I-FI-COMPUTERS
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0-Electronics
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600-MHz COUNTER

A battery-powered 600-MHz
frequency counter thct's small enough
to fit in the palm of your hand.
"B Build it forless than 17 cents per MHz.

§ Turn to page39.

| VIDEO MOTORCYCLE GAME

Rev your engine, hang a wheelie,
accelerate up the ramp and see
how many obstacles you can jump.
Construction starts on page 44.

DIGITAL CIRCUIT DESIGN

Part 2. How to design digital

circuits from scratch. The walk through
i sequential and comb rational circuits

and circuit reduction techniques

starts on page 47.

4-CHANNEL FV

A look at the different broadcast systems
under consideration ty the FCC

and what it will mean to you.

Forthe complete story, turn to page 51.

PLUS:

* Builda
NOM card for an 4802-based computer

* Hobby Corner

9 * Computer Corner

® * Jack Darr's Service Clinic

* 2 Hi-Fi Lab Test Reporis

o "y

|

‘1.”} w

COVER STORY
AUDIO TEST STATION

Professional-quality test instrument
you can build combines several important
ents into a single cabinet.

< [)
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EXSESO3

ALLTHE MOST WANTED FEATURES
AT A MOST WANTED PRICE...

BIG %" HIGH LCD DISPLAY

USE INDOOFS OR OUT $ ’4 95
200 HOUR 9V BATTERY LIFE

AUTO ZERO, POLARITY, .

OVERRANGE INDICATION

100 mv DC F.S. SENSITIVITY
19 RANGES AND FUNCTIONS

Here is the handfull of
_accuracy you've been
waiting for. Hand-
somely encased.
Compacli. Efficient.
Only 8 ounces.

\ -ickok's exciting,
pali=],q=1.9 L new LX 303, 3%

Removable ccver stores test [@ad
set furnished as 3rt of the unitas

'~
"

Available accessories include AC
adapter, padded \inyl carrying case.
40KV DC probe. 0Amp DC shunt.

LX 303 ¥ digit Mini-Multime-
ter with high quality
00V rma max components, one

year guarantee
and rugged Cyco-
lac® case offers
¥ features previously
found only in ex-
pensive units. . .at a
price under $75.00!
So why wait any
longer? The

. amazing LX 303
*  is here, NOW!
Another American
made test equip-
ment breakthrough
" from Hickok, The Value
Innovator. Order today!

1kV dc max

X10 DCV probe’aia-pte 1..awmlal:)le 7
tor protecting inautup to 10KV,

SPECIF CATIONS: B o e .
DC VOLTS (5 RANGES): ©.1mV to 1000V; Accuracy ' fta See your nearby Hickok

+0.5% rdg *0.5% f.s.; Input imped: 10MQ; Max. | ' distributor. Call toll free ;
input 1kv except 500V.or 200mV range. 800-321-4664 (cutside of Ohio)
AC VOLTS {40Hz to 5kHz): 0.1V to 600V, for your local distributor’'s name.

*1.0% ridg £0.5% f.5. (—£dB max. at!

Cl
1."? G
input: 600\ -y A N
RESISTANCE (6 LOW P :
A to 100mA; the value innovator

20Mq; Accuracy: +0.5% ri
on 20MQ range); input pre

ranges. o L
DC CUHRENT (¢
Accuracy: *1.09

. o A INSTRUMENTATION & CONTROLS DIVISION
DIMENSIONS Al i 8" x 3-3/8" x THE HICKOK ELECTRICAL INSTRUMENT CO.
1-3/4", 8 ox.; PO : FJ ot included) or 1C514 Dupont Avenue » Cleveland, Ohio 44108

' { E: 3/sec. (21E) 541.8060 »  TWX 810-421-8286

Hickok AC &

CIRCLE 29 ON FREE INFORMATION CARD
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The Age of Affordable Personal
Computing Has Finally Arrived.

Ohio Scientific has made a major breakthrough in smalli com-
puter technology which dramatically reduces the cost of per-
sonal computers. By use of custom LS| micro circuits, we have
managed to put a complete ultra high performance computer
and all necessary intertaces, inciuding the keyboard and power
supply, on a single printed circuit board. This new computer
actually has more features and higher performance than some
home or personal computers that are selling today for up to
$2000. It is more powerful than computer systems which cost
over $20,000 in the early 1970's.

This new machine can entertain your whole family with spec-
tacular video games and cartoons, made possible by its ultra
high resolution graphics and super fast BASIC. It can help you
with your personal finances and budget planning, made possible
by its decimal arithmetic ability and cassette data storage capa-
bilities. It can assist you in school or industry as an ultra powerful
scientific calculator, made possible by its advanced scientific

(LN

GREED LAY
BABERE. i
CwEepDD BOUAREELE
ped L RERNEEEL

' I ll ll l H‘E E‘E 0 ’ through an RF con
. verter to be up and
L iLE rurrming. .

Superboard Il $279
For electronic buffs. Fully
assembled and tested. Re-
quires + 5V. at 3 Amps
and a video monitor or TV
with RF converter to be up
and running.

JHHNEDS

rStandard Features

B Uses the ultra powerful 6502 microprocessor
B 8K Microsoft BASIC-in-ROM
Full feature BASIC runs taster than currently available
personal computers and all 8080-based business com-
puters.
W 4K static RAM on board expandable to 8K
B Full 53-key keyboard with upper/lower case and user
programmability
B Kansas City standard audio cassette interface for high
reliability
B Full machine code monitor and 1/0 utibties in ROM
B Direct access video display has 1K of dedicated memory
(besides 4K user memory). features upper case, lower
case. graphics and gaming characters for an effective
screen resolution of up to 256 by 256 points. Normal TV's
with overscan display about 24 rows of 24 characters:
without overscan up to 30 X 30 characters.

Extras

B Available expander board features 24K static RAM (addi-
tional). dual mini-floppy interface. port adapter for printer
and modem and an OSI 48 line expansion interface.

B Assembler/editor and extended machine code monitor
available.

Challenger 1P $349
Fully packaged with power
supply. Just plug in a
video monitor or TV

-

math functions and built-in *‘immediate’’ mode which allows
complex problem solving without programming! This computer
can actually entertain your children while it educates them in
topics ranging from naming the Presidents of the United States
to tutoring trigonometry all possible by its fast extended BASIC,
graphics and data storage ability.

The machine can be economically expanded to assist in your
business, remotely control your home, communicate with other
computers and perform many other tasks via the broadest line of
expansion accessories in the microcomputer industry.

This machine is super easy to use because it communicates
naturally in BASIC, an English-like programming language. So
you can easily instruct it or program it to do whatever you want,
but you don't have to. You don't because it comes with a com-
plete software library on cassette including programs for each
application stated above. Ohio Scientific also offers you
hundreds of inexpensive programs on ready-to-run cassettes.
Program it yourself or just enjoy it; the choice is yours.

Ohio Scientific offers you this remarkable new computer two ways.

ORDERFORM_ o e o o L —_
Order direct or from your local Ohio Scientific dealer.
O I'minterested Send me information on your

O Personal Computers Business Systems
[J Send me a Superboard Il $279 enclosed
1 Send me a Challenger 1P $349 enclosed
O Include 4 more K of RAM (8K Tota!) $69 more enclosed

Name

Address

City State Zip
Paymentby BAC(VISA) ___ MasterCharge ___ MoneyOrder ___

Credit Card Account #

Interbank #(Master Charge)
Ohio Residents add 4% Sales Tax

TOTALCHARGED OR ENCLOSED
All orders shipped insured UPS untess otherwise requested. FOB Aurora. OH

Expires

J

Interested in a bigger system? Ohio Scientitic offers 15 nllln selm"“

other models of microcomputer systems ranging from
single board units to 74 million byte hard disk systems.

America’s Largest Full Line Microcomputer Company
1333 S. Chillicothe Road ® Aurora, Ohio 44202 (216) 562-3101

CIRCLE 19 ON FREE INFORMATION CARD
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Talk yourself into the best.
President SSB.

It won’t be hard. And Jon’t forget to point out how the Adams keeps
Just tell yourself about the Adams—President’s an earou- foryou on three channels at once—Channel 9
finest SSB mobile—and about how you’d enjoy the foremergencies, Channel 19 for the road, and the chan-

extra range and performance of S5E.

Take yourself into a President dealer
and show yourself how beautiful th s
machine would look in your :
machine.

Remind yourself of the
total command you’ll have
with the Adams’ 19
controls, push buttons
and switches...more
controls than you d expect to - Presdent Elect-onc I
find on a top-of-the-line base stati=n. e A e e R St L, Ortar

nel of ycur choice.
Now clinch the deal by mentioning President’s su-
perior qLality in design, electronics and craftsmanship.
You’ll have talked your-
self into the best.
And, after all, don’tyou
deserve it?

PRESIIENT

Engineered to be the very best

CAR COURTESY OF VROODER CUSTCM COACH. LDSANGELES. CALF

WWW americanradiohistorv com
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Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS
Electronics publishers since 1908

BUILD ONE £D
OF THESE
39

GENERAL e

ELECTRONICS
14
62
STEREO L

HI-FI

PRO SOUND 54

Audio Test Station
5in 1instrument is a must for any audio bench.

600-MHz Frequency Counter
At less than 17-cents a megahertz, this instrument is worth its
weight in gold.

TV Motorcycle Game
General Instruments chip makes this game work.

NOM Card For the 1802
Part 2: Add-on math board. Final instructions for construction and
use.

Looking Ahead
Tomorrow's news— Today!

Editorial
1978 — A Great Year Ahead

Hobby Corner

Learn solid-state circuitry as you build a monophonic music maker.

Update—4-channel FM
Report on 4-channel FM broadcasting.

R-E Lab Tests Tandberg TDA-20A Open-Reel Tape Deck
A great deck gets a ‘‘Superb” from our lab.

R-E Lab Tests Pioneer TVX-9500 TV Audio Tuner
A new way to listen to TV sound.

DIGITAL Rl
ELECTRONICS

TELEVISION L

EQUIPMENT 23
REPORTS 26

DEPARTMENTS 104
14

78
105
16

Al a urvu:o to ro-dou  Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and

How To Design Digital Circuits
Part 2: Sequential circuits and multiple output functions.

Computer Corner
A look at Intel's 8085 and the MCS-48 microprocessor family.

Jack Darr’s Service Clinic
Don’t jump to conclusions.

Service Questions
R-E’s Service Editor solves technician problems.

F. W. Bell CG-10 Current Gun

Data Cash CompuChess

Advertising Index 79 Market Center
Advertising Sales Offices 6 New & Timely
Computer Products 77 New Products
Free Information Card 74 Stereo Products
Letters

JANUARY 1979 Vol. 50 No. 1

ON THE COVER

Harvey Sound’s midtown Man-
hattan store provides the back-
drop for a complete audio test
bench in a single instrument. It
combines a digital AC multimet-
er, digital frequency counter,
two sine/square/triangle wave
generators and a pulse genera-
tor. It’s “‘the’ instrument for au-
dio testing. Turn to page 35 for
all the details.

]

[

a

b
SIMPLIFIED LOGIC CIRCUIT is just one type of

circuit design covered in this article. Turn to
page 47.

- J

RACE MOTORCYCLES across your TV screen.
New TV game built around General Instruments
chip makes it work. Story starts on page 44.

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 mailing offices.
One-year subscription rate: U.S.A. and U.S. possessions,
$9.98, Canada, $12.98. Other countries, $14.98. Single
copies $1.25, ) 1978 by Gernsback Publications, Inc. All
rights reserved. Printed in U.S.A.

Subscription Service: Mail all subscription orders,
corresp e and Postmaster Notices of

undelivered copies (Form 3579) to Radio-Electronics

Subscription Service, Box 2520, Bouider, CO 80322,

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

hnaol 1 o

vari in the quality and condition of malenall nnd workmamhlp used by rudou, Radio-Electronics disclaims any responsibility for ‘the safe and proper

vunchomng of reader-built projects based upon or from plans or infor publ

d in this

WWW americanradiohistorv.com
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Digital audio standards: Fearing a profusion of different
types of digital audio disc systems, 29 Japanese, American
and European firms have formed an informal organization
to establish voluntary standards for a single system. Phil-
ips, Matsushita, JVC, RCA and others already have dem-
onstrated or developed pulse code modulation (PCM)
systems based on their videodisc developments. The
advantage of digital recording is reduction in noise, expan-
sion of dynamic range, decreased distortion and complete
elimination of wow and flutter. Unfortunately, none of the
PCM systems developed so far is compatible with any
other.

Mindful of the lack of standardization in videocassette
recorders, the 29 companies have agreed to work to devel-
op a single standard within two years, presumably tacitly
agreeing not to introduce any commercial systems until a
standard is developed. The group was organized in Japan,
but its members include RCA and MCA Disco-Vision of the
U.S., Philips of Holland, Thomson-CSF of France, A.E.G.
Telefunken of Germany, in addition to Japanese hi-fi equip-
ment and record manufacturers. The group will attempt to
reconcile differences in record size, recording methods and
rotation speed of the various proposed systems, and to
develop standard sampling rates, technology, encoding,
decoding and error correction systems. The group agreed
to explore the possibility of interchangeability between
laser-beam and needle-in-groove types of disc, compatibil-
ity with videodisc systems and measures to help prevent
piracy.

The group was established in Tokyo not only because the
majority of its members are Japanese firms, but also
presumably because Japanese law is more tolerant of stan-
dard-setting meetings of competing firms than that of some
other countries, including the U.S. The audio disc stan-
dardization group, known as “Digital Audio Disc Standard-
ization Conference,” is expected to set a pattern for a simi-
lar effort to standardized videodisc systems.

One for one: The United States has lost one TV manufac-
turer and gained one. Lost is Admiral, one of the first U.s.
manufacturers to produce black-and-white, and later color,
television. In 1974, Admiral was sold to Rockwell Interna-
tional, which announced last fall that it was leaving the TV
business because of continued losses. The phaseout will
come gradually during the first quarter of 1979. Admiral will
continue to produce appliances. It's possible the brand-
name may be sold for a private-label TV line. Admiral
offered its Chicago and Taiwan TV plants for sale. The new
U.S. manufacturer is Sharp, the last of the Japanese TV
majors to establish a plant here. Sharp’s TV plant will be in
the Memphis area and will produce microwave ovens as
well as color TV sets.

Other Japanese TV makers with U.S. plants are Sony,
Toshiba, Mitsubishi (MGA), Sanyo, Matsushita (Panasonic
and Quasar). American TV brands which have ended
production in recent years inciude Emerson, Philco (name
purchased by Sylvania) and Motorola (whose TV set opera-
tion was sold to Matsushita and re-named Quasar). War-
wick, controlied by Whirlpool, was sold to Sanyo. Magna-

vox was purchased by Philips of Holland. General Electric
has agreed to sell its TV and picture-tube manufacturing
facilities to a new firm, General Television of America, to be
jointly owned by GE and Hitachi, pending approval by the
U.S. and Japanese governments.

More color cameras: Just a year ago, the home color
camera was a curiosity, the cheapest one was $1,500
stripped down and well over $2,000 for a version with elec-
tronic viewfinder and zoom lens. Black-and-white cameras
chalked up impressive sales and have been in short supply
all year, and the public snapped up whatever color cameras
it could find. Starting this fall, color cameras are being
produced by mass-production techniques for the first time
and there’s a good selection starting under $1,000 despite
the drop in the value of the dollar in comparison to the yen
(the cameras are all Japan-made).

JVC and Magnavox are offering similar JVC-made cam-
eras. Panasonic, Quasar and RCA feature a different model
made by Matsushita. Zenith has one made by Hitachi, and
GBC has cut the price of a Toshiba-made camera to slightly
below $1,000. New color cameras which start slightly above
$1,000 are offered by Hitachi and Sony, the latter with such
deluxe features as through-the-lens viewfinder and 3-1
zoom lens. Meanwhile, an RCA official said the company
hoped to offer an all-solid-state CCD color camera in about
a year at around $500.

Flat-screen progress: Working with a team of former
Zenith research engineers, GTE is confident that it is only a
few years away from a giant flat-screen non-CRT color TV
display using the principle of cathodoluminescence. The
joint program is being conducted with Lucitron Inc,,
headed by Joseph Markin, formerly head of Zenith's
display systems R&D operation. GTE owns TV set produc-
ers Sylvania and Philco in the United States and Saba in
Europe and is a major manufacturer of picture tubes.

Lucitron has already developed monochrome gas-dis-
charge displays and sees no major problems in developing
color. A top GTE engineer predicted that large color TV
displays would be ready for commercialization in three to
five years. Lucitron officials are more conservative and talk
in terms of five to ten. GTE envisions its first color TV
panels to be larger in viewing area than the biggest picture
tube, somewhere between 35 and 50 inches measured
diagonally by about three inches thick. The Lucitron panels
are claimed to provide good grey scale, have high efficien-
cy, good brightness and potential economy and long life.
Among their major advantages are the fact that they're
“self-scanning,” eliminating the need for complex drive
circuitry; they use conventional color phosphors and in
other respects employ technology similar to that required
in the manufacture of picture tubes. Initial Lucitron devel-
opments will be alphanumeric displays for airports, stock
brokerages and computer terminals, expected by 1981 at
the latest.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

www americanradiohistorv com



www.americanradiohistory.com

Everything that’s New and Exciting -
in Electronics...All in the
NEW, Hot-Off-The Press

HEATHKIT
CATALOG »

r
0006‘!‘

0000 seqm sna0g

&

Read about nearly 400 exciting do-it-
yourself kits including Amateur Radio
Equipment, Personal Computers, Home
Improvement Products, Stereo Hi-Fi,
Programmable Color TV, Automotive, ; [
Aircraft and Marine Accessories, Test
Instruments, R/C Modeling, Self-
Learning Programs and lots more!
Something for everyone, and every-
thing is easy to build and fun to
use — it's the Heathkit way!

HEATH |-----1

Heath Company, Dept. 020-490
Benton Harbor, Michigan 49022 I

Please send me my FREE Heathkit Catalog. | am not
currently receiving your catalog.

Name

Address .
Send for your

FREE Catalog Today! E. Gty ___ State l

Heathkit products are displayed, sold and serviced at Heathkit
Electronic Centers coast to coast. (Units of Schlumberger CL-6768 Zio
Products Corporation). See the white pages of your phone book. I : o

If coupon is missing, write Heath Company, Dept. 020-490,
R N N N N N N |

Benton Harbor, Michigan 49022
CIRCLE 100 ON FREE INFORMATION CARD
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Blaupunkt car radios checked out
by traveling van

The Blaupunkt Car Radio Division of
Robert Bosch Corporation has devised a
traveling tech shop on wheels called the
Tech Van. In use since early 1978, the van
has been traveling throughout the U.S.
testing Blaupunkt car radios in major mar-
keting areas.

Loniadl

A sophisticated control panel uses a
quick connect/quick release feature that
allows up to four radios to be tested simul-
taneously; it also incorporates facilities for
checking speakers, power amps and CB's.
Company engineers use the van to test out
new car radio concepts in the field, make
car radio installation tests and gather tech-
nical data.

Breach of computer security is a
serious threat

An elevator-sized computer that is now
commercially available can store three tril-

| lion bits. This is equivalent to a 500 page

dossier on every man, woman and child in
the U.S., a fact that is becoming a cause of
concern to many. A report released by IBM
Corporation officials to a panel investigat-
ing computers' potential abuse of privacy
indicates their concern that such an inva-
sion of privacy is a very real threat. More
and more government and private agen-
cies depend on computers for data storage
and quick retrieval. The number of comput-
ers used by government agencies alone
has increased considerably over a 13-year
period, which raises the question of how to
maintain security on the data in the com-

puters’ memory banks.

| able protection can be provided .

Although it would rarely be practicable to
achieve absolute security with complete
effectiveness, the report states: “‘reason-
. by
increasing the cost of subverting the sys-
tem to an unacceptable level.”” Other feder-
al studies of the problem indicate that
sensitive information should be isolated
from routine data stored in memory. How-
ever, to curtail abuses effectively would
seriously affect the efficiency of the data-
retrieval system. For example, to reduce
the possibility of some unscrupulous pro-
grammer penetrating and using the data, a

computer system must be designed that
can only process transactions and have no
programming capability; airline reservation
systems are examples of such limited oper-
ations.

Another report to Congress by the U.S.
Comptroller General urges that ‘‘the Presi-
dent's top staff should move to have all
federal agencies assess their roles in com-
puter use and security,” and indicated that
a cost-effective approach to computer se-
curity should be sufficient to combine the
necessity for data and the equally pressing
need for privacy.

CO,-based cycle
aids in electricity storage

A research team from RCA Laboratories
has determined that solar- or wind-gener-
ated electricity could be stored by applying
the same chemical reactions inherent in a
new CO,-based energy-storage cycle.

In this cycle, surplus electricity (gener-
ated during maximum sun and wind condi-
tions) is directed to electrodes that are
immersed in water through which carbon
dioxide (CO,) gas is bubbled. The water is
then broken down into its hydrogen and
oxygen components; the hydrogen com-
bines with the CO, to produce formic acid,
a fuel that can be stored in tanks and used
in electricity-producing cells. Additionally,
palladium can be introduced as a catalyst
into the formic acid to convert it into hydro-
gen gas; this can take place at room
temperature. The RCA team point out that
formic acid is safer to store and easier to
transport than pure hydrogen gas because
it is in non-explosive liquid form.

Using the CO,/formic acid/hydrogen cy-
cle has a long-range advantage in that it
can supply hydrocarbons to be used as fuel
instead of petroleum and as raw material
for products that are presently based on
petroleum. The fuel cycle could also serve
to mitigate against the ‘‘greenhouse effect”
that many scientists fear will result in the
earth’s atmosphere from continuous CO,
emissions using present combustion meth-
ods.

Electrolert’s Fuzzbuster “goes to
court”

Electrolert, Inc., manufacturers of the
Fuzzbuster radar detector have instituted
legal proceedings against what the compa-
ny terms “libelous and defamatory” state-
ments made by several groups concerning
the device.

One of the defendants is the Pennsylva-
nia Turnpike Commission, which operates
the state’s toll roads. Evidently, the Com-
mission has been distributing leaflets to
motorists stating that the Pennsylvania
State Police radar is immune to ‘“‘the Fuzz-
buster and other radar detectors.” Another
target for litigation is the Better Business

www.americanradiohistorv.com

Bureau of Miami, which was accused of
distributing a letter to all South Florida
newspapers, radio and TV stations re-
questing they not accept advertising for
“Fuzzbusters.”

Additionally, an unnamed radar manu-

| facturer has been distributing brochures

claiming its radar is ‘‘detector proof.”
(There are actually several radar compa-
nies that make this claim.)

Legal action has started against the turn-

| pike commission and the Better Business

Bureau. The Commission has been asked
to stop handing out the flyers and issue
new ones retracting the erroneous informa-
tion contained in the first ones. Electrolert
has also written the Miami Better Business
Bureau asking that they retract their previ-
ous press statement alleging that anyone
who purchases a radar detector is being
encouraged to evade the law.

Crystal-layering technique improves
semiconductor efficiency

Scientists at Bell Telephone Labs have
developed a technique that is expected to
double the speed with which electrons pass
through semiconductor crystals at room
temperature, thereby increasing the effi-
ciency of such semiconductors used as
IC’s.

BELL LABS SCIENTIST prepares to test experi-
mental two-layer galllum arsenide/aluminum

gallium arsenid: ductor crystal (shown
to the right of the light). New crystal technique
increases the speed at which electrons move
through the crystal. Such a breakthrough in
solid-state technology could lead to faster,
more efficient semiconductor devices.

The electrons in semiconductor materi-
als tend to be slowed down by the posi-
tively and negatively charged “impurities”
that are added to create new electrons. In
gallium arsenide, for example, the impurity
is silicdn, which releases electrons to travel
through the semiconductor as current. This
silicon, when it loses electrons, becomes
positively charged. Other electrons en-

continued on page 12
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Miniaturizatior: breakthrough!
Realistic’s fabulous new System
Seven combines beauty, elegant
small size and a level of acousu
cal quality you've never heard.
until now, in low-priced book-
shelf stereo.

System Seven includes our new
STA-7 AM/FM receiver (10
watts per channel, minimum
RMS into 8 ohms, 20-20,000
Hz, with no more than 0.5%

At |d.sl—lrlle hi-fi perfectly sized for a
bookcase. The 4-1/2-1b. speakers can
even be used for bookends!

wrs RAAIO Shaek

Small
Beautiful

Realistic’s System Seven.. .

a new size and shape for stereo

total harmonic distortion) and a
pair of our amazing Minimus®-7
speaker systems — featuring
large-excursion woofers and
soft-dome tweeters in diecast
enclosures only 7'/16" high.

Buss without bulk. Despite its
small size, System Seven delivers
rich, satisfying bass to 50 Hz and
sound levels up to 90 dB for ac-
curate reproduction of anything
from classical to rock music.

What's the secret? The receiver
has a unique equalization net-
work engineered especially for
the speakers. And it's switchable
so you can use full-size speakers,
if you wish

Compdct but no compromises.
You get “full-size” high-fidelity
features with System Seven —
magnetic and aux inputs, tape
monitor, A/B speaker switching,

The nationwide supermarket of sound

www americanradiohistorv. com

even 75 and 300-okm FM in-
puts. U.L. listed, of course, and
housed in a stunning jet-black

metal cabinet with blackout dial.

Receiver is briefcase-sized, a little taller
than a credit card — jast 3-1/2" high.
Each speaker is about the size of two
average books.

The price for all this may be the
surprise of your audio life—only
219.95* a savings of $39.90 off

the “each” price!

Audition System Seven. Small
has never been so beautiful!

*Price may vary ar individual stores and dealers

A Division of Tandy Corporation
Fort Worth, Texas 76102
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Now NRI makesit

TV/Audiohome

Side-by-side
equipment comparison
of NRI and two
other leading schools
shows what you get
for what you pay.
When you have to pay
as much as $985 more
for another school’s course,
you should carefully
consider your tuition
investment.
When you sit down and try to pick
out the school that’s best for you, it gets

[

| COURSE TITLE

l

CASH PRICE
| (verms avallable)

| TV SET

I
|
|

| AUDIO

— :

$1295

with cabinet

I

TRAINER
MISCELLANEOUS
EQUIPMENT

NRI designed-for- laming

-
Master Course in TV, Audio,
and Video System Servicing

NRI designed-for-learning
kit. Dual speaker 25"
(diagonal) color TV

NRI designed-for-learning
kit. 5" (8 x 10 cm)
triggered sweep

kit. lO patterns

NRI dslgned for-leaming |
kit. Complimentary metal
oxide semiconductor digital
type

NRI designed-for-learning
kit. Transistorized AC/DC
volt-ohm meter

NRI designed-for-learning
kit. Four-channel high-
fidelity AM/FM tuner with
speakers

NRI Discovery Lab

]

All data as shown in each sch

Heathkit GR-2001 25"

Heathkit [0-4541 5"

Heathkit (part of TV kit)

Private label pocket transis-

to be a problem. Catalogs are radically
different and some are not too clear as to
what you actually get for your money. So
NRI has done a lot of the work for you.
And put the prices right up front so you
can make your own judgment.

Of course, we can’t compare every-
thing. Lesson clarity and content vary.
What one covers here, another covers
there...or not at all. The material one
school breaks down into eight lessons
may be four at another. And the qualifi-
cations and abilities of instructors are
another question.

SCHOOL B

SCHOOL A |
Master Course in Color TV Electronics Technology and
Servicing Advanced Troubleshooting
&1l
$1539 $2280

Zenith model G4020W 19"
(diagonal) color TV (fully
assembled)

(diagonal) color TV
(cabinet extra)

— +

Heathkit 10-4541 5"
(8 x 10 cm) triggered (8 x 10 cm) triggered sweep

sweep (not given until

T o 3 |

after graduauon) |

Elenco SG-200 (fully
assembled) 10 patterns

Elenco $G-200 (kit)
10 patterns

Private label multimeter
DC only; IK Ohm/volt

tor AM radio kit and AM-

FM-SW solid-state portable

radio kit

Breadboard Experimental

Electronics Lab

EICO Digital Logic Probe

o0ol's catalog as of September 1, 1978.
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One Million Students,
Over 60 Years’ Experience

So we can only tell you what NRI
has to offer. We've been in education
since 1914, starting as a radio school six
years before commercial broadcasting
was even on the scene. Since then, we've
kept right up with the times, improving
techniques, adding material, creating
new courses to help people improve their
skills and income.

Early on, we learned to keep our
lessons compact...thoroughly covering a
subject, but not so much that students
would be overwhelmed. We call them
“bite-size” lessons because they're easy
to digest.

Learn by Doing
with “Hands-on” Training
And, we pioneered the concept

of “hands-on” training. NRI goes far
beyond theory and textbooks to give our
students actual bench experience and
prepare them for the realities of electronic
servicing. Every piece of equipment in
our Master Course in TV and Audio Ser-
vicing is designed for learning. As you
assemble the kits we supply, you build a
highest-quality, up-to-date 25” (diagonal)
color TV, a 4-channel amplifier and tuner
with speakers, your own oscilloscope,

Learn as you build with “hands-on” training.
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easy 10 compare
study courses.

digital frequency counter, and other
instruments you'll use in your course,
use later to earn good money as a TV/
Audio technician.

The point is, none of this equip-
ment is hobby-kit or commercial assem-
bly line units with lessons “retro-fitted”
to what was at hand. NRI has designed
each so you get invaluable training and
experience you just can’t get any other
way. As you build, you study operation
of circuitry, see how sections interact,
perform “power-on” experiments only
possible with NRI. This total training is
exclusive with NRI...no other school,
home study or resident, offers it.

Instructors
Who Know Their Business

NRI instructors are thoroughly
qualified, with both technical and educa-
tional experience. Most of them helped
develop NRI courses, lessons, and equip-
ment, so they really know what they're
talking about. They're interested in their
students, always ready to help with a
question, a problem. .. give good advice
to help you reach your goals.

It's instructors and training like
this that have made NRI the choice of
professional TV servicemen who have
taken home study courses. As a national
survey shows (summary on request), they
recommend NRI by a majority of three to
one over any other school.

So how does NRI give you all this
and still cost so little? We keep costs down
by designing our own training kits,
eliminating the middleman’s profit on
hobby kits or commercial units. And by
offering our training by mail only. We
have no sales force, no commissions to
pay. You make up your mind in your own
time, without pressure, let the facts speak
for themselves. We pass these savings on

to you in the form of lower tuitions, more

equipment, carefully designed courses
and effective lessons.

Send for Free Catalog,

No Salesman Will Call

Send for our free catalog today and
get all the details. See every piece of
equipment and kit you get...a complete
listing of fully described lessons...expla-
nations of each and every experiment you
perform. Read about NRI's background
and qualifications....career opportunities
...what NRI graduates say about their
training...costs and monthly payment
plans for the courses that interest you.
Then compare NRI value and results and
make your decision. Like the million
that have gone before you, we think
you'll choose NRI. Send the card today.

Build and keep 2-meter transceiver, test equipment
for a communications career.

Orcheckout NRI
value-training in Computer
or Communications/C
Equipment Servicing.

If you're interested in learning how
to service and maintain digital computers,
check out our NRI course. You learn at
home, in your spare time, and actually
build a programmable,
integrated circuit, dig-

ital computer with
expanded memory.
Or maybe your
interest is CB or
the expanding world
of communications
mobile radio, microwave,

www.americanradiohistorv.com

TV broadcasting, and much more. NRI
can help you there, too, as you build
and experiment with your own digitally
synthesized 2-meter transceiver. For these
and other NRI home study courses, just
check the postage-paid card and mail
today. If card is missing, write to:

NRI Schools
N McGraw-Hill Continuing
: Education Center
il 3939 Wisconsin Avenue
c* [ )
Hull |

Washington, D.C. 20016

6161 AHVNNVI

-
-
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continued from page 6

| countering the sllicon are attracted to its
positive charge, sometimes combine with it
and stop moving along completely.
The Bell Lab technique isolates the elec-
trons from the impurities by layering two
semiconductor materials to form a single
crystal, using a crystai-growing process
molecular beam epitaxy (MBE) that allows
layers of crystal atoms to be constructed
one at a time. The scientists created a two-
| layer crystal using 50 layers of gallium ar-

senide and 50 layers of aluminum gallium

arsenide. and silicon was added to the
| aluminum gallium arsenide layer only. Once
in different layers, the silicon impurities
have littie chance to prevent electrons from
moving freely. The technique can be used
for any combination of semiconductor ma-
terial having the same properties as gallium
arsenide.

Using this technique, it is possible to
greatly increase the capacity of communi-
cations systems as well as hastening the
appearance of ultra-high-speed computers
and the creation of new devices.

| Bozak, Kloss and Marantz receive
audio industry awards
Three pioneers of the audio industry

Hall of Fame Awards dinner at the Hilton
Hotel in New York. The awards are pre-
sented to those who have made significant
contributions to the reproduction of music.

This year’s recipients were Rudolph Bozak,
Henry Kloss and Saul Marantz.

Mr. Bozak was honored for his work in
loudspeaker design. Mr. Kloss both devel-
oped and was instrumental in the populari-
zation of the acoustic suspension speaker.
Mr. Marantz (founder of the Marantz Com-
pany) won his award for his part in trans-
forming hi-fi from a post World War Il
hobby into today’s multibillion dollar indus-
try.

Proceeds from the Awards Dinner this
year will go to the Metropolitan Opera.

RCA transmission service extended
to Hawaii, Cuba and Hong Kong

The RCA Corporation (and its subsidiar-
ies) has expanded its data transmission
service to Cuba and Hong Kong, as well as
an additional link-up to Hawaii.

NASA will use the data transmission
tacilities at RCA Americom’s Kokee Park
station on the island of Kauai in Hawail, in
addition to the RCA services already being
used at Barking Sands Naval Air Station on
Kauai. The link-up is to the Goddard Space
Flight Center in Maryland, and will be used
in connection with several on-going NASA

| programs, such as Mars photography, the
were honored recently at the annual Audio |

space shuttle and the Voyager mission to
the outer planets.

The recent agreement reached between
mainland U.S. and Cuba will use cable
circuits to provide Telex, telegram and

1979 HI Fl CONVENTION
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Fidelity Convention to be held April 20—22. The $96 million convention center complex covers four
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leased-channel services between the two

| countries.

RCA has also established the first com-
mercial international digital facsimile ser-
vice between this country and Hong Kong.
The service, called Q-Fax, permits you to
send and receive messages, legal briefs,
graphics, contracts, etc., in Japanese (or
Chinese) characters without translation. In
the U.S., messages are sent by messenger
or by local facsimile transmission to RCA
operating centers in New York, Washington
or San Francisco. In Hong Kong, the mes-
sages are delivered by messenger service
to local post offices. Return messages are
transmitted from Hong Kong to the U.S. via
the mails, a domestic facsimile service or
by messenger to the RCA centers.

New York City anti-radiation
proposal causes concern

An amendment to the New York City
Health Code that would set even stricter
limits to the “‘field strength” of radio trans-
missions has been causing concern among
the metropolitan area’s amateur radio op-
erators and CB'ers, not to mention com-
mercial TV and radio broadcasters. Until
recently, the high-level radiation was con- |
sidered relatively harmless.

Dr. Leonard Solon of the New York City
Department of Health drafted the proposal,
and a public hearing has taken place,
although no definite action has yet been
taken by the Board of Health. At the public
meeting, area broadcasters stated that if
the amendment were adopted, they would
be forced to move their transmitters else-
where, since radio and TV reception would
be reduced to mere ‘‘gibberish.” However
amateur radio buffs would be even more
seriously hit by the proposal since their
maximum legal 2000-watt output would
violate the Solon proposal’s standards.

On the other hand, while objections were
raised by the commercial broadcasters,
they were muted. This has led to some
speculation that the broadcasters privately
believe the new standards, if adopted,
would pave the way to increased cable
service—thus cutting the considerable
costs of operating regular transmitters.

FCC inquiry on fee refunds does not
cover CB licensees

The Federal Communications Commis-
sion’s inquiry on fee refunds and future fee
schedules does not apply to CB owners.
The present action deals only with fees
greater than $20 collected between August
1, 1970 and January 1, 1977.

The FCC urged that CB owners not make l
inquiries now about either refunds of fee
schedules, since any action on fees of $20
or less would be taken only in the near
future. R-E
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Model 8100

Frequency Counter Kit =s 1758236 M

« Range: 20Hz to 100MHz

PR B FRET

» High Sensitivity
» Resolution to 0.1Hz

Now you can forget about price/performance trade-offs when
you select a frequency counter. In Sabtronics’ Model 8100 kit
you get all the characteristics of superior performance at a low,
affordable price.

This frequency counter, employing LS| technology, has the
performance and input characteristics you demand: guaranteed
frequency range of 20Hz to 100MHz (10 Hz to 120MHz typical);
selectable hi/lo impedance; superior sensitivity; selectable
resolution and selectable attenuation. Plus an accurate time
base with excellent stability.

An 8-digit LED display features gate activity indicator, leading
zero suppression and overflow indicator. You would expect to
find all these features only on high-priced instruments — or from
Sabtronics’ advanced digital technology.

The amazing Sabtronics 2000 is the choice of both professionals
and hobbyists. It's the only portable/bench DMM that offers so
much performance for such an astonishing low price.

You get basic DCV accuracy of 0.1% + 1 digit; 5 functions giving
28 ranges; readings to + 1999 with 100% overrange; overrange
indication; input overload protection; automatic polarity; and
automatic zeroing.

The all-solid-state Model 2000 incorporates a single LSI circuit
and high-quality components. Qur clear, step-by-step manual
simplifies assembly. Complete kit includes a rugged high-impact
case ideal for both test-bench and fieid use.

sabtronics &

AT
i\ W oam

BRIEF SPECIFICATONS:

» Frequency Range: 20Hz to 100MHz guaranteed. (10Hz to
120MHz typical) » Sensitivity: 15mV RMS, 20Hz to 50MHz (10mV
typical); 25mV RMS, 50MHz to 100MHz (20mV typical)

» Selectable Impedance: 1MQ /25pF or 509 « Attenuation: X1,
X10 or X100 » Accuracy: + 1Hz p'us time base accuracy « Aging
Rate: + 5ppm/yr. » Temperature Stability: + 10ppm, 0°C to 40°C
» Resolution: 0.1Hz, 1Hz, 10Hz selectable « Display: 8-digit LED,
overflow indicator, gate activity indicator « Overload Protection

» Power Requirement: 9-15 VDC @ 330mA

Model 2000, 3'2 Digit
DMM Kit
e 5 Functions, 28 Ranges

 Basic DCV Accuracy:
0.1% =+ 1 Digit

BRIEF SPECIFICATIONS:

» DC volts in 5 ranges: 100 uV to 1kV ¢ AC volts in 5 ranges: 100
uV to 1kV « DC current in 6 ranges: 100 nA to 2A « AC current in
6 ranges: 100 nA to 2A - Resistance: 0.12to 20MQ in 6 ranges

« AC frequency response: 40 Hz to 50kHz - Display: 0.36"
(9.1mm) 7-segment LED - Input Impedance: 10MQ - Size: 8""W x
6.5D x 3"H (203 x 165 x 76 mm) ¢ Power requirement:
4.5-6.5VDC+4 "C" cells (not included).
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i ! « T 1
IfSyELﬁ%Ie?!I)ot?tfhfeefrre'qgre:yvguﬁgrsar;doo I Sabtronics International inc. 13426 Floyd Circle Dallas Tx 75243 RE-1 1
its now . 0 Yes, | want to take advantage of your special $25.00-off offer.® 1
E‘lt:/‘l"lfd'i(rl'lt; Shipbiynogu ap:g t?:[l])&ﬁ;34 )?(?u save : Please send Model 8100 and Model 2000 kit(s) for only $144.90 total including shipping I
$25.00 off the combined regular low price of P handling D= 1
$169.90. Order both kits now. This special 1 Please send Modet 8100 Frequency Counter kit(s) @$89.95ea s 1
offer good for a limited time only. Shipping and handling $ 500/unit*  § i
I Please send Model 2000 DMM kit(s) @ $69 95 ea $ I
*Special offer good in USA only. | Shipping and handling $ 5.00/unt* S i

I Texas residents add sales tax
I Total enclosed s _ |
Making performance affordable. ] © Check 0 Money Order O Charge my Master Charge visa _ i
= ' Acc.No. _— — - Exp Dt. i
sabtronicsZ; | = !
ﬁ l Address - _ _ :

13426 Floyd Circie « Dallas, T, 75243 I
Telaphone 214/ 783-0994 I City LS Zp -1
“USA only. CANADA: $6.50. FOREIGN: $19.00 AIRMAIL. _l
—— e e s e — — — S - S — — — — - - — — — — —— - —
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Electronics Tomorrow

With this issue another new year begins. At the outset of all new years,
there is always that temptation to start making predictions. The only
trouble with predictions is that you can either predict things you know
will happen, or you can predict things so far out that they won’t
happen. . . . this year!!

So I'll spare you the predictions. Instead, let's deal with facts. Video
tape recording in the form of VCR’s and projection TV will show great
growth this year. If the video disc ever escapes the laboratory, it will
become an instant success—assuming the price can be held to the
$600 level.

Hi-fi sound for the car has already arrived. The only hazard is that it is
so good that the driver won’t be able to concentrate on driving. Digital
wristwatches, calculators and electronic games are already
drugstore-rack items. The yen/dollar relationship may cause the price
of many consumer electronics items to go up, but it may also spur a
resurgence of Made In U.S.A. labels on consumer electronics gear.

No matter how you look at electronics, it's going to be another great
year. There will be dozens of exciting new devices that are built
around new circuitry and IC’s. Believe it or not, we are now seeing just

the beginning of the electronics revolution.

