstep threat-
ens Lo bouncethestylus out of thegroove.
And big crescendos are simply fuzzy.
Should you get a better player? No.
Get a better stylus.

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

@ F

AT12S8 AT14Sa

AT15Sa
AT20SLa

"W wze

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

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

UNIVERSAIL

BEST FOR 1/2/4 CHANNEL

AUDIO-TECHNICA U.S., INC., Dept. 96E, 33 Shiawassee Ave., Fairlawn, Ohio 44113

‘ a Ud io-te Ch n i ca@ INNOVATION / PRECISION / INTEGRITY

Available In Canada from Superior Electionics, Inc.

Don’t broadcast the fact
that you’ve got a CB radio

Now you don't hawe to let everyone krow that you've got
a mobile CB rad 0. Our model MR264 disguise antenna
looks and ac:s just likke a normal car radio antenna,
operating on AM znd FM as well as CB. We know the
disguise is effective because we've been making them
for law enfcrcemeant agencies for
years. If you dont need a disguise

3-way antenna, cveck cut our model
M-267. Both modsIs feature a

stainless steel wtip tha: detaches

easily 30 your antenna won’t get

ripped off in the ca- wash either.
When you're look ng for antennas,

antenr a, but you d> want superior
CB performance na ccwl mounted

3-way, disguise or otherwise, take
advantage of our 20 yrs experience. II
Look for the Strip=s of Quality. .

the antenna
specialists co.

as|

[

8 member of The Allen Gruo Inc.
12435 Euclid Avenue

Cleveland Ohio 44106

Export: 2230 Shames Drive
Wes:bury, ..I New York 11560
Canada: A C Simmonds & Sans. LY.

© 976 by the Antenna Specalists Co.
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You can identify the intermediate
frequency used by tuning the signal
generator back and forth. Most of these
have sealed IF transformers, which is
good! Also. the alignment adjustments
on the tuning capacitor are so small that
most people don’t even know they're
there.

You'll note that there are no illustra-
tions in this article! You're supposed to
have the circuits in your head! However.
if you want to be sneaky (which I was?),
you can take a peek at a few typical
transistor circuits in Sams TSM manu-
als. and get a good refresher course in
what you're apt to find.

make any money. It was very good
practice though, wasn’t it? Builds up
your self-confidence. It takes two things
to solve a problem like this. One is a
very good knowledge of electronic
circuits and tests. and the other is good
clear rational THINKING. R-E

reader
questions

ALPHANUMERIC DISPLAY UNIT

I'm looking for a device that displays
letters instead of numbers. I've searched

SURPLUS TUBES

As | said in the beginning. you didn’t
All guaranteed for
1 fult year.

ED LI E s g ANY 3 FOR $1.49
BARGA'N | Acquired from U.S. Defense depots

or removed from equipment (new
and used). These are laboratory
tested and guaranteed for one full

year. Most are of such standard
makers as RCA. GE, etc.
3A3 6AQ7 6DE4 12AE7
3AF4 6AT6 6DR7 12ALS
3BN6 6AUB 6Dw4  12AU7
3DG4 6AV6 6EB8 12AV6
3KT6 6AX4 6EM7  12BE6
ONI_Y 304 B6AXS 6GF7 12BH7
4BCS 6AY3 6GH8 18FW6
4BN6 6BAG 6K6 2516
HIGHEST uUAI_ITY 48U8 6BG6 6K11 35EHS
48727 6BJ8 6186 36AM3
5v6 6BQ6 6SN7 S0AS
PRODUCT 6AF4  6B26 678  50L6
R
o 6AG7 6CG7
CISPECIAL BUY 4 7 | 6ALS  6CM7  10EW?

AMPEX 60 min- 7
ute cassette
tapes only .99¢ each 3 for
$2.69 12 for only $8.99
OSingle conductor SHIELDED
WIRE #22 Gauge good for
Microphone or stereo cable.
Gray color only 25 Ft for $1.00
100 foot for only $3.39
Same wire as above with 2
conductors and two shields 25
ft for $1.25 100 foot for only
$4.39

O «R147) 4 Ib. GRAB BAG
SPECIAL |
Full of exotic and exciting elec-
tronics parts.

C1(RI55), TUBE BONANZA! $1.00
20 asst. popular tubes, untested.

OR142), 50 precision
RESISTORS :
All 1%, Yow and 1w, low and
high ohmages.

CJ(R150) POWER TRANSFORMER
Primary 117 volts. Sec. 1-11.1

(1 (RO17) COPPER CLAD BOARDS!
volts; Sec. 2 17.7 volts; Sec. 3

Copper on one side, 1/16”

thick. Excellent quality for 15.9 volts; Sec. 4 27.7 volts.
either production or experi- | 3 Each winding approx. 750
mental work, mils. Size 2%aH x 2" D x 3Vs

mounting centers. (Fig. 3).
Price $2.45
O (R175) 70 V2w CARBON
" RESISTORS
Asst. values. Some 5°%.
(J(R154) 150 CUT LEAD
RESISTORS $1.00
Carbon, all teads long enough
for soldering.
[J(R149) 20 POLYSTYRENE TOP
GRADE CAPACITORS $1.00

O (R132) 20 OUAL POTS  $1.00

Just arrived doublesided cop-

per, 1/16” thk. Size 12"x18”

$1.99 ea., 3/$4.99.

E) 6% "x17%2” $1.19 ea.

3/%2.99

(7 (R134) 8 ROTARY SWITCHES

Some multiple gang. $1.00
[ (R128) 13 MINIATURE ELEC- |

TROLYTIC CAPACITORS $1.00

Axial & upright, popular values.
3 (R144) TRANSISTOR

REPAIR KIT X

various parts used to repair ,

transistorized devices,
O (R336) T0—3 TRANSISTOR |
SOCKETS 12 for $1.00 |
O (R164) 4 ROLLS OF WIRE $1.00
Approx. 25 ft. per roll, 20-28ga.
[0 (R140) TAPE RECORDER
SPARE PARTS KIT $2.95
Parts for repairing most tape |
recorders:. capacitors, meter, |

MONEY BACK GUARANTEE
Terms: Minimum order $4.00. In.
clude postage. Either full payment
with order or 20% deposit, bal-
ance C.0.D.

piot tame, jacks, aia wuck | & R O e b0
a (RlG7i 10 MINIATURE | Listing thousands of components,

POTENTIOMETERS $1.00 tubes, tratn5|stors IC's, kits, test
O (R182) 2 MISC METERS $1.00 | cauipment.

hgnisasture. |
0 (R156) 60 oISC

CAPACITORS s1.00 | © BONUS

FREE CAPACITOR KIT

Asst. from .0001 to .1, most n
With Every $5 Purchase

600v, Z5U, NPO, N750, etc. |

THIS MONTH'S SPECIALS!
(] 74%$15 Schottky 3 inp pos
AND. 0.C.

739 Dual lo-noise pre-amp 85¢
P8815A Dua! 4 inp, NOR

2 for $1.00
LAY
(] 7400 16¢ 7446 80¢
Hnm 18¢ (17447  80¢
7402 23¢ 7448 80¢
]7403 23¢ 7473 49¢
F} 7404 23¢ (17478 49¢
7405 23¢ []7475 85¢
717406 23¢ _[_] 7476 53¢
7410 23¢ (7490 79¢
17411 27¢ 7492 79¢
17413 40¢ [ 7493 69¢
(17420 23¢ (17495 79¢
17430 23¢ 174121 57¢
{ 17“0 30¢ (174122 57¢
17442 $1.12 (7]174123 67¢
LINEARS
LM309K 5v 1a reg. $1.15
555 Timer 75¢
556 Dual 555 $1.00
566 Function gen. $1.75
{1567 Tone decoder $1.95
[ 741 comp. op amp 39¢
[J 2102 1024 bit RAM $4.95
2513 Char. Gen. $5.95
8038 volt cont osc $4.25

CLOCK CHIPS WITH DATA

[7] (MMS5314) 6 dig clock $4.95
[1CT 7001 Alarm & Date $5.95
LED'S

(R223) 10 Asst LEDs $1.00

(R242)5 Jumbo Green LEDs $1.00
(R242) 5 Med Yellow LEDs $1.00
(R0O01) 5 Jumbo Red LEDs $1.00
(RO11) 5 Med Red LEDs $1.00
1 (RO12) 5 Mini Red LEDs $1.00
[J (R293) pL707 (equiv.) 7 seg
red LED, .3” char, comm
anode
] (RO07) DL747 7 seg red
LED, .6” char, comm

anode

[ (RO13) MAN 5 (equiv.) 7 seg
green LED, .27 char,
comm anode

[J (RO06) D.L. 704 (equiv.)
same as D.L. 707 except
comm-cath $1.3

$1.00

$1.95

IC BREADBOARDS & TERMINALS

Boards have .042 holes. Made
of 1/16” polyester glass.

7] (RB663) 3"xa” 94¢

(RB664) 3x6” $1.29
1 (RB665) 46" $1.65
[ (RB666) 4”x8" $2.12

Push-in terminals
"J(RP6601-20) pkg 20,/90¢
{1(RP6601-100) pkg 100,/$2.89
Push-in flanged pins
—(RB6602-20)) pkg 20/90¢
{71(RB6602-100)) pkg 100,/$2.98
Push-in flea clips

(RB6603-20)1 pkg 20/90¢

(RB6603-100) pkg 100/$2.89
—J(ROO8) 14 pin DIP sockets

3 for $1.00
(0 (R1104) (C REMOVAL ANO IN-
SERTION TOOL $4.95

“Pul-n-sertic’’ extracts and “in.
serts ICs without damage.

EDLIE ELECTRONICS. INC.. 2700-R HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756

Circle 33 on reader service card

in vain. What would this look like and who
makes them?—L.E., Suffield, CT.

It would look something like the diag-
ram. This one is a liquid-crystal device
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made by Hamlin Electronics, Lake &
Grove Streets. Lake Mills. WI 53551.
Litronix. 19000 Homestead Road, Vali-
co Park, Cupertino, CA 95014, makes a
similar device with “dot™ LED's.

SYNC TRANSFORMER

I can't find a replacement for the synch-
ronizing transformer on an RCA 1558
oscilloscope. Can | modify the circuit to
work without it?—K.H., Pacific, MO.

I don’t think you'll have to. This
seems to be just a plain audio trans-
former with a 1:1 ratio. It would be an

oy

SYNC TIMING
TRANSFORMER SWITCH
Do £ %
SRS sa0a 9200 g
TOR SWITCH
884
“TIMING™Y TO
TUBE  DIVIOER

interstage type. Try a Triad T-33X using
only one half of each winding. This
ought to be very close to the original. If
you can locate any other type with
about the same resistance, it ought to
do.

WHAT'S THE ‘K’ FOR?

Would you please explain the following
resistor nomenclature? The nomencla-
ture in question is: 2K2, 2K7, 6K8, etc. I'm
really ata loss and so are all of the people
I've asked so far!—C.S., Springfield, VA.

This I can do. I ran across this in
Wireless World (published in London)
some time ago. The British use this and
I think several other European countries
do as well. It’s a very good system. and |
like 1t!

The K stands for kilohms and is used
in place of the decimal point. So. a 2.2K
resistor would be written as 2K2, 4.7K
as 4K7, etc. Even valves, such as 25K,
are written as 25K. For larger resistors,
a 3M9 is a 3.9 megohm resistor. This
does away with the possibility of confu-



sion due to a missing decimal point, or a
lightly printed one.

SOUND, NO VIDEO

I have sound but no video in this RCA
CTC-30. This began as an intermittent,
and linally the picture went out and
stayed out. Tubes are all good, voltages
OK. Can you suggest something?—L.H.,
Milford, MI.

Yep. If you have sound but no video,
the signal must be getting as far as the
video detector. Woops; plate of 3rd IF
tube is sound takeoff in this one! So.
this leaves us with a couple of things.

One is the video detector diode.
which is unlikely—seldom intermittent.
The other is some problem in the Ist
2nd video amplifier tube. the 6LF8.
Now this can be intermittent. For one
thing, check to be sure that this tube is
lir! (Feedback: Reader says “That was
it. Bad connection to heater of 6LF8!
How did you do it?" (Easy; I've been
finding the same thing in my own set off
and on for quite a while! Hi!)

NO CONTROL OF BRIGHTNESS

| can’t control the brightness on this
Zenith 12A12C52. All of my DC voltage
supplies are OK. The voltages on the 3rd
video amplifier transistor are all low. On
the 2nd video amplifier transistor, | get
+ 2.6 volts on the emitter, + 3.1 volts on
the base, and + 2.6 volts on the collector.
The set was hit by lightning.—R.K.,
Davenport, IA.

Look again at those DC voltages on
the 2nd video transistor! Note that the
emitter and collector are exactly rhe
same. Normal voltages are +13.6 volts
on collector and +5.14 volts on emitter.
This is pointing to the very good chance
of a collector-to-emitter short. The
collector voltage of the 2nd stage is
directly coupled to the base of the 3rd
video stage. So, this would upset that
stage as well. Check this transistor with
the ohmmeter. When lightning has been
around, you're apt to find such things
anywhere in the set.

POWER SUPPLY TOO LOW

I've got an old 6—12-volt bench power-
supply. Works very well on most things. |
have problems on cassette recorders,
elc., in getting the thing to efect. Appar-
ently | don’t have enough current to make
it work right. Do you have any ideas as to
how | could raise the current rating?—
A.R., Unity, SK.

There are a couple of things you
might try. One is a bit wild and | have
not tried it. but it might do. Add a big
filter capacitor right across the DC
output; you can get monstrous big ones
from some of the ads in the back pages
of R-E. All you really need is a short
pulse of high current to make the eject
solenoid work. and the charge in the
capacitor could provide that. Big capa-
Citor acts as a reservoir. (rurn page)

SPEED UP PRODUCTION OF YOUR
COMPONENT LEAD BENDING OPERATIONS.

1 (9’/-&5

1. MEASURES EXACT BEND SPACING
2. STRAIN RELIEF CLAMPING
3. MAKES PRECISION BENDS FOR

EASY INSTALLATION

CALL OR WRITE TODAY FOR FREE,
COMPLETE INFORMATION.

]

[}

HARWIL COMPANY :

m 1548 17th St. :
Santa Monica, Ca. 80404 H ADDRESS

(213) 829-2310 e

Circle 12 on reader service card

& e Jih

@ O Please send me Schober Organ Catalog:

You can build a better

organ than you can buy!

A magnificent Schober Electronic Organ

What a marveious way to put your special
talentsto work! With our Schober Electronic Organ
Kits and your skill, you can build yourself scme
very special satisfaction, and a lifetime of great
music!

Schober Organs are literally far superior to
comparably-priced ‘ready-made” units. You could
actually pay twice as much and get no better organ

.and miss the fun of assembling it yourself. A PC
board at a time, component by component, you'll
assemble your own “king of instruments.” And
when you're done, you'll wish there was more to
do. And there is! For then, Schober will help you
learn to play. even if you've never played a note
before!

Schober Organ Kits range from $650 to
$2850, and you can purchase in sections to spread
costs out...or have two-year time payments.

Just send the coupon for the fascinating
Schober color catalog (or enclose $1 for a record
that lets you hear as well as see Schober quality.)

wé(y) Organ Corp., Dept RE-154

43 West 81st Street, New York, N.Y. 10023

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

NAME

CITY STATE 2IP

Circle 81 on reader service card

One of the best CB Antenna
ideas we've hatched

in 20 years.

Hatchback and fastback car owners

of the world, rejoice. Now you too
can enjoy excellent CB reception.
Our model M-431 CB antenna
doubles as a hatchback mount and
a trunk groove mount. Its unique
mounting hardware lets you adjust
the antenna to a perfect vertical

position to compensate for roof line

slant. The stainless steel whip and
shock spring combine with a
weather-proof, base loaded coil for
maximum durability and
performance. When you're 100king

for antennas, take advantage of our

20 years experience. Look for the
Stripes of Quality.

T l Sirpes OIQMA"

the antenna
specialists co.

a member of The Allen Group, Inc.
12435 Euclid Avenue

Cleveland. Ohio 44106

Export: 2200 Shames Drive

westbury. L.I. New York 11590
Canada: A. C. Simmonds & Sons. Ltd

© 1976 by the Antenna Specialists Co

Circle 41 on reader service card

L N3

atso avallable in
a center loaded
model M-432.

JAY

Got a scanning
monitor?

Model MON-60
is a hatchback
monitor antenna.

Distinctly »
\ Superior L
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LEARN
AVIATION
ELECTRONICS

at the School

of Aeronautics,
Florida Institute
of Technology.

Prepare for a REAL job in just
2 years and earn a COLLEGE
DEGREE at the same time.
FAA publications identify that
by 1977 the AVIATION IN-
DUSTRY will need 230% MORE
AVIONICS TECHNICIANS.

Half the costs of airplanes to-
day is in electronics, including

navigation systems ... in-
struments . . . communica-
tions systems ... and con-

trol systems.

We teach you in our labora-
tories .. . classrooms . ..
and on our aircraft the theory
of radio communications and
how to flight check and repair
all related equipment.

Our placement record of grad-
uates is 100%. ... Make
your time and money spent
REWARDED by a job in your
field.

The SCHOOL OF AERONAU-
TICS operates one of the larg-
est flight training programs in
the WORLD and we are an
“accredited University’’.

Classes starting September
.. . January . . . June.

To learn more about our avia-
tion electronic programs,
check the reader service card
or write direct to:

The School of Aeronautics,
Florida Institute of Tech-
nology, P.O. Drawer 1839,

Melbourne, Florida 32901
Att: Director of Admissions

Circle 9 on reader service card

Second thing would be to check your
rectifiers. If these are selenium, they
may have dropped off in output. You
can also get high-current low-voltage
rectifiers from those same ads. They’re
making silicon types now with plenty of
current rating. All you'd need would be
something like a 50-volt rating for this.

FUNNY SHAPED RASTER

The raster on this 20Y1C48 Zenith has
an odd shape. With a crosshatch pattern,
the vertical lines on each side pull in at
the bottom. I've checked a lot of things
with no luck.—G.S., Warren, MI.

There is one “funny” that can cause a
“fake keystone™ raster in some Zeniths.
This is the 30-uF electrolytic capacitor
on the screen of the vertical output
transtormer (the red wire). This is a
“waveshaping” capacitor that actually
works in the pincushion corrector circui-
try. It is not the screen bypass that is
directly on the screen terminal with a
resistor between it and this one. Try a
new capacitor here and see.

CB PROBLEM

! liked your article on CB testing. Now |
have a problem! This CB transmitter will
tune up fine on a dummy load with an in-
line wattmeter. Modulation causes read-
ing to go up, as you said. But! When |
hook up the vehicle antenna and mod-
ulate it, the reading goes down. Using a
tield-strength meter at the same time, its
reading goes down too. There is an
antenna-matcher unit in the line. | don't
get it.—C.E., Great Neck, NY.

When you can tune up a transmitter
on a properly matched dummy load and
get normal output and modulation, that
transmitter is working. The only thing
you're changing when you go to the
vehicle is the antenna! 1've tuned up
many a two-way radio on a dummy
load, then moved it into the vehicle and
never had to move a tuning adjustment.
So; go thou and see what is the matter
with the vehicle entenna! For a crysial
ball hint, the transmission line may not
be grounded at the antenna base, or
something. That was one of my favorite
goofs!

FIX FOR HOT TRANSISTORS

Your “Quick and Dirty” fix for over-
heating transformer, output ftransistors
and so on, works! You said to add a small
resistor in series with the collector supply
of each transistor to act as a current
limiter. | did. Worked like a charm!
Currents much lower, output still OK, and
customer happy. Thanks!—C.K., Ft. Gib-
son, MS.

Glad to hear it' I was a little ashamed
to use this, but not long ago I saw a
modification hint from one of the
better-known hi-fi  amplifier makers.
and that's what rhey were doing. So, |
feel better.

WHAT SIZE RESISTOR?

I have an old DuMont amplifier. The
tubes used are 6C4, 12AX7 and two
50CS5S. The cathode resistor from pin 8 of
the 12AX7 is burnt up and | can't find a
schematic. Can you help?—W.W., Calu-
met City, IL.

Can’t identify this chassis, but I can
give you a crystal-ball guess on the
resistor. The 12AX7 will be one of two
things, or both. Probably used as audio
driver and a phasc-inverter 1o drive the
S0CS's. If it's the audio driver [check for
coupling capacitor from pin-6 (plate) to
pin-2 (grid))], the cathode resistor wilt be
about 330-ohms bypassed by something
like a 0.1 pF capacitor.

If the triode (pins 6, 7 and 8 of the
12AX7) is the phase inverter, itll
probably be a “split-load™ type. In this
circuit, the resistors in the plate and
cathode will be the same size (about
270K). and there will be a coupling
capacitor from both the plate (pin 6)
and cathode (pin 8) to the grids of the
S0CS’s.

NO COLOR

The black-and-white picture is good in
this Motorola TS-929 chassis, but | have
no color at all. If | put a small positive
bias on the base of the ACC amplitier, |
can get rainbows. I've changed the pulse
amplifier, burst gate and burst amplifier
transistors, and the crystal. No luck.

The burst amplifier doesn’t seem to be
working. | get a 1.0 V P-P pulse on the

lica
FA||OR
PANEL||SA
PANEL 1.5K .05 TO
}— BuURsT
COLOR ATE GATE
A6J SYNC ¢ T
PULSE oy,
SHAPER

100K

PULSE
FROM
FLYBACK

+20V




base and only 4 V P-P on the collector.
This should be 30 volts P-P. Any ideas as
to where to look now?—W.K., E. Sparta,
OH.

1 believe I'd go “downhill”, on the
schematic, that is. Your burst-amplifier
stage seems to have normal voltage
gain. Note that you read | volt in and 4
volts out. The schematic shows 8 volts in
and 30 volts out, (P-P) which is a gain of
four. Your input pulse is only 25% of
normal.

This comes from the pulse shaping
stage (which the Motorola diagram calls
Pulse Former). In the Sams schematic,
1207-2, this is Q1 on the FA panel
There is nothing between this stage's
collector and the burst amplifier’s base
except a 4700-ohm resistor.

It is often possible for a transistor (o
open a junction, yet you will see a
certain amount of signal getting
through. This is due to the very close
spacing of the elements. Combined
vertical and horizontal sync pulses are
fed to the emitter of this stage. Check it
for amplification.

THE FLUTTERING PICTURE

The picture on this Sylvania B10 flut-
tered. I never saw so many things at
once. It was: 1. shrinking about an inch
top and bottom; 2. pulling in at both
sides, about the same amount; 3.
bending slightly on the edges: 4. bright-
ness went up and down: 5. rolling about
every 3-4 seconds. All of this happened
at the same time, at a rate of about | or
2 per second.

This was due to an open output filter
capacitor, C500B, 100 uF. The ripple on
this line read about 125 volts P-P.

Thanks to: Leon Caldwell, Caldwell’s
TV, Mena, AR.

REPEAT PROBLEMS

1| wrote you about a jail-bar symptom In
a Sears 562-10421 quite a while ago. You
recommended checking the 50-uF AGC
bypass capacitor. I'd replaced this last
November! When | went back to this set, |
rechecked that. Sure enough; the one |
had put in was delective! This is the third
time in as many months that we’'ve had
problems with defective or mis-marked
new parts!—E.B., Largo, FL.

I know what you mean. I've been
there!

RECTIFIER CAP ARCING

I've got a problem with arcing from the
high-voltage rectifier plate cap in a Nivico
7208. | can't find a replacement for the
flyback in any of the Guides.—M.B.,
LaCrosse, WI.

I can’t find a substitute for the flyback
either! However. you might try using
one of the very well insulated plate cap
units. For instance, Oneida Electronics
A-177, which has a long skirt and high-
voltage wire.

save on gas!
save on tune-ups!
save on maintenance!

Electronic ignition is "INl So says

Detroit.

Update your car with either a TIGER
CD or a TIGER | breakerless system.

Enjoy the benefits of better gas mileage,
quicker starting, elimination of tune-ups,
50,000 miles on points and plugs, and
reduced maintenance expenses.

mpEmE-
B

THE ULTIMATE
MEDITATION
ENVIRONMENT

".” MACHINE
Y

The EGG plugs into any stereo amp to
create soothing, flowing environmental
sound textures - and through headphones
it's incredible, The chords and notes
EXIST in your mind, they pan and swell
and phase their way through your psyche
in unpredictable patterns never repeating
The combination of LSI organ technology
with synthesizer-type processing and

digital randomizing/control elements

I:ggz ?o%xcgo sgg'gg make the EGG an altogether intriguing
TIGER 98T CD 42'95 package f.rom either technological or
STMAP LikcTT e a '95 metaphysical viewpoints,

TIGER | A5 5 Kit includes: Circuit board, parts and

Postpaid U.S.A. only.

Tri-Star Corporation

Dept. WW, P.O. Box 1727
Grand Junction, Colorado 81501

Circle 23 on reader service card

step~by-step instructions.
CHORD EGG Kit
*Encephalo Gratification Generator
- - FREE CATALOG -
m ELECTRONICS DEPT. 9-R
1020 W. WILSHIRE BLVD.
OKLAHOMACITY, OK 73116

Circle 26 on reader service card

$24.95  postpaid

Instant CB Antennas.
Now you see ‘em,
now you don't.

The beauty of Antenna Specialists temporary CB
antennas is that they can be mounted and unmounted in
seconds without leaving a trace. That can be important
for security, or if you rent or change cars frequently.

Our model MS178 magnetic mount

has powerful ceramic magnets that

grip firmly even at highway speeds. o —sCf =i
A detachable, in-line mini-connector

permits antenna removai without

disturbing the cable. Instant

mounting is also avallable in an economy magnetic
mount, the M-440 and our MR131 gutter mount.

Take advantage of our 20 years experience. Look for
the Stripes of Quality.

the antenna E
specialists co. S rows of Gustry

a member of The Allen Group Inc.
12435 Euclid Avenue

Cieveland. Ohio 44108

Export: 2200 Shames Drive
Westbury, LI New York 31590
Canada: A. C. Simmoncs & Scns. Lid

Distinctly

Superior
Performonce

1976 by the Antenna Specialists Co.
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ASTROPLANE |
CB base
Lo

antennas |
give you
patented '

performanc

The unique
construction features
are so exceptional
they are covered by U.S, Patent
#3587109. 4.46 db gain over
isotropic provides a stronger
signal in and out.

To make use of the better
signal, the Astroplane radiates
the signal from higher up than
other CB antennas and at a
better angle. According to
Dr. Alva Todd of the Midwest
College of Engineering, *“it
possesses an unusually low
angle of maximum radiation.”
This low angle of radiation
means that your power is
radiated at the horizon and
not up into the clouds for
greater efficiency.

You'll also get long lasting,
trouble-free performance be-
cause it is compact in design—
without long drooping radials,
without coils to burn or short
out, and high power capacity
for lightning and static dis-
sipation.

$36.95 Suggested Retail
Length 12 Ft. ® Dia. 30 in.

Free 24 page color catalog

Avanti makes a complete line of
high performance base and mobile
CB antennas
from $11.95 to $373.95.

ANaAantL

RESEARCH AND DEVELOPMENT, INC.
340 Stewart Avenue, Addison, IL 60101

Creators of the famous

Circle 90 on reader service card

new products

More information on new products is available from the
manufacturers of items identified by a Reader Service num-
ber. Use the Reader Service Card inside the back cover.

TWO-SPEED TURNTABLE, mode/ SR-222, is a
belt-drive turntable with one-touch control. The
motor is a four-pole synchronous type with
wow-and-flutter kept down to 0.07%. Signai-to-

T

nolse ratio Is 54 dB and rumble is 60 dB. The
tonearm is an S-shaped, static-balance type,
and the balance weight Is continuously adjust-
able. The turntablte is equipped with an anti-
skating adjustment and is protected by a hinged
dustcover. Suggested retail price is $115.00.—
Sansui Electronics Corporation, 55-11 Queens
Boulevard, Woodside, NY 11377.

Circle 106 on reader service curd

POWERED CB ANTENNA, model CBE-10, is
motor driven and can be mounted in the rear
deck or fender of any automobile. The unit is
made of chrome-plated tubular brass. It weighs
seven pounds. With a flick of a switch, the
disappearing electric antenna extends to its full

(2
i
b
gt
R CBE-10

length for its top performance and turns on the
CB transceiver automatically. Another fiick of
the same switch and the antenna with its skinny
center-loading coil disappears turning the radio
off. ~Tenna Corporation, 16201 Parkway, Cleve-
land, OH 44128.

Circle 107 on reuder service card

PORTABLE DIGITAL MULTIMETER, model 460-
3, teatures pushbutton selection of 32 overload-
protected ranges and functions. A custom-
designed MOS-LSI chip provides 0.1% accuracy
of reading <+ 1 digit on aill DC voltage ranges,
plus reliability and low power drain. Inciudes a
calibrated analog meter for nulling, peaking and
scanning trends. Digital readout is 0.43"" LEDS.
32 ranges include 5 DCV ranges to 1000V, 5
ACV ranges to 600V, 5 low-power ohms ranges
to 2 Meg, 5 standard ohms ranges to 20 Meg, 6
DC and 6 AC current ranges to 10 amps. The
model 460-3A is $285, and operates on line
voltages of 120/220/240 VAC (50-400 Hz). The
460-3D has a built-in rechargeable battery
circuit to permit completely portable operation

in addition to AC line operation. its price is $322,
batteries not included.—Simpson Electric Com-
pany, 853 Dundee Avenue, Elgin, IL 60120

Circle 108 on reader service card

CB REPAIR KITS. Kit- K-936 consists of 37
semiconductors and 16 ditferent types. Kit K-

937 consists of 36 semiconductors and 16
(continued on page 98)



Uncompromised stereo/quadriphony

—Undeniably Shure.

The new Shure M24H Cartridge offers audiophiles the best of both worlds:
It is the only cartridge on the market that does not compromise stereo repro-
duction to add discrete quadriphonic capability. It eliminates the need to
change cartridges every time you change record formats! This remarkable
performance is achieved at only 1 to 1%2 grams tracking force—comparable
to that of some of the most expensive conventional stereo cartridges. Other
| M24H features include the lowest effective stylus mass (.39 mg) in quad-
| riphony, a hyperbolic stylus tip design, an exclusive “Dynetic® X' exotic

supersonic carrier band frequencies that is optimized for both stereo and

EO +

M@DEL M . % high- energy magnetic assembly, and a rising frequency response in the
&

for you.

quadriphonic re-creation. If you are considering adding CD-4 capability, but
intend to continue playing your stereo library, this is the ONE cartridge

SR TREA .i' Shure Brothers Inc. n
. 222 Hartrey Ave., Evanston, IL 60204 H _HR
: '.é:g In Canada: A.C. Snmmonds & Sons Limited S u E

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

Circle 71 on reader service card

9/64 Y39W3ILd3S

[7-}
~



NEW PRODUCTS
(continued from page 96)

different types. Both kits come in a 24-drawer
storage cabinet with pull-out drawers. Among
the popular CB brands that can be repaired with
the G-E Kits are: Air Castle, Allied, Browning,
Channel Master, Claricon, Cobra, Courier, Elec-
tronic, Fannon, Fieldmaster, Hy-Gain, J.C. Pen-
ney, Johnson, Kris, Lafayette, Mark, Midland,
PCE, Palomar, Pierce-Simpson, Ray Jefferson,
Raytheon, Realistic, Regency, Robyn, SBE,
Sharp, Siltronix, Teaberry, Tram and Trutone.—
General Electric, Suite 301, 2100 Gardiner
Lane, Louisville, KY 40205.

Circle 109 on reader service card

MOBILE AM/CB TRANSCEIVER, model XL-25,
has bright LED readout, talkback intercom
circuitry, 0.5 microvolt receiver sensitivity, adja-
cent-channel rejection better than 60 dB, 95%

modulation capability, and 4 watts RF output.
Other features include four-position noise-
limiter switch, public address, internal/external

speaker switching, delta tuning, RF gain control,
squelch control and illuminated S/RF meter.
Comes complete with connectors and mounting
bracket, plug-in microphone and installation

~

A COMPLETE

1K RAM

SYSTEM

With CPU card, buffered
mother card, power supply
and cabinet. The VERAS
System s developed
around the popular F.8
Series of chips which in
our estimation is the tinest
and most versatile Micro
processor now available
The VERAS System can
be made into a 17K pro-
cessor by merely adding
four of our optional memn
ry hoards.

® |15 expandable 1o 65K bytes of memory

® 20 mil loop and/or RS232 Interface included
* 1K of on board 2102 RAM

® Serlal interface built into PSU chip

OUR 4K STATIC RAM BOARD FEATURES: (OPTIONAL)

& QOutputs buffered
® On board decoding for any four of 64 pages
® Address and data lines are fully butfered

® 32 2102-1 static RAM's, 500 ns. or less. requiring no refreshing
® No onboard requlators to cause heat problems. {Chassis mounted)
® 4K memory boards with connector, bufters and static RAM'’s are available in kit form for $149.00

The fully buffered mother board will accept {4) 4K RAM hoards for a total of 16K bytes of memory
Individual power terminals for each 4K RAM board are provided. Memory expansion bevond 16K bytes can
be accomplished by the addition of more mother boards. Extra buffered mother boards with connector are

available in kit form for

Qur modular power supply is designed around a high frequency torroid transformer which affords a large sav.
ng in size and weight, and keeps filtering 10 & minimum. It is rated at 45V at 10 amps and -5V and £12V at
amp. This power supply will drive our CPU, tour memory boards and some peripherals

All boards are high quality G 10, double sided, solder plated with gold plated edge connector

PACKAGING FEATURES ARE:

AlComplete modular plug-in consiruction

supplied) 10 keep heat off the boards

wtrooucin He VERAS F8 COMPUTER )

THE SYSTEM DESIGNED WITH THE USER IN MIND

THE CPU BOARD FEATURES:

® Two |/0 ports on the CPU and ROM chip make 32 bidirectional TTL lines

® The Fairbug® programmed storage unit provides the programmer with all 1/0 subroutines, allows the
Programmer to alter or display memory, and register its contents via teletype.

® Programmable internal timer is built into the ROM chip

® Built in ctock generator and power on reset are built into the CPU chip

® There is a local interrupt with automatic address vector

B) Speclfically designed rugged aluminum card rack with provisions for voltade regulators (TO-220

Ci Designed tor convection or optional forced cooling
DIAIL 1/0 ports brought out to the rear panel connectors for easy accessibility
E) Auxilary DC power available at the rear panel to power peripherals

77 x 16" x 14-3/4"

$45.00

POWER SUPPLY KIT $124.00

RADIO-ELECTRONICS

Veras Systems is currently developing the following:
UV PROM board, DMI and DMA board, Cassette, modem, video board and more. All these boards will
have innovative design, something you will come to expect from VERAS SYSTEMS.

SPECIAL INTRODUCTORY PRICE FOR THE VERAS F8

Computer kit 15 $429.00 or $679.00 assembled. The price will be $459.00 after Sept. 15, 1976. The kit
includes everything you need to build the VERAS F.8 Computer as described. All boards, connectors.
switches, discrete components, power supply and cabinet are supplied Programming manual. data book and
simplified support documentation supplied. 8K Assembler and Editor (paper tape) availabie on request with
minimum order of 8K RAM

Computer dealers and hobbyist club inquiries are invited.

E xpected delivery time 30 days or jess

The More Flexible and Expandible
Computer at a Comparative Price.

VERAS SYSTEMS

Warranty: 90 days on parts

and labor for assembled units |

90 days on parts for kits

Prices, specifications and l
!
|

VERAS SYSTEMS
| A Div. of Solid State Sales, Inc.
| Box 74D, Somerville, MA 02143
617) 5471461
I 1 Enclosed is check for S

or Muster Charge #

JVERAS F-8 Computer Kit [JAssembled
4K Ram Board  Quantity
_IPower Supply Kit

delivery  subject 10 change

without notice Name
I Address
*Fairbug is a registered trademark o Fairchild Corp. City, State Zin

©o
-]

Circle 80 on reader service card

instructions. $219.95.—Kris, Inc., Pioneer Road,
Cedarburg, WI 53012.

Circle 110 on reader service card

CB CARRYING CASES, Models CB-1 and C8-2,
are rugged, lightweight, molded cases for CB
equipment and accessories. Protects CB equip-
ment when it's taken in and out of a vehicle.
Made of high-density polyethylene with a double
wall. Interior is shock absorbent polyfoam. Two

sizes are available, each with a 5-year guaran-
tee. The 12 x 8'/z x 4'/4" case is $14.95. The
13% x 10 4" case is $19.95.—Platt
Luggage, Inc., 2301 South Prairie Avenue,
Chicago, IL 60616.

Circle 111 on reader service card

CB TRANSCEIVER/ANTENNA, mode! CB-800
transceiver and CA-11 mobile antenna. The
transceiver includes LED digital channel-indi-
cator and a pulsing red light for emergency
Channel-9. Also features phase-locked-loop ¢ir-
cuitry. The CA-11 Is a trunk-lip mount type
antenna with a three-step telescopic rod that
opens to a minimum of 26 inches, to a maximum

AA‘
A —

Ll

of 60 inches. The combination CB-PAK-2 is
$169.95 —Sharp Electronics Corp., 10 Keystone
Place. Paramus, NJ 07652.