LARRY STECKLER
Editor

RADIO-ELECTRONICS

-
&
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" An Extraordiné?y Offer to introduce you to the benefits of Membership in

101-416 p. (8% x11"")—Electronic

-

B Circuit Design Handbook-(817.95) ,
'cTRON'C E u

| ELECTRONT

DESlGN.«b

HANDEEERS take of these 22 unique for
—— | any electronics books o7 ALL
(values to*67%) for only FOUR

mm@;@mw
ﬁ‘ﬁ'ﬁ RADIO with a Trial Membership in the Book Club that guarantees to
@ﬂ(}}@ﬂ]ﬂvg __Save you 25% to 75% on a wide selection of electronics books

e s
801-392 p.—Master Handbook of
Ham Radio Circuits ($12.95)

Camm - 891-198 p.—Practical Solid-State — i
e OC Power Supplies ($9.95) 1092-392 p.—First Class

'ii : Commercisl FCC License

5 l; Practicai * Study Guide ($12.95) i

C:
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ower Supplies msmuMENTATION

STEMS

1012-420 p.—How to Design ' IRST FCC CONTROL
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| ENGINEERI
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- ! l—“ 1035-434 p.—instrumentation &
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c - Handbook ($19.95)
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3rd Edition ($9.95) it ; Recording ($8.95)
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HYDROGEN-—NEW ENERGY
SOURCE?

With reference to your editorial, *‘The
Real Energy Crisis,” in the April 1978 issue,
I am enclosing a diagram of an energy
system that is similar to one presently
being tested by a company in a new home
in Provo, UT.

Pure hydrogen is produced on-site by
the electrolysis of water using commercial
power, solar cells or a wind turbine. The
hydrogen is then stored in a large hydride
storage tank. Hot water from solar collec-
tors is also stored, and this heat is used to
force the hydrogen out of the tank.

Gas appliances and the home's central
heating and cooling system are hydrogen-
powered.

Since we have an inexhaustible supply of
water, wind and sunlight, hydrogen could
just be our future source of fuel. And this
colorless, odorless gas is pollution-free!
DARRELL E. TOMLINSON
Odessa, TX

continued on page 22

WIND COMMERCIAL
TURBINE POWER
SOLAR CELLS % S
] WATER HEATING
o T & PANEL
POWER PURE HYDROGEN
SELECTOR FOR HEATING AND
REFRIGERATION
| | SYSTEMS
ELECTRONIC ~
CONTROL
N I | |
|
| |
|ELECTROLYTE L o 4 ] :
| | | — |
' HYOROGEN | wi‘é’ln
ELECTROLYTIC HYDROGEN  STORAGE | ‘ STORAGE |
MIXING s e\ ERATOR - I |
WATER OXYGEN

(DISCARDED)

WIRE WRAPPING KIT WK -5

CONTAINS

Battery Tool BW-630

Hobby Wrap Tool WSU-30 M

PC Edge Connector CON-1

DIP/IC Extractor Tool EX-1

DIP/IC Insertion Tool INS-1416
PC Card Guides & Brackets TRS-2
Mini-Shear with Safety Clip SP-152
14, 16, 24 and 40 DIP Sockets
Terminals WWT-1

Tri-Color Wire Dispenser WD-30-TRI
Hobby Board H-PCB-1

L $74.95

ADD $1.00 FOR SHIPPING
(N. Y. CITY AND STATE RESIDENTS ADD TAX)

OK MACHINE & TOOL CORPORATION
3455 Conner St., Bronx, N.Y. 10475 (212) 994-6600 / Telex 125091
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“It youre going tolearn
electronics, you might
as well learn it right!”

“Don'’t settle for less.
Especially when it comes
to career training...because
evervthing else in your life
may depend on 1t. That’s
why you ought to pick CIE!”

RADIO-ELECTRONICS

b
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electronics schools. Maybe you
think they’'re all the same.
They're not?

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

e o o

Meet the Electronics
Specialists.

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

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

There’s no such thing as
bargain education.

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

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

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

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

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

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

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

Our specialists offer you
personal attention.

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

des.. Fardde

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

Enjoy the promptness of
CIE’s “same day” grading
eycle.

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

CIE can prepare you for
your FCC License.

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

administered exam. In continuing
surveys, ncarly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

For professionals only.

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

Send for more details
and a FREE school
catalog.

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

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

Patterns shown on TV and oseilloscope screens are simulated.

Cleveland Institute of Electronics, Inc.

1CI
0

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

. (] YES...Iwant the best of everything! Send me my FREE CIE school

of home study information.

Print Name__

MAIL TODAY?

www americanradiohistorv com

catalog — including details about troubleshooting eourses —plus my FREE package

RE-55

Address Apt.

City.

State. Zip

Age Phone (areca eodce)

Check box for G.I. Bill information: [] Veteran Active Duty

6161 AHVNNVT
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ENERGY CRISIS

| read your editorial in the April 1978 with
great interest. Ever since the energy crisis
began, a lot has been said about it. | am in
strong agreement with you as far as the
cost of energy is concerned. It does not
appear that this cost will go down . . .
unless there is a major change in the status
of the national economy.

| do not think it would be wise to encour-
age the use of nuclear power. In fact, you
should discourage the use of this particular
source of energy because it represents a

action in trying to cope with the energy
crisis, it will be necessary to continually
remind its members that “‘time is running
out.”

As far as I'm concerned, the lack of moti-
vation, not the lack of imagination, is the
only reason the nation has not been able to
come to grips with this problem. | believe
that the basic attitude among Americans is
universal—they all feel that a lot more
needs to be done in order to reduce or
eliminate the adverse social, as well as
economic, effects of the energy crisis on
the nation. This is where Congress and the
political leadership does not meet the ex-

'NEW FROM LEADER

The 20MHz Dual
Trace Scope.

Automatic trigger from
CH-10orCH-2.

10MV
sensitivity.

Fast, pushbutton front
pane! X/Y operation.

Bright stable display.

modulation

Add & subtract mode.

Compact, lightweight.

Automatic alternate
chop, select; TV Synch

Faster. Brighter. More
Versatile. Economical.

Model LBO-508. ... $769,95 with accessories
For the name of your nearest distributor

call toll free: 800-645-7120

When Quality Counts . . .

151 Dupont Street, Plainview, N.Y. 11803 l E n DER
ANl Instruments Corp
Regional offices: Chicago and Los Angeles -

CIRCLE 36 ON FREE INFORMATION CARD
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it comes to solving the energy crisis, “‘we
have failed.”

So, no single editorial dealing with this
subject will have a great impact. What | can
suggest is: publish in the Congressional
Record the letter your magazine considers
to be the most interesting response to your
editorial.

DOUGLAS JAN MILLER
San Francisco, CA

WHERE ARE THE
ELECTRONIC DESIGNERS?

| think that the most important property
of the IC is that it has freed us from the
drudgery of solving hundreds of little inter-
acting network equations, and has allowed
us to get down to the real business of
designing useful working systems.

My field for the past six years has been
medical instrumentation, and because of
the IC we are building instruments today
that no sane person would have undertak-
en to build 20, or even 10 years ago.

The good instrument designer constantly
scans the new IC release announcements,
carefully reads about the properties of a
new device and then thinks about ways to
use it that the manufacturer never thought
to suggest.

For example, a problem has been per-
plexing our design group for a long time.
Just recently, however, one of the mem-
bers of the group obtained some IC sam-
ples of a new device. We are testing it for
ah entirely different application from any
the manufacturer has suggested, and it
appears that the device will inexpensively
and efficiently solve a problem that could
have been solved by use of a combination
of IC’s and discrete components but at a
prohibitive cost in terms of energy, space,
weight and money.

I do not believe that the last remaining
designers are the IC designers. They have
relieved the rest of us of the dog work of
figuring biases, temperature coefficients,
stage gains . . . and a host of other annoy-
ing details so that we can get down to the
real business of designing working systems
to improve the quality and length of life.

The IC designers provide us with neat
packages of gain, fast switches, compara-
tors, voltage references and a multitude of
other functions. it is up to the rest of us to
apply our ingenuity to find the broadest
spectrum of uses for these excellent reli-
able, low-cost devices.

Part of the usefuiness of the IC is derived
from its small size, not because it makes
equipment smaller but because its small-
ness places all its components in the same
physical environment, reducing tempera-
ture drift problems almost to the vanishing
point in some cases.

| think the IC is the greatest invention
since sliced bread!

W. Q. COCHRAN

Chalfont, PA - R-E

A

HIGH BLOOD PRESSURE.
Treat it...and live.

The National High Biood Pressure Education Program,
U.§. Department of Healih, Education, and Welfare.
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1ME BEDI VALUE IN
OSCILLOSCOPES
COMES IN MANY MODELS.

When you choose a Gould
oscilloscope —regardless of
the model — you get reliabil-
ity, versatile performance
and a modest price tag. All
of which adds up to true
value. Over the years, Gould
has earned a well-deserved

Gould OS 245A
e DC to 10 MHz
® Dual trace
* 4 inch CRT
* 5 mV/div sensitivity
¢ Only 11 pounds

Gould OS 260

e DC to 15 MHz

* True dual beam

* High brightness CRT
* 2 mV/div sensitivity
* Single Sweep

e Switched X—YY

reputation for building reli-
able instruments. Prompt,
efficient service is available
through a worldwide net-
work of service centers.
And all Gould oscilloscopes
carry a full two-year war-
ranty covering all parts and
labor exclusive of fuses,
calibration and minor
maintenance. Look to Gould
for your best value in
oscilloscopes.

For more information
contact Gould, Instruments
Division, 3631 Perkins Ave.,

Gould OS 1100

e DC to 30 MHz

e Dual trace

¢ 1 mV/div sensitivity

¢ Delayed timebase

e Channel Sum and Difference

CIRCLE 11 ON FREE INFORMATION CARD
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Cleveland, OH 44114. In
Europe contact Gould
Instruments, Roebuck Rd,,
Hainault, Essex, CB10 1lE]
England.

For brochure call toll-free
(800) 325-6400, Ext. 77. In
Missouri: (800) 342-6600.

= GOULD

Gould OS 3300 B

e DC to 50 MHz

® Dual trace

* Two independent timebases
* Mixed sweep

* 1 mV/div sensitivity

e Channel Sum and Difference

Gould OS 4000

e DC to 10 MHz—dual trace —
digital storage (RAM}—no
deterioration of stored trace
— pre-trigger viewing—
output to analog and digital
recorders—simultaneous
stored and rea! time viewing.

6161 AHVNNVP
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F. W. Bell Model CG-100A
Current Gun

CIRCLE 110 ON FREE INFORMATION CARD

THERE ARE CERTAIN EFFECTS IN ELECTRONICS
that we've known about for some time. One is
the “*Hall Effect,” which was discovered by E.
H. Hall in 1879' He discovered that “if a
conductor is placed in a magnetic field perpen-
dicular to the direction of current flow, a volt-
age will develop across it.”

Semiconductor materials can be made to do
tricks. It was found that a small bar made of
semiconductor material (indium arsenide, gal-

Double yo
capability.

The VIZ Supplysts”

Power supplies with built-in circuit

testing capability.

Only the VIZ Supplysts let you power
equipment and circuits and test dc
voltage points, all with the same instru-

ment.

The Supplysts speed your work, help
cut down bench clutter, and free VOMs
for other jobs. And even with their extra
testing capability, they cost less than most
quality fully-regulated power supplies.

lium arsenide, etc.) could be placed in a
magnetic field, and would develop a voltage on
its opposite sides. This is the *Hall voltage,”
which is used in scientific instruments, for a
while confined mainly to gaussmeters used
primarily in labs.

F. W, Bell, Inc., (4949 Freeway Drive East,
Columbus, OH 43229) has developed a versa-
tile Hall-effect instrument. This little jewel
uses a semiconductor Hall-effect sensor and is
called the model CG-100A4 Current Gun. It'sa
clamp-on instrument—the jaws can be opened
and clamped around a conductor and the
conductor current read out.

Clamp-on instruments have been used to
read alternating currents for a while. The
model CG-100A not only reads AC, it reads
DC and composite alternating and direct cur-
rents (you can read the direct current in a wire
and the AC ripple too, separately). This com-
pact device can be operated with one hand, and
is powered by four AA cells located in the
handle. The readout can be made on any accu-
rate digital AC or DC voltmeter.

Using the model CG-100A is very simple.

SUPPLY |

The gun is connected to a standard multimeter
by a four-foot dual cable with a dual banana
plug on each end. The meter is set for 01 volt,
or 0-2 volts. Selecting AC or DC operation is
easy. To read DC set the meter to DC volts; for
AC, set it to AC volts. Press the thumbwheel
ON switch on top of the handle of the model
CG-100A and the gun is adjusted for a zero
reading. Release the switch, open the jaws,
hook the conductor in them and close the jaws.
Now, pressing the ON switch reads out the
current on the meter. If one-handed operation
is needed, you can lock the switch on by sliding
the LOCK button under the handle.

The current gun has two ranges—O0-10A,
and 0-100A. Both of these ranges has a 1.0
volt output, with a 100% overrange capability.
This instrument is ideal for use with DVM’s,
most of which are calibrated in this way. You
select the desired range by using a slide switch
on top of the handle. All you do is mentally
move the decimal point on the readout one
place to the right; for example, a reading of 1.0
volt is 10.0 A, and so on.

continued on page 26
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Single 0-25Vvdc, 0-4A supply Dual Supplyst Triple Supplyst
with two 0-99.9V DC voltmeters Two 0-25Vdc, 0-2A supplies Two 0-20Vdc, 0-2A supplies
WP-7086 $240.00 with two 0-99.9V DC voltmeters One 5Vdc (to 4A) fixed-output supply
WP-707 $299.00 with two 0-99.9V DC voltmeters
WP-708 $333.00

EThe Circuit Tester line “I z
Accuracy and stability assured VIZ Test Instruments Group 335 E. Price St. Philadelphia, PA 19144

CIRCLE 85 ON FREE INFORMATION CARD
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Single 0-50vdc, 0-2A supply
with two 0-99.9V DC voltmeters
WP-705 $240.00
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“carbonless”

SALES SLIP
and Portable Register

Speeds sales handling — provides clean, clear
copies without carbons to insert, position or
throw away.

Simplifies your paperwork — this one form
serves as: Sales Slip, Charge Slip, Cash
Receipt, Invoice, Service Order, etc.

Saves steps — have Portable Registers in
several locations, on counter, by phone, in
truck, etc. Cuts down customer waiting time.

Helps you collect your money — Promissory
Note printed on back of all copies. Have
doubtful accounts sign.

- !

» FIRM NAME HERE
173 e ST0

vou

voum Tows 814 et

PORTABLE REGISTER

Compact, lightweight, easy-to-operate. Holds up to
75 "carbonless’ Register Forms in duplicate or trip-
licate. Durable, virtually unbreakable . . . made of
silver-gray, high-iImpact Cycolac® plastic. Used copies
can be stored in back of register.

#925 — For 5%"X8Y%" “carbonless” Register Forms.
EaCh. s prrommasnvnasscorncemessssmmaansqer $7.95

SERIES 810 SALES SLIP REGISTER FORM — Size
514" X8Y%" Designed for use in NEBS Registers #925
and #927 or other Portable Registers for 5%" X 8K"
forms with two, %z' dla. round holes. 2%" center-to-
center. Duplicate sets have white original. canary
copy. Triplicate sets are white, canary and pink.
Prices inciude your heading printed in blue ink and
consecutive numbering (please specify).

DUPLICATE 610-2 TRIPLICATE 610-3
20.000 $230.00 20.000 $365.00
10.000 139.00 10.000 225.00
6.000 98.00 6.000 149.00
4.000 77.50 4.000 108.00
2.000 42.50 2.000 5§9.50
1.000 24.95 1.000 34.95
500 15.95 500 21.50
250 10.95 250 14.50

" | J
Prices for forms do not include Portable Register.

Save time and money with this
4in1 INVOICE-EPAIR TAG

PERMANENT OFFICE

RECORD — A carbon copy
of all entries on customer
invoice . . . saves recopying.

CLAIM CHECK — Printed
with your heading and
numbered consecutively.

COMPLETE JOB

RECORD — Tag remains
tied to article — space to
list parts and labor.

CUSTOMER INVOICE —
Printed with your heading
and numbered consecutively.

Provides quick, easy identification
of work left for service — all parts
consecutively numbered.

Tags are pre-strung with extra long
looped string — permits fast, secure
attachment to merchandise.

Saves money — this one form
serves as: Service Order, Claim
Check, Identitication Tag. Invoice,
Job Record. Office Record

MONEY-BACK GUARANTEE

If for any reason you are not satis-
fied, your money wlill be promptly
refunded.

SINGLE TAG (#301-1) Heavy manila tag (no copies). DUPLICATE TAG (#300-2)
White bond, heavy yellow tag. Carbons pasted in. TRIPLICATE TAG (#303-3)
White & canary bond, heavy salmon tag. Carbons pasted in. All sizes 3%"X9"
overall. Prices Include: Firm name and address printed in red ink in two locations:
consecutive numbering on all parts. (Note: Tags are pre-numbered, no specific
starting numbers possible.)

QUANTITY | #301-1 SINGLE | #300-2 DUPLICATE | #303-3 TRIPLICATE |

4000 | $95.00 i $142.00 ' $183.00 |
2.000 54.95 76.50 102.95
1.000 32.95 43.95 58.50 ‘
] 500 | 21.95 | 2750 36.50
o N B B B B BN B B B N B B B |
FAST SERVICE BY MAIL CODE 66229
ﬁ OR PHONE TOLL FREE 1 (800) 225-6380
@ Mass. residents
1 (800) 252-9226 DATE. 9.
arTy. ITEM NUMBER & DESCRIPTION PRICE  START
— — - = —+ 1 CONSECUTIVE
NUMBERING AT:
- S— ——— f ~[INO. 1001
— ——— NO. '

DO NOT NUMBER

"NAME AND ADDRESS TO BE PRINTED ON ITEMS (Please print or type)

"STREET

"CITY and STATE 2IP CODE
| o |
[PHONE

BILL AND SHIP TO (If different from above)

1

AUTHORIZED SIGNATURE " PHONE NUMBER

i == ) New England Business Service. Inc.
l /\’EBS Townsend. Massachusetts 01470
IR N

-
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www americanradiohistorv com

N
(3,


www.americanradiohistory.com

RADIO-ELECTRONICS

N
(-

The mode! CG-100A has a rated accuracy of
+ 2% of rated output. (A full set of perfor-
mance characteristics, curves and calibration
data can be obtained from Bell.) If ever
needed, calibration requires only four adjust-
ments, which are sealed under the metal decals
on the gun handle. The mode! CG-100A has an
AC frequency response to 1.0 kHz, which
makes it useful for audio measurements such
as in telephone systems, etc.

Battery life should be good, since the battery
isn't on until you press the trigger, which
draws only a small amount of current. The
instruction book cites only one precaution:
“Don’t let the jaws snap shut. This may

Ly LAl sl\lﬂ-l. 4 afw I UYL B0 L TIveiw i W
on the tip; a positive DC voltage reading means
that the current in the conductor is flowing in
the direction of the arrow.

This unit should be very handy for electrical
measurement applications. Alternating current
readings have been used for a good while. The
DC readings would be useful in automotive
electronics and electrical work, as well as in
other fields. The gun's jaws can fit around any
conductor up to einch (19-mm) diameter;
but must be fully closed for best results. For
maximum accuracy in rcading currents in
small conductors, the gun should be centered
in the hole; however, the maximum error intro-
duced by off-centering is very small.

The model CG-100A4 is $169. R-E

Energy
-» Savers

No doubt about it
Good tools make
the job easier. They

save time. Best of all,
they save energy (yours).

How can you be sure
you're getting a good todl?
Look at the name. A name that
says, here's a tool drop forced of
highest grade steel. Precision
machined. Properly heat treated.
Beautifully finished. A name that says,
here’s quality in every detail (atno

premium in price).

CHANMELLOCK.

Be sure that name is on the handle.
CHANNELLOCK, INC. - Meadville, Penrsyivania 16335

ICHAN yE| LOCK]

Meet The Rest Of The Family. Send Fos Free Catalog.

CIRCLE 17 ON FREE INFORMATION CARD
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DIGITAL TECHNIQUES ARE SHOWING UP IN CON-
sumer products more frequently than ever
before, especially in entertainment devices.
Electronic games that only a few years ago
were considered fiction today are a reality. An
example of this is CompuChess (Data Cash
Systems, Inc., Box 65, Largo, FL 33540) an
electronic digital chess game packed with fea-
tures and versatility.

The unit is housed in a wood-grain enclosure
that measures 4'/2 W X 7'/ D X 1'/-inches H
with power supplied via a calculator-type line-
plug/transformer combination. The metallic
front panel contains a 4-digit 7-segment LED
display, two slide switches (a power ON/OFF
switch and a RESET/RUN switch) and a 16-key
touchpad.

CompuChess does not display nor is it
supplied with a chessboard. The location of the
pieces are displayed via a coordinate system,
which is obtained by labeling the columns of a
standard board A through H and labeling the
rows 1 through 8. For easy coordinate refer-
ence, CompuChess is supplied with a set of
self-sticking decals with the coordinates of
each square of the chessboard. Simply cut out
each coordinate with a razor blade and attach it
to the appropriate square of your chessboard.

CompuChess can play at any one of six
levels. Level | is classified as an elementary
level with an instant response to a move. Level
2 is for the practiced beginner, with Compu-
Chess responding to a move within 15-20
seconds after entering it. Level 3 is for an aver-
age player and has a 20-second to 15-minute
response time. Level 4 also has a 20-second to
15-minute response time and is intended for an
above-average player. Level 5 has an 18-hour
response time, and level 6 has up to a 2-day
response time. According to the owner's manu-
al, levels S and 6 are intended to solve mate-
in-two problems. The think times are long
because the algorithm is a brute-force all-
possible combination calculation of black’s
move, white’s response, black’s response,
white's response, black's response on level 5
and an additional white’s response on level 6.
The response times for levels 5 and 6, however,
apparently only apply to solving mate-in-two
problems. For a populated board, as is the case
for standard mid-game play, the response
times are much, much longer.

To play a game, first turn CompuChess on
and then reset it by placing the reset switch
first in the RESET position and then in the RUN
position. The unit responds by displaying an L.

continued on page 32
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Aavanced clectronic Career

ANNOUNCING
... A New
CREI Program:

Minicomputer &
Microprocessor

Technology
. Including A
Microprocessor

Laboratory

Now you can learn at home
the new technology that is
revolutionizing electronics

wwWw americanradiohistorv com

The microprocessor has ushered in the
age of microtechnology and electronics
will never again be the same. The micro-
processor has made possible the placing
of an entire computer on a silicon chip
one quarter inch square. The microproc-
essor “miracle chip™ is in the process of
changing the world. Soon all technical
personnel in electronics will have to un-
derstand and work with the microproc-
essor. It is invading virtually every area
of electronics. And itis profoundly affect-
ing your electronics career.

Brand New
Program

CREI has a brand new program to help
you learn how to work eftectively with
this revolutionary electronics develop-
ment. CREI's new program in Minicom-
puter and Microprocessor Technology is
designed to prepare you for this field by
giving you the education and practical
experience you need.

The program provides solid prepara-
tion in electronics engineering technol-
ogy with a specialization in minicomput-
ers and microprocessors. In addition,
it includes a microprocessor laboratory
which features a fully programmable
microcomputer which utilizes the Mo-
torola 6802 microprocessor chip. This
is an extremely important element of
your program.

Programming
Essential

As you may well know. you must learn
how to program the microprocessor in
order to design. service or troubleshoot
microprocessor electronic systems.
There is only one effective way to learn
this all-important skill of programming.
and that is by actually doing ir. CREI's
new program gives you this opportunity
as you work with the exciting micro-
processor laboratory.

Programming

Is Easy

With CREI's new program, learning the
skill of programming is simple. Within a
few hours you'll be programming the
microprocessor and in a short time you'll
learn how to program it in three lan-
guages: BASIC. assembly and machine
languages. In addition. you will learn
how to interface the microprocessor
with other systems and to test and debug
specialized programs.
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Preparation at Home

Wide Choice

of Programs

Please note, however, that CREL's new
program is only one of 16 state-of-the-
art programs in advanced electronic
technology offered by CREL So even if
you choose not to specialize in micro-
processor technology. CREI has an ad-
vanced electronics program to meet your
needs.

With CREI. you may choose from any
of the tollowing arcas of specialization in
advanced electronics:

Microprocessor Technology

Computer Engineering

Communications Engineering

Digital Communications

Electronic Systems

Automatic Controls

Industrial Electronics

Television Engineering

Microwave Engineering

Cable Television

Radar and Sonar

Nuclear Instrumentation

Satellite Communications

Aeronautical and Navigational

Solid State Theory

Nuclear Engineering

Unique Lab
Program

Anexclusive option available with CREI
programs in clectronic engineering tech-
nology is CRELI's unique Electronic De-
sign Laboratory program. It gives you
actual experience in designing practical
electronic circuits. 1t also helps you
to understand the theories of advanced
electronics and gives you extensive ex-
perience in such areas as tests and mea-
surements.  breadboarding,  prototype
construction. circuit operation and be-
havior. charucteristics  of  electronics
components and how to apply integrated
circuits. Only CREIL offers this unique
LLab Program.

Practical

Engineering

CREI programs give you a practical en-
gineering knowledge of electronics. That
is. cach part of your training is planned
for your “use on the job.”" By using your
training. you reinforce the learning proc-
ess. And by demonstrating your in-
creased knowledge o your employer.
you may qualify for faster career ad-
vancement.

Free Book

There isn’t room here to give you all of

the facts about career opportunities in
advanced electronics and how CRE]
prepares you for them. So we invite you
10 send for our free catalog. This fully
illustrated. 56 page book describes in
detail the programs. equipment and serv-
ices of CREL

Qualifications

You may be eligible to take a CRFI
college-level program in electronies if
you are a high school graduate (or the
true equivalent) and have previous train-
tng 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

g LD RECACPADCESEOR
R AR AT Pt C AN

Gl Bill

CREL programs
are up/)rm'('d

for training of
veterans and
servicemen under

the (1. Bill.

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue Northwest

Washington, D.C. 20016

Accredited Member National Home Study Council
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Build. Rebuild.

Stack. Rack.

Solderless breadboarding
is all so easy

with A P Super-Strips.

Build a circuit almost as tast as you
dream it up. Pull it apart and do
another—everything's as good

as new. Any solid hookup wire up
to #20 plugs right in to connect
DiIPs, discretes and other compon-

entry. Our Super-Strip solderless
breadboards give you 840 solderless
plug-in tie points—both 5-point ter-
minal and distribution capability—
enough capacity to build circuits
with as many as nine 14-pin DIPs.
And the price is right. Nearest
dealer? We'll tell you. Phone (toll-free)
800-321-9668 right now. And ask for
our complete A P catalog, The Faster
and Easier Book.

AP PRODUCTS
INCORPORATED
Box 1108 ¢ 72 Corwin Drive
Painesville, Ohio 44077

Tel. 216/354-2101
TWX: 810-425-2250

Faster and Easier is what we're all about.

CIRCLE 39 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS
continued from page 26

Now you must select a level of play by depress-
ing one of the kcys numbered 1 through 6.
ConipuChess now responds by displaying BP.
Depress the key labeled A for a beginning
game with CompuChess playing black. The
display will now show a series of flashing dots.
Enter your opening move by cntering the
letter-number coordinates of the piece to be
moved and the letter-number coordinates of its
destination. So, a move is made by entering a
letter-number-letter-number combination
The move is confirmed on the display as it is
entered. Now depress the key labeled pLAY 10
instruct CompuChess to make a move. The
time it takes CompuChess 1o respond to a
move depends on the level of play. While a
move is being calculated, the level of play is
flashed in the display

Every key on the 16-key touchpad is a two-
function key. Eight keys are labeled A through
H, and eight keys are labeled | through 8 to
correspond to the coordinate system. Each key
is also labeled with its secondary function. The
sccondary functions for cight of the keys arc a
two-letter abbreviation corresponding to the
eight chess pieces. For example, WK stands for
white king and BN stands for the black knight
The secondary function of the four remaining
keys are PLAY, which commands ConipuChess
10 make a move; MD. which instructs Conipu-
Chess 10 wait for more data or command
inputs from the keyboard; EP, which enables
you to place any piece anywhere on the
keyboard; and Fp, which enables you to display
the location of all the pieces on the board

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

by correspondence, while continuing your
present job. No comniuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time you need to master each topic. Profit
from, and enjoy, the advantages of directed
but self-paced home study

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the BSEET
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulletin R-79.

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025
Worldwide Career Training thru Home Study
CIRCLE 8 ON FREE INFORMATION CARD
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For example, to confirm that the location of
the pieces on your chessboard corresponds to
the location of the pieces within Compu-
Chess’s memory, depress FP. Then, 1o locate
the position of, let’s say, the while king,
depress the key labeled wk. The position of the
white king will then be displayed. You can do
this for every piece on the keyboard.

You can also start with any board position
you’d like. After resetting and entering the
level of play, ConmpuChess responds by dis-
playing Bp. Entering A starts a new game with
CompuChess playing black. You can also enter
B, which blanks the entire board.

By using the EP key, you can locate pieces
wherever youd like on the board and then
confirm the location of all the pieces using the
FP key. You can force CompuChess 10 make
the first move by depressing PLAY, or you can
enter a move by depressing the MD key, enter a
move and then depress PLAY.

You can also change the level of play in the
middle of a game. First reset ConmpuChess
(never reset while it’s calculating a move) and
then enter the new level of play. When Com-
puChess responds by displaying BP, enter C.
This instructs CompuChess to continue the
game presently in progress (resctting the Com-
puChess does not change the position of the
picces within its memory). You can now make
a move by depressing MD or force Conmipu-
Chess 10 calculatc a move by depressing
PLAY.

In the standard game, ComipuChess plays
black. You can make CompuChess play white.
After selecting the level of play and entering
an A in response to the 8P display, interchange

continued on page 68

NATCAM

K cdlalog

Shapgiag ceater for small and precision ot

A fine selection of small tools,
measuring instruments, hard-to-find
items for shop, home and lab.
Convenient one-stop shopping for
technicians, engineers, craftsmen,
hobbyists. Major credit cards ac-
cepted, satisfaction assured. Get
your NATCAM catalog today.

Z\ National Camera, Inc.

2000 West Union Ave., Dept. GBF
Englewood CO 80110 USA

CIRCLE 10 ON FREE INFORMATION CARD

You have your own
calculator.

Why not a DMM?

Finally, a digital multimeter that’s
yours, just like your pocket calculator,
and more useful. Only $169 *

You pack only 13 ozs. in your pocket
or service kit, but size is deceptive. The
8020A has more useful features than
any other multimeter available—at
any price! Features like 26 ranges and
seven functions, including conduct-
ance. 2000-count resolution. Hi/lo pow-
er ohms.

And it’s rugged. The high-impact
case protects a minimum number of
component parts (47 in all), and they're
all readily available from any of the
worldwide Fluke service centers. Your
8020A is factory calibrated by NBS
traceable equipment. And we guaran-

The DMM for Home Electronics Experts.

tee it'll live up to published specs for a
full year.

The 8020A is a true field instrument,
designed with a highly readable LCD
display, and inexpensive 9V transistor
battery power for continuous use up
to 200 hours. Reliability, quality and
value: that’s Fluke tradition.

To get your hands on one, call (800)
426-0361, toll free. Give us your charge-
card number and we’ll ship an 8020A
the same day. Or, we'll tell you the loca-
tion of the closest Fluke office or dis-
tributor (where you can save by buy-
ing a ten-pack of 8020As for only
$1521%)

‘U.S. price only.

FLUKE

2507-7104

®

CIRCLE 66 ON FREE INFORMATION CARD
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3020
$325

-

Generate virtually any wave shape with

famous B&K-PRECISION cost-effectiveness!

The new B&K-PRECISION Model 3020 sweep/function 3010 tow distortion function generator. The 3010 generates
generator is the most versatile signal source ever offered by sine, square, TTL square and triangle waveforms from 0.1Hz
B&K-PRECISION. This one instrument can actually replace a to 1MHz in six ranges. An external VCO input is provided for
function generator. sweep generator, pulse generator and sweep frequency tests. Variable DC offset is also featured for
tone-burst generator. Frequency coverage spans 0.02Hz to engineering applications. Modestly priced, the 3010 1s a stand-
2MHz in seven ranges, with each range providing linear out value.
1000:1 frequency control. Like other B&K-PRECISION products, the 3020 and 3010

A low-distortion, high-accuracy signal source, the 3020 has are available for immediate delivery at your local distributor.
the versatility to generate almost any waveform. Examples A ten day free trial is available at many locations.
include sine waves, square waves, TTL square waves, tone- Foradditional information and complete specifications, write:
burst, pulses and ramps. All waveform types can be inverted.
Internal lirear and log sweep capability is also featured. Both

modulation and carrier levels can be varied so even a double
DTl DYNASCAN

sideband suppressed carrier test signal can be generated. »

For those applications requiring standard function gen- CORPORATION
erator signals only, B&K-PRECISION also offers the Model 6460 W. Cortland Street - Chicago, IL 60635 - 312/889-9087

In Canada: Atlas Electronics Ontario  International Sales: Empire Exporters. Inc. 270 Newtown Road. Plainview. L I N.Y 11803

CIRCLE 59 ON FREE INFORMATION CARD
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Audio Test
Station

N
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A host of precision instruments are required by anyone wanting to
put high-quality audio equipment through its paces. This test
station has everything you’ll need. You can build it from a kit.

THIS IS THE FIRST IN A SERIES OF ARTI-
cles describing the operation, design and
construction of Fidelity Sound's mode!
101 Audio Test System. This first article
presents the functions that are available
and gives detailed information on the
power supplics. Subsequent articles will
cover the other major circuit blocks. A kit
of all components is being offered.

The unit consists of a power supply,
two sin¢/square/triangle function gener-
ators, pulse generator, frequency counter
and AC voltmeter. In its simplest form it
can be thought of as scveral pieces of
independent test equipment in a common
cabinet. They are all basically familiar
test cquipment and can be used in the
normal manner. In addition, when the
various sections are properly connected to
each other and to an X-Y plotter or
scope, the system will generate a frequen-
cy-response plot.

The controls and the Audio Test Sys-
tem are grouped within solid black lines
on the front panel as can be scen in Fig. [.
Each of the arcas should be thought of as
a scparate picce of equipment with the
capability of being internally connected.
Each section has its own power switch.
Figure 2 is a block diagram that shows

RAY DAVISON

the various circuits and their interrela-
tionships.

Basic to audio testing is a three-decade,
three-function generator. This is con-
tained in the arca labcled Audio Sweep
Generator. This basic generator has three
controls besides the power switch: Slide
pots for frequency and amplitude and a
toggle switch to select one of the three
available waveforms. The amplifier out-
put impedance is less than one ohm and it
will supply 15 volts peak-to-peak into 500
ohms or 10 volts peak-to-peak into 8
ohms. By having the output impedance
very low the user can add resistance
cither internally or externally where nec-
essary to match a particular application.
The other three toggle switches in the
sweep generator section are used to inter-
face to the timebase section that will be
discussed next.

The next step of sophistication beyond
a basic function generator is gencrally a
sweep gencrator. This requires some type
of second oscillator to generate a sweep
signal for the primary gencrator. Often
the secondary oscillator is a simple fixed
or possibly selectable frequency ramp
generator.

In the case of the model 101 we decid-

www.americanradiohistorv.com

cd to give you wide latitude in the choice
of both sweep and return times. The basic
waveform of the timebase is a triangle.
The two slide pots (R1 and R2) on the
left side of the timebase section control
the leading and trailing sides of that trian-
gle independently. A switch (S4) deacti-
vates onc of the pots and allows the
remaining onc to control the frequency of
a symmetrical triangular waveform. Use
of the two frequency control pots allows
the leading or trailing side to be up to 100
times as long as the other side. Rotary
switch S3 steps the frequency range. In
the slowest setting, with the slide pots at
their minimum, the timebase will pro-
duce a triangular waveform of three min-
utes on each ramp. This would be used
for maximum resolution for such things
as plotting standing waves in an auditori-
um on an X-Y recorder.

Slide pot R3 is the amplitude adjust-
ment and R4 is a +5-volt DC offset.
Below the DC offset pot there are two
toggle switches. The one to the left (S5)
selects one of the three waveforms. The
timebase is capable of providing the three
basic waveforms and hence, rather than
merely a secondary oscillator to sweep the
audio generator, it is a complete second

6161 AHVNNVK
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function generator. The separate leading
and trailing edge frequency controls al-
low it to produce nonsymmetrical wave-
forms. Combining the frequency, ampli-
tude and DC offset controls will provide
wide latitude in generating a pulse train.

Toggle switch S8 inverts the output,
while S9 provides for manual setup of the
timebase/sweep generator system.

The triangle output from the timebase
generator (independent of the setting of
the output waveform switch) sweeps the
audio generator through the LOG/LINEAR
sweep select switch (S12) of the sweep
generator section when SWEEP/MANUAL
switch 89 in the timebasc section is set on
SWEEP. When this switch is set to MANU-
AL the DC offset pot replaces the triangle
timebase generator. This allows the time-
base signal, which would drive the X-axis
of a plotter and simultaneously sweep the
audio generator, 10 be manually moved to
any point and stopped. While the time-
base signal is stopped, the audio generator
frequency can be read off the counter.
This mode provides for sctting of the
sweep end points and calibrating the
chart paper.

The sweep frequency end points are set
by multiturn trimmers with a screw driv-
er through the four small holes to the left
of R6, the sweep generator manual fre-
quency slide pot.

The timebase also triggers the blank-
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FIG. 1 THE MODEL 101 AUDIO-PLUS SYSTEM consolidates several audio test instruments.

ing mode of the audio sweep generator. In
the blanking mode when the timebase is
on the negative-going side of the ramp,
the audio oscillator is turned off. Also,
the holding capacitors in the AC to DC
converters of the voltmeter arc dis-
charged. This results in a zero reference
line during retrace. The purpose of this

will be more apparent when the unit is
discussed as a system.

With the sweep generator SWEEP
/MANUAL switch S9 set to MANUAL and
blanking mode activated, the sweep gen-
erator functions as a tone-burst genera-
tor. The left-hand timebase frequency
select pot controls the on-time of the

WITH MORE AND MORE AUDIO SERVICE
centers, dealers and design laboratories
making repetitive and comprehensive
measurements of audio equipment (in-
cluding everything from preamplifiers to
loudspeakers and tape decks), their goal
is to make such measurements as quickly
as possible, with as few pieces of test
equipment as practical. For this reason,
The Fidelity Sound model 101, shown in
Fig. 1, combines various signals and test

FIG. 1

functions into a single, compact instru-
ment. It won't tell you everything you
ever wanted to know about a piece of
audio equipment but, when combined
with a decent oscilloscope and /or an X-Y
plotter, it produces some very excellent
response measurements of virtually any

Radio-Electronics

kind of audio gear where frequency re-
sponse is important. Its many signal out-
puts, built-in frequency counter and
built-in audio voltmeter can prove useful
in making a variety of other tests besides
frequency response.

The model 101 consists of two sine/
square/triangle-wave function genera-
tors, a pulse generator, a frequency
counter and an AC voltmeter. In its
simplest form, the unit can be thought of
as several pieces of independent equip-
ment in a compact cabinet. In addition,
when these various sections are properly
interconnected (many of these intercon-
nections are internal, thanks to the front-
panel switching arrangements) and if an
X-Y plotter or scope is used, the system
generates a frequency-response plot.
When the unit is combined with an effi-
cient speaker, a quality microphone and a
hard-copy plotter, it will produce a writ-
ten record of room acoustic analysis
including standing waves, which, because
of their low spectral energy, are often
missed by other types of sweep analysis.

There are several applications for
which the unit is not suitable. For exam-
ple, its sinewave output is too high in
distortion to be used to check preampli-
fier or power amplifier distortion, al-

www americanradiohistorv com

though the amplitude response of the
sweep generator, used in either its manual
or sweep mode, is certainly flat enough
for meaningful frequency-response mea-
surements.

The frequency-counter section, shown
in Fig. 2, is a useful addition. The counter

nel s

sy -

FIG. 2

rcads the repetition rate of whatever
signal is selected from the sweep-signal
gencrator section. It would have been
more uscful if the counter could also read
externally connected signal frequencies.
The functions and controls of the dif-
ferent sections are described in the article
dealing with the construction of the mod-
el 101. Our purpose here was to check out
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FIG. 2—BLOCK DIAGRAM shows inter-relationship of the different instrument sections. Use it along
with Fig. 1 to follow text description of the system’s operation.

Tests It

the various specifications of the instru-
ment and to examine some of the output
waveforms it is able to deliver. Table 1|
summarizes the manufacturer’s specifica-
tion claims as well as our own measure-
ments and results. In general, most of the
published specifications were either met
or exceeded. One notable exception was
the total harmonic distortion of the

FIG. 3

sweep-generator sinewave output. This
THD measured 1.8% for a 1-kHz output
signal, as opposed to the 1.0% claimed by
the manufacturer.

Output signal waveforms
We photographed several types of

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

waveforms that can be taken from the
various output terminals of the model
101. Figure 3 shows a sweep-frequency
signal output, logarithmically swept from
20 Hz to 20 kHz. The center line seen
from left to right is the retrace signal
between successive sweeps and is, of
course, adjustable as to duration. The
total sweep time can be adjusted from its
slowest speed of around 3'/: minutes for a
full sweep to about 4 seconds—the mini-
mum time required to “get all the fre-
quencies in” for at least one cycle of
cach.

FIG. 4

Figure 4 shows how a wide variety of
tone bursts can be generated with the

www americanradiohistorv com

combined use of the timebase generator
and the audio sweep generator operated
in its manual mode (under which condi-
tions any frequency within the audio
range can be seclected and remains
fixed).

Figure 5 shows positive- and negative-
going sharp pulses. Besides being useful
in and of themselves, these pulses are also
timed to occur at the start of a timebase

FIG. 5

ramp generated by the timebase section.
Since the ramp voltage generated by the
timebase section also sweeps the frequen-
cics generated by the sweep-generator
section, these dual-polarity pulses provide
a ready means for triggering a scope

6161 AHVNNVT
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burst and the right-hand pot controls the
off-time. The blanking circuit is coordi-
nated with the zero crossing of the sweep
gencrator waveform; therefore, the tone
burst produces only integral cycle wave-
forms, beginning and ending at zero.

To the left of the timebase section is a
pulse output and pulse-width control.
Each time the timebase begins its posi-
tive-going ramp the pulse section pro-
vides a single pulse. The width is con-
trolled independent of timebase frequen-
cy by range switch S7 and slide pot RS.
The outputs are complementary TTL.

An AC voltmeter is in the lower right-

hand corner of the unit. Rotary switch
S17 under the meter is the range switch.
The high-sensitivity ranges (—36 to —72
dB) apply only to the mike connector.
Toggle switch S16 selects either the
sweep or timebase function generators or
the external BNC connector (J5) below
it. The other three toggle switches pro-
vide fast or slow tracking rate (large or
small damping), peak or true RMS, and
linear or log scales.

A six-digit frequency counter is above
the voltmeter. Toggle switch S21 is the
power switch and also selects the signal to
be counted. It will count either whatever

signal is selected by the voltmeter select
switch, or it will count the audio genera-
tor internally. This latter selection allows
stable counting of the audio generator
when the signal coming from the system
under test may be very distorted or of
very low amplitude. The second toggle
switch (§22) selects either a one-second
or a one-half-second counter update. The
counter is line-triggered and may be pro-
grammed for cither 50 or 60 Hz.

Next month, we will present an in-
depth discussion of the power supply and
timebase circuits as well as the construc-
tion details for these two circuits.  R-E

TIMEBASE SECTION
Timebase frequency range
Vernier controt of + ramp side
Sinewave THD
Squarewave rise & falltime
Timebase amplitude
DC offset

PULSE SECTION
E Pulse-width total range
Pulse-width vernier

SWEEP-GENERATOR SECTION
Manual frequency range
Sinewave THD
Squarewave rise & falitime

Output tevel

AC VOLTMETER SECTION
0-dB reference

Internal or line-in range
Microphone input range
Externat input impedance
Microphone input impedance
Voitmeter output impedance
Meter system response

FREQUENCY-COUNTER SECTION
Sensitivity
Reading update

GENERAL SPECIFICATIONS
Dimensions
Shipping weight, assembled
Price

16 voits P-P/500 ohms; 10 volits P-P/8 ohms

TABLE |
PERFORMANCE SPECIFICATIONS
Manufacturer’s Claim

0.002 Hz-800 kHz
100 X
Less than 1.5% at 1 kHz
0.5 us, 8 volts P-P
16 volts P-P
+5.0 volts

40 ns-4 seconds
14 X per range

20 Hz-20 kHz
Less than 1.0%, 8 voits P-P
0.5 us

8.0 volts P-P = 0 dB

+36 dB to -24 dB
-36 dB to -72 dB
1 megohm
600 ohms
100 ohms
20 Hz-100 kHz, +0, -% dB

10% of selected meter scale
0.5 or 1.0 seconds

14 W X 8 H X 3-inches D
9 lbs.
$650

R-E Measurement Comments
Confirmed
Confirmed
0.9%
0.7 us .
Confirmed includes DC offset
Confirmed
Contirmed In 10X steps
Contirmed
18 Hz-20.2 kHz
1.8% At 1 kHz
0.7 us 0-90% at 8 voits
P-P

17.0 volts P-P, 500 ohms;
12 volts P-P/8 ohms

18 Hz-110 kHz, +0.25 dB

Confirmed

Confirmed
Contirmed
Confirmed
Confirmed
Confirmed

tn 12-dB steps
In 12-dB steps

Contirmed

Confirmed Switch-selectable

Contirmed
Confirmed

sweep or initiating the action of an X-Y
plotter in sync with the frequency sweep
to be plotted.

FIG. 6

Figure 6 shows a 20-kHz squarcwave
output. This particular squarewave was
observed at the output terminal of the

timebase generator section, but equally
steep squarcwaves can be obtained at the
sweep-generator output terminals.
Figures 7 and 8 are scope photos taken
of the triangular and ramp-shaped wave-
forms at the output jack of the timebase
generator section. A sinusoidal timebase

FIG. 7

www americanradiohistorv com

is also available from this output termi-
nal.

FIG. 8

Based on our tests and measurements,
we conclude that the model 10! Audio-
Plus Test System would be a useful addi-
tion to anyone’s audio test bench.  R-E
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CONTINUING ADVANCES IN LARGE-SCALE
integrated-circuit (LS1) technology have
made possible the development of low-
cost, high-performance digital test equip-
ment. The OPTO-7000 Frequency
Counter requires only five integrated cir-
cuits to achieve its rather remarkable
performance specifications that would
have been impossible just a few years ago.
An additional benefit of LS} IC’s is
apparent when you consider that this 7-
digit, 600-MHz frequency counter re-
quires only 200 mA of current (at 5V)
making battery operation practical. In
general the counter’s low cost (about 15¢
per MHz), high performance, small size
and minimal power consumption is a
direct result of LSI integrated circuits
incorporated into the design.

Figure 1 shows the counter’s excellent
sensitivity from 10 Hz to over 600 Mllz,
covering low-end audio through the UHF
amateur and commercial communica-
tions bands. These bandwidth/sensitivity
specifications compare with those found
in state-of-the-art commercial test-bench
instruments. A complete listing of the
specifications appears in Table 1. The
OPTO-7000 will provide you with what
amounts to a sophisticated test-bench
instrument that is rugged enough and
small enough to be carried in a tool box
and rcady to go anywhere anytime.

How it works

The unit of frequency measurement is
the hertz, which is equivalent to cycles-
per-sccond. The basic digital frequency
counter uses a pulse with a precisely
generated width called a gate interval in
conjunction with an electronic counter

*Product Engineers, Optoelectronics, Inc.. Ft.
Lauderdale, FL

600-MHz Portable

that counts cycles of the input signal
during the time period in which the gate
is open. If the gate period is 1 second then
the number displayed by the counter is
cycles-per-second. If the gate period is
0.1 sccond then the displayed count is

S EE— ]

>

= 1

> 50t 1

£ a0t

= 30} |

22

& 10

1] T U SN W N Y G L 1
1kHz 20 40 60 80 100 300

1MHz S00MHz

FREQUENCY, He

FIG. 1—PLOT OF COUNTER'S SENSITIVITY in
the range of 10 Hz to 600 MHz demonstrates
that this compact portable instrument com-
pares favorably with some of the best bench-
type instruments.

INTERIOR VIEW shows the component side of
the frequency counter’s main PC board.

www americanradiohistorv com

— Frequency
Gounter

Here's a frequency counter that’s compact,
battery powered, counts to 600 MHz and
costs less than 17 cents per MHz

JIM COLBURN AND BILL OWEN*

corrected by multiplying by 10 (moving
the decimal point one position to the
right).

The counter—The OPTO-7000 block
diagram is shown in Fig. 2. The gate and
the decade counter are contained in the
7208 IC. The gate signal is generated by
the 7207-A 1C that divides the crystal
oscillator frequency to obtain a square-
wave with either a 2-second or 0.2-second
period. Therefore, gate signal is low for
either 1 second or 0.1 second. This opens
the gate for the passage of the input
signal to the counter. As the gate signal
goes from low to high to close the gate, a
store pulse—generated by the 7207-A—
causes the contents of the counter to be
transferred to the latch and then dis-
played. A reset pulse follows the store
pulse to reset the counters to zero to be
ready for the next negative gate interval.

Prescaler—The maximum signal fre-
quency that the 7208 can handle is
between 6 and 7 MHz. The input signal
must be prescaled or divided to count
higher frequencies. The 74196 1C gener-
ates a BCD output and we use the 2? bit
to drive transistor inverter QS (see the
Fig. 3 schematic) to obtain a 60--40 duty-
cycle squarewave suitable for driving the
7208 counter.

In order to count frequencies as high as
600 MHz, the 11C90 UHF divide-by-10
prescaler is used so that input signals
above 60 MHz are divided by 100 before
reaching the 7208 counter. The decimal
point is switched to the correct location
by the gate-select switch.

Input amplifiers—Dual inputs and am-
plifiers are used for the 10-Hz and 60-
MHz and 10-600-MHz ranges. Both
inputs have back-to-back sigrnal diode
clamps for overvoltage protection.

6161 AHYNNVYT
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The 1-megohm (60-MHz) input uscs
an FET/bipolar pair to provide a high
input impedance and low output imped-
ance along with a small amount of voliage
gain. Resistor Rx is matched with the
FET to set the voltage at 1C2 pin 9 10 /2
the supply (2.3 to 2.7 volts). The
MCI10116 is an ECL (Emitter-Coupled
Logic) triple line receiver. The first two
stages are connccted as ditferential in-
put/output amplifiers while the third
stage has positive feedback to act as a
Schmitt trigger to square up the wave-
form. Transistor Q4 (MPS6516) con-
verts the ECL logic levels to TTL.

Several low-cost frequency counters on
the market economize by having a lower
than 1-megohm input impedance on their
low-frequency (less than 60 MHz) range.
The advantages of having a I-megohm
input impedance are well worth the addi-
tional parts cost. The counter’s input
impedance is scen as a load by the circuit
being measured. An oscillator may shift
frequency or stop when loaded by only a
few thousand ohms. Oscilloscope accesso-
ries such as 10:1 probes and terminators
can be used because most scopes have |-
megohm inputs. This counter’s input im-
pedance can always be lowered to match a
different source impedance by using a
terminator or adding a shunt impedance:
but it is not as easily increased.

The 1 1C90 prescaler has good sensitiv-
ity (typically less than 200 mV) without
preamplification. However, we decided
that the OPTO-7000 should have at lcast
one stage of preamplification in order to
meet a wider range of applications. A
2N2857 NPN RF amplitier is used in a
common-basc configuration to provide
voltage gain all the way to 600 MHz. The
PC layout is critical at high frequencies
and good soldering techniques are impor-

Frequency Range:
(Switch Selectable)
Guaranteed

Input Impedance:

Input Protection:

compensation
Counter Accuracy:
Temp. Stability:
Aging:
Display:
Decimal Point:
Power Requirement:

< PPM/year

1.5 Watts
Batteries:
Size:
Weight:

TABLE |
FREQUENCY COUNTER SPECIFICATIONS

10 Hz to 60 MHz (65 MHz Typical)
10 MHz to 600 MHz (700 MHz Typical)

1 meg shunted by 20 pf (60 MHz input)
50 ohm (600 MHz input)
1 meg/60 MHz input— 100V up to 10 MHz

50 ohm/600 MHz input—2V max.

1 Hz (10 Hz to 6 MHz) with direct-counting option

Gate Times: 100 millisecond
(Switch Selectable) 1 second
Resolution:
10 Hz (10 Hz to 60 MHz)
100 Hz (10 MHz to 600 MHz)
Sensitivity: 10 MV to 60 MHz
25 MV to 150 MHz
50 MV @ 450 MHz typ.
<75 MV Guaranteed
Timebase:

Quartz Crystal, 5.24288 MHz, TCXO, first order linear

+ 1 count, temperature stability and aging
.08PPM/C° (< + 1 PPM 20° to 40°C, Typ.)

7, .4” Red LED Digits
Auto Placement

7.5-15vV AC/DC @ <250 MA

4—AA NiCad, Constant Current Charger
1% H X 4% W X 5%-Inches D

14 oz. (17 oz. with batteries & charger)

50V up to 60 MHz

tant. The ceramic disc capacitors used
should have low sclf-inductance such as
the Sprague S5GA scrics. Component
leads must be kept as short as possible to
prevent attenuation duc to lead induc-
tance.

If you don’t expect to be counting
frequencics above say 450 MHz, then
additional sensitivity and significant pow-
er savings can be made possible by lower-
ing the supply voltage to the 11C90.

Resistor R6 can be increased until the
counter will count 450 MHz but no high-
er. The 11C90 will operate with as little
as 3.5 volts and the only sacrifice is band-
width.

At very high frequencies, a high input
impedance cannot be maintained. The
internal shunt capacitance in coax input
cables at high frequencies reduces the
input impedance. A nominal 50-ohm in-
put impedance is therefore used on the

Resistors /4 watt, 5% unless otherwise

noted
R1, R20—47 ohms
R2 — 100 ohms
R3—470 ohms
R4—680 ohms
RS, R11, R19— 150 ohms
R6— 15 ohms

R7— 100,000 ohms

R8— 1 megohm

Rx—Especially selected value between
100 and 500 ohms. See text.

R10—270 ohms

R12, R14—R17, R25—510 ohms

R13, R18, R23, R26— 1000 ohms

R21— 10 megohms, "%, watt

R22—2200 ohms

R24—330 ohms

R27-R36— 10 ohms

Capacitors

C1—2200 uF, 16 volts, electrolytic

C2-C4, C7, C10, C15, C18—.001 uF disc

C5—47 to 150 pF

C6—470 pF disc

C8— 100 pF silver mica

C9, C16, C17—47 uF, 10 volts, electrolytic

C11—29 uF, 10 volts, tantalum

PARTS LIST
C12—33 pF disc
C13—20 or 22 pF
C14—2-30 pF, ceramic trimmer
Semiconductors
D1-D4— 1N4002
D5-D14—1N914
IC 1— 11C90 UHF prescaler (Fairchild)
IC2—MC 10116 ECL triple line receiver
IC3—74196 decade counter
1C4—7207 crystal oscillator controller
IC5—7208 7-decade counter-display
driver
1C6— 7805 voltage regulator
Q1—2N2857
Q2—E304 N-channel JFET
Q3, Q4—MPS6516
Q5—2N7369
Miscellaneous
L1—3.9 uH RF choke
L2—82 uH RF choke
XTAL1—5.24288-MHz quartz crystal
DIS1-DIS7—FND 357/356 7-segment
LED displays
J1, J2—panel-mount BNC connectors
J3—3-circuit miniature phone jack
S$1-83—DPDT minlature slide switches
PC boards, IC sockets, cabinet
components, assorted hardware.

Note: The OPTO-7000 frequency
counter is available as a kit for $99.95
or assembled for $139.95 from Op-
toelectronics, Inc., 5821 NE 14 Ave.,
Ft. Lauderdale, FL 33334. A kit, No.
7000-PCB, containing the two circuit
boards is available for $14.95.

Accessories available for the
OPTO-7000 in both the kit and as-
sembled versions: Power pack for
117 VAC line operation, model AC-
70, $4.95. Rechargeable battery pack
for internal installation; includes Ni-
Cad cells, holder, constant-current
charger and mounting hardware,
model NiCad-70, $19.95. Optional
switch for 1-Hz resolution to 6 MHz,
model S-4, $4.95. Optional precision
crystal oscillator, model TCXO-70
+0.1 PPM from 17 to 40°C, precali-
brated, $79.95.

Add 5% to all orders to cover ship-
ping, handling and insurance. Flori-
da residents add state and local
taxes as applicable.
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manufacturers refer to as

10-600MHz 11680 600-MHz input.
L4 LI IN2B5T — = UHF=10 Timebase—A [requency counter’s ac-
Z=509 UHF AMPLIFIER PRESCALER — curacy is a function of its timebasc stabil-
RANGE I::H“ ity. The quality of the quartz crysfal used
- E304 - MPSE516 SELECT - PRESCALER is of' paramount importance. The inex-
INPUT MC10116 z pensive and recadily available color-burst
SEES WIDE BAND TV crystal (3.59545 MHz) was found
AMPLIFIER AND unsuitable as a counter timebase. Color-
SCHMITT TRIGGER |'NPUT = burst crystals are manufactured to loose
1 specifications (ina TV set they are phasc-
L STORE—————————» 7208 locked to the network signal). While suit-
o ?EJE: SEET — U U 7 DECADE COUNTER,  SeomEnTs | able color-burst crystals can be hand-
‘|: OSCILLATOR LATCH AND — picked from batches they still have what

GATE #:ﬂ. LED DIGIT/SEG DRIVERS crys[a]
i “glitches.”” When temperature-cycled
gﬁg: BUGITE, they behave erratically and depart from a
.k o smooth temperature/frequency curve.

E S ,9 ,b' E" b" E"{ The 7207A timebase gencrator is de-

FIG. 2—BLOCK DIAGRAM of the OPTO-7000 counter. Note the signal conditioning circuits ahead of

the prescaler.

signed to use a 5.24288-MHz crystal.
This frequency falls within the inherently
stable 4-10-MHz range for quartz crys-
tals. The crystal used in the OPTO-7000
counter is guaranteed to meet or exceed 5-

1 10-600MHz INPUT 92 0Hz-60MHz
—@cz Z=509 INPUT
r-___owv:——________—______________ Z =1MEG
{DPT)BATT
| 05 ko CHARGER [£3 LY |
i —_—0= 3 1C6
I » | | LM, s |
06 L C3
s ] g |
A P e L3 !
3 POWER
| | e /77 2N2857 T les Ll |
T 22 |
| | 00 Q_Lfvi0 =
1 CIRCUIT |
| 1R (R {n S—ry |
MA als [s 1 RE +
| [ 159 oiv Y en |
| 001 u 161 n o = anov
| > 39 |46l 19c90 sar |
+5v OPTIONAL
| " oe 1 ]2 |13 14 b3 3 O |
| T 1508 1 e O\"_? - |
= 5 = Rue R26 <
| 47-150pF W23 as IMEGS m%—k RANGE |
1 |
6 L Ria 12 1 |
| aT0pF +5V Ic3 3 :‘51099 5100 ¢ " |
| e - g Rz Ltk Lo o W3 |
Opse 1 < 1 MEG a5 16 L | 60 04 R15 16
MHz 5100
I 6 1§ | MPSB516 4 Aan- 14 cs | |
| 1 b : R16 001
l _——— .
| S XTAL ot 1ce |; NG | s100 12 8 |
>
| &z | wnmesT 1207-A |12 b | a2 " < |
33pF " +5V 40 R |9 |
I c13 cm@é ] P 13
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| | 20F T 23006 7 / S I
| T - B z |
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| 22K |11 1914 13 {12 RN M |
l_Li 165 ; *SEE TEXT |
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|[=laecoerae 05-014 - 1N914 |
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FIG. 3—SCHEMATIC DIAGRAM OF THE OPTO-7000 indicat

bandwidth are due partly to the careful design of the PC board.
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ppm stability from 20° t0 60°C. Industry
specs for the color-burst crystal is 30 ppm
from 20° to 60°C. Over the more realis-
tic range of 20° to 40°C, the typical
stability of the OPTO-7000’s crystal is on
the order of | ppm and 0.5 ppm close to
room temperature. The oscillator uses
first-order linear temperature compensa-
tion to improve temperature stability over
the crystal specs. Each crystal’s tempera-
ture frequency curve is plotted and a pair
of temperature compensating capacitors
are selected to provide compensation.
Good long-term stability is achieved by
pre-aging the crystal. The 7207A in con-
junction with the crysial generates all
clock signals as well as the display multi-
plex frequency.

Assembly details

As in any valuable project, each design
phase must enhance the other. Especially
in sensitive electronic equipment where a
good, solid circuit design could either be
complemented or destroyed by its physi-
cal layout. The mechanical design of this
frequency counter has many features that
are the result of user considerations.

As a note, the specifications shown in
Table 1 are typical for the frequency
counter shown in this article. using the
PC boards designed with the proper im-
pedance and should not be compared with
results obtained from one built by other
means.

Il"i Blg (';'1 '

il ', “ ..

THE DISPLAY BOARD with its components is
shown in this head-on view of the counter.

As for assembling the unit, you
couldn’t ask for anything simpler. Of
course, your best soldering techniques
will pay off here. Positions of most com-
ponents are silk-screened on the boards
(if you etch your own boards you'll have
to follow Figs. 4, 5, 6, 7 and 8). The two
BNC connectors and the power input
jack, J1, J2 and J3, are mounted on the
rear panel. By referring to Figs. 6 and 8
and the parts list, install all components
in the boards, except the three DPDT
slide switches. Make sure to orient all
diodes and polarized capacitors as indi-
cated by the component layouts. Solder
all component lcads (top, bottom, or both
sides) wherever a pad is provided and
trim the excess lcads.

There are four pads on the main
board, marked with boxes (J), which
require a piecc of excess resistor lead
inserted through cach of them and sol-
dered on both sides of the board. Trim
the excess leads after soldering. Sockets

- 4.1 INCHES i

’n
2
PN
b1
X
6.

VAL

FIG. 4—FOIL PATTERN of the component side of the main board.
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FIG. 5—MAIN BOARD ground-plane pattern. UHF signal attenuation is minimized by using short
component leads and micro-strip printed-circuit transmission lines where needed.

are provided for all IC’s with the excep-
tion of IC2, the MCI0116, which is
exceptionally reliable and performs a lit-
tle better when not socketed. The voltage
regulator is bolted to the top side of the
PC board with a mica insulator. The crys-

www americanradiohistorv com

tal is also mounted on top of the PC board
using a double-stick foam pad as an insu-
lator and shock mount over 1C4.

Align the display board at right angles
to the main board with two picces of
excess resistor Iecad passing through pads
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FIG. 6—PARTS PLACEMENT DIAGRAM for the main board. When board is installed most parts are

toward the inside or bottom side of the case. Ground plane with switches faces upward.
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FIG. 7—DISPLAY BOARD foil pattern. You may want to make several and adapt them for use in other

digital instruments using the FND357 or similar 7-segment LED displays.
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FIG. 8—COMPONENT SIDE of the display board. Leads through pads E9—E10 and E11—E12 form

right-angle bracing when display board and main board are mated.
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E9-E10 and EI1-E12. Make sure the
triangle marks on the sides of the display
board foil line up with the ground-plane
surface of the main board before sol-
dering these two wires. This insures the
correct mechanical positioning of the dis-
play board for interconnection soldering.
Solder the 18 interconnections, being
sar@ful'not to short any adjacent pads.

Next, install the three DPDT slide
switches in the top cover, using six 4-40
X 'e-inch flat-head machine screws.
Place the main board flush over the
switches, with the display board facing
forward and the switch terminals extend-
ing up through the component side of the
main board. Solder all switch terminals to
the main board. This insures the correct
mechanical relationship between the
main and display boards, switches and top
cover, so there will be no stress on any
solder connections during final assembly.
Remove this assembly from the top cover
by removing the six switch screws.

In preparation for hooking up the rear
pancl, solder two 1'/>-inch picces of hook-
up wire in E17 and E18 on the main
board. Next, solder a 1-inch piece of
excess resistor lead in E2 and one ¢end of
C2in El. Install the two BNC connectors
and the power input jack on the rear
pancl. Solder a '/:-inch piece of excess
resistor lead to the solder lugs on J1 and
J2. Place the rear panel assembly against
the rear edge of the main board. Solder
the loose end of the wire, in E2, 10 the
center conductor of J2 above it. Now
solder the loose end of C2 to the center
conductor of connector J1. Solder the
two '/2-inch pieces of wire on the ground
lugs to the ground plane of the main
board. Solder the stranded hook-up wire
from pad E17 10 the center terminal of
the power input jack and the wire from
pad Ei8 to the outside terminal of the
power input jack.

Install this assembly in the top cover as
before, using the six 4-40 X '/s-inch flat-
head machine screws. Carefully place the
bottom cover over this assembly so that
the press nuts are in the forward position
and the rear panel fits outside the corner
brackets. Secure the top and bottom cov-
ers together with two 4-40 X '/s-inch
machine screws in the rear holes. Atlach
the rear panel with two 4-40 X "s-inch
machine screws and the display window
with two 4-40 X 'Ze-inch machine screws.
Install the bracket/stand using two 6-32
X */1e-inch machine screws and two rub-
ber washers. Place the washers next to the
case. Finally. apply the sclf-stick rubber
fect and you’re ready for check-out and
calibration.

Direct counting
If you are going to be doing a lot of
audio and low-frequency counting in the
10-Hz to 6-MHz range then there is a
simple modification you can make to the
OPTO-7000. The 74196 1C can be re-
continued on page 90

6,61 AHVNNVI

&
w


www.americanradiohistory.com

£ RADIO-ELECTRONICS

BUIEPEGHEIS:

a

—

THIS ARCADE-QUALITY VIDEO GAME IS A
follow-up to the “Tank Battle™ described
in the November and December issues.
The heart of this game is one LSI IC that
contains a complex audio sound genera-
tor, a complete timing circuit (thus allow-
ing for unigue point identification any-
where on the television screen), the mo-
tion logic, a number of ROM image
arrays, chip buffering and color video
circuits. The video circuit includes the
horizontal and vertical blanking, the hori-
zontal and vertical sync circuits, the color
circuits, the field intensity circuit, and
logic for both the American NTSC and
the European PAL. screen format.

It doesn’t require much imagination
for the operator to find himself or herself
upon the back of an iron stallion, with a
faint taste of dust and a distant roar of the
elated crowd; that sound is only surpassed
by the mechanical snorting of the throb-
bing steed. With but a wrist’s twitch the
ultimate of freedom and adventure is
realized.

This is made possible by another new
dedicated IC introduced by General In-
struments Corporation. There is as much
difference between this game and the
common pong-type units as there is be-
tween an earthworm and man. This is the
second IC in a new generation of video
games; the first is GI's AY-3-8710-1
battle game.

This single-player game begins when a
mode of play is selected; reset is automat-
ic when power is first turned on. Four
games are provided; each with two levels
of complexity. The four games are Drag
Race, Enduro, Stunt Cycle and Motor-
cross. A single motorcycle and rider is
displayed on a tri-segmented road that, in
most of the games, contains obstacles that
the rider must jump. As with the tank

Video

Motorcycle

ame

Keep up with the advance in video game
sophistication by building this single-
player game for lots of fun and excitement.

game, realistic engine and crashing
sounds are provided. As the motorcycie
changes its speed or when it shifts gears,

a
ooon
R n |
c
\
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h : !
b o
v" .u_; ]’

L. STEVEN CHEAIRS

the engine sounds change to reflect these
conditions. Realistic wheel rotation is dis-
played.
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FIG. 1—TYPICAL VIDEO IMAGES as they appear on the TV screen. The Drag Race at a, Stunt Cycle at
b. Motorcross, the easy way at ¢ and the hard way at d. Enduro the easy way () has single obstacle
on first and second rows; the hard way (f) has two obstacles in the first and second rows.
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FIG. 2—SCHEMATIC OF THE MOTORCYCLE GAME. Object of the games is to traverse the three
roads without accident in the shortest possible time.

All resistors Ya watt, 5%.
R1—510 ohms

R2— 100 ohms

R3— 100,000 ohms

R4, R5— 15,000 ohms

R6-R8, R10—330 ohms
R9—270 ohms

R11—680,000 ohms
R12—5000 ohms trimmer pot
R13— 10,000 ohms

R14—1 megohm

R15— 1000 ohms

R16— 12 megohms

R17—270 ohms

R 18— 100,000 ohms
R19-—3000 ohms

R20—6800 ohms

C—100 uF, 25 volts, electrolytic
C2,C11,C14, C16, C23— 100 uF, 15

PARTS LIST

volts, electrolytic
C3-C8, C12—0.1 uF ceramic disc
C9, C10—20 pF
C23—15 pF
C15—2 uF, tantalum
C17—0.05 uF ceramic disc
C18—0.01 uF ceramic disc
C19—200 pF
C20, C21—30 pF
C22—470 pF
L1—30 uH RF choke
XTAL1—3.58 MHz quartz crystal
D1—1NS14
D2-D5— 1N4004
IC1—AY-3-8760 video game IC
1IC2—4001 or 4011 CMOS quad 2-input
gate
IC3—555 timer
IC4—MC 1306 "u-watt audio amplifier

IC5—7805 5-volt regulator (TO-220 case)

T1—power transformer, 12 VAC, 1A
secondary

F1—1 amp fuse

S1—SPST toggle or rotary switch

S$2-S5—SPST normally open pushbutton
switch

S6—SPST toggle switch

SPKR1—8-16-ohm speaker, 0.25 watt or
higher

The following are available from
Questar Engineering Co., 50 S.
McDonald St., Mesa, AZ 85202: PC board
$9.75; AY-3-8760 $25.50; and kit of all
parts listed above $61.75. Add $1.75 to all
orders for shipping, handling and
insurance.

The games begin with the rider at the
top left-hand side of the screen. The cycle
begins to move when the throttle pot is
turned. The cycle and rider move across
the first track from left to right, it exits
the screen and reappears on the left side
of track number two; it likewise trans-
verses this track in the same direction and
exits the screen; only to reappear on the
left-hand side of track number three,
which again it transverses from left to
right. When it exits the screen on track
number three, it is replaced at the start-
ing position and remains stationary. The
throttle must be reset to the minimum
speed position and again increased. Sce

Fig. | for typical video images as seen
using this game.

About the circuit

The AY-3-8760 was designed for both
color and black-and-white operation us-
ing a standard domestic 525-line NTSC
receiver or foreign 625-line PAL units.

The complete game unit is shown sche-
matically in Fig. 2. In addition to auto-
matic reset at turn-on, reset also occurs
when any game is selected by pressing
one of the four momentary contact SPST
pushbutton switches (S2-S4). Also, an
SPST switch (S1) is used to select either
the pro or amateur skill level; f use a rota-

wWWwWwW americanradiohistorv.com

ry switch that protrudes from the left side
of the case—acting as one handle bar.
The THROTTLE pot protrudes from the
right side of the case, thus, forming
another handle bar.

Upon pressing the DRAG RACE select
pushbutton the screen takes on the form
as seen in Fig. 1-a. The score is automati-
cally reset to zero upon pressing a game-
select switch. The object of the Drag
Race game is to reach the right side of the
third (bottom) track segment in the
shortest possible time, the minimum
score. At the end of each game return the
pot to the slow position; when it is
increased again the score will be reset and

6261 AHVANVI
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FIG. 3—FOIL PATTERN for the single-sided printed-circuit board.

a new game will begin. The score-
three-digit number centered at the 1op of
the screen—is advanced at a fixed ratc
throughout the game. At the end of cach
game the scorc remains static until the
beginning of the next game.

This game requires the development of
speed-shifting skills in order to minimize
one’s scorc. When the game begins, the
motorcycle 1s in low gear and will move
down the track at a fixed rate. The only
way the cycle may be accelerated is to
shift into the next gear. by returning the
throttle 1o a “slow” position and then
turning it back to a *““fast™ position. The
cycle now moves across the screen at a
higher rate of speed. If the above process
is repeated the motorcycle will shift into
third gear; this results in the maximum
possible velocity. Thus, a minimum score
is obtained when the highest gear is
obtained in the shortest period of time.

When the amateur mode is selected by
the PRO/AM switch, the game proceeds
just as described above. But when the
professional mode is chosen, then when
the user twists the throttle oo rapidly.
the motorcycle’s front end raises off the
ground aued the cycle flips upside down
When a crash occurs a high-pitched
screeching sound is generated. At theend
of the screech the game is reset with the
bike reappearing at the beginning of track
I. No crashes occur in the easy mode. If
the game is being displayed on a black-
and-white television set then the cycle
and score arc white; the track is black;
and the background is gray. On a color
sct the cycle and score are also white.
Also, the road is black; only the back-
ground is changed—it is red. For all
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FIG. 4—HOW PARTS ARE LOCATED on the PC board. Don't overlook the five jumpers.

games included on the motorcycle-game
IC only the background is in color.

Upon pressing the STUNT CYCLE sclect
switch, the screen will be as seen in Fig.
1-b. The score is preset, the left digit is
sct to zero and the right digit will be an
cight. The right digit (or digits as the
game proceeds) cquals the number of
buses between the ramps. The left digit
represents the number of crashes; the
maximum amount possible depends on
the setting of the PRO/AM switch. In the
amateur mode a total of seven crashes
may occur. But in the professional mode
three crashes only are permitted.

www americanradiohistorv.com

Crashes can occur due to a number of
factors. As in the Drag Race game, if the
motorcycle is accelerated too rapidly it
will flip upside down and a screeching
sound is gencrated. Another method of
crashing is to have an insufficient speed
upon jumping the buses. This causes the
cycle to land on either the second ramp or
on one of the buses. A collision is also
recorded if the cycle lands too far past the
end of the last ramp and an appropriate
crash sound is generated. Every time an
accident occurs the left digit is advanced
and the cycle and rider are placed back at

continued on page 69
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HowTo

Design Digital
Circuits

Part 2— With digital circuitry becoming an increasingly important
factor in our everyday lives, it's time that we learn how to design logic circuits.
Here the author discusses digital logic design—
including sequential circuits and multiple output functions.

LAST MONTH WE WENT THROUGH THE BA-
sics of digital circuit design, using Kar-
naugh maps and Quine-McCluskey ta-
bles. Now, we'll look at multiple-output
functions and those where the output
depends on sequential input events.

Multiple-output functions

It is often the case that we wish to
design a circuit with not only multiple
inputs, but also multiple outputs, all of
which are dependent on the same inputs.
In the truth table of Fig. 17-a, we show
such an example, with three inputs, a, b
and ¢, and three outputs, f,, f, and f,.
Each of these functions could be treated
separately, and designed using Karnaugh
maps, as shown in Figs. 17-b and 17-c.
However, this type of design does not
lead to optimum gate use. Some gates are
repeated, and combinations of gates to
perform several functions cannot be taken
into account. To resolve this, we resort to
a modified Quine-McCluskey method.

The workings are similar to the method
described for a single-output function,
but all three functions are combined into
one table, and each entry is subscripted
with the functions (f, f, or f,) that it
covers. Refer to Figs. 17-a and 18-a.
Since an input of all zeroes produces no
1-outputs, we have no 0-bit group in the
input column of the Q-M table. An input
of 1 (abc = 001) causes a 1-output for
functions f, and f, so we enter a 1
subscripted with these functions in the
1-bit group. We continue in this manner,
filling the input column as we did for a
single-output function, subscripting each

JERRY WOOLSEY

INPUTS | OUTPUTS
abec f1 fa 13
000 000
001 110
010 101
01 110
teo | 1
101 011
11 000
111 | 000
a

o

e Aow

]

c

FIG. 17—MULTIPLE INPUTS AND OUTPUTS can also be handled. Truth table with three inputs and
three outputs is shown in & Resulting Karnaugh maps are shown in b; logic circuit is shown in c.

1= fyfy

2- f]f‘3
4 - tyfafy
3-f4fy
5 fafy
2
1-hiz 1,3(2) - t4fy
2-fif3 1,54) - £
4-fifafy 2,30 -
3-ft 4,5{(1) - fyf3
§ - fayfy
b

FIG. 18—MODIFIED QUINE-McCLUSKEY meth-
od is used to simplity circuit shown in Fig. 17.

with the functions that produce a 1-
output for the given input.

wWWwWwW americanradiohistorv.com

We now proceed to form 1-cubes as
before, except now we must make sure
that at least one subscript is common to
each of the lower cubes being combined.
(See Fig. 18-b.) Inputs 1 and 3 are adja-
cent, and also have the same subscripts, so
we enter this in the next column as a 1-
cube, also entering the subscripts. The 1
and 3 entries in the input column can be
checked off, since the 1-cube just formed
covers both of these inputs for all outputs.
Inputs 1 and 5 are adjacent and have a
common subscript, f;, so we enter this as
a l-cube, but the subscript is only entered
for f,, since this is the only common
subscript and hence the only function
which contains this 1-cube.

6.6 AHVNNVYI
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We do not yet check the 1 or 5 in the
input column, since the higher cube does
not cover either input for all functions.
The input 5 is checked off when we
combine it with input 4, since the cube
formed has the same subscripts as 5. We
continue as in the case of single-output
functions, until there are no more cubes
that can be formed. The completed table
appears in Fig. 18-b.

it is checked in f,, because this is covered
by the 1-cube (4,5). Similarly, f; requires
rows 2 and (4,5). The completed circuit
now appears as in Fig. 21, and is a
substantial savings over the circuit shown
in Fig. 17-c.

Sequential circuits

Up to this point, we have concerned
ourselves only with circuits whose output

F, F, Fs

v v v v v v v v v v v

1 2 3 4 1 3 4 5 2 4 5
v 2—ff; v v
* 4—f,fyf, v v v
*1,3—f, f; v v v v
1,5—f, v v
2,3—f, v v
*4,5—f, 1, v v v v

FIG. 19—COVER MAP is generated from table shown in Fig. 18-b.

A cover map is now made as in Fig. 19,
which includes the inputs that will pro-
duce a l-output for each separate func-
tion as column headers and the un-
checked entries of Fig. 18-b as row head-
ers. Since the row labeled 2 is subscripted
with f, and f;, we check the columns
labeled 2 under f, and f;, and so on for all
the rows. Following the covering proce-
dure outlined previously, we find that the
rows marked with an asterisk are essential
to cover all columns. The circuit can now
be drawn.

A gate is drawn for each row with an
asterisk, again with the inputs to the gates
corresponding to the nonchanging coordi-
nates of the cube formed by the row head-
er. We then draw three output gates with
no input connections, and the result is as
in Fig. 20.

——
—

oo o

OAY

ol ol o

13

: 45
P— 1%
FIG. 20—PARTIAL CIRCUIT is drawn showing
the outputs and inputs.

Returning to Fig. 19, we now take a
minimum cover for each separate func-
tion. For f,, we see we need the rows
labeled 2, 4 and (1,3) to cover the
columns under that function. The gates
corresponding to these rows are thus fed
to gate f,. For f;, we need only (1,3) and
(4,5) to cover all 1-outputs, so we feed
these gates to gate f,. Note that the row
labeled 4 is not needed for f, even though

FIG. 21—SIMPLIFIED LOGIC CIRCUIT for three
inputs and three outputs requires less gates
than circuit shown in Fig. 17-c.

() ©

wo [e 110
L) ()
R 110

b

one clock pulse to the next. But suppose
we need to know not only what happened
on the previous clock pulse, but a string
of several before that. We could store the
entire string in a series of flip-flops, i.e., a
shift register, but this could be costly for
long strings and wasteful of gates, since
we do not really need to look at every bit
in the string as it comes in.

Instead, we can assign to each unique
string of bits that may appear at the input
a state number that corresponds to that
string. We know what the string was if we
know what the state number is. Thus, the
input string 0000 could be assigned a
state number of 0, the string 0001 a state
number of 1, etc. At first glance, this does
not seem to help matters much, since a
4-bit input string can have 16 possible
states, which requires 4 bits for saving the
state number, which is the same number
required to hold the input string. But this
is not necessarily so, depending on the
function, and if it is so, methods have
been devised for reducing the number of
states. What we need to do, then, is store
the state number, and update it as each
bit enters.

In implementing sequential functions,
we make use of two tools known as the
state diagram and state table. These
merely show us the possible states that
our function may assume. We start first
with the state diagram.

As an example, let us assume that we
have a string of bits entering our circuit,
and we want to know when the pattern
1101 enters. It may come at any bit time,

FIG. 22—STATE DIAGRAM is used in designing sequential logic circuits.

depends solely on its input at a given
time. However, it is often the case that a
circuit must produce an output that de-
pends not only on the present inputs to
the circuit, but also on previous inputs (or
outputs). To perform this, we must make
use of a “memory” circuit to hold the
previous information. For the experi-
menter, the simplest type of memory
circuit is the flip-flop. When fed a clock
pulse, it will store information according
to its input, and hold it until the next
clock pulse. This implies we must have a
clock running the circuit, which we will
consider later.

We can thus hold information from

www americanradiohistorv com

i.e., it may start at the first bit entered, or
the third, etc. We start the state diagram
by assuming an initial state which we call
state A, and write this down in a circle.
See Fig. 22-a. There are two possible
occurrences at state A; we may receive
eitheraOora 1. If we receive a 0, we have
not detected the start of the string 1101,
so we draw an arrow from A back to itself
and label it 0/0 (applied input/generated
output). This means we follow this arrow
if we are at state A and receive a 0-input,
and the output of the circuit is to be 0.
The arrow, of course, brings us back to
state A to look for the first bit of the
string.
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This loop will continue until a 1-bit is
received. At this point, we must “remem-
ber” that we have found the first bit of
the string, so we draw an arrow to a new
state which we name B. The arrow is
labeled 1/0, and indicates that if we are at
state A and a 1 is received, we are to go to
state B and output a 0. Since we have
covered both input conditions for state A,
we move to state B. If we are at state B,
we have received the first 1 of the string.
If we now receive a 0, we must go back to
state A, and start searching for the begin-
ning of the string again.

If a 1 is received, we have received the
first two bits of the desired string, so we

Present Next State
State (NS) Output
(PS) x=0 | x=1 | x=0 | x=1
A A B 0 0
B A C 0 0
C D A 0 0
D A A 0 1

FIG. 23—STATE TABLE listing present state,
next state and output is generated from state
diagram.

NS Output
PS x=0 | x=1 x=0 | x=1
00 00 01 0 0
01 00 10 0 0
10 11 00 0 0
11 00 00 0 1

FIG. 24—BINARY NUMBERS are assigned to
present states and next states in state table.

FIG. 25—STATE DIAGRAM of circuit with multi-
ple inputs.

go to a new state, called C, which tells us
that we have received a 11 so far, and a 0
is to be output. See Fig. 22-b. We follow
the same procedure with state C. At state
D, if we receive a 0, we have received the
string of 1100 instead of 1101, so we
return to state A and output a 0. If we
receive a 1, however, we have received the
desired 1101 string. We now have two
alternatives. If we wish to continue
checking for the string, we can output a 1
and return to state A, as in Fig. 22-d, or

we could go to a new state, E, which
simply ignores the remainder of the
incoming data and outputs a constant 1
(or it could output a constant 0 or follow
the incoming data). See Fig. 22-e.

Now, using Fig. 22-d, we put the
diagram down in a state table, as shown in
Fig. 23. The “Present State” (PS) col-
umn lists all the states that appear on the
state diagram. The “Next State” (NS)
column lists the next state to go to when
the inputis 0 (x = 0) or 1 (x = 1). For
example, if we are at state A and receive
an input of x = 0, the next state is A. If
we receive an input of x = 1, the next
state is B. The output column specifies
the output to be produced when at the
present state and an input of x = 0 or x
= 1 is received. For example, the only
time a 1 is output is when we are at state
D and the input x = 1 is received.

We can now assign numbers to the
state, letting A =0,B=1,C = 2and D
= 3, and obtain the Transition Table
shown in Fig. 24. Note that with only
four possible states, we need only two
flip-flops to “remember” the 4-bit se-
quence. This table will be used later to
construct the actual circuit.

Multiple input circuits can also be
designed using this method. For example,
Fig. 25 shows the state diagram for a
circuit which is to produce a 1-output
only when two input lines simultaneously
input the string 1101. The NS and OUT-
PUT columns of the state table would
then have four sub-columns, for inputs x
=100, %= 01, x = 10 and'x = 11.