Circle 112 on reader service card

MULTIPROCESSING SYSTEM, developed for
IMSAI 8080 computer, can handle a variety of
complex applications, such as high-speed tele-
metry-data acquisition and reformating, and
time sharing with simultaneous batch-process-
ing. Using this technique, as many as six proc-
essors can be connected to a single shared
memory block (or several noncontiguous mem-
ory blocks). Each processor can operate either
independently or on a shared basis with one or
more |/O peripheral devices. The processors
access the shared memory on a priority basis.
When two or more processors access the
shared memory simultaneously, they are auto-
matically sequenced according to a pre-
programmed priority status. The hardware

(continued on page 100)



THE LOGICAL CHOICE—First in a series

Logic Probe 1 is a compact, enor-
mously versatile design, test and trouble-
shooting tool for all types of digital
applications. By simply connecting the
clip leads to the circuit’'s power supply,
setting a switch to the proper logic family
and touching the probe tip to the node
under test, you get an instant picture of
circuit conditions.

LP-1's unique circuitry—which
combines the functions of level detector,
pulse detector, pulse stretcher and
memory—makes one-shot, low-rep-rate,
narrow pulses—nearly impossible to see,
even with a fast scope—easily detectable
and visible. HI LED indicates logic “1"
LO LED, logic “0", and all pulse tranS|-
tions—positive and negative as narrow
as 50 nanoseconds—are stretched to Y3
second and displayed onthe PULSE LED.

By setting the PULSE/MEMORY switch
to MEMORY, single-shot events as well
as low- rep-rate events can be stored
indefinitely.

While high-frequency (5-10MHz)
signals cause the "‘pulse’ LED to blink at
a 3Hz rate, there is an additional indica-
tion with unsymmetrical pulses: with duty
cycles of less than 30%, the LO LED will
light, while duty cycles over 70% will
light the HI LED.

In all modes, high input impedance
(100K) virtually eliminates loading prob-
lems, and impedance is constant for all
states. LP-1 also features over-voltage
and reverse-polarity protection. Housed
in a rugged, high-impact plastic case
with strain-relieved power cables, it's
built to provide reliable day-in, day-out
service for years to come.

M1 LED ON LO LED ON

o
My

PULSE LED BLINKS
ON FOR 173 SEC.

Loaic 1

LOGIC 0"

LOGIC ¥

S i

LD LED ON | weoon

LoGIC

| —— 1173 sEC.——t|

M1 LED ON

G i
PULSE LED PULSE LED
OFF OFF

LO LED ON
DURING PASE THANSITIONS PLRSE LED BL'AS
AT Jee AaTY

HI LED ON, LD LED DOES NOT AESPOND TO NAAROW PULSES

UG PR BE IRANSITIONS s SE | £0 LY.
AT

Lok o _ﬂj__ﬂ—

LO LED ON: I LED DOES NOT RESPOND TO NARROW PULSES

LOGIC ¥

LOGIC 0"

LOGIKC 1

CSC’S MULTI-FAMILY LOGIC PROBE 1.
AT $44 .95, IT DIGS UP A LOT OF INFORMATION WITHOUT

BURYING YOUR BUDGET.

HI/LO LED's—Display level

(Hl-logic “1", LO-logic ''0")
of signal activity at node
under test

Non-corrosive nickel-
plated probe tip and clip

leads—For reliable contacts
and maximum life

Protected—Features built-in
reverse polarity and over-
voltage protection; strain-
relieved power cable

CONTINENTAL SPECIALTIES CORPORATION

EASY DOESIT

Rugged high impact plastic
case—Built to take it .. . in
the lab or in the field

PULSE LED—Lets you know
what's going on—and off.
Indicates positive and nega-
tive pulse and level transi
tions. LP-1 stretches pulses
as narrow as 50 nano-
seconds to full a2 sec.

(3Hz pulse rate)

active

Esﬁogﬁ i /

LP~1

property

Circle 83 on reader service card

$44.95 Price tag—Costs so
little it can be your personal

PULSE/MEMORY Switch—
PULSE position detects

and stretches pulses as nar-
row as 50 nanoseconds to
¥a sec. Switch to MEMORY
and it stores single shot and
low-rep-rate events indefi-
nitely; HI/LO LED's remain

Logic Family Switch—
TTL/DTL or CMOS matches
Logic '"1'* and *'0"" levels,
for greater versatility. High
Input Impedance—100K
virtually eliminates circuit
loading problems and is
constant in both 0" and
"1'" states. CMOS position
also compatible with HTL,
HiNIL and MOS logic

© 1878, Contimenial Speciaities Corp

9/61 H38W3Ld3S

For more information, see your distributor or write for our catalog and distributor list.
44 Kendall St, Box 1942 New Haven, CT 06509 » 203-624-3103 TWX: 710-465-1227 West Coast office:
Box 7809, San Francisco, CA 94119 » 415-421-8872 TWX: 910-372-7992 Canada: Len Finkler Ltd., Ontario
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- Design engineers prefer NEW PRODUCTS
P“t Safety flrSt sewm them because they won't (continued from page 98)
flame or short under the

use RCA ﬂameprOOf most severe conditions. required for the multiprocessor logic consists of

'-I = Service technicians prefer a bus multiplexing board ($399 assembled, $325
Iim resistors. them because they re safe —
replacement parts. frevp—

RCA flameproof film
resistors have a 2% tolerance
and are available in 1/4 watt,
1/2 watt, 1 watt, and 2 watt
ratings. Resistance values
range from 10 Ohms to 1.5
Megohms, depending on
wattage rating. Altogether,
there are 475 film resistors to
choose from.

See your RCA Distributor for
all the details, or write to
RCA Distributor and Special
Products Division, Sales
Promotion Services, Cherry —
Hill, NJ 08101. [ ot

wmoczsscn

IMSA) 8080 MULTIPROCESSING
COMPUTER SYSTEM

unassembled), a timing and control board ($305

assembled, $225 unassembled), and, for each
processor, a bus extension board (365).—IMS
Associates, Inc., 14860 Wicks Boulevard, San
Leandro, CA 94577

Flam epro Of Circle 113 on reuader service card
Film ReSistors NEW SOLDER, Savbit, developed to prevent

fine-gauge copper wires and thin copper foils

forming the conductive patterns of flexible
Circle 58 on reader service card l circuits and printed-circuit boards from dissolv-

| WORLD'S SMALLEST | P
RECHARGEABLE
CALCULATOR $19.95¢

Does E verything Big Ones Do

[ WL A Small but mighty! 8-digit, 4-function
electronic calculator even nas automatic % key . . . for only $19.95. Take it any-
where. Carry it in your pocket or purse — it's 24 the size of a pack of cigarettes.
This 3%2-ounce dynamo features floating decimal, constant key, lead zero depres-
sion, clear entry, more! At Edmund’s low price, the unit comes with a Ni-Cad
rechargeable battery pack that can plug into any AC outlet. No need for special
recharging adapters. Calculator overall is just 2 x 3% x %,” with plenty of room
for most fingers. Another Edmund first with advanced technology. 319 95 i

M ppa.

STOCK NO. 1945EH....... Only
migration phenomena, has frequently caused a

wire or thin foil to weaken during soldering, and
COMPLETE AND MA"' COUPON Now subsequently break during field use. It Is also
EDMUND SCIENTIFIC CO. 300 Edscorp Bidg., Barrington. N. ). 08007 ideal for applications where copper soldering

tips are used because it prevents rapid pitting
A Send me: .
usual Bargains SEND FREE NS -k ___ELECTRONIC CALCULATOR(S) and wear. Approximately $3.00 Defld pound,
for Hobbyists 164 PAGE CATALOG "EH " 1945 s de_pendmg on gauge quantity and world metals
Schools. Industry Charge my BankAmericard @ $19.95 ea. (No EH prices.—Multicore Solders, Westbury, NY

JUST CHECK 3 | |Charge my Master Charge  Service and handling charge $____3$1.00
couPont | jyierpan No Enclosed 1s
EDMUND | check, [ m.o. n amount of §

Card No
SCIENTIFIC CO. | Expiration Date Signature

300 EDSCORP BUILDING 30-DAY MONEY-BACK GUAR-  Name
Bamngton, N. ). 08007 ANTEE. You must be satis Please print

fied or return any purchase  address
(609) 547-3488 I n 30 days for full refund

GIANT FREE
CATALOG!

NEW 184 Pages
Over 4.500 Un-

11590.
Circle 114 on reader service card

MOBILE CB-TRANSCEIVER, mode/ CB 2600,
incorporates a sensitive and responsive auto-
matic noise-limiter circuit with time constants so
rapid that there is no perceptible time-delay
before the circult counteracts or suppresses

q cit State__Zi . : ) : %
America’s Greatest | I - _y | e o o e i s o T ) S _p — noise. Equipped with Delta tuning, backlighted
Science - Optics - Hobby Mart g1 piNG 10 DEVELOP AMERICA S TECHNOLOGY FOR OVER 30 YEARS, (continued on page 102)

Circle 6 on reader service card



Throw out? No!...trade in!

That's right...Here, for the first time,your opportunity
to trade in your old, tired, worn out VOM (no matter
whose, what model, or what condition) on a new
Weston Model 660 series VOM.

The famous *Drop Proofed” champ that is war-
ranted in writing to function completely and satis-
factorily even after an accidental fall of up to five
feet. A meter mechanism specially ruggedized and
a case made of high impact plastic.

The Weston 660 series is renowned for its accu-
racy, ease of operation, and engineering ingenuity.
The movement is diode-protected, a single range
switch is used, and all controls are made flush with
the edge of the case for extra protection. Unique
pluggable circuit boards are used. !t can be recali-
brated without being removed from its case, can
have its fuses replaced externally, and is small
enough to fit easily into a tool box or attache case.
The light weight, rugged construction, easy to read
scales, and hidden carrying handle make the 660

series VOM extremely portable and versatile.

So, if you dropped your VOM and broke it, or if
it's just old and tired, join the parade and bring it
in to your local Weston distributor. He'll give you
up to $8.50 or more toward the purchase of a new
660 series VOM, the one you've always wanted
anyway...the one that’s -
warranted “‘Drop-Proofed”
...by Weston. That's a really
fair trade. So barter up... |
to a new Weston Model 660
series VOM.

WESTON

WESTON
Schlumberger

S

¢

\\ NN\

AN °(\\

=1\ -

Circle 69 on reader service card
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Sphere...

we started at
the top and worked
our way up!

And we’'re still working. We
were first in the micro-
processor computer field to
ofter a CPU in*a complete
system. A microprocessor
with input, processing and
meaningful output.

But we didn’t stop there.

We had the best product on
the market, but we didn’t
have the best product possi-
ble. So our engineers went
to work and added more
memory and versatility in a
rapid succession of advance-
ments, all compatible with
the basic product.

We’'re still on top in the
microprocessor field...and
through research and devel-
opment we’ll stay on top.

At Sphere we're committed
to engineering leadership,
because in the micropro-
cessor field, you're only on
top as long as you're work-
ing your way up.

Write for complete
information: P.O. 213
Bountiful, Utah 84010

=SPHERE

. CORPORATION

Circle 89 on reader service card

NEW PRODUCTS
(continued from page 100)

channel selector, on-air indicator lamp, dual-
purpose RF output-power and signal-strength
meter, and external speaker jack. Can be used

% .
Yerrrg©

in any moblle installation with positive or nega-
tive ground electrical systems. Price: $159.00.—
Surveyor Manufacturing Corp., 7 Electronics
Court, Madison Heights, MI 48071

Circle 115 on reader service card

DIP EXTRACTOR, model DE180-1, offers a
simplified way to remove 14- and 16-pin DIP IC's
from printed-circuit boards. It features a preci-
slon width, high-mass heating head for maxi-
mum pin-contact and heat transfer. All pins are
heated uniformly so the IC can be quickly
removed when the solder becomes molten. The
key to removing the IC Is an integral gripping
device shaped much like a surgical forceps. The
forceps device is spring loaded vertically and

free to rotate 360 degrees about the axis of the
heating head.—Edsyn, Inc., 15954 Arminta, van
Nuys, CA 91406.

Circle 116 on reader service card

CB REPLACEMENT-SEMICONDUCTOR KIT,
model ECG CB10-4, provides replacements for
those solid-state devices most frequently sub-
ject to failure In Citizen band (CB) transceivers.

Kit ECG CB10-4 includes 23 transistors and 3
IC’s for replacing drivers, modulators, RF output
and other semiconductors. Included with the kit
Is a C8B Replacement Guide (Bulletin ECG 212F-
2). It cross-references more than 3,600 industry
part numbers for 44 brands of CB radios in a 20-
page booklet.—GTE Sylvania, Inc., One Stam-
ford Forum, Stamford, CT 06904. R-E

Circle 117 on reader service curd

unique tools,
handy kits,
precision

instruments,

technical
supplies.

Over 24 years of service to the world's finest
craftsmen and technicians.

A carefully selected and tested assortment
of unique, hard-to-find tools, clever
gadgets, precision instruments, bargain
kits. One-stop shopping for the technician,
craftsman, hobbyist, lab specialist,
production supervisor. Many tools and
measuring instruments available nowhere
else. One of the most unusval and complete
tool catalogs anywhere. Get your copy of
the NC FLASHER today.

7\ National Camera

2000 West Union Ave., Dept.GBA
V Englewood, Colorado 80110
(303) 789-1893

Circle 18 on reader service card

FRE bufrig:aar —

alarm catalog
over 900

systems,

detectors,

controls,

sounders,

tools, locks,
supplies

TO PROTECT HOMES,
BUSINESSES, INDUSTRY

Huge selection of hard-to-find security
equipment from stock. 64 fact-filled pages
loaded with 100°'s of highest quality profes-
sional alarm products, technical notes,
diagrams.

ONE-STOP SUPERMARKET
SELECTION INCLUDES:

ultrasonics, radar, infrared, undercarpet
mats, magnetic contacts, smoke & heat de-
tectors. Controis; Aiarms: bells, sirens,
phone dialers, lights, guard panels. Large
selection of tools, relays, wire, holdup
alarms, books. Fills need for industry, alarm
cos., businesses, homes, institutions. Order

your copy today. (Outside U.S.. send $1.00)
mountain west alarm
4215 n. 16th st.
phoenix, az. 85016

(602) 263-8831

Circle 17 on reuder service card




Suddenly, you're the most versatile  precision in-line chassis, including RCA,

shop in town.

Magnavox, Admiral and Sears. (We're

With this little 25-pound test jig, you the first test-jig manufacturer to offer a
can adapt to over 10,000 color sets, 59 kit like this.)
different brands. Delta 70° and 90° tube, CK3000 comes to you fully assem-

hybrid, transis-

bled, pretested

tor, SCR sweep. The sylvania CK3000 and ready to use.

Anode voltages

Just plug itin,

to 30kV and more. Regular 4.5kV and and you're in business. See it now, at
7.1KkV focus voltages. your Sylvania distributor.
And our new optional In-Line Test Kit GTE Sylvania, Electronic Components

letsyou handle
more than 100

Group, 100 First Avenue, Waltham, Mas-
_saciusetts 02154.

2 ., -
S, RS SRt

the most versatile test jig

you can buy.

SYLVANIA

9/61 Y38BW3Ld43IS

Circle 36 on reader service card

-
o
w



CIE has
aterrific 1dea

orafew
o O\I:VWH




If you want success in electronics. .. if you want the skills people
are glad to pay for .. . find out about CIE training.
It’s a terrific idea that can get you on your way to success
in electronics troubleshooting.

Let's face it, learning valuable new
skills isn't something you just breeze
through. Especially in a modern
technological field like electronics
troubleshooting. You've got to really
want success if you're going to build
your skills properly.

But. oh boy, the rewards when you
do' In today’s world, the ones who
really Anow electronics troubleshooting
find that people ... even industries . ..
look for their help.

What about you? How much do you
want the thrill of success . ..of being in
demand? Enough to roll up your
sleeves and work for it?

Why it pays to
build troubleshooting skills .

Suppose the automated production
controls on an assembly line break
down. Imagine how much money the
manutacturer can lose when help
doesn’t come fust! And it takes a
skilled electronics troubleshooter to
move in ... locate the problem . . . solve
it...and get the lines moving again.

Or take a TV station. Breakdowns
are costly in broadcasting where time is
money. Viewers won't sit forever
waiting for sound or the picture to come
back. Before they change channels. the
station needs to get back on the air
again— with the help of a skilled
troubleshooter.

No question about it. Building new
skills in electronics troubleshooting is
an investment in your future. 1t’s well
worth the effort.

Why you should
get CIE to help you do it.

Troubleshooting starts with ideas . . .
principles. CIE’s Auto-Programmed
Lessons help you get the idea—at your
own most comfortable pace. Step by
step at home. you explore each principle
—each theory —until you understand it
thoroughly and completely. Then you
start to use it.

How CIE helps
you turn ideas into reality .

If you're a beginner. you start with
CI1E's Experimental Electronics
Laboratory. You actually perform over
200 experiments to help you grasp the
basics. Plus you use a 3-in-1 Precision
Multimeter to get your first taste of the
testing. checking. analyzing steps you
take in troubleshooting!

How 3 practical steps help you

build troubleshooting skills .
You’ll take your first practical step in
professional troubleshooting when you

build your own SMHz triggered-sweep.

solid-state oscilloscope.

As a trained troubleshooter, you'll
use your oscilloscope the way a doctor
uses his X-ray machine. As a student.
you learn how to “"read” waveform
patterns on a big, &cm. x 10cm. screen
...how 1o *lock them in"" for closer
study . .. how to understand and
interpret what they tell you.

Your second practical, skill-building
step begins when you get your Zenith
19-inch diagonal. solid-state color TV
_ featuring nine removable modules!
Now's your chance to apply the new
skills you learned with your
oscilloscope!

With C1E’s guidance. you perform
actual service operations — the kind
you'd handle on the job as a trained
troubleshooter! Using the TV. you
learn 10 trace signal flow . . . detect and
locate malfunctions. . . restore perfect
operating standards . . . just as you
would with any sophisticated
electronics equipment.

Finally, step three rounds out your
experience as you work with a
completely solid-state color bar
generator —actually a TV signal
transmitter that produces ten different
display patterns on your TV screen!

You study a gated color bar rainbow
...crosshatch lines . . . dot patterns.

|C|

You explore digital logic circuits . ..
observe the action of a crystal-
controlled oscillator!

This practical. “hands on” training
takes concentration and effort. Butit's
enjoyable and rewarding. Andit's a
great way to prepare for a
troubleshooting career!

Why it’s important
to get your FCC License.

For some troubleshooting jobs. you
must have your FCC License. For
others, employers often consider it a
mark in your favor. 1’s government-
certified proof of specific knowledge
and skills!

Almost 4 out of § CIE graduates who
take the exam get their Licenses. More
than half of CI1E’s courses can prepare
you for it . . . and the broadest range of
career opportunities!

Free catalog!

Mail the card. If it’s gone. cut out and
mail the coupon. If you prefer 1o write.
mention the name of this magazine.
We'll send you a copy of CIE's FREE
school catalog — plus a complete
package of independent home study
information' For your convenience.
we'll try to have a representative call to
help you with course selection. Mail
the card or coupon . .. or write: CIE,
1776 East 17th Street, Cleveland,
Ohio 441 14.

I I T S B N . .

Cleveland Institute
of Electronics, Inc.

4776 East 17th Street, Cleveland, Orio 4a114
Accredited Member Nationsl Home Study Council

D YES . « « | want to succeed in

electronics. Send me my FREE CIE school
catalog — including details about
troubleshooting courses —plus my FREE
package of home study information!

NAME (please print)
ADDRESS APT.
cry - N
STATE i
AGE PHONE (area code)
Chech box for G. I. Bill information:
[J Veteran [ Active Duty

. RE-84
Mail today!
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WIDE BAND
AUDIO
ANALYZER

I's a3in 1 Audio
generator,
Attenuator & AC
mVmeter! Has 6
or6001); dual

imped. net.; 10Hz

— 1MHZz freq.
range (5 steps) in
audio gen.
sectlon. Adj.

output is 2.5Vrms
into 6004} . Harm,

distort. is 0.3%
Attenuatorjcont.
variable with
150V to 500V
AC mVmeter.
With
Accessories . .,
$499.95

foraslowas

AUDIO CIRCUIT

signal levels from

amp. effective to

fundam't’l freq's

LAG-26

LOW DISTORT.
SINE/SQUARE
WAVE
GENERATOR
Tests audio &
supersonic freq.
ranges! Has low
dist'n sine wave
& fast rise
0.5usec. sq.
wave for trans.
resp. tests. Also
used for mod'n &
dist. tests. Sync's
signals from ext'l
source; 200KHz
freq. range, 4
bands; 600()
output imped.

A Real Value. . .
$139.95

LEADER TEST INSTRUMENTS

WE MAKE IT EASY
FOR YOU TO SERVICE
AUDIO EQUIPMENT

$139.95

-

LAG-120
SINE/SQUARE
WAVE AUDIO
GENERATOR
Tests the most
sensitive Hi- Fi!
Generates sine &
sqQ. waves from
10Hz to 1MHz
with easy push-
button freq.
range switch'g.
Solld State
clrcuit keeps dist.
t00.1%. Has
built-in trigger
term; switch
controlled Freq.
ranges; & up to

20dB attenuation.

Portable.. . .

TR

AUDIO
GENERATOR
For Hi-Fi. amps.
speakers. filter
nets.. etc. Gives
clean. sharp sq.
waves to trigger
pulse gen's. &
test trans. resp.
Offers burst type
signals for
speakers. Has
dB/V dual scale
output meter,
push but. freq.
range select w;
sync. from ext’l
source. 10Hz —
1KHz range flat
output. 0.03%
distortion.

W/Accessories . . .

99.95

LOW DISTORT,

54
$219.95
LEADER “Put Us To The Test" 4
e lEN LI SR T Tg -] 151 Dupont Street Plalnview. N.Y. 11803 (516) 822-9300
In Canada: Omnitronix Ltd.. Quebec
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RADIO-ELECTRONICS
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CSC’S NEW DESIGN-MATE 4.
AN 8-FUNCTION DIGITAL PULSE GENERATOR
FOR LESS THAN MOST DVM'S.

Wherever you need crisp, clean, fast output pulses compatible with
virtually all logic families and discrete circuits, Design-Mate™ 4
is the logical choice. It produces sym-
metrical and unsymmetrical pulses
ranging from 0.5Hz to 5MHz.And has
a100mv—10V variable output, with
rise/fall times of less than 30 nano-
seconds plus TTL sink output for up
to 40 loads. Puise width and spacing
areindependently-controllable from
100 nanosecondsto 1 second (107:1
duty cycle) in seven overlapping
ranges. And with the DM-4 you can
select continuous operation, man-
ual one-shot or external triggering to
10MHz with synchronous output gating. And a lot more.
Which adds up to a high quality clock source, delayed pulse
generator, synchronous clock source, manual system stepper,
pulse stretcher, etcetera, etcetera, etcetera . . .
minus the 'high quality’ price tag.

For more information, see your CSC dealer. Or write for our catalog and distributor list.
CONTINENTAL SPECIALTIES CORPORATION

EASY DOES IT
44 Kendall Street. Box 1942
New Haven. CT 06509 ¢ 203-624-3103 TWX: 710-465-1227
West Coast office: Box 7809, San Francisco. CA
94119 ¢ 415-421-8872 TWX: 910-372-7992
Canada: Len Finkler Ltd.. Ontario

© Continental Specialties Corp. 1976
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NBS FREQUENCY STANDARD
(continued from page 76)

about ten seconds. The exact time may be
calculated using the following formula and
the information published in the NBS

services bulletin:
279.36 x 10°°

& NBS Published Offset
This determination should be made for
each network signal available to increase the
confidence in the calibration. As an example,
the information published by-the NBS for the
five days of December 30. 1974 through
January 3, 1975 is as follows:

Network Oftset

NBC 301.30 x 10 "
c8S 296.04 x 10
ABC 300.50 x 10 '°

The resulting values for the calculated
period of a rainbow color cycle using the
equation above are as follows:

Network Period

NBC 9.27 seconds
cBS 9.44 seconds
ABC 9.30 seconds

A commercial version of the color bar
frequency comparator from the Dynatron
Company is shown in Fig. 7. It sells for about
$100.00 and can be used with any color TV.
The overall system using the color bar
comparator is shown in Fig. 8.

This new system has the potential of
exceeding the requirements of most users at a
lower cost in time and money. It will be
turning up where accurate frequency and
lime measurements are made R-E

FOR MORE INFORMATION
CONTACT:

Arbiter Systems
1402 Norman Firestone Road
Goleta, CA 93017

Astro Engineering
2655 Pearl
Boulder, CO 80302

The Dynatron Company
P.O. Box 48822
Los Angeles, CA 90048

U.S. Department of Commerce
National Bureau of Standards
Time and Frequency Division
Boulder, CO 80302

United Way



Announcing an. ..

Exclusive New
Broadband
MATVY Amplifier

with Automatic Overioad Control

r—' ; R RNTUT —I
. LDW BAND Gt BAND @ O -;L.ol" contROLL 0
mmm—— T e - -“ @ uc;":ffz';m AWPLIFIER
= || mcnlcf’“;;".‘,.::-“ e i -“: MODEL 3662 -
Tt - | wn @ eeeolp [E] GIBRALTA
- TRA
i & - et Model 3662
| Wi FW
Just set it... and forgetit.
e Automatic control for Jerrold Model 3662 is the only

input variations of up to 20 dB broadband MATV amplifier with
e Eliminates nuisance service output signal levels automatically

calls controlled. This exclusive feature
permits use of the full output
capability of a broadband
e +52 dBmV Output Capability amplifier without fear of overload
due to input signal fluctuations.
AOC operates to:

e 45 dB Gain, VHF High Band

e Separate Lo and Hi VHF band
controls
1. Prevent overloading the
amplifier when input levels in-
e Switch selectable AOC or crease.
MAN operation 2. Increase amplifier gain to
compensate for signal fades.
3. Prevent system Cross-

e Operates at full output rating

e Lightning protected

* Universal rack or surface modulation even if only one
mounti .
ounting bracket channel level increases or
e UL listed fades.

TRY THE 3662 FOR YOUR NEXT MATV INSTALLATION

JERROLD

a GENERAL INSTRUMENT comparny
JERROLD ELECTRONICS CORPORATION Horsham, Pa. 19044 e (215) 674-4800

9.61 Y3gNW31d3sS
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RADIO-ELECTRONICS
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THE MEAN
LITTLE KIT

New compact 24-piece kit of electronic !
1 tools for engineers, scientists, techni- |
| cians, students, executives. Includes 7 |
I sizes screwdrivers, adjustable wrench, |
2 pair pliers, wire stripper, knife, 2 !
1 alignment tools, stainless rule, hex-key |
set, scissors, 2 flexible files, burnisher, i
miniature soldering iron, solder aid, coil !
of solder and desoldering braid. Highest:
quality padded zipper case, 6 x 9 x 134" i
inside. Satisfaction guaranteed. Send |
check, company purchase order or charge |
BankAmericard or Mastercharge. We pay :
the shipping charges. |
JTK-6 TOOLKIT. . ... .......... $59.50 |

FREE CATALOG

112 pages of hard-to-find
precision tools. Also
contains 10 pages of use-
ful "Tool Tips" to aid in
tool selection. Send for
| your free copy today!
1

JENSEN TOOLS and ALLOYS
4117 N. 44TH STREET, PHOENIX, ARIZONA 85018

Circle 15 on reader service card

MODEL 100 AUDIO RESPONSE PLOTTING SYSTEM
and general purpose sweep/tone burst/pulse generator con.
sists of two sine /square/triangle function generators, pulse
generator, frequency counter and peak amplitude measure-

ment sections. It is primarily fntended to generate a fre-
quency response plot on an X-Y recorder or scope.

Time base generator offers symmetrical or independent con-
trol of the positive and negative sides of the ramp providing
a duty cycle of .7% to 99.3%. Frequency range is .0035Hz
to 100kHz. Amplitude is 15Vpp into 500 ohms with 5vDC
offset. The time base output drives the X axis of an X-Y
recorder.

Audio sweep generator provides manual frequency adjust-
ment or log/linear sweep of 20Hz to 20kHz. Blanking mode
produces zero reference line on X-Y recorder or tone burst.
Amplitude is 16 Vpp into 500 ohms or 10 Vpp into an 8
ohm speaker.

Pulse generator frequency range is .0035Hz to 525kHz.
Pulse wideth is adjusted independent of frequency from
4 seconds to 40 nanoseconds. Outputs are complimen-
tary TTL.

Peak amplitude measurement section measures internal or
external signals from mike to power amp level. Amplitude
output drives Y axis of X-Y recorder.

Frequency counter is 6 digit, line triggered, and reads
either internal or external. Sensitivity is 50 mv peak
at 20kHaz.

Dimensions: 8 x 14 x 3. Warranty: 1 year. $525, stock

to 30 days.
San Bernardino, Ca 92408

Y S A T o e Yot
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1894 Commercenter W, 2105

* Allison replaced the mechanical
Breaker-Points and Condenser wilh -
a "Highly Accurate”” Optical Con- us
trol. A Beam ol Light, passing & Foreign

through a specialiy designed

MOOULE" that BOTH “*Charges and Fires" the ignition Coil,
withthe “FASTEST" High Voltage RISE TIME, producingthe
MAXIMUM “HIGHEST ENERGY" SPARK available.

# Since thereis NO Mechamical Friction, there are NO Parts to
ever WEAR or need repiacing. and ONCE properly Timed. 1t
should NEVER need any Maintenance! DWELL never needs
adjustment, it is PRE-SET to supply the OPTIMUM Peror-
mance at BOTH High and Low Speeds.  The RPM Capability
of the "XR-700" is Factory Tested to 15.000 RPM

# The “High-Energy'* SPARK INTENSITY and GURATION..
permits the Positive FIRING of Spark-Piugs, even under the
MOST ABVERSE conditions, resulls in more COMPLETE
COMBUSTION and Eliminates “‘Engine Mistire™, hence
tewér exhaust Emissions, IMPROVED Fuel Mileage, 2
HIGHER Performance Level...and helps keep Plugs FROM
FOULING, which greatly extends the Spark-Plug LIFE!

# Only the Highest Grade (U.S. Made) Solid-State Compo-
nents are used.. .UNAFFECTED by Molsture or Vibration| The
Allison “XR-700"" was engineered to QUTLAST the LIFE OF
YOUR CAR!

# “EASY-TO-FOLLOW" INSTALLATION.

(Not Necessary to Dismantle your Oistributor.)

**CB" USERS: The XR-700 completely ELIMINATES the Major
/ \Causo of Primary ignition Noise) Interference.

> ; _'v.
an:
=24

AUTOMOTIVE CO.

# “XR-700"...Designed for those who want the BEST

Patents PenﬂlngQ
"ROTOR" precisely trigpers a Heavy.Outy “POWER

FREE Uit Repair or Replacement on ANY Defects

ORDER WITH CONFIDENCE. ..

% SAVEl ORDER FACTORY DIRECT.
Send Check or M.0., Car Make, Year, No. Cyl.(4, 6, or 8-Cyl)

# You may use your MASTER CHARGE or BANKAMERICARD.

1f you have already installed a ""Capacitive-Discharge " Ignition

INCREASE ITS EFFICIENCY with *“XR-CD”...Only $34.95
* America’s Oldest and Largest Manufacturer of Opto-Electronic Ignition Systems. ©

ALL'SON * Our BEST Salesmen...are the USERS of our ALLISON Systems!

;;g{l' INSIBISON
‘OPTO XR-100°

with the Exclusive. .. Built-In"
SOLID-STATE VOLTAGE REGULATOR

* The “XR-700" is a NEW, redesigned,
£ EASIER TO INSTALL version of the
P Mlison "Opto-Electric”, with the New
addition of the Voltage Regulator,
making ltthe MOST RELIABLE and Fool-

Proof ignition System ever invented.

NS a5

in Performance, Gas Mileage, Quicker Starting,

Eliminate frequent Tune-Ups and Maintenance Costs.
FACTORY-BACKED

10-YEAR WARRANTY.

omy S50
COMPLETE

Remember, even if you PAY
Three Times as much, you
cannot get a better Ignition
System than the *'XR-700""!

(Calit. Res. add Tax)
Thal's EVERYTHING
INCLUOING
Postage & insurance.

Send us (1) Your Number, (2) Interbank No., (3) Exp. Date.
# MC or 8A Card Holders, ORDER by TOLL FREE PHONE:
(800) 423-6525, Ext. 2. (When in Continental U.S.A.)

Betore Buying ANY other Type Ignition System.
Send Postcard for FREE BROCHURE.

# Convert Your *C-D" Unit to BREAKERLESS!

1267 -E9, East EDNA PI., COVINA, CAL. 91722
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STEP-BY-STEP
(continued from page 79)

50 volts. If this opens, it changes the
cathode degeneration drastically. If it
develops a high power-factor or leakage,
here we go again. The best way of
checking this is to lift one end of the
capacitor and try a new one. Bridging
another one across it may not clear up
the trouble.

Follow the cathode circuit and note
that it goes to ground through the two
little controls on the convergence board.
So, if one of these is open, one half of
the cathode circuit is too. This will
change the bias on the vertical output
tube, and away we go. If you have just
finished fixing a set only to find that
now you have a raster only half normal
height with distortion, you have proba-
bly forgotten to plug in the convergence
yoke! A bad socket contact or broken
wiring on the convergence yoke plug,
socket or board can do the same thing.
Incidentally, if you don't see the little
50-uF electrolytic capacitor on the chas-
sis, keep looking. In quite a few sets
you'll find it on the convergence
board!

One other problem that is often
thought to be in the vertical circuits, but
is not, is a light horizontal bar about an
inch high. This bar floats slowly up
through the picture which is otherwise
normal. The root cause of this is in the
vertical circuit; it’s the good sized pulse
of current drawn by the vertical output
tube once each field. This is normal.
However, if the DC power supply filter
capacitors are not good enough to take it
out, the pulse will get into the video
stages and cause the floating bar.

The best test for this is to scope the
ripple on the DC power supply. Your
pattern should stand still, and not be of
a higher P-P voltage than the value
shown on the schematic—about 1.5 volts
maximum. If this ripple waveform
shows a distinct “writhing” or move-
ment, varying when you turn the
vertical HOLD control, look out. You
have a filter capacitor that isn’t doing its
job. In well-designed sets, one of the
capacitors will be below normal in
capacitance. In some of the cheaper sets,
the orignal design may be marginal. In
both of these cases, you will have to add
more capacitance to get rid of the bar. I
have had to add as much as 100 uF of
extra capacitance to get rid of it.  R-E

RedCross.
The Good
Neighbor.




Introducing SCELBAL,
the new microcomputer

language that's simpler
than machine language.

A complete language for
8008 /*'8080" systems
including source listings,

'ANGU’C’E "

vELLAL S | routines, flow charts and
\-\Eﬂ\vﬁogos‘su was” more!
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o SCELBAL. SCientific ELementary

BAsic Language for 8008"/*'8080"
systems. A complete, illustrated program book. Routines.
Techniques. Source Listings. Flow Charts. And more.
Took several years to develop. Now yours for many years
to come. First time that intimate details of higher level
Jjanguage has been cffered for such a low price. Only $49!
You get § Commands: SCR, LIST, RUN, SAVE, LOAD.
14 Statements: REM, LET, IF ... THEN, GOTO, FOR with
STEP, END, INPUT, PRINT, NEXT, GOSUB, RETURN and
optional DIM. 7 Functions: INT, SGN, ABS, SQR, RND,
CHR, TAB. And, it runs in 8K and more. Here's all the
data needed to customize a high level language for your
system ... at a fraction of the cost!

Order your copy today! Get $49
started advancing your system! ppd.

“8080”
SOFTWARE MANUALS

Three new basic, com-
plete “MUST" manuais{
*8080" Assembler Pro-
gram operates easily in
4K bytes of RAM (includ-
ing symboi tabie). Unique
feature; How to accept
mnemonics related to
“8008" based machines
on *“8080". Includes all
major routines, pertinent
flow charts, highly com-

mented assembled listing
and more. $17.95.
“3080” Editor Program
identical to **8008"
Editor, with machine
codes for ““8080", $14.95.
*8080" Monitor Routines
same functions as “8008"
specitically developed

to utilize expanded
capabilities of **8080".
$11.95,

17

ppd.

FOR THE

‘i8008”

Here's the detailed,
basic manual you need to
develop today’s machine
language programs, 170
pages. lllustrated. Easy-
to-read, understand. Most
techniques applicable to
other micro-computers,
including ‘'8080".
Floating-polint arith-
metic package is
worth the price
alone!

Order today!

(and similar microcomputers)

Here's SCELBVI's First Book of

Action-packed. And fun.