As another example, suppose we
wished to design a circuit that would
compute odd parity for a 3-bit data word,
and set a flag when the parity bit was
ready, after which it would compute pari-
ty on the next three bits, etc. Figure 26
shows the state diagram for the circuit.
The first bit of the output is the parity
bit, and the second is a flag indicating
when the parity bit is ready to sample.
The state table is shown in Fig. 27. Look-
ing at the state table, we see that both
states D and G advance to the same state
(A) when x = 0 is input, and advance to
the same state (A) when x = 1 is input.
Also, the outputs of the two states are the
same when x = 0 is input and when x =
1 is input.

Since the entire row D (except, of
course, the PS column) is identical to G,
the two states are equivalent, and we can
strike out state D and replace all refer-
ences to it with state G. States E and F
are also equivalent, so we can eliminate
state E and replace references to it with
state F. Our reduced state table now
appears as in Fig. 28, and we number the
states to obtain the transition table shown
in Fig. 29.

We are now ready to design the actual
circuitry, using the table of Fig. 29. We
will use D-type flip-flops as memory
elements, since these have only one input,
as opposed to two for the J-K flip-flop.

When a clock pulse occurs on a D-type
flip-flop, it merely stores the value pres-
ent at its input at the time of the pulse,
and makes this available at the Q-output,
while the inverse is available at the Q-
output. Three flip-flops are needed to
hold the current state numbers.

FIG. 26—STATE DIAGRAM for a circuit that
derives odd parity for a 3-bit data word.

NS Output
PS x=0 | x=1 | x=0 | x=1
A B 0} 00 00
B D E 00 00
C F G 00 00
D A A 11 01
E A A 01 11
F A A 01 11
G A A 11 01

FIG. 27—STATE TABLE derived from state dia-
gram shown in Fig. 26. :

NS Output
PS x=0 | x=1 x=0 | x=1
A B C 00 00
B G F 00 00
C F G 00 00
F A A 01 11
G A A 11 01

FIG. 28—REDUCED STATE TABLE is obtained
by eliminating redundant states.

NS Output

PS x=0 x=1

000 001 010 00 00
001 100 011 00 00
010 011 100 00 00
011 000 000
100 000 000 11 01

x=1 x=0

FIG. 29—BINARY NUMBERS are assigned to the
present states and next states.

Suppose we have the PS = 000 stored
in the Q-outputs of flip-flop 1 (FF1), FF2
and FF3, and at the next bit time the
input is x = 0. We then wish to set the
flip-flops so that the Q-output of FF1 is
0, FF2 is 0, and FF3 is 1, so we know we
are now at state 001. From state 001, if x
= 1 is applied, we want to set FF1 to 0,
FF2 to 1 and FF3 to 1 to indicate the new
state, 011, etc.

We need three combinational circuits
for this, one for each flip-flop, to place a 0
or a 1 at the input of each flip-flop. The
input to the combinational circuits will be
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FIG. 30—A KARNAUGH MAP is drawn for each flip-flop.
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FIG. 31—OUTPUT FUNCTIONS are derived
from the Karnaugh maps.

the outputs of the flip-flops, i.e., the PS,
and the input x. We can label the PS-bits
as p;, p; and p;, soa PS of 011 indicates p,
= 0, p, = 1 and p; = 1, where p; is the
Q-output of FF;,. Now we can see that our
combinational circuits have four inputs,
Pi» P2» P3, and x, and one output, which we
can label n; to correspond to the bits of
the number of the next state.

It is thus an easy matter to draw a
Karnaugh map for each flip-flop input.
Figure 30-a shows the map for FFI. If
the PS is 000 and x = 0 is applied, then
n,, the first bit of the NS, is to be a 0, so
in the box with coordinates p,p,p;x =
0000, we place a 0. Similarly, for a PS of
000 and x = 1 (p;p.psx = 0001), we
must have n, = 0, so a 0 is placed in box
0001. When the PS is 001 and x = 0 is
applied, n,, the first bit of the NS, is to be
a l, soalis placed in box 0010. This
procedure is repeated up to p,p,p;x =
1001. Since there is no state 101, we can
enter a “d” (don’t-care) in boxes 1010
through 1111. Using the d-labeled boxes,
we get the resultant equation for n,,
which is also shown in Fig. 30-a. The
same procedure is repeated for bits n, and
n; of NS, as shown in Figs. 30-b and 30-c.
With these outputs applied to the inputs

S K
PARITY P

= % AT |
Ps P3
g : ); mnnv

HEADY

b

iy

PS = 100 and x = 0 or x = 1, we must
change the first NS bit from 1 to 0, so J
= d. Due to the increased number of
don’t-cares, the circuits feeding the J-
and K-inputs are often simpler than those
feeding D-inputs, though there are twice
as many. (For example, the map for the
K-input of FF1 from Fig. 29 will show K
is merely equal to 1, or always high.)

One item essentially ignored here has
been the clock pulse. In actual circuits,
the clock pulse is very important.

The frequency of the clock depends on
the data transmission (baud) rate of the

Do

CLOCK

FIG. 32—COMPLETE LOGIC CIRCUIT for deriving odd parity using D-type flip-flops.

of the flip-flops, they will assume the
correct next state after the next clock
pulse.

The output functions are also designed
in this way, since they depend on only the
PS = p,p,p; and the input x. Labeling the
first output bit 0, and the second o,, the
equations are written from the Karnaugh
maps as shown in Figs. 31-a and 31-b.

Each of the five functions may now be
easily implemented, as shown in Fig. 32.
The outputs p; of the flip-flops are fed
back to the NAND gates as shown. In actu-
al operation, the circuit would be set to
the initial state before use by toggling the
CLEAR inputs on the flip-flops by a com-
puter command or a manual switch.

This circuit could also have been real-
ized using J-K flip-flops, using two input
circuits to each flip-flop instead of one.
Thus, we would need eight Karnaugh
maps, one for each J-input, one for each
K-input, and one for each output. These
would be derived from the truth table of a
J-K flip-flop, shown in Fig. 33.

As an example, referring to Fig. 29, if
we wish to find the J-input of FFI to
obtain the next state (call this J,;), we
draw the Karnaugh map as in Fig. 34. For
pipapsx = 0000, we change the first state
bit from 0 to 0, which requires a J-input
of 0, so we enter a 0 in box 0000. With
the PS = 001 and an input of x = 0, we
must change the first bit of the state from
a 1 toa 0, which requires a J-input of 1. If

To Change Input
From To J K
0 0 0 d
0 1 1 d
1 0 d 1
1 1 d 0

FIG. 33—TRUTH TABLE for parity circuit using
J-K flip-flops.

Pax
P1Py 00 01 11 10

0] d d d d

FIG. 34—KARNAUGH MAP for J-input of flip-
flop FF1.

data line, and must be synchronized so
that the clock pulse occurs as close to the
middle of the bit time as possible. The
clock pulse must not begin until all gates
have had time to settle after the new
input bit has arrived and must end before
the next data bit arrives.

We have now gone through the basics
of logic design, and you should be able to
design most common types of circuits
using methods that will produce a more
efficient circuit. R-E
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4 CHANNEL RECORDING

FM TRANSMISSION
SIGNALS

4 CHANNEL PLAYBACK

" M=LF+RF+LB+RB _

!

" Y = LF + LB — (RF + RB) _

X =LF + RF — (LB + RB) _

U= LF + RB — (RF + LB)

4-Channel FM

7 N
N A

FIG. 1—DISCRETE 4-CHANNEL
BROADCAST system uses four
transmission channels. To maintain
compatibility with existing stereo
snd mono receivers, the four chan-
nels are encoded at the transmitter
snd decoded at the r

With discrete and matrixed 4-channel tape and phono formats dormant,
the fight for 4-channel programmming continues on the broadcasting front.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

IT HAS BEEN SOME TIME SINCE WE DIS-
cussed quadriphonic sound; indeed, su-
perficially at least, it would seem that the
audio industry and consumers alike have
all but turned their backs on 4-channel
sound. Very few, if any, 4-channel rec-
ords are presently being released (al-
though the number of available releases
in all formats—matrix or discrete—
exceeds 1000), and hi-fi component man-
ufacturers have all but abandoned pro-
duction of any quadriphonic reproducing
equipment.

There is one aspect of the 4-channel
scene that is very much alive—4-channel
FM broadcasting. Back in March, 1972,
when interest in quadriphonics was at its
height, the Consumer Electronics Group
of the Electronics Industry Association
(EIA) voted to sponsor the organization
of a National Quadriphonic Radio Com-
mittee (NQRC) whose objective was to
report to the Federal Communications
Commission its final technical conclu-
sions regarding 4-channel FM sound
broadcast standards. The FCC endorsed
the study project and the NQRC plunged
into its complex task of analyzing, evalu-
ating and, finally, field-testing five pro-
posed systems for discrete 4-channel FM
broadcasting.

The work continued until late 1975
and, in November of that year, the final
NQRC report was submitted to the FCC.
Nearly two years later, on July 6, 1977,
the FCC released its formal Notice of
Inquiry (Docket 21310) on quadriphonic
FM radio broadcasting, in which all inter-
ested parties were asked to comment

on whether the FCC should adopt stan-
dards for 4-channel broadcasting. The
Commission said that the purpose of the
inquiry was to determine whether there
was sufficient public and industry in-
terest to warrant the adoption of stan-
dards and, if so, to assist the FCC in
formulating such standards. The com-
ment period, originally scheduled to end
on September 15, 1977, was extended to
December 15, 1977; and, from all ac-
counts, more than a thousand letters were
received by the time the comment period
ended.

Several other events occurred almost
simultaneously, two of which tended to
complicate the issue. First, coincident
with issuing the 4-Channel FM Notice of
Inquiry, the FCC also issued a second
Notice of Inquiry (Docket 21313) re-
garding AM stereophonic broadcasting.
A growing interest has been shown on the
part of AM broadcast stations for this
type of service, largely because of the
competitive advantage gained by FM sta-
tions over the last decade. This advantage
has been attributed by many to the fact
that FM stations can transmit stereo
program material while AM stations
must transmit monophonic programs.
Many industry experts feel that the FCC
is more likely to pay attenfion to AM
stereo broadcasting before it ever consid-
ers the problem of 4-channel FM trans-
mission.

The second event that occurred was
sponsored by the FCC itself. The Com-
mission was concerned that the NQRC
had only included one matrix system in
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its report, and had not involved subjective
listening evaluations of either the QS
matrix system (developed by Sansui Cor-
poration of Japan) or the SQ matrix
system (originated by CBS in the U.S.).
As they pointed out, since the work of the
NQRC was completed, much-improved
logic and phase cancellation decoders
were designed and developed for the QS-
and SQ-systems. As a result, the FCC
felt that available test data comparing
localization and musical preference for 4-
4-4 (discrete), 4-3-4 (semidiscrete, using
three channels of transmission to broad-
cast four channels of information) and 4-
2-4 (matrix-encoded using two channels
for transmission) quadriphonic systems is
not complete with respect to presently
available technology.

The FCC Lab decided to conduct its
own listening tests, including the best
implementation (based upon the listen-
er’s choice) of the QS format, SQ format
and the British-sponsored BBC Matrix H
systems, as well as the discrete 4-channel
tapes. The results of these tests were
issued by the FCC in August, 1977. In
addition to judging quadriphonic perfor-
mance, listeners were asked to evaluate
the compatibility of the different for-
mats—that is, how well the music was
reproduced stereophonically and even
monophonically—an important criterion
in any decision affecting quadriphonic
broadcasting standards.

The results of these tests have been
interpreted by different listeners in dif-
ferent ways. Since, on an overall basis,
listeners agreed that the direct 4-channel
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tape reproduction was the best, support-
ers of discrete 4-channel broadcasting are
claiming a victory. Since, of all matrix
systems tested, the CBS-developed SQ
system (with its sophisticated logic de-
coder) was favored, CBS has also claimed
a victory and has, in fact, suggested that
the FCC not only refrain from enacting
discrete 4-channel broadcast standards
but actually set quadriphonic standards
specifically endorsing the SQ format as
the only matrix suitable for broadcast
over FM channels.

Before we examine the logic (excuse
the pun) of this argument, let’s briefly
review how the five proposed discrete 4-
channel FM systems operate. All five
systems are very similar. In fact, insofar
as monophonic and stereophonic perfor-
mance on existing FM tuners is con-
cerned, the systems are identical. This
similarity is a basic requirement of any
quadriphonic system, since they must
present uncompromised FM stereophon-
ic and FM monophonic performance.
Where the systems differ slightly is in
their treatment of SCA (Subsidiary
Communications 4uthorization) services,
such as background music channels now
broadcast as piggy-back subcarriers on
FM stations on a private, point-to-point
subscription basis, which, according to
the FCC, should be provided for in any
new standards to be proposed.

Monophonic compatibility

Assume that there are four inputs:
Left-front (L;), Right-front (R,), Left-
back (L,) and Right-back (R,). To pre-
serve monophonic compatibility, the
monophonic channel or baseband of the
FM transmission (the region from 30 Hz
to 15 kHz) must contain an equal sum-
mation of these four input signals desig-
natedas M = L; + R, + L, + R,. For
stereo compatibility, the four signals are
grouped as follows: L, = L; + L, and R,
= R; + R,. The values of L, and R,
correspond to the left-total and right-
total signals that should be heard in
stereo. Just as in stereophonic broadcast-
ing, they are also assigned to a difference
subcarrier channel, as follows: Y = (L;
+ L,) — (R + R,). When these two
signals are received by a standard stereo-
phonic tuner or receiver, they are de-
coded as follows:

- M+Y _ oy

R‘=T=Rr+kb.

Because of quadriphonic playback re-
quirements, it is clear that two more
transmission channels are needed, since,
to solve for four unknowns, you must
have four equations. The two additional
transmission channels are defined as X
and U, in which:
X =(L,+R)— (L, + Ry and

FM SPECTRUM
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FIG. 2—FREQUENCY SPECTRUM shows how the two additional channels are added to an FM broad-
cast. This technique is used in the RCA and Quadracast discrete systems.
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FIG. 3—FREQUENCY SPECTRUM of the GE br t syst The X tr ission ch | is added

as a vestigial sideband.

U= (L + Ry, — (R + L.
We will show how all four signals can be
accommodated in a single FM transmis-
sion. But, first, let’s examine what the 4-
channel decoder must do after it has
recovered signals M, Y, X and U to solve
for the four original, discrete signals:

L - M+Y+X+U
=
4
RR=M-Y+X-U
4
LL=M+ty-x-U
4
R,=M-Y-X+U

Figure 1 shows the principle of discrete
4-channel FM broadcasting. The ques-
tion is where to assign the extra transmis-
sion channels X and U, and how to allow
for continued SCA transmission. Figure
2 shows the scheme used by two of the
five proponents, Quadracast System, Inc.,
and RCA. The newly required X channel
is centered at a frequency of 38 kHz
(similar to the older Y channel required
for stereo), but it is in quadrature with
the Y channel. This means that the X
channel will not be detected by a stereo-
phonic receiver but by a properly de-
signed 4-channel receiver having a syn-
chronous detector designed for that
quadrature signal. The U channel is
transmitted via a new subcarrier signal
centered at 76 kHz (four times the 19-
kHz pilot-carrier frequency). The ‘QSI
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format further proposes that the SCA
channel be moved from its present fre-
quency of 67 kHz to 95 kHz and that it
be band-limited in order not to interfere
with adjacent broadcast channels.

RCA proposes an additional scheme
that allows the SCA to remain where it
presently is. This is the so-called 4-3-4 or
semidiscrete system mentioned earlier in
this article. This system uses only three
transmission channels (the U channel is
dropped from its 76-kHz position in the
spectrum), leaving room for the SCA
channel at a frequency of 67 kHz. In this
system, the recovered four channels in-
clude the following original signal com-
ponents:

Li=L + %L, + "R, — AR,
Re=R+ L+ sR, — 4L,
L=L,+"L + R, — R
Rh=R,+ L, + "R — L,

The last three components in each
equation are crosstalk terms, but overall
separation from one channel to any other
channel is still just a bit less than 10 dB.
This RCA option would be strictly up to
the station owner (who wants to have an
SCA subcarrier signal at 67 kHz), and
receivers designed for regular 4-4-4 oper-
ation would require no modifications for
the 4-3-4 system.

Another system, using the same base-
band signals as those shown in Fig. 2, is
the Cooper-UMX system. This scheme
differs from the foregoing explanation in
that it uses phasor encoding of the four
input signals to create three different
playback modes: A 4-2-4 matrix (similar
to the QS- or SQ-matrix encoding), a 4-
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3-4 playback scheme similar to the RCA
optional system, and, finally, a full 4-4-4
discrete mode.

Frequency assignments for the General
Electric system are shown in Fig. 3. The
fourth X channel is transmitted as a set of
vestigial lower sideband signals at a fre-
quency of 76 kHz. This allows an SCA
channel at a 95-kHz frequency with a
greater guard band between it and the
adjacent X channel subcarrier as com-
pared with the RCA option.

Finally, Fig. 4 shows the Zenith pro-

ers believe that this format should be
approved as a standard at this time and
that no discrete systems should be ap-
proved. What would this mean to the
listening public? Admittedly, if a listener
equipped his or her system with a sophis-
ticated (and expensive) logic decoder
such as that used in the FCC tests, results
would approximate (but still not equal)
those obtained with discrete 4-channel
program material. However, if a simple
matrix decoder were used, results would
be far poorer than those obtainable from

4
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FIG. 4—ZENITH PROPOSAL places the SCA subcarrier at 67 kHz. This system also incorporates a

noise reduction scheme.

posal. The fourth transmission channel,
the X channel, is placed at a 95-kHz
frequency and uses lower sideband sig-
nals only, allowing for SCA transmission
to take place at its currently assigned 67-
kHz frequency. The Zenith system also
uses an encode/decode noise-reduction
system, similar to the Dolby system, in
order to maintain a lower overall noise
level; this helps to counter in part the
signal-to-noise degradation that occurs
whenever the spectrum width of a trans-
mission system is increased.

Argument against a matrix standard

Proponents of the matrix system that
was favored by the FCC’s panel of listen-

discrete program sources. In fact, some
stations have been broadcasting matrix-
encoded program material (in both QS-
and SQ-formats) for some time and pub-
lic reaction has been anything but enthu-
siastic. Locking into a matrix system as
an FM standard at this time would halt
further attempts to improve the matrix
idea or to develop other (and perhaps
better) matrix formats.

However, suppose the FCC selects one
of the five discrete systems as a standard
and suppose, further, that matrix pro-
gramming improves substantially. In that
event, there would be nothing to prevent
a station from purchasing one (and only
one) super-matrix-decoder—even a very

expensive one—and first decoding the
matrix-encoded source material into four
discrete channels before it is transmitted.
The home listener would not have repro-
duction quality determined by his or her
financial limitations, since optimum de-
coding would take place at the station
before transmission. This approach would
keep the doors open for further improve-
ments in matrix technology and would
have many other advantages as well. FM
stations could then transmit any and all
formats of quadriphonic program materi-
al (instead of being limited to one specific
matrix approach). Four-channel taped
productions could be freely interchanged
from one station to another, since no
encoders or decoders would be required.
Discrete broadcasts have proved to be
fully compatible with all existing mono-
phonic or stereophonic receivers. Fur-
thermore, the matrix system still imposes
certain artistic limitations upon record
producers. A vocalist, for example, can-
not be positioned at center-rear in the SQ
system if full stereophonic and mono-
phonic compatibility is to be maintained.
Such limitations, although of relatively
minor significance, are not imposed with
any discrete system.

By the time you read this, the dates for
filing comments and reply comments
with the FCC will have passed. Neverthe-
less, we suspect that the FCC is not going
to make any hasty decisions regarding 4-
channel broadcasting. It does seem that
by choosing a discrete broadcast stan-
dard, the FCC would let the final deci-
sion as to which kinds of quadriphonic
records sound better remain where it
belongs—with the public. A decision in
favor of any matrix system as a standard
would, we believe, be tantamount to tak-
ing away that freedom of choice from the
music listeners of this country. R-E

Mobile radio market to double
during 1980-1986

The Mobile Radio Market, a study con-
ducted by the market research firm of Frost
& Sullivan, Inc., predicts that the mobile
radio equipment market will continue to
expand and even double over the next 10
years, with a projected annual com-
pounded growth rate during the period
1980-1986.

Among the factors involved in this pro-
jected growth rate are such innovations as
1) the use of digital instead of voice-gener-
ated messages in police mobile radios; 2)
the increased use of voice scramblers; 3) a
new consumer market in FM scanners
monitoring police, fire and other public
service departments; 4) the cellular ap-
proach to using the 800-900-MHz frequen-
¢y band on mobile radios; and 5) the use of
microprocessors and other LS| circuits in
CB radios.

Despite the fact that land mobile radio
equipment will be affected by declining unit
prices, CB radio is expected to make a
strong comeback in the vehicle market.
Detroit car manufacturers plan to incorpo-
rate many more CB/AM-FM/tape deck

combinations into a single passenger car
unit.

The cellular concept to using the
800-900-MHz frequency band on mobile
radios is “‘likely to be incorporated in lead-
ing U.S. cities,”” according to the study.
Companies presently developing the cellu-
lar approach are the Bell System, American
Radio-Telephone Service, and NTT in Ja-
pan.

More information can be obtained from
Frost & Sullivan, Inc., Customer Service,
106 Fulton Street, New York, NY 10038.

Motorola’s microwave system is an
alternative to land lines

Motorola, Inc., has developed a micro-
wave communications system called the
Point-to-Point Wireless Visual Communi-
cations System that is used with CCTV
cameras, lenses and other equipment to
transmit a closed-circuit video image wher-
ever installation of land lines is difficult or
impossible.

Motorola indicates that the VCS would
enable video transmissions to be made up
to 10 miles in line of sight just using a single
transmitter and receiver. Another advan-
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tage cited for the VCS is that users can
change the location of transmission or
reception sites. Further information can be
obtained from Motorola Literature Distri-
bution Center, 2122 North Palmer Dr.,
Schaumburg, IL 60195.

IHF to set technical standards for
turntable/cassette/speaker criteria

In answer to a growing need among high-
fidelity manufacturers for acceptable in-
dustry measurement standards in differen-
tiating between high- and low-fidelity prod-
ucts, the Institute of High Fidelity (IHF)
Board of Directors has organized stan-
dards committees to evaluate and discuss
criteria for turntables, cassette recorders
and speakers.

The first meeting of the IHF Turntable
Standards Committee, chaired by Martin
Fine of B.I.C./Avnet, set its goals for
achieving its industry standard: It would
attempt to 1) develop a glossary of techni-
cal terms; 2) separate these terms into
primary and secondary groups; 3) develop
measurement standards for both groups;
and 4) devise a set of standard test condi-
tions. R-E
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Radio-Electronics
Tests Tandberg TDA-20A

Open-Reel Tape Deck

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

TANDBERG OF AMERICA, INC. (LABRIOLA COURT,
Armonk, NY 10505) has developed an open-
reel tape deck, the model TD-20A. that incor-
porates severat electronic and mechanical inno-
vations. The tape deck incorporates a new
actilinear recording system that offers up to
20-dB improvement in headroom over most
conventional systems. In addition, the tape-
transport system uses four separate motors,
including a motor for the pinch roller and tape
guides.

Figure 1 shows that the model TD-20A can
handle 10'rinch tape reels. On the front
panel, three rectangular pushbuttons to the left
below the feed reel handle power, select low or
high speed and select the correct tape tension
for large or small reels. Below these pushbut-
tons are rotary left- and right-channel output-
level controls, while below them are four
toggle switches. The left pair of toggle switch-
es selects playback mode (left channel only
stereo or right channel only), and source or
tape monitoring. The right-hand pair of toggle
switches activates the select-synchronization
feature (in multitrack recordings the record
head acts as a monitoring playback head when
a second track is added in sync with the first
recorded track). These same switches also
handle the edit-cue function that enables you
to hear recorded results as you fast-wind the
tape for cueing and editing.

A pair of brightly illuminated VU meters,
centered below the tape head assembly, are
calibrated from —24 dB to +3 dB. However,
it must be emphasized that the 0-dB level on
these meters corresponds to a +9-dB level
referenced to the standard NAB level of 185
nanowebers. These meters read peak signals,
and are positioned in the signal path beyond
the record-equalization circuits so that read-
ings (regardless of the signal frequency being
recorded) are directly related to the levels of

magnetization applied to the tape.

Below the meters are a headphone output
jack and two microphone input jacks. Below
the takeup reel is a four-digit counter, while
lower down, in the light-colored section of the
panel, are five rectangular tape-transport push-
buttons: RECORD, REWIND, STOP, WIND (fast-
forward) and PLAY. For the tape deck to be in
the record mode, you must turn on separate
left- and right-channel selector switches lo-
cated on the bottom right of the panel. When
either of these switches is engaged, a standby
light above the RECORD switch illuminates, and
touching the RECORD pushbutton starts the
tape and places the tape deck in the record
mode. This arrangement permits so-called
“flying start” recording—inserting newly re-
corded signals on cue, as the machine plays
back previously recorded program material.

When the sTOP/WIND (fast-forward) push-
buttons are pressed simultaneously, the logic-
control transport system completely frees both
reels, permitting you to hand-cue the reels toa
precise syllable or note in a recording. All
transport modes are indicated by LED's above
each transport pushbutton.

Below the transport-control pushbuttons are
two pairs of input-level controls; the first pair
of controls handles Line 2 or microphone input
signals, and the second pair adjusts the level of
Line 1 inputs. This provides full mixing capa-
bility for up to four line inputs, or two line
inputs plus two microphone inputs. Once these
four controls are properly adjusted, a master
level control to the right of the Line 1 controls
takes care of the overall level. A socket for
connecting an optional remote-control attach-
ment is located above this master level control.
A two-position toggle switch at the lower right
of the front panel provides selectable 25-dB
attenuation for the microphone inputs, in case
high-output microphones are used that might
necessitate inconvenient and inaccurate
settings of the separate microphone record
level controls.

| MANUFACTURER'S PUBLISHED SPECIFICATIONS:

Tape Speeds: 7': ips and 3% ips. Wow and Flutter: 0.06% at 7'5 ips; 0.10% at 3% ips;
WHMS. Frequency Response (Maxell UD-XL Tape or Equivalent): 20 Hz to 22.000 |
Hz, £2.0 dB at 7'% Ips; 20 Hz to 18,000 Hz, =20 dB at 3% ips. 5/N Ratio (A-

Weighted): 66 dB at 7's [ps. Crosstalk: 60 dB, mono; 50 dB, stereo. Harmonic Distor- |
tior: for O dB at 7'% ips, 2.0%. Input Sensitivity: mike, 0.2 mV; line, 50 mV. Qutput

Level: line, 1.5 valts, headphone, 5 mW into 8-ohm |oads. Erase Coefficient: better |
than 70 dB. Suggeslted Retail Price: $1300; optional wireless PCM infrared remote-

control unit, approximatealy $200.
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Other features

The model TD-20A4 uses no solenoids or
mechanical relays, which results in an unusual-
ly quiet and noise-free performance. The drive
motor is a phase-locked brushless synchronous
motor with a belt-drive flywheel and capstan.
A separate motor for the pinch roller and tape
guides provides smooth and click-free tape
positioning that Tandberg claims provides
more precision and gentler tape handling.

PROM electronic speed regulation com-
bined with triac-controlled direct-drive sup-
ply-reel and takeup-reel motors facilitate effi-
cient fast-forward and rewind-tape tension.
Separate power supplies take care of operation-
al and audio-signal functions. This reduces the
possibility of thermal stress in the electronic
components and insures that external electrical
disturbances do not affect sound quality. Com-
plete logic control allows rapid transition from
mode to mode, and assures gentle tape han-
dling with controlled tension.

There are special phase-linearity correction
circuits in the signal-handling electronic am-
plifiers of the model TD-20A. In addition,
*echo” and sound-on-sound recording can be
performed through external coupling from line
outputs to line inputs on the rear panel.

Laboratory measurements

In previous tests on Tandberg audio prod-
ucts, we have noted that this company is
extremely conservative when it comes to pub-
lished specifications. Their tendency to under-
statement applies no less to the model TD-
20A. In actuality, the open-reel deck measured
much better than the company's published
specifications indicate.
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Figure 2 shows the frequency response for
Maxell UD tape operating at the higher 7'/»-
ips speed; it was measured at a —20-dB level
(referenced to the standard NAB 0 VU level).
This level is actually 29 dB below the 0-dB
readings on the VU meters. Response was flat
to within +2 dB from 15 Hz to 32 kHz, and
variations within the audio spectrum never
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exceeded 1.0 dB above or below the 1-kHz
reference level.

Perhaps even more amazing was the fre-
quency response measured for the slower 3%/.-
ips speed, also using the same grade of tape.
(Sce Fig. 3.) In this case, the —2-dB points
were observed at 10 Hz and a superaudible 24
kHz. In separate tests, we determined just how
“hard™ we could record a high-frequency sig-
nal onto this tape sample. Increasing the mid-
frequency record level for maximum output
(the point where further increases in input
level do not produce additional linear increases
in recorded playback level), we noted that at
the higher 7'/2-ips speed we could record a 10-
kHz signal to a level only around 6.5-dB lower
than that recorded at mid-frequencies before
obtaining maximum output level.
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For the slower 3% ips speed, the maximum
recording-output level obtainable at 10 kHz
was approximately [4.0 dB below the mid-
frequency maximum output level. These val-
ues are considerably better than those usually
obtained when this tape is used on other decks,
and underline the advantages of Tandberg's
new recording clectronics.

The Fig. 4 chart (supplied by the manufac-
turer) shows the practical reel-to-reel record-
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ing benefits provided by Tandberg’s actilincar
recording system, and also indicates the added
dynamic range available at the slow 3-ips
speed at all frequencies from 333 Hz up. In
Fig. 4. the 0-dB reference level is taken as 250
nanowcbers per millimaxwell, or approximate-
ly 2.6 dB above the standard NAB reference
record level. Resuits of our lab measurements
are shown in Table 1.

Summary

Table 2 summarizes our overall product
cvaluation together with comments.

We spent a great deal of time with the
model TD-20A on the lab test bench and used
it to record a variety of program material.
Playback reproduction is excellent. and it is
hard to imagine that any features have been
left out.

With so many companics concentrating
solely on improved stereo cassette decks these
days, it is refreshing to find a manufacturer
paying attention to the nceds of those who still
prefer and need a top quality open-reel tape
deck. R-E

TABLE 1
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: Tandberg of America, Inc. Model: TD-20A
OPEN-REEL TAPE DECK MEASUREMENTS
R-E R-E
FREQUENCY RESPONSE MEASUREMENTS Measurements Evaluation
STANDARD TAPE
Frequency response at 15 ips (Hz-kHz + dB) N/A
Frequency response at 7' ips (Hz-kHz + dB) 15 -32, —2.0 Superb
Frequency response at 3% ips (Hz-kHz + dB) 10 -24, —2.0 Superb
CRO., TAPE
Frequency response at 15 Ips (Hz-kHz, +dB) N/A
Frequency response at 7' ips (Hz-kHz, +dB) N/A
Frequency response at 3% ips (Hz-kHz + dB) N/A
(See Figs. 2, 3)
DISTORTION MEASUREMENTS (RECORD/PLAY)
Harmonic distortion at — 10 VU (highest speed) (%) N/A
Harmonic distortion at —3 VU (highest speed) (%) N/A
Harmonic distortion at 0 VU (highest speed) (%) 15 Good
(See text)
Harmonic distortion at +3 VU (highest speed) (%) 3.0 Good
{See text)
SIGNAL-TO-NOISE RATIO MEASUREMENTS
Best S/N ratio, standard tape (dB) 66 Excellent
Best S/N ratio, CRO, tape (dB) N/A
MECHANICAL PERFORMANCE MEASUREMENTS
Wow and flutter at 15 ips (% WRMS) N/A
Wow and flutter at 7' ips (% WRMS) 0.012 Superb
Wow and flutter at 3% ips (% WRMS) 0.04 Superb
RewlInd time, 2500-foot tape (seconds) 70 Excellent
COMPONENT MATCHING CHARACTERISTICS
Microphone input sensitivity (mV) 0.2
Line input sensitivity (mV) 42
Line output level (mV) 1400
Phone output level (mV or mw) 5.0 mW/B ohms
Bias frequency (kHz) 125 kHz
TRANSPORT MECHANISM EVALUATION
Action of transport controls Superb
Tape guidance system Excellent
Absence of mechanical nolse Superb
Tape head accessibility Good
Construction and internal layout Excellent
Evaluation of extra features, if any Superb
Superb

OVERALL TAPE DECK PERFORMANCE RATING

OVERALL PRODUCT ANALYSIS

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

Comments: There are s0 many new features in this Tandberg open-reel machine that a brief

summary can hardly cover all points. Perhaps the most important feature is its capa-
bility of accepting new tapes (such as metal-particle tape) that may soon be available
for open-reel decks. The bias adjustments on the front panel have sufficient range to
handle the higher bias requirements of such future high-coercivity tapes. Additionally,
the system’s record electronics (called actilinear recording) provides more than
enough recording headroom to handie those future tapes.

One of the most welcome new features is the freewheeling tape mode which, with
the aid of the ebiT-cue switch, permits about the easiest and quickest tape editing we
have ever had the pleasure of using. When the stop and fast-forward pushbuttons are
touched simuitaneously, both feed and takeup reels become completely freewheei-
ing.

Tape is handled about as gently as on any machine (home or professional) we have
ever tested. The four-motor drive system produces precise and unwavering tape
transport, as evidenced by the excellent wow-and-flutter values shown in Table 1 for
both its higher and lower tape speeds.

We have always appreciated Tandberg’'s post-equalization metering system that
informs the user what signal intensities are actually reaching the tape. High frequen-
cies, which are subjected to more boost by the equalization constants, show up as
higher meter indications on this well-calibrated metering system, which is readable
with pinpoint accuracy to better than one-haif of 1d8.

Sound reproduction via tape, even at the lower speed, is virtually indistinguishable
from the original program source and that is the ultimate test for any cassette or
open-reel tape deck. Although the Tandberg model TO-20A is tairly expensive, it is
worth every penny of its price.
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& RADIO-ELECTRONICS

Pioneer Model TVX-9500
TV Audio Tuner

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

CONSUMER ELECTRONICS EXPERTS HAVE LONG
been predicting the imminent marriage be-
tween audio and video. The introduction of the
model TVX-9500 TV Audio Tuner by U.S.
Pioneer Electronics (750 Oxford Drive, Moon-
achie, NJ 07074) may well signal the begin-
ning of that union. This tuner’s appearance on
the market is particularly timely, in view of
some behind-the-scenes technology that has
been taking place recently in TV broadcast-
ing.

After many years of relaying the audio
portions of a TV program from studio to trans-
mitter via standard telephone lines (rented
from A.T.& T. or other phone companies), a
method of diplexing audio signals along with
the video signals on the wideband coaxial
cables is now being used. This new method
permits TV broadcasters to transmit a full-
fidelity audio signal whose response is identical
to that of FM radio broadcasts. Thus, the
audio portion of TV programs (long consid-
ered an industry “stepchild”) is beginning to
take a turn for the better.

For some time, Public Broadcasting Service
{which is noncommercial educational televi-
sion) has been using satellite communications
so that in this area, too, high-quality audio
transmission has been possible. Still, as we all
know too well, the 3-inch-diameter speakers in
most TV sets, driven by minimal-quality one-
stage mini-wattage amplifiers, severely limit
audio quality. Attempting to bypass the poor-
quality TV audio is loaded with problems (and
dangerous, since most sets have no transformer
isolation between power line and chassis).

Figure | shows the model TVX-9500, which
is really just a good-quality FM tuner, whose
range covers TV audio Channels 2 through 13
and UHF Channels 14 through 83.

The slim gold-anodized front panel contains
a power on/off switch on the left. The remain-
der of the panel contains 12 slim pushbuttons
labeled with channel numbers 2 to 13, above

which are tiny indicator lights. To receive the
audio frequencies from UHF TV channels, the
UHF pushbutton is depressed, and a continu-
ously variable tuning knob indicates approxi-
mate channel numbers in an adjacent window.
A green LED indicator lights up when opti-
mum tuning has been achieved.

Although automatic frequency control
(AFC) locks desired sound-carrier frequencies
for each channel, there are individual screw-
driver VHF channel controls on the underside
of the unit, along with an AFC defeat switch,
for additional tuning adjustment, if necessary.
Defeating the AFC also defeats the built-in
muting circuit that normally delays sound acti-
vation for about two seconds after a given
channel button is depressed.

Figure 2 shows the rear-panel layout, as well
as how to connect the model TVX-9500 to a
typical high-fidelity component system. Al-
though two output jacks are provided, the TV

CIRCLE 113 ON FREE INFORMATION CARD

audio signals recovered are, of course, not
stereophonic. But connecting the unit to both
the left- and right-channel auxiliary or tuner
input jacks on your amplifier or receiver
enables sound to be heard from both stereo
speakers. If a single output connection is made,
the same results are obtained by switching the
amplifier or receiver mode selector to mono-
phonic. Separate antenna screw-terminals are
provided for connecting an outdoor VHF
antenna and an outdoor UHF antenna, and are
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Suggested Retail Value: $250.

MANUFACTURER'S PUBLISHED SPECIFICATIONS:

50-dB Quieting: 22 uV (32 dBf). S/N Ratic at 85 dBf: 65 dB. THD at 65 dBf: 0.07% at
100 Hz and 1 kHz; 0.2% at 6 kHz. Capture Ratio: 1.0 dB. Alternate Channel Selectiv-
ity: 25 dB. Frequency Response: 50 Hz to 10 kHz, +0.5,—1.0 dB. Spurious Response:
WHF, 50 dB; UHF, 40 dB. Image Rejection: VHF, 50 dB; UHF, 40 dB. IF Rejection: VHF,
50 dB; UHF, 55 dB. AM Suppression: 50 dB, Muting Threshold: 28 oV (34.1 dBf),
Qutput Level: 400 mV (lor a 25-kHz deviation). Power Requirements: 120 volts, 60 Hz,
12 watis. Dimensions:16%. W * 3% H * 13% inches D. Weight: 13 lbs, 7 oz
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intended for a 300-ohm twin-lead transmission
line. A 75-ohm unbalanced line terminal is
provided for the VHF antenna only, if you
wish to use a coaxial line input from that
antenna.

Test procedures and results

As noted, in the model TVX-9500, TV
audio is broadcast in FM. While standard 75-
us pre-emphasis and de-emphasis are used, the
maximum allowable modulation is only one-
third as great as that used in FM radio broad-
casting, or +25 kHz. Compared with an FM
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tuner, therefore, there is a built-in penalty of
10-dB insofar as signal-to-noise ratio is con-
cerned. On the other hand, the bandwidth
requirements of the [F stages and FM detector
stages are not as strict, and you could expect
very low audio distortion.

In all other respects, the measurements
shown in Table 1 were similar to those of any
high-quality FM tuner, although, of course,
stereophonic performance measurements were
not applicable. We did however measure sig-
nal-to-noise ratio at 85 dBf instead of the usual
65 dBf. An 85-dBf value corresponds to
approximately 10,000 xV of signal strength,
while 65 dBf (generally used when measuring
ultimate FM tuner and recciver sensitivity) is
more nearly 1000 uV across a 300-ohm input.
In addition to correlating our results with
those in the manufacturer’s specifications, we
justitied the higher signal strength because TV
transmitter power is ordinarily much greater
than the power which FM station broadcasters
are permitted to use; therefore, we can assume
that if a good outdoor TV antenna is hooked up
to the model TVX-9500, signal reception will
also be stronger than that for FM tuners and
receivers.

The Pioncer “alternate channel selectivity™
specification was puzzling since this could not
refer to an “alternate channel” 12 MHz away
from the desired signal (or the spread between
the audio carrier of Channel 7 and Channel 9,
for example)! We concluded that selectivity
was cited as it would be for an FM tuner, and
our measurcments confirmed this.

Considering the stronger TV audio trans-
mission signals, the Pioncer model TVX-9500
performed remarkably well in sensitivity, 50-
dB quicting and, most particularly, in S/N
ratio and distortion values. To obtain these low
distortion figures, it was necessary to trim the
channel tuning slightly. Our measurements
were conducted with the tuner set for Channel
6. The audio carrier for this channel is at 87.75
MHz—<closc enough to the edge of the stan-
dard FM band for us to be able to tune our FM
signal generator “on frequency.” Listening
tests, however, were conducted for all available
TV channels in our viewing area and we could
not audibly detect any audio distortion for any
channel (aside from the obvious deficiencies in
the fidelity of the program sources broadcast at
that time).

Summary

Our overall product analysis of the model
TVX-9500 TV Audio Tuner is given in Table
2, along with our summary comments.

Frequency response was fairly flat out to 10
kHz, but was down about 5 dB at 15 kHz, the
theoretical limit of TV audio broadcast capa-
bility. Still, it is amazing what TV sound can
be like when it is flat even out to 10,000 Hz
and is frec of the distortion normally heard
when such sound is reproduced by standard
TV circuitry. If all TV broadcasters would pay
some attention to the quality of audio they
transmit, products such as the model TVX-
9500 should do very well. And, who knows,
perhaps the FCC may now reconsider the
possibility of sterco-audio transmission on TV
as well. R-E

TABLE 1
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manutacturer: U.S. Pioneer Electronics Model: TVX-9500
FM PERFORMANCE MEASUREMENTS
SENSITIVITY, NOISE AND R-E R-E
FREEDOM FROM INTERFERENCE Measurement Evaluation
IHF sensitivity, mono: (uV) (dBf) 2.5(13.2) Good
Sensitivity, stereo (uV) N/A
50-dB quieting signal, mono (uV) 8.0 (23.3) Fair
50-dB quieting signal, stereo (uV) N/A
Maximum S/N ratio, mono (dB) 75 Excelient
Maximum S/N ratio, stereo (dB) N/A
Capture ratio (dB) 1.2 Excellent
AM suppression (dB) 50 Fair
Image rejection (dB) 52 (VHF) Good
IF rejection (dB) 50 (VHF) Fair
Spurious rejection (dB) 55 (VHF) Fair
Alternate channel selectivity (dB) 25 See text
FIDELITY AND DISTORTION
MEASUREMENTS
Frequency response, 50 Hz to 15 kHz (£ dB) 50 —10,+20 Fair
Harmonic distortion, 1 kHz, mono (%) 0.065 Superb
Harmonic distortion, 1 kHz, stereo (%) N/A
Harmonic distortion, 100 Hz, mono (%) 0.17 Good
Harmonic distortion, 100 Hz, stereo (%) N/A
Harmonic distortion, 6 kHz, mono (%) 0.21 Excellent
Harmonic dlsfortion. 6 kHz, stereo (%) N/A
Distortion at 50-dB quieting, mono (%) 0.25 Excellent
Distortion at 50-dB quieting, stereo (%) N/A
STEREO PERFORMANCE
MEASUREMENTS
Stereo threshold (uV) N/A
Separation, 1 kHz (dB) N/A
Separation, 100 Hz (dB) N/A
Separation, 10 kHz (dB) N/A
MISCELLANEOUS MEASUREMENTS
Muting threshold (uV) (dBf) 30 (34.7) Good
Dial calibration accuracy (+ kHz at MHz) See text Excellent
EVALUATION OF CONTROLS,
DESIGN, CONSTRUCTION
Control layout Excellent
Ease of tuning Excellent
Accuracy of meters or other tuning aids Excellent
Usefulness of other controls N/A
Constructlon and internal layout Excellent
Ease of servicing Excellent
Evaluation of extra features, if any Good
OVERALL FM PERFORMANCE RATING Good
TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manufacturer: U.S. Pioneer Electronics Model: TVX-9500
OVERALL PRODUCT ANALYSIS

Retail price $250

Price category Medium

Price/pertormance ratio Good

Styling and appearance Excellent

Sound quaiity Excellent

Mechanical performance Very good

Comments: For the audiophile who has almost given up trying to find a TV receiver that contains a
“high-fidelity’” audio section, U.S. Pioneer's Innovative model TVX-9500 TV audio
tuner will be welcome. However, two points must be kept in mind: First, when you hook
up this unit to your hi-fi system, don’t expect every TV channel to deliver the high-
quality audio delivered by your other hi-fi program sources. Much audio programming
we listened to with the mode/ TVX-9500 is still of poor “‘telephone line” quality, even
though the potential for full 15-kHz frequency response exists. We particularly noted
that the audio quality of many TV commercials is poor and voices are reproduced no
better than from a low-cost AM table radio. Obviously, even the mode! TVX-9500
cannot add to fidelity that was never there originally.

Second, a good outdoor antenna should be used with this tuner. Although lower TV
audio modulation levels are partly offset by the higher TV signal strengths (compared
with those of FM radio stations), multipath distortion is a problem unless a correctly
oriented antenna is used with the tuner. A totally separate antenna is preferable, but if
you must use a “splitter” on your regular TV antenna even that wiil be better than
using the indoor dipole supplied with the mode/ TVX-9500. This is especially important
since the unit's AM rejection ratio is not nearly as high as on hi-fi FM tuners. The best
results were obtained from our commerclai-free Public Broadcasting Service station
whose audio quality was exceptional.
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L. STEVEN CHEAIRS

LAST MONTH WE LOOKED AT HOW THE
NOM card reduces computer memory
requirements and increases processing
speed by eliminating number-crunching
software routines. This month, we pre-
sent final construction details.

Construction

The components used in this project
are all rcadily available, assembly is
straightforward; and the circuit can be
wire-wrapped or built on a PC card.

Use a double-sided glass epoxy circuit
board with 2-ounce copper foil (available
from Questar). A heavy plate layer covers
all runs, and the holes are plated-through.
The card has gold-plated fingers and a
solder mask. For those who wish to etch
the circuit board themseives, the foil
patterns are shown in Figs. 8 and 9.

In assembling the board, pay special
attention to component orientation. Fig-
ure 10 shows the correct placement and
orientation of all the components and Fig.
11 shows the PC board pinout and switch
placement. First, install and solder all
resistors, capacitors and diodes. Connect
the +5-volt and — 15-volt leads, (the —4
volts is derived from the —15-volt
source) and methodically test all power-
supply pads for the proper voltages. If the
power levels are OK, disconnect the pow-
er and install the 1C’s; if not, check for
possible shorts or faulty components. No
calibration is required.

Check-out and operation

Check-out and operation is theoreti-
cally very simple. First, enter the first
number into the X-register. Follow this
with the next number; all numbers enter
the X-register. Execute a math operation,

RADIO-ELECTRONICS
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such as an ADD. Enter and execute an OUT
instruction. If the correct answer is ob-
tained, then 90% of the test is complete,

NOM Card
For The180

Part 2—Add-on math board for an 1802-based microcomputer.
Based on a number-crunching IC, this board speeds
execution time, reduces software overhead and saves memory
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FIG. 8s—PRINTED CIRCUIT PATTERN for the component-side of the NOM card.
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FIG. 9—PRINTED CIRCUIT PATTERN for the foil-side of the NOM card.
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and the only remaining functions to test
are crror and branch. If you did not
receive the correct answer, check to see if
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all the DIP switches were closed; if so,
then recheck component placement and
orientation. If no mistake was made (and
you have programmed the 1802 correct-
ly), then a component failure has oc-
curred. Use normal digital troubleshoot-
ing techniques to isolate and solve the
problem.

PC BOARD BETWEEN PINS 9

g '
CHA013AE
N e

Now, enter a branch instruction to see
if the branch outline interrupts the 1802.
If this works, proceed to the final test.
Enter a zero into the X-register, then
execute the 1/X instruction. If an error
occurs, you have completed the NOM
interface; if not, check the error flip-
flop.
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FIG. 10—COMPONENT PLACEMENT DIAGRAM shows where the parts go on the circuit board.
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FIG. 11—PINOUT DIAGRAM shows where connections on the circuit board go.

www americanradiohistorv.com

®

I

The basic operation is outlined in the
flowchart shown in Fig. 12. The user
program first places the numbers in a
FIFO table along with the required math-
ematical operations. Enter the first num-
ber into the X-register, then exchange the
X- and Y-registers. Now, enter the next
number into the X-register, then perform
the desired operations. Enter the next
number (if any) and perform the desired
operations. Continue until all numbers
and operations are completed. Execute an
OUT instruction, store the digits into the
user’s FIFO table and return to the user
program. The above description implies
that the 1802 is tied up 100% of the time
with the NOM, but actually a very small
percentage of the 1802’s time is spent
with the NOM during these operations.
The 1802 only moves data/instruction
into (and out) of the NOM; most of the
time it is used to perform mathematical
calculations or to manipulate data inside
the NOM. During this time the 1802 is
free to perform other tasks.

Programming the NOM

The NOM has 70 instructions that can
be classified into seven groups: Digit
entry, move, math, clear, branch, input/
output, and mode control. Table 3 lists
the mnemonics for these instructions and
the associated binary code. (A detailed
description of what each instruction does;
including the mnemonic, octal op-code
and execution time; can be obtained by
sending a SASE with 28¢ postage to
NOM Instructions, Radio-Electronics,
200 Park Ave. South, New York, NY
10003.—Editor)

The first class of instruction—digit
entry—has 17 members. The stack is

1]
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pushed and the X-register is cleared when
a digit, a decimal point, or a = is entered
with an AIN, 0-9, DP, or PI instructions.
After “initiation of number entry,” the
digit and future digits are entered into the
X-mantissa. Any digits following the
eighth mantissa digit are ignored, and any
subsequent entry of digits or DP, EE, or CS

oo
YOU WISH YES
TOUSETHE
NOM?

|no
L I
NORMAL
USER PROGRAM

T
OUTPUT A MIGIT

:

15
NUMBER NO
COMPLETE? =

lvss

15
THIS YES
THE FIRST -
NUMBER?

lNO
|
PERFORM
MATH
DPERATIONS

15
OPERATION NO
COMPLETE?

1vss
EXECUTE OUT

INPUT DIGIT

'

15
YES NUMBER NO
COMPLETE?

FIG. 12—TYPICAL OPERATION PROCEDURE
for the 1802's interface program.

instructions do not cause initiation of
number entry. Termination of the num-
ber-entry mode occurs when any instruc-
tion is executed (except 0-9, DP, EE, CS, Pl
AIN, or HALT). When termination occurs,
two things happen. First, the number is
normalized by adjusting the exponent and
decimal point position. The decimal point
is placed to the right of the first digit.
Second, the next digit, =, or decimal
point entered causes initiation of number
entry. As you might expect, there is an

TABLE 3—Instruction Summary Table

b ol ~ 00
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 DP
1011 EE
1100 cs
1101 PI
1110 AIN
111 HALT

(Note: All 00 instructions do not terminate number entry)

exception to the number-entry initiation
rule. The stack will not be pushed if the
ENTER instruction occurred prior to the
entered digit; the X-register, however, is
still cleared and the new digit is entered
into the X-register.

The IN instruction is used to enter all
digits of a number; it does not cause
number-entry initiation. However, it does
terminate this mode if the NOM is in
that mode prior to the IN instruction
being executed. Thus, 0-9, AIN and IN
instructions can be mixed without per-
forming an ENTER instruction before the
IN instruction. The IN instruction always
pushes the stack except if the previous
instruction was an ENTER, thus allowing
multiple IN instructions to be executed
without performing an ENTER between
them.

Second, the move instruction group has
eight parts: ROLL, POP, XEY, XEM, MS, MR,
LsH, and RSH. The ROLL instruction sim-
ply rolls the stack (X-T, T-Z, Z-Y,
Y-X). The POP instruction causes the
following sequence: Y-X, Z-Y, T-Z,
O-T. The XEY instruction exchanges the
X- and Y-registers; while XEM exchanges
the X- and M-registers; the MS instruc-
tion is memory-store (X—M); MR is
memory-recall (M«—X); and LSH and RSH
are shift mantissa instructions.

Third, the math group is composed of
24 instructions. As mentioned earlier,
this instruction set is available from Ra-
dio-Electronics Editorial Offices upon
receipt of a SASE with 28¢ postage.

Fourth, the clear group has only two
instructions: MCLR and ECLR. Instruction
MCLR is the master clear instruction for
all internal registers and memory. It also
initializes the 1/O control signals—MDC
= 8 and MODE = floating point. Instruc-
tion ECLR is the error flag clear; it loads
the error flip-flop with a zero.

Fifth, the branch instruction has eight
instructions divided into two sub-
groups—test and count. The test group is
formed by the JMP, TIC, TERR, TX = 0,
TXF. and TXLTO. The count subgroup

www americanradiohistorv com

01 10 11
TJC INV XEY
TX=0 EN EX
TXLTO TOGM 10X
TXF ROLL sQ
TERR SIN(SINTY) SQRT
JMP COS(COS™Y) LN
ouTt TAN(TAN™Y) LOG
IN SF1 1/X
SMDC PF1 YX
IBNZ SF2 +(M+)
DBNZ PF2 —(M—)
XEM ECLR x(Mx)
MS RTD /(M/)
MR DTR PRW1
LSH POP PRW2
RSH MCLR NOP
POR
RW=0, 1SEL=0, DA, ;=0
DOy =0, Fy=0, F;=0, ERROR=0
RD¥Y=0
ROY=1
HOLO=0?
lvss
ADY=0
ROY=1
1
P SR |
HOLO=07
lvss
ROY -
- MASTER
ff (WELR)
INSTR untdiﬂ
mfii=1
0—x ‘r.I%T M
M- DE=
FLOATING POINT

|

FIG. 13—INSTRUCTION fetch and execution
flowchart defining the initialization routine.

contains instructions IBNZ and DBNZ.
Sixth, the input/output group is com-
posed of nine instructions that can be
divided into three subgroups: multidigit
instructions (IN, OUT), single-digit in-
structions (AIN), and flags (SF1, PFl, SF2,
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PRWI, PRW2). In the design described
here the event flags were not used: there-
fore, the SF1, PFl, SF2 and PF2 instruc-
tions are of no use with this interface.

The last group of instructions is mode
control: It contains TOGM. SMDC and INV.

On power-up the mantissa digit count
is set at 8, and the mode is set to floating
point. Figure 13 shows the initialization
routine. After initialization (POR) or the
completion of an instruction, the input-
ready signal goes to a logic high, which
tells the external hardware to supply a
new instruction.

Sixteen of the 70 instructions are two

START
! SUSPEND NOM AFTER
: INSTRUCTION IS
— “miu"‘ EXECUTED
READY TO ;
RN PROCESSING
| YES
-
'
ROY=| NO
y SAME PROCEOURE IS
yes  FOLLOWED FOR
l SECOND WORD OF 2-
| GUTPUTS " WORD INSTRUCTIONS
INSTRUCTION
TOG-BIT LATCH
| |
HOLD=0
L

YES 0 RDy=g . NO
K

a

1 2 3 4 N

Ll

=]

3N 10 (ONE TO E{GHT MANTISSA DIGITS)

c

2

sf7]s]sfe]al2]

1

H|l

b

d

FIG. 14—FIRST WORD of 2-word instruction (s), second word (b). Float-
ing-point notation formats and scientific-notation formats are illustrated

at c and d, respectively.

START
DUTPUT DUT
INSTRUCTION
- = -
1
— M?\'r.'q‘: NO_ |
NOM RW
lYES PULSE WILL SET
DUT READY
HEAD
mﬁfﬁ -
l OUT READY IS
CLEARED WHEN
DIGIT IS READ

HAVE
lYES

b

FIG. 15—SOFTWARE FLOWCHARTS. a) TRANSFER of data to NOM; b) TRANSFER of data from NOM;

c) USE OF branch-type instructions.

words long (See Fig. 14.) These instruc-
tions are: INV+, INV—, INVX, INV/, INV
SIN, INV COS. INV TAN. JMP. TJC, TERR. TX
= 0, TXF. TXLTO. IN, OUT. and sMDC. The
first word of a two-word instruction is the
same format as the one-word instruction.
The second word contains the branch
address that is to be loaded into the PC
(Program Counter) during the branch; or
it contains the MDC (Mantissa Digit
Count) for SMDC instructions; or it may
have the high-order address bits for ex-
ternal RAM on the IN/OUT instructions.
The low-order address is placed on the DA
lines. This interface does not use an exter-
nal RAM. Generally, the second word is
ignored except for the SMDC instruction.
The I,, lines must contain digit data
during the AIN and IN instructions. Each

two-word instruction generates an input
ready twice—one for each word. The first
type are the inverse instructions. These
require the INV instruction to be executed
first (followed by the desired instruc-
tion). The second type is the SMDC
instruction. The second word of this
instruction is the mantissa digit count—a
BCD number from 1 to 8. The other
types of two-word instructions have ade-
quately been discussed previously.

Since there are software differences
between the many 1802 systems involved
(primarily in the 1/O and memory ‘ad-
dresses), the software | used in my
system is not included here. As an alter-
native, the flowcharts in Figs. 12 and 13
can serve as a guide in developing your
own software. R-E
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“While 1 was waiting, 1 adjusted your
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Learn solid-state circuitry as you build a monophonic music

maker.

THIS MONTH WE'RE GOING TO LEARN HOW
to build a music maker or song player.
You can set this device up for almost any
simple tune and then program it to play
automatically. In the process, you'll learn
more about solid-state circuits, and end
up with a unit that can be used as your
doorbell, clock alarm and so on. This
versatile circuit has endless possibilities.

Audio oscillator

First, you’ll need a tone generator or
audio oscillator. Figure | shows a very
simple instrument. Aithough it has a
minimum of parts, it is difficult to keep it
from oscillating. (On the other hand,
while the tone probably sounds all right
to an untrained ear, it may insult a musi-
cian!)

23904
T 500:3.2
[: c1 ”aﬂ

<
SPKR

FIG. 1—BASIC TONE GENERATOR

Although in Fig. 1 the transistor is
listed as a 2N3904, almost any NPN
audio transistor works in this circuit. Any
voltage from 1.5 up to the limit imposed
by the transistor you select can be used.
Figure 1 shows 5 volts because this value
represents the power needed to run the
IC’s. No values are given for R1 and Cl,
but you can wire in a 100K potentiometer
and any 0.01-uF component for testing
purposes. As resistor R1 varies, the fre-
quency (tone) changes.

This tone generator is used because it’s
simple. You can, however, use your own
favorite circuit if you can separate out the
frequency-determining components, as
shown in Fig. 1. You can even add fuzz,
attack, or delay if you like.

All you have to do is switch the R-C
network or just R1 in and out of the
circuit. Other components could be
added for additional tones. Of course, you
could add a manual switch at point A or
point B. For our example, let’s choose

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

point A and build an electronic organ, as
shown in Fig. 2.

Although manual switches are OK, the
tone should really be controlled with elec-
trical pulses. You could use relay switch-
es, but they are expensive, bulky and
usually noisy. So, why not use transistor
switches?

Figure 3 shows two transistor switches
that turn the tone either ON or OFF.
Switches Q2 and Q3 can be 2N3904,
RS2009, 2N2222 or almost any NPN
transistors you have on hand. When the

x

R2Ze Mg <
=
st |
L oo
52
o o-

FIG. 2—MANUAL TWO-TONE ORGAN

L
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I
uz: +5 Elﬂ
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3
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FIG. 3—TUNE MAKER CIRCUIT showing tran-
sistor on-off switches.

e

base of the switching transistor is con-
nected to the positive voltage, the switch
is on. When the base is grounded, the
switch is off.

Now a strange thing happens to the
circuit when Q2 and Q3 are added. First,
the potentiometer values decrease. With
most types of transistors at Ql, the
circuit oscillates even when Cl is re-
moved. Therefore, we draw C1 with
dashed lines. (You may not need it.) Try
your oscillator without using C1. You
may have to put it back in (or add one
across each pot). This little oscillator is
both versatile and fun to experiment
with.

You can add as many pots and transis-
tor switches as you want. You need one
for each note in the tune to be played.
Just add these components out from
points X and Y and adjust the pots for the
proper tones. Choose a tune with no more
than 15 notes (for reasons that are
explained later).

Now you need some way to put a posi-
tive voltage on the transistor bases, one at
a time. Manual switches work, but, again,
adding transistor switches activates them
automatically. For this task we’ll use the
74154 1-of-16 data distributor described
in the Hobby Corner article on an IC
game roller circuit (Radio-Electronics,
March, 1978). And if you use less than 10
notes, a 7442 can be used.

The only problem in using the 74154 is
that the outputs are of opposite polarity
from what you need. The selected output
goes low instead of high as required by
the switching transistors. This is why the
inverters are used (six with each 7404 IC)
shown in Fig. 4. Note that outputs 4, 6
and 8 all play the same tone through a

+5T
24
o+
5 L 7404
T m 2 2 490
2
— . T
20 22 O
O T0
o w g 0L N
-—O0———— 7 !
L o 8 —%
0 8 20 5 4‘>c
- —0-—
17 o .
o D>
= 12 18 19

FIG. 4—TONE SELECTOR
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gate of a 7410 triple 3-input NAND gate.
One gate in a 7400 repeats the same tone
on two outputs, while one 7420 gate
combines four outputs. Any extra gates
you may have can be used for other
things, as shown in Fig. 5.

7400 7404
= _Do_

7410 7400
= :D_

_— 7420 7410
= - =
D> - -

AND SO ON
FIG. 5—BASIC GATE EQUIVALENCES

There are several things that you
should note about the circuit in Fig. 4.
First, four switches were added to the
74154 input (this, however, is only a
temporary arrangement). These four
switches control the 16 output lines; by
using momentary switches, you can *play
any of the 15 notes with only four fingers.
If you build two such setups, you can play

30 notes with eight fingers! Of course,
these switches count in the binary sys-
tem.

Second, you only need 7404 gates at
the output if you are going to play the
device this way. However, automatic play
may require a combination of repeat
notes depending upon the tune you se-
lect.

Third, output line 1 is not used. This
means only 15 notes are available, but the
output line will be necessary if you add on
automatic-play control. If you are not
going to add the automatic-play feature,
you can put in a |16th note and raise pin
19 from ground to the positive voltage to
get an off or no-sound condition.

Here are some programming sugges-
tions: how about using the whole tune for
the front door, and just part of the tune
for the back door? Or perhaps you could
play three notes for the quarter-hour,
eight notes for the half-hour, the whole
tune for three-quarters of an hour, and
the tune twice for the hour?

In a future article, we'll discuss making
additions to this circuit that will cause it
to play automatically at the touch of a
button.

Old radios, TV's, etc.

Sometimes a reader writes for help in
finding a schematic and other informa-
tion about an old radio or TV. Here are a

few suggestions that may help when you
want to recondition or restore an old
piece of gear.

First, you must completely identify the
equipment. That means finding the mod-
el and serial numbers if they are still on
the chassis or cabinet. If there are no
identifying numbers, make a complete
description of the set including the num-
bers and locations of the tubes. Armed
with this information, you are ready to
begin your search.

A local service shop may have the
information you want in Sam’s Photo-
facts, in Supreme Publications manuals,
or even in a Rider manual. If you liveina
large city, you can probably find these
publications in the public library. You
can also write the manufacturer, but this
may not help if the set is very old. Many
have gone out of business.

Whether the set is very old or nearly
new, Supreme Publications has data on
almost any equipment, and a typical
charge for such information is only about
$3. Just send the complete details on your
set to Supreme Publications, Att: M. N.
Beitman, Box 46, Highland Park, IL
60035. If all else fails write ISCET Tech-
nical Library, there is a $10 fee for this
service or you might even become a
member for an annual $25 fee. The
address is 8015 Paseo, Kansas City, Mis-
souri. R-E
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500 MHz &
1 GHz COUNTERS
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AND BUILT-IN PREAMP
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INSTRUMENTS

Checks all transistor types — high or low
power. Checks DC current galn (beta) to
200 in 3 ranges. Checks leakage. Uni-
versal test socket accepts different base
configurations. Identifies unknown tran. |

Dynamic test for all transistors as signal |
amplifiers (oscilfatar check), in or out of |
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 »
pair of test [eads for measuring voltage
and current. Comes complete with
instruction manual and transistor listing.
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8085 A look at Intel’'s 8085 uP and the MCS-48 uP
f

amily.

INTEL CORPORATION, DESIGNERS OF THE
8008 and 8080 microprocessors, have de-
veloped two new devices. One is the Intel
8085, a microprocessor that is designed to
replace the 8080A. It is a larger-scale
microprocessor because it is designed to
be used in applications that in some cases
were only in the realm of minicomputers.
The MCS-48 family of microprocessor
components, on the other hand, is a mini-
mumb-configuration type of microproces-
sor that will be used to implement low-
cost consumer and business computer
products.

The 8085

The 8085 is a redesigned 8080A micro-
processor. One of the weaknesses of the
8080 microprocessor was that for a basic
system it required a dozen orso TTL IC’s
in addition to the basic CPU. The 808S
requires only a few external components
to produce a viable microcomputer. Al-
though the 8085 is not pin-compatible
with the 8080, it is software-compatible
downwards, that is, all software written
for the 8080 will run on the 8085, except
that which is specifically geared for an
existing 8080 microcomputer system,
which may differ in I/O addresses, mem-
ory cycle times, and the like in a new
8085 system.

Figure 1 shows the pinout of the 8085
microprocessor, which uses only one sup-
ply voltage, +5 volts, with the input at
Vee: Vss is the ground reference. The —35
VDC and +12 VDC of the 8080 are
eliminated. The 8085 uses an on-chip
clock generator, with only an external
crystal or R-C network, whereas the
8080 uses a two-phase external clock. The
basic clock speed is 3 MHz, and the basic
instruction cycle is 1.3 us, which is an
improvement over the 8080’s 2-us in-
struction cycle.

The 8085 multiplexes the address and
data outputs during the instruction cycle.
Lines A15 through A8 are the address
lines, as in the 8080, but lines AD7
through ADO are used both as the lower
half of the address lines and the data bus.
These lines are used as the address bus
during the first clock cycle of a machine
cycle and as the data bus during the
second and third clock cycles. Signal

WILLIAM BARDEN, JR.

ALE (Address Latch Enable) occurs dur-
ing the first clock cycle to allow compo-
nents to latch the address.

In the 8080, status signals needed fur-
ther decoding to produce read and write
signals to memory and 1/O. In the 8085,
these signals are provided directly by RD,

WR; and [10/M; the latter indicates
whether the read or write is to memory or
1/O. Outputs SO and S1 provide encoded
status of the bus cycle (HALT, WRITE,
READ, or FETCH). The READY in-
struction is used similarly as with the
8080—to interface slow-speed memory
or /O devices by deferring CPU opera-
tion. Instructions HOLD and HLDA are
also similar to the 8080, allowing external
devices to control the CPU buses for
direct-memory-access action.

Vee Vss
= ‘ 40 1 fo——X1 CLOCK
GENERAL RDe—32 2fe—x2 INPUTS/OUTPUTS
CONTROL WRe——31 e {CRYSTAL OR RC)
SIGNALS 10/Me— 34 % gl
DATA BUS Spa——29 B _.m
STATUS Sle—o7,33 o =l
READY, READY———135 BF——eA1 g:ng:wc&SNTT
BUS HOLD—— 39 Up—=All ADDRESS BUS LINES
CONTROL HLDA=—]38 Sl 23 ——=Al0
22— A3
INTR——=1 10 2
ke, WA 11 MICROPROCESSOR 21 A8
HE LA TER RST 7.5———{ 7 19 fe——s AD7
ST RST 6.5———={ 8 18 fo——= ADB
RST 5.5——=1 § 17 je—= AD5 MULTIPLEXEOD
TRAP——=1 6 16 fe—= AD4 ADDRESS/DATA
nssn{ RESET IN——=] 36 bof >abC sl

SIGNALS | RESET OUT<——3 13le—oAD1
SERIAL { Si0e——5 12 fe——=ADO
LINES SO0 4 30 b——= ALE
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Interrupt action in the 8085 is more
sophisticated than in the 8080. Signals
INTR (/NTerrupt Request) and INTA
(INTerrupt Acknowledge) are used as
before, but three additional interrupt in-
puts, RST 5.5, RST 6.5 and RST 7.5
cause predefined internal RESTARTS
(rather than an external RESTART re-
sponse). In addition, a nonmaskable in-
terrupt that cannot be disabled under
program control is provided by signal
TRAP. A RESET IN input is similar to
the 8080’s RESET input; the output
RESET OUT indicates that the CPU is
currently being reset.

One serial-input line and one serial-
output line are provided in the 8085; the
8080 had neither. Data on the SID (Seri-
al Input Data) line is loaded into accumu-
lator bit 7 whenever a RIM instruction is
executed. The serial-output data line can
be set or reset by an SIM instruction.
These two lines allow serial 1/0O devices
such as Teletypes or audio tape cassettes
to be directly interfaced to the CPU.
Instructions RIM and SIM are the only
two new instructions in the 8085. In-
ternal registers within the 8085 central
processor unit remain the same as in
the 8080.

A dedicated function microcomputer
using the 8085, a 2K-byte EPROM chip
(8755), a 256-byte RAM (8155) and six
discrete components can be assembled on
a 4-inch by 3-inch PC board. This is quite
a change from the 8080! Such a single
board microcomputer can easily handle
many control applications and its small
size makes it easier to design into house-
hold appliances.

MCS-48 family

Speaking of computers on a chip, the
microprocessors in the MCS-48 family
certainly fit the description. The 8048
microprocessor 1C of this family is the
most elaborate of them all. The 8048
provides an 8-bit CPU, 1K-byte ROM,
64-byte RAM, 27 1/O lines (which may
be programmed for input and output as
required) and an 8-bit timer/event count-
er, all on one IC! The 8748 microproces-
sor is identical to the 8048 except that it
contains a 1K-byte EPROM (Erasable
Programmable Read-Only Memory).
Other versions of these two microproces-
sors contain additional ROM and data
(RAM) memory, or no internal memory.
A low-cost version, the 8021, contains an
instruction subset of the 8048 and fewer
hardware features.

Let’s take a brief look at the 8748
(EPROM) version. Figure 2 shows a
standard 40-pin 8748 package. In this
version, only a single + 5-volt power sup-
ply is required. A crystal clock input is
provided, although this may be an L-C
network or an external clock rather than a
crystal controlled clock.

Input/output port | (P10-P17) and 1/
O port 2 (P20-P27) are two 8-bit ports
than can be used either as input or output

ports. Input and output on the same pin
and a mixture of input and output lines on
the same port is permitted. Lines DB7
through DBO are also an 8-bit port that
serves either as a latched output port or a
nonlatching input port. Two additional
input pins, TO and T1, are test inputs that
can be tested under program control by
specific instructions. One interrupt input,
INT, is implemented so that an interrupt
occurs if an internal interrupt-enable flip-
flop is set. Various other control signals
are provided.

Figure 3 shows the architecture of the
8748. One 8-bit accumulator serves as the

8748 cru
EPROM
FLAGS PROGRAM
MEMORY
1K BYTES

ACCUMULATOR *lr T

1
r DATA
A MEMORY L
RAM
64 BYTES
( user  |%°
RAM |4,
gaNk |31
L 2%
B LEVEL |23
STACK |4
BANK |7
¢ 0

Fig. 3

main data register for arithmetic and
other operations; both binary and decimal
arithmetic are implemented in the CPU.
Program memory of 1K bytes is provided
on the resident EPROM. Locations 0, 3
and 7 of program memory are dedicated
to reset, external interrupt and timer/
counter interrupt processing routines, re-
spectively. Data memory consists of 64
bytes of RAM, in which two sets of eight
locations are designated bank 0 and bank
1 working registers. Either bank 0 or
bank | can be selected under program
control. When one or the other bank is
selected, all registers in the bank are
directly addressable by several instruc-
tions. An eight-level stack and additional
user RAM comprise the remainder of the
data memory.

The 8748’s instructions include both 1-
and 2-byte instructions plus the usual
complement of arithmetic, logical, data
movement, and conditional and uncondi-
tional jumps. Since 70% of the instruc-
tions are only 1 byte long, the MCS-48
microprocessors provide efficient pro-
gramming within the limitations of the
relatively small RAM storage and pro-
gram area. R-E
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Don’t jump to conclusions before obtaining the necessary

facts.

A SERVICE CLINIC COLUMN APPEARED A
while back containing some fairly cle-
mentary material. A reader wrote:
“Why? We know all this stufl’ 1 wrote
him back to tell him that it’s a good idea
to jog your memory once in a while.

This article is another memory jogger.
It tells you about the easy way to diagnose
troubles in TV sets, and about one of the
most “‘common faults™ technicians make
in this area. A large amount of Service
Clinic mail comes from technicians who
know how to do the job, but are simply
not using their knowledge in the right
way. The common fault in too many cases
is jumping to conclusions before you
make any tests and obtain the facts.

Here’s a typical example: The symp-
toms are a blank screen, plenty of width
and height, the brightness is good, and no
sound or picture. The calibrated eyeball
tells us that quite a few things are OK:
there’s plenty of B+ voltage, a good
picture tube, etc. Correct reasoning tells
us that there is a fault somewhere in the
signal path. This invoives a lot of stages,
starting at the tuner, the IF, detector, and
video amplifier. Anything wrong in these
stages can causc problems.

The first thing to do is to break these
stages up into smaller sections. A good
and fast way to do this is to scope the
video detector output. If you sce a normal
signal here, the tuner, video IF and AGC
are not at fault. Proceed through the
video amp stages until you find where the
signal stops.

If there’s no signal at this point, the
video stages can be climinated as a source
of problems (for now, anyway). Now,
check the IF and/or tuner stages. Hook
up a tuner subber to the IF input; if you
get a picture, you've just eliminated the
IF stage as a causc of your problem. If
there’s no response, you do have an IF
problem. As usual, there are multiple
causes for the same symptom. It could be
caused by a fault in the IF stage, or it
could be in the IF control voltage; the
AGC (Automatic Gain Control). Here's
another simple test. Override the AGC
with a bias box. You can read the AGC
voltage, but overriding it just is one step
less to perform and gives you the same
result. If you get a picture with the AGC
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set to approximately normal (check the
unit’s schematic for the normal voltage,
remembering that the AGC shown is a
no-signal voltage or the point of maxi-
mum [F gain), then you’ve eliminated the
IF amplifier stages, and you can now
check the AGC stage.

At this point, you can take some DC
voltage readings; all voltages on this AGC
stage are critical. Also don’t forget to
scope the input for the proper video
signal; it won't work without it. Watch
out for bias problems in the AGC stages.
If one stage is incorrect, it will not chop
off the sync pulses to develop an AGC
voltage.

If the problem is in the IF stages,
here’s a good quick check. Don’t bother
reading the IF signal with a demodulator
probe; just read the emitter voltages of all
IF transistors. Practically all these tran-
sistors use a small resistor (bypassed) in
the emitter circuit. The DC will run
about 1 to 2 volts. Find an IF transistor
with zero voltage, and it is probably open.
If there’s far too much emitter voltage,
the transistor is probably shorted. Don’t
overlook the emitter resistor; check it to
make sure. This also works for tube-type
IF stages; read the IF tube’s cathode volt-
ages.

Another arca where reasoning can help
is in the sync-separator stage. If you see
no vertical sync and the picture slides
sideways, go right to the stage that han-
dles both syncs. Do not start checking the
vertical oscillator! Scope the composite-
sync waveform at the separator output.
(Far too many schematics leave out this
necessary stage. The typical P-P voltage
runs about 50 to 60 for tube stages, and
about 20 to 25 for transistor stages; these
arc just ballpark figures.)

A severe loss of sync amplitude at this
point can causc weak vertical sync. The
vertical sync depends on amplitude; the
horizontal sync works mainly on phase,
and quite a lot of sync amplitude can be
lost before any horizontal instability
shows up. Use your scope to check both
syncs.

Checking the horizontal sync can be
very tricky: you can lock the picture in,
but with even the slightest movement of
the horizontal hold control, away it goes.
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The fact that you can stop it momentarily
indicates that the horizontal oscillator
stage is quite stable. This is often due to a
loss of the horizontal sync to the AFC.
For a definite test, pull the AFC diodes
and scope the point where the sync goes
in—usually at the center terminal of the
diode unit. The horizontal sync is picked
off the composite sync and fed through a
small (50-pF) coupling capacitor (which
explains why the vertical sync does not go
into the horizontal sync). If this coupling
capacitor is open, or il the PC board
conductors between the capacitor and
sync separator/AGC circuit are broken,
this’ll cause probiems. Check the conduc-
tors with an ohmmeter.

If there's plenty of horizontal sync
here, then the AFC diode unit is bad and
should be replaced. Look out for unbal-
ance in AFC diode units because this can
cause some odd problems. You can check
this out with an ohmmeter.

The main point is that you must always
remember that there’s no such thing as a
symptom with only one possible cause.
Make a mental list of all the things that
could cause a problem and then patiently
check ‘em out one by one. You'll pin
down the trouble a lot faster. Use time-
saving quick-check tests such as the oncs
mentioned carlier; these tests can clear up
or confirm trouble in a great many stages
simultancously, as for example in the IF
stage.

The most important thing to remember
is—don’t jump to conclusions without
any hard facts. Good luck. R-E

service
questions

FLYBACK SUBSTITUTE WANTED

This National model TR-317U TV set
manufactured by Matsushita has a
burned flyback circuit. Since my sources
just turn blue when | mention National,
where can | get this part?—W. S., Den-
ville, NJ.

Tracking this down calls for some part-
number crossing. Matsushita manufac-
tures Panasonic, so | checked out Sams
on a TR-315, which is as closc as they
could get. [ found a flyback circuit with a
“TLF-xxxx" part number which is very
close to the flyback part number you gave
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me (TLF-3605-1DS) Try ordering a fly-
back with this number from the nearest
Panasonic parts depot. The closest depot

to you is: Panasonic, 50 Meadowland
Parkway, Secaucus, NJ, 08094. Good
luck!

COILS WITH LOOSE CORES

Louis Supek of Brunswick, OH,
writes:

“If you have a coil with a loose core
that won't stay tuned or falls out, try
taking the core out and inserting a thin
strip of masking tape inside the coil
lengthwise. See if the core fits OK. If it’s
still too loose, place another thin strip of
tape on the other side of the coil. The core
will turn freely without binding.

(Thanks, Louis! This helpful hint is
much appreciated.)

HIGH VOLTAGE DROPS

Everything else seems to be OK in this
model CTC-31A RCA set, but the high
voltage drops to where the raster goes
out. I've checked the whole output circuit
and found zilch.—K. P., Fitchburg, MA.

Here are a couple of hints: Pull the
picture tube socker and see if the high
voltage comes back. If so, check the cath-
ode and grid voltages on the picture tube.
If there is very low voltage on the picture
tube cathodes, for example, this will
make the grids positive, and the picture
tube will pull the high voltage way down.
The common cause for this: an open
winding in the video peaking transformer
between the video output and picture
tube cathodes causes this voltage to go to
0.

(Feedback: “Thanks! Your crystal ball
is working fine; the video peaking trans-
former was open.™)

RASTER BRIGHTENS

I've got a funny problem with a Sony
model KV-1910. The sound and picture
are good, but the raster becomes gradu-
ally brighter from left to right; at the far
right-hand edge of the screen the video
wipes out completely to a brilliant white.
The brightness control works, but as you
turn it down, the raster is gradually wiped
out from left to right. What is this?—D. L.,
Battle Creek, M.

I suspect that you've got a blanking
problem (along with a lot of other peo-
ple!).

The schematic shows the horizontal
blanking is fed to the three grids of the
picture tube, tied together, through a pair
of neon lights plus another light over by
the flyback. These lights are not shown
on the parts list, but they're probably
ordinary NE-2’s. Check if any of these
bulbs are blackened; if so, they're proba-
bly bad. In this application, if one of these
lights is aired it acts as a short and upsets
the horizontal blanking. | suggest you
replace them all just for luck. R-E

HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!
Write and run machine langua
graphics on your TV set and

very first night—even if you've never used a computer before!

ELF ll featuring RCA

programs at home, display video
esign microprocessor circuits—the

COSMAC

ELE Ny microprocessor/

NETROMCS mini- s gs

As leatored as FORTRAN and BASIC must be translated into machine
language before a computer can understand them. With EL F

n POPYLAR L1 you build a solid foundation in computers so you'll really

ELECTROWCS know what you're doing. no matter how complicated things
get

Showe with Video output also makes ELF |1 unique among computers

optsal & Memery Deacds. selling for such a low price. Attached to your TV set, ELF 11

GLANT DOARD™ § Ringe Deard becomes a fabulous home entertainment center. 1t's capable of

Stop reading aboiiT ¢ isnsputers and get your hands on one! With
ELF 1l and our new Short Course by Tom Pittman. you can
master computers in no time at all! EL.F 11 demonstrates all 91
commands an RCA 1802 can execute and the Short Course
quickly teaches you how to use each of the 1802° capabilities.

ELF 1l's video output lets you display an alphanumeric
readout or graphics on any TV screen or video monitor plus
enjoy the latest video games. including an exciting new
target/missile gun game that was specifically developed for
ELF 11.

But that's not all. Once you've mastered computer funda-
mentals, ELF 11 can give you POWER with add-ons that are
among the most advanced found anywhere. No wonder IEEE
chapters plus hundreds of universities and major corporations
have chosen the EL F |1 to introduce their students and per-
sonnel to microprocessor computing!

Learn The Skill That May Soon Be Far
More Important Than Your College Degree!
The ability to use a computer may soon be more important to
your earning power than a college degree. Without a knowl-
cdge of computers. you are always at the mercyufolhers when

providing endless hours of fun for both adults and children of
all ages' ELF Il can create graphics. alphanumeric displays
and fantastic video games.

No additional hardware is required to connect ELF [l to
your TV s video input. If you prefer to connect ELF 1 to your
antenna terminals instead. simply use a low cost RF modulator
(to order one. see coupon below)

ELF 11’y S-card expansion bus (connectors not included)
allows you toexpand ELF 1] as your needs for power grows. If
you're an engineer or hobbiest. you can also use ELF [l as a
counter. alarm, lock. thermostat, timer or telephone dialer, or
for countless other applications.

ELF 1l Explodes Into A Giant!

Thanks to ongoing work by RCA and Netronics, ELF 11
add-ons are among the most advanced anywhere. Plug in the

GIANT BOARD ™ and you can record and play back programs,

edit and debug programs. communicate with remote devices
and make things happen in the outside world. Add Kiuge Board
to get ELF LI to solve special problems such as operating a
more complex alatm system or controlling a printing press.
Add 4k RAM board and (ou can write longer programs, store
more information and solve more wophisticated problems.
Expanded. ELF 1l is perfect for engineering. business.
industrial, scientific and personal finance appl:cauom No
other small computer anywhere near ELF 11y low price is
hacked by such an extensive research and development pro-

The ELF-BUG™ Monitor is an extremely recent break-
through that lets you debug programs with lightening speed
because the key to debugging is 10 know what's inside the

it comes to solving highly complex busine ng, in-
dustrial and scientific problems, People who undersland com-
puters can command MONEY and to get in on the action, you
must learn computers. Otherwise you'll be left behind.

ELF II is The F-A-S-T Way To Learn

Regardless of how mmlmal your computer background is now.
you can learn to program a computer in almost no time at all.
That's because Netronics has developed a special Short
Course on Microprocessor And Computer Programming in
non-technical language that leads you through every one of the
RCA COSMAC 1802's capabilities so you'll understand
everything ELF Il cando...und how to get ELF 1 to do u’

gisters of the microprocessor and. instead of single stepping
through your program, the ELF-BUG™ Monitor. utilizing
break points, lets you display the entire contents of the regis-
ters on your TV screen at any point in your program. You find
out immediately what's gumg on and can make any necessary
changes. Programming is further simplified by displaying 24
bytes of RAM with full address. blinking cursor and auto
scrolling. A must for serious programmers!

Netronics will soon be introducing the ELF 11 Color
Graphics & Music Systemn—more breakthroughs that ELF 1)
owners will be the first to enjoy!

Now BASIC Makes Programming ELF Il Even Easler!
llke all com’?uter\ ELI- 11 understands only *“*machine

All 91 commands that an 1802 can execute are explained to
you. step-by-step. The text. written for Netronics by Tom
Pittman. is a tremendous advance over every other program-
ming book in print.

Keyed specifically to the H F 11, it's loaded with ""hands

* illustrations. When you're finished. ELF [ and the 1802
w|ll no longer hold any mysteries to you.

In fact. not only will you be able to use a personal computer
creatively, you'll also be able to read magazines such as
BYTE...INTERFACE AGE...POPULAR ELEC-
TRONICS and PERSONAL COMPUTING and under-
stand the articles.

If you work with large computers. ELF Il and our short
Course will help you to understand what makes them tick.