Try to beat the computer at its own game.
Here's the tirst compiete machine language
computer manual for computer games 10
include source listings, flow charts,
routines and more. Space Capture — You
against the computer using “*search and
destroy” strategy to shoot down roaming
R alien spaceships in outerspace. Hexpawn
— a mini-chess game that lets the
computer make mistakes ... but only
once. Hangman — an updated version
of the great kid game. Computer selects
words at random from long, expandable
list. Try to beat it in 8 moves oOf less.
Illustrated. Fun extras to put your
computer to challenging, competitive,
fun use.

\d
b SOELBI'S
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e
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Captaln your own crusading starship
against the logic of your *8008"" or
8080"". You must destroy a random
number of allen ships without running
out of stardates, out of fuel, out

of ammunition or out of the galaxy.
Plan your misslon. How much fuel is
used for your warp factor? Don't run
into roaming stars that can damage your
ship. Suddenly! Condition Red! Allen in
sight! How blg is he? Fire a phasor or
torpedo! He's damaged or destroyed.
But, you've used valuable fuel. That's
just the beginning. A new game every
time. Complete program book in machine
language for 4K memory, including
source listings, flow charts, routines, etc.
Great intergalactic adventure and fun.

Order “GALAXY" today! 14°° ppa.

SCELBI's new microcomputer
Game Book of Outer Space. .. mmxv

Ay

ast i)
bm«nn«. m’

ppd. ppd.
SAVE $5.35! BUY ALL 3 FOR ONLY $39.50!

MACHINE LANGUAGE
PROGRAMMING

Detailed presentation of “8008" codes e Flow Charts
Mapping ¢ Floating-point Package e Debugging
Basic programs: loops, counters, masks

Organizing Tables ¢ Editing/Assembling

Math operations ¢ /O, Real Time Programming
Maximizing memories ¢ And lots more.

\d

Master Charge, Postal and Bank Money Orders preferred,
Personal checks delay shipping up to 4 weeks. Pricing,
specifications, availability sublect to change without notice.
Prices for U.S. and Canadlan dellvery at book mailing rate.
Add $2.50 for each publication i Priority Alr Service (U.S.)
desired. Foreign orders add $6.00 for each publication.

SCELEI COMPUTER
CONSULTING INC.

1322 Rear Boston Post Rd., Milford, CT 06460
Telephone: 203/874-1573

Circle 25 on reader service card

Computer Games for the 8008/8080.

95
Order yours today! 14 ppd.

9.61 H3BW31d3S
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QUICK CHARGE IRON-
QUICK CHANGE TIPS

ISORTIP.

Quick Charge Cordless

Soldering Iron recharges in
3-4): hours. Uses any of
Wahl'’s 16 snap-in tips.

Low voltage, battery pcwered,
jround free isolated tip design.

R, S—
_—
7871 — BEVELED Tip -2

_—
—amm-

7579 — BEVELED TIP =3

—_—
(N
*7592 — BEVELED Tip =3

TN—
—

7593 — BEVELED TIP =5
x—
-—
———r—
7568 — MICRO SOLOERING TIP

7535 — REGULAR Tip =38

—

© 7548 — HEAVY DUTY TIp =8

7541 — CIRCUIT BREAKER Tip

WAHL CLIPPER CORPORATION

RIGINATORS

F PRACTICA

27550
TUNE
E

T Emx A
XTENSION TIP

B —
757. — TINNING TIP =5 ‘
L

TN —— - "
- —— ==
P 1508 — ¥ TIP =§

= ]

7575 — BLUNT TP =5
N—

Pue
-

7S7? — CHISEL TIP =§

—] ] T

=7545 — FINE Tip =2
—_—

— —em—
7596 KNIFE TIP

=*$74 — CONCAVE CENTERING TIP =§

ORDLESS SOLDERING

Sterling, lllinois 61081 (815) 625-6525

“Manufacturing Fxcellenc - Since 1919

Circle 21 on reader service card

If you don’t need it for forever, don’t build

Here's an application for our ACE solderless breadboards
you may not have thought of.
Next time you only need a circuit for a little while,
build it up on an ACE. There's an ACE the right size
for abmost any circuit you have to build. And
ACE s a more reliable solderless bread-
board, so your circuit can stay fumc-
tional for as long as you need it
together. Then, when your need
for the circuit disappears, just dis-
assemble it and use everythirg over
again. It’s all good as new.
And what's true for ACE is also true for our
versatile A P Super-StripsT™, Terminal and Distri-
butioa Strips.
So it you have a special application circuit that you
won'f need around forever—a test jig, a set-up-and-calibrate
hookup, you name it—put ACZ ta work for you. The time you
save may be your own. ACE. The All Circuit Evaluator from A P Products.

["Pad T "Ac€ — [ Te ] DiF ] No. Eﬁs—suT'TﬁcT N A
L No. Model No. Poinis | Capacity | Buses. | Posts {inches) Each Qty. Total I
| 923333 | 200-K (kit) 728 B (16's) 2 2 4-9/16x5-9/16| $18.95 ]
I 923332 | 208 (assem.) 872 8 (16's) 8 2 4-9/16x5-9/16| 28.95 1
I 923334 | 201-K (kit) 1032 |12 (14's) 2 2 4-9/16x7 24.95 J
923331 | 212 (assem.) | 1224 |12 (14's) 8 2 | 4971627 34.95 |
I 923326 | 218 (assem.) | 1760 |18 (14's) 10 2 6-1/2x7-1/8 46.95 1
| 923325 | 227 (assem.) | 2712 |27 (14's) | 28 4 | axs-1/4 59.95 1
l 923324 | 236 (assem.) | 3648 |36 (14's) 36 4 10-1/4x9-1/4 79.95 I
| ACE solderiess breadboards feature gold-anodized aluminum base/ground plates. Toal tor merchandise ]
I non-corrdsive nickel-sliver terminals ang four rubber “eet B Sales Tax (OH and CA) '
I ] Check or M.0 Shipping {see tabie} ]
9| Credit Card Number [] Charge BAC TOTAL ENCLOSED )
(b) Charge MC Shipping/Handling ) |
2' 4 Numbers Above Name (MC) Good Thru Send catalog Up 10 $10.00  $1.00 Orders |
10.01 t0 25.00 1.50 subject to l

OI Signature 25.01 to 50.00 2.00 acceptance
o 50.01 10 100.00 2.50 at factory |
5 Print Name 100.01 to 200.00 3.00 I

'yt I Company PO's FOB Painesville

| Address No COD orders |
u,J | DEALER INQUIRIES INVITED. |
(o) | City State Zp ﬁ
2 AP PRODUCTS INCORPORATED |
0o L Box 110-R Painesville, OH 44077 (216) 354-2101 _‘

-
-
N
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STATE OF SOLID STATE
{continued from page 36)

are useful—they are a viable way 1o get
going—but you're going to find programming
with them eventually a tiring and unproduc-
tive procedure.

Incidentally, a control panel switch register
is not as easy to implement with micro as it is
with minis. The various registers are not
discrete as in the mini and can not be reached
by wiring directly 10 them. Programs must be
written and stored that fetch and display data
or alter register contents.

Breadboarding and evaluation packages
are available in different orders of sophistica-
tion and price. Money-making projects with a
commercial product as a goal may justify
spending 2 to 10 thousand dollars on an
evaluation and design system. These finely
polished systems include RCA's Microkit,
Motorola’s EXORciser, and National’s
PACE microcomputer.

If on the other hand you are working on a
low production item or simply are in the
learning or hobby phase (along with most of
us), you will probably want to spend a
minimum. You can use evaluvation modules
that the larger manufacturers use as the basis
for their breadboarding systems, or you can
80 (o0 one of the smaller producers and get
started for around $200.

Software

Dont forget to consider sofiware. It may
be available with the breadboarding kit, from
the microprocessor manufacturer or from an
independent organization. Software may be
free or have a moderate price tag. Software
comes as a simple program lisling on paper,
or on magnetic or paper tape that is loaded
directly with a peripheral input device.

You must have software 10 do an effective
Job. It should be considered an equal partner
with hardware in a microcomputer system.
Hundreds of hours of experienced effort are
consumed in its development. so it is not wise
to try to duplicate the effort. Later on you
may be able to make additions or modifica-
tions to the software package on your own.
And I certainly encourage dissecting the soft-
ware and learning what makes it tick. Figure
I (top right) shows the elements of software
packages. Very few systems include all the
preces shown.

One way to write a program is directly in
machine language. Keeping the instruction
list nearby. take a piece of paper or a
programming pad, figure out what you want
t0 do and list the machine code line by line.
This can be a listing in octal or hexidecimal,
but the program will be entered into the
machine, in binary. The only exception to
this is when hardware or resident software
does a number conversion.

At the other end of the scale are the most
sophisticated operating systems. These sys-
tems, upon cue of terminal commands, auto-
matically load processors or programs into
memory from peripherals such as cassette
tape. There are also stand-alone operating
systems with a monitor that keeps all the
programs in memory simultaneously and
selectively starts the one of interest. Oper-
ating systems used in microcomputers are
generally simple because of the tendency for
limited memory space. They still do a power-
ful. nontrivial job.

(text continues on page [14)



iFILES

s SWITCHES s
8 11y |NETC| misk |caros| rRam | rom |PRoM
DISPLAYS TAPE
OPERATING
PROM SYSTEM €0
ITOR
RMATTER MONITOR OR
£ EXECUTIVE
DIAGNOSTICS ASSEMBLER
COMPILER
FORTRAN LOADE
[ PL/M :] R
MLP
LIBRARIES DEBUG
CROSS- INTERPRETER
ASSEMBLER {BASIC)
RUN ON LARGE
COMPUTERS
SIMULATOR UTILITIES

FIG. 1—-SOFTWARE operating system components.

EVERY DEALER
NEEDS A

Levellic

INSTANT TV SIGNAL INDICATOR

Levelite 1s not just a new product. its
a great new patented profit maker tor
distributors. About the size of a pocket
calculator, it is invaluable for trouble-
shooting TV antenra and MATV sys-
tems. Every dealer will want to carry
one with him on service calls, so he can
instantly isolate the trouble either to the
set or the antenna.

Jerrold is advertising the new Leve-
lite heavily in dealer magazines. Be
sure you stock it and display it.

JERROLD E

a GENERAL INSTRUMENT 'mpcny
Horsham. Pa. 19044 e (215) 674- 4800

Circle 54 on reuder service card

Consumer Tested Remedy for Sick Car Performance

Sparks New Life in Pre-1975 Cars.

Owners of pre-1975 cars get better
performance with less maintenance
when they install one of the Mark Ten
C.D. Electronic Ignition Systems. In
fact, thousands of users testify the
Mark Ten has noticeably improved their
automobile’s performance. As a
California doctor stated after using the
Mark Ten for 95,000 miles. “...l can
‘feel’ the difference in performance
between my conventional
ignition and the
Mark Ten..."”

Mark Ten Systems* spark each
plug with 50,000 to 60,000 volts in
secondary output compared to a mere
25,000 volts in standard and most
pointless systems. This means dramatic
increases in acceleration and general
engine performance, and substantial
increases in gasoline mileage. Points
will last the lifetime of the rubbing
block. Spark plug life is extended three
to ten times due to the hot spark
generated by the Mark Tens, which

eliminates fouling and cleans dirty plugs.

And the Mark Ten Systems virtually
eliminate at least 2 out of 3 tuneups!
Look at what Delta Customer P.S. from
New York wrote, “...1 might add that

| had another unit of yours that has
been on three cars so far. Each of the
cars was driven about 50,000 miles
before it was
turned in. Not one
of the cars ever
had a new set of
points, new
plugs or a
tune-up.

Circle 49 on reader service card

Now its on the fourth car with 20,000
miles on it and going strong.”
The result? BIG SAVINGS!

Send today for your copy of the
new Delta brochure and learn how a
Mark Ten System can spark your car
into new life.

*QOnly Delta Products offers a full line
of C.D. ignitions: The Mark Ten and
Mark Ten B, available assembled or in
kit form; and the Mark Ten C,
assembled only.

DELTA PRODUCTS, INC. |

P.O. Box 1147
Grand Junction, Colo. 81501
(303) 242-9000 Dept. RE

| want to know more about Mark Ten CDI's.
Send me complete no-nonsense information on
how they can Improve ihe performance of my car.
Name

Address

9/61 H3GW31d3S
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A 500mHz (6- Digit) FREQUENCY F&%DIGTT/SOOmHZ

COUNTER for under 40 cents per mHz!
Figure it out. It adds up to unheard-of
savings! With guaranteed quality to
match and exceed overpriced brands.
Letus prove it to you now!

16995

$199.95 assembled — Y
Perfect for: CBers, Hams, Service Techs, & Experimenters!

* HAM. CB, & COMMERCIAL BANDS « WIRED & TESTED AVAILABLE » 100HZ READOUT » 6 DIGITS
* CRYSTAL TIME-BASE * 1Hz OPTIONAL » MASTER CHG. / B. AMERICARD OK « ADD $2 SHIPPING

Incredible counters starting at $45.95are also availablel
° All counters can be factory wired and tested. Write or call today!
¢ Box 357, Dept. 62, Provo, UT 84601 (801) 375-8566
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Money Generator

PAT. PEND. $299.95 One of the most

useful. UNIQUE pat-
terns of the ATC-10
y o is the GRAY QUAD
pattern below. Use

QUENCY CO

it for checking and

adjusting gray scale

tracking or for

-. checking effects of
n video level upon hor-

izontal sync. Use it
to check for re-

GENERAL TELEVISION versed yoke connec-

SERVICER tions — vertical, hor-

) ] izontal or both. Use
e Extra wide range RF/IF attenuator for it to check low fre-

testing receiver sensitivity. quency video re-
HATCHDOTS - versatile composite pat- m sponse. It can save
tern for dynamic & static convergeance you time, trouble
plus other checks. and money! Write
COLOR BARS pattern with 6th bar us.

marked to make your job easier.
3.58 MONITOR pattern for oscillator
frequency checks with no need to short
the AFPC test point.

RED RASTER pattern for checking and
adjusting purity at the flip of a switch.
High level, 75 ohm output provided.

2 year factory warranty.

30 day money back gnarantee.

2 volume owner’s manual available sep-
arately - $1.00.

=5 AmericanTechnology Corporation
‘ 225 Main Street, Dept. 9C, Canon City, Colorado 81212
Credit card & COD phone orders accepted. Same day shipment. (303) 275.8991, ext. 3.

®o000 O 0 O
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STATE OF SOLID STATE
(continued from page 112}

Programming is also done on large time-
shared or dedicated computers. The com-
pleted program is then simulated on the same
large machine. A large computer speeds the
Job but there are some serious shortcomings
to the approach. A large computer cannot
completely simulate the final microcomputer
system. Timing and 1,/0 interfaces are pecu-
liar o the specific micro and cannot be
simulated. Time-shared computer (ime and
dedicated computer overhead is also expen-
sive. Before any program is indelibly written
onto a ROM mask. it must be checked by
running on its eventual host machine.

Operating system modules

First you need some kind of file system.
You will need to store the components of the
software package and the programs you are
developing. In the most elemental systems,
the program is entered via front-panel
switches so that the switch positions can then
be read and transferred 10 paper—a file
system of sorts. Punched paper tape is a
much better long-term storage medium. File
storage is also necessary for saving the
programs at various stages of editing and
assembly. Random-access memory in suffi-
cient quantity is ideal for intermediate
storage because of the high speed with which
the programs can be shuffled back and forth.
Let’s look at some file handling examples:

Processor Technology sells a sofiware
operaung system package designated pack-
age No.1 for the 8080. They assume you have
a microcomputer system running with facili-
ties for entering their program. An executive
routine carries out commands typed into the
terminal. It costs only $3 as a program
listing—looks like a bargain. 6,000 bytes of
memory are required for its routines plus the
additional space needed to store the source
and object user programs.

Assume that the four programs are already
stored in RAM. Maximum capacity of the
system is six files. These files should not be
limiting since this is short-term RAM storage.
To find out how the four are cataloged, type
the FILEs command. The software directs the
pninter to list the names and their memory
locations.

Motorola’s EXORciser development sys-
tem is built around their M6800 evaluation
module. EXbug, the resident control program
is stored in 1,000 bytes of ROM. Directed
from a teletype or RS-232C terminal, EXbug
can load programs or search a tape for a
specific one. The LoAD command starts the
program entry sequence.

Programs stored in ROM or PROM are
called firmware—they are nonalterable soft-
ware. They are less expensive than hardware
implementation of the same function since
the only thing they require is allocated
memory space and the ROM itself. Firmware
is also less expensive than software because,
in quantity, ROM is cheaper than RAM. And
there is no need to worry about destroying
the firmware program during execution of a
defective program.

The JOLT system built around MOS Tech-
nology’s MCS6502 also uses firmware. To
read in from a high-speed tape reader, simply
type LH for load hexidecimal. The monitor
does the conversion into binary.

Now that the program has been loaded
from a storage medium or has been typed in
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fancy typewriter—much like automatic cor-
recting office typewriters.

A common operation is to delete lines.
Sometimes the program is modified so a
smaller number of lines replace an original
larger group. One or more lines have to come
out. All the lines after the deleted lines are
moved up displacing the old characters.
Overwriting is the normal computer opera-
tion rather than erasing. Pointers keep track
of where everything is. File deletions are
sometimes done by just erasing the listing. As
memory space becomes short because of
deleted files. a pack command then crams the
aclive programs together overwriting the
dropped files.

Processor Technology uses the pDELT (del-
ete) command followed by the line numbers.
Each line is prefixed with a line number by
the user. To change a single line, simply
rewrite that line number along with the
updated text. Separating line numbers by $
or 10 when you enter text initially allows you
to go back and make insertions by using
intermediate line numbers.

Motorola’s Exbug has an | command for
insertion of text. It also has a string-search
feature to find a sequence of characters
anywhere in the workspace buffer.

The contents of the editor buffer is called
TEXT since the editor is an English text
handling program. Whether you are writing
machine code or a trip report doesn't make
any difference 1o it. You may be writing in
binary, hexidecimal. assembly language. or a
high-level language depending on what the
next step of program development is. Figure
2 shows the inputs and outputs of the main
operating system components.

If an assembler is part of your package,
program writing using the editor will be done
in shorthand mnemonics. Things become
much simpler. Instead of committing the
machine code to memory including all the
variations of addressing. you use more easily
remembered mnemonics like ADC for add
with carry.

The next step is assembly. The assembler is
loaded and the editor mnemonic text output
fed through it. Each assembly language state-
ment has a number of fields. The label field
holds the symbolic statement name if any.
the operation field contains the instruction
mnemonic or assembler directive, the argu-
ment field holds operands and the comment
field is used for documentation. A pood
programmer includes nonexecutable com-
ments to help himself and others recall what
was done.

In one or more passes over the mnemonics,
the assembler produces binary object code
ready for loading into the computer for
execution. A listing of the program is typed
out maiching the machine code t0 the
mnemonics. More sophisticated assembly
programs run on the larger computers will
produce cross-references and symbol tables.
During editing, program steps are given
names such as BEGIN or NEXT. Alphabetical
table listings printed by the assembler tell
you where the tagged statements are located
in memory. The cross-references give the
locations of all instructions that refer to
labeled statements. Assembly listing make
life a lot easier when troubleshooting or
analyzing programs.

Most assemblers produce error diagnos-
tics—messages that call out common mis-

takes. It is easy for an assembler to know that
you typed ADB instead of ADC if ADB is not a
valid instruction mnemonic and is not in the
assembler’s internal instruction list.
Assembled programs are put into memory
with a loader. Absolute loaders take a
program and store it in the specific memory
addresses assigned by the programmer. Many
programs must be able to run in different
segments of memory. Relocatable loaders are
called into play. You must realize that
programs contain specific addresses in their
instructions. If an instruction says JUMP NEXT
and NEXT is located at address 4200, the
actual instruction will be the machine code
equivalent of Jump 4200. The relocatable
loader not only puts the instruction into
memory step by step. but first modifies the
code so that it will run where it is loaded.
The loader will often start the program.
Otherwise, the CPU program counter is
changed 1o the address of the first instruction
and the computer is started manually or
through the terminal monitor software.
Debugging procedures are now used (o
find out why the program does not do what it
is supposed to or why it doesn’t run at all.
Firmware or software debuggers set traps or
breakpoints by replacing instructions with
halt commands. The program runs until it
reaches the suspected trouble spot where the
breakpoint has been inserted. Registers and
memory are then examined to see what went
wrong. Corrections are made by returning 10
the editor and assembler. Without an assem-
bler. if an instruction has 1o be
added, each statement would have to be
moved up a slot throughout the entire
(continued on page 119)
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How to:

Did you ever want to know how to manage your
money to make every penny count ?

You can learn how to do it.

We're the Consumer Information Center of
the government. And our free catalog lists over 200
booklets, brochures, and e /
publications that tell you how
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You'll find
brochures about
growing vegetables
in tiny gardens.
About food and
nutrition. Home
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Even about buying a used car.

Free catalog.

How to get the catalog that lists them all?

Just write Consumer Information Center,
Pueblo, Colorado 81009.

Test probes designed by your needs — Push to seize, push *
to release (all Kleps spring loaded). i G e
Kleps 10. Boathook clamp grips wires, lugs, terminals.
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Kleps 20. Same, but 7” long. ) 1.49
Kieps 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. 6Ya” long. $2.5
Kieps 1. Economy Kieps for light line work (not lab quality
Meshing claws. 4142” |ong. $.9
Prut 10. Versatile test prod. Soider connection. Molded
8 phenolic. Doubles as scribing tool. “Bunch” pin fits banana
> jack. Phone tip. 5%2” long. $ .89
O Allin red or black - specify. (Add 50¢ postage and handling).
@ Write for complete catalog of - test probes, plugs, sockets,
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RYE INDUSTRIES INC.

125 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
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WEIRD PROBLEM

I've got a really weird problem in an RCA CTC-52. The
horizontal and vertical sync are very jittery, and | get smali bright
wormy lines in the center of the screen. The edges of the raster
seem to pull in where the lines are, but the picture is jumping
around so fast | can’t be sure. Wow! Checked lilters, etc.; no
help.—E.G., Umpire, AR.

You /ave got a problem. Try this: this is a “dual-feed”
horizontal oscillator supply circuit. The oscillator is started by
a connection to B+ but runs on a DC voltage coming from
boost. Check the two resistors going from the oscillator plate
back to boost. These should be 270K and 120K, and you will
probably find that both of them have gone away down in
value. The loss of load impedance is actually making the
oscillator “drop out™ so that you lose horizontal sweep, then
start up again. This makes the “wormy lines” in the middle of
the screen. A lot like “Christmas-Tree™ in the older sets.

REPEATED CAPACITOR FAILURE

This Admiral 3C3591 came in with C111, 300 pF, on the
damper cathode burnt up. | replaced it. Worked fine. Sent it
home and it came back in three weeks with the same capacitor
burnt up, and no other problems! | need a permanent tix!—C.G.,
Albuquerque, NM.

Apparently this has happened to others. | have an Admiral
Service Note saying that this capacitor must be replaced with
an exact duplicate, with the right temperature coefficient and
voltage rating. The Admiral part number of this is 65A10-
457-300 pF ceramic disc, 10%, with a 6 kV rating.

RCA LISTING OF RCA TYPES!

I have a solid-state RCA TV. The audio output transistor, X10,
is given as “2444", and this is what was in the set. However, |
can't find a substitute listed in any of the transistor guides, even
RCA'’s! What the heck?—J.L., Bridgeport, OH.

The “2444" is a “device number”. You'll find all of the
transistors in this set listed in the RCA SK replacement guide.
Look for them under the RCA stock number. In this case, this
would be 116075. An RCA SK-3021 will replace this; case and
everything match.

TV SOUND IN RADIO

Give me a good idea on how | can pick up TV sound on a
radio. I like to listen to some programs without watching them—
L.S., Miami, FL.

I know what you mean. | have a couple of programs like
that, too! There are several ways. | think the easiest and
cheapest would be to use one of the little “wireless mike”
modules fed from the top of the TV volume control, etc. You
can get these for AM or FM. The FM might be better because
the AM unit might pick up harmonics from the TV sweep. See
any of the “little ads in the back of the book™ in any issue of
R-E, or look at radio-TV supply houses for the modules.

REPEATED FAILURE

1 got a Sears 562.10523 color set. When it came in, the 30KD6
and 23JS6 tubes were bad. Replaced them, and it ran about a
month. Came back with the 23JS6 high-voltage regulator bad.
Replaced it again, and it was back in two weeks! Same thing.
The high-voltage, cathode current, elc., are all in spec. | don’t
get it.—P.C., Salem, WV.

Neither did 1. the first few times I heard of this. Thanks to
Monty Huckle of Lake Tahoe, CA, we found the reason! The
23JS6 tubes used in these are a special EIAJ (Electronics
Industries Association of Japan) type, with a much higher
heater-cathode breakdown voltage than the EIA (U.S)) 23186
type! So. a perfectly good American 23JS6 won't stand up.
You'll have to get the Japanese type replacement from the
factory. We covered this in a Reader Question some time ago,
but it seems to need a “re-run”. Waich out for this. R-E

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence, while continuing your pres-
ent 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 independent study.

The Grantham correspondence degree program
in electronics is comprehensive. It begins with
basics, written in very simple language, and
continues through the B.S.E.E. degree level.
Throughout the entire program, heavy empha-
sis is placed on clear explanations written in great
detail, progressing from the simple to the com-
plex, in easy steps.

Our free bulletin gives complete details on the
curriculum, the degrees awarded, the require-
ments for each degree, and how to enroll.

GRANTHAM SCHOOL OF ENGINEERING
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® Telephone (213) 477-1901 @
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Grantham School of Engineering RE 9-76
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INTERNATIONAL FM 2400CH

FREQUENCY METE

testing

= Tests Predetermined
Freguencies
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.
IFerystals . ........................... catalog price

International Crystal Manutacturing Company, Inc.
10 North Lee. Oklahoma City. Oklahoma 73102
Circle 85 on reader service card
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CB Technical Feature

Synthesizers—what they are and how
they work.

SWR Made Easy

How it affects your CB operations and
how to make the best of it.

AM Stereo

Iit's new and may be all over the US
soon. Here's a preview of this new kind
of sound.

Build Digicolororgan

A really special kind of color organ that
turns sound into color in your music
room.

Elcaset

New jumbo cassette takes '/:-inch tape,
runs at a higher speed and permits the
use of multiple tape heads.

PLUS
Mystery Of The Tweeters

Overspeed Circuits For Your Car
Mindpower: Alpha

Lab Tested Hi-Fi Reports
Delayed Sweep—How To Use It
Step-By-Step Troubleshooting
State Of Solid State

Komputer Korner

Jack Darr’s Service Clinic



STATE OF SOLID STATE
(continued from page 116)

program. Then there is the problem of
correcting addresses and off-page references.
For a program of larger than about 100
statements. you will be pretty unhappy.

When the program is finished, you will
either file it away or produce an output to
program a ROM or PROM. Small volume
applications, those under 100 systems where
the mask charges for ROM are too high. will
probably use PROM in the final product.

Some programmable read-only-memory
can be programmed only once. Microcom-
puter systems usually use the reprogram-
mable type. They are erased by exposure to
ultraviolet light. To change a single bit, the
entire PROM is erased and is totally repro-
grammed including the modified bit. Oper-
ating systems may include PROM formatters
to produce output tapes that will control
external programming machines. Typical
program flow during program generation is
illustrated in Fig. 3.

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 hoid delicate objects.

Quite possibly the finest new tool
you will buy this year, PanaVise is
built to exacting professional
standards. We guarantee |[t!

lllustrated Is the Electronics Vise
Model 396. Three other bases and
a wide variety of heads are avail-
able. All interchange! Buy a basic

unlt, then add on to create your
system.

Avallable through your dealer,
Write for a free catalog.

pANA e oDept. 5E

10107 Adella Ave., South Gate, CA 90280
In Canada: 25 Toro Rd.,Downsview, Ont. M3J 2A6

n A Divislon of Colbert Industries
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LOAD EDITOR & EOIT
SOURCE PROGRANM

1S COMPILER
NEEQED?

LOAD COMPILER &
COMPILE O8JECT OR
ASSEMBLER SOURCE PROGRAM

1§ THE
OMPLER QUTPU
ASSEMBLY
ANGUAGEZ

WHEN USING FORTRAN COMPILER
ALINKING LOAOER REFERENCES
LIBRARY FILES.

LOAD ASSEMBLER &
ASSEMBLE DBJECT PROGRAM

LOAOD O8JECT PROGRAM
& EXECUTE

€S

LOAO DEBUG &
TROUBLESHOOT

1S A PROM
OA ROM
NEEOED?

LOAD FORMATTER &

FILE PROGRAM FOR
FUTURE USE PRODUCE CONTAOL TAPE

FIG. 3—-PROGRAM FLOW during program gen-
eratlon.

Micro notes

Electronic Product Associates compact mi-
crocomputer, the Micro-68, comes with a
keyboard, LED display, 512 words of PROM,
128 words of RAM and a power supply. The
512 word John-Bug PROM lets you load
programs. inspect and edit them, and insert
breakpoints. It sells for $430. 8K-byte static-
memory boards for the 8-bit machine are

$270. Built around the Motorola M6800 it
has a $28.50 MIK-BUG ROM option.

An assembler, 64K memory board, PROM
programmer. television adapter and cassette
tape recorder are in the works. Electronic
Product Associates Inc.. 1157 Vega Street,
San Diego, CA 92110.

Motorola and Hitachi have announced
that Hitachi will join AMI in second sourcing
the M6800 NMOS MPU family including
software. firmware, and the EXORcisers.

National Semiconductor is delivering pro-
duction quantities of the 16-bit PACE micro-
processor for Hamilton-Avnet's PACER
desk-top microcomputer.

The build-it-yourself machine sells for
$685 in kit form. It features a new type
keyboard to enter programs directly into
memory and two 4-digit alphanumeric
displays to analyze data and programs.

Vector Electronics 4350 plugboard will
supply up to two voltages to a wide variety of
microprocessors and interface circuits. The 7
X 9.6” (178 X 244 mm) board holds 14-, 16-.
24- and 40-pin DIP's. The 4350 was originally
developed for TI's 980 series of computers.
Vector Electronic Company. Inc.. 12460
Gladstone Avenue, Sylmar. CA 91342

MITS Computer Notes is a publication of
the Altair Users Group. Software and oper-
ating notes and a Q & A column on the Altair
8800 and 680 lines are featured. New
products and information on the 8080 BASIC
interpreter are presented. 4K, 8K. and
Extended BASIC is available for $150. $200
and $350. respectively. 4K. 8K. or 12K Altair
8800's with an 1/0 board lowers the prices (o
$60. $75. or $150. MITS. 6328 Linn NE.
Albuquerque. NM 87108. R-E
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EIGHT

INSTRUMENTS IN ONE

e Dut-of-Circuit
Transistor Analyzer

e Dynarnic In-Circuit
Transistor & Radio Tester
Signal Generator
Signal Tracer ¢ Voltmeter
Milliammeter
Battery Tester
Diode Checker

Transistor Analyzer wose 212

Factory Wired & Tested—$28.24
Easy-to-Assemble Kit—$19.21

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADI0S! All the
facilities you need to check the transistors themselves — and the radios or other ¢ir-
cuits in which they are used — have been ingenlously engineered into the compact,
6-Inch high case of the Model 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
hook-up. I-— ————————————— |
Features: | EMC, 625 Broadway, New York 12, N.Y. |

Checks all transistor types — high or low
send me FREE catalog of the complete |
power. Checks DC current gain (beta) to velve-packed EMC line, and name of |

200 in 3 ranges. Checks leakage. Uni- €
versal test socket accepts different base | tocal distributor-
configurations. 1dentifies unknown tran- |

| NAME

|

sistors as NPN or PNP. |
Dynamic 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. Signal traces all circuits.
Checks condition of diodes. Measures
battery or other transistor-circuit power-
supply voltages on 12.volt scale. No ex-
ternal 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 complate with
Instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CORP
625 Broadway, New York, N Y 10012

9761 Y3IBW3I1d3S
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R-E TESTS JVC S-300
(continued from page 68)

Using our spectrum analyzer for successive
frequency sweeps. it becomes a simple matter
to visually illustrate the capabilities of the
S.E.A. (graphic equalizer) circuits of the JVC
S$-300 receiver (see Fig. 5) but the true fexi-
bility and usefulness of those five slide
controls can only be appreciated by using
them during actual listening and use tests.

in order. In it, they imply that the end
controls (those that govern boost or atienua-
tion of 40 Hz and 15 kHz) may be considered
to be low and high cut filters, as well as 1one
controls. Certainly. when placed in their most
downward positions these levers will atten-
uate the region of frequencies around the
nominal center points named, but as can be
Clearly observed from the scope traces in Fig.
5. output tends to be restored beyond the
range of these controls. Thus, the 15-kHz
level provides maximum atienuation at 1S

kHz, but output rises again beyond 15 kHz—
hardly the action expected of a low-pass high
cut filter.

The same is true of the 40 Hz lever. Below
40 Hz. output increases even if that lever is
pushed down to its greatest atignuating posi-
tion. This is perhaps a minor point, and one
not worthy of serious criticism. but we get the
feeling that JVC felt guilty at not having been
able 10 include separate low and high cut
filters at this price and so they elected to
assign “double duty” (at least verbally) to

RADIO-ELECTRONICS

-
N
o

Figure 5 illustrates only the extreme settings

RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: JVC Model: $-300
AMPLIFIER PERFORMANCE MEASUREMENTS
R-E R-E
POWER OUTPUT CAPABILITY Measurement Evaluation
RMS power/channel, 8-ohms, 1 kHz (watts) 58.0 Very good
RMS power/channel, 8-ohms, 20 Hz (watts) 54.0 Excellent
RMS power/channel, 8-ohms, 20 kHz (watts) 56.0 Very good
RMS power/channel, 4-ohms, 1 kHz (watts) 70.0 Good
RMS power/channel, 4-ohms, 20 Hz (watts) N/A -
RMS power/channel, 4-ohms, 20 kHz (watts) N/A -
Frequency limits for rated output (Hz-kHz) 14-43 Excellent
DISTORTION MEASUREMENTS
Harmonic distortion at rated output, 1 kHz (%) 0.065 Excellent
Intermodulation distortion, rated output (%) 0.18) Very good
Harmonic distortion at 1 watt output, 1 kHz (%) 0.027 Superb
of each of the five controls. but of course an Intermodulation distortion at 1 watt output (%) 0.026 Excellent
almost limitless varicty of response curves DAMPING FACTOR, AT 8 OHMS 53 Very good
can be set up with the equalizer controls to
sui 4 gl -« 5 PHONO PREAMPLIFIER MEASUREMENTS
it any listening requirement and to com-
te for just about kind of tic Frequency response (RIAA + dB) -0.4, +05 Good
pensa ey J‘us‘ a ‘ou ARYLKINC0acots '.. OF Maximum input before overload (mV) 220 Very good
equipment limitations that are present. with- Hum/noise referred to fult output (dB) 71 (78 wtd) Excellent
1n reason. . (at rated Input sensitivity)
One minor criticism of JVC's brochure is

\"410) (@{@)\ [S) [ NeW! Anabsolutely LEcLwa

TOP QUALITY AT LOW, LOW PRICES toPull In Distant, B w
(12 GB Signals! -

20PE13A
= Fully
8929/20PE19 Guaranteed
7735A in
7262A Factory Sealed
Cartons! ® MAKES
7038 INCOMING
CB SIGNAL VOLTAGE
20PET 8758A only 10 TIMES STRONGER
*
| $42.00 ea. © PERMITS “WALL-TO-WALL "
only CB RECEPTION FROM MUCH
0 382217;\ | GREATER DISTANCES
S 2 9 5 $61 951';!, ® MAY BE USED WITH BOTH AM AND SSB
ea.” ' ' ® FAIL-SAFE. AUTOMATICALLY BY-PASSED WHEN
TURNED OFF AND WHEN TRANSCEIVER TRANSMITS
in lots of five or more ¥ Terms: Check with order. ® CAN BE USED WITH NEG. OR POS. GND
T, Rep 188 o At ® CONNECTS EASILY BETWEEN CB XCVR & ANTENNA

%CHEMTRONICS

INCORPORATED

45 HOFFMAN AVE.. HAUPPAUGE. N.Y 11787 o (516) 582-3322

GBCCLOSED CIRCUIT TV CORP.

“World’s Largest CCTV Supplier”
74 FIFTH AVE. ® NEW YORK, N.Y. 10011 ¢ (212) 989-4433

Circle 50 on reader service card

Our business is improving yours!
Circle 38 on reader service card




those end sliders on the graphic-equalizer
arrangement.

Listening tests

Our overall product analysis as well as our
reactions during listening tests of the S-300
will be found in Table II.

Our view is that JVC has managed to cram
a great many circuit features and flexible
switching and program source selection into a
medium-priced receiver that offers excellent
value for its price.

Latest hand-held calculator
computes common fractions

The AL-8, recently introduced by Casio,
is the world's first calculator that can
compute with ordinary fractions. It has a
number of other extraordinary features,
two of the most striking being the ability to
calculate in circular measure units (de-
grees, minutes and seconds) and comput-
ing standard deviations.