A Dynamite Package For Just $99.951

With ELF 11, you learn to use machine language—the funda-
mental language of all computers. Higher level languages such

s use to talk to each other.
But. 10 make life easier I'or you, we've developed an ELF It
Tiny BASIC. It talks to ELF 11 in machine language for you so
that you can program FLF Il with simple words that can be
typed out on a keyboard such as PRINT, RUN and L.OAD.

“Ask Now What Your Computer Can Do...
But What Can it Do For YOU!™
Don’t be trapped into huémia dinosaur sim I( because you
can afford it and it"s big 11 is more useful and more fun
than “big name " computers that cost a lot more money.

With ELF 11, you learn to write and run your own programs.
You're never reduced to being a mere keypunch operator,
working blindly with someone else’s predeveloped software.

No matter what your specialty is. owning a computer which
you really know how to use is sure to make you a leader. ELF
11 is the fastest way there is to get into computers. Order from
the coupon below!

—— — ——— 1 o e c———————— —
SEND TODAY! —-l

NOW AVAILABLE FOR ELF 11—

O Tom Pitiman's Short Course On Mi-
croprocessor & Computer Programm-
ing teaches you just about everything
there is to know about ELF Il or any
RCA 1802 computer. Written in non-
technical language, it’s a learning
breakthrough for engineers and laymen
alike. $5.00 postpaid!

[ Deluxe metal cabinet with plexiglas
dust cover for ELF 1. $29.95 plus
$2.50 p&h.

O ELF 11 connects to the video input
of your TV set. If you prefer 10 use
your antenna terminals, order RF
Modulator, $8.95 postpaid.

O GIANT BOARD™ kit with cassette
110, RS 202-C/TTY 1O, 8&-bit P 11O,
decoders for 14 separate 1/0 instruc-
tions and a system itor/editor,

O Deluxe metal cabinet for ASCI1
Keyboard. $19.95 plus $2.50 p&h.

O FLF 11 Tiny BASIC on cassette
tape. Commands include SAVE.

[LOAD, =. <, —.( ), 26 variables A-Z,

UET. IF-THEN, INPUT, PRINT.
GO TO, GO SUB. RETURN. END.
REM, CLEAR. LIST. RUN, PLOT.
PEFK., POKE. Comes fully docu-
mented and includes alphanumeric
generator required to display al-
phanumeric characters directly on your
TV screen without additional hard-
ware. Also plays tick-tack-toe plus a
drawing game that uses ELF 11's hex
heyboard as a joystick. 4k memory re--
quired. $14.95 postpaid.

O Tom Pittman's Short Course on Tiny
BASIC for ELF 11, $5 postpaid.

OE jon Power Supply (required

$39.95 plus $2 p&h.

O Kluge (Prototype) Board accepts up
10 36 1C's. $17.00 plus $1 p&h.

O 4k Static RAM kit. Addressable to
any 4k page to 64k . $89.95 plus §3 p&h.

0 Gold plated 86-pin connectors (one
required for each plug-in board). $5.70
postpaid,

O Professional ASCIl Keyboard kit
with 128 ASCI1 upper/lower case set.

96 printable characters, onboard regu-
lator, parity, logic velection and choice
of 4 handshaking signals to mate with
az‘n':asl any computer. $64.95 plus $2
p&h.

when adding 4 RAM). $34.95 plus $2
p&h.
O ELF-BUG™ Deluxe System Monitor
on cassette tape. Allows displaying the
contents of all registers on your TV at
any point in your program. Also dis-
plays 24 bytes of memory with full ad-
dresses, blinking cursor and auto scroll-
ing. A must for the serious program-
mer' $14.95 postpaid.
Coming Soon: A-D. D-A Converter.
Light Pen, Controller Board, Color
Graphics & Music System...und
maore!

Call or write for wired prices!

Netronics R&D Lid., Dept. RE-1
333 Litchficld Road

New Milford. CT 06776 (203) 154 9175

Yes! | want t0 run programs at home and
have enclosed 0 $99.95 plus $3 postage
& handing for RCA COSMAC ELF 1l kit,

O $4.95 for power supply (required),

O $5 for RCA 1802 User's Manual, O

for Short Course on Microprocessor &
Computer Programming.

O | want mlnn vlrld and tested with

power supply, RCA 1802 User's Manual

and snon um Included for just $149.95

plus $3 p&h

O lam also enclosing payment (including

postage & handling) for the items checked

atthe left.

Tom Enclosed (Conn. res. add tax)

O Check here if

E ou are endos«no Money Order or Cashier’s
heck to expedite shipment.

USE YOUR O VISA

qnterbank # ____

A t#

Signature . Exp. Date

O Master Charge
)

PHONE ORDERS ACCEPTED (203) 354-9375

Print

Name
City
State Zip
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Now you can safely plug away

without the problems of
overioad or coming up short.

SGL WABER®
MULTIPLE OUTLET STRIPS

You can do it thanks to SGL WABER —
the finest quality
multiple outlet strip
available! There are 240
versatile models—each
unit exceeds National
Electrical Code standards and
is safety tested. Ideal for
organizing your work area and
having extra outlets when and where
you need them. Over 2000 electronic
distributors carry the SGL WABER line.

Send for your free 24 page catalog h
today!

SGLWABER Electric

A division of SGL INDUSTRIES, INC.
Dept. H—300 Harvard Avenue
westville, New Jersey 08093

(609) 456-5400

\ SGL Waber.. THE POWER SOURCE IN ELECTRICAL OUTLET STRIPS )
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U.S. & foreigh patents

SAY GOODBYE
to old manual

wire wrapping
tools!

Now you can wrap
thick insulated wire
4 TIMES FASTER
with

NOQ pre-cutting

NO pre-stripping
DAISY CHAIN

NEW P184
SLIT-N-WRAP
tool with Fetzel
wire makes
connections as
reliable as

other wrap tools.

P184, with
100’ of 28
gage Tefzel
wire, $30.00.
Insulation is slit &

open before \

b wrapping on post, N
not between

posts. No unwanted

cut-thru.

P184-4T with batteries and recharger, $105.00 {includes P184).
P184-4T1 110V AC, $105.00 {includes P184). Tefzel wire, 28 gage, various
colors, $4.39/100 ft. |f not available localty, factory order—add $2 handling charge.

Prices subject to change without notice.
)

7
ELECTRONIC COMPANY, INC., 12460 Gladstone Av., Sylmar, CA 91342
phone (213) 365-9661, twx 910-496-1539
— 571177 =
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EQUIPMENT REPORTS
continued from page 33

the location of the white king and queen and
black king and queen using the EP key. Then,
force CompuChess to make the first move by
depressing PLAY

The well-thought-out keyboard provides a
tremendous amount of versatility. You can
play handicap chess by initially deleting a
picce; in fact, you can delete or add any picce
you want at any point during the game. You
can perform a castle move by using the MD key
and CompuChess will also handle en-passant
moves.

During play. you can cancel a move after
entering it, provided the PLAY key has not been
depressed, by simply re-entering the move.
Also during normal play, on levels 3 or 4, when
CompuChess sees a threat to any of its more
valuable pieces, it will display a flashing
hyphen to indicate that it needs more time to
calculate its reponse. [f you should lose the
game, CompuChess will notify you by display-
ing its final move and then flashing the display.
CompuChess indicates a stalemate by a king
move to its own position. If CompuChess
should lose the game, it displays LOSE.

CompuChess also has a randomizing fea-
ture. [f after evaluating its move, CompuChess
determines that there are several moves of
equal strategic value, 1t will randomly choose
its move from one of these several moves.
Because of this. it is almost impossible to
duplicate an attack or repeat a game.

Playing a game

The best way to evaluate a device such as
this is to actually play a game with it. I started
a game on level 6 to sec just how long the
response time for this level would be.

1 opened with the traditional opening of P-
K4. CompuChess responded within 18 hours.
This turned out to be the shortest response
time. From here the response times varied
between 2 and 4 days. The response time to the
6th move was an absolute surprise—it took
between 11 and 13 days to respond.

I don’t fecl, however, that the long response
time is a big disadvantage. As the owner’s
manual states, it's perhaps better to start play
at level 4 and then switch to level 6 between 6
and 12 moves into the game. This should
reduce the response time. And then again. not
everyone would be comfortable playing a level
6 game.

I have also received a call from Data Cash
Systems that they have just introduced an
improved version of CompuChess. the newer
unit is called CompuChess, The Second Edi-
tion. In addition to much quicker response
times (level 6 now responds within 2 hours),
three new game variations have been intro-
duced along with the standard chess game. The
game of Knights is similar to a standard chess
game except all the pieces on the first rank are
converted to knights. The pawns on the second
rank remain pawns. The second new game is
called the Amazon Queen. Here all the picces
remain identical as in standard chess, except
the two queen pieces are given the additional
capability to move like knights. The third and
final new game is called Survival. This game
sets up a randomized mid-game board position.
The object is to play a standard chess game
from this random board position and mate

CompuChess.
CompuChess retails for $169.95. and The
Second Edition retails for $209.95. R-E
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VIDEO MOTORCYCLE GAME
continued from page 46

the start. Every time a successful jump is
made the two right-hand digits are in-
creased by 1 and another bus is added to
the arca between the two ramps; also, a
good-jump sound is gencrated. The mo-
torcycle reappears at the starting position
after each jump. The cycle, score and
buses are white; the ramps and track are
black. For black-and-white operation, the
background is gray, and in color the back-
ground is blue.

If the PRO/AM switch is in the easy
mode and the MOTORCROSS sclect switch
depressed, then the picture will be like
that shown in Fig. 1-c. The cycle moves
across the screen, at a rate proportional to
the setting of the throttle, as the throttle
is advanced from its low-speed setting.
No speed shifting exists in this game. As
in the Drag Race game, the object of the
game is to transverse the three track
segments in the minimum amount of
time. On each track segment though,
there is a blockade. The operator must do
a “wheelie” in order to cross over this
obstacle.

In the PRO mode, two obstacles per
track are displayed; see Fig. 1-d for a
typical screen image. The game otherwise
functions as the amateur mode did.
Again, the cycle, rider, score and block-

continued on page 76

the ULTIMATE in

CHEAP VIDEO
BOOK & KIT

Don Lancasters "Cheap Video”concept
allows almost unlimited options,
including:

LM ELECTRONICS OEPT. F@ 1020 W. WILSHIRE BLYD OKLAWOMA CITY. DK 73116

r I'm Sold. PLEASE RUSH

* Scrolling- Full performance cursor.

# Line/Character formats of 16/32, 24/80,
3264 .... or almost anything.

* Graphics -up to 256 X 256 B&W:
96 X 128 COLOR (requires low-cost
option modules )

* Works with 6502, 6800 and other
micros.

SPECIAL OFFER: Buy the Kit
(upper case alpha- numeric option

included) & get the Book at 1/2 price.
PRA £LecTRONICS 1020w WILSHIRE BLYD. ONLAHDMA CITY. 0K 73116

() TVT-658 Kit & CheapVideo Cookbook $42.95
() TVT 858 Kitonly (book required for assembly) -$39.85

name.

address

city state zip:
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Anywhere you -
want it.

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

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

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

| pANA bept. ce2 "

| 2850 29th St., Long Beach. CA 90806

"My father built this
Schober Organ for me!”

You'd be proud to buy her an organ this
good...but how would you feel if you'd also
builtit? It's a special kind of satisfaction. The
gift of a lifetime of magnificent music, crafted
with your own hands!

And you can do it! You need no prior
electronic or mechanical abilities. Just the
capacity to follow instructions. Every step is
clearly detailed, every component is supplied.
You'll find the assembly process as enjoyable
as the music which follows!

And what music! For this is a truly fine
instrument you will bulld. Far superior to most

“ready-made’” organs...easily comparable to
others at twice the price. Kit costs range from
$650 to $2850 for all basic components, and
you can purchase it in sections to spread
costs out...or have two-year time payments.

When you've completed the basic organ,
Schober offers a full complement of acces-
sories...plus complete organ playing courses!
People have been building Schober Electronic
Organs for their daughters, sons, wives, hus-
bands...forthemselves...for 20 years now. Join
the thousands of delighted Schober people.

You can have all the details, without cost
or obligation. Just send the coupon for the
fascinating Schober color catalog (or enclose
$1 for a record that lets you hear as well as
see the quality of Schober). Why not clip it
right now, before you forget?

= — - -
= ..‘ The z%'ﬁolm Organ Corp., Dept. RE-182
y =— 43 West 61st Street, New York, N.Y. 10023

. § O Please send me Schober Organ Catalog.

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

l NAME
| ADORESS

j ¢y STATE ZIP
- . ) S N G o G G G ) G N e ..
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Train with

NTS for the

MicroComputers, digital

The world of electronics is daily becoming more
challenging. Technology is growing more. specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,
plus much more state-of-the-art equipment to make
your training exciting and relevant.

The equipment you receive with NTS training
programs is selected to provide you with a solid

the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

Whether you are looking for training in Consumer,
Commercial, or Industrial electronics, NTS offers
fourteen courses, some basic, many advanced, in
several areas of electronics. An all-new full-color
NTS catalog shows you what each course covers,

www.americanradiohistorv.com
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electronics of the future.

systems and more...from
in home study.

N

Jise

Simulated TV Reception

S21U04}12913

and every piece of equipment included. M [N S . . S — 1
Send for it today, and see for yourself what'’s really NATIONAL TECHNICAL SCHOOLS  DeP! 206019

4000 South Figueroa Street, Los Angeles, California 90037
Please send FREE Color Catalog and Sample Lesson.

_1 Color TV Servicing
1B & W TV and Radio Servicing
[ FCC License Course
Electronic Communications
[ Electronics Technology
| Audio Electronics Servicing
Digital Electronics
MicroComputers/MicroProcessors

happening in electronics training technology at NTS.
Find out how much has changed, and what new
directions the field is taking. You'll probably want to
be a part of it.

It's free. Just mail the card or coupon. Today.

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

Name
= Address
NATIONAL SCHOOLS Apartment Number Age
R City
TECHNICAL-TRADE TRAINING SINCE 1905 State Zip
Resident and Home-Study Schools Check If interested in G.I. Bill information.
4000 South Figueroa St., Los Angeles, Calif. 90037 ICheck if interested ONLY in classroom training in Los Angeles.
L Il Tl T D D D S ..
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,SCIENTIFIC
= CATALOG

Explore Astronomy, Biofeedback, Computers,
Heaith, Lasers, Magnets, Microscopes, Optics,
Photography, Weather. . .

Over 4,000
Fascinating Items,
More Than 160
Colorful Pages
The Exciting,
FREE
Edmund
Catalog! .

T~

No. 108
Edmund Scientific Co. 1979

Yes! Rush me your FREE Catalog so that
| can explore Edmund’s World of Science.

City
State Zip

Clip and Mail Coupon Today to:

Edmund Sclentific Co., EH02
Edscorp Bidg., Barrington, N.J. 08007

—— . = — ——— — — ——— e e

Use Quick Wedge to repair
a control panel, hook up a power
monitor, connect a power
supply, install a motor starter

L LA TE TV S

They do all that ordinary
screwdrivers do, PLUS they
hold and start the screw

——.

QUICK-WEDGE

Screw-holding screwdrivers

Unconditionally guaranteed.
BUY A SET TODAY
See your dealer or write to:
Kedman Company, P.O. Box 25667,
Salt Lake Citv, Utah 84125

CIRCLE 18 ON FREE INFORMATION CARD
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More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

PEAK POWER INDICATOR, model PPI-400, can
be used to monitor peak audio power across
power-amp and receiver loudspeakers, and to
verity loudspeaker phasing and channel balance
as well as monitor any musical amplifier. The
device provides an accuracy of +0.5 dB with a

CIRCLE 103 ON FREE INFORMATION CARD

frequency response of 20 Hz to 20 kHz and a
minimum 10,000-ohm input impedance. Unit’s 6-
position selector switch permits 18 ditferent com-
binations of power levels and speaker imped-
ances. Instantaneous peak-responding green,
yellow and red LED’s are calibrated from 0 dB to

30 dB in 8 steps for each stereo channel.
Optional walnut cabinet Is available. Price:
$129.95.—Lectrotech, Inc., 5810 N. Western
Ave., Chicago, IL 60009.

POWER AMPLIFIER, model 3000C, teatures low
TIM (Transient htermodulation Oistortion), a fast
slew rate, wide bandwlidth and low distortion. It is
rated at a minimum RMS of 150 watts-per-chan-
nel into 8 ohms, 20-Hz-20 kHz at no more than
0.03% THD. The power transformer has two

CIRCLE 104 ON FREE INFORMATION CARD

secondaries providing independent power for the
two channels, and meter range switching pro-
vides accurate VU meter readings. Suggested
retail price: $629.95.—Marantz Co., Inc., 20525
Nordhott St., Chatsworth, CA 91311.

DIRECT-DRIVE TURNTABLE, mode! 621, is an
automatic start-stop turntable with an electronic
DC motor regulated by digital circuitry. The wow
and flutter Is rated at less than +0.03% and
rumble better than 70 dB. The tone arm is
mounted in a 4-point gimbal, with the counterbal-

CIRCLE 105 ON FREE INFORMATION CARD
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ance containing two anti-resonance filters. Other
features include 10% pitch control, illuminated
strobe, continuous repeat, damped cueing; anti-
skate feature is calibrated for all stylus types.
Including base and cover, the model 621 selis for
$299.95. A manual start/automatic shutoff model
604 is also available for $259.95.—United Audio
Products, 120 S. Columbus Ave., Mt. Vernon, NY
10553.

ERROR-NULLING POWER AMPLIFIER, mode!
Stasis I, is a single-channel audio amplifier that
uses feed-forward error-nulling. The amplifier has
a rated power output of 175 watts into 8 ohms, 20
Hz-20 kHz; 300 watts into 4 ohms, 20 Hz-2 kHz
with less than .002% THD; a maximum slew rate

CIRCLE 106 ON FREE INFORMATION CARD
of 100 volts-per-us; a frequency bandwidth of +0
dB, —3 dB, 0.01 Hz-250 kHz. Other features
include peak-vs.-average output display from +2
dB to —24 dB; on-off switch; and panel displays
such as logic-on, amplifier-on, ditferential wave-
torms, etc. The model Stasis Imeasures 19.5 D X
5.25 H X 17-inches W. Suggested retail price:
$2500.—Threshold Corp., 1832 Tribute Rd.,
Sacramento, CA 95815.

MOVING-COIL CARTRIDGE & TONE ARM, mod-
el 10X and model DV-505. The model 10X is the
latest in the Dynavector line of cartridges (manu-
factured in Japan) and provides a 2-mV output

CIRCLE 107 ON FREE INFORMATION CARD

level, eliminating the need for a preamp or step-
up transformer. The unit contains 2 separate 200-
turn copper-alloy coils, 11.5 microns in diameter.
The model DV-505 tone arm is a bi-axis inertia-
controlled balanced tone arm with a vertical
subarm useful for tracking warped records.
Prices: the mode! 10X cartridge, $120; the mode!
DV-505 tone arm, approximately $600.—ESS
Special Products, Box 15889, Sacramento, CA
95813. R-E
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Digital Auto Clock

Or Elapsed Time Indicator! Highly
Accurate ¢ Attractive Aqua Blue
Digital Display

Cyrstal oscillator control gives this digital clock an
accuracy of + 1 min. per month! Solid state design
makes the clock immune to vibration and engine’s
electrical noise. Operates from 12 VDC power source;
ideal for boats, cars, or RV's. Reset feature includes fast
or slow modes or return to ‘‘Zero’’ (12:00) for convenient
measure of elapsed time. Displays hours and minutes, or
seconds, with automatic brightness control. Attractive
functional design with aqua blue display, sturdy case,
chrome-finish bezel. Easily mounted on or under dash,
mounting hardware included.

Order yours now! Use your Master Charge or Visa or
send $19.95 (For delivery in Texas add sales tax).
Canada: Add $1.00 shipping. Foreign: Add $5.00 air mail.

ics
s %
INTERNATIONAL INC.

13426 FLOYD CIRCLE + DALLAS, TEXAS 75243 USA « 214/783-0994

Nk

Clever Kleps

Test probes designed by your -needs — Push to seize, push
to retease (all Kieps spring loaded).

Kieps 10. Boathook clamp “grips wires, fugs, terminals.
Accepts banana plug or bare wire lead. 43" long. $1.59
Kleps 20. Same, but 7" long. $1.69
Kieps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.99
Kieps 40. Completely flexible. 3-segment automatic collet \

firmly grips wire ends, PC-board terminals, connector pins. ]
Accepts banana plug or plain wire. 6% " long. $2.89 1
Kleps 1. Economy Kleps for tight line work (not lab quali Kleps

ty).
Meshing claws. 432" long. $1.09
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch” pin fits banana
jack. Phone tip. 52" long. $ 9
Allin red or black - specify. {Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.

P 10 .

RYE INDUSTRIES INC.

126 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
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INTERNATIONAL FM-2400CH

FREQUENCY
METER FOR |
TESTING MOBILE
TRANSMITTERS

AND RECEIVERS

* Portable ¢ Solid State ¢ Rechargeable Batteries

The FM-2400CH provides an accurate frequency standard for testing
and adjustment of mobile transmitters and receivers at predeter-
mined frequencies.

The FM-2400CH with its 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 receiver be-
tween 5 MHz and 40 MHz.

Frequency stability: =.0005% from +50° to +104°F.

Frequency stability with built-in thermometer and temperature cor-
rected charts: =.00025% from +25°to +125°(.000125% special 450
MMz crystals available).

® Tests Predetermined Frequencies 25 to 1000 MHz

= Extended Range Covers 950 MHz Band

= Pin Diode Attenuator for Full Range Coverage as Signal
Generator

= Measures FM Deviation

FM-2400CH (meter only) Cat. No. 035320 .......... $595.00
RF crystals (with temperature correction) .......... 24.90 ea.
RF crystais (less temperature correction) .......... 18.90 ea.

IFerystals ....................................

catalog price
Write for catalog

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee / Oklahoma City, Okla. 73102
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VIDEO MOTORCYCLE GAME
continued from page 69

ades are white; the track is black. The
background is gray for black-and-white
operation and green on a color set.

The fourth game, Enduro, in the ama-
teur mode appears like the image seen in
Fig. 1-e. As with Motorcross the first two
segments contain obstacles; the third seg-
ment resembles the Stunt Cycle game in
that it contains buses and ramps. For the
first two tracks “wheelies™ are required
to pass the blockades. Before entering the
third track the throttle must be adjusted
to perform the required jump across the
buses. In the professional mode, two addi-
tional obstacles are added (see Fig. -f).

How it works

The main section is the AY-3-8760
LSI integrated circuit. Section two is a
3.58-MHZ crystal clock source. The next
section is a set of controls; four game
select pushbuttons, one SPST mode se-
lect switch, and a 50- to 250-kHz oscilla-
tor used as the throttle control. Section
four is the power supply—12 volts AC is
converted to about 6 volts DC. The next
section is the video output summing net-
work. The last block is the audio amplifi-
er.

The throttle oscillator is formed by
using an LM555 timer. The frequency is
set by the control potentiometer; the

output is applied to pin 18 of the AY-
3-8760 via a CMOS inverter.

The Ye-watt audio amplifier is formed
from a MCI1306P monolithic comple-
mentary power preamplifier /amplificr.
An 8-16-ohm speaker is driven at the
output of this section. A volume control
trimmer pot can be adjusted for the
desired volume level.

The black video (ramps, track and
composite blanking) is summed to the
white video (motorcycle, rider, buses,
score and obstacles) along with the sync
pulses. The color A and B outputs (pins
24 and 25, respectively) are pulied-up to
V. +5 volts, then summed together
using 20-pF capacitors and fed into the
resistor network. The intensity of the
white video is reduced when no motion
exists on the screen (the game has not
been initiated). This will reduce the pos-
sibility of the TV screen being burned if
the game is left on for extended periods of
time. This feature is provided by R11,
C11, D1 and CMOS inverter [C2-a. The
output of the summing network should be
fed directly to a video monitor or toa TV
set through an RF modulator.

The power supply takes 12 volts AC
from the power transformer sccondary
and develops the 6-volt DC V. supply.
Four l-ampere rectifiers are used in a
full-wave bridge. A raised-ground 5-volt
linear three-terminal 1C voltage regulator
is used. One volt is developed across

ground resistor R2. Capacitor filtering is
used at the input and output of the regu-
lator.

Construction

Before beginning construction you
must decide on a method of assembly and
wiring—either wire-wrap or a printed
circuit. If you select the latter, you can
use the foil pattern in Fig. 3.

After etching and drilling your board
(or purchasing the board listed in the
parts list) begin wiring by installing the
five jumpers shown on Fig. 4.

The next step is to install the resistors
and capacitors. Also the IC sockets if you
elect to use them. Install and solder in the
five diodes and the regulator 1C. Be sure
diode polarity is correct before sol-
dering.

You are now ready to wire the PC
board to the switches, control pot and
power transformers. After making these
connections, apply power to the board
and check the voltage at the supply pins
of IC1-1C4.If it is lower than 6 or higher
than 7 volts, readjust the values of R1 and
R2 to obtain the desired voltage.

Now install the IC's and the circuit
should be ready for use. If problems arise,
use regular troubleshooting techniques to
find and correct them. I'm sure you'll
have a great deal of fun and excitement
with this advanced single-player video
game. R-E

Our new test

THE BIG PLUS +
Graphic Equalizer

equipment
catalog. Free! s

With this catalog you can browse through one of the KIT
nation’s largest electronics warehouses, packed floor to $9995
ceiling with the finest test instruments. Everything from
probes to dual trace scopes; and everything at sensational
savings made possible only by mail order selling. Volume
pricing on orders over $500 gives you even greater - i =
- savings. Every item is
backed by a big brand
name. Shipment is prompt
from stock, always
freight prepaid and there
never is a handling
charge on orders over
$200. Write today for the
big free catalog of the
big brands that offers
you the big savings.

CRER AR RN
AR R

LOADED with Quality Features!

o Stereo . . . Eleven Bands Per Channel ¢ Extremely Low

Noise & Distortion ¢ LED Peak Indicators ¢ Center Detent

(“flat”) sliders e Built-in “record” Switching ¢ Line and Micro-

phone Level Inputs/Outputs ¢ Regulated Power Supply o

Fully Guaranteed ¢ Horizontal or Vertical Cabinets ¢ Kit or
Fully Assembled ¢ Plus Much, Much More!

Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

W
"/' = j
{ I -----------------

1 AARON-GAVIN INSTRUMENTS, INC.

0 | Ny g

o i > NORTH AMERICAN %’WR% ;g? syeet | 17231 Corla Avenue Tustin, California 92680

5 | omnz EECRONIC o Onia a3l | Ve e encoss st mes one

8 [ mR‘H ﬁl S Cleveland, Ohia 44113 S Tequalzersal $189.95. p.pd. S0l O vrochure :

5 | ELEC‘RCI Yes! Send me your big catalog. Ll equahzer kits at $§99.95. p.p.d ] Honzontal (Ran) O vertcal (up-nght) }
s [] ; " :

g [ /I Name I d Na":ahlormu R AR S T Visa & Master Charge orders accepted

o' b Address I " Address ga,d No. —

4 . ) Xp. ni

2 : City State Zip [] L City State. Zip Date No.

« L L L L L L L L L L L T ) T Dealer inquiries invited T
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More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

DUAL-TRACE OSCILLOSCOPE, model PM3262,
is a 100-MHz, 5-mV (2 mV at 35 MH2) general-
purpose instrument designed for many sophisti-
cated lab, computer, telecommunications, and
bench and field applications. The unit features an
alternate timebase capability that shows both
main and delayed timebase displays together
across entire screen width; a third channel allows
simultaneous viewing of trigger signais. Other
teatures include composite triggering to permit
stable display of asynchronous signals; 250-MHz
triggering capability; extended X-Y display; cold
switching that allows electrical (not mechanical)
connections between front-panel controls and
internal circuitry. Triggering mode and input con-
trols are pushbutton-selectable. Power consump-
tion is 45 watts. The model PM3262 measures

CIRCLE 114 ON FREE INFORMATION CARD

12.5 X 6.1 X 16.2 inches and weighs 21.1 Ib.
Price: $2345.—Philips Test & Measuring Instru-
ments, Inc., 85 McKee Dr., Mahwah, NJ 07430.

COMPUTER PHONE DIALER, Keymemco, tully
assembled or in kit form, is a solid-state plug-in
device that can be connected to any type phone
without couplers. The unit holds 15 preset phone
numbers (each up to 15 digits) and can hold the
last manually dialed number in memory tor recall.
Touch-tone pad allows manual dialing of unpro-
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grammed numbers. Unit can be installed via
direct-wire coupling; piggyback jack permits
plugging both dialer and phone in one outlet.
Power is supplied either by 4 NiCad batteries or
11-volt AC/DC adapter trom 110 volts, 60 Hz.

Optional speaker and volume control are avail-
able. Prices: Kit, $129; assembled, $220.—
Chung Long Electronics Corp., P.O. Box 18732,
Seattle, WA 98118.

EXTENSION CABLE KITS, Sylvania Check-A-
Board model KZ-2 and model KRX-5, are de-
signed to troubleshoot Zenith and RCA solid-
state TV sets without removing chassis from set.
Kits consist of cables made of stranded multi-
colored wire (color-differentiated for proper

CIRCLE 116 ON FREE INFORMATION CARD

orientation) with temale connectors (for TV mod-
ules) and mating chassis connectors, plus plated-
alloy conductors on glass-tiber PC boards. Sug-
gested retail prices: model KZ-2 (Zenith) $49.50;
model KRX-5 (RCA) $54.50.—General Tele-
phone & Electronics Corp., 1 Stamford Forum,
Stamtord, CT 06904.

3-HOLE LIGHTER OUTLET BOX, mode! 1140,
mounts under-dash and plugs into vehicle's light-
er outlet. Unit accepts three 12-volt devices, such
as a CB transceiver, scanner, radar detector,
tape deck, etc.; all three devices can be used
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simultaneously (maximum current draw, 10 amp).
Comes with mounting bracket, and sells for a
suggested retail price of $13.95.—Gold Line, 992
Danbury Rd., Georgetown, CT 06829.

PHONE PLUGS AND JACKS. A broad line of
phone jacks, enclosed phone jacks and matching
plugs is available. The line ranges from micromin-
iature to thick-panel size, either two- or three-
conductor and open- or closed-circuit format.—
National Tel-Tronics, State Road Hill, Meadville,
PA 16335. R-E
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FREE Bnil#
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Audio—Computers
Instruments
Kits & Assembled

[COMPUNER [
PR,

Southwest Technical Products Corporation
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216
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Try this exciting
new hobby! suid

your own electronic concert
organ. Its easy. No technical
knowledge required. Just
follow the clearly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven different
models. Send $2.00
{(refundable) with coupon for
colorful 104 page catalog.

GDI.IIEE_!EI

| Wersi Electronics. Inc.
Dept.42.
1720 Hempstead Road
Lancaster, PA 17601

Name _
Address
City

e o e e - —— — S G S e me e e
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|
|
|
| Enclosed is $2.00 for my copy of your 104 page catalog.
|
|
|

State — Zip

| I ——— |
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RADIO-ELECTRONICS
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0 Tile world of \
electronics
gee-wizardry

Tl B B T ML e A o Sereey

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 75¢ for first class mail.

—
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Radio-Electronics®
i awailable in
MICGROFILM

UNIVERSITY MICROFILMS
300 N. Zeeb Road
Ann Arbor, Michigan 48106

and
MICROFIGHE

MICROCARD EDITIONS
A Division of
Information Handling Services
P.O. Box 1154
Englewood, Colorado 80110

BELL & HOWELL CO.
Micro Photo Division

Old Mansfield Road
Wooster, Ohio 44691

Attn.: Mr, Splers

Please wrlte
tor complete Information

lm 108 New South Road
{ i ¥/ Hicksville, N.Y, 11801 J

More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

HIGH-SPEED LOGIC TROUBLESHOOTER, mod-
el 57008 Scanmaster, is designed for in-circuit
testing of digital IC's; front-panel pushbuttons let
you probe pins, and a switch selects five logic
tamilies. Other features include a built-in dual-
threshold logic state analyzer; 3'z-digit display; a
DVM (useful also for measuring DC voltages in
analog circuits); and a universal logic pulser. The
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unit can be interfaced with an oscilloscope,
frequency counter, or other test instruments.
Price: $1295.—Information Scan Technology,
1725 Rogers Ave., San Jose, CA 95112,

COMPUTER PRINTER INTERFACES, Sol Hytype
! and Hytype Il, are designed to increase card-
copy capability of the Sol computer. Hytype /
mounts inside Sol Diablo Series 1200 printer;
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Hytype llinterface works with Diablo Series 1300
printer. Both include fully assembled, tested and
etched PC board, software, cables and mounting
hardware. Driver software on CUTS cassette is
included together with a source listing. Sug-
gested retail price for Hytype | and Hytype /i,

www americanradiohistorv com

$150.—Processor Technology Corp., 7100
Johnson Industrial Drive, Pleasanton, CA 94566.

GENERAL-PURPOSE BREADBOARD, mode/
4607 Plugbord, permits convenient assembly of
custom circuits for Heath H-11 and DEC LSI-11,
PDP-8 and PDP-11 computers. The model 4607
(measuring 8.430 X 5.187 X 0.062 inches) has
etched contacts spaced to fit dual 36 pin connec-
tors and contact terminations labeled to fit DEC
nomenclature. The 0.042-inch-diameter holes on
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0.1-inch centers allows unrestricted placement of
discrete components or DIP sockets.

The boards are made of copper-clad biue
epoxy glass with solder-plated pads and gold/
nickel-plated edge connectors. The mode! 4607
Plugbord sells for $15.95 each in quantities of 1
to 4; from 5 to 9 quantities, $14.36; quantities
over 10, $12.76.—Vector Electronic Co., Inc.,
12460 Gladstone Ave., Sylmar, CA 91342,

FLOPPY DISC SYSTEM, Disk /I, is designed for
the Apple Il personal computer. System provides
rapid access to programs and data, and the DOS
software uses standard BASIC. The Disk Il con-

CIRCLE 122 ON FREE INFORMATION CARD

sists of an interface card and one or two mini-
floppy drives and offers full 116K-bytes-per-
diskette in soft-sectored format. Complete boot-
strap in ROM and operating system in RAM
provide full disc capability for systems with as
little as 16K bytes; can load and store files, and
allow random and sequential data access. Sys-
tem can be driven solely from Apple Il power
supply. Price: $495 (includes card and Disc /I
drive).—Apple Computer, Inc., 10260 Bandley
Drive, Cupertino, CA 95014,
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CLASSIFIED COMMERCIAL RATE (for tirms or individuals offering commercial products or

services). $1.50 per word (no charge for zip code) . .

. minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word . . .

no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additionat bold tace (not availabie as ait caps) at
10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, it 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 normat closing date falls on Saturday, Sunday or a holiday, issue closes on preceding

working day.

FOR SALE

FREE catalog (anglais). IC’s, semi’'s. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que. Canada, H3C 1H8. US inquiries.

BLITZ ZOINK ZATT: UNSCRAMBLE these fascinating
police communications with our CODE-BREAKER and keep
informed. Tunes all scramble frequencies. works with all scan-
ners, and is factory built and guaranteed.
$34.95PP. UNSCRAMBLER KIT: La-
test Technology, 2'.X2.X"/rinch, com-
plete instructions, only $19.95PP. Thou-
sands of satisfied customers. Catalog S0¢
Order from KRYSTAL KITS, BOX 445,
BENTONVILLE, ARK. 72712. COD or-
ders. 501-273-5340

CODE BRI AEFT

@0

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego. Calif. 92105

PRINTED CIRCUIT

Positive Acting Photo Resist; Carbide
bits; Bubble etchers; Artwork; Epoxy

Glass Boards.
Send stamp & address label for flyer
TRUMBULL

B33 Balra Dr,, El Cerrito, CA 84530

A CARD player's dream. 25¢ to LANGEN, Box
191-CB Downsview, Ont M3M 3A3

., CATALOG 4.
s} ‘w

Write for Your
Free Copy D

r 7808 N. 27th Avenue
Phoenix_ Arizona 85021
= (602) 995-9362
lncorporu'ed

NAME brand test equlpment Up to 50% dIS-
count. Free catalog and price list. SALEN ELEC-
TRONICS, PO Box 82 Skokie, IL 60076

SPEAKER INFORMATION KIT

Get 70 pages of speaker facts. specs. construction tips
plus info on our raw speakers. crossovers and a line of 9
quality hi-fi speaker system kits. We'll send you our full-
color cataleg: plus How to Hook Up Your System.
an exhaustive step-by-step treatise on hi-li system
installation; and our Speaker Operating Manual.
chock full of facts on how to get
the most from any speaker
system, for Free. Even if
you don't buy from us we
want you to have the facts.
That's how we got to be the
world's largest manufac-
turer of speaker kits.

Send to:

Speakerlab, Dept. RE-K
735 N. Northlake

Seattle, WA 98103

ELECTRONIC te;t equipment, components. Free
catalog. E. FRENCH, Box 249, Aurora, IL 60507

NO-ETCH ' i
Duplicste or make additions to,
modifications of Any Etched Board.
ideat for point-to-point or wire wrap
breadboards. Compiete set of (3)
tools 1P6003 $25.00 ppd. Write for
free brochure, as covered in the Juty
Radio-Electronics. A.F. Stahier Co.,
P.0. Box 354R, Cupertino, CA
95014 —(408) 252-4219.

NEW, adjustable, three-output, regulated power
supply, plus 900 parts worth over $400.00 in
complete cartrivision television recorder elec-
tronics assembly. Documentation included. Per-
tect for microprocessor and all electronic appli-
cations. $16.95 plus $4.50 S&H. Master Charge,
VISA. Free brochure. MADISON ELECTRONICS,
369, Madison, AL 35758. Satistaction guaran-
teed. 205-837-6658, Res.

Burglar - Fire - Smoke
Alarm Cataleg

® Billions of dollors lost annually due
to lock of protective warning alorms

FREE CATALOG Shows you how to
protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free
engineering service

"Q;‘
=| Burdex Beourity Co.

Box 82802  RE-019 Lincoln, Ne. 6850\

RECORDS-TAPES! Discounts to 73%; all labels;
no purchase obligations; newsletter; discount
dividend certiticates; 100% guarantees. Free de-
tails. DISCOUNT MUSIC CLUB, 650 Main St.,
Dept. 3-0179, New Rochelle, NY 10801

g BIG SCREEN OSCILLOSCOPE
il /'..;/-,/);} Con\Enld ot‘omag_!smr\(/:s-t...

ﬁ Hams, Techmcwns, Hobbyists, Broadcesters

ﬂ Minor, ynixpensre changes convert TV et 1o
Supsr sensitive tesing device No electronic ex
perience needed Follow cleer cut plans Fully
Mustreted Use 1n workshap, lsb, school, etc.
Anay nze screen Any sze TV set

f Complelc Set of Plans ... .. .. %4
= PO TR
= MILLCO IND., DEPY OPN BOX 91, KOSSE. TX 76653

STAMP colleciors. Fine sets ol no-gum unused
Canadian postage stamps. More than $2 face
value only $1 US funds plus SASE. Quantities
limited. G. STECKLER, 24 Straw La., Hicksville,
NY 11801

FREE KIT Catalog

cantains
TEST &
EXPERI -
MENTER'S
EQLUIP

SCIENTIFIC INSTRUMEMNTS ;
BOX 10548 LIVERMORE CA 94550

DAGE

www americanradiohistorv com

DX CB SWL: Computerized list: geographic,
compass bearings, distances from your location
to US, world cities, SW stations. $2.00. BENCH-
MARK, Box 385-R1, Providence, UT 84332

YOUR PHONE
CALLS ON TAPE

Record incoming and outgoing calls automatically
with this all solid state umit connected to your
telephone jack and tape recorder. Starts record-
ing when phone is lifted. Stops when you hang
up. making a permanent record. Easily installed
No extra monthly phone charges FCC APPROVED
21/4x1-34x3 4 $24.50*

VOICE
ACTIVATED
CONTROL
214x34x12 SWITCH

Self contained sohid state Excellent adjust.
able sensitivity Recorder activated by voices
or other sounds Uses recorder mike or
remote mike. Great for home business, etc

AMAZING ELECTRONIC
MICRO MINI MIKE

Among world's smallest, solid state. self contained
WIRELESS MIKE Mercury Bat furn. Pichs up most
sounds and transmits without wires up to 300 ft. thru
FM Radio Tuneable. Use as mike, ampf. alarm & alent
system, baby sitter, hot line, etc.(*Plus $1.00 Pstg. &
Hdig) Money back guarantee. Califorma residents add
tax. Free data Mai order Visa, M/C, Cod's o.k. Quantity
discount available AMC Sales. Dept. 19, 9335 Lubec
St. Box 928, Downey, Calif 90241 Phone (213} 869-8519

$24.95°

FCC APPROVED

$18.95*
21/4x¥4x12

CIRCUIT boards lrom_camera-ready artwork?
Quantity discounts. Free details. CM CIRCUITS,
22 Maple Avenue, Lackawanna NY 14218

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
rebuliding machinery. COMPLETE
TRAINING. Buy with CONFIDENCE trom I

the ORIGINAL MFGR.