The 8-digit calculator handles the four
basic functions, has a percent key and a
full 4-key independent memory (allowing

TABLE il

HIGH LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, + dB)
Hum/noise referred to full output (dB)

Residual hum/noise (min. volume) (dB)

TONAL COMPENSATION MEASUREMENTS
Action of bass and treble controis

Action of secondary tone controls

Action of low frequency filter(s)

Action of high frequency filter(s)

COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2 (mV)
input sensitivity, auxiliary input(s) (mV)

Input sensitivity, tape input(s) (mV)

Output level, tape output(s)

Output level, headphone jack(s) (V or mW)

EVALUATION OF CONTROLS,
CONSTRUCTION AND DESIGN

Adequacy of program source and monitor switching

Adequacy of input facilities
Arrangement of controls (panel layout)
Action of controls and switches
Design and construction

Ease of servicing

OVERALL AMPLIFIER PERFORMANCE RATING

15-53, 1.0
85 (97 wtd)
90 (102 wtd)

see Fig.
see Fig. 5
see Fig.
see Flg

27,
190
190
190
N/A

addition, subtraction, recall and clearing
of the memory). But in addition, it has two

Very good slide switches with special functions. The
Excellent one at the left under the display in the
Excellent photograph cuts off or rounds decimals to

two places. The longer one, at the right in
the photo, has six positions marked with
special codes: The first position (left to
right) computes the square root. The next
position, GT (Grand Total) is used with the
memory to compute horizontal and verti-
cal totals. The REM (Remainder) position
enables the user to divide one number by
another, determine the integer number of
times that the first number can be divided
by the second, and by pressing a key
display the remainder. The fraction posi-
tion enables the user to add, subtract,

Not applicable
Superb
Not applicable
Not applicable

x:g gg:g multiply and divide fractions. The next
Excellent position is for sexagesimal calculations,
Excellent those dealing with degrees, minutes and
Very good seconds. It can also be used for measur-

Good ing time intervals expressed in hours,
Excellent minutes and seconds. The last position is

for calculating the standard deviation.

B Antennd

U.S. MANUFACTURERS OF
THE BEST IN

CITIZENS BAND
ANTENNAS

ZAPPER
MODEL 13510
BASE LOADED
MAGNET MOUNT
$28.88

MATCHLOCK
MODEL 13511
CENTER LOADED
MAGNET MOUNT
$28.88

N i o

MAGNET MOUNT

Antenna, Incorporated

23850 Commerce Park Road, Cleveland, Ohio 44122
{216} 464-7075
In Canada: E.S. Gould Marketing Co., Ltd.

109 Montee De Liesse Montreal, Quebec H4T 1S9 Canada

Antenna, Incorporated, International Division
P.0O. Box 1002 -Rockvilie Centre, New York 11571

Circle 96 on reader service card
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CASTLE Timesavers

... for the Professional

SUBBER

Mark IV-C

| e
TV signal circuit analysts ———
® Moade in USA. @ -.: -
¢ Bz

Mark IV-CUV

Castle products
~ advanced technology
— modern styling

and they work!

CASTLE ELECTRONICS, INC.
5715 N. Western Ave.. Chicago. IIl. 60645
e Ph [312] 728-1800
In Canada; Len Finkler Lid.. Ontanio
Circle 98 on reader service card

Ask your electroniCc distributor for
them or write tor more details

961 YIBW31d3S
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CATALOG PRICES
NUMBER DESCRIPTION 1-10 1199
130007 (12 pos. rt. angle connector 60 .50
130002 |12 position wafer 60 .50
130003 9 pos. rt. anale connector 60 .50
SPECIAL! SPECIAL!
1000 Molex IC Motorola 741 Mini Dip

LINEAR
ELECTROLYTIC CAPAS\CITORS NE501A 280
PLEAM ORLAR W MULTIPLES OF LI NESSSA 50
oa st WORKING
(k) VOLTS DC S :;AOC‘ -gg
1w
L |16'35'5° 16 A747CA 1.10
20 *16.35,50 16
30 16 16 A748CV 74
50 $16.35 22 A723CA 100
i ' MC1468L 3.90

100 £16,35,50 25

.‘2»83 :g gi :'::" A Mrg Herdwars
1000 16 52 e
2200 16 80 110 | 11100 “
£ specity ONE 35 29

MINIATURE FILM CAPACITORS

i [ pcEvame |
Jp— ‘:..n 114 3 1560 51100

L S 001 10 0 06

word ... no minimum.

issue closes on preceding working day.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.40 per word ... minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not avallable as all
caps) at 10¢ per word. Payment must accompany all ads except those placed by accredited
advertising agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted
until advertiser supplies publisher with permanent address and phone number. Copy to be in
our hands on the 26th of the third month preceding the date of the issue (i.e. August
issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday,

BUSINESS OPPORTUNITIES
HIGHLY

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not
required, sales handled by professionals.
Ideal home business. Write today for facts!

INDEFIMITE SHOAT CIACUIT PADTECTION Prer wxivdes Prioviled
G 10 Sewa, A Pats sra Tranwrorme,

DISPLAY BEZELS

siven | omic | easiemson Theowr bezon are
€ et revstant

hosh F e
are Cyrcutar
pOlar ized type.

IR O o A - Postcard will do. Barta-Bl, Box 248,
by 1matean Com Y e i I Walnut Creek, CA 94597.

DI L 2 25 2 21

FIXED POWER SUPPLY KITS EDUCATION & INSTRUCTION
inbut ot RO S0 |U:“|;;v m;'u';; n;':;; LEARN Basic Digital Troubleshooting by cor-
AT SaeTe)| Ty en (mie respondence. EDUCATIONAL TECHNOLO-
PRICE $1400  $1450  $1450 GIES, Dept. RE, Box 224, Reynoidsburg, OH

43068

ELECTRONIC

Music SYNTHESIS'/ANALOG PROCESSING

*PLANS &KITS SCIRCUIT THEORY
*|INDUSTRIAL R&D TECHNIQUES
*PARTS & COMPONENTS
featuring: STATE-OF-THE-ART technology, and
professional-lab quality designs at LOW COST

BUILD <  Ultra wide range universal V.C.O
o Voltage controlled filters & amplifiers
o Joystick controlled filters & faders
NOW *Plus MUCH MUCH MORE
Free Information... send self sddressed, stamped envelope o
M C F R ASSOCIATES
P O Box F Newton, N.H 03854

‘‘the oldest name In synthesls for the experimenter'’

WRITE

PASS FCC examinations! New questions-
answers guide for first, second, third licenses.
Guaranteed. $6.95 postpaid. EGW PUBLICA-
TIONS, Box 5516-FI, Walnut Creek, CA 94596

REGULATOR CIRCUITS

100 500 1K 5K 10K 20K

SOCKETS TRANSISTORS
LOW pROTFILE
These sockets are 2N3638A P 5 T0-92 25
i 4 2N2222A N 5 TO.-18 20
NUmMBER 2N5133 N 05 TO-18 25
8 |2Ns49a N 700 TO-220  1.05
] 2 [ J|oNaa01 N 60 T0-92 60
20 @ 33 ||2nv4a03 P 60 T0-92 30
2 s lesjitp32 P 3.00 TO-220 1.05
TRIMMER BAG OF SO MOLEX PIN NESTERS
POTENTIO- Ypinsryle $12.00
METERS Sein $2.2
T sn o8 some | MOLEX IC TERMINAL
o Inmw: 100 tor $1.00 300 10+ §2 60 500 for $4.20
e POtentiometers. 200 tor $1.80 400 tor 3340 500 tor $8 00
] or
050" bR R
— 33e Res! of 50,000 $.370.00
VALUES Ovig

ELECTRONICS
DESIGN NEWSLETTER

Y Logic Design Techniques Wi

" . Fog o
A\ ot Digital & Linear Design 7) ({4
0‘5.\““95\ Theory & Procedures '/,:’05

0\ ) 0,
Tec® W Construction Projects €4y, "

Subscription $6 Sampie Copy $1
& UALLEY WEST Box 2119-L Sunnyvale. CA 94087

R e MCT805CP | 5 voit reguistor @ 1.54 maz. | 199
MC7812CP | 12 voit reguiator  1.5A man. | 7 00|
| MC7B15CP | 15 voit reguistor @ ) SA men. | 2
| O 61 N
| R BFTH 72 16 Page DIODES
N4OOT  10/51.00
TEAMS $30.00 Min, Oreer. Cata |°9 1N4002 |g.‘s|.oo
Ovaria sexs then $75 00 a0 25 ¢ 1N4148 10/81.00
$100 gousgr & hanong 1N5401  5/52.00
o e & Baca (3a 100P1V)
_— INT48=T739A 5, 300a
TRACY DESIGN CORP.
15870 SCHAEFER . DETROIT. MI. 48227 . (313) 830 2501
2 Circle 95 on reader service card

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE
LABORATORIES, Box 547-RE, Pennsboro, WV
26415

FREE educational electronics _cétalog‘ Home
study courses. Write to: EDUKITS WORKSHOP,
Dept. 283G, Hewlett, NY 11557

F.C.C. EXAM MANUAL

PASS FCC EXAMSI Memorize, study—Tests-
Answers lot F(C Vst and 2nd closs Rodioe
telephone licenses. Noewly revised mulliple

chotca questions and diagroms cover oll
areos tested in F(Cexoms, plus Self-Study
Ability Test. $9.95 postpaid. Money-

batk guorontee.

COMMAND PRODUCTIONS
RADIO ENGINEERING DIV

P.0. 80X 26348 €
SAN FRANCISCO, (AL 94126

FOR SALE

RECEIVERS, components, test equipment. lllus-
trated catalog 25¢. E. FRENCH, P.O. Box 249
Aurora, IL 60507

Send for your
information
packet today -

which also includes circuit
functions, component hine-up,
ond accessories. Information
Packet $1.00 {refundable
. with order|

visulex p.o 8ox 4204R Mountain View, CA 94040
©00000000000000000000000000000000

NEW adjustable three output regulated power
supply, plus 900 parts worth $400.00 list. Solid
state cartrivision television recorder electronic
unit. Schematics, parts cross reference. Heath-
kit television transistor substitutions. Power CB
radios, microprocessors. $17.95 plus $3.50
S&H, USA. Free brochure. Master Charge,
BankAmericard. Satisfaction guaranteed. MADI-
SON ELECTRONICS COMPANY, INCORPO-
RATED, Box 369, D101, Madison, AL 35758

PICTURE TUBE MACHINE

We buy and sell NEW and
USED CRT rchuilding ma.
chinery. COMPLETE THAIN.

ING. Buy with CONPIDENCE
trom Lhe ORIGINAL MFGH,

For complete details
send name. address. 2:p
code to

LAKESIDE (INDUSTRIES

3520 W Fullerton Ave

Chicego, i 80847

Phone. 312.342-2099

IN-circuit transistor tester. Tone indicates good
transistor. Plans $2.00. ZACH SCIENTIFIC, 39
Bayberry Lane, Levittown, NY 11756

SAVE ELECTRIC POWER!

Sove up to B0% electrical power with this
unigue, inexpensive, portable, permanent and
legal method appiicable for shops, homes, fac-
tories, businesses, forms, sites. 100% Refund
Guaranteed if not scientifically sound or if it
employs gimmicks.
CONSUMERTRONICS CO.

Information $1.00

Alamogordo, N.M. 88310

P.0. Box 542




COMPLETE ALARM CLOCK

*4 Didits 0.5° LED with brightness control
*12 Hour display with AM/PM indication
*True 24 hour alarm with repeatable snooze
*Power failure indication for power interrupt

MODEL EC 400

(Not A Kit)
Only $22.50

MM 5311 24 pin
MUX and BCD output

MM 5313 28 pin
MUX output

MM 5314 24 pin
MUX output

CT 7001 28 pin

Alarm Time & Date
MM 5316 (F3817) 40 pin
Alarm, Direct Drive Led

CLOCK CHIPS

ELECTRONIC

6 digits SWITCH KIT
$.4.50 each

6 digit CONDENSER TYPE

6 dVsrd.OO each Touch on  Touch Off
9its use 7473 1.C
$3.50 each and 6V relay
$.6.50 each $5.50 each
25l sach ~9” FM WIRELESS MIC KIT

NEW CLOCK KITS!
MODEL 0C1032

JUMBO DIGITS
ALARM CLOCK
1.2 Bright Yellow
Color Readouts

Features 12/24 Hour Display, 24 Hour
Alarm Set, 10 Min Snooze
Switch, AM/PM |Indicator

Kit Includes:Woodlike Color Piastic Case, 4
Digit 1.2"" Neon Display with AM/PM. TMS
3834 Alarm Chip, 2 pcs. double sided PC
Boards, 16 transistors, all other components
Transtormer and speaker

SPECIAL 535.90

1 Transmit range up to 500ft.
GOLD WIRE WRAP (€ SOCKETS Wf&« £
. Yol =2/ asy to assemble
14 pin .36 each 10 for $3.00 ey $4.50 each
16 pin 50 each 10 for 4.00 Q ’
24 pin 1.25 each 10 for 10.00 -—
28 pin 1.25 each 10 for 10.00 Sub-Mini Size b3
. /
SOCKETE Condenser Microphone E‘%—
SOLDER TAIL E $2.50 each
14 pin .35 each 10 for 2.80
16 pin .36 each 10 for 3.00 ELECTR°"|C ORGAN
18 pin .40 each 10 for 3.50
24 pin 1.00 each 10 for 8.00 KEYBOARD
28 pin 1.10 each 10 for 9.00 \ 3 Octaves Full Size
40 pin 1.25 10 for 10.00 \ Limited Quantity
Standard Xtal Socket .35 each

.

\AAAAAL

$33.00 each

MODEL ©0C1030

4DIGIT
ALARM CLOCK KIT
0.5 Green Color
Readouts
12/24 Hour Displays, 24 Hour
10 Min Snooze Switch, AM/PM

Features:
Alarm Set,
Display.
K it Includes: Orange Color Plasiic Case, 0.5°
LC8132 Green Color Readouts PC boards
with transtormer, all electronic parts with

speaker. Only $28.50

9 12 VvDC Relay
SPDT 4 amp
$1.25 ea.

Farch FSC 8000
0.8 Aes LED 3, Diguts
with AM/PM

TI'!E MOST POPULAR
MMS3149 KIT

WITH A NEW CASE!!

— Features: 12/24 Hour Display
"50/60 HZ Input 6 Diglts Readout
Kit  Includes: Grey Color Plastic Case
MMS5314 Clock Chip PC Boards and Trans
former, 6 Green Color 0.3"' Tube Readouts,
All other transistor Drivers and other Com-

ponents. spedﬂl Oﬂly 519.95 ea.

6V 6AMPH YUASA
Wet Rechargeable Battery

Direct Drive by MM 5316 or Farchii 3817
$10.50 ea
JUMBO LED
Fachid
£ND 800

0.8 Common Cathode
Red Coror

ONLY $3.50 aa

NEW Y $7.50 ca.
Yuasa
L A **AJdd 50¢ Portaye lor
This item
AC ADAPTERS
110V AC Input
4.5V 100MA_ 6V 100MA
9V 100MA, 12V 100MA
52 85 each
12V 150M4 AC outpui
$2.00 ea

TRANSFORMERS

110V input
E Tv

$2.25¢a

with one group 165V $1.50 ea
0-3:12.2av 500MA  $2 752

MaN 74 Red $1.00
MAN 84 Yeliow $1.50
HP O] Red $120
DL 747 RZ D $2.50
DL 727 Double Digit  $2.50
oL 707 Red $1.30
FND 70 025 Red $060
FND503 05 Red S160

FLV-50 Submini Red $0.15 ea
FLV-209 Mim Reg $0 15 ea

SAE DIP SWITCHES

oy, ——

Part No 1004 692 aX5PST SwW
1008 692 BXSPST SwW

witches on a8 Mini DIP
n) Only $1.50 ea
8 Toagie P ot oniTOLs

16 puns Only $2.60 ea

SUBMINIATURES TOGGLE
‘{ SWITCHES
K SPDT

4 Toggle SP\\

b T On-None-On $1.30ea
X%

Ei) o
éf ’Nr DPDT On-None-On $1.50 ea
fuly

EECO BCD THUMBWHEEL
sif SWITCHES
& ¢ : §1.25 ea

o ¥ 10008 $215ea
12 vositions
a . 2

$2.50 ea
-~

posItians

Jumbo Red $0.15 ea.
Jumbo Green $0.25 ea
Jumbo Qrange$0 25 ea.

- A&

50 UA PANEL METER

MODEL €CT7001
Drive 6
Fairchild FND

5 0.5 Red LED
\ e with MONTH & DATE

NI 50/60HZ and ALARM

(') Only $28.50 ea.

/

12V CT S00MA
Recharaesbie AA S,/

120:12V tamp
r=, NI-CD FAST CHARGE

g BATTERIES
N BY SANYO
] ALL BRAND NEW

$1.60 sach 4 for $6.00

3t Oesigned 10 matal
Findet Scaleg from 0 10

QUARTZ CRYSTALS

1MHZ Comouter Crystals $4.25 ea.
3.58 MHZ Color TV
Crystalg S1.25 s
Use with Na1.on MM 5369 to make
pesfect trme base 10r clock

but can be ersved and vour
own scale but on 1o Brand
new inbon

Only 53.80 ea.

COMPUTER KEYBOARDS

' Standard Teletype Keyboards with gold
plated contact switches. All switches are in-
dependent and allow you to connect into any

form of output. Only $22.50

MODEL B speciaL ONLY $16.50 ea.

Fully ASCtl decoded with electronic parts
TTL logic. Used but atl in good condition.

The Ciimefightec Auto
Alarm 13 an electronic,
self - controlied auto Pre
r=—]
box of an automobile.
Two minutes after turming off the ignition,
the alarm automatically turns itsel! “on

tection system, normally
mounted Within the glove

When the auto is re-entered, the horn will,

sound alter a 1045 second entry delay. The
automobile owner, by inserting the ignition
key, will activate the atarm. Once activated
the alarm will sound tor Iwo munutes betore
automatically turning otf. The alarm then re
sets and s ready to dgain Drotec! the venicle
trom unwanied entry

FEATURES: Simple installation 5 wires,
Automatically tuins on when auto is parked
Adjustable entry time, Extended exit time 10
allow for unrushed exit from vehicle, Numer
ous applications include protection of boars
campers, trallers, motorcycles, trucks, Cannot
be deactivdted by “"hot witlng” an auto, Can
not be turned ol without ignition key. Neg
ative ground only

ONLY 510.00 per kit Completed Unit 516.00

MEMORIES

1702A Erasable Prom $13.50 ea

NATIONAL MM 5363 17
STAGE PROGRAMMABLE
OSC/DIVIDER  yenerdte A

60 Hs relerence Frequency
with 3 3.58 MHZ Color TV
X'TAL in Mini DIP Package

ONLY §2.25 each

2102-1 1024 BIT Static RAM $2.25 ea
Over 10 pcs. $1.99 ea
@ 2107A 4K RAM
in 22 pin DIP
4096 BIT Dynamic Memory, Intel
Prime Units

$16.50 each or 4 for $60.00

TTL AND CMOS PRICE LIST wilL BE
MAILED QUT ON REQUEST

— COMPUTER GRADE
Y =" CAPACITOR

[ 23 15500 MFD
7 v-DC
$495ea
5600 MFD
60v-DC
St.25ea

NEW ALARM CLOCK CHIPS

MM 5375 Saeries bv National 24 pin pack age
MultiDles  outbut whh brightness control

ONLY $3. 50-:. Dars .25 e

PAOGRAMMABLE OPTIONS | PART =
[Fiatume | ortion aslasacTaoTae
Iepat I Y| ¥ TY (¥
Frequency | W w2 . |
Tome
Duplay
Duptcate
Reqiter

) L]
08 Vot
P B mamn
Teawures - 20y
n.wu.m« x
=t ‘

o Fo nml o
[Seqment Our I'v.. ot Onplay

oot Puipiity x | I
AM o PM mu.....-.-.n.u.*l X
Indiaton | Oapavedsaiimes | [ x [xfax

MINIMUM ORDER $10.00. California residents add 6% sales and 1.50 to cover postage and handling.
Qut-of-state and overseas countries add $2.50.

SEND CHECK OR MONEY ORDER TO

AV,

AN

12603 CRENSHAW BOULEVARD e

STORE HOURS 10-7 Monday - Saturday

Circle 10 on reader service card

FORMULA INTERNATIONAL INC.

HAWTHORNE, CALIFORNIA 90250
For more information please call (213) 679-5162

9/61 Y38W31d3S
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= RADIO-ELECTRONICS

N
&

CLOCKS

6 digit AUTOMOTIVE CLOCK KIT complete
with a CRYSTAL TIMEBASE accurate to .01
percent. 12 volts d.c. operation — built in noise
suppression and voltage spike protection. Read-
outs blank when ignition is off — draws 25 mA in
standby mode. Has .3 in. readouts. Use it in your
car or for all applications where a battery-operated
clock is needed. Approximate size 3" x 3.5” x
1.75"

WITH BLACK PLASTIC CASE $34.95 ppd.
WITHOUT CASE $29.95 ppd.
ASSEMBLED AND TESTED $45.95 ppd.

MM 5320 TV CAMERA SYNC GENERATOR —
this LSt chip supplies the basic sync functions
for either color or monochrome 525 line/60 Hz.
camera and video applications, The price is $4.95
ppd. and includes the data sheet.

CMOS CRYSTAL TIMEBASE KITS with .01
percent accuracy, 5-15 v.d.c. operation, Draws
only 3 mA at 12 volts. Single 1.C. — very small
size — the P.C. board is 7/8" x 1-5/8". Choose a
main output of 50 or 100 Hz., 60 Hz., 500 or
1000 Hz., or 1 Hz. Several related frequencies are
also available on each board, in addition to the
main ones listed above. Be sure to specify the
Frequency you want. All kits are $10.95 ppd.

Flyer available — write for it or circle the reader
service card.

WNIBXUS

TRADING

Box 3357 Co.
San Leandro, Ca 94578

Circle 19 on reader service cara

CLOCK KIT $14.00

Includes all parts with MM5316 chip, trans-
former, drilled & etched PC board, all except
case. _#SP-284 314 or 2/$25

ASCIlI KEYBOARD, brand new w/paperwork
$45.00

AA NICAD CELLS brand new
$1.25 each 9/$9.00

C-MOS LINEAR all brand new RCA

) $ 60 | 747 $ .82 | CLOCK CHIPS
; 4 .50
o 55 [ 1a0s 39 | MMs314 - 53.00
3394 1.60 | 3401 80 | MM5316  3.00
741 .50 | 555 60 | 7001 8.00
POWER SUPPLY KIT
Puts out 24-12-6 volt DC 2 amps. Includes

xfmr, line cord, filter, silicon bridge.
#PK-2B  $9.00

B & L HELIUM NEON GAS LASER

Fully assembled, runs on 115 volts AC. Less
Laser tube. $15.00

POWER AMP TRANSFORMER $9.00

115 volts input, output of 96 VCT 2 amps.
$9.00 each 3/%$25

Please add shipping cost on above.
FREE catalog

SURPLUS
ELECTRONIC
P.O. Box 62 MATERIAL
19 ALLERTON STREET
E. LYNN MASS. 01904

Circle 66 on reader service card

TUBES!
36 Coer
tube
“oRoLR FREE

IF NOY SHIPPED
IN 24 HOURS

PARTS'

CORNELL'S
New Coiov

"33

IN LOTS OF 100

48 ST Ilonn

FREE Catalog. Strobe lights, UART's, memories,
digital thermometers, rechargeable batteries,
LED's, transistors, IC's unique components.
CHANEY'S, Box 27038, Denver, CO 80227

AMAZING ELECTRONIC PROJECTS and PRODUCTS:

Lasers Super Powered, Burning, Cutting, Rifle, Pis-
tol, Pockef. See in Dark—Shotgun Directionai
Mike — Unscramblers —Giant Tesla— Stunwand —
TV Disrupter—Energy Producing, Surveillance, De-
tection, Electrifying, Ultrasonic, CB, Auto and
Mech. Devices, Hundreds More—AIl New Plus
INFO UNLTD PARTS SERVICE. Catalog $1. Informa-
tion Unlimited, Box 626, Lord Jeffery Court, Am-

| herst, N.H. 03031.

RECONDITIONED test equipment. $0.50 for
catalog. WALTER'S TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

— econotrace — $39.50 —
CONVIRT TOUR “SCOPE TO A CALISRATED SEMI-
CONDUCTOR CURYE TRACER FOR THE LOWEST
COST EVER. MEASURE GANN, LEANAGEL 0VCIO,
MATCH PANS. ETC. ALL 8O3, BATTERY MICLUD-
ED. EASY YO OPERATE. MONEY BACK GUARANTEL.

SEND CNECK FOR *39.50 PLUS *2.00 FOR POS-
TAGL In5. & HAMDLING, COLO. BES. ADD

lab 3% % SALES TAX,

Bo

PO BOX 1972
BOULDER. COLO. 80302

COLOR video tape recorder $250.00. T.V.
camera $150.00, videotapes $5.00. Cartrivision
manuals spare parts and bulk videotape. Send
stamp to: DENNIS TRIMBLE, 5835 Herma St.,
San Jose, CA 95123, 408-227-6330

LOW cost digital/analog test equipment. Excep-
tional values. Free catalog. SALEN ELECTRON-

QUALITY ELECTRONIC COMPONENTS

NEW DISCOUNT SCHEDULE
SAVES YOU EVEN MORE!

{
AMD

MICROPROCESSOR
0-70°C 480 ns Clock Period 500 ns Max Access Time

INTEGRATED CIRCUITS — TTL, CMOS, LINEAR & MOS

8080A $34.95 2102-1 $1.99

1024 Bt Random Access Memory

400 .21 M3 .0 4174 .98 | 4001 .2 | w073 2
0 .2 7474 X 4175 93| 4002 .23 | 075 A
102 2 105 8 4176 79| w05 1.7 | 4081 A
403 .2 2478 32 4177 J9 | 4007 .2 | AR .3
404 ) 7480 4180 70 | 4008 .79 | 4502 e
405 .21 82 0 4181 215 | 4009 .44 | 4510 B!l
06 7483 70 4182 .79 | 4010 .44 | 4511 .05
07 .28 7485 .89 4184 219 [ 401 B | B4 .80
408 .21 ;se . 4185 219 | 4012 D | 1S -8
409 21 489 219 4188 350 | 413 40 | 4518 ]
410 .20 740 44 4189 1.50 014 96 | 4518 1.4
41 2 N 0 4190 1.2 | 4015 .9 | 450 118
412 .21 497 M 419 1.3 | 4018 40 | 4577 1.68
413 7493 4192 88 | 017 105 | 45 .88
44 .89 7494 70 JON93 8 | 4018 1.05 | 4585 .2
416 25 7095 70 4194 B8 [ 4019 7 | IMIOK T80
47 25 74% 70 4195 88 | 4020 114 | tMIUN 18
420 74100 1.2 419% 88 | 4021 1,14 | LM3OTS 1.25
41 . 74107 %0 4197 .88 022 9% [ LMOTS 1.25
. 7409 13 4198 140 | 07 273 | LMMOTE 1.25

425 . JN21 3% 7419 1.8 4024 .84 | LMIOT121.2%5
26 . M2 u 74251 109 | 4025 23 | (M34OT-15 125
a7 . 23 61 77y S8 402 1.68 | LM3407-18 1.25
428 4125 40 4365 .67 | 4077 40 | LMMOT-241.25
430 4 €0 4366 .67 | 4028 89 | LMIOON .88
37 . 03 0 4367 87 | 4029 1.4 | NES3T 374
433 . 4141 88 4358 87 | 4000 1 | MESAOL 204
437 445 70 5150 1.31 | 4033 151 | NESSSY 48
438 .25 4147 1.63 5450 .88 A4 3.50 | NESSAA .88
440 .21 4148 1.30 7451 61 | 4035 1.4 | NES6DB 383
4l 4150 1,16 75452 61 | 4040 114 | NESSIB 383
4“7 415) 70 TSAS3  6) | 4041 .79 | NESA2B  3A3
7443 63 14153 65 75454 6t 042 79 | NESESA 1.5
744 63 458 1.@ 75491 81 | 443 70 | NESGSY 1B
7445 .70 4155 0 75492 .84 4044 .70 | NESOTY 1.3
448 70 ) n 75093 109 | a0 186 | w -
a7 70 4157 ;0 75494 109 | 4049 40 | uATIOCA 44
448 .70 460 (88 8093 40 | 4050 40 | vAMICA S3
450 21 461 88 8094 40 | 51 1.2 | AIBCA &
453 .21 4162 .8 8095 .67 | 4052 1.2 | wATICY M
454 .21 4163 .88 809 K 053 72 | wAZ4ICA 70
450 .21 4164 9% 8097 47 | 4060 1.3 748 49
7470 .30 74166 1.26 8098 .87 oo . | MOSBY 3
U % 74170 264 82525 219 | 4n @ | 2021, 1%
74173 .42 4000 A 072 .23 | s0soa 3495

TRIAC.TO220 PACKAGE

ICS, P.O. Box 82, Skokie, IL 60076
NATIONAL MATO01A
DIGITAL ALARM CLOCK MODULE

with Transformer and Switches

$12.95!

- 00067 =

SLane { i

+

woart uamonrcae |

MAT00TA $9.50 when z
purchased without transformer H
& switches 2

tom 2t
s

ennrers contagy

FEATURES:
e Bright 4 Digit 0.5’ LED Display
o Assambled & Testod Module

You only need connect transformer & switches
12 Hour Format with PM indicator
30 or 60 Hz Operation

Power Fallure Indication
Brightness Control Capability
Alorm and Snooze Timers
Compact 3.0''x1.75"

A Great Bargain, but Quantities
are limited — So Order Nowl

BlSHOP GRAPH'CS Printed Circult Drafting 10 AMP/400 YOLT ,,‘A‘”nv‘.::::l:u Me.
Alds ere now evallable from DiglXey 50¢ $1.00
DATR BOGES REED RELAYS | v\ WATT 5% CARBON
TILIC's - 592 poges . .. .. $4.00  INTERFACE IC's - 464 pages $4.00 1.5 Amp SPST N.O.
LINEAR IC’s - 704 pages. . . $4,00  VOLTAGE REGULATORS - 128 Contocts FILM RESISTORS
CMOS IC's - 256 s....$3.00 POYSTo g aers o cmas oo 83 :g;goi: ﬂg ;ns/g 3¢ onch in meitigies of 5 por valve
pege i
TRANSISTORS . 288 pages. 'um LINEAR APPLICATIONS - 432 Yo c;| HE dg,( $1.70/100 of smme valwe. 10 ohm tu 1.0 mey
MEMORY IC’s - 597 s . $3.00 PEgES. . . ... v Coil $1.70 §125/C
SILICON TRANSISTORS 1.C. SOCKETS WIRE WRAPPING WIRE
MPSO18, MPS930 MPS2220A, MPS369A, MPS2712. MPS290TA. MPS3392. MESSON, |8 Fin Solder Tob 17 | pra.cut wmd atripped Kymer insuisted wh
MPSII94, MPS330S, MPSIS63, MPSJsaS MPS3638A, MPSIOH0. M 14 Pin Soider Tob .0 - 7 e =
| M b ZN3906, 2N41 24, 2NAT26. 2NAAD), T | 16 Pin Soder ot 72 | 187 10 1507 I red or bleck. Alss 1o In bek
4410, PNAB3S sw71 PNS129, PNSI33, PNSIM, PNSI37, PNI3A, 18 Pin Solder ;: ? ,
5139, 2N5210, PN 6, in j
o | SHEEE
MPF102 .36 $30.60/C 2NS4ST .48 $41.00/C MPSA13 .28 $24.00/ d ! n Solder i
= shewmioo % | RESISTOR ASSORTMENTS
AP SUPER STRIP lI—Universal Breadboarding 16 Pin Wire.-Wrop .30 Son 10N V4 W. Val. fram 1.1 %0 11 sag (424 pou) $12.08
Element with 840 Solderiess 13 Pin Wire WP 60 | 50 1o 0 . Vel trom 10 90 3.6 mep 1390 ) $12.00
24 Pin Wire-Wrop .86
Plug-n Tle-Points 28 Pin Wire.Wrop 1,23
$17 40 Pin Wire-Wrop 1,00 VOLUME DISCOUNT SCHEDULE
= » Dlossent
el Torad Olessunt  Tordd
HARDYWARE s 0008 249 NS 100.00-14%9.99 LESS 158
256 Y% Saew  .99/C 7.20/M 3 500 00-§999.99 LESS 0%
2:56 %A Screw R/CT65M |15 Boos wWBS 108 1000008 . LES BN
440 :A Screw SSIE 3.60/M — then Add the Srenderd Charge Below
Tt L s :;%m STANDARD SHIPPING /HANDLING
[543 ;7‘55;- ZEIC 48N CHARGE
..... 153 ow 90/C 585/
2.5 Hex o SSiC 3e0/M [[| ¥ 7 worchntivn tovel ohror daswemt it butwmen
440 Hoxt Nut  .SS/C 3.75/M |1 s 0005 49 . okd 200 § SOLOOIWW ood B2
:g; NH" Rt :8;% :(])gm $ SO . G075 SIXO0Aw . Mo Chorge
ox E . $ 25.00-549.9% . add 30 50
LED DISPLAYS s WATY ZENER DIODES :oz ndr-mh': ﬁl(ggm Vecbudus chipping & Insrance 1o WSA & Comn
FNDIST €.C, 375" . $1.75 | INS226B 33v .15 $11/C INSZB6B 7.5v .15 $11/C | no. 6 Lockworher 45/C 3-00/M — T
PN . 17 1N52278 38 .15 §11/C  INS237B 8.2 .15 $11/C COO ONDIRS ACCEPTYD POR SAME DAY
Tios c5 0 I | INSE A NS DN/ INenaa 87v 13 411/ | Mo- 8 Lockwasher 4S/C 300/M SHPMENT - CALL 7188014674
ND507 C.A. 500" - $1.75 -1
momeCC g B30 | e 43 b e el ¢ MV e e p :
N v v it -
FHDEO? C.A. 000" . §3.50 INSzats Se 18 1/C a0 v 18 )1/C |l 20y Quatley Componegie seld” it
LED LAMPS NS2378 Sg:.lg gmg }N.mn }g« :z m,{g OON'T FORQIT TO APPLY vOLUME DISCOUNT ABOVE
“ﬂ%ﬁ}m :k }Ns% o .{ssn/c 1Ne3ea8 1av 13 $11/C DIG"KEY CORPORATION
e B WBSVAEBISTNC NSNS I | pO. Box 677 Thief River Falls, MN 56701