For complele delais send name. address.
2p 1o

LAKESIDE INDUSTRIES

4071 N. Elston Avenue

Chicago, 1ll. 60618

Phone: 312-583-6565

TEST equipment catalog listing used Tektronix,
HP and GR equipment at bargain prices. Price
$1.00 refundable with first order. PTI, Box 8699,
White Bear Lake, MN 55110

TASCO offers reliable TV antenna sys-
tem components below wholesale prices.
Write for our FREE 32 page catalog full of
great surplus bargains. Such bargains as:

@n F-59—.17¢
0 Fse—e

75-300 ohm
. )
I s

*/ N MS-2 2-Way Splitter—$2.95
i MS-4 4-Way Splitter—$4.95
(\/ ' #) '{ TEXAS ANTENNA SUPPLY CO.
/ P.0. BOX 30143
HOUSTON, TEXAS 77009

= —» CAR STOLEN CAR CAN BE LOCATED <&—— 1

PROTECT AUTOMOBILE, BOAT, TRAILER, AIRPLANE, HOME &
OFFICE. Make a FOOL PROOF silent radio slarm by using your
Battery, Ti .3 (not Attach
to NEW INVENYION! “LOCK IN CONTROL" Easy, simple Instaila-
tion. INTRODUCTORY OFFER $29 95 with MONEY BACK GUARAN-
TEE when returned in 15 days Print NAME & ADDRESS. Send
check or MONEY ORDER, 6% tax CA., We will send you a LOCK IN
CONTROL with PLANS FREE INFORMATION
FOWLER ALARMS, P O. Box 64466 RE-1, Los Angeles, CA., 90064

© Fowler Alarms 1978 J

6161 AHVNNVP

~
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TA

PE

DISCOUNTS

Minimum oraer 10 tapes

CASSETTES

Grand Master C-60
Grand Master C-90

C-120Pius

Grand Master 45 8T
Grand Master 90 8T
Plus 45 87
Plus 80 8T

8 TRACK

90 BT Performance

333 BBBBSS

-t N N = N
-
©

OUR BRANDIC-90 CASSETTES, 3for $1.59.
40 Min 8TR CART. - 9%« ea.
LIFETIME PRODUCT GUARANTEE'
ORDER NOW' Orders shipped withun 1-3 days

Please add 32 00 for shupping and handling per
order NY S Res addsaleslax NOCOD's

FREE CATALOG'

CONSUM

P.0. Box 550

o

Mi Vemon, N Y 10551 Phone. (914) 864- 2909

CIRCLE 34 ON FREE INFORMATION CARD

ELECTRONIC EQUIPMENT HOTLINE is a classi-
fied advertising newsletter for professional, in-
dustrial, and surplus electronic equipment. Sub-
scriptions $6/year, ads 50¢/word. PO Box 4768,
Dept RE. Panorama City. CA 91412

TELEPHONE LISTENING DEVICE
Record telephone conversstions in your oftice
or home Connects between any cassatte of
tape recorder and your telephone ot telephone
LINE. Starts automatically when phone is

answered. Records both sides of conversstion,

Stops recorder when phone is hung up. Cek (308) 728- 1000 or
send $10.95 + $1.00 shipping lo USI Corp.. P.O. Box RE-2052,
Meibourne, Fis. 32901, COD's sccepl. Approx. 1 cu. inch.
Quantity discounts avsiisbie. For catalog of fransmitters,
vOICe scramblers and other specisity tems. enclose $2.00

PLANS & KITS

LINEAR AMPLIFIER: Ham only 2-30 MHz, 100
watt, solid-state. FREQUENCY COUNTER: 300
MHz, miniportable/mobile, memory! VOX—
COMPRESSOR: Splatter-free modulation boost-
er. Construction plans $3.00 each. All $7.50!
Many others, catalog with order. PANAXIS PRO-
DUCTIONS, Box 130-F1, Paradise, CA 95969

SCANNER users—Build many useful accesso-
ries. Free kit catalog. CAPRI ELECTRONICS,
Route 1], Canon, GA 30520

AMPLIFIER kits: Low TIM, Class A, BI-FET cir-
cuitry. Free 60-page manual. MOONLIGHTER
ELECTRONICS, 117 Inverness, San Francisco.
CA 94132

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning, Cutting, Rifle, Pistol.
Pocket. See in Dark —Shotgun Directional Mike-
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Survelllance, Detection, Elec-
tritying, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More— All New Ptus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031,

Have regular
medical check-ups.
Y

American Heart Association
we're Fighting For Your Life

ELECTRONIC KEYBOARDS
FOR HOME ORGANS
AND SYNTHESIZERS,

FROM §$75.00.
SEND FOR FREE BROCHURE.

{-Prau. Read & Co., Ivoryton, Connecticut 06442 —l
Pleasesendfree Electronic Keyboard brochureto

]

|
| Name |
| |
lStreet Address I
l |
| city Zlp |
i e e e e e e i)

CIRCLE 15 ON FREE INFORMATION CARD

State

UNIVERSAL 4Kx8 MEMORY BOARD KIT PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS U ITLE N OIP SOCKETS
2N6233 I SWITC G P R ) 2 6 4
S69.25 RF so& a CB RF Transistor NPN I
4
4
— 7WATT LD-65LASER DIODE IR $895 :
EXPANDABLE F8 CPU BOARD KIT a
$99.00 54 4 SANKEN AUDIO POWER ALV|P§
o 54¢ 4 .
- — & 142 §
., C/MOS TDIODE CLAMPED] TATOREMOCTITL TANTULUM CAPACITORS
4 4 iCra. @ 1 a
400 a 4 a a i
400 4 4 & 4 CHARGED COUPLE DEVICES
4 a
. : 7 g ) o
4 4 1 g€ 45 N
A 4 A VERIPAX PC BOARD $4.00 —— el 4 4
% 2 : wige e 16" sinat *v | TTLIC SERIES = BT Jay . s 4
o, 3 : N gdad 0 1 . e, rats B P 6 TAS STRIES TIREAR CIRCUITS
" " . . tor. _r:n_ ;“ 7- 58 ;::55 3
P 3 s ) 7403 .t s % Lme @ M0,
. 7404 5 na72- 25 74162
oy 7408 18 TN i 73164 8 v
7475 a5 74164 9! N
18 7476~ .30 241 8! )
18 7480- 31 24173 1.2
13 7483~ 85 7417 9 .
) 18 7485 87 ;::7; 8¢ ™
! ?
686 P $9.95 2 Tasaptl s 4
B 7490 42 74180- Pty
22 7491 S8 14181 1.90
25 7492~ 43 $190- 1.00
i3 7493- 43 191 1.00 u 5
Silicon Power Rectifiers | 25 7494~ &7 74192 ¢ M 556
4 22 7495 65 7419) 7 5401 5
19 7496. 65 74194 80 56
13 74107~ 28 o 9
4 22 74121 29 74196 86 566
4 1 21 74122~ 38 742 5¢ 56
21 74123 45 74367 90
13 74125 40
| 16.5 T 741 10 754¢
. a 0 a7 74150 94 7549 50
| SAD 1074 a BCBICEN 1024 s1a0e ansiog B T 3
@rigade  shill repister S e = - = = . 0
6 w $1.60 e - ——r—s 22244 B P ) 00 £
6 A Wi 2 4 M ASR 50
(2} T RS232 \ » - A ’w:oo 90
o CONNECTORS mal i e
2 SILICON SOLAR CELLS RE F E S (M T
O 2% diameter 4V at 500 ma $4.00 REGULATORS STRA 100° $1.40
x £ND 3 45 .50 LED READOUTS 40 & A A 35A
= 704 4 s 6 s A T Y T
o] 4 6 6 34( 6 _—
w avs P-D A ¢ $ 1.85 200 _ ' ] 60 .60
= 4 s P-D 4 400 110 160 o_ 3
u," 4 3 $135 — MES 600 70 2.3 ]
o
o Send 25¢ for our catalog featuring SOLID STATE SALES WE SHIP OVER 95%
é Transistors gnd Rectifiers P.0. BOX 740 OF OUR ORDERS THE
145 Hampshire St., Cambridge. Mass. i AY WE RECEIVE THE
0 ampshine =L Lambridae, Mast SOMERVILLE, MASS. 02143 TEL. (617) 547.7053 o i
8
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AMERICA'S LARGEST SUPPLIER

of ORIGINAL Japanese Semi-Conductors
for CB, TV and Stereo Repair

We carfy only genuine replacement parts

1-9 l TYPE 25-UP 10-24 TYPE 25-UP 10-24

25A 102 ’ 30 2SC 696 1.00 25D 234 ] TA 7205P
25A 234 28C 710 20 | 28D 235 f TA 7310P
25A 473 9 2sC 71 20 28D 261 . ] TBA 810SH
25A 484 L 25C 730 3.00 h ! 25D 287 ' TC 5080P
25A 495 28C 732 20 I | 28D 313 TC 5081P
25A 497 2SC 735 20 [ 4 2SD 315 TC 5082P
25A 509 28C 756 1.50 25D 325 UHIC 002
25A 561 2SC 756A 1.50 . 2S0D 427 . UHIC 004
25A 562 28C 781 1.90 ! 25D 525 d . UHIC 005
25A 564A 2SC 784 30 2SD 526 ] . uPC 20C
25A 634 28C 799 2.00 ] . UPC 563
25A 643 2SC 828 20 UPC 575C2
25A 673 28C 839 30 UPC 576
25A 678 2SC 867 3.20 ’ . 25K 19BL ] ] UPC 592HZ
25A 682 . 2SC 867A 3.20 . : 2SK 23 UPC 1001
2SA 683 2SC 897 2.00 - 25K 30 UPC 1008C
28A 2SC 930 20 25K 33 UPC 1020H
25A 2SC 945 20 25K 55 , UPC 1025H
25A 2SC 983 50 3SK 22Y | UPC 1154
25A J 2SC 959 1.10 35K 39 , UPC 1155
25A .35 ] 1000BL 35 3SK 40 . UPC 1156
25A 1014 50 ] 3SK 41 I UPC 14305
25A 1018 3SK 45 ! [ UPD 861
25A . 1030C 3SK 48 ! : UPD 857
25A 1061 I 38K 49 UPD 858
25A L 1079 ; ' ’ PLL 014
1096 ! PLL 02A
1098 PLL 03A
1mn ) AN 2140
1124 ki AN 239
11728 : 1 AN 247
173 ] AN 274
1226 ' AN 313
12264 ] AN 315
1239 . ; . BA S11A
1306 . 1 BA 521
1307 . ’ HA 1151
1318 ; ) HA 1156
1383 HA 1306W
1384 HA 1322
1419 ] HA 1339
1675 4 HA 1339A
1678 . . HA 1366
1728 i HA 1366W
1730 HA 1366WR
1760 ] LA 4031P
! 1816 LA 4032P
258 596 ! 1856 LA 4400
1908 y LA 4400Y
1909 L : ! LA 4420
2SC 1945 . y M51513L
25C 281 7 28C 1957 STK 011
25C 372 25C 1970 ! 3 STK 013
25C 373 25C 1978 b ¢ N STK 015
2SC 380 2SC 2028 STK 435
2SC 394 2SC 2029 ! TA 7045M
2SC 458 28C 2076 TA 7060P
2SC 495 2SC 2091 ] TA 7061P
25C 509 25C 2092 : . : TA 7062P
2SC 515A 2SC 2166 . TA 7089P
28C 517 ) TA 7202P
25C 535 TA 7203P
2SC 634A ) ! TA 7204P

Minimum order $5.00. Add $1.00 postage and handling. Ask for our complete price list when ordering. Overseas
buyers, Manufacturers. Distributors or Dealer orders welcome. All parts are guaranteed against factory defects
for one year. C.0.D. orders are welcome. 48-hour delivery.

Telex: 21-4732

ORDER TOLL FREE "‘S\Ie
EAsT - B ol b e ®

Nationwide
California (Call Collect) 213-533-1221

Mon-Fri 9 00 to 5:00 #Sat. 9.00 lo 3:00
P.O. Box 40325 o Cincinnati.Ohio 45240 P.O Box 3375 Torrance Calilorma 90510

CIRCLE 60 ON FREE INFORMATION CARD
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Associates, Inc.
Newton, N.H. 03858

VOLTAGE CONTROLLED SINEWAVE OSCILLATOA Bssikit ™™ . w/wune & coune

outputs. 1vP.Pout, 10 Ha 1 over 15kHr. Needs 2 15 VDC @ 20 mA. Offers 1V/octsve

response, within 1%. Utra Low dstoron. Inct. ah components, IC'S. fession &

€803, plus 8 urwque oroptietary module PC board not inchuded. $4900 ea

DC-DC CONVERTER Outputs 215 VOC @ 100 mA, for « 15 VDC nput. Hi solaton
2" square by 3/8 thick. Truly an unususl bargain. $1900 en.

SYNTHESIZER iMUSIC) VCO Onty 1.5 squate Sawtooth & Sync outs ars 10v F P,

10 Hz-10 WMz, 1v/OCt leapOniential), pius bivear input Control responses Needs

© W0 mA. Uhrs-low diit aver more than B octaves w/data

ANALOG DELAY IC Lisa SAD 10244. Makes AUDIO DELAY i roal time

ARTICLES & SYNTHESIS LITERATURE “TECH NOTES ", our own AED Newsioties

Featuring articies on building active fiers, audio freg shitters, VCOs, VCFs, fangers
chorys CAcuts, & Other sudw devices. Now in s rd volume.
TECH NOTES® subscription (12 complete risues) 41950
UNUSUAL IC Produces 12-note pauedo-random musical note seduence. and dnves &
speaker duactly, A synthesizer on s chip” Unue & novel 179%ea
UNIVERSAL ACTIVE FILTER HYBRID. ‘dentical 1o Nai'l AF-100-1CJ. State vanabie
fitor hybnd w/4 onbosrd 0p amps CAPSCAONM. eiC. A Complate acive Mer with
Nipass, bandpass. lopasa, and AOTCh Oulputs Makes simpie, low dista sinewsve OWCIDTOr
Easly tuned with 2 ext'l 1e3:310r o« pots Range DC-10kH2. 3695 8
NON LINEAR CIRCUITS WBOOK = By Anaiog Devces This s THE reference
Wwork on muftiphers. duiders, log & antiog ckis Supply 15 dwindiing 595 on.
COMPLIMENTARY 70220 POWER TRANSISTORS Frems, 2N6487 & 2NGAID. 41 49pr
PREMIUM OP AMP MINIDIPS NE 531 he siow rate. or BB 3600 Lo nose, Reduced
price. 67 o
DUAL 16 VOLT REGULATOR IC: Outputs £ 15 VOC @ J0MA. more with est'| series.
pass Xstor. Tightly spec d @ 5% reg'n or betier 99 on
4000 mM: CAYSTAL: For use with your m-c:omxm boards, or other app'ns
loads, and top quality. From compute $24300
TRIAD POWER TRANSFORMER Featurcs 115 vat 50/60 Mz pnmary, and 24 VCT
ondary @ 1amp. Standard TRIAD part #F 345X Only. 0450 o0
MINI TOGGLE SWITCHES PC mounted tvpe, wishon ‘bet’ handie. By CEK. DPDT
contacts, and momentary contsct 3pNg fetum. You've seen ‘em cisewhere Al much,
Much hegher prces Speciat THiS MONTH ONLY. BY en
MATCHED FET SET. Avaiatie i mulliples of 2 atter the fist 4. These FETS are
pertectly matched for use n AUDIO PHASE SHIFTERS Two FETS give one 18P notch.
ang & FETS {1 set! gve 2 notches Buikd mutti-stage FAZORS wath 8 notches or more
Oftered exclusrvely by CFR. 6 950t 4
Additionai Pairs of FETS are onty . .. $3.00, 50 8 FETS are only . $1296
THE INVISIBLE IC. This clear Diastic IC ie1s you peer w0 the inner workings of an
Miegrated ccurt. 14 p DIP. Visibie gold wirebonding. and & BIG chip. $150 00
24 VOLT, 50 WATT 2ENER TO-3phg . up 1o 2amp capabsbty $19% aa

HOBBYIST give your project the professional
look. Printed circuit boards from your sketch or
artwork. Affordable prices. Also fun kit projects.
Free details. DANOCINTHS, INC., Box 261,
Westland, MI 48185

BUILD 10.525 GHZ Doppler radar detector. Uses
include Intrusion alarm, level sensing, event
counting, automatic door opener, etc. Plans
include schematic, wiring diagram, and parts list.
Etched and driled PC board available. Send
$12.00 plus $1.00 for postage and handling. G/W
ASSOCIATES PO Box 536, Exton PA 19341

CIA TOOL KIT. Complete schematncs for 30 etec-
tronic surveillance devices. $15.00. MICRON RE-
SEARCH, PO Box 118, Woodstown, NJ 08098

EDUCATION & INSTRUCTION

GRANTHAM’s FCC License Study Guide—377
pages, 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $13.45 postpaid. GSE PUB-
LICATIONS, 2000 Stoner, Los Angeles, CA
90025

TELEPHG?E buggea'—? Don't be V;aterrgatecﬁ
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, wV
26415

FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is "'in."’ Update your car
with the TOPS in power, efficiency and re-
liability — the TIGER SST capacitive dis-
charge ignition (CD).

The TIGER delivers everything other CD’s
promise — and more: quicker starting, more
power, more gas mileage, tune-ups elim-
inated, lifetime plugs and points, reduced

RADIO-ELECTRONICS

[+
N

EXAR 2209 Current-Controlied OsCils10f Mirecp. w/ data. #3150 ea S ———— — T re| airs and pO”uthn

:J:or:sn'r:'slzf::sP;v:fnpﬂtnc’;nrm:;ﬁ ooz e s LM 317 t14an UNIVERSITY degrees by mail! Bachelors, Mas- P a = " i

1 CURRENT DIOOE. Sem. 16 11186 5 amen @ 2000 w2 19 ters, Ph’D’s Free revealing details. COUN- The TIGER cg’(‘) be built a?: mT?Itg”Eeig n
 7BI! -3, ¢ ar [

I P e P et SELING, Box 317- RE1 Tustln CA 92680 your car in minutes. e Is

COMPUTER GRAOE ELECTROLYTIC 40 000 MFD 40V surge. $3.50 o unique!

1 uF. 50 VDC CAPACITORS Mylar contruction. PC mads. 124100 ASTONISH your friends with magic, E. SP P., card The TIGER comes with a switch for TIGER

tricks you can do. Details: LANGEN, Box 191 -CA, or standard ignition for 12V negative ground

A Get Downsview, Ont, M3M 3A3 only.
Acquainted
Offer

1- CA 3140 BiMOS Op Amp (741 Pinout), With Every PASS Fcc m“s .I:""!

Purchase Over $25.00
The Oreginet #CC Terts-Antw.

that prepsres you o1 home for FCC First ond
$acond class Radiotelephone Iensm Newly
rovised multiple choke sxsrm cover 8l sreen
testod on the actual FCC essm Plus “Seit.
Study Ability Test.”” Proven’ $9 95 posipasd.
Moneyhack Quarantee.

Simpli-Kit $21.95
POST PAID US.A.

WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to:

“Tti-Star Corporation

DEPT. FF, P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 41 ON FREE INFORMATION CARD
UMBO CLOCK MODULE

MA1008A
BRAND NEW!
FEATURES

FOUR JUMBO * INCH LED DISPLAYS
12 HR REAL TIME FORMAT

24 HR ALARM §)GNAL OUTPUT

50 OR 60 H: OPERATION

LED BRIGHTNESS CONTROL

POWER FAILURE INDICATOR

SLEEP & SNOOZE TIMERS

DIRECY LED DRIVE {LOW RF1)
COMES WITH FULL DATA

@ M:nimum order $10.00 ® Add 52.00 for shipping
OMC, VISA, & C.0.D. accepted ® Phone orders are welcome
SATISFACTION GUARANTEED

(603)382-5179

W8 have many unususl and unique bergains In our CATALOGHLYER Send 8
stamp or 28° (for postagel for ¢ FREE COPY. and ge1 on our msifing kst

.CA9412.

no P
Radw Enginesring Devwlon
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FAIRCHILD RED LED LAMPS NATIONAL SEMICONDUCTOR

aFLV5057 Medium Size Ciear Case. RED EMITTING. These are not
retested oft-spec units as sold by some of our competiton Theseare

factory prime. first quality. new units
10 FOR s1*

50 FOR 4%
"WE BOUGHT 250,000 PCS."

COMPUTER KITS
We stock our own line of top quality computer kits.
8K STATIC RAM (S-100) — $129
16K STATIC RAM (S-100) — $295
16K EPROM (2708) BOARD (S-100) — $59.95

16K STATIC RAM (SWTPC 6800 SS-50) BOARD — 8295
ADDITIONAL DATA ON ANY KIT AVAILABLE ON REQUEST

16K DYNAMIC RAM CHIP

16K X 1 Bits. 16 Pin Package. Same asMostek 4116-4. 250 NS access. 410NScycle
time. Our best price yet for this state of the art RAM. 32K and 64K RAM boards down 10 any power of 2. and even
using this chip are readily available. These are new, fully guaranteed devices by a 10 1HZ New by CTS-Knight A §5

major mig VERY LIMITED STOCK! /'( value!

51495 cocn 8 FOR $89.95

FAIRCHILD PNP DISC CAPACITORS
supsn TRANSISTOR“ 1 MFD 16Vv. PC.

Al leads. Most popular
value! By Sprague.

20 for $1.00

TIP-30 POWER TRANSISTOR
Prime new units. TO-220 Case
PNP silicon VCEO-40 IC-1AMP
FT -3 MHZ 30 WATTS

3 FOR *1

SURPLUS SPECIAL!

$13

(AC XFMR $1.95)
COMPARE AT UP TO TWICE
OUR PRICE!

MANUFACTURER'S CLOSEOUT!

SALE!
1N4148 DIODES
High speed switching diodes.
Silicon. Same as 1N914.
Brand New. Full Leads. Prime!

100 FOR $2 1000 FOR $17.50

VOLTAGE SUPPRESSORS
By Midwest #6705010 Silicon Carbide Varistors. These units grab
voltage transients. spikes. surges. etc. For use on AC or DC in the
range of 1210 28 Voits. Small Size: .5 Inch Disc with radial leads. For
use across transformer secondaries. relays. etc. More rugged and
relrable than silicon devices. Rated at 30 WATT-SEC. 25 WATT
SONT Pertect for use on AC operaled clocks and instruments
sPeciaL purcHase: 3 FOR $1

RCA MICRO-POWER OP AMP.

2CA3078T Metat Can Most OPAMPS require 215V 10 operate But the CA078 is designed
10 operate from .75 V 1o 26V Pertect for battery use Standby power as low as 700 Nw
High Gain 92 DB typical Open Loop Gan Aequires only one capacitor 1or Compensation
See ACA Linear Data Book tor more details Similar to Natonal LM112 Onginally cost

e 75¢ @ 3 FOR $2

TERMS: Add 30¢ postage, we pay balance. Orders under
$15 add 75¢ handling. No C.O.D. We accept Visa, Master-
charge, and American Express cards. Tex. Res. add 5% Tax.
Foreign orders (except Canada) add 20% P & H. 90 Day
Money Back Guarantee on all items.

ASSEMBLED! NOT A KIT!

ZULU VERSION'
We have a limiled numbes of the 24 HR Real
time version of Ihis module in siock

#MA1008D — $9.95

PERFECT FDR USE
WITH A TIMEBASE.

EXPERIMENTER'S CRYSTAL

262 144KHZ This trequency is 2
to the 18th power. Easily divided

$1.25 each

FullWaveBridge
4 Amp 200 PIV
69¢ea. 10/5.75

COMPUTER

CAPACITOR
By GE. 36,000 MFD 15W vDC
Small Size: 4% x 1% Inches
SUPER DEAL' $2.95 Each

3 FOR $8

D--uUP /FlSlOﬂ f 1

8 FOR $1
FET SALE!

2N4304. Brand New
N Channel. Junction Fet
BVGDO-30V IDSS-15 MA Typ
1500 uMHOS. TO-18 Plastic
Case. Mfg. by Teledyne

6 FOR $1

Digital Research Corporation

P. 0. BOX 4012478 GARLAND, TEXAS 75040 ¢ (214) 271-2461

www americanradiohistorv com
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COMPUTER INTERFACES & PERIPHERALS 5
E

For free catalog including parts lists and schematics, send a self-addressed stamped envelope.

APPLE Il SERIAL 1/0
INTERFACE *

Part no. 2

Baud rate is continuously adjustable

from O to 30,000  Plugs into any periph

eral connector ¢ Low current drain. RS-

232 input and output ¢ On board switch

selectable 5 to 8 data bits, 1 or 2 stop

bits, and parity or no parity either odd or

even e Jumper selectable address e

SOFTWARE e Input and Qutput routine

from monitor or BASIC to teletype or other serial printer
® Program for using an Apple Il for a video or an intelli-
gent terminal Also can output in correspondence code
to interface with some selectrics Board only — $15.00
with parts — $42.00; assembled and tested — $62.00

MODEM *

Part no. 109

e Type 103 e Full or half

duplex ® Works up to 300

baud e Originate or Ans-

wer ® No coils, only low

cost comporents e TTL

input and output-serial ®

Connect 8 ohm speaker

and crystal mic. directly to board ® Uses XR FSK
demodulator ® Requires +5 volts ® Board $7.60;
with parts $27.50

TV. TYPEWRITER

Part no. 106
¢ Stand alone TVT
e 32 char/line. 1¢
lines. modifications
for 64 char/line in
luded e Parallel
ASCII {TTL) input
Video output ¢ 1K
on board memory ¢
Qutput for compu-
ter controlled cur-
ser ¢ Auto scroll ¢
Non-destructive curser ¢ Curser inputs: up, down, left,
right. home, EOL, EOQS ¢ Scroll up, down ¢ Requires +5
volts at 15 amps. and -12 volts at 30 mA e All 7400, TTL
chips ® Char. gen. 2513 ® Upper case only ¢ Board only
$39.00; with parts $145.00

8K STATIC
RAM

Part no. 300

e 8K Altair bus memory e

Uses 2102 Static memqry chips ¢ Mem-

ory protect ® Gold contacts  Wait states ® On
board regulator  S-100 bus compatible ® Vector
input option e TRI state butfered ¢ Board only
$22 50; with parts $160.00

DC POWER SUPPLY *

Part no. 6085

® Board supplies aregulated +5 volts
at 3 amps., +12, -12, and -5 volts at
1 amp. ® Power required is 8 volts AC
at3 amps., and 24 voltsACC.T.at15
amps. ® Board only $12.50; with
parts excluding transtormers $42.50

TIDMA*

Part no. 112

¢ Tape Interface Direct Memory Access ® Record
and play programs without bootstrap loader (no
prom) has FSK encoder/decoder tor direct con-
nections to low cost recorder at 1200 baud rate
and direct connections for inputs and outputs to a
digital recorder at any baud rate. ® S-100 bus com-
patible ® Board only $35.00; with parts $110.00

RF MODULATOR *

Part no. 107

e Converts video to AM modu-

lated RF, Channels 2 or 3. So

powertul almost no tuning is re-

quired. On board regulated

power supply makes this ex-

tremely stable. Rated very

highly in Doctor Dobbs’ Journal. Recommended
by Apple. » Power required is 12 volts ACC T, or
+5 volts DC e Board $7.60; with parts $1350

TAPE INTERFACE *

Part no. 111

® Play and record Kansas
City Standard tapes o
Converts a low cost tape
recorder to a digital re-
corder ® Works up to 1200
baud ® Digital in and out
are TTL-serial ® Output of
board connects to mic. in
of recorder ® Earphone of
recorder connects to input on board ® No coils ®
Requires +5 volts, low power drain @ Board $7.60;
with parts $27.50

ELECTRONIC SYSTEMS

To Order:

UART & BAUD RATE
GENERATOR*

Part no. 101

e Converts serial to paraliel

and parallel to serial ® Low

cost on board baud rate

generator ® Baud rates: 110.

150. 300. 600. 1200. and

2400 ¢ Low power drain +5

volts and -12 volts required

® TTL compatible ® All characters contain a start bit. 5 to
8 data bits, 1 or 2 stop bits. and either odd or even parity.
® All connections go to a 44 pin gold plated edge connec:
tor ® Board only $12.00: with parts $35.00 with connector
aad $3.00

Dept. RE-9

RS 232/TTY *
INTERFACE

Part no. 600

e Converts RS-232 to 20mA
current loop, and 20mA current
loop to RS-232 e Two separate
circuits ® Requires +12 and -12
volts @ Board only $4.50, with
parts $7.00

RS 232/TTL*

Sl *

v ol —
INTERFACE ==,
Part no. 232 .
e Converts TTL to RS-232,
and converts RS-232 to
TTL e Two separate circuits
® Requires -12 and +12 volts
® All connections goto a 10 pin gold plated edge
connector ® Board only $4.50; with parts $7.00

with connector add $2.00

bk
B o

~ il

BT g

PO. Box 21638, San Jose, CA. USA 95151

Mention pant number and description. For parts kits add “A" to part number. In USA, skipping paid for orders accompanied by check, money order, of
Master Charge. BankAmericard. or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5%

for tax. Qutside USA add 10% for air mail postage. no C.0.D.'s. Checks and money orders must be payable in US dollars. Parts kits inciude sockets for all

&
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ACs, components. and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via
tirst class mail. Prices are In US dollars. No open accounts, To eliminate tariff in Canada boxes are marked “Computer Parts’ Dealer inquiries invited
24 Hour Order Line. (408)226-4064

* Circuits designed by John Bell
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‘LYTIC SPECTAC

PRICES SLASHED | THIS
ONLY ! Can type ‘Iytics |
popular sizes Including
double. & triple section.

- Fresh. small stze, pop US

STOCK NO. SECTION 1 SECTION 2

ULAR!

AD
n all the
single.
Wow!
mirs.

SECTION 3

C-3236
C-1760
C-2175
C-2260
C-1620
C-2316
C-2320
C-2400
C-2705
C-2333
C-3135

600/360v
2000/24v --
2500/30v
6000/50v
20/200v
1500/75v
2500/ 30v
8/250v
1000/35v
2000/75v
2500/30v

--COMPUTER

20/200v
1500/70v
2000/25v
8/250v
1500/25v
3000/25v
2000/25v

SAVE!

AXIAL LYTICS
at the lowest Prices
anywhere | Small size,
fong leads, fresh stock.
Stock up while they last!

STOCK ND. MFD EA.

C-1405 450 .25
C-1450 450
C-1435 500
C-1445 500
C-1460 1000
C-2314 1000
C-1500 1500
C-1040 1600
C-2114 2000
C-3200 3200

TRIACS & SCR's
6AMP 200V
YOUR CHOICE

\ 59¢., 10/%5

10-220 "POWER TAB"
CASE, HIGH GATE SENSITIVITY.
FAMOUS MFRS. LOSS IS YOUR GAIN

1-2006 6A 200V TRIAC .59
5-2006 6A 200V SCR .59

«-PHOTOF LASH--

CRADE --

50/250v
1000/25v
1000/25v
2000/20v

RHYTHM
GENERATOR
ROM IC

$|89 PRE-PROGRAMMED
MEMORY HAS MANY
RHYTHM PATTERNS
STORED THAT ARE “WALKED
OUT™ WITH A COUNTER.
CHANGE PATTERNS BY CHANG
ING ADDRESS. 24 PIN DIP
SUPPLIED W/DATA. GREAT
FUN TO PLAY WITH! D-6304

.001 Hz TO
1 Mz, SINE,

SQUARE AND
TRIANGLE OUT

$Q95 8038 -surew

FUNCTION GENERATOR

N U v

12 PAGL DATA SHEET $1.00

)
> JFET INPUT
i 741
59C PIN-FOR-PIN
WITH A 741 OP
AMP, BUT * TH AN INPUT Z
OF 5 x 10 OHMS! ! TYPE
LF 13741 BY NATIONAL.

CIRCLE 38 ON FREE INFORMATION CARD

£0.001% *+15 to+ 35°C

compatible!
Specify frequency!

PRECISIUN OSCILLATOR

£0.002% -10t0 +60°C
Precision hermetic Xta)
- L 5 to 12V Operation

o= 3 Choice of 5 or TOMHz

Frequency trimmer

Use with TTL.CMOS

KIT INCLUDES ALL PARIS,

PC BOARD, INSTRUCTIONS.
ONLY 3 CONNECTIONS-- +VCC.
GROUND, OUTPUT. SIZE 1.2%
x 1.5". FAN OUT 10 TTL
LOADS. ASSEMBLED UNITS ARE
FACTORY CALIBRATED. CALL

S 95
OR WRITE FOR PRODUCTION QUOTES.
Ad

d 33 for assembled & tested unit

Multi- Frequency Oscillator !
KIT INCLUDES ALL
PARTS, SOCKETED IC's
PC BOARD, INSTRUCT-
IONS. SIZ2E 1.5" x
2.5". ALL THE POP
FREQUENCIES IN ONE
UNITY!

Assembled - Add 53

8 Independent outputs:
4MHz, 2MHzZ, TMHZ.
S00KHz, 250KHz. etc.
Use any or all !

Sll95 5to12v

operation

cOuR FIFTH YEAR'

K‘:]PIAMDNE)BA(.‘.K

ELECTRONICS COMPANY
PO BOX 194
SPRING VALLEY, IL 61362
cv+*FREE CATALQG"**"*

ALL MERCHANDISE 100% GUARANTEED
MINIMUM ORDER 33
ILL HESIDENTS ADD 5% SALES TAx

Q PLEASE INCLUDE SUFFICIENT POSTAGE
PHONE ORDERS 815/664 - 5151

25-up | 1024 119 25-UP | 10-24

MATHEMATICS
ELECTRONICS
ICS

ENGINEERING MATHEMA
ADVANCED MATHEMATICS
DIGITAL TECHNOLOGY

These unusual courses are the result of years of
study by the President of IHSI. He has lectured to
thousands of men on mathematics, and electronic
engineering. Order your lessons on a money-back
guarantee. If not satisfied you don‘t pay! Write for
free information. Act now!

The INDIANA

HOME STUDY INSTITUTE
EASTERN DIVISION
P.0. BOX 1189
PANAMA CITY, FLA 32401

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without Investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY
11235

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary. knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE- M, Box 248,
Walnut Creek, CA 84597.

25C1000BL

7

25C1114 340 360 3.80
1 - E 25C1116A 3.20

25C1124 80

2sC1127 80

28C1162 .70

2SC1166 25

25C11728 3.10 .

25C2072 3.55
25C2076 A5
25C2091 85
25C2092 1.75
25C2098 3.00
28D72 50
25D91 1.30
25D92 1.40
2sD 180 1.55
2SD187 30
2sD218
28D234
28D235
250261
28D287
25D291
2SD313

25C1448A
28C1475
25C1509
28C1567A
2SC1675
25C1678
25C1687
2S8C1727
25C1728
2s8C1760
25C1775
2SC1816
2SC1908
25C1909
25C1945

14
18

Minimum order $10.00 - N.J. Residents add 5% Sales Tax.

orders of $50.00 or moré,
1.00, Canada $1.50.

Quantity Discount Prices - Ask for our complete price list -
Manufacturer inquiries welcome - All parts guaranteed.

TOLL FREE TELEPHONE
Local 201/748-5089

HOURS: Mon. - Fri. 8t05:30 Sat. Bto 1

254102 25C460
254473 2sCa8
254484 25C482
25A495 25C485
254497 25C495
2SA509 25C509
2SA562 25CH1
2SA564A 25C535
25A634 25C620
25A636 25C632A
254643 25C634A
254673 25C697A
254678
254683
254684
254695
25A699A
25A706
25A720
254733
25A747
25822
25854
25877
25B175
258186
258187
2SB324
258367
25B405S
25B407
258463
258474
258507
258511
25C1013
25C10
25C10
25C1030
25C 1056
25C 1060
25C 1061
25C1096
[]
Q
Z
(o]
@
=
Q We pay postage for prepaid
3 Under $50.00, add $
s
1
Q
& Nationwide 800/631-1250
84

25C1957

25C1969

25C1973

25C1974

25C1975

25C2009

25C2021

25C2028 f

25C2029 . ! 4.90

AN247P
AN274
AN313
AN31S
BAS11A
BAS521
HA1151
HA1156
HA1306W
HA1322
HA1339
HA133%9A
LA1222
LA3I0Y
LA4031P
LA4032P
LA4220
LA4400
LD3141
M5115p
M51513L
MN3001
MN 3002
MN3003
PLLOYA
PLLO2A
PLLO3A
$G264a
SG609
8G613
SM5304
STKD1Y
STK3
STKO1S
STKO050
STK415
STK435
STK439
TA7045M
TA7055P
TA7060P
TA7061P
TAT062P
TA7063P
TA7074P

TA7084P
TA7092 4.40
TAZ120P
TA7139P
TA7153P 5.70
TA7203P 245
TA7204P 1.95
TA7205p 155
TA7214P 3.90
TAI3I10P 1.25
TA7607P 5.80
TA7609¢ 4.40
TBAB105H 1.85
TC5080P 480
TC5081P 290
TC5082P 3.30
UHIC00Y  4.90
UHIC002 4.90
UHIC003 430
UHIC004 490
UHIC005 4.90
UHIC006 4.90
uPC20C 2.00
UPC141C  2.30
UPCI1S7A 3.25
UPCS54C  1.60
UPCS55H 160
upCcs72C 370
upPCS74C 90
UPCS75C2 125
UPC576 1.85
UPC592H2 .75
UPC1001H21.85
UPC1008C 4.85
UPC1020H 185
UPC1025 1.85
UPC1028 1.40
UPC1031H 252
UPC1032H 1.70
UPC1152H
UPC1156
upD277C
upPDBS7C
UPD858C
UPD8BIC

ONDON W= N~
[P T Y
go'é'ouvom:nas

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

IMMEDIATE DELIVERY WITHIN 48 HOURS

INTERN A TIONAL
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ADVANCED
COMPUTER
PRODUCTS

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST

AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quallty Factory tested products only, no re-tests
or fallouts. Guaranteed money back. We stand behind our products.

2.Same Day Shipment All prepaid orders with cashiers

check, money order or charge card will be shipped same day as received.
SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS

2-80 $10.95
$100 PRODUCTS . s ey w0
f ,
[
LOGOS I 8K STATIC RAM MENSENR SRUBGANe : e 3
On board nclude: 8080 38 : A 2
* Low Power * Power on jump » completely socketed e ! ine 2 En
* Selectable Memory Protect assemsieavandlicsie $185.00 95 o 550
# Totaily Buttered (Y Kit ems b A 312995 . Tusion 835 an o
# Battery Back-up Bare PC Board $ 3495 M3 20 995 895
* Address on 1K boundary * For 4MHz Speed Add $15.00 N4t B4+ H:
ASSEMBLED KIT ¢ 3
250ns.  199.95 250ns. 14995 &
450ns.  179.95 450ns.  125.95 MICRODESIGN MR-16 2716 SOCKETS
Bare PC Board w/Data $21.95 EPROM BOARD (MR8 Also Available =
Now over 1 year successful field experience « Indwidual Prom Addre b E
“Special Offer” Buy (4) 8K 450ns. Kits $117.00 N OM 2 o
ea = Opt 1K RAM  # Pr m-contr
Assembled and Tested 174.95 WAVEFORM GENERATORS
gOXIDY SORCbEI;E)R Kit 99.50 @ %03 298
mplete expandable Z2-80 based pute E
WiBK. $B.95 (-6 wooks MDY - v CONNECTORS N
;v&;(ssn 50 stock w/32K Sfagggszof‘l Hi PLOT LOW COST
1 xpansoon module 9. WA
- DIGITAL PLOTTER CHARGE COUPLED DEVICES
b 460
SPECIAL KEYBOARD BUY : pemo an espenment with CCO
WHILE THEY LAST y - se: Q
Clare Pender 63 Key ASCI $18.95 each {reg. 43.00}
w/26 Pin & 34 Pin Output Conn $54.95
CRYSTALS
BYTE USER 8K EPROM BOARD 4 Microprocessor Timebases TV Geme
IMS STATIC RAM BOARDS « Power on Jump e REsellump +o0d Frouency  prce  Freauency  Prca
# Memory Mapping # Low Power y W7 9%
* Phantom * 250 ns. or 450 ns Assembled 3 Tested Ja9s :
Only available assembled & tested Ki 64.95 oM 9
250 ns. 450 ns Bare Pc Board 21.95 PROMS CTS DIPSWITCHES V
8K Static $209.00 $189.00 Special Onej 75!_4!47 I}Ils or!ly 5759.95 each Q ' M 2
16K Static $449.00 $399.00 0910319 oM
32K Static $869.00 $819.00 5 ool
2 oM 9
TARBELL FLOPPY INTERFACE ot LIVERMORE BASIC GoC 295
EXPANDORAM MEMORY KITS # S100 Compatible  # Uses CPM : ™ )
* Bank Selectable gosgs 4115 0r 4116 #* Jumper Selectable # Persci.Shugar.et o ) g DISPLAYS/OPTO
ns 3 )
* Write Protect % Power 8VDC, £16VDC A edrand)i g si75%8
* Phantom # Lowest Cost/Bit Bare PC Board $ 3995 FND 50 bed &
Expando 32 Kit(4115) Expando 64 Kit(4116) NOTE: For CPM Add $70.00 RAMS]OVN. NAKED PCBOARDSALE | ;) oy A 6 250
8K $149.95 16K $245.95 Documentation Add $20.00 : o s 78 b0 455
16K $239.95 J2K $469.95 c O Kif $115.00 AM { 3 e 995
24K $325.00 48K $675.00 #* Cassette IO Kit only 4 ,Lg. u:“ " o
32K $400.00 64K $869.95 b o | 1 § 208
2098 H n 9%
209! |
TRS 80 16K-UPGRADE KIT E: Selets
PARATRONICS LOGIC * '|6K‘v:v.lh .lj-umpelrs &Llﬂsmil':nonssn9 o e 2 o WM K i
ANALYZER KIT or elther Level | or Level 0 9 me Cock E . 1
MODEL 100A $219.95 * 16K for Apple Il Upgrade $117.95 6 & o ¥
{analyzes any type ol digital system) RSt cosYaR 11 N
‘gauggev Expander Model 10 2
seplate atiel intertace [SSM) S 30
Model 10 Manual PET TO S-100 FLOPPY DISK 1/D 1Tl W20
Model 150 Bus Grabber Kit ADAPTER s (Momerierpandatied 3495 | MANTHLY SPECIALS
Allows Pet to be s 2 Socked
""f'!,a_r id ! ATTENTION KiM USERS Ml " 3
DC HAYES DATA COMMUNI- B B CHARACTER GEN i “ ep2e,
CATIONS ADAPTER Kit $189.95 A 195
# Telephone/TWX # S-100 compatible Assembled $269.95
# Bell 103 freq. #» Originate & answer mode E 18Si o expa ol Audi0 Amp
Assembied 8 Tested $279.95 your Pet only $149.95 Kit Y M
M " M Ste
DATABOOKS & MANUALS DISKETTES KEVBORRDIENCODERS i owor 1€ o5
NSC TTL Darts $ 39¢ ATTENTION PET USERS 8 -
NS Data 9 O: - 4 . S AT T ot ot
§ & UARTS/USRTS - ~ bty -
M= Réw — — 1
v Y < 1978 CATALOGUE |
: o \SEND 25¢ POSTAGE )
SALE TR14728 ©.95 L"_;ATS:"‘:M usERy ‘D:IOSCOEUNT COMPUTER
i e RNER scount Computer
BAUD RATE GEN O™ Gt
M ATTENTION APPLE Il USERS ole [1/16K £ 00 )!063.‘\:.
L $1043100 sles gesk
6800 OESIGNER BOARDS EVK Kiuge Board TV CHIPS Flo00 etace 59 ‘ 63900
MODULES PROTO BOARDS EVK 16K Byte Ram Board 75.0 " M -g
0 " EVK 6 Slot Motherboard 35.00 o
* Motorola mpatible Module: M 9
MEK 6800 D2 Kit s EVICE xS dsriOca dipe e o ] £
9600 6800 MPU Module 495.00 ’ a 3200
9601 16 slot Mother Bdg 175.00 ’ . 00 44
9602 16 slot Card Cage ) 2;‘;:661809': olo]Rom PR . PRAQ Printer /O wicassette 49 95 oo
9603 8 siot Mother Bd 900 e serley o " Fio W E ape 5
9604 System Power Supply B (el A/O CONVERTERS
9610 Prototype Board 6.0 Y g’ 4900 o0
9615 4KEprom Module PCG PROGRAMMABLE Dow ocn Qucte Prg 2500 -
9620 16 port parallel /O CHARACTER GENERATOR e
9626 8K Statc RAM 5.0 % : it s
9626K 8K Slatic RAM Kit X Mo
9630 Extender Card ,
9640 Multip Prog C 5 " 0 s
9650 B port Duplex Asyn 0 UV “Eprom' Eraser 2 AGLES A
Mot 43/86 ConneCtors wiw or s/t > Model UVs 11E 364.08 TV INTERFACES 5 me
AMI EVK 99° 6800 sub Kit Same
AMI EVK 200 Kit Mode: §-827 $219.95 s & Mot K ag e
AMI EVK 300 Assembled 0 Mot M ‘ e roed

P.0.BOX 17329 lrvine, California 92713 New Phone (714) 558-8813 [t w1510 6 & Edimer

TWX: 910-695-1565 Santa Ana, CA 92705
CIRCLE 9 ON FREE INFORMATION CARD
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e ! r: . — ~ o g Phone Orders
- - = N = ’ { { {6171 532-2323
ELEG B NIG BA.MC or AE CABLE FM station. No experience required,
qQ
S‘U’PEKE’L‘
— bt

excellent spare-time income, others operate for
you. Detalls free. BROADCASTING, Box 130-F1,
Paradise, CA 95969

KEY-TO-TAPE RECORD
'SPECIAL PRICE MECHANICALLY INCLINED INDIVIDUALS

—WANTED—

Assemble electronic devices in your home. Get started
in spare time. Experience. Knowledge or Investment
Not Necessary. Expect big profits: $300 - $600/Wk.