Circle 97 on reader service card



EVERYTHING REDUCED
LOWEST EVER IC PRICES

— IC SOCKETS LINEAR SEPTEMBER SPECIALS 7L ;
7400 RE) 7451 47 74153 89 Solder Yeil - low profiie 3n S. 7432 $.19
R e T o o X Tyt e a2 | 59 DISPLAYS CALCULATOR JUMBO LED 7437 .20
7402 5 7454 W7 74155 .97 14 pin 20 8 pin 59 309K .89 MAN1 139 CHIPS Red 12 7438 18
7803 .15 730 741% .97 16 pin 2 e <63 340T+5v .99 NSN7IL 119 5002 119  Green .12 7446 69
7404 6 7464 -35 74157 .9 18ipin 29 340T+15v .99 NSN74 119 5005  1.29 Yellow .12 7474 .22
;ws ;: ;:‘;: :z ;::: 1-;; wll_!! WRAP : goid plate bLY] .21 MANS 139 5738 1.95 7490 .39
o m o ™ zam o R = 200 32102 Lo .:;
7408 a8 7a73 3 a2 39 e 9602 -59 749123 ot
BRI B 70 0 | Geon s wma 1m aes 8 :;’:z' l;z 1K STATIC RAM ;::2; i~
7410 .16 4 b 4164 R.] - g b . o
- R I I R COMPUTER QUALITY $1.69 7ue3 7
7413 43 7483 .68 74166 125 % y p ~
4006A 135 MI2A .M WTIA 26 s
7414 65 7485 .88 724170 210 S S O
e 35 e W azd onee | OSUA 2 DA 2 pitly o FREE R ESISTOR Kl MEMORIES
7417 35 7e89 LB 7a74 13 : SURRTIA B 1103 $ .95
7420 6 74% ;: 4178 .97 ‘°°w m’: Z 32: ':: ﬁ;:: g W IT H EV E R Y 50 O R D E R 1702 8.95
e NoTw womm om e » owm s owea 38 180 carbon film resistors ¢ 5%, % or % watt. 15 each of 5203 8.95
7425 7 7433 8 74180 .90 WI2A .25 4W0A M 4518A 156 12 values. Firsi quality resistors supplied in a durable 5260 .95
7426 % 7494 78 74181 245 0134 45 40I5A 1.7 45I8A 156 clear styrene utility box with color code chart. 5261 .95
7427 2 745 79 742 .79 Rl P Rl g esstA S0 Includes 15 each 100, 220, 470, 1K, 1.5K, 3.3K, 4.7K, 5262 119
7430 20 74% .79 74184 190 z‘“ '-z BA '-;; 6.8K, 10K, 33K, 100K, 1M. F93410 1.39
7432 23 74100 98 74185 120 : :
7437 25 74105 44 74187 575 JOI7A] AEO1RRY0E0A Blss)
7438 25 74107 7] 7419 115 SPECIAL DEVICES
7440 s 7em 38 a1 s 74000 .19 7474 104 74C162 249 | 372 AF-IF Strip Detector DIP 2931 | iNEAR CIRCUITS
2% & 7072 'n 24192 :95 74C02 26 74(7s 134 74C16) 266 546 AM Radio Receiver Subsysiem DIP .75 300 Pou v Wex luper 728 105 s 7
7442 5o 74123 65 74193 45 74004 44 74C107 113 74C164 266 1310 FM Stereo Demodulalor DIP 2% 01 Hi Pert Op Amp mDIP 105 "™
7443 73 74125 54 74194 125 7408 68 74C151 262 74173 222 1496 Balanced Modulator-Demodulator .99 02 Vol followmer 105 5
74 73 T8 S8 74195 4 741035 74C154 315 74195 226 f1800  Stereo multipleses DIP 41 e NeR VReg 105 80
eas Y nl o e s 74C20 35 74C157 176 B0C95 115 L ULN2208 FM Gain Block 3db (typ) mDIP 118 a5 Pos V Rog T0-5 7
7446 B e e re1sr 73 74C2 161 74C160 248 80C97 % JULN2209 PM Gain Block 4adb (yp) mDIP 138 | 0 B VPR
59 79 74145 Ti04 2590 1 74C7) 104 74C161 249 2513 Character Generator 641815 DiP-24 10.20 W08 Meiro Pwr Op Amp mDIP 1G-5 .89
7448 79 74150 97 74199 1.69 .M Transistor Array DIP-14 7 09K SV 1A regulator 10- 135
7450 A7 ST 79 74200 545 310V tollower Op Amp mDip 1.07
THESE DISCOUNTS APPLY TO TOTAL OF ORDER — SPECIALS INCLUDED 311 Hipert v Comp mDIP 105 95
LOW POWER 319 Hi Speed Dual Comp DIP {83
as2 w2 ue e |10%OFF ON ORDERS OVER $25 | = mizi &
402 @ 7455 B A9 1m0 (o] 320k Neg Reg 5.2.1210-) 139
74103 i) 7471 . 74193 1.50 o 322 Precinion limer DIP 1.70
me 3 an 2 a2 |15%OFF ON ORDERS OVER $100| i Gt imor
74106 . ] 74473 .56 74198 225 339 Quod Comparalor DIP 1.58
740 B a7e 56 7elies 225 LARGE QUANTITY PRICING AVAILABLE ON REQUEST 30 Pos \ cem (SY. 6V BV 1Ay
M0 B azs 75 T4eS 230 PLEASE SPECIFY ITEM AND QUANTITY 15V, 1BY. 24¥) 10-1 1.69
74130 .9 74185 109 31401  Pos b reg 5V, 6V BV 12V
7062 139 Teime 65 g— -~ 15V, 18V, 24W) 10- 220 149
ACC Ich AMPL DIP 1.20
LOW POWER SCHOTTKY ‘I:":;'L',‘:AM e - . CLOCKKIT :;: Abb :‘.: ;rlr.lo' DIP 29
;:lsoz :: ;::::: i? ;::::7 L:: no; 1024 :-'n RAM MOS dy'::mk 8 pin ::9; 6 DAGITSI(NS/IL) 373 AM/EM/SSB Steip 10-5 242
740504 36 740542 1.0 7e1Si6s 220 | 1702A 2048 bit PROM static electrically 1095 | MM5314 CLOCK CIRCUIT 176 PovV Reg mDIP 68
761508 .38 7e1876 .59 7605193 2.20 programmable UV erasable 24 pin 2 PC BOARDS (CLOCK & DISPLAY) 180w Audio Amp DIP 1.30
761510 .36 741890 1.30 7418197 2.20 [ 2102 1024 bit RAM static 16 pin 1.95 | ALL TRANSISTORS, RESISTORS 380-8 .bw Audio Amp mDIP 128
741520 M 741593 1.0 5203 2048 bit PROM static el«lrkallyv 1095 § CAPACITORS & 3 SWITCHES $14.95 M1 to Nouse Dual presmp DIP :;:
programmable UV erasable 24 pin :1 Lo Noise Dudl preamp DIP 1-95
HIGH SPEED 5260 1024 bit RAM MOS dynamic 16 pin 195 TwaALL TRANSFORMER $2.95 P High Slew rale Op Amp
i 340 P dri 10-5 295
ww Cmwn x o we % |5 i e gk ko1 |woopin cast Unasstmep) sss | 3 TS 3
.25 ] E
Toos 5 s 1 tems o3 | 82523 25 PROM.SCHOTIKY 16 pin 369 | CLOCK KIT, TRANSFORMER & CASE $20.95| s55  times mDIP 6
74HO8 .25 T4HS50 .25 T4HI01 58 [ F93410 256 bit RAM bi-polar 16 pin 195 _556A Dual §55 Timer DIP 1.19
T4HI0 .25 T4H52 .25 74H102 - 74187 1024 bit ROM TTL 16 pin 5.75 0 ::nr lo.kr: Loop glr i
TOHW s TeEY oS 4L @ 74RO Zselad AAMIrkstaien pin .45 DVM CHIP 4% DIGIT i el vy 6708 3
78] Jfeas [RIAHES RS T I ks MM 5330 — P channel device provides 566 bunction Gen mDIP 1O-5 195
TAHDY 35 T4Ho0 .25 4H108 - CLOCK CHIPY all logic for 4%2 digit voll meter. 16 pin 567 lone Decoder mDIP ",s
MM5311 6 digil multipleed 8CD, 7 seg, 12-24 DIP with data 9.95 N T
SCHOTTKY Hr, 50-60 He — 28 pin ‘-‘5’ 1 710 HiSpeed Volt Comp DIP 3s
74500 38 74508 52 74522 .38 F MMS312 4 digil multiplesed BCD, 7 seg, Ipps. DISPLAYS DISCRETELED'S 711 Dual Dilterence Compar DIP B
74502 .45 74510 38 74532 52 12-24 Hr. 50-60 Hz — 24 pin 3.95 MAND $1.95 ME4 $ .M 713 % Reg DIP 2
74503 38 74820 38 74574 38 | MMS34 6 digit multipiexed 12-24 Hr, 50-60 Hz MANZ 195 MV30 12 73 Ditt. video AMPL 105 ]
Te504 45 24 pin 51 MANIA 19 NSLI0O 42 n?; Dua e :)p'Amp D1 5
8000 (NATIONAL) MM5316 :odi!il. 12-24 Hr, 50-60 Hz, alarm P MANS 225 :::::; 2 T4t Comp Op Amp mDIP 10-5 ok
pin g MANG 249 -5 741 Dual O g
8091 61 8220 149 8811 .65 | 537AA 46 digit. 12 hour, 60 Hz snooze alarm MANT T LY Veequhdi T4y g QIR o 105 ;;
8092 Ky a0 219 a2 102 brightness control capabiity, alarm MANE 225 My 5020 1304 FAY Muips Stereo Demod DIP 1,07
895 L2 s 149 sz 219 tone output — 24 pin a9l anes 225 RED gs 1307 #M Mulps Stereo Ormod DIP 78
0n 80 8520 116 ssd 219 | 17001 6 digit, 12-24 Hr, 50-60 Ha, alarm, bitiex | 25 CREEN -l: L) G
. H i ity — Al
:';3 ;.:: :;s.; 1_3 881 l: timer and date circuits — 28 pin 5.95] ENDsoo  1.09 :::::" b 1458 Dual Comp Op Amp mDIP I
214 148 e 70 :; A NS7IL 1.39 ) ‘ 1800 Siereo multiplever DIP 2.48
cALCULAth cHiPps i MULTIPLE DISPLAYS 1900 Quad Amplther Dip 49
CT5002 12 digit. 4 function fixed decimal N3 } digit 17" ved LED 179 7524 Dual core memory sense Amp 7
8000 (SIGNETICS) battery operation — 40 pin 195 AR L LS L ’ 7525 Dual core memocy sense Amp 90
823 579 BT 159 CT5005 12 digit, 4 function plus memory, fised "';"":s' 5 digh .11 red LED 349 8038 VoMage contr ow. LI “i6
decimal — 20 pin 4 " 8864 9 DIC ted Cath Dvee DIP 225
::;.)o 30 9309 . 3507 o1 MMST2s 8 digit, i fanction, floating decimal "';‘m- 4dight .11 red LED 325 tS0r Bl (Fns i fecs D;' o
a . . 18 pin 198 N 1 75451 Dual Perepheral Or ot 35
o e 2T 01 T lMMs7 6 digit, 4 function, 9V battery $P-425-09 9 digit .25 gas disch. 17 erll A S
DTL opfrflbon —_ |.l pin 295 OPTO ISOLATORS 75453 {151) Duul Periph Driver mODIP 35
930 15 9w BRI ) )5 [[MMS738 8 digit, S lunction plus memory and MCOD2 Opto holator diode 109 75491 Quad seq Driver tor LED DIP 2
932 5 944 s %2 15 (omt.:m Iloal;v‘ig g«lmal. 9V battery ! mMCT2 Oplo isolator transistor 70 75492 Hes igit driver DIP 80
ration — 24 pin .S
e B 5 %315 4 aas729 9 digit, 4 funciion, 9V battery
SparaNoni— 2spin a2 FREE CATALOG AVAILABLE ON REQUEST
POCKEY CALCULATOR KIT
5 1uNEtion plus Constan SHIFT REGISTERS Satisfaction guaranteed. Shipment will be made postage prepaid within 3.da's from
[ aN b mamaniERth Ee01) ;01“ Bit¥crop dyn: - receipt of order. Payment may be made with personal check, charge card (include
Srvich 8 dw pin -
"_‘, 4y plos Overflom MMS5016 500/ 312 bit dyn. number and exp. date), or moneyorder. Phone Orders — BofA and M/Ccardor C.O.D.
baitery saver = uses 8 pin .59
e e e §15-4025  Quad 25 bit » Add $1.00 10 cover shipping and handling If order is less than $10.00.
= e 2504 1024 bit multipleved dvn California residents ada sales tax. Include shipping espense for orders. shipped out of
b S o 38 ‘ U.S. and Canada approsx. 15% of order.
Calc. kit & Adapter $9.95 UNIVERSAL BREADBOARD

Batteries {alkaline. disp.) .00

Data included with order on request.
Add $.30 ea. if item is priced below $1.00

Siver plated 1oppe
v "

LIPT NN L IV 2N WIPT- TR TN
Vervotile snd umple 1or biesd
boarding 10 crcuitnn $¢.50 o8,
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s- DI SALES co- P. 0. BOX 28810 DALLAS, TEXAS 75228

ALARM CLOCK KIT SiX DIGIT LED

Thousands of hobbyists have bought and built our original clock kit

and were completely satisfied. But we have received many requests
for an alarm clock kit with the same value and quality that you have
come to expect from S.D. So, here it is!

THE KIT INCLUDES:

Mostek 50252 Alarm Clock Chip
Hewlett Packard .30 in. common cathode readouts.

NPN Driver Transistors
$9.95

Switches for time set

Slide Switches for alarm set and enable
PCB - 3.00
XFMR - 1.50

Fitter Cap

IN4002 Rectifiers

IN914 Diode

.01 Disc Cap

Resistors

Speaker for alarm

1 LED lamp for PM indicator.

—t
—_- == Ha =N =

MOTOROLA POWER DARLINGTON — $1.99
BACK IN STOCK!

Like MJ3007. NPN 80 V. 10A., HFE 6000 TYP. TO-3 case.
We include a free 723C volt. reg. with schematic for a power supply.
SPECIAL — $1.99

MOTOROLARTLIC'S N
Brand new, factory prime. Hard to find, but still
used in a variety of projects. (See the RTL Cook-
book by Howard W. Sams.)

MC724P-59¢ MC780P-89¢c MC791P-69¢
MC725P-59¢ MC785P-49c MC792P-59¢
MC764P-49c MC787P-89c MC799P-59c
MC767P-69c MC788P-49c MC9704P-89¢c
MC771P-49c MC789P-59c MC9709P-69¢
MC775P-89¢ MC790P-89¢ MC9760P-63¢

MV-50 TYPE LED's 3DIGIT LED ARRAY — 75¢

by LITROMIX by LITRONIX
10tor $1 DLIIMMB. 3 MAN-3 Size Readouts in one
Factory Pnme! package. These are factory prime, not

retested rejects as $0id by others.
compare this price! 75¢ 3 tor $2.

i

60 Hz. Crystal Time Base
FOR DIGITAL CLOCKS $5 95

S. D. SALES EXCLUSIVE! )

FEATURES:

€0 Hz output with accuracy comparable to a digital watch.

Directly interfaces with all MOS clock.chips.

Super low power consumption (1.5 Ma typ.)

Uses latest MOS 17 stage divider IC. g\)"

Eliminates forever the problem of AC line glitches.

Perfect for cars, boats, campers, or even for portable
clocks at ham field days.

Small size, can be used in existing enclosures.

KIT
A. .
5102
¢o®
W

TmMmoow

G.

Kit includes crystal, divider IC, P.C. Board plus all other necessary
parts and specs.

SALE ON CUT LEAD SEMICONDUCTORS
Leads were cut for PCB insertion. Still very useable.

1N914/1N4148

1N4002 1 Amp 100 PIV
1N4745A 16V 1W Zener
EN2222 NPN Transistor .
EN2907 PNP Transistor
2N3904 NPN Driver Xstr.
2N3392 GE Pre-amp Xstr.
C103Y SCR. B0OMA . 60V

100/%2
40/$1

201$1
20ie) ALL NEW.
2ole1 UNUSED.
5/$1 SOME ARE

25181
25181 HOUSE #

10/$1

SLIDE SWITCH ASSORTMENT
Our best seiier. Includes minature and standard
263, single and Muili-posilion umts. All new,
first quality, name brand switches Try one pack-
w you'll reorder more. Specl — 12 for §1
{ ment)

"

DISC CAP ASSORTMENT
PC teads. At |east 10 different
values. Includes .001, .01, .05,

A

MOS 4 DIGIT COUNTER IC

All in one 28 PIN DIP. 4 Decade counters, latches, MUX circuits, display decoders, etc.
Features: 5VDC operation, 25 MW power consumption, BOTH 7 segment and BCD outputs.
Pertect for DVM's, frequency meters, tach's, etc. Can be cascaded for more diglts. #5002 -
$8.95.

8008-1 MICRO PROCESSOR

New Units. High speed 8008. Almost twice as fast as unlits sold by others. Still a very versatile
and widely used MPU. No data book, only pinout data included at this price. $12.50
LIMITED QTY.

Common Anode
Common Cathode

plus other standard values.
47 mfd 35 V-10/81 68 mid 25V-8/$1
Brand new by Sprague. PC leads
RESISTOR ASSORTMENT
1/4W 5% and 10% . PC leads.
Reted 35 WVDC. t.vrnqn style with P.C. leade
Most popular value for habbytsts. Compare at up
FAIRCHILD BiG LED READOUTS
A big .50 inch easy to read in either
cathode.
FND - 510 CHOICE
FND - 503 $150 ea. 6for $7.50
by RAYTHEON.
4 FOR $1

1101 ARAM IC
256 X 1 BITS. Perfect for 8008 or small systems such as telephone dials that do not require a
lot of memory. Special 59¢. 8 FOR $4.

60 FOR $1
UPRIGHT ELECTROLYTIC CAPS
A good mix of values. 200/82
1000 MFD FILTER CAPS
? 10 $1.19 each from franchiss typs electronic perts
stores. S O Soeciai 4 for 81

Now anode
OF COMIMOn Take your pick. Supsr low curment drain, only 5 MA per

pegrentiypecs YOUR

DUAL 741C (5558) OP AMPS
MIni dip. New house numbered units
FET'S BY TEXAS INSTRUMENTS — SPECIAL 5 for $1
#NS-75 bt with an intemal house number. TO-G2 plastic cass. N. Channel,

| unction type FET.

We 0o not sell junk. Money back
on every item. No C.D.0

S. D. SALES CO.

C & K MINI TOGGLE SWITCH
#7103 SUB MINI SPDT Center OFF. Special - 99c.

—*_—

9
Texas Res. add 5% lax. Postage
rates went up J0%! Please add 5%
of your 1otal order 1O help cover
Shipping.

ORDERS UNDER $10
ADD 75c HANDLING.

P.0O. BOX 28810
DALLAS. TEXAS 75228

T Kamem -

TTL INTEGRATED CIRCUITS

7400 — 19¢ 7430 — 19¢ 7476 — 35¢ 74153 - 75¢
7402 - 19¢ 7432 34c 7480 -~ 49c 74154 — 1.00
74L04 - 29¢ 7437 - 39¢ 7483 — 95¢ 74157 — 75¢c
74504 — 44c ;438 ‘3§c 7485 — 95¢ 74161 — 95¢

440 — 19¢ 7486 - 45c 74164 — 1.10
;:g; _ ‘225 7447 ~ 85¢ 7490 — 65c 74165- 1.10
JatEl 2 Toc 7448 — 85¢ 7492 — 75¢ 74174 — 95¢

7451 — 19 7495 — 75¢ 74181 - 2.50
7410 - 19¢ 7453 — 19c 7496 — 89c 74191 - 125
7411 29¢ 7473 — 39¢ 74121 — 38c¢ 74192 1.25
7413 — 50c 7474 — 35¢ 74123~ 65¢ 74193 - 1.00
7420 19¢ 7475 - 69¢ 74141 75¢ 74195 — 69c¢

Circle 82 on reader service card

ORDERS OVER $15 CHOOSE
$1 FREE MERCHANDISE

FOREIGN ORDERS MUST BE PAID IN U.S. FUNDS
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TOUCHTONE KEYBOARD
clcj)ll:\n;%lggm o T

with keytops. For encoders, combination locks, etc.

21L02-1 1K LOW POWER
500NS STATIC RAM

TIME IS OF THE ESSENCE

And so is power. Not only are our RAM's
faster than a speeding bullet but they are now

very low power. We are pleased to offer prime,
new 21L02—-1 low power and super fast RAM’s.
Allows you to STRETCH your power supply

. 12 switches and tops, including O thru 9. Switch
farther and at the same time keep the WAIT contacts are independent, allows hook-up to any matrix.

light off. Keytops easily removed.

8 for $17.50 g

4K LOW POWER RAM BOARD KIT

Imsai and Altair 8080 plug in compatible. Uses low power THE WHOLE WORKS
static 21L02—1 500 ns. RAM’s. Fully buffered, drastically

reduced power consumption, on board regulated, all sockets $ 8 9 95
and parts included. Premium quality plated thru PC Board. [ ]

Call your BANK AMERICARD or MASTER CHARGE
order in on our
CONTINENTAL UNITED STATES TOLL FREE WATTS:

1-800-527-3460

WW TEXAS RESIDENTS CALL COLLECT:
' arge
214/271-0022

(i)

Please call between 8:30 AM and 6:00 PM C.S.T. — Monday

v

1 M O R E TI M E through Friday. You may also call to check stock or just ask a m
question. However, only B.A.C. and M.C. orders will be accepted. =

We do not ship C.O.D. (See terms of sale on other page.) Z

m

b

b

~

(=]
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SEND FOR

FREE GATALOG
WITH ALMOST
3000 ITEMS

INCLUDING
B&K,EICO, RCA,
FLUKE,SENCORE,
SIMPSON, HICKOK
and LEADER

plus a complete line
of tubes, tools and
electronic supplies
at prices you wonrt
believe.

FORDHAM

RADIO SUPPLY CO.. INC.
855R Conklin St.. Farmingdale, N.Y. 11735
Tel: (516) 752-0050

Circle 63 on reader service card

™ME BIGGEST!

COMPUTER STORE in the WORLD

NEW MICROCOMPUTER KITS
USED TERMINALS, PRINTERS
USED DISK, TAPE DRIVES
USED MINICOMPUTERS

AMERICAN USED
COMPUTER
WAREHOUSE
STORE

617-261-2701
584 Commonwealth Ave, BOSTON 02215
TUES, THUR-4:30 to 9:00; SAT, 9:30.5:30

] ] ] ] o ] r]
COMPUTER SYSTEM
Multipracessor design allows 8080/680 8/685 y
orhersto work together. sharememary. | K RAM. | Proc
ess I5iC Systems with I Power Cabiner. Display.
TTY interfaces under $500 Many options. Electronic Tool
Co. 4736 W. £l Segundo Blvd.. Howthorne. CA 90250

CANADIAN discount and factory clearouts cata-
log. Top brand stereo equipment, calculators,
test gear, CB & communications, telephones.
Factory dumps—government surplus. Amazing
bargains. Unusual items. Rush $1. ETCO-RE,
521 5th Ave., NYC, 10017

MANUALS for Govt. surplus radios, test sets,
scopes, List 50¢ (coin). BOOKS, 7218 Roanne
Drive, Washington, DC 20021

MAGNETS. All types. Specials-20 disc, or 10
bar, or 2 stick, or 8 assorted magnets, $1.00.
MAGNETS, Box 192-F, Randellstown, MD
21133

JAPANESE transistors. All transistors original
factory made. Free catalog. WEST PACIFIC
ELECTRONICS, P.O. Box 25837, W. Los
Angeles, CA 90025

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

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, CA 92105

NEW Canadian Magazine, "Electronics Work-
shop’', $5.00 yearly, sample $1.00. ETHCO, Box
741 A", Montreal

CARBON film resistors—'/sW, 5% 10—4.7 meg-
ohms for 3'/2¢ each. Fifty per value $0.85.
Discounts available. Free samples/specifica-
tions. Other quality components. $1.00 postage.
COMPONENTS CENTER, Box 134R, New York
NY 10038

TELETYPE equipment for beginners—experi-
enced computer enthusiast. Teletype machines,
parts, supplies. Catalog $1.00. ATLANTIC
SALES, 3730 Nautilus, Brooklyn, NY 11224. Tel:
(212) 372-0349

FREE catalog. IC's, Semi's. CORONET ELEC-
TRONICS, 649A Notre Dame W., Montreal, Que.
Canada, H3C-1H8. US Inquiries.

PLANS & KITS

HATE commercials? Device for color TV's kills
commercials automatically during B&W pro-
grams. Easy construction/installation. Plans
$2.50: ASI, Box 273, Laguna Beach, CA 92652

DESCRAMBLERS: Severai protessional models
that work with all scanners. Tone encoders/
decoders. Scanmate, AAPP, radar detectors,
Big Ears, alarms, books, kits, parts. Catalog 25
cents: KRYSTAL KITS, Box 445, Bentonville, AR
73712

e AC or DC oper.

e 6-Fairchild .50" LED Displays
e 0-60 Min. Elapsed Timer
e 12 Hr. 60 cycle oper.

The BIGGEST “BRIGHTEST” BESTEST )
6 Digit LED Alarm Clock & Elapsed Timer Kit

available at this value anywhere

$17.95 Complete

® 5375AB Nat. Clock Chip

* “Freeze” Feature on any Mode
® 24 Hr. Alarm w/snooze

Field Tested over 6 months

RADIO-ELECTRONICS

-
N
(-}

The kit contains P.C. Boards, Xformer, and EVERY Part Required for the
Clock and all options except Cabinet or Crystal Time Base for D.C. Oper. If
desired, see below.

Clock Cases Crystal Time Base Kit
A t
Wood Grain, Dark Qak Finish & Filter — $4.00 for D csogga on
| Plexiglas {Choice: Bt.. Wh., Blue, Smoke) — $3.00 $5.

EASY-TO-USE 4kx8 MEMDRY

This is a multipurpose, simple, and cost-

ELECTRONIC COMPONENTS — A small SAMPLING

effective memory. Does your 6800, 6502,
8008, SC/MP, or other processor need some
memory? The NAKED RAM is compatible with LM309K - 5 Volt Regulator - Raytheon 79¢
any system using a bi-directional data B 12' 15' & 24V (pos. 99¢
buss. Own a JOLT system? The NAKED RAM """w‘ LM340T Series Regs. 5'[)6' i (pos.) & fon G0
is directly compatible ... it even comes LM741 Op. Amp. 14 Pin Dip Pkg.
with the appropriate 40 pin connector. 2N3055 NPN Transistor T0-3 Pkg, 59¢
ThiT :it useks 2‘}25 alnld lgraws under 1A; Siood prer;s:r':e'éf'% :oz;e'?l‘g; 2N4904 PNP (complement to 2N3055) v 69¢
¢ ludes sockets for a 5% those who have if. don’t knOw il
g T T e T S nen s s oee noner | |25 Amp - 200 Volt Full Wave Bridge $1.49
TERMS: No CODs; Caf nes add tax. Masten O o v oPirare 10 Pk - 220 Power Tab Xistors, NPN & PNP Asst. $1.49
changel /Baxhmenieant call €13 281 7007, Most cases of high bioog pressure 15 Pk - LED's Assorted Sizes and Colors $1.49
can be controlled with drugs and y
other advances in treatment. That's Bi-Polar LED - Red/Green $1.00
why you should see your doctor reg
ularly. Onty he can tefl it you need
help.

@@@Uﬂ&

BILL GODBOUT ELECTRONICS, BOX 2355
OAKLAND AIRPORT, CALIFORNIA 9ubly

; HOBB-Y-TRONIX, INC.

Box 511, Edison, N.J. 08817

neck - No COD's. Add $1.00 handling for orders
,%{Jde&stv:ss'n&gﬂlusdea%decs 3 x_Shipment via UPS uniess otherwise specified.

Circle 29 on reader service card
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/A DELTA ELECTRONICS C0.

P.0. BOX 2, AMESBURY, MASS. 01913

SILICON SOLAR CELLS

Get into SOLAR ENERGY with these exotic
silicon solar cells. They were developed by lon
Physics Corp. for space applications. Each one
develcps 430 mv, 95 to 130 ma ( 40 to 56 milli-
watts ). Shown approx. full size, they are .788"
square, 8 to 15 miis thick. Boron doped silicon base, dopant is
phosphorus implanted (N on P}, contacts are titanium silver. New,

1st line, with data. Applications limited only by your imagination!
STOCK NO. R5433

$2.50 each, 5/10.00, 20/35.00

@20 A,

1 of 36v @ 11 amps.

14.5 VOLT, 20 AMP TRANSFORMER

A constant voltage transformer with 2 outputs of 14.5v @ 10 amps, &
May be combined for 29v CT @ 10 A, or 14.5v

Ideal for 12v DC supply. 4% x 6%" x 5%",
STOCK NO. R9026

23 Ibs.
$17.95 each, 2/35.00

A sophisticated timer used by a large camera
maker for timing **
about .5 sec to 2 min., adjustable with variable
Operates from 3v source. Elapsed
time is indicated bt a small incandescent butb, which goes on when
the timer is started, off at end of time. The bulb could be replaced
by a sensitive reed relay or SCR to control other equipment.
for all kinds of timing, security devices, etc.
tested before shipping.
STOCK NO. P6312

control.

ELECTRONIC TIMER

(.5 sec to 120 sec)

$1.75 each, 4/6.00

200} %

Instant Pictures’’.

Range

Useful
All units

Send for latest free catalog.
welcome: (617) 388-4705.

Minimum order $5, phone orders
Include sufficient postage; excess will
be refunded. BANKAMERICARD & MASTERCHARGE welco

ALL numbers needed for processing. Minimum charge $15.

)

Circle 55 on reader service card

P.O. Box 4430E Santa Clara, CA 95054
(408) 988-1640
TERMS: $5.00 min. order U.S. funds
Calif. residents add 6% tax.
FREE: Send for your copy of
our 1976 QUEST CATALOG.
Include
A3

Same day shipment
First line parts only. Factory
tested. Guaranteed money

back. Quality IC's and other
components at factory prices

INTEGRATED CIRCUITS

7400 TTL SNTLSION k.
SNT400N 17 SNTALS20N 34
SNTa02N 17 SNTaLS28N AY
SNT40MN 19 SNTALSION 34
SNTAION 17 SNTALSI8N 3 ELECTRONICS
SNT414N A3 SNTALSTaN 9 o
SNT416N 34 SNT4LSTSN i} F:U'
SNTAIIN 39 SN74LSSON 910 e 42 ICROPROCESSOR KIT
SNTA20N 17 SN74LSOIN t10 (C:D"”I 22:
SNT4I0N 20 SNTALSESN 89 C04011 25
SNT438N 25  SNTASIOIN 52 "~ 0 =
SNT43N 2 snpasian 150 S04 2
SNTa4ON 17 SNTALSISIN 128 g&g‘: 0 z
P44TN 60 SNMLSISIN 140
Nrison 17 SNTJLSHGON 208 CD4OV 128 255 6% of PROM, no PC tosro
SNTATIN 36 SN7ASIMN 200  CD4020 135 DL7e? CA 225 Data Access MW
raispsen 220 (04024 120 FNDISO CC 387 95 Kt insr g 10
SN7aTaN 32 SNTALS2!
SNTATSN A9 UNEAR CDs027 -} G 2013 Excoow i Doress %0
SNrreN 32 CAYS2 1eg COM0X0 S5 ENDSI0 CA 500 135 \ucROPROCESSOR
10 A 7 CD4049 A2 gNDBOC CC BOD 2.75 N
SNTaBN Cal080 215 OO =4 8080 24 50
SN7486N 39 LMIOUN ps| P00 Kol _ieNoeor CA 800275  pogoa 3oc
74098 200  LM3OTAH s = L]
Ireou 45 \waom s  COoiR © Duw cC s 3% il -
SNPag2N a5 (MI0BN 8 wvS022 M v s
SN7agIN 49 (M30OK 95 COBN -, 2 wvsom 2 sz 480
SNTa96N 75 LM3TIH L % sosarane T s 360
SN74100N 90 UMDB 1 e 33 CAYSTALS rvren 0
I v P 2 m e 2 bes 3
SNTAIZIN 59 LM34OK- 160 74C160 200 azs WMSI7S 500
SNT41288 55 UMIAIH a2 ;Amef gtg e a2 sl -
s‘:’:;;: a ‘:35"”0‘ 2 o‘g ."c:i - . :g M ;}3 0S0026CN 7%
7 L 1 FA M N
SN741SIN TS LMTION 85 nBT2SV 220 20MHz %0 MM:JO! Cogoice
SN74154N 110 (M72ON 4 NaT2eV 200 32 MM 390 c:oc module Manus
mam ' Mmm o p e IR OB lE umeoswes
3l NaTp 27
SNTAIEIN 95 LMPAIN 5 netee s AwlocomgmEn 4 3917 tunction
SNT4166N 135 M1303N .- WOS/MEMORT AAM
SNZA170N 195 LM18Y2 7.50 0w A CONVERTEA Nabonal uuseﬁs $9 00
2102 180
SN7417aN 119 LMIDOON L) 102 200 MOACIO 1200 Board a;labw Spec
SNT4175N 90 LMI909 110 onty, $1
SNTAIOIN 125 WCYASEV sg 2107 200, -
SNTAIGIN B85 NESHL sop  2M122 790  Sokier Tin Low Prefite REBIBTORS
SN74298N 168 NESSON 6 218 000 PRIUP P AUP 5% i quanines of 25
SNTS494 300 NWESSSV ad | Measce; O T oo tvpe G ea
NESS6A 00 MM5068 220 14 8 » Q
740800 FTL NEBESA 00 PROM 16] f2o ) e UMAREEO,
® 27 @ e AYS-1013 520
NTLSOON" 139 NEpee HEY A Ne a2 L) 8%
SN7ALSON B4 NESEV ves  wezs2 326
39 » NB25123 40 KEYER p04? 1495 CAPACITORS
SN’ 3% NO2SY Inchudes spec and socker  Compiete capaceor it S0

IC UPDATE
MASTER MANUAL

Complete IC data from

all Manutaclurers. 14.000
cross references. $30.00
with update service
Limited Quantities availlable
For postage add $2.00
Foreign. $6 00

Miles Per Gallon
ircuit

Digital Flow Sensor ~ $29 50
Speed Transducer  § 8.00
(Specity car make and year)
CMOS Rate Multipliers $19.95
2- 50:n Displays $ 2.50
Includes Circuit Descnption
PC Board not included

Not a Cheap

Clock Kit $17.45
tncludes everything
except case

2-PC boards. 6-.50 LEC
Displays. 5314 clock
chip transtormer. al
“omponents and Hull
INstructions

Circle 77 on reader service curd

OEM SPECIALS

o) 19 USSR IOME, SR SR 1% 0 i
4 7 . 40082 3. 1N270 .10 2N960 .55 2N2219A .30 2N2913 .75 2N3740 1.00 2N4401 .20
25C495 25C774 1.50 25C1678 25C608 4.85  1N914 10 2N962 40 2N2221 .25 2N2914 120 2N3771 1.75 2N4402 .20
25502 28C775 1.50 SK3046 2.15 2N967 .50 2N2221A .30 2N2916A 365 2N3772 1.90 2N4403 .20
25C517 1.50 SK3047 3.75  2N173 1.75 2N1136 1.35 2N2222 .25 2N3019 2N3773 3.00 2N4409 .20
25C614 1.25 $J2095 3.50  2N178 .90 2N1142 2.25 2N2222A .30 2N3053 .30 2N3819 .32 2N4410 .25
25615 25C1226A 1.25 $K3048 3.25  2N327A 1.15 2N1302 .25 2N2270 .40 2N3054 .70 2N3823 .70 2N4416 .75
25C616 251237 4.50 SK3054 1.25  2N334 1.20 2N1305 .30 2N2322 1.00 2N3055 .75 2N3856 .20 2N4441 .85
25C617 25C1239  3.50 2N336 .90 2N1377 75 2N2323 1.00 2N3227 1.00 2N3866 .85 2N4442 .90
25C699 25€1243 1.50 2SF8 00 25K19 175 2N338A 1.05 2N1420 .20 2N2324 1.35 2N3247 340 2N3903 20 2N4443 120
25C710 gsmgos 1»75 HEPS3001325 2SK30 1.00  2N398B .90 2N1483 .95 2N2325 2.00 2N3250 .50 2N3904 .20 2N4852 .55
25C711 SC1306-1 4.90 25D235 1.00 2SK33 120  2N404 30 2N154 .90 2N2326 2.85 2N3375 6.50 2N3905 .20 2N5061 .30
25C735 25C1307 5.75 MRF8004 3.00 2N443 175 2N1543 270 2N2327 3.80 2N339 .20 2N390! .25 2N5064 .50
25C756 25€1307-1 6.00 3.00 3SK40 2.75 2N4S6  1.10 2N1544 .80 2N2328 4.20 2N33 117 2N3925 3.75 2NS130 .20
25765 9.50 25C1377  5.50 3SKA5 2.75  2NS501A 3.00 2N1549 1.25 2N2329 4.75 2N3414 .17 2N3954 3.50 2N5133 .15
25C766 10.15 25C1449 1.30 3SK49 2.75  2NS08A © .45 2N1551 2.50 2N2368 .25 2N3415 .18 2N3954A 375 2N5138 .15
2NS555 .45 2N1552 3.25 2N2369 .25 2N3416 .19 2N3955 2.45 2N5198 3.75
2N652A .85 2N1554 125 2N2484 .32 2N3417 .20 2N3957 125 2N5294 .50
2N677C 6.00 2N1557 115 2N2712 18 2N3442 1.85 2N3958 1.20 2N5296 .50
2N706 .25 2N1560 2.80 2N2894 .40 2N3553 1.50 2N4037 .60 2N5306 .20
25A52 . .60 25C458 . .75 25C1569 1.25 2N706B .40 2N1605 .35 2N2903 3.30 2N3563 .20 2N4093 .85 2N5354 .20
2SA316 .75 75 25C460 .70 2SC828 .75 2SC1756 1.25  2N711 .50 2N1613 .30 2N2904 .25 2N3565 .20 2N4124 .20 2NS369 .20
2SA473 . 65 2SC478 .80 25C829 .75 2N7118 .60 2N1711 .30 2N2904A .30 2N3638 .20 2N4126 .20 2N5400 .40
2SA483 1. 00 2SCa91 2. SC830 1.60 25030 .95 2N718 .25 2N1907 4.10 2N2905 .25 2N3642 .20 2N4141 .20 2N5401 .50
25A489 .80 .10 25C497 1.60 25C839 .85 2SD45 2.00 2N718A .30 2N2060 1.85 2N2905A .30 2N3643 .15 2N4142 .20 2N5457 .35
X 60 25C515 .80 25C945 .65 2SD65 .75 2N720A .50 2N2102 .40 2N2906 .25 2N3645 .15 2N4143 .20 2N5458 .30
; 65 2SC535 .75 2SC1010 .80 2SD68 .90  2N918 .35 2N2218 .25 2N2906A .30 2N3646 .14 2N4220A .45 C103y .25
I 85 25C536 .65 25C1012 .80 25D72 1.00 2N930 .25 2N221BA .30 2N2907 .25 2N3730 1.50 2N4234 .95 C103d .40
25A628 .65 2SB407 1.65 25C537 .70 25C1051 2.50 2SD88 1.50 2N956 .30 2N2219 .25 2N2907A 2N3731 2.75 2N4400 .20 C106bl 50
25A643 .85 2SB415 .85 25C563 2.50 2SC1061 1.65 2SD151 2.25 C106di
2SA647 2.75 2SB461 1.25 25C605 1.00 2SC1079 3.75 250170 2.00
2SA673 .85 25B463 1.65 2S5C620 .80 25C1096 1.20 25D180 2.75 SILICON UNIJUNCTIONS INTEGRATED CIRC. RECTIFIERS
2SA679 3.75 2SB471 1.75 2SC627 1.75 25C1098 1.15 2SD201 1.95
2SA682 .85 2SB474 1.50 2SC642 3.50 2SC1115 2.75 2SD218 4.75
2SA699 1.30 2SB476 1.25 25C643 3.75 25C1166 .70 2SD300 2.50 2N2646 .5 2N4871 .50 | UA703C .40 —_ —
25A699A 1.75 25B481 2.10 25C644 .70 2SC1170 4.00 2SD313 1.10 2N2647 ‘eo 2N4891 .50 | 709C OP. AMP. 225 | IN4001 .eo 5.00
25A705 .55 25B492 1.25 2SC681 2.50 25C1172B4.25 2SD315 .75 2N6027 .55  2N4892 .50 | 741C OP. AMP. .25 | IN4002 70 6.00
25A815 .85 2SB495 .95 25C684 2.10 2SC1209 .55 2SD318 .95 2N6028 .70 2N4893 0 | 7400 .15 | IN4003 .80 7.00
25A816 .85 25BS07 .90 2SC687 2.50 25C1213 .75 250341 .95 DSE37 .25  2N4894 50 | TA7061P 3.50 | IN4004 .90  8.00
258511 .70 2SC696 2.35 2SC1226 1.25 2SD350 3.25 2N2160 .65  MUL0 30 | TA7205P 8.00 | IN4OS 100  9.00
25822 .65 2SC712 .70 25C1243 1.50 2SD352 .80 2N4870 .50 UPC1001h2 6.C0 | li4006 1.10 10.00
25854 70 25C206 1.00 2SC713 .70 25C1293 .85 2SD380 5.70 lNe555 1.25 | IN4007 120 11.00
25B56 ;70 2SC240 1.10 2SC732 .70 2SC1308 4.75 2SD389 .90
A00%8 275 23sol 63 3373 70 23013 75 2eba3r siso
258128 2. .65 .70 5 4 i
R B ROR o0 mo % i 4R Syl Lo e 2
.50 25352 .75 2 1. .25 MPS-U31 4.00
2SB173 .55 2SC353 .75 2SC783 1.00 2SC1447 1.25 Mpsg000 1.25 - P.O. Box 1738 A 3
Bo 3 e 2 AN (B B 1R | Blaornilisity [§., DIEis 2
. c37 ; y
25B186 25394 25€793 2.50 25C1509 1.25 Phone: (201) 748-6171 53]
m
z 2 b}
POWER-TRANSISTORS HIGH-VOLT. TV. TYPE ALL PARTS GUARANTEED ;gg 21;3 ?
- [(=]
BU204 1300V 3.90 BU207 1300V 5.40 2SC11728 1100V 4.25 N.J. residents add 5% sales tax.Minimum order $5.00. All orders >
BU205 1500v  4.70 BU208 1500V 6.25 2SC1308 1100V 4.95 add $1.00 postage. Dealers write or phone for discount prices.
BU206 1700V 5.90 2SC1170 1100V 4.00 2SC1325 1100V 4.95 129

Circle 62 on reader service card



20% Oscount for 100 Combined 7400's
—_— —

741500
T4L502 "LSVJ
741500 19 TALST4
T4LS04 A5 T4LSTS
740505 45 141876
741508 39 74583
4L510 ¥ 740586
741513 ™ A%
74514 219 74882
741520 9 741893
741526 49 LSS
TaLS27 45 T4L59%
741828 A9 uLs107
741530 33 raLst2
SR 5 s
7415136

7415138

7400
CMOS

74800 TT, .

7‘LS|53
66 TaLS157
n T4L$162
65 7415163
219 L5164
£S5 7415181
125 745190
2 s
12 L5192
219 4519
189 TALS194
65 7415195
65 7415257
55 415260
85

D
Pin-out & Description of 5400/7400 ICS $2.95
Pln-out & Description of 4000 Saries ICS $2.95
Linear Pin-out & Functional Description :
ALL THREE HANDSOOKS

U

22RBIRAXRES

—MEM»NN&-NNN_—

LRk

o~

o

1% vn

te3 |-

4

«'“w MINIATURE
m us wp | ﬂ TOGGLE
m us mfm 14|

SNT400N® SN7453N Y 00 Po N G SINGLE $59 95
SNP40IN 16 SNTASAN 2 i
st 21 g s SAME .
SN7403N 16 SNT460N 2 NT4Y i GAMES
sose 1w e s s ASUPER PONG ‘o $89.95
SN750SN u NI 59 SNTATS6M g J . -
SNT406N 20 SKT4AT2N 39 SNTATSTN FOR YOUR HOME
swam 2 Swew Ly SNl 1% GAMES INCLUDED IN SUPER PONG ARE:
SN7408N 25 SN74T4N 2 SNTATEIN 99
SNTAON 25 SNIATSNT 50 SNTAIBIN® 99 . o CATCH
SNTAIN® 18 SNrTEN 2 SNTAIBAN 110
Sonm 0 SN 500 SNTAIESN 110 o SUPER PONG o HANDBALL
SNT412M 3 N7+ ¢ SNT4166N 125 FEATURES OF PONG AND SUPER PONG
SN741IN 5 SN7482N .98 SNT4167N 550 & Incramental speed on volleys INCreases excitament
SK7414N 0 SN7483N 70 SKT4170N 210 @ Playing lield adjuss 10 any sae screen
SN7416N 35 SNT4BSN 89 SN7:172N 1800 @ Game 2ppears 0 colar 0f N iack & white, depend g on tefevgion et
SK717N 35 SN7486N » SNI4ITIN 150 ® Unmstaxable “PONG " sound accompanes each volley.
SKT420N 2 SNTL88N 1% SNTAITAN 125 @ Digrtal scorng tiashes on the screen between each pont.
SNT42IN n SN748ON 225 SN74175M 99 ® 2 player challenge or Soifarre
SNTI22N 19 SN7490N 45 SNTAITEN 90 Hooks up SOty 1o ay mode telev@Ion set: the screen actually'ecomes the playing fisld.
SN7423N 7 SNT49IN 7% SNTAVITN 90 Engtsh ang omer techniques can be used 1o Make any mamber of the tamity & Pong Champion.
SN7425M 23 g:;::g:_ :g g:;::m K % Battery operated by 4 swe D' HIaNIigHt batter s INCiuded weth the Ling. ATARI
426N 49 ; i
.. 2 INTAN 1 S AC Adaptor (Eliminates Batteries)  $9.95
a2 SN7495N ] SNT4IBAN 195
SNTA96N 89 SNT418SN 220 R - RED
5 SNTAOTN 400 SNTAIBEN- 500 XCITON OPTO ELECTRONICS G - GREEN
2 SNTA100N 100 SNZ17R 600, LITRONIX
277 My @ e ONSANTO DISCRETE LEDS Y - YELLOW
pHe
4 SNTAIZN 39 SNTANeN® M 0 - ORANGE
89 SH7:123N° 70 SHTS193N"
| 1 SNZH2SN 80 SNTAIBMN t—
75 SNTA126N 60 SN74195N
SN74132N % SNT4196N "o "o Mol
& SN 95 STAla 125" dia. .185" dia. 190" dia.
7414 1.15 SNT41
2; 2:74:43"«- 400 sumx XC209R 531 XC526R 581 XC1IR 531
E SNTAIAIN 450 SNT4200N XC2096 a3t XC5266 a1 xC1116 s
SNTAVAANT 450 SNT42TON" XC209Y 48 XC526Y 4% xCiny i
- X110 m
z SNTATASK 1,15 SN7425IN X209 451 XC5260 451
SNTANATN 235 SN74284N
SKPAMEN 2.0 SNT4Z85N ‘Z -_—_ g
MANY OTHERS AVAILABLE ON REQUEST

POT - sanEsen euy

Aetman Seirch
uh Ty war e Comm

Mode!
Number

i hpen v e dran PB-123 $235 $1.95 $1.47 §130

Acvoen Jwaah
ermar'y Open & tegn many
o e e
Ay o
PSR

1
Each 2.9

PB-126 $235 $1.95 $147 5130

5 aur RATINGS
— -

THUMBWHEEL SWITCHES

sockets Also perfect for use as board conneciors
and in subassemblies.
SPECIAL — 100/1.49 — 1000/12.00

e

1021 HOWARD AVE., SAN CARLOS, CA. 94070
PHONE ORDERS — (415) 592-8097
—

-
W

Circle 74 on reader service card

BEI

" "o "o oo 1 b tem O
2 750N 200" dia. .200" dia. .085" dia. ‘ GRS e
% g ‘M O ‘Ss 74108 XC22R 551 XC556R 1 NVS6)
2 i 245 o A 226 a3t XCS366 a5t 083" dia, Micro
2 CD4042 190 L] e xc22Y 431 XC556Y s red led P s i
a w215 20 431 XC5560 " Y S T e ] e il 2
59 Coa0s4 190 e 1.50 Pt epep.
59 C04046 251 e 115 pLfar
> AT 275 pedeon 300 ouror DISP LAY LEDS
% Ca')‘;:z 2 740950 2.00 #ND503 FND70 MAN 2
7 74107 »
o @ s G 0D . o
138 c1S4 awm
55 04060 3B uoisy 215 ey
149 CD4066 175 cis0 312 o’ Sep nd Pute Pt $%0
125 CD4059 74: 40161 12 POLARITY Y HY B s K]
25 S o Mos 3.00 COMMON ANODE 270 $325 WAR T4 COMMON CATHOOE 0 5150 L O
1550 E 74ctea 1% 52 7 0OT MATAIX 00 495 DL707  CONMON ANODE 300 $1.50
3 25 £D408Y 45 ucn 260 COMMON CATHODE 125 39 DLY&Y COMMON ANODE 600 225 TION ROTARY SWITCH These swilches are 2 7 poshon. ome
CD4027 59 CD4511 2.50 740193 275 COMMON CATHODE 187 195 oLrse COMMON CATHODE 800 2.49 TN 2 DOSINON 0pen 10tary swilch enciosed I
CD4028 188 CD4518 250 C195 2715 COMMON ANODE 00 1.50 DL338  COMMON CATHODE 1" 125 5 3 L Pl FOR ! TO-5 0. They nave s sundad 8 om
CD4029 2% T4COON 39 MC404e® 4.50 COMMON ANDDE-GREEN 300 1.95 FNDTO COMMON CATHOOE 20 50 e, CONTIGUratoN and will Mmount perfectly
C04030 65 T4CON 35 mCia16 56 CUMMON ANGOE-YELLOW 300 1.95 FNDSO]  COMMON CATHODE 500 175 $1.00 oo preved aircud boara,
— COMMON ANODE 00 150 FNDSO7  COMMON ANODE 00 178 eree
LM30ON © | INEAR LMIBSIN 165 — ZENERS—DIODES—RECTIFIERS
LM30IH 3 LM1aN - 175 iC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS YOLTS W PRICE ™WE  vOLTS W PRICE
(MI0ICN 3% l:m I‘ 00 LM1458C 65 - INT46 33 400m 4100  INADOS® GOOPIV 1 AMP G100
LM302H 75 tuaaocu ] g U‘:NGN { b 1-2¢ 2549 smno v 2543 so-100 [l INTSIA St 300m - 4100 1N006% BOO PV T AMP 10100
e ) (M3BIN 179 Do 1% Bon L1 * 2o a8 37 % W 83 dom  eim g 10EY om0
2 & “ 4 g 2 4 an N3600 50 £1.00
oy 3 LM3BN 179 LM29OIN 29 e 2 2 Sl IS 'y s INS 68 400m  4%00  INAME 75 10m 15100
LM308H 100 :E:m ggg t:ﬁ: 22 18 pin % % 0o 53 52 51 IN9GSB 15 400m 4100 INAYS4 35 om 12100
LM30BCN 1.0 INS232 56  500m FLIRT™ I 2
M0 0 NESIM o 300 maosw o fi ®en X % 4 SOLOERTAIL smmmn mu) isssr e | 5008 &1 g oy i
LM309K 9% NESIET 6.00 iM3909° 1 25| 1 IN5235 68 S00m 28 1MA736 68 1« o]
LM3I0CK 115 NES40L 6.00 LMSSS6N 185 Won 327 2 A L Bpn 3.9 9 8 INS23%6 75 500m 28 N7 82 Tw 2
LMIIH 0 NE550N n MC5558v 100 16 oin 30 2 % |/ 36 pin 139 126 1.15 IN4S6 25 40m 61.00  1naTa2 12 = 28
LMITIN % NESS3 250 LMT525N 2 18 pin ¥ 32 0 . £ 40 pon 159 145 130 458 150 Tmo &1.00 N4 15 . 2
LM318CN 1,50 :::8; . ;s Ls:;::?‘ 15| 24 pin 4 45 a2 INAB5A 180 10m 5100  IN1183 S0PV JSAMP 160
LMY 1.3 ] 9 INAQOY S0PV 1 AMP 121,00 IN118 100 PIV 35 AMP 170
LM3190 9.00 Nesgre” 5.00 LM75450 9 SOLOE"“"' SYANDARD (GOLD) INAQD2 100 PIV 1AMP 127100  IN1186 200 PIV 35 AMP 180
(MI20KS 135 NESG2BT 500 75451CN 3% D IN4003 200 PIV 1 AMP 12900 1N1183 00PNV 3SAMP 300
(M320K 52 135 NESGSH? 9 75452CN 3 Bpn 330 2 x oo 8§ 10 i 5 1N4004_ 400 PIV_1 AMP_ 1201 00
LM320K-12 135 MESESN® 128 75453CN 19 140n 15 12 .L 28 pin 1.10 1.00 %0
LMI20K-15 1.5 NESBECN"  1.95 T54540N » 16 pn 3 » . JSM ‘775 140 1% WS A% 83100 TRANSISTORS a9 4%1 00
LMIT-5 178 NESETHY 125 7549108 1 Y 2 47 L) 145 NS A6 541 R w4310
LMI20T -8 175 N'E‘s%rs\& ‘i‘} 7420 L] WIRE WRAP SOCKETS (GOLD) I.EVEL oJ w2194 vr % mases 43100 7 T
AMI20T42* 175 u T5494CN 8 220 -y PNISEY 48100 2
a1 178 LM70Sm ] ACA LINEAR Won  sas . ] e i o % 85 g Mx Mo o .
(M323K-5° 995 LM7094 2 CA13 215 14 pm » 3 28 pin 140 125 110 Wouss 4% 00 Bans  s3100 9 Mu0d S 00
(MI4N 180 M1 ) o2y 26l 6on 4 2 - Bon 159 L5 12 s sm O] 2 im0
LM3IN 170 LM711N ¥ CA035 248 16 pin % 68 s AT 0 pm 15 188 140 2 anm st Gni w087 43100
LM3AOKS  1.95 LN723N 55 CA9 135 - M208A 431 00 e M 245088 43 00
A B =ons mE g mm oo
M73. 1
wen 1% M % Cms 3= Q50 PCS. RESISTOR ASSORTMENTS $1.25 PER AssST. am ha T S~
(MMON-24 195 CA3060 325 & 23085 s » i s s3I0
e t:;::g o CA3080 o T00MM  12OMM  150MM 1B OWM 22 OWM wems  hw - s S
L340 5 1 .00 WA $1 2059
Daigie i M4SN X cmw L ASST. 1 ] 270MM JIOWM 39 OWM A7 OHM 56 DHM 174 WATT §% = 50PCS. s A oy Ww C10681SCH 281 00
LM340T-18°  1.75 U‘;‘;: % CA3083 160 68 0HM B2 OMM 100 OMM 120 OHM 150 OHM aime I 5412 200
LM340T-12  1.75 LM74 9 Ca3086 8 ASST. 2 180 OHM 220 OMM 270 OHM 330 OHM 390 OHN 174 WATT 5% = 50 PCS
LM340T-15 175 LM748H » CA089 ars 470 OMM 560 OMM 530 ONM 820 OHM " CAPACITOR CORNER
LMIMOT-24 1 7S LM748N 19 CA3091 10.20 1 o 50 VOLT CERAMIC DISC CAPACITORS
L3508 1.00 (M130IN %0 AN 215 ASST. 3 1% 15 180 2% 2.7 174 WATY §% - 50 PCS. 19 1049 50100 19 1049 50-100
LMISION 65 IMI304N 1.9 CA3130 1.3 3% I ax 5.6¢ 6.8K 100t ) o W 00uf .05 M 0%
LMITON 115 FMBOR 14D 175 AssT. 4 8 10K E3 15 18 174 WATT 5% = 0 PCS. 29 05 04 03 MATUF 05 04 035
11 (M1307N 8s ACA194 5.95 apt 5 @ 0w 05 M 008
PN 328 LM131N 295 ACA19S 225 - 20 8% o ik e 05 04 03 O02uF 06 05 04
ASST. S Se s 6 a2 100¢ 120K 174 WATT 9% - 50PCS. 200 05 m « w,r m % t
150K 180K 220 7T 330x e 5 ur P
T Sea. 390K 7w 560K 680( 174 WATY % - S0 PLS. wo Ly rlul rAn 0ns
ASEEY " o208 om 2 M0 oz2mt 1o
™ 1.2M 1.5m 1.8M i 0022 12 10 07 0a7mi z' ” 3
ASST. 7 Sea. 27W 3ImN I “m 56M 174 WATT 9% 50PCS. 0047mt 1? I0 or |lrl 27 2 17
Otmt 12 07 0 2 2
AL OTHER RESISTORS FROM 22 OWMS S.6M AVAILABLE IN MULTIPLES UF > e 38 wm, mmu.s 1s0uo) CAPACITORS
PC 04 __ea 100.4 PCS 03 ea 0275 2 1 3¢ F 3 a7 26 2
4 PCS. RTMENTS 153V 28 z: W7 n zsv n 2 2
1AIPGS: [BOTENTIGNETER/AS SOg 2% B . w aww @ =
ASST. A2 eac 10 OMM-20 OHM-50 DHWM-100 OHM-200 OHM-250 OMM-500 DHM BBV 28 2 7 47wV ® 2 2
X ! 7 682V 3% A 2
TIMERS STERED DECODERS ASST. B2er 1K 2K. SK. 10K 20K, 20K, 50K AT35¢ 2 23 5l
7 vo
XR-S55CP 36 xRadwe 92 ASST.C2.ea SOK. 100K. 200K, 250. S00K. 1M. 2M $9.95 Per Asst. a8 Y 2o 2 v
XR-3200 188 XR-1310€P e MINIATURE ALUMINUM :ucvnmrhc CAPACITORS
XR-556CP 185 XR18007 i Each assortment contains 14 pes of 10 tuin pots Al pots are avasiable in single unt Quantities. 5.9 ss. Azial Load Hadial Load
/)] XR-2240CP L ::;E_'W‘ GEntmes “Astrisk Denotes Items On Special For This Month*
(&} e . Satistaction Guaranieed. $5.00 Min. Order. U.S. Funds.
= PHASE LOCKED LOOPS XA-2206CP
Z XR-210 522 XR-2207CP 38 Califomnia Residents — Add 6% Saies Tax — Daia Sheets 25¢ each
Q XR215 6.50 MISCELLANEOUS Send a 13c Stamp (postage) for a FREE 1976 Cataiog
1g XR-567CP 195 XR-2211GP 670 ay & ;
(= XR-2567CP 299 XR136 200 g 8 7 15 0V e 2 ]
[&] a5 2 19 102V s 13 10
u 002y M2 18 05V 16 1 12
(] 100 PER STRIP - MOLEX PINS oy 3 2 Ty 2 ”
3 100 1 19 1 1.
g Intended for use as an inexpensive substitute tor IC % e 45 4 38100 25V 4 2 18
[a]
<
o
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THESE FREQUENCIES ONLY

(~— a5 |CRYSTALS @ —
5| B

Palt & " Fraquency Case/Style ]
CY1A 1.000 MHz HCI3U $4.95
CY2A 2.000 MH2 HC33U $4.95
CY3A 4.000 MH2 HC18/U $4.95
CYTA 5.000 MHz HC18/U $4.95
CY124 10.000 MHz HC18U $4.95
CY14A 14.31818 MKz HC18U $4 95
CY19A 18.000 MHz HC18U $4.95
Cy22a 20 000 MHZ HC18U $4.95
CY308 32 000 MHI HC18) $4.95

MICROPROCESSOR COMPONENTS

8080 SUPPORT DEVICES

CLOCK CHIPS — CALCULATOR CHIPS

MM5309 6 Owgit. BCD Outputs Reset PIN. $595
MM531 6 Oygit. BCD Outputs, 12 or 24 Hour 4%
MM5312 4 Dige BCD Outputs. 1 PPS Output 495
MMS313 6 Digrt. BCD Outputs. 1PPS Output 195
MM5314 6 Digt. 12 ot 24 Hour, 50 o 60 Hz 195
MMS316 4 Dgit Alarm. 1PPS Output 6.95
MM5318  Vigeo Ciock Crwp, For Use With MM5841 295
cT7e 6 Digit, Cafander, Alarm, 12 or 24 Hour 6%
CALCULATOR CHIPS

MMS725 6 Digit. Fout Function, Less Deamal 829
MM5738 8 0gu. S Function. & =, m 295
MMS739 8 Digh. 4 Functon. Roating Decimai 2.9

12 Dign. 4 Function 395
CT5008 12 Dign, 4 Funchon witn Memory 5.95
C15030 12 Digrt, 4. Function and % 7.95

MISC. MOS

MMS5320 TV Camera Sync Generator $19.99
MM5330 4% Dt OVM Chip 995
MM5369 60 Mz Timebase Circut From .58 Mz $.00
MM3841  Video Generator For MM5318 18.00
MC1408-L7 7 Bt Digital fo Anaiog Converter 9.9%
MKS007 4 Decace Counter with Latches 10.95

LD110/LD111 3% Dt DVM Chup Set 25.00
95H90 100 MHz + 10 Counter For Prescakers

5 FUNCTION ELECTRONIC CALCULATOR
RAOOFIN MOOEL 8P
FEATURES:

$8.95

o 5 Functions cons 58 of additeon. subtrachon. mul
tiplication. dive.on. percentage; wth corstant on
all functions. wAh fult Hioatng decewal pomt.

o Power source & 1 piece 3V DC Battery 00GP.
Joon for AC adapter

o Black superfne graned finsh Ol astit Cadinet

5 FUNCTION ELECTRONIC CALCULATOR WITH
WALLET-NOTEBOOK AND POCKET CHECKBOOK
RADOFIN MODEL 1710

$19.95

« 5 Functiors cOnS S of a00 10N, sublrachion. mut
1i0hcalion, dwsOn, percentage: with constant on
aH tunctions, with ful) Hoating decimal pomnt

a Power source 86 AAA o8 9 vV OC

« Wallet & 2 tone texon Cabmel k black piastic

FEATURES:
« 8 Dt Osplay

8080A 8212 8 BIT INPUT/OUTPUT PORT FOR 8080 s 595 8080
$37.95 8224  CLOCK GENERATOR AND DRIVER FOR 8080 1295 $24.95
8228  SYSTEM CONTROLLER AND BUS DRIVER FOR 8080 12.95

cPy's AkM's
8008 3BT CPU $19.95
2080 Super 8008 249 1N Static $ 25
B080A Super 8008 31.9% 103 D o 295
SA'S 20 Stati 695
204 1023 Dy $ 900 2102 State 1.95
218 Hes 32 811 700 2107 D 1995
219 Hen 40 BT 400 an Statc 195
250 $12 Dyname 295 700 L 2995
2525 1024 Dynarmc 600  T489 Stant 249
2521 Dua 25 81T 9% 8101 State 795
2529 Dual 512 Bit 400 an Statc 795
2532 Quad 80 BIT 195 8599 6 Stahc 349
1 1024 Statc 19 91102 102411 Staty 2.49
334 flo 6.95 7 5% 1 Stat 6.95
T4LS670 16 1 3 Reg 395 93410 2% 0 Y 2 1.7
UART'S PROMS
AY51013 Bawd $695 17024 2048 Famos. $15.95
ROM S 2048 famos. 1595
213 Chay Gen $11.00 82523 20 Open C 8.00
2516 Char Gen 13.00 %257 JIZJZ. 8 ;nsme ;g
-Brt Programmabie ' 1024 tane
_745197 RNy 32 3601 256 1 4 Fast 5 00

2K RAM SPECIAL
MM5262 Fuily decoged 2Kx1 dynamec RAM. All mputs except clocks are TTL compatibie. Prowdes 4 635 ns mmimum access
ume, & d requires. 3 +5. 485, and =15V power supply Low power Drovides NON voidtue MeMOry using dattery Dack up

$0.99 ea. (0.05 cents per bit)

im 3%2 DIGIT DVM KIT

*Special Requested Items*

THE NEW RCA CA3140
MOST USEFUL OP AMP SINCE THE 741
CA3140 vs. 741 at a glance

i CA31407,8 CATAICT.S

Input Resistance 1.500.000 H

Ry (Mrz)

Input Current 10 80.000

oA

Stow Rats. SA 9 05

{cosed i00p) (Vius)

Gam-Bandwiath 45 10 $ 1 2 5
Product. by (MHz) *

- g

' This 0-2 VDC .05 per cent dightal voltmeter teatures the MOtDrola 3% dight
DVM chip set_ !t has a 4" LED dispray and operales from a single « 5V
power supply. The unit is provided compiete wrth an injection moldad black
plastic case compiete with Bezei. An optional power supply 15 available
which fits into the same case as the 0- 2 DVM atiowing 117 YAC operation

A. 0-2V DVM with Case $49.95
B. 5V Power Supply $14.95

VECTOR WIRING PENCIL

Vector Winng Penci PIT3 consists of a hand heid featherweight (under one ounce}
100l which 15 used to guide and wrap insulated wire, fed off 2 seft Contamed replaceabie
Dobbin, onto component leads Or 1erminals instailad on pre-punched P Pattern
Vectorbora* . Conneclians between the wrapped wire and componen leads. pads o
temmals are made by solderng. Compiete with 250 FT ot red wre $9 50

Oual Trach ¥ Reg $595  NST9T  § 200  MKS00T S10.95  MCA04s S 450
RCAI%S 15V Track g 325 4024 225 5.95  LM390S 125
9368 Decoer 3195  OMBIX 325 67 275 MMS320 1995
D111 OVM Chip Set /00 CO4s20 20 6288 1S 076 &
CA130 Super CMOS 0p Amp 1% MC11016 56 8826 300 7422 150
MC1SOKT DA 995 2525 600 8880 o 707 400
F3341 AR 695 2527 3% ASHAE 250 14186 500
MM5841  Characrer Gen 1800 CO4S18 250 XA 200 4279 %
AYS.9100  Push Button Daier 1750 MMSX08 595  4566AF 300 82590 400
WE'LL BE HAPPY T0 QUOTE ON YOUR SPECIAL PARTS MCT-26 295

e » 1

[ ot

PROTO Frerd

$75 Board

POWER 203

FOR THE St .t
PROFESSIONAL e i

REPLACEMENT WIRE — BOBBINS FOR WIRING PENCIL

Lﬁxmwkm’n’vﬂ THE MINI-
R e SREAOBOARD
iocnas 701 155 Socaem BUOGET KIT

moided dip They ate xeaily sufted for mICIODrOCESSO!

JE700 cLock

The JET00 is a low coS! dital clock, dut
18 a very nigh quaity uni The unit fea.
tures 2 smuiated wainut case with dn
mensions of § 2 2% u 171t utizes @
MANT2 hugh brighiniess readout, and the
MM$314 clock chip.

$17.95

0f 24 Hour

115 VAC

Liguid Crystal Temperature Display
Six Dignt Light DL 33
Emitting Drode Display
Display

This clock makes an attractive addition to any desk. It has

an extruded. black anodized aluminum case. t displays

hours, minutes, and seconds with .11 inch displays, and
comes complete with a liquid crystal thermometer. R oper-
ates oft 115 VAC at 50 or 60 Hz. $24.95

Ths large digit clock (.67 hours &
minutes, .3 seconds} features the
MM5314 clock chip. It aperates
from 117 VAC. and will operate in
either a 12 or 24 hour mode. The
dock 15 compiete with a walnut
grain case. and has fast set. slow
set. and hold fime set features.

KIT - ALL COMPONENTS & CASE $34.95
WIRED & ASSEMBLED $39.95

JE803 ProBE

The Logec Probe 15 2 und which 13 for the most part
ndespensibie in Moubie Shooting 1oQ famies

TIL DTL, RTL. CMOS. it derves the powe: -
needs (0 operle direcily ot of the circurt under
fest. drawng 2 scant 10 mA max It uses # MAN3
readout 1o indhcate any af the followng states by
hese symbots [H) - 1 [LOW) - 6 {PULSE) -P The

-t
Prode can detect high Trequency puises 10 45 MMz

Pross.
W363APKg 3 250 36 AWG GREEN  $2.40 sy o o
W35-3.8Pkg. 3 250 N 36 AWG RED $2.40 ararom ST 29.95
W36-3-C-Pig. 3 250 . 36 AWG CLEAR  §2.40
WIE-30Pkg. 3 250 f. 36 AWG BLUE $2.40 FR— e o
A 3300 s 39.95
S
1/16 VECTOR BDARD R e
0.1” Hole Spacing P-Pattern Price = ..
Part No w o o1g x| TV79.95 s
s
PHENOLIC 64944 062XXXP 19 BN 172 154 e +77 59.95
169P44 02 XXP i o0 369 1w
roxy sapss 02 450 650 207 14 O
44 062 150 850 25 201 g R
169P44 062 450 7o 504 49 "":':;:"\-‘. M:'.".: f“
5998+ 06 8% 0 923 82 e 2
EPOXY GLASS  169P44 062CT 1% v 12 - SO 158 ]
rviuiss rfroifedietis -3
Y Crbas
VECTOR TERMINALS Prasal Roiipenne
Part Mo Fimis 25 pes 50 pes . e T o vy, T a s
Senes  Goig Tinned  Posl Swze Gold. Tin Goid Tin _ Sor o ooy cimen 1 you cam
141 Ta T 024 3 &t 57 o o2 >
T T T 08 sq S0t 12500 30010t 225 tor =
149 194 149 025 sq 175501 125100 Wit 2250t 0w AR gren B outmehoo Nt Y qren LOGIC MOMITOR
120 PKG. 100 Termnals  §3.50C  $1300M e e 2 e D, P ” Simultancousty displays static end
— o] . dynamic logic states of DTL, TTL
DIP SWITCH E SPECIAL! | N
. Pocket swze 384,95,
These swiiches feature seven SPST side switches 0 a

# can't be used at MOS ievels 0r Circut damage 3995 Pel’ Klt

wil resan printed circuit board|

T2L 5V 1A Supply

QT Proto Stnps

-

SCR AND FW BRIOGE RECTIFIERS

€360 154 @ 400V SCR 5.9
C38M 354 @ 200V SCR 195
N2328 1.6A @ 200V SCR 50
MDA 980-1 254 @ S0V P BRIDGE REC 195
MDA 980-3 25A@ 200V FW BRIDGE REC 19

QTtype  shoes
oT-ses 590 1250
QT8 busiwe 250
. il Qrars a7 1000
QT8 bus ®np 228
b i Qrass 350 850
ST 0785 Qr-358 bus wo 200
Qr.es 180 ors
sE. QU128 120 175
ar.7s Qr-es 80 32
coremraa—— - (7358 - arrs 30

This 1 & standard TTL power supDly wsrg the well known
LMI09K reguiztor IC to provide 3 sokd 1 AMF of current at §
Yolts We Try 0 make hings easy for you by providing
everyting you eced in one package, Including the 1ardware

WC $9.95 Per Kit

exelar

This watch Is manutactured by Na
tionat Semiconductor. It provides 5
lunchions; hours, minutes, seconds,

H

This keyboard features 64 unen-
coded SPST keys unattachedto

64 KEY KEYBOARD

anykund of P C B A very sold
moided plastic 13° x 4" base
suts mosl apphcatons

$19.95

HDOISS 18 LINE TD FOUR B(T PARALLEL KEYBOARD ENCDDER 79

DIGITAL CLOCK KIT — 3% INCH DIGITS

LTiws clack features g 3% high digits
Dt viewing n offices, audoryms, Bic
Zach Gt 15 formed by 31 brignt 0.2
LED's. The clock operates from 117 VAC,
has esther 12 or 24 . operanon. The 6
g version 827" 23% K 1% ancthe

YA digt s 187« I 1 1% Knts coma
compiete ath all components case and

JOYSTICK

4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95
6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED $79.95.

transtormer.
Specity 12 Or 24 Hr. When Ordering

date, A.M. indicator dot. Accuracy IS
assured to 5 seconds per month by
precision quartz crystal. if something
should go wrong with the watch, reparr
15 assured within 48 hours after K is
received. Complete with steel black
leather band.

ES4-YS
3 MICRON GOLD PLATE BEZEL

These joysticks leature four
100K potennometers, that vary
resistance proportional 1o the
angie of the stick. Sturdy metal
construction with plastics
components only at the mova-
ble joint. Perfect for efectronic
games and tnstrumentation.

$9.95 ea.

Satistaction Guaranteed. $5.00 Min. Order. U.S. Funds.
Calitomia Residents — Add 6% Sales Tax — Data Sheets 25¢ each
Send a 13c Stamp (postage) for a FREE 1976 Catalog

AMES

1021 HOWARD AVE., SAN CARLOS, CA. 94070

PHONE ORDERS — (415) 592-8097

DIGITAL ALARM
CLOCK

This 4 dignt Novus Alarm Clock
IS a very reliabie and smartly
styled unit. It provides such
features as an alarm settable
to any minute of the day. a 7
Munutes snOOZe alarm. a power i
failure indicator, and even an

AM._ P.M. indicator r

Novus

$19.95 NOTAKT

Circle 75 on reader service card

9/61 H3IAW31d3S
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Baj,g&m -Por supn gAlEl Loy S USED TEKTRONIX & HP CASSETTES/LABELS
D Plal hit: tte | . Norel otte ¢l o
Al pacs are first qualityfno lalloul tested and guammeed 1 98 T E ST EQ U ' P M E N T hr:o':n'bn:ﬂc::::ﬂ:e:.lgol':ﬂ 'ogr’mc:" er.o'a'l .h‘.‘.'.'.':{:e
T ~ 3 : gluoutr(ﬂ ec':lolo. 1-9 10-0929 100 §000 10M
. ¢ o . . o
;b.-;;:nm'm: n ‘f)u‘)”?p“p‘ac: l:egulators by Write: PTI, Div. 14, P.O. N:"clelo.(:n: ytte Cleaner 65 0% %0’
nin$-01p or oo | Wssortes r1vo-r1o0s. 23 018 sartopie 7] . 107 Flbergh od %" Hole. .50 .50 .40 .35 .3
m .y“'l?"f.u’ .Tx’». :;n. (:- w:: :sv .:m.‘ :‘i'ﬂu ¥ a0y t’.‘. th B oxX 8 6 9 9, W h lte B ear Plus Po:tr:g:‘;yu:mh;t nnd.lo-u Minimum Ordor $5.00
v ettt §108 | ot §1.08 $1.98 ’ OPEN REEL STEREO TAPE BUYERS!
TT':,F.,,’.‘??.E " LED pac Comparator La ke, M n 5 51 1 0 We've Got the “'Splrit”’ The Prices And The Address To Prove It
sertes 7420, 1430, 1440, assorted giscrete pac ’
T i e | (D e e a0 | B assorie m | SEMICONDUCTOR and parts literature, J. & J. sa’.‘,';.?Eﬁu;.ﬁfﬁﬁf'ﬁ'c,"_'av},n‘%"cs,';fo‘,?pe
P $1.98 “iinats ¢19g ELECTRONICS, Box 1437R, Winnipeg, Mani- — e
toba, Canada. U.S. Inquiries invited.
CMOS pac 205 Rectifiers ‘00 Res:stofs S
on aiptars CANADAS LOWEST PRICED MAIL ORDER SUPPLIER
B0 Py X, ot g”-"?"::: gt ; 'r' e IC Sockets, Rectifiers, LEDs, TTL, CMOS, Linears, ¥onsistors c — M o S p R o B E
$1.9 Ry, $1.98 s1.98 some typicot prices inchide: will convert
: > your voltmeter -
Tfaﬂslsmfs IC Assortment | Swilches Coons 225 Bavo, 35 it %3] | into o sensitive FET INPUT
40, soer 113 10000 1 T o ey SN74LS279 122  SN7433 49 SN7443 93 milliv:lm,)om. Complete Send for
o e ool iad Suikon Aitatn sppcoy i 2 pl hippi
it ried. hou o Tl e Nosared Fe 25 ; kit N plus shipping. FREE
$1.98 et $1.98 ets sy og .:’;mii"a"‘",'.t.-ﬁﬂf“.'."&i% W it e e e 8, Also - Temp Meters. Power -~ ATAIOG
Diodes 739 Bur s 990 Station G', Toronto, Ontorio. MaM 3G7 Supplies-Design Consoles.
AP i | 6 o PaC  [Burdpasfor $9.90 and Dinwerias Llimiad DAG! SCIENTIFIC  INSTRUMENTS
e e Tareh dosaal]] e rercSemt e ) - PR - BOX 1054R- LIVERMORE -CA - 94550
trimmec for PC8 mountina.§ 739. with dets lOc)
$1.98 $1.98
- N T T @ ACE OF THE MONTH SPECIALS *\
ST | oo EC"F'HS an v ENGINEERING APPRAISAL ASSORTMENTS frst quaiity
fhew marked parts
ainreHliefias 200 ELECTROLYTIC ASSORTMENT ¢g gc 19, PRECISION RESISTORS 200 for
4. 7mte |6y MIMATURE aLURINUM A1si Lasd EROM | 4,80, m  470uf 25w 3 - . R .
l Aszortment contains a bhalimced invemory $4.95
25¢ each
SPACE A[,:'[ POTTER DIPPED POLYESTER FILM CAPACITORS DISC CAP ASSORTMENT
CLOCK KI ingRIdsen 2200y L2017 ¢ Prime
e i e e 1 e @hps s Q’v:: Y, gle eoiron 23.05
4 hour forwat
T R K KEYBOARD ASSORTMENT S for SLIDE SWITCH ASSORTMENT
:“".I? '7"":"5;< N tren. . CALCULATOR & COMPUTER  $9.95 andard and miniature 40 for $5.00
i tene e $16.95 3 AC adapter AssORTMENT POWER CORD ASSORTMENT 6 for $2.95
‘meﬂdl'—dﬂdwmlndmmﬂdﬂdb‘mmm:d 2 ond 3 conductor . 8.fr. 1" o
w3 sers 1o Senda stamg fo our flyer lsting ore money-Saving bargains! 4 DIFFERENT models for $9.95 % T s lmi‘
T rw;;a”ﬁ MOREY BACK GUARANTEE Om ALL GOODS s.‘nz::.n Ave :

Prone (916)334-2161 = Oroers under §7.00 aas $1.00 - TMS 5000 Aascii
BREBYLON “""‘""'5‘” Sents or Calag0 sies 1ax ATAT TOUNOWIG & keybosrd encoder
ELECTRONICS e Lentpers ey, K10 Ve Y ELArn 00 = with data gia.es

DhddnaBnaee c 5 . ASR33 Teletype Code
ACOUSTIC COUPLER ASCil COMPUTER KEYBOARDS SWITCHCRAFT Micro-Jax
This coupler was manufactur These keyboards were manufactured for use on Tenas m 14 $ 295
ed by Novation. Inc. Tarzana. Cali- | Instruments line of Silent 700 saries data terminals. They are 100 25.00

fornia for use in Texas Instrument’s § fully encoded with TTL large scale integrated circuits (T.1. 1 yp 9 199.50
model 725 Electronic Data Termingl. | TMS-5000 In 28 pin socket). Additionat IC's provide # par- 1000~ 1 39.

It is compatible with Bell 103 ang | 316l 7 bit. without parity. code plus a strobe signal indicat 1oM- 1250.00
113 data sens or equiatent. The ing “valid” data and sin Othar independent outputs for those

spacial keys which are not encodedr. Internal circuitry pro-

Over 50 cotbler opegateyasyRchronousivatols vides for two key roltover and de-bounce. Output is on stan-
maximum speed of 450 baud 10 the | 4314 10 pin double resdout connector for data and power in:

full-or-half-duplex mode coupled 10 | put. And 8 pin double rsadout connector for six special’

1 H a standard telephone handset. Trans. | switch functions.
e ec ronlcs prOIec s mit freq. 1 127001 for mark and | (g 6 . Clars/Pander 720827-1  Now - tested e+
$29.9'

1070z for space. Receive frequency T.1. Pert number 9593271 Used tasted
is 2225hz for mark and 2025hz for A 58 key ASCii sncoded Alph ic keyboard
D space. Unit requireg ¢ 12 VOLTS with six axtra switch Clotures to ground marked HERE BISMUTH ALLOY.
Or e and + § VOLTS for operation. Com IS, PAPER ADV.. BREAK. REPEAT TAPE«w TAPES Melte :n boiling water
1 plete with schematic & all pertinent K - X 4 oz. ingot $3 9§
information. fully reconditioned. cal ynar solid silver:
. . PRINT -10.
HObbylst el g e U .%OPL‘EXS plated wire wrap wire 1.1.3 t!fgcckl.ngxgc%z:.%osop‘eor
13ns 256 B11 RAMY 2-%- Bl clad ) o1. 2 sides
Expe"menter :~7|‘s:0|1 Three- ‘Statse Ozutgust 1000 for 0 wcﬁ) r;‘.spom 9.95 35i:e 510 21§0 ;o&
ug In Replacemen - $6.95 6 AWG Red or Black x]’z'“ ‘ . 19.
Student i, XK Y 2° looorr sroo rgo; [ixe- 18 35 5933
Engineer TMS 4030 JL 4096-BIT DYNAMIC| —===> |[BAUDOT KEYBOARD
RAM Low Power 400 mw NE.2 NEON !
. If with dats and 22.Pin SOCKET 59.98 bt o B B LYy Yo ,
Do-it-yourselfer removed from sockets g FOR $64.95 1om—s350.00| = SEIEALERLLED
AC adapter $3.00 es. |Fust HOLDERS FOR 34G FUSES sy o
e Many under 310 ‘/A _—_INPUT p||5 Volfs, 50-60 Mertz ‘. HKP-CC f’-ﬂ;: m;ff F:'"llﬁ- . $29.05
P i I d d —%. OUTPUT 8 VAC 100Ma. sﬂ 10 for $2.95 All 0utputs are capable of driving a minumum
 J Instructlons Inc u e =" 10 for $25. OOI C&K 853220 :a):f.r;:ﬁ;;‘.,;}~?:.,ﬁ:?’;2?.;m ;av;r‘ud
with each project CLOCK POWER TRANSFORMER ol 10 for M| G, I vl trtanen 6 vl

PRIMARY 117 VOLT 60 M2

e Hundreds of other ouTPUT) outeuT:

VAC DCMa| VAC

electronic Components T # | 20 101or$15.00 | Back [ j__[ L[ 1 ] -

7]
(6]
z 1N914B | 2n5448 50v 800 ma . =
z | Send today for FREE CATALOG ThssriEail s aeldse i Tyiens = ]
o 100 12.80
2o
[ r TERMS: We pay postage. uniess otherwise specified
8 G aymark ELECTRON 'C Inctude check or money?order. no COD. Texas
] PA residents add 5% sales tax. Canada and Mexico
w Subsidiary of Buck Engineening Co.. Inc RTS add $2.50. Overseas countries add $5.00.
(@) ; 5400 Mitchefidaie, B-8 We will ship UPS unless otherwise specified.
o Box 17359« Dept. RE96 « Irvine, CA 92713 Houston,Texas 77092 ORDERS OVER 101bs. are shipped Coilect.
é | Phone (713) 688-8114 TWX 910-881-2411
Circle 56 on reader service card Circle 46 on reader service card

-t
w
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SURPRISE! Build inexpensively, the most un-
usual test instruments, futuristic gadgets using
numerical readouts! Catalogue free! GBS, Box
100B, Greenbank, WV 24944

ORGAN KITS
KEYBOARDS

THE ULTIMATE IN DESIGN
AND SOUND
FREE LITERATURE

Wurlitzer reproductions
DEVTRONIX ORGAN PRODUCTS, Dept.4B
5872 Amapola Dr.s San Jose, CA 95129

WANTED

QUICK cash for electronic equipment,
components, unused tubes. Send list now!
BARRY, 512 Broadway, New York, NY 10012,
212 Walker 5-7000

AGENTS wanted! LCD/LED wrist watch, excel-
lent quality, $3.00 (refundable). TAYOR-PAUL,
980 Greene Ave., Brooklyn, NY 11221

WANTED Hycon oscllloscope model 622-D
power transformer. BOB JACKSON, 648 Broad-
way, Venice, CA 90291

POLY PAKS

CUSTOMERS HAVE
CLAMORED FOR
THIS MONEY-SAVING

REPEAT
SALE

{1 SN7407
Ll SN7a08
(] SN7309

J SN7as8
J SN7 489
] SNT490

00J00000a0

Phone :
Terms: Add postage

POLY PAKS oroin—se

P.0.BOX 942R LYNNFIELD. MASS. 01940

Order by Cat. No, 9R1983 & Type No. below

Type

(] SN7a00

) SN7401

[ SN7a02

] SN7a03
SN7404
SN7406

§NT74a94
SN749S
SN74a96
SN7312%
SN73126
$N73132
SN7a131
SN74145
SN74a148
SN73180
SN74153
1 SN7a1Sa
SN74157
SN74a138
SN74160

SN7310

$NT74a177
SN7a181
$N73182
$N73184
SN73190
SN7a3191
SN74a193
$N73194
$N74319%
S$N73196
SNZ7a197
SN74a198
SN73199

MEMORIES

SN7391

Cat. No.
9R2310
SR2588
SR285S
SR2856
9R2847
9R1989
9R2853
9R215S8-A
9R2155.8
9R2854

Waketield.

1702.a
Mass. (617) 245.3829

Rated: net 30 MINIMUM

Circle 28 on reader service card

Sedadn Dinpiav counter maduie 41 §

ANl other modules 3 = B wahes

FREQUENCY COUNTER
MULTIMETER

MOOULES
1) OECADE COUNTER MODULE $21.95
4417 wg LED TTL crcuiliry [lsiched display vervion svsilable - ada 6 95)

{2) TIME BASE-QIVIDER CHAIN MOOULE 2
IMMZ cryatal conteoiled owcalator 8 decade dirtder. 1MHZ, 100KHZ, JOKHZ
1KMZ, 100MZ. 10HZ, 1HZ outputs Atcuracy better than 001%. Module contam
duet JK Fp Flop 107 stopwatch timet sl 4110,

{3) FREGUENCY COUNTER GATE MOCOULE 16.9%
demdl n.w.. .......u ,-q..u.. w Freq range batic JOMMZ. Has 1 stage schotthy

1.9%

prewcaiar extendin o 100MH2Z.
(l) DIGl'Al MULYIMEY!R MOBUL( 2995
Ses  heacoumter digtel  multimeler  spect  for  ranges  end  WDRE
is) CAPAE"ANC[ COUNTER MODULE 1995

00MF 1% typicatly. Reaure Fieg  tounier wvsiem (8]
(5) 'UNCYION GENERATOR MODULE 1995
THZ to IMHZ. Simulieneous wune, 1qusre, Triangie wave Adisisbie duty cycle
Leat than 1% Ditortion 0.1% hneantty. Can be moduiates.
SYSTEMS
(A) FREOUENCY COUNTER - DIGITAL MULTIMETER
(Ako 1opwstch, time:, crysiat cabibeator|
Conwts of module (11, (2. (31, t4)
imeter 11 MEG OMM input angedancs on it range

2395

AC & DC voltage rangs 0 1.000v, 10 00V, 100.0V. 1000V,
AC & DC current range 0 ) 000m, 10 00me. 100.0me. 1000ms
1000HM, 10K, IMEG,
nueting & thurl netwark of “San resion
¥ count ¢ 1%, Halched displey voruon o
(8) FAEOUENCY COUNTER -camats ol Movuren 11,
{C1 STOPWATCH TIMER TIME BASE 4 digrrsd
Cantat of madul 2!, Tirrw racage 110m 10us 10 9999 secords-
1166 85 minl two nput gate. Siart & Stop.
(0) POWER SUPPLY
2 15V o1 500mas and 5V ot 1.58me (Use 1or more than 4 digursd

2295
"NEW § 0.9 Freauency Counisr Owgutal Mutirmeter Kit. 40 MHZ TMEG
mput Compiate &1 $179 95 (con be supended 10 ] or 8 digas)
Proscoiers svenabin Write tor intormenon

1® 4UCh 23 FOLMCY. SwiTCRES. o1
Powes Supply $1 50 scditional
rnu Residents sdd 6% 1ea
ALL MODULES ASSEMBLED AND TESTED
Presse otiow 3 weeks 01 5 hecling 8 delvery

SENO CHECK OR MONEY ORDER TO

LIN CORPORATION
15311 S. Broadway

Gardena, California 90248
(213) 532-8809
Hours 10-4:30

Circle 93 3 on reader service card

Order $5.00, COD'S $20.00

SOLID STATE SA

P.O. BOX 74D

ES

SOMERVILLE, MASS. 02143 TEL.. (617) 547-4005

Circle 79 on reader service card

INTEL 8080 CPU $29.50 PRINTED CIRCUIT BOARD TANTULUM CAPACITORS Full Wave Bridges
2518 -HEX 32 BIT SA $6.00 4 6-1/2" SINGLE SIDED EPOXY
21021 1024 BT RAM $ 2.60 BOARD 1/16” thick. unetched 2205 255, 815 Q0 In aURas Y Sis o0 SSANKENANDIOIPOVERAMES
5280 4K DYNAMIC RAM $12.50 $.50 ea. $2.20 JALaE 39V iS00 20620 s
5202A UV PROM $12.50 VECTOR BOARD 1" SPACING 68UF 35V 5/51.00  33UF 35V S .40 Si 10 WATT $1398
MM5203 UV PROM $12550 et e SR T . s IUF 35V 5/5100  3OUF 6V 5/51.00 $1 1050 G 50 WATTS $24.95
33UF 35V 4/$1.00  47UF 35V
5204 4K PROM. s2495 4 WATT IR LASER DIODE _$7.95 470F 36V 45100 100LF 35V S 50 o —
MINTATURE MULTI.TURN TRIM POTS TR TR % 7% 1 3
PN TP MOV fr 0TS N STI0PEET === CT7001 ALARM CLOCK CHIP _____§575 g Lis 14 ]
G PO TR PO TS Siar o Boses N o HATIONALMOS, DEV'CES "0 170 [INEAR 256 XTBIT SELJ
POTS iy
3010 style 3/16"x6/8"'x1 -1/4": 50, 100, TIS 43 LT s .35 m::gg o e ] SCANNING CHARGED COUPLED
1K, 10K. 50K ohms €R 900 TRIGGER DIODES 4/31.00 MM1404_ 2.9 NMS060.. 2,75 DEVISE SIS $99.00
f s ATED SR 3/54.00 2N 6028 PROG. LIT s 65 MMS5013- 4.00 MM5061 - 2.50 LINEAR CIRCUITS
ySCRS
S i i MUae R s
{halbovrdlise 161 singlesidediBapedatoy MMS085- 2.25 MM5210- 195 301/748-Hi Pes. Op. Amy s 31
TRANSISTOR specmLs board, 4% DRILLED and ETCHED : L
MM5056 - 2.25 MM5260- 2.95 3207 5.12.15, OR 24V
2N3585 NPN Si TO 66 95 which will hold up to 21 single 14 pin IC's NEGATIVE REG $1.50
2N3772 NPN Si TO-3 s 1.60 or 8, 16. or LS| DIP IC's with busses for TTLIC sgmge 741A or 741C OP AMP. s 31
2N4908 PNP Si TO-3 $ 1.00 power supply connecior. $4.00 26 74126- 60 710 COMPARATOR s .38
2N6056 NPN Si TO-3 Darlington - $ 1.30 MV 5691 YELLON-GREEN 74Log a2 1.00 307 OP AMP s 31
2N5086 PNP Si T0-92 415 1.00 BIPOLAR LED $1.25 %00~ 16 7ass 73 IS0 o -
2N4898 PNP TO 66 s .60 MT-2 PHOTO TRANS s 60 701~ 16 7446~ 80 14151~ 80 3047 HiPeatD A s spm e« w1 9
2N404 PNP GE TO.5 5/5 100 RED. YELLOW, GREEN OR 7a02- 16 7447 68 JH130- 19 B B hae 19,118, v 053
2N3919 NPN §i TO-3 AF $ 1.50 AMBER LARGE LED's e $ 20 7403- .18 7448- 77 JHI% 108 101 OPER. AMP. HI PERFORM, . S 75
MPSA 13 NPN Si T0-92 3/ 1.00 14 PIN DIP SOCKETS s 25 7a0e- 18 W72- 35 Gis9- 75 LM 308 Oper, Amp.. Low Powes . S .95
IN3IT67 NPN Si TO 66 s 70 16 PIN DIP SOCKETS s 28 30 M- 31 e 747 - DUAL 741 S 68
; / 7406- .35 7474~ 32 1. 6
2N2222 NPN I TO18 818 100 MOLEX PINS 100/$1.00 Moen3r U2 havesthios 296 - DUAL TIMER Sl
2N3055 NPN $i TO-3 1000/ $8.00 4
2N3904 NPN Si TO.92 5/5 1.00 } PIN MINI DIP SOCKETS 5 25 7s08- 18 7a76- 32 9065103 T 2900 - DUAD OF. AMP ]
OGS TOaT! Sleioo 10 WATT ZENERS 39,47, 56.82. 1215 Tapa -1 T a8 qai7amm LM 324 - OUAD 741 S150
1 7O 18 0R 22V, 100, 150,200 . . ea. $ 60 - 2 i 74175. 85 560 - PHASE LOCK LOOP $2.00
2N6109 PNP S TO-220 s 55 1 WATT ZENERS 4.7, 56, 10, 12, 16 WA S5 1485 88T ungrl o 561 - PHASE LOCK LOOP $2.00
2N3866 NPN Si TO-5 RF s 7 A 7485- .39
ZNBEoNENSH TO 51 Rk 18 OR 22v s $ 25 7413- 45 Jee9 209  74180- 100 565 - PHASE LOCK LOOP $1.25
N P bareh SR 1% = T 7011- 80 7480, - 4g  74181-2.10 566 FUNCTION GEN. $1565
Silicon Power Rectifiers 2416 33 7491 75 74190- 115 567 — TONE DECODER $1.50
C/MOS (DIODE CLAMPED) A A TR o TS e 7217 33 7492 a9 14191-1.10 LM 1310N FM STEREO DEMOD. . $2.75
74C02— 25 4016 1.18 e lek 1A 7420- 16 7493~ 49 7"g§ Eg xzodg;c V‘ilGYC'\sGoEu%(:'g: 0sC. . $390
S L 200 07 .20 JZ- 3 raes- 80 A% 555 Jus - 2 MR, TIMER o
4001 19 4018-1.20  4047--1.80 35 1.5 4.2 7427~ 28 7495- 80 41 1 us . $ a5
4002~ 22 4019- 50  4049- 50 400 09 25 80 140  6.50 7430- 16 ja9e. 73 14195 74 553 QUAD TIMER $2.50
4006- 120 4022-1.00 4050~ 50 600 11 30 0 180 850 7432- 30 7a107. 34 74196 1.10 FCD 810 OPTO-ISOLATOR s 80
4007~ 22 4023~ 25  4085-1.75 800 15 35 80  2.30 1050 7437- 27 78121 39  74283- 1.50 1458 DUAL OP AMP. S 60
: M 380 — 2W AUDIO AMP
4009 .47 4024- B0 4066- .90 1000 .20 110 275 7438- 27 74123— 60 719324 175 L A $ .95
4010 A7 4025~ 22 40N - 4D 7440~ 18 74125 60 7543; 50 Lz %7 - gwESleEvéo :lédno Amp. $2.50
4011- 22 4027- 48 4077~ 35 7401 75492- 60 LM 381 — STEREO PREAMP. $1.50
4012- 27 4028-1.00 4081- 35 SILICON SOLAR CELLS AS LM 382 - DUAL AUDIO PREAMP  $1.50
013. 35 4029100 4076- 120 T i MINIATURE DIP SWITCHES LM 311 — HI PER. COMPARATOR § 90
4015 1i0 4030 45 v=iclaneter CTS$:206.4 Four SPST switches LM 319 — Dual Hi Speed Comp. . $125
LED READOUTS .5V at 500 ma $5.00 ea., 6/527.50 in one minidip package. $1.50 LM 339 - QUAD COMPARATOR ~ $1.50
FND 500-6" C.C $1.75 CTS.206:8 Eight SPST switches 1n 8 16 =
HP 7740-.3" C.C $1.40 REGULATED MODULAR pin DIP package $2.55 TRIACS SCR'S
MAN-7-3" C.A $1.25
NS 33-3 dig. array $1.35 " 1svog§)1v{c§on SUPPLIES AY.5.1013 AJOK ser./par., par./ser . umi PRV 1A 10A 26A 1.6A 6A 35A
TIIBVAG INPUT $27.95 versal UART $8.50 W00 .40 70 1.30 40 .50 1.20
Seadidsglor ounimiaiog festidng SVDCAT 1A, 115VAC INPUT .. $24.95 ALCO MINIATURE TOGGLE SwiTCHES IO 175 =G0, 70 1.60
Transistors and Rectifiers 12 VOC AT 58 $24.95 MTA 106 SPDT 160 260 1.00 1.20 2.20
145 Hampshire St.. Cambridge, Mass. TN 24148 (INO1 15/87 00 MTA 206 DPOT Sl 70 2.30

WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM

9/61 Y3BW3ILd3S

(7]
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THE KING OF ALTAJ
523.50

6-DIGIT ALARM CLOCK
THE RING FEATURES
H B digl . 12 b, 60 cycte or 240
50 cycle alarm clock
2 Time shaong capatbty for dis
Add 1% tor Shuanng  play of additionsl slormianion
Su 12 iy and i
Kit N, 70250 1R [Red readouts] ot Of mtertate’ comparanm
Kit No. 70250 1G (Green seatouts) 41 AMPM and automatic powe: ta
ure wlcationy.
Kit No. /0750 2R (DL727 readoutsl_ . $28.59 81 10 mimte moore
KiT Now 70250 3R (FNDBO7 restoutsl. $28's8 & loremmty connnl of LEDs,

All 0415 inclurde comuoonents, PC Boardh, Transtorme:. cate, ant constructon manval

THE KING'S HAREM

FATIMA a-ocigiT TEMP. KIT
$19.95

Features 4 dunt temperature thmiay. larenhert or centagrade.
complete C Mos appication: uses 7007 & it counter

3 g88

Kot includes all

., PC Bowrd tor
with THE KING 6 chut adarm elnch nth‘... Pembes |

DELILA appLIANCE STARTER

(Enampie) Set your alarm lor 7: am , 121 timer
for 15 mun Al exactly 7 am . the apphance
wall 31061, a1 .15 your clock slarm will wake
you

*9.95

Kl nctuces sl 13, PC Board and instruchions for interfacing with THE KING
6t sam clock  Addities Neabe I

TANYA 80 Hz CRYSTAL Time Base

ADDITIONAL ruwn!s-
1) Low Power
2.) Dwectty Interface with K-uu MOS Clock Chigy
3 60 Hz 0utput wth crysial time b sccuracy
2 tteai lor Cars, Boats, &

*5.95

Kin includes an) PC Board ano for " with THE KING
6 Oigrt Atarm Clock.  Addvnss Numbe: 1
FND 70 oLra27 .

RED. .25 In. Char.

Dv- 1]
15mA per i ol ouwr best remun

5 high, 20mA
Commen Cathode e i
s118
FNDBO7 awnooe
FND 800 caTwoog
e New 5 n, dmlay
oy Faivehild Kin Hyh. Thepeyy BURROUGHMS
Common Cat on the markel. ideal VR OIGIT
o4 larqe ceadout 25nh
FNDBSO3 awolecation LIPS i
St 88 Free wocket 8250
v$130 LEDS Y
MinlTies ” "]
Juenbo red 15
T Jumho green »
Jumbo vellow 33 DL33

? vou hike an
array of dusotays,
we tave n

W RIOUS!
Fully muttiple sed common cathorde it. Com
Goupmm. Irtea tor mind 6 it [
LIE I ) iry

TTL BOARDS Gk nmmswn ASSORTMENT
096 cased Dm-m SCRs,
MEMOREX computer boards with TTL's Diodes m PNP,
and Tianustors, ete
50 tov 51 50
"§ Boards contaning 150 250 1C’s 100 for S2 50
$4.50 300 tor $6.00
LSl \nTegraTiON
MM5316 46 it srm ciock 40 pin diy wiapec.. 542
7002 4 dgit counter Nlaich decoder: 7 sgment andt
BCD outputs 75 ol dip wimpec $1250
1005 4 dugit counter/latch decoder. 7 wgment wit i
only. 24 pin dip w/apec.... $ 9.50
007 4 digit countar Aatch decoder with BCD cutput
only, 16 pin de w/wec s 700
46 digit alarm clock 28 pin dip w/tpec $ 550
PC Bowrd tor70250.. S 425

1 dwit non multiplexed fackD alarm clock
teaturing direct drive diplay output 40
Pin dip w/spec $4.50

PC Board for 70380 $ 375

8008 8 but pavaliel CPU $1950

2102 1K statec RAM for BOO8 $225
51225
$0

UV eraseatie PROM
75491 segment derver .
75492 gt driver $ 0AS
7020 8 tunction calculator chip with direct

wgment dtive B dign $22

RADIO-ELECTRONICS

ﬁ.ﬁ-
B0 4000 73 4018 149 4037 450
94 14000 24 4019 4040 159
100 | 4002 24 1020 159 404t B8O
104 4006 149 & A9 4042 79
124 1 5007 24 & 119 4043 8O
19¢ | 4008 115 4023 21 4083 59
154 59 4024 99 4047 59
13¢ ] 5010 55  a25 24 049 59
148 3011 24 027 59 4050
280 1 4012 23 028 4066
10 Jaom3 59 4029 139 ;4(54(); 279‘3
2438 0 4014 149 4030 ol (24l)
a0 5 74195 84 2833 1 ,3 2034 125 T4C il
7442 74 3 ps 4035 ¥
T447 9 "w 017 129

as6 DIGIT
PC BOAROS

Weite for out FREE Brochuie

KIT 016 FREQ.COUNTER

.- DIGI' DICADI
OUN

S‘IB.

KIt o1m

One cwp 4 digit decade counter
&it, with both 7 segment and BCD
output.

1. Chip teatures internal oscllator
10 scanning speed
2. Overtiow and count eatent out-

outs.

3 Transter. cewet. count. blanking
#d true compliment control in
put

4.PC Bowrds can be cascaded 1o
81216 etc. dos

5. Kit inciudes counter chip, drive
cifcuit tor 4 cathode type dm
Dlavs and PC Bowrd. (For read
out bowd we (FND70 FNDS503]

TIME BASBES

1 Mz erynial chain time tose dwider. Outbuts.
TN 100K hs- 10K A7 KR 100H2- 10H2- 142 0. 1Hz
Accuracy beiter than 005% with proper adiustment

Kit 013 compiete CMos with PC board 0578
Butfer Cirewnt for TTL intertacing

K11 014 Same a3 Kit 013, bt with TT! $13 28

Kt 015 50Hz or 60K chain time base uting line
frequence as raference. Accuracy O.1-0.05%. Oul

! Comoiete with CMos mmmg or
cuit and PC Bowrd. LR

Kit 019 Same o Kit 015, but with TTL and 60M;
only. R

Kit 018 60M1 chain time base using line frequence
for kit 020 APM counter

“Outputs: 6 sec = 100th of RPM

6 10tn of APM
e 0.5

iy Features FET inout Iront end with thgoer circut tor
measuning comples wevetorms. Messures fram O,z
10MH: when used with Kit 015 or 019, Measures fro
OtH: 10 I5MHZ when uwd with Kit 013 ang O

MODULAR SCIENTIFIC
INSTRUMENTATION

Now vou can build ome of the most advanced diglal etectronic ity
ments with our new series of low-cost modular sceentific its. These kits
espond ot vo

& swror 3

em 15 our 4 igt Decade Counter (Kit 012) which

vol! atet power supoly (Kit 030)
#nd you have the basis ol 8 wide range ol WRUTICAeq electranic NSty

Voltmeter {DVM} . Kyt 012 + Kit 030 - Kit 017
Counte: Kit 012 » Kit 030 « xnms *Time Base
L Kit 012 + kit 030 » K 020 - K 018

S Wy O | \

O‘J

$24.50 _

KIT O30 POWER SUPRLY

=

KITO17 OVvM
999 #y indic M onm
1 o 1% er
31850

KIT O20 RPM COUNTER

e g <
e . |

ith

s295

he instrumentation Chub and receve &
Mlﬁ oH on re Jurthases ot M5 1 &
Send $3 00 witr et we

cLuB '

ACE 208
Part No. 923332

52895

o LIGHTS

MUSIC 6 WATT COLOR ORGAN

ntained unit with
4 1nCluce

s2.00

ALTAJ
& ELECTRUMICS

£.0. 80X MSMR Daites. Team 75230
TEAMS Crect or money e No COD
Telephane {214) 278 3561

Tren Revarnr A0a &

@ 4-DIGIT ALARM CLOCK

%
QP

«r Noa $193.95
'wth PL Baare)
FEATURES:
4
T
«“ s200
‘KIT NO. 2
-
s21.50
KIT NO.3
sz2280 .
o p11) 9

TRARANSISTORS-DIDDES

LINEARS

'
T T
n

*

67V Tone Jecoder

50
55
"D Re 0
00

5Q

$6.50

-
w
-9

Circle 70 on reader service card




BAR
k' ST e | $AE
pe y a EXCLUS'VE Wt. 6 ozs. 15 for NIXIES
®$1.98
- l
- ~. - - -\ = i S for $1.98
YOUR vt Boictat A LRty

and
stuge und audio. Only 17]Gus dischar; 'r
CHO'CE 4q. We. 2 1bs.  9R3I294 Blue. Cat. N:PQR)J";. pter

INCANDESCENT Zon Lot cipe 124 .
s 15 for gtl). fosr Wﬂl‘
' $1.98 -9 i

100'S OF BARRELS PURCHASED! TEST 'EM YOURSELF N SAVE! @imoorter sex. “Name your | 5 Uy Mot emten:

@price’’. Hard to find 7- -seg.
For the first time anywhere, Poly Pak throughout the United States buy e '-7:3:"':. dowy k‘nooo:' all mized. At these price
merchandisers introduce a new way from various factories . .. their over- [:-NSIENIPSITY BCan't tent ‘am. "o 3308 Cat. No.  9R3308
in buying the economical way. Raw runs in barrels. Poly Pak has done 4 money back
stock from the “barrel”. Remember the same. Therefore you are getting l g,“,,a,,,”: SBARREL KIT #1538 BARREL KIT 7159
the “good ole days'"? They're back the same type of material as the aMOLDED CAPACITORS uonuum SWITCHES

again. The same way merchandisers RE-TESTERS DO! - 4 . 75 tor <& 'or J”’fm
gasery st g,;.s%f.:.:z;*:;n-;:,s. LT gy | T2t MLy | BT g S1.98 si.58 5
DIP SwITCHING DIODES | 100 for $1.98 °UA°NCS
75 for $1.98 7S for —E— Untested. 40

Centralab

Asst.  size voltages, red

green. yellow, blue plastic]omies e

Marked 14 and/or with 16 N e
Din dios, may include gates. l""d $1.98 100 for $1.98 |Thoe br U here of the $1.9 e Jeads. s
rexlnlen Aip Aops, coum- May |m.-lud. 709°a, T4t's.| Yuu never saw this before. | N 1000 seriea. May In-| All the m,m,“, plastic pow- | @ No- ERSY -
Who kngwal GUARAN. | 1085560 serien. 656 1n:[ Imagine ~Tamous _switching | ciude 26,750 100" 200 | er 1ab type” Kaw factory | @ s,
TEED SATISFA I Barked “and  un.| diodes at theae brices 400. 600. 800 and 1000 | stock! All the 10 amp types. | 8 BARREL KIT $180
Cat.No 9R 2415 Untested. | marked. Cat.No.9R 2416 Cat.No. 9R2418 Untested. | volters. Cat.No. 3R 24 11/\ Cat.No. 9R24319 Untested. V. REGULATJRS ‘BPAO':’?:PLL:;:’I‘C‘.‘ E
z 4 KIT 213 —.. | TRANSISTORS
BARREL RIT 27 BARREL KIT 28 BARREL KIT 710 BARREL KIT 312 ARREL 15 for < .
VOLUME CONTROL |SUBMINIATURE ROMS -REGISTERS POWER TAB an:sus‘ron NETWORKS r "s . :
BONANZA! ,& IF TRANSFORMERS' S0 for TRANSISTORS 60 for $1.98 - 125 for $1.98" |
o 40 for LM309KC TO-3 V.R ‘s barjG8iCulMtor  maker  dumps @
40 fgor 6; 100 for $1.98 $1.98 * $1.98 // $1.98 8 oisd ot by ke pousd 2N3en i Thih ome 8
$1.98 3% soodfAmazink._ includes 48Bkes, Untented . 7 R, wbut who wanta to ck em?f 1 VR0 5 prog % mates
Singles. duals. veriety osc, antenns, who knows? | 28 1o 10 pin devices, | PNP. plastic 10220 type ntestin: Your gain.  No. 9R3330 3 TR rmech

Cat. No. 9R3343
SESsSsENOsEEE RSSO EEEREEEE D

Velues. styles. big ones — |From transisior radlo man- | marked, internal fectory | Assorted 2N numbers. By Corning Glsss. in 14-

Sl ones. Cat.No.9R2421]ufucturers. Cot.No. 9R 2422| numbers. ¢16Cat.No.9R2424 | Cat.No. 9R 2426 Untested. | 2 din paks.Cat.No.9R242

=1 s BARREL KIT 220 BARREL KIT 25 BARREL KIT 226
B 14 BARREL KIT 2 BARREL KIT ;17 BARREL RIT 718
p.‘}:.?.‘sﬁo",.".’és.sm,s MOSFET TRANSISTORS LINEAR & 7400 DIPS | DIPPED MYLARS LONG LEAD DISCS r:::;.lts::g“s :‘ﬁ:i;llgrons
Untested 60 2000020, so
00 v 100 for o] | 150 for 100 for 100 for
. for/ $1.98 $1.98 Y $1.98 $1.98 Unteated.| $1.98 :
$1.98 60 for $1.98 . Finest  capacitors made. | Factory distributor stock | Includes T0.5, TO-1. To-| o Untested.
All 4 leaders TO-1R case | Marked and """','"h"- 10- | hiny finish i S GiEn el Prime. | 13, etc.. assuried 2N num. | Tyve 92 (TO-18), wll
Marked and unmarked %.| includes UHF  transistors) }':""l("";"b"- of raw fuc- | Cdymping marked only. Long leads | bers, uamurked etc T:":‘!"‘""" variets  of.
Va2, 2 watts.No. SR2428| 100" Cst.No. 3R 2429 ory stock. Cat.No.9R 2431 o ¢ \o 9R 2597100 % kood.d Cat.No 9R 2598 100 % good] Cat.No.9R 2603 N 1'a.Cat.No 3R 2604
., 5 BARREL KIT 737 BARREL KIT 739
BARREL KIT £30 BARREL KIT 731 BARREL KIT 732 BARREL KIT ;35 5! BARREL KIT 3368
PREFORMED METALLIC TRANSISTORS NEON LAMPS GERMANIUM DIODES "““c"!l',:"‘l‘:":s‘-&f‘:'z;;_ ;:::glss"'_g:g'
RESISTORS RESISTORS WITH A HOLE IN IT 30 for 200 for % 8 ‘=,.
250 for $1.98 | 100 for $1.98 |S0 for $1.98 MY $1.98 100 for or N5

sl -98 Untested

e got bartels of Vs and | Muds mostly by Corning.|Cat.No.9R2610 Unieated. | -~ = . m:.f ‘TM' Hamods . makde: - popul P$1-981 4

b 56 [ de. . ] : oux NE-2's, prime, | jyem, Neve wa old. But | Fumous styie, asad. volt-
\f,.”“;::".\!:: ot ;:;Illli"e':; e e &,’,‘K'M“‘;,':',f"',:’:,‘;”z,,b":“'l': but factory made millions e e (g JRB: | agest sieah, Wl focludes
100: Y4, 100 watters. | 5% tol. & u barrel of] .. "with mtz. hole in mid and harrel’ed ‘em. Your ed- | TESTERS buv ‘em from the [all types of ‘oltages 1o

Cat.No.9R 2608 100 % good] Valuen."Cat No. 9R 2609 | die. PNP'S and NPN'S vantage  Cat.No'9R 2613 | factories. ‘:Lu“‘ 1KV.Cat.No.9R 2618

 %$1.98 100% £o0d.

RIT ¢
40 BARREL KIT t48 BARREL KIT 788 BARREL KIT 253 BARREL KIT # BARREL KIT 738 BARREL
g::':tilld:-':o’w:n G.E. 3.5 WATT SIGNAL SILICON JUMBO RESISTOR PAK | 8 DIGIT READOUTS SLIDE SWITCHES POWER TRANSISTORS
TRANSISTORS AMPLIFIERS /7 DIODES 7100-pc. $1.98 7 for ’“mtff_ 30 for %}b 40 for
20 for 25 for | 200 for $1.98 [c.uno on2r21 —am-| $1.98 §7° $1.98 $1.98
$1.98 $1.98 Unteated Includes many, muny tybes | Assortm metal films. preci- All whapes, sizes, apst. apdt. | 15 watt Bendix
ular  geemumum  T0-31 jovbe 1y, oorodW . | of switehing. signal slilcon | sions. carbons. metat oxide Bmﬂln of Iifotime! Alllmomentaries, etc. Tremen. | pellet transistors.
o unita, now avileble [ GO0 IRt O em i | Lyes. all lal leads. | powers. from Vu watt to 7| we got was 1 barrel — theldous shop pak for 100°s of | kood. purchased
at “'good ole barrel” prices. | porte FE Pl tRHEC (A o, | Some may be zeners watts, Color  roded & “lindar dlxlt Lyp swilching projects. pretester,
at.No,9R 26168100 % 800dd knowns. Cat.No 3R 2624 Cat.No.,9R2628 Untested. | 100 % good. Worth £10. plexed.  Cat. No Cat,No.9R 2726 100 % good.| 100 % good Cat.No.OR 272
. Cat.
BARREL KIT 761 BARKEL KIT 765 BARREL KIT ;88 "BARREL KIT :71 BARREL MIT 77 BARREL KIT 375 BARREL KIT 776
POLYSTYRENE CAPS ! MIXED READOUTS .2 WATTERS CAPACITOR SPECIA TRANSISTOR ML ZENERS 1.-WATT ZENERS
15 for 100 for $%>*”(100 pcs. ELECTROS {150 for !
100 ¥ox $1.98 $1.98 075 o0 | $1.98 50 for $1.98 »/| $1.98
i | Emptied  mockrodms into | 1t “bugs™ us why the fac-t Factory out of ble! Amazing | Factocy sume
h?.!:'c?p.smm« An a gam. | FiCtury etuens —  such {J?bu::.y‘nu;er:‘-‘plpu":r:m aamt e res D,'l}a{.‘}.’. :;..,R,-., (orien dump "o n barrels. | oo’ 8.°8: 0.2 t0 eV, | feveriion
" 0 " % " m N plastics, e O i ou test. Hermetic neale: . 0
blg, s [bouxht 110} Ltrel I IrEls S m:ell' .;‘1"- ‘:’l‘:ulv z'o'l':i |r':u‘nh: 'c':'lrc:nicn. ‘:l..:-: ete. Nifty | wide asst voltages & values gluq!ep.i I)m‘blgl.plu._
Al murked. Cat.No.9R 2738 (100 % zood. Cat.No 9R 2738 Up 10 300 mi.Cat. SR2747 | Cat.No.9R 2740
ARREL 791
ARREL KIT 777 BARREL KIT 94 BARREL XIT 83 BARREL RIT ;86 BARREL KIT 28 BARREL KIT /88
Eanown" agov SUBMINI RESISTOR: 15 for $1 9 ~yoBBY LEDS NATIONAL IC BONAnzAurnomcs LED SILVER MICAS
TRANSISTORS 40 § 100 for READOUTS 100 for $1.98
Lm-3a0T or o [ Cat.No.9R3018
40 for $1.9 oLTAGE VS $1.98 “ $1.98 10 for For the first time silver
.10 eriea: hax - o~ 100% good. "EGULITORS 3 Untested| pactory dumps into bareels. | $1.98 micas 80 low In Drice!
ngtons, hi- |PC, upright |me. color cod- | Factary rejected them ror | Wow! A Litronica dump of| Types 8000, 7400 series, 17474, 727'n, alngles. tei. | Azial, red case, varisty of
cocrent. npna, Factory line led, Vs watt. Asst values. |length of leadn, Muy inciude | ail kinds of mixed dincrete| DTLa, ROMS, regintecn, clock | plea, ete. .33 to " Bot | physical sizes &  values.
dise ontinue Pawer tabs. |Came to us in a barrel. £,6,8, 12,15, 18.24 volts, | LEUS, shapes, colors good,] & calc. chips, linears, ete. | from factorv. all mixed: | Big savings from Jdistribu.
Cat.No.9R2742 Unteated. [Cat.No BR 2746 Power tab Cat.No_9R2638 | poor. ric 9R2859 | Cat.No. SR2860 Untested. | have fun!No. 9R 2861 tor prices. Wt. 1 lb.
BAR wIT 5 BARREL ®IT 7101 BARREL RIT 104 BARREL KIT f108 BARREL WIT jfi0 BARREL KIT g209
N:L?:;ATTE;S, 2334‘5":{‘:'.':"’“ RESISTOR SPECIAL |SLIDE VOLUME fjulm VOLUME T0-5 PLASTIC TERMINAL STRIPS
CELLS CONTROLS A CONTROLS TRANSISTORS 150 for 5
200 for 200 for 10 for $1.98 25 for CauNDiaR3101 $1.98 .
$1.98 untestea. |10 for $1.98 $1.98 | Cat.Mo{BR3087 $1.98 40 for $1.98 @
Reaistor factory tried to 2 & Used in- hi-fi, volume con. - Wide mast. of terminal strlp
Jool un by talalng 100 ¢ | Asst. GE types, CDS types, trol muker unloads. Asst.|1-Million pes of 100%., | Includes PNP NPN, 2N.| connectors,. from 1 contact

o den tesistors | in|Mixed by factory. Big job| Includes: Y. ¥a, ¥a. 1. 2-| values, what a buy. Worth| 6OK mini pots, ceramic | 3838, 0 olup. Strip manufacturers

for us to separate. 100% | watters, carbon. 8 o0z. We' barrels] éase, long shaft, Eqpt mak- | series, etc. Untested. but|barre] dump is your gaif,
ek cnnu: v::“ SR there | Bood. Cat.NooR 3052 100 % good. 9R 3054 o 196 % emvnur.l;’:. “*leor unica 9R30ss | susrantecd to a 60 % vieldggwt. 1 tb:CatNo 9RI13E
BARREL KIT f112 BARREL RIT 7115 BARREL KIT 1118 ARREL KIT 7118 IBARREL KIT z119 - BARREL KIT /126 SARREL WIT.£23.7
MICRO MINI LEDS MOLEX SOCKETS BUTTONS 'N Stiseag PRECISION UPRIGHT AXIAL ELEONROS.
40 for*.zoo for scoocy | FEEDTHRU'S ot e RESISTORS ELECTROS g 1L
o 100 % good 2 ors or
$1.98 $1.98 100 f°!'_ S," .98 |5 r $1. Wide nast 31\';31-- from | Truthfully the factorles (by

UNBELIEVABLE! TO-92 loo for sl 98 im{ to 300m{ in mixture

All the tiny leds. axinl, up-] 100% good. Truthtully oo ¢ sl plastic SORS mixing 'em in barrels) do

in barrels . .. [| PREFORMED! Destzned for
right of ¥ itronix, | caleut " W, W 1 but- . of voltages. 100 % marked | ali of us a favor, WUT A
VEey ofcotorn et | oL A . e Uned | omcieedgin croai NS | BT Vonmges w500 oo Marked vatveke | and| g ncpuy P |2 fast, capnclies and
50% or tter, for 1 ket 5 KE NOTE! RF. UH t AL L « uy voltages.
Cot.No @R 3139 h conrc.ni.'so:;n:k - st Catna sh-L; © | brv. smaize 2% volues. 9R3205 s 9R3226 Cat. No. 9R3227
BARREL RIT f128 BARREL WIT 23 BARREL WIT f131 BARREL KIT 133 BARREL KIT 7134 BARREL KIT f13e BARREL KIT 2137
MINI DIP ICS CRYSTALS! TANTALUM C-M0S IC'S CALCULATOR CHMIPS | KLIP IN DIODES OPTO SPECIAL

25 for Ul
$1.98

‘Skinny C-Thrux'n®, New,

2 ore
75 for $1.98 12 for
Larke migr dumped 100°s of
Ibs_ into barrels, Includes $1.98
741s. LM-380-8, 708, 567, | Larke U8 maker dumped
5 58 Aot e Rhomad|freauency marked 11/6U | Mixed, marked prime, top |The fumous CD40gQarrien
Factory to you. All mixed,|crystals in barrels. Some | grade  asst. values, voite [How good? Who knowx?,
you teat. Wt. 1 Ib. ] worth $5. Precision, Manv|ages. GE. Centralab, etc.{Who cares? 1t'a only sc ew. | ThIDE,
At (Mo, SERAAE in 8 me arens.  9R3250 | Cat. Mo. BR3I28S Cat. No. 9R 3257 astec,

BARREL KIT /138 g "BARREL KIT 1142 BARREL KIT £143 BARREL KIT 1144 Terms: Add postage Rated: net 30 Co

PANEL SWITCHES FllpaRLINGTON 75.PC TRANSISTORS | RCA PHONO PLUGS Phone : Wakefield, Mass. (617) 245-3829 BE PHONAY

30 for .. | TRANSISTORS $1.98 4 40 for ﬂ Retall: 16-18 Del Carmine St., Wakefield, ED
40 for $1.98 - $1.98 MINIMUM ORDER — $6.00 S f EE

$1.98 or . 100% material, TO-92, . Send for FR
T0-92. 8 Motorols dump, | factory discontinued Hnes,| 1,000.000 RCA phono biuks O Fall-Wi

Did you bear of OAK? An-|unknown numbers, but hiRh | pnpia” mired  with npns.| for this one. You hi-f-ers all-Winter

other eapt maker barreiled| yield to Zood darlingtons. | ZN4400-1-2-3-4. "Wut do| kuow wut they afe o . CATALOG

3203 P.0.BOX 942R LYNNFIELD, MASS. 01940

ali types of rotaries, elec-] Retesters d” " 't get 'em!{ you care, it's l’\ld stuff.
tric, slides, etc.  9R3268] You will. 3288 Cat. No. _9R the price. 9R3

:L:crnosﬂ 60 for$1.98" 15 for ’». - ' 50 for

Deliberately thrown In bar- 98 g

or $1.98 National  type an 1.98 2 ozs

30 f 5 rels, so we can't test ‘em! MMbT36, 38, "c‘ They $ 100 % good.

have dircontinued these| Snaps Inte fuse type €1iP? Monaanto, infra - red led.

chips. FIND A USE. Un-| holder, IN82 dh-de- Metsl | photo  darliogtens, photo
Cat. ~o..9_an; ferrule type. No. R 3261 runsistars PR 3262

©Poly Paks Inc® waketield, Mass.. U.S.A_ 1976

Circle 34 on reader service card
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5-Pc. SCR Kit

500 Mw eners (5 Asstd)
Unijunction Transistors {Phg.3)
Red LEDSs. Lg. {Phg. 5)

9 Digit Spemy Display

20 Key Caiculator Keyboard

T 20 Key Cal. Keyboard
Uttra-Mini Red LED.s {Phg. 5)
37 1-Seg. LED. Display

60 CFM Exhaust Fan

Metal TV Cart

7 Yoht Wet-Cell Battery

CB Rules Book with License
Set of 4 Easy-Roll Casters
“Mini” Nixie Tube

54 Surprise Kit

Solder Lugs {Pkg. 13 Asstd]
Digital Clock Kit

3Y; Digit 1-C Display

LM 309K 5Y Regulator

CB Carrying Case

Disappeaning CB Ant. Mount

87 2-Way Wood Speaker System
Hi-Fi Stereo Headphones
FM-Converter For Auto Radio
CB Hump Mount

Trunk Mount CB Antenna

CB Coaverter for Auto Radio
Ni-Cad Battery M Size (Phg. 3)
12 ¥oit Ni-Cad Battery

8 Tr. Tape kecorder Head

3% 8 ohm Speaker

117 YAC Black Light Bukb
Window Lock-Alarm

117 YAC Heavy-Outy Solenoid
Assorted Knob Kit (25 Pc)

100 Ceramic Capacitors

1/30 RPM Timing Motor 117 YAC
5# Hardware Kit

Post 10" Shde Rule

Water Temp. Thermometer (Phg. 2)

709 € OP Amg

Cadmium Photocells (Pkg. 2}
Miniature 12 YOC Solenoid
Magnetic Reed Switch (Pkg. 5)

an§ Ac

BANK

Kl mﬁ\\\’.l\‘“

REG
1R-298 1.9
002 %
TR441 129
PL233 119
IM-393 100
IM-339 249
M523 5.00
PL283 129
INS12 100
MD-3%0  5.00
M35 249
BA329 695
BK-297 100
NI 69
N7 169
XX-19% 329
M0 149
IMS1T 1900
N30T 1000
TRS11 160
CB-557 13.95
MO10 1185
SS080 2000
PH331 700
AU333 2.0
(B538 495
M-999 1500
CB417 17.00
BA-3T 3
BA-328 6
HF-283 5
$S-14
N8
N2 88
w833 119
KN-030 1.0
0 128
MO-339 B9
HW-181 2.0
11582 1.49
IM435 149
RE-131 1.49
R34 100
W8k 1.9
w807 100

Low YoMage Elect. Capacitor (50 Asstd) CD407 500

117 YAC/DC 400 RPM Motor

M0-335 2.98

Autho Output Xfmr. 2500 to 4/8 ohms TT-092 1.09
ADD POSTAGE & SALES TAX

ICS

cess neS

SKE
1.00
30
N
60
50
140
160
10
10
230

X

D — D s O

LEILIIR=

O-ELECTRONICS
BEeSAEEmmem

= RADI

w

FREE

FREE

cB

m'.

Olson O|5t°r|‘og
Cata\ogs Cata
NEXT 8
ISSUES
SENT 70
yOU FREE
" "Olson _ETe_ct-ro—ni—c-s,—EGO S. Forge
St, Dept.LP, Akron, Ohio 44327
Please send me [ Olson catalog ] CB
catalog [J Both . Please Print
NAME
ADDRESS
ciry
STATE ZIP
L& & 1 1 I 1 ' 111111 | ]|
Circle 20 on reader service card

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

READER SERVICE CARD NO. PAGE
86 Allison Automotive Co. 110
)] American Technology Corp. 14
| Amperex Electronics Corp. 17
9% Antenna. Inc. " 121
39.40.41.42 Antenna Specialisis Co. 89.91.93.95
2 AP Products 112
Audio Techmca US.. Inc. 91

90 Avanti Research &
Development. Ine. 96
Benwill Publishing Corp. 23
99 B & K-Division of Dynascan Corp...35
68 Blonder-Tongue Cover [I1
37 Brooks Radio & TV Corp 1S
98 Castle 'V Tuner Senice 121
3 Channellock ....... 30
38 Chemtronics . 120

CIE. Cleveland Institute

of Electronics 104-107
4 Cobra-Division of
Dynascan Corp Cover IV
83.84 Continental Specialties Corp. ... 99.108
CREI-Division of Mc(:r.n\V-HIII
Continuing Education 52-55
43 Crown International 16
49 Delia Products . 113
33 Edlie Electronics 92
6.5 Edmund Scientitic 100.138
64 EICO-Electronic Instrument Co. .....82
E & L Instrument Co. 32
EMC--Electronic Measurement
Corp 119
48 ETI--Electronics Technical Insmulc
Division of Technical Home
Study Schools....... 25
7 Fidelity Sound ........ 110
9 Florida Institute of Technology .......94
50 GBC Closed Circuit TV Corp. ........120
11 Grantham School of Electronics......117
35.36 GTE Svlvania—Consumer
Renewal . 2.103
52 Handic of US.A.. Inc. ... 24
& Harwil Co. .93
100 Heath Co. 18-21
30 Hickok Electrical Instruments Co. .87
78 Hufco Labs Inc.. 114
IMS Associates. Inc. .. .22
13 Indiana Home Studv Institute 115
85 International Crystal Mig. Co. 118
15 Jensen Tools 110
5354 Jerrold Electronics Co. 109.113
16 Lafayette Radio Electronics Corp. ....83
65 Leader Instrument Corp. 108
47 MITS—Micro Instrumentation
Telemetry Systems. Inc. |
17 Mountain West Alarm
Supply Co. 102
18 National Camera Supply Corp. ......102
National Radio Institute (NRI)
Division of McGraw-Hill
Continuing Education Center ....8-11
Nauonal Technical Schools 70-73
26 PAIA Electronics. Inc. 95
27 Panavise. Division of Colbert
Industries 119
45 Perma-Power 34
76 Processor Technology Corp. 26
44 PTS Electronics. Inc. Cover 11

RLADER SERVICE € ARD NQ.

59.57.58

n
67

91
25

81
71
n
89

24
101

61.60

23

22

30

97

63
10

31

88

7475

93

62
19

28.34

m

82
9

95

'AGE
Radio Shack. 31
RCA Distributor &

Special Products 14.28-29.100
Royce Electronics 15
Rye Industries 116
Sansut Electronics Corp 33
Scelbi Computer Consulung

Corp. 1
Schober Organ Corp. 93
Shure Brothers 97
Southwest Technical Products. 37
Sphere Corp. 102
Tab Books 13
Tektronix. Inc. 90
Telematic Division. UXL. Corp. .. 27.36
Tri-Star Corp. 95
Tuner Service Corp
Vaco Products Co
Veras Svstems, Div. of

Solid Siate Sales 98
Wahl Clipper Corp. 112
Weston Instruments. [nc. 101
Wilson Electronics Corp 38-39

MARKET CENTER
Ace Electronic Parts 132
Altaj 134
American Used Computer Co. ........128
Babvlon Electronics 132
Karel Barta 122
CFR Associates 122
Consumertronics. Co. 122
Command Productions LA22
Cornell Electronics Co. 124
Dage Scientitic Instrument 132
Delta Electronics 129
Devtronix Organ Products 133
Digi-Key 124
Electronic Tool Co. 128
Ifordham Radio Supply Co. 128
Formula International. Ine. 123
Bill Godbout Electronics

Unlimited - 128
Graymark Enterprises. 132
Hobb-y-tronix. Inc. 128
Information Unlimited 124
International Electronics

Unlimited 125
Jade Co. A37
James Electronics 130.131
Lab Science 124
Lakeside [ndustries 122
Stanley Lin Corp. 133
Meshna Electronics. John Jr. 124
New-Tone Electronics.... 129
Nexus Trading Co. 124
Olson Electronics Corp. 136
PT1 132
Poly Pak 133.135
Quest 129
Saxitone Tape Sales 132
S. D. Sales Co. .. 126.127
Solid State Sales 133
Tracy Design Corp. 122
Trintronics Limited 132
Trumbull. 128
Valley West 122
Visulex 2



SPECIAL OF THE MONTH

TRANSISTORS
2N3906 MOT 12/1.00
100/7.00

SWITCHING DIODES

1N4148
Switching Diodes
20/1.00 100/4.00

DIODES

1N4007
12/1.00 100/6.50

1 Watt 5% Zeners
1N4728 to 1N4757 series
5/1.00 100/15.00
State Voltage — 3.3V to 51V

SWITCHES

DPDT Slide 5/1.00 25/4.00
Vv3-101-D8 10A 125V Micro 2/1.75
311SM56 10A 125V Micro  2/1.50

ASSORTMENT
10 different switches 1.00

SMOKE DETECTOR KIT $29.95

CrownlecC
LED waiches

6-Function, 1-Button
Solid State. Hours,
Minutes, Seéconds, Day
of Week, Month & Day.
The Crowntec L.E.D.
watch contains the finest
custom designed quartz
crystal to assure accu-
racy of 3 min. per year.
Guaranteed 1 yr. from
date of purchase (battery
excepted).

From 2995 vp
Itlustrated :

Men's Rhodium with
Leather Band $29.95
Ladies $39.95

Other styles available in gold tone as well
as Rhodium finish.

LINEAR CIRCUITS

Package Codes

H-TO5 K-TO3 M-8 PinMin N-14 PinDip  T-TO220
Neg Reg 1.00 566H V Cont OSC 1.50
V Reg 1.00 566N(8) V Cont OSC 1.50
VvV Comp 2.25 567N(8) Tone Decoder 1.50
OpAmp 3/1.00 702H 1.00
OpAmp 3/1.00 703H RF/IF Amp 2/1.00
OpAmp 1.00 709H(14) OpAmp 3/1.00
OpAmp 1.00 710H VvV Comp 2/1.25
1.10  710N(14) v Comp 2/1.25
5V Reg 1.25 711H Dual Comp 2/1.00
V Fol 1.15 711N(14) Dual Comp 2/1.00
V Fol 115 723H V Reg 2/1.00
VvV Comp 1.00 723N(14) V Reg 2/11.10
VvV Comp 1.00 725H Instr OpAmp 2.00
HiPerOpAmp 2.00 733H Dif Vid Amp 1.00
HiPerOpAmp 1.50 733N(14) Dif Vid Amp 1.00
Neg Reg 1.75 739N(14) Dual Aud PreAmp 1.00
Neg Reg 1.75 740H FET OpAmp 7.00
Neg Reg 1.75 741H OpAmp 3/1.00
Neg Reg 1.75 741H(8) OpAmp 3/1.00
Neg Reg 1.75  741IN(14) OpAmp 3/1.00
Neg Reg 1.75 747H Dual OpAmp 2/1.50
Reg 6.00 747N{14) Dual OpAmp 2/1.50
LoV Quad Comp 1.80 748H OpAmp 3/1.25
Pos Reg 1.95 748N(14) OpAmp 3/1.25
Pos Reg 1.75 749N(14) OpAmp 1.60
Pos Reg 1.75 760N(14) Dit vol Comp 4.25
Pos Reg 1.75 1303N{(14) DI Ster PreAmp 1.00
Pos Reg 1.75 1414N(14) Dual Dif Comp 1.75
Pos Reg 1.75 1458N(8) Dual OpAmp 2/1.00
AGC/SgAmp 1.15 1488N(14) Quad MDTL Dr 2.00
AGC/SgAmp 1.15 1489N(14) Quad MDTL Dr 2.00
AM/FM IF Det 3.25 1496N(14) Mod-DeMod 1.00
Audio Amp 1.00 2900N(14) Quad Amp 1.00
Audio Amp  1.25 3065N(14) TV Snd Sys 2/1.50
Dual PreAmp 1.50 3900N(14) Quad Amp 2/1.25
OpAmp 3.00 3905N(14) Prec Timer 2/1.25
Prec V Reg 1.00 3909N(14) 1.25
Timer 2/1.00 4136N(14)  Quad 741 1.75
Dual Timer 1.35 4558N(14) Dual 741 2/1.00

Ph Lock Loop 2.00

VIDEO GAME KIT

S5IVE Games To Play

A CHALLENGE TO BUILD,
A CHALLENGE TO PLAY.

Features:

1. Basic Tennis games In
three variations. e

2. Plus 2 variations of Wipe

Out the squares. A fas-
cinating game for 1 or 2

players. Not available in
most games sold.

3. All 5 games in one kit.

4. Curve Button for added

excitement.

5. On screen scoring be-
tween plays.

6. Sound.

7. Basic TTL circuitry except !
for VK-6 proms.

8. Requires 5V DC + at “2A.

VK-1 PC Board Only

Includes parts list & wiring
Diagram requires VK-6
VK-2 PC Board with parts
Includes PC Board, 78 IC's
{those necessary are pre-

25.00

125.00

programed) resistors & capa-

citors to stuff the board.
Hardware Kit

Controls, switches, wire
Does not include Housing.

VK-3

VK-4 RF Module Kit

To convert video signhal to

17.50

22.50

TV receiver signal. Elimina-
tes internal “wire in* on TV

set
VK-4-A Antenna-Game Switch
Allows outside antenna to
remain connected while
game is in use.
VK-5 Power Supply Kit
For VK-1 or VK-2 PC Board
ONLY.
VK-6 PROM Set
3 Programmed DM8574N
with 2 DMB130N for VK-1
(If you have plenty of TTL).

9.50

12.50

IC SOCKETS

LoPro
8 5/1.00 —
10 — 4/1.00
14 4/1.00 4/1.25
16 4/1.25 3/1.00
18 4/1.25 -
24 3/1.00 3/1.25
28 _— 3/1.12

Standard  Wire Wrap

311.00
3/1.25
2/1.50
2/1.50

304H
305H
306H
C MOS Neh
307N(8)
34001 FSC 1.00 308H
4000 4/1.00 308N(8)
4001 4/1.00 309H
4002 4/1.00 309K
4006 1.50 310H
4007 4/1.00 310N(8)
4008 1.00 311H
4009 2/1.25 311N(14)
4010 2/1.25 318H
4011 3/1.00 318N(8)
4012 3{1.00 320T-5v
4013 2/1.00 320T-6V
4014 1.25 320T-8V
4015 1.50 320T-12V
4016 2/1.25 320T-15V
4017 1.25 320T-18V
4018 1.25 323K-5V
4019 2/1.25 339N(14)
4020 1.25 340K-5
4021 1.50 340T-5V
4022 1.25 340T-8V
4023 3/1.00 340T-12V
4024 1.00 340T-15V
4025 3/1.00 340T-18V
4027 2/1.25 370H
4028 1.25 370N(14)
4029 1.35 373N(14)
4030 211.25 380N(8)
4032 2/1.00 380N(14)
4033 2.00 381N(14)
4035 1.85 531H
4040 2.45 550N(14)
4041 1.25 555N(8)
4042 1.25 556N(14)
4043 1.25 565N(14)
4044 1.25
4049 211.35
4050 211.35
4051 1.50
4052 1.50
4053 1.50
4060 3.00
4066 1.25
4069 3/1.00
4070 1.38
4071 2/1.00
4077 1.00
4081 2/1.50 TERES
4511 1.75
4512 1.78
4518 1.50
4520 1.65
4528 1.50

= JADE Co

ELECTRONICS DISTRIBUTION

2007 W. CARSON (213) 320-1250
P.O. BOX 4246 TORRANCE, CA. 90510

$1 minimum of any one item

$20 minimum on BofA & M.C.
Add $1.00 for shipping plus $.85 if COD
California Residents add 6% Sales Tax

Orders trom Foreign countries add appropriate postage

e

m

EDGE CONNECTORS

22 Pin dual Read Out .156 2.25
50 Pin dual Read Out .125 5.00
LED’S
TIL312 0.3 ChHt 1.00
MAN4  0.187 ChHt 2/1.00

TIL308 0.27 ChH
with built in logic  4.00

Circle 88 on reader service card
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RADIO-ELECTRONICS

parts,

items. Microscopes, Binocuiars, Magnifiers, Magnets,
Lenses, Prisms. Hard-to-get surplus bargains, Ingen-
ious scientific tools. 1000's of components.
EDMUND SCIENTIFIC CO.

300 Edscorp Building, Barrington, N.J. 08007

Please rush Free Giant Catalog ""EH''.

Completely new 1977 edition. New items, categories,
illustrations. Dozens of electrical and electromagnetic 1
Enormous selection of Astro- ™ ] Charge my Master Charge *
nomical Telescopes. Unique lighting and ecological

LIVE IN THE WORLD

OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed with
exciting and unusual values in electronic. hobby
and science items ptus 4.500 finds tor tun. study
or profi tor every member ot the tamily

A BETTER LIFE
STARTS HERE

compartment. Fits in your palm-

peer into hard-to-see places without letting subject know
you're spying. Great for birders and race fans; incls. neck
strap, leatherette 31,x1!,x2” case. Beautiful brushed metal
finish. Buy two—one for a gift!

Stock No. 1568EH $14.95 Ppd.

SEE MUSIC IN
PULSATING COLOR

New 3-Channel Color Organ adds
to music listening pleasure, lets
you modulate 3 independent
strings of colored lamps with in-
tensity of your music to create an
audio “light show.” They flash.
vary in brightness related to
music’s rhythm, pitch, volume—pulsating lighting perfor-
mance to music! Fully assembled & priced half that of
others, the Edmund Sound To Light Control is a terrific value.
Plug in, turn on!

No. 42,309 EH (ASSEMBLED) $17.95 Ppd.
No. 42,336 EH (UNASSEMBLED) $13.95 Ppd.

SAVE 50%!

8 X 20 MONOCULAR

Fantastic bargain! Top quality Spy
Scope, a $30 value, now offered at
$14.95! Our special purchase saves
you 50% and you get 100% coated
optics: 393 ft. field of view. Only 2

AN ALPHA MONITOR FOR $34.95?

Yes, because you buiit it! Use your
ability to tune in your brainwaves,
an ad to relaxation, concentration.
Kit incis. everything you need (ex-
cept 9v trans. batt.) to own a portable
selfcont. BIOFEEDBACK unit for a
pittance: steth. earphones, electrode
headband, solid-state circuitry; 5 microvoit sensitivity, more!

Compl. assembly instructions op. manual. With basic
electronics knowledge, you can do it!

No. 61,069 EH (KIT) .$34.95 Ppd.
No. 71,809 EH (FULLY ASSEMBLED) .$55.00 Ppd.

OUR MYSTICAL -
MUSICAL MACHINE

gets it on! Fascinates with an auto-
matic 256-note pseudo-random tone pat.
tern. The controls let you adjust beat,
volume & pitch, Finger its 3 photocells,
and you creatively vary the tone of its
continuous “music’’. Qutput jack permits
a patch-in to guitar or band amplifier for
some really wild effects. Jack it into your stereo (use an external ampli-
fier), or recorder for a great tape. Good executive toy? You bet! Incls. 9V
tr. batt., instrs. Just 1.3 1b.
No. 72,203 EH ... (9-3/16X5%X3-11/16") ..., $59.95 Ppd.

‘3/:/'134,
Ve

MAIL COUPON FOR
GIANT FREE
CATALOG!

164 PAGES « MORE THAN B — p| pagE SEND GIANT
4500 SNUSUAS 1 FREE CATALOG “EH”

BARGAINS

accessories.

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington,

[J Charge my BankAmericard *

P WHEN TOU COME T0 PHILADELPHIA BE SURE 10 SEE TG
¥ FREE BICENTENNIAL LIGHT SHOW Y3

[RE—— D MUND FACTORY STORE

WOw! TR
METAL DETECTOR: $69.95

Super-sensitive transmitter/
receiver unit at a never-before
price, w/feats. of $150 types. Ter-
rific selectivity—10-turn (not just
90°) metal/mineral tuner! 6” wa-
terproof search coil finds a cent
~ at 6”; telescoping adjust. shaft
gives 44” Igth.; 14" sterco earphone jack; all metat constr.
Perfect balance & feather light, it incls. 8 "AA' batteries.
Lifetime warranty!
No. 80,251EH (JUST 38 02.!) $69.95 Ppd.
$39.95 Ppd.

4, }
~inl -

STARTERS' BFO CHALLENGER | (32 02)
No. 80,222EH (ALUMINUM CONSTR.)

-

LOW COST
INFRA-RED VIEWER

For Infra-red crime detection sur-
velllance. security system align-
ment, |.R. detection, laser check-
ing, nite wildlife study, any work
req. I.R. detection & conv. to visible
spectrum. Self cont. scope w/
everything incl. |.R. light source. 6v
or 12v power, 6032 I.R. converter tube, f/3.5 objective lens,
adjust. triptet eyepiece. Provides 1.6X, focuses from 10’ to

infinity.

No. 1659EH (11x1414x3") $285.00 Ppd.

WITHOUT LIGHT SOURCE

No. 1663EH $225.00 Ppd.
® 0000000600000 00 0 0

PRO ELECTRONIC
SOUND CATCHER

Parabolic mike w/183,"” transpar-
ent reflecting shield & 2 |.C.’s ia
amplifier magnifies signals 100x
that of omni-direction mikes.
Catch sounds never before heard!
Highest signal to noise ratio poss.
Earphones, tape recorder output,
tripod socket; req. two 9V trans. batt. (not incl.).
No. 1649EH (51, LB.) $299.00 Ppd.
LOW COST MODEL: NO EARPHONES, ELECTR. CIRC.
No. 1665EH $149.95 Ppd.
LOWER SENSITIVITY ECON. MOD. W/O ELECTR.

$89.50 Ppd.

No. 80,242EH
® 00000 00000 00 060 0 00

‘ LEARN HOW TO RELAX BETTER!

New inexpensive biofeedback
monitoring device helps you learn
tension reduction techniques w/o
electrode headbands, messy
creams. Designed by clinicat psy-
chologists working in the stress
reduction field, this handsome
Executive Galvanic Skin Response
Meter features solid-state electronics for great sensitivity,
compactness, dependabllity. Walnut & gold-ptated brass
case. Uses 9v batt. (incl). Learn to take a 10-minute '‘vaca-

tion’’ at your desk!
No. 42,393EH (Y, x 4 x 114") $55.00 Ppd.

KNOW YOUR ALPHA

g FROM THETA!
For greater relaxation, concentra.
tion, monitor your Alpha/Theta

brainwaves w/ audible or visible sig-
nal on Biosone II. Has 3 feedback
modes, outputs to monitor logic
signal, filter sel. feedback, broad
sensitivity control; other profes-
sional feats. of $200-up units. Easily operated 4-1b. portable
has total brainwave meonitoring capability! Req. Qv tr.
batteries.

No. 1668EH (9V2x5%x414) .. —
LOW COST STARTERS'’ UNIT (PORTABLE)
No. 71,809EH (412x23,x414")

. .$149.95 Ppd.

$ 55.00 Ppd.

N.J. 08007

4609).547-3488 )
How Many Stock No. sscription Price Each Total
Add Handling Charge $1.00

[ ] '
TR R EEE-—{ il S ] s—
My Card No. Is L |

1 Card Expiration Date

:[ﬂ]ﬂﬁ}[]ﬂﬂﬂllllsmmm
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ress ————— any purchase in 30 days for full S i
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When you install a B-T Booster outside,
you get a lot of new boostersinside.

The service technician’s job is a
tough one. Customers are always
grumbling about the high cost of TV
service calls. And they complain
about poor reception—even when it's
aimost impossible to get a good
signal.

But now and then a TV service
technician wins one. And one of the
products that can make him a winner,
and create customer goodwill, is a
Blonder-Tongue outdoor booster.

B-T Boosters can produce a dra-
matic improvement in picture quality,
particularly on color and especially
in difficult reception areas. After 25
years of making outdoor boosters,
B-T is number one in sales, and en-
joys the finest reputation for making

products of highest performance and
reliability. B-T Boosters do cost a bit
more than competition, but they per-
form and last longer. And that’s what
makes satisfied customers.

The VAULTER, for example, is the
number one outdoor booster today in
the B-T line...and in the entire in-
dustry. This ultra-high performance,
all-channel amplifier offers the ideal
combination of lowest possible noise
figure (4.6dB, VHF; 7.0dB, UHF) and
high gain (15dB). While it can’'t make
unusable, snowy pictures perfect, it
can reduce fading, loss of color,
overcome cable loss and reduce
lead-in cable noise. It can even feed
more than one TV set from the same
antenna in fringe reception areas. It

has separate U/V inputs and a coax
output. Finally, it's specially de-
signed for lightning prone areas.

The B-T line consists of 5 all-chan-
nel models {including the popular
VOYAGER); 5 VHF models and 4 UHF
boosters (the ABLE-U2bis afavorite).

See your E-T distributor for details.
And see why you can count on
boosters inside, when you install B-T
Boosters outside. Blonder-Tongue
Laboratories, Inc., One Jake Brown
Road, Old Bridge, N.J. 08857
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Expenence is the best teacher. You
might settle for any CB first time around.
Understandably. A lot of people think
they're all pretty much alike. But you'll
soon discover that, like everything else,
there are exceptions.

Ask the pros. America'’s long distance
truckers. These guys talk CB day in and
day out. And they demand the best.
That's why truckers refer to the Cobra
29 as "The Diesel Mobile!

Listen to Cobra. You'll hear a big
differerice. Because the Cobra 29 gives
you features which assure crystal clear
reception. Like switchable noise limiting
and blanking, to cut out practically all
pulse and ignition interference. Add
squelch control and RF gain and you've
got exceptional —adjustable —receiver
clarity Even in the heaviest CB traffic.
You also get Delta Tuning which makes
up for the other guy, because even off-
frequency transmitters are pulled in.
Perfectly.

Talk to Cobra. And you know you're
punching through. One glance at the

29's over-sized illuminated meter tells
you just how much power you're punch-
ing out and pulling in For voice modula-
tion the DynaMike delivers at 100%.
Same way with power: The 29 transmits
at maximum power levels.

Sooner or later you'll get a Cobra.
And you'll get engineering and crafts-
manship second to none. Performance
that will make your first CB seem
obsolete. Reliability and durability that
have set standards for the industry.
Above all, you'll get power The power
to punch through loud and clear like
nothing else. Because when it comes to
CB radio, nothing punches through loud

and clear like a Cobra ;}
( obra

Punches through loud and clear.

Cobra Communications, Products of Dynascan Corp.
1801 W. Belle Plaine, Chicago, lllinois 60613

-

IF YOUR FIRST CB ISN'T A COBRA
YOUR SECOND ONE WILL BE.
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