Possible. Write for free literature telling how

- -
This fantastic system projects life-size

color images of clarity & brilliance on a .
separate 40''HX50"'W diag. i’::reen. Wh'lle ELECTRONIC DEVELOPMENT LAB
'Kev.To-Tape Recorder Conbentionai 247 TV, L1 very sathy set Box 1560R, Pinellas Park, FL 33565
ey- 0- a e C up. Use large screen v.ew ng In Your
Y P B Emaiibaseyourmaw aeaieite 1 TECHNICIANS-ENGINEERS: Work in sunny Cal-
m‘ viewing. COMPLETE KIT-Stand, lens ifornia. Detailed employer descriptions and list-
cone & TV. N =1 B i
=) Sh. Wt. 100 Lbs. .8A30393. . $1088.88 ings for digital, RF, microwave. Bay area job

3199-88 pe— ShipeeD TRUCK FRBIGHT coLLecT market at its best! Send $3.00 to: TOPJOB, 121
Lo S. 15th St., San Jose, CA 95112
..S.';‘SZ'.’&'.";‘.&!h‘%’l‘.’;ﬁ’.‘iﬁ‘%‘.‘& sation. FTRURGLAR U S E
or. controller, stc. Read back clecults | ) ARM e GET cash commission with each order from

'I‘ frlends, neighbors, for America’s finest shoes.

ldllm“s 'iear:h 'nn Je%:"d key, e:lll:rg R

ca’ , etc nits were working

nan i OARE Easy. Profitable. No experlence needed. Selling
outfit free! MASON SHOES, K-460, Chippewa
Falls, W1 54729

when taken out of service & are com-
piste & ready-to-go. but may requlrc ml $2.88
nor adjustments. Sold on an “AS IS

basis only. Data not supplied WIunil Neat new closed- clrcull alarm board will
avallable separately. Md. 4301-7 7-track | (atch a relay if the alarm circuit is open-
Rata Recorder, ed. This unit operatss on 12-VDC at

A ST e I IR AR i M GOVERNMENT SURPLUS
ALL DIRECT RS Sh, Wt 6oz .. . 8K30267. ... $2.88

T BK30267 . . $13 JEEPS — $59.30! — cars — $33.50! — 450,000
items! government surplus—most comprehen-
sive directory available tells how, where to buy—
your area—$2.00—moneyback guarantee—
GOVERNMENT INFORMATION SERVICES, De-
partment VA—1, Box 99249, San Francisco. CA

: 0" 94109
Neat assembied I 2 — -—

stats _compon®nts. Contains a3 DAR-
¢, push-pull output, all
ary power tab tran-

u to |g. heat sinks. Acc
epts Input from tape dec etic
caramic Phono cartridges, mlk C. R
Quires a 48V transformer & meg voI-

ume control. (not suppiied). Output 8
into 8 O‘NEI. {Supplisd with cata).
b ..

0513 . . ‘5.73 | ]
sdosso 3 ma |I

cont. Sh wc‘ Lbs. . .BE0S544 . $13.88

P.O. BOX 19 - DEPT. R-1 LYNNFIELD MASS. 01940 Treat it...and live.

Terms: Add postage: No C.0.D’s. Phone Orders BA-MA.AE: The National High Blood Pressure Education Program,
———————— e ————t———r? U.S. Department of Heaith, Education, and Welfare.
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‘Kﬂﬂ—ﬂoﬂ!i?ﬂ?gnvnuTESTEm /ﬁgABPArBLERY 279\ /8_TRACK 49‘?

Reg.
5.89 BA-159 Recordmg Tape
\\ Reg 99C  TA-907

eFor Radios. Recorders
N

-

Reg.
TE-184 125

*Pocket Size Goes
Anywhere Tape
*Easy to Read Meterj *Quality Reproductloy

(COMPACT TRUMPEﬂ (20 Ibs. SURPRISE KIT ™ SO0 ook Wie Kn R
99 e Reg.
444 3 e Q39| ) W
X-197 e 1l
85453 o : . :ﬁi‘t’gf;m's ﬁg ) Wiring Project. Hobbyist
sMounts Under Hood or : Gl WO T eResislors / and Repair
Rueliaeta il 3 & e\ s

\ " Dep K 260 Orge Akron, Ohioc
60 Minute Blank 87 0, W

Calculators. and More!
®6. 7.5. 9V @ 300mA
einciudes Plug for Mini

Micro. Co-Ax Jacks
oStyles Vary

*40-Minute Recording

WW 579
eFor Printed Circuits or

CASSETTE A
BANKAMERICARD Qty Stk. & Description Price Ea. Total

w0
Q VIsA
S TA-879 Reg. [r=—_x]
e 1 an-
5 *Pkg. of 3 0 s 0 . [ Tax =
w *60-Minutes L 4 P
@ ) - i 2 2 BROQ ostage L __
o eldeal for Music Total
o or Voice [] Please send e a free o ntio
g j o Olso 2 p Pa Yo atalog e Co 0
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Radio Shack: No. 1 Parts Place

Low Prices and New Items Everyday!

Top-quality devices, fully funetional, carefully inspected. Guaranteed to meet all specifications, both electrically and mechanically. All are made
by well-known American manufacturers, and all have to pass manufacturer's quality control procedures. These are not rejects, not fallouts, not
seconds. In fact, there are none better on the market! Always count on Radio Shack for the finest quality electronic parts!

TTL and SN-76477 Sound/Music | Analog Audio Delay IC Heat Sinks
CMOS Logic ICs Synthesizer IC MN 3002 NEW
Full-Spec Devices SN T
Direct from ”EW M
Motorola and
National Semiconductor r / N
1{ L
Tyoe | Cat Mo | | oy | 299 Featured in Oct. l r
7400 | 2761801 3% i
7902 | 276 1811 35 Popuiar Electronics For Phase-Shifter, ® 70-220. For :C b°afd-m°5f\2'gg
7404 | 276-181 3% 0 f power semiconductors in TO-
7406 | 276-1821 49¢ Creates almost any type of sound — Reverb &‘ e s cases. Anodized aluminum.
2101 2150007 kL musicto "gunshots!” Built-in audio amp Bucket Brigade™ device uses 512 shift 276-1363 79¢
7320 | 276-1809 3%¢ Includes 2 VCO's, LF osc.. noise gen. registers to provide a cantinuously vari- @ TO-3 Sink. For PC or chassis mlg
7427 | 276-1823 49¢ filter, 2 mixers, envelope modulator, logic able electronic delay for complex audio 276-1364 1.39
7432 | 276-1824 49¢ circuit. 28-pin DIP. with data/appli- signals. Includes data sheet and appli- @ Universal. Mounts 2 devices, ac-
7::; 77213345 993: cations circuits. 276-1765 2.99 cations circuits. 276-1760 10.95 cepts 9 case styles. 276-1361 2.69
;4;8 72\5;5 gse Q -
451 | 276-1825 9¢ - H " y '
iy | s i Top-Quality IC and PCB Accessories Wire Wrapping Accessories
7475 | 276-1806 79¢ [ TEhL]
7476 | 2761813 50¢ ‘ “!"' ® m
e | g m —
g : A :
7490 | 276-1808 79¢ lt-iil . _ =
7492 | 2781819 69 m g X ; S —
74123 | 276.1817 99¢ . )]
;ugg 7&18%8 1.1; w g @ 1.t
4150 | 276-1329 1.3 "
;::3; ;g:gg: : fg E PC Board.zMeunls’(w-v 14 or 16-pin ICs or sockets for bread boarding W7I:‘W‘;;DD|HG Yool. Strips and wraps 30-gauge '5”';5
opper clad. 2VaxSx1':" 276-151 Reg. $2.99 Sale 1.99 :
74193 | 276-1820 1.19 gp l’ao:vd M:‘):nlls single 14 or 169;:-?1 1C or socket. ole ;;‘GP""Q;;"' Wrapping Sockets. iz
74194 | 276-1832 119 275 024 Pkg. of 2/99¢ 6-Pin Wire W Socket ’
7419 | 276-1833 129 @ 16-Pin IC Test Clip. 276-1951 3.99 L L 2139
4001 § 276-24011 Reg. § 49 | Sale 39¢ 16-Pin DIP Header. With snap-on cover. 276-1980 1.29 50° Red 30-ga. Kynar Wire. 278-501 1.99
:g:; ;;g;m :eu 2 ég ga:e 23: ém-noculey‘;s-‘m oip SwFI(ch.éés-lam 1.99 £ w'mu 38‘0: ';‘vm Wins. 276502 o
: o ale Verti -pin Socket. For LED displays 276-1986 . :
4013 | 3762013 | Reg § 69 | Sale b 16.Pin DIP Jumper Cebla. 18" long 2761376 A S0° Blue 30-ga. Kynar Wire. 278-503 199
o e e e
4020 6-24 eg ale 1 . 9
e b S E PC Potentiometers Switches Molded Connectors
| e g e ; - A —- ~
028 7 e ale Y ®) 0l @
4046 | 2762426 Reg $169 [ Sate 129 Vertical i\ B & rll @ n i 4
4049 | 276-2449 | Reg. § 69 | Sale 49¢ ) KER Y
4050 | 276-2350 | Reg. 5 69 | Sale 49¢ 2P, -!‘ 1 $3935 !
4051 | 276-2451 | Reg. $149 | Saie 1.19 Horizontal |} ke 4 £ 333
e | ¢ o SATTIRTAIY | by o
e . (Fig. A) . iFig 8)
511 | 3782447 | Req 3169 ] Saie 1.19 cﬂ J s g l_J x ‘ lu 0] Moideg nylon body. Eacn circut rated 8A
15 | Sre3iat [ R 3159 Sae a8 No 151 No /| S W o e s, W
4 - 4 -PIn Male. 274-
eg 5153 [ Pale 1.3} 500 | 271-226 | age @ Miniature Toggle. 6A @ 125VAC 6-Pin Male. 274.226 1.19
;: ;;‘15‘2;! ‘4: 271-333 SPOT. 275-662 2.39 9-Pin Male. 274.229 1.39
. B .. ) - 149
Linear ICs 10k | 270218 | ag¢ | 271-335 DPOT. 275-663 289 1.’.:7.',";'.‘:,'.‘ 272473322:4 99¢
g 25k 211336 DPOT. Center-Off. 275-664 2.99 g A gL o 119
B THC S Sl b @ Momentary SPST. 275-609 . . 1.79 o Pin Famale. 274.239 13
301CN 276-017 49¢ 100k | 271-220 | 49¢ | 271-338 & y 3 1'99 12-Pin Female. 274-242 1.49
32N 276-1711 1.49 500k | 271-221 | 4% € Momentary SPOT. 275-1549 .. 1. 2.Pin Male & Female. (NOt Shown )
339N 276-1712 1.49 T Meg | 271:229 | 49¢ [ SPST Mercury. 275-027 99¢ 274-222 Pair 89¢
uegn §7g|7g; 99¢
555CN 76-17 79¢
ey | areiras | 1% IC Breadboard Sockets SALE Solar Cells g
567CN 2761721 1.99 A 8 G ‘i
723CN 276-1740 69¢ L) . g Electricity E
741CN 276-007 ag¢ & from Light
741H 276-010 ag¢ ‘ 1
3900N 276-1713 99¢ | L
3909N 276-1705 99¢ = = —
4558CN 276-038 79¢ ] g T
75491 276-1701 99¢ 2%" Dia. ==
75492 17 9¢ i
7805 5;317% 19_29 Modular boards snap together and feature standard 0.3 center g‘l:m x 2gn:| Slcllcon Biiams
7812 2761771 1.29 Accept 22 through 30-gauge solid hookup wire. iicon Ce ell
7815 | 276-1772 1.29 [® 550 connections in 2 bus strips of 40 tie points each with 47 rows | Silicon type cell converts light  Highly efficient! Delivers up 1o
of 5 connected tie points. 2%x6. 276-174 9.95 10 electrical power. delivering 400 mA at 0.5V. Ideal for solar
8080A Microprocessor @ 270 connections In 2 bus Strips of 40 tie polms eachwith 23rows | up to 100 mA at 0.5V. Use sev- rower projects. batiery charg-
of 5 connected tie points. 2%x3%" 276-17 5.95 | eral in series-parallel for ing and operating electronic
© Mini-Socket. 22 rows of 5 tie pomts each, plus2bus strips with 10 nigher voltage or current. equipment
connections each. 2vax1%" 276-176 3.9 276-120 Reg. 2.99 Sale 2.29 276-121 5.99
e Epoxy-Glass
Low-Cost Power Transformers Plug-In
The heart of a low-cost microcompu- . . . g
ter. 2 usec cycle time. Includes 10- i ® Primaries Designed to Operate from 120VAC, 60 Hz PC
page data sheet and full specs P :
2762510 Reg §12.95 Sale 9.95 . e Solder Lugs for Easy Wiring or PC Board Mounting Boards
.
RAM Memory ICs — T E—y
s e eimn:, | IR TR [ L T
2102 1024 x 1 Array. Low-cost static > g P E
memory chip. 16-pin DIP. Buy 8 and 63 300 mA | 2731384 | 1.99 126 CT 3A 2731511 | 4.69 For 22-pin connectors. d¥axd
save! 12 300 mA 273-1385 1.99 252CT 2A 2731512 4.99 ho' grid. 3 styles available
276-2501 2.49 Ea. or 8/14.95 24 300 mA 273-1386 249 12 5A 273-1513 8.95 Standard. 276-155 4.49
ST 03T A High-densit 24 124 273-1480 2.99 18CT* 4A 273-1514 8.95 glgl;al. 27267"1551657 :-:g
L rray. y 12.6 CT 12A 273 1505 4 18 CT° 2A 273-1515 4.99 p-AmMp. R B
static RAM. 18-pin DIP NMOS de — 2_!_9 — —= 22-Pin Dual Connector.
sign. 276-2504 “ideal for 5V (using CT, or 12V solid-state regulators 276-1551 ;
WRY WAIT FOR MAIL ORDER ? S
c
RDER DELIVERY? £
IN STOCK NOW AT OUR STORE NEAR YOU! 2
. <
-k
Prices may vary at individual stores and dealers A DIVISION OF TANDY CORPORATION * FORT WORTH, TEXAS 76102 ‘f.
OVER 7000 LOCATIONS IN NINE COUNTRIES ©
87
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FREQUENCY COUNTER KIT
COUNTES Outstanding Performance

ncredible Price $8995

aias SPECIFICATIONS:
18Mssy al3otl Frequency range: 6 Hz to 65 mHz. 600 mHz with C
Resolution: 10 Hz (v 0.t sec gate. 1 Hz(: 1 sec gate

- q e 2 N Readoul: 3 digit. 0.4' lgh LED. direct readout in mH2
The CT-50 is a versatile and precision frequency counter which will measure Accuracy: ad|ustable 1o 0.5 ppm

frequencies to 60 mHz and up to 600 mHz with the CT-600 option. Large Scale Stability 2.0 ppm over 10 to 40° C. temperature
Integration, CMOS circuitry and solid state display technology have enabled this counter to comper sated
match performance found in units selling -for over three times as much. Low power Input. BNC. 1 megohm, 20 pt direct. 50 ohm with CT-60(
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation. Overload: 50VAC maximum. all modes
Features of the CT-50 Include: large 8 digit LED display, RF shielded all metal case, easy pensiviivpleselhanaaviio s> MHELCQISOITNTIoSD
pushbutton operation, automatic decimal point, fully socketed IC chips and input protection Power: 110 VAC 5 Watts or 12 VDC ¢ 400 ma
to 50 volts to insure against accidental burnout or overload. And, the best feature of all is the Size: 6" x 4“ x 2", high quality aluminum case, 2 Ibs
easy assembly. Clear, step by step instructions gulde you to a finished unit you can rely on. ICS: 13 units, ail socketed
Order your today!
C7-50, 60 mHz counter kit $89.95 CB-1. Color TV calibrator-stabilizer $14.95
CT-50WT. 60 mHz counter, wired and tested 159.95 DP-1. DC probe. general purpose probe 12.95
CT-600. 600 mMz scaler option. add 29.95 MP-1. High impedance probe. non-lcadir 15.95

cT-50 FREQUENC

OP-AMP SPECIAL
CAR FM MINI MIKE KIT

741 mum dip 12/82.00
CLOCK m ’BI FET mini dip. 741 type 10/82.00

The UN-KIT. only tonal audio quality by means of its

/ )
5 solder connections VIDEO TERMINAL built in electret mike Kit includes

Here's a super looking. rugged and accurate aut A completely self-contained. stand alone video ter- ase. mike. on-oft switch. antenna

A super high performance FM
wireless mike kit' Transmits a stable
gnal up to 300 yards with excep

k which s a snap to buid and mstall Clock minal card. Requires only an ASCHl keyboard and TV battery and super instructions This
o remenyiFecompletelyassembledzyouloniysoider set to become a complete terminal unit. Two units s the finest unit available
3 wires and 2 switches takes about 15 minutes available, common features are. single 5V supply. FM-3 kit $12.95
o] olay 15 bright green with aul' matic br Q"é"‘:sf XTAL controlled sync and baud rates (to 9600) FM-3 wired and tested 16.95
patioliphofoce) Zassurssiyoulotialhighiviseadable complete computer and keyboard control of cursor.
d':“ ay. day or night Comes in a sahin fimish an Parity error control and display. Accepts and gener-
1zed aluminum case which can be attached 5 ates serial ASCII pius parallel keyboard input. The
ditterent ways using 2 sided tape Cnoice of silver 3216 Is 32 char. by 16 lines. 2 pages with memory ' CLOCK KITS
black or 9 d case (specity dump feature. The 6416 is 64 char. by 16 lines, with
0OC-3 kit. 12 hour tormat $22.85 scrolling. upper and lower case (optional) and has
DC-3 wired and tested $29.95 RS-232 and 20ma loop intertaces on board. Kits r Best Seller
110V AC adapter $5.95 include sockets and complete documentation ou
RE 3216, terminal card $149.95 w your Best Deal
RE 6416, terminal card 189.95
CoweiCassloption 64 1Glonly 13.3: Try your hand at building the tinest looking
Under dash Power Supply Kit 145 ck on the market Its satin finish anodized
Video/RF Modulator. VD-1 6.95 aluminum case l0oks great anywhere whiie six 4
car CIOCk Assembled. tested units, add 60.00 LED dignts prowide a ighly readabledisplay Thisis a
12 24 hour clock in a beaw complete kit. No extras needed. and it ‘mly;akes\ 2
tiul plastic case teatures. 6 hours ¢ das;er,nme b|~ Jk’ tJr\o“:epec,l 'casL olors
umbo RED LEDS. high accuracy{1min mo ). easy3 silver. goid. bronze. black. blue {(specily.
:N.eh kup. display blanks with ignition. and super CALENDAR ALARM CLOCK Clock kit. 12 24 hour. DC-5 $22.95
nstructions Optional dimmer automatically acjusts The clock that's got it all 6- 5 LEDs. 12 24 hour ck with 10 min 1D timer. $2 24 hour
display to ambient light leve snooze 24 haur alarm. 4 year calendar. battery 10 27.95
DC-11 clock with mtg bracket $27.95 backup. and lots more The super 7001 chip is used Alarm clock. 12 hour only, DC-8 24.95
OM-1 dimmer adapter 2.50 Size 5x4x2 inches 12V DC car clock. DC-7 27.95
omplete Kill less casel(not availabie For wired and tested clocks add $10.00 to kit price
DC-9 $34.95
PRESCALER 53 S ——
Extend the range of your , L, g a mir PWR AMP Hafd to "nd PARTS
counter to 600 mHz Works Simple Ciass C power amp teatures 8 times power
with any counter Includes 2 gain 1 Winfor8out.2nfor 150ut. 4 Winfor 30 out LINEAR ICs REGULATORS
transistor pre-amp to give super sens. typically 20 Max outputof I5W. incredible value. complete with 301 78MG
mv at 150 mHz. Specity ~ 10 or + 100 ratio all parts, less case and T-R relay 324 723
PS-1B. 600 mHz prescaler $59.95 PA-1.30 W pwr amp kit $22.95 3332
PS-1BK, 600 mHz prescaler kit 49.95 TR-1. RF sensed T-R relay kit 6.95 78L05
7905
9, 7812
Ramsey’s famous MINI-KITS s67 7912
1458 7815
FM WIRELESS MIKE KIT VIDEQO MODULATOR KIT SUPER SLEUTH ggogs c ;ISLO.(;:‘
Transmis up to 300 onverts any TV to video monitor A super sensitive am ‘()I:‘ ICs 1420
to any FM broadcast Super stable. tunabie over ch 4.6 plitier which will pick »
r n 1 Runs on 5-15V. accepts std wideo up a pin drop at 15 feett = 4013 35 7475
ado. uses any type of 23
mike. Rur 3 v 1 signal Best unit on the market! Great for momitoring baby s room or 4046 185 7490
Type FM-2 has added sen. . omplete kit. VD-1 $6.95 as general purpose amplitier Full 2 4049 40 7419671
e s 4B o sy $360 155 [aaca e
FM-1 kit $2.95 FM-2 kit $4.95 BRI 4 11C90
. JoRE. TCEORER ™ omplete kit. BN-9 $5.95 TRANSISTORS 10116

“L edj‘c’:)'g:f' N 2N3904 type 10/1.00 4511
COLOR ORGAN/MUSIC LIGHTS a singie PC board AP POWER SUPPLY KIT 2N3906type. 10,100 5314
See must me alve! 3 diterent Features. 400-50 mplete triple regu- it NPN 30W Pwr 3/1.00 5375AB
ghts thcker with mus: e light Hz adjustabie range via ated power Supply pr * PNP 30w Pwr 3/1.00 7001
tor lows. one tor the md-range and turn pot. voitage regulation. 56. vides vanable 6 to 18 - 2N3055 60 4059 + N
yne tor the highs Each channe IC efyl for touch-lone decoding volts at200 maand + 5vat 1 UJT 2N2646 type 3:2.00 7208
dividually adjustabie. and drive tone burst detect FSK. et an Amp Excellent {oad reguiaton FEY MPF102 type 3/2.00 LEOs
o 1o 300W. Great 1 r parties. band al be used as a stable tone en good fitering and small size Less UMF 2N5179 type 3/2.00 Jumbo red
music, nite ¢ a ore der Runs on 5to 12 volts transtormers. requires 6.3V 1A MRF-238 RF 11.95 Jumbo green
ompiete kit. ML-1 $7.95 mplete kit. TD-1 $5.95 ang 2: Yc: oo ses SOCKETS Jumbo yellow
omplete/xit. B b 8 pin 10/2.00 ini red
WHISPER LIGHT KIT 2 L .
LED BLINKY KIT R toL ot
An interesting kit. small mike Picks SIREN KIT 16 pin 10,2 00 BiPolar
A great attention gefter which alter up sounds and converts them ftc 24 pin 4:200 FERRITE BEAOS
nately flashes 2 jumbo LEDs Use ight The louder the sou the Produces upward and downward 28 pin 4/200 With info. specs
for name badges. buttons. warning brighter the light Completely selt wail charactenstic of a police siren 40 pin 3/200 6 hole balun
anel hghts. anything' Runs on 3 to contained, includes mike. runs on 5W peak audio output. runson 3-t5
5 110VA( ontrols up to 300 watts volts, uses 3-45 ohm speaker
Complete kit BL-1 $2.95 Complete kit WL-1 $6.95 ymplete kit. SM-3 $2.95

— TERMS: Satistaction guaranteed or money

lamsgu glg[}ilﬂ"l(}s PHONE ORDERS CALL g relund%d COD. add SS‘ 50. Minimum order.
$6 00 Orders under $10.00. add $.75 Add

(71 6) 271-6487 5% for postage. insurance. handling. Over-

BOX 4072, ROCHESTER, N.Y. 14610 XTI seas. add 15% NY residents. add 7% tax

RADIO-ELECTRONICS
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Rockwell AIM 65
The Head-Start in Computers

AIM 65 Technical Overview
THERMAL PRINTER
Mosi desired feature on tow-cost
microcomputer systems
* Wide 20-column printout
* Versatile 5 x 7 dot matrix tormat
e Complete 64-characler ASCII atphanumenc

ADVANCED INTERFACE MONITOR
COMMANDS

Major Function Entry

{RESET Button) —Enter and initialize Monitor
ESC—Re-enter Monitor

tormat E —Enter and inihianze Text Editor

* Fast 120 lines per minute T - Re-enter Text Editor

* Quiet thermal operation N —Enter Assembler

* Proven reltability 5 —Enter and initialize BASIC Interpieter

FULL-SIZE ALPHANUMERIC KEYBOARD 6 - Re-enter BASIC interpreter

Provides compatibility with system terminals instruction Entry and Disassembly

* Standard 54 key lerminal-style layout I — Enter mnemonic instruction entry mode
* 26 alphabetic characters K — Disassembie memory

* 10 numeric characlers Disptay/Alter Registers and Memory

* 22 special characters . Alter Program Counter 1o {address)

.

.

9 control functions A — Aller Accumulator to {byte}
3 user-detined functions X = Alter X Register to (byte)
Y —Alter Y Register to (byte)
TRUE ALPHANUMERIC DISPLAY P — Alter Processor Siatus to (byle}
Provides legible and lengthy display S - Aiter Stack Pointer to (bytel
* 20 characters wide R Display all reqisters

M —Displays tour memory locations starting
at (acdress)
(SPACE)—Display next four memaory locations

* 16-segment characters
* High contrasl monohithic characters

* Complete 64-character ASCIt alphanumeric 7~ - Alter currenl memory location
format
Manipulate Breakpoints
PROVEN R6500 MICROCOMPUTER 7 — Clear all breakpoints
SYSTEM DEVICES 4 —Togqle breakpoint enable on oft

B —Set one to four breakpoint addresses

Rehable high performance NMQS
? - Disptay breakpoint addresses

technology

* R6502 Central Processing Unit {CPU} Conltrol Instruclion/Trace

operating at 1 MHz G - Execute user s program

Has 65K address capability 13 addressing Z - Toggle instruction trace mode on off

V —Toggle register trace mode on otf

odes and true ind apabilit mple but
m palteuclindoaicapa LS me Y H —Trace Program Counter history

powerful 56 instructions
* Read Write Memory using R2114 Static RAM Control Peripheral Devices

devices Available in 1K byte and 4K byte L - Load object code into niemory from
penpheral | O device

versions
« 8K Monitor Program Memory using R2332 D ae?.lé:‘p object code to peripheral | O
Static ROM devices Has sockets 10 accept 1 —Toggle Tape 1 control on off

additional 2332 ROM or 2532 PROM devices to 2 —Toggle Tape 2 control on oft
expand on-board Program Memory up to 20K 3 - Venfy tape checksum

bytes (L:JRLLpRe":T —dToggIe Printer on off
* R6532 RAM-Input Output-Timer (RIOT) i

combination device Mulhipurpose circut for PRINT  Print Display contents

AIM 65 Monitor functions

* Two R6522 Versatile interface Adapter (VIA}
devices which support AIM 65 and user
functions Each VIA has two parallel and one
serial 8-bit bidirectional | O ports two 2-bit Text Editor Commands

peripheral handshake control ines and two R — Read lines into text buffer from peripherat

H A | O device
fully-programmable 16-bit interval timer event | —Insert ine into text butfer from Keyboard

counters K —Delete current line of text
BUILT-IN EXPANSION CAPABILITY {SPACE)}—Display current line of text

N 1 L - List unes of text to peripheral | O device
* 44-Pin Apphcation Connector for peripheral U _Move up one line

Calt User-Detined Functions
F1 —Call User Function t
F2 —Call User Function 2
F3 - Can User Function 3

CLL G D —Move down one line
* 44-Pin Expansion Connector has full system T —Go to top hne of text
bus B — Go to bottom hne of text
* Both connectors are KIM-1 compatible F —Fnd character string
C —Change character $tring
TTY AND AUDIO CASSETTE INTERFACES Q —Quit Text Editor return to Monitor

Standard interface to iow-cost peripherals

* 20 ma current 1I0op TTY interface

* Interface for twO audi0 casselte recorders

* Two audio cassette formats ASCII KIM-1
compatible and binary blocked file assembier
compatible

ROM-RESIDENT ADVANCED INTERACTIVE
MONITOR

Advanced features found only on larger
systems

Monilor-generated prompts

Singte keystroke commands

Address independent data entry

Debug ads

Error messages

Option and user interface linkage

MONEY BACK GUARANTEE
If you are not convinced thatthe AIM 65 is the best of its kind on the market,
we will refund your money immediately.

LOW COST PLUG-IN ROM OPTIONS
* 4K Assembler — symbolic two-pass
* BK BASIC Interpreter

POWER SUPPLY SPECIFICATIONS

e: 5 VDC + 5% regulated @ 2 0 amps (max)

* +24 VDC * 15% unregulated @ 2 5 amps (peak}
05 amps (average)

AIM 65 (1K) $375 00 (*$15 00)

AIM 65 (4K} $450 00 (*$15 00)

Assembler ROM — Add $85 00

BASIC Interpreter — Add $100 00

Power Supply — Add $45 00
‘Shipping and handling charge

Cant residents add 6% sales tax

TRIIGD iNTERNATIONAL

2795-L West Lincoln Ave.
Anaheim, CA 92801
(714) 821-0234

Store Hours 10 - 7, Mon. - Sat.
VISA MASTERCHARGE

Rockwell's AIM 65 Advanced Interactive MicrocOmputer can get you 1nt0 the exciting world of
microcomputers a lot easier and at a lower cost than you may have thought possible And you'll be
working with the 6500 family the advanced state-of-the-art NMOS system that's an
evenincreasing favorite for new commercial and hobbyist apphcations

As a learming aid AIM 65 gives you an assembled versatile microcomputer system with a
fullsize keyboard 20-character display and uniguely a thermal printer An on-board Advanced
Interactive Monitor program prowvides extensive control and program development functions And
our AIM 65 User's Manual will help you along each step of the way

You Il master fundamentats rapidly Then you Il appreciate the fact that unlike the computer
toys on the market AIM 65 otfers tlexibihty and expandability you would expect to find in a
sophisticated microcomputer development system

THERMAL PRINTER GIVES YOU HARD COPY — FAST AND OUIET.

AIM 65 5 20 column Thermal Printer prints on low-cost thermal roll paper at a tast 120 lines per
minute It produces all of the standard 64 ASCI characters with a cnisp-printing five-by-seven dot
matrix AIM 655 on-board printer 1s a unique teature for a Iow-¢cost computer

EXTENDED ALPHANUMERIC DISPLAY IS BUILT FOR UNDERSTANDING, NOT
DECIPHERING.

AM 65 comes with a 20-character true Alphanumenc Display Information 1s displayed with
bright magnitied 16-segment font monolithic characters 1t both unambiguous and easily
readable

FULL-SIZE KEYBOARD IS DESIGNED FOR HUMANS, NOT ELVES.

AiM 655 terminal-style keyboard frees you from the hassles of fumbling around with a tiny
calculator-type keypad And 115 54 weys provide 70 different alphabetic numernc control and
speciai functions

ON-BOARD ADVANCED INTERACTIVE MONITOR GETS YOUR PROGRAMS
UP AND RUNNING.

The ROM-resident AIM 65 Advanced Interactive Monitor Program provides a comprehensive set
of easy-to-use single-keystroke commands for debugging your programs and offers features
normally available only 1n larger e€xpensive micr: puter dev y And with the
AIM 65 Monilor there s nO guesswork involved the Monitor gives a self-explanatory prompt when
1t needs information and 1t will generate a meaningful error message «f an €rror has occurred

The AIM 65 Monitor includes commands 1o

Enter and edit programs directly no ‘opcode” memaorization

List programs on Printer or TTY

Disptay alter registers and memory

Set breakpoints trace and debug program execution

Control the Thermal Printer

Transter information to from attached Cassette Recorders or TTY
Execute programs in on-board or external RAM ROM or PROM memory
interface the optional AIM 65 Assembler and BASIC Interpreter

AtM 65'S ADVANCED R6500 NMOS ARCHITECTURE.
The R6502 Central Processing Unit is the heart of the AIM 65 1t provides demonstrated speed and
simphcity  plus 65K addressability and the power of a 56-command minicomputer-hke
instruction set

The R6532 RAM-Input Qutput-Timer (RIOT) combination device 1S used by the AIM 65
Monitor for scratchpad memory and Keyboard uperations

Two RB522 Versatile Interface Adapter (VIA} devices are provided One device Supports AIM
65 s Thermal Printer and the TTY and Cassette Interfaces the other suppoOrts two user-dedicated
B-ltne | O ports plus an B-bit senial | O port and access to two 16-bit interval timer/event counters,
on the moduie s Application Connector

AIM 65 comes with two R2332 4K Read Only Memory (ROM) devices installed These hold the
Advanced Interface Monitor program Spare sockets allow the user to expand on-board ROM up
to 20K bytes These sockets will accept user programs on R2332 ROMs or compatible PROMs. or
can be used to instali the optional AIM 65 Assembier and BASIC Interpreter ROM devices

On-Board Read Wnite RAM memory 1S availlable in 1K-byte and 4K-byte configurations

AIM 65 HAS EXPANSION BUILT IN.

And to allow AIM 65 to grow the way you want it to we've provided an Applhication Connectorand
an Expansion Connector The Apphication Connector permits you to plug on a TTY {20 ma
current {00p} and one Or two standard audio cassette recorders It also has the pinouts for the
VIA s General-Purpose 170 ports The Expansion Connector extends AIM 65's System bus —
address data and control — out to additional memory. or anything eise you mMight attach

And BASIC high-level language programming 1s a built-in option

CIRCLE 5 ON FREE INFORMATION CARD
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600 MHZ FREQUENCY COUNTER
continued from page 43

moved from its socket and a jumper wire
used to connect socket pins 8 and 2. The
input will now be applied directly to the
7208 counter without being prescaled.
You can also go a step farther and use a
DPDT miniature toggle switch (S4) to
open the supply going to the 74196 and
short together pins 8 and 2 (see schemat-
ic). You will of course have to make
allowances for the decimal point being
onc place to the right in this mode.

Calibration
Before calibration. check the regulated

supply voltage at pin 2 of the voltage
regulator 1C6. The voltage should be
between 5.1 and 5.35 referenced to
ground. Resistor R1 can be replaced with
a higher value to increase or a lower value
to decrease the regulator’s output voltage.
Allow the counter to warm up for 30
minutes before calibration.

Calibration is performed by allowing
the counter to count an accurately known
and stable signal (preferably between 3
MHz and 50 MHz) and adjusting trim-
mer C14 until the known frequency is
displayed. A nonmetallic screwdriver or
TV alignment tool should be used when
adjusting C14. The I-megohm/60-MHz
input and the I-second gate position

~ HIGH VOLTAGE ‘DELTA’ BUFFS

50 ea. 4 for $5.

Hdusi: ‘NUMBER
Ic SPECIAL

Dstta No. OGOZR umnlll.n of 22

1C' (TT1 S. Linears all

of which are lnl line 1C’s and all

are marked with house

numbers. most of which have

|| equivalent standard numbers

We are nell ng lheu IC’s at the

z z 8 Sl

Fox $ 1 o

SR A
these IC's are worth $10 each
(3 PKGS) 675 for $25.

RCA ALKALINE

F'IES- Kiven house number will
RECHARGEABLE

a Mklf of 225 [C'a
FREE'TH:- applies only to the
firet correct conversion for each
number
These batteriea are a unlque
rechargeable power source
Hermetically sealed. main
tenance-free, and operatein any
position. They are nruculurlyl
funted for. portable, batters
frnud TV receivers, portable
ﬁ onos. photoflas and
ashlights quiring  these
voltages. Limited quantity!

ONE
PHG

i -«
Gelte = A 92I 5 volts.
2V x 1% x T’
$4.95 Each 2 for $9.

Deita # AB493R 15 volts
8¢ x 2% x 5%”

$8.95 Each 2 for $17.

$13. 95 nnnnu ons. Size.6” l.x
Each

Here are soms of the most impossible tems to find!

POWER SUPPLIES

Deita = 5386R -Hated at |
KVDC at 031 ma Comp]el!li
sealed. Puah ‘on qunc

The power su| plu-l listed below
are useful r CRTs. hikh-
oltage experiments ug
2aPppers, etc.

Do"l % S595R Ruted at 11,000
VDC at approx. 3 ma. It s
tapped so it gives *5.500 and

H W6 lbs 2001526

5395m

$11.95 ,
with mig brackein \u 6 lba.
$11.95 Each 2 for $22.
Delta # 5594R Rated at 11.500
VDC at 1.15 ma. It is tapped so it
fives -6,000 and 5.000 volts, or
11,500 across the ends. Size: 67 L
x 4" ) x 247 11 8” in length
with mtg brackets. W1 1l

59 95 [lch 2 for SlB

o 3594

$9.95

Dolu B ssssn Rated at 2500
It is tapped to give 6,500
volis at .85 ma, and -6.000 volts

"L 4
B in lenkth with mtg brackets.

$12.95 Each 2 for $24.

LEASE 3
& 55¢6 pouerluppllel were u-ed
in electroatatic copiers; all out of
used eqpt, and are tested and
guaranteed!

000000000 0000000 0000000000000000

CABLE GIVEAWAY!

/

1254t
for°t |

Deita 3 6551R-Coax cable b,
Jefferson: RG-59 AU, black
PVC. Temp limits -55° to 90°C.
Dia

Delts = 8653R—Heavy duty

M uhle .omu'u of 218 Ruage

shielded wires. for audio
-ppb‘ ations, hiack PVC. Dia

Detta # 682R-Three wire 18
gauge cable, ideal for
application where a ground h
n ed or for u.e n- & line cord
we J(ﬁ Black PVC
M:lu-r) lm LC-3432. Dia

3¢ Per Ft!

“
‘8“9\ Q‘\

"IAMPEX We have acquired an inventory of A\IPFX |
< TAPE Mpc Thene tapes have been used one time by

e T 1]

mil recording |
eather "leu;" andthen weget them. On -und-m‘? :\r{\i’ﬁ:’% ]'

$1.75 (4 for 86) |

= o .’.}\\‘

& szaau

experimenters. e:recx.lly at surplus

onNLY AT DELTA
Burglar ALARM

MOTION DETECTOR

When there by a new develapment in electronics, it takes some
time before that development ia uvailable to hnhbyull and
rices. This time we have

The Motion Detector works on a CHANGE OF LIGHT. Any

change of « or More. mgﬁ;-ru the detector. Workes within a

range of 0.1 candlepower lalmost dark). to 100 candlepower
r|u{le brite). a ranie nf 1000 to 1. NO external light source ls
needed

= ed d unce ELTA EXCLUSIVE, xh
N o e e CETECTOR Thie devics deveess anymation  When left in a darkened or semidurkened room, the Motlon
u X or movement for a minimum distance of 8-ft. The necret Ia in the Detector acts as a fantastic FIRE ALARM. The light from a
. ultra-camplex custom 181 chip. which combinea the latest in single match. anywhere in the room. trigiers the alarm, so that
B € O linear & digital €ircuntry The device is completely welf.  thedevice becomes an intrusion alarm and fite alarm. allin one.
[ b conlmm-d in & case 6 x 3 & and operates from four “AA Deita No Description Sale
B = NiCud batteries. Nothing eixe is needed, for the device to perform 7 8611R Complete motlon detector kit (less
n "T  its basic function. motion detection. When motion or movement h.“.,... 24.50
u = _detected, & “whoop” alarm is sounded. The MOTION — 01072R Motion Detector Chip only, with data 895
u DETECTOR ia designed to provide either an audible or silent O S611R P.C. boards. set of 2 6.50
HE] alarm. The allent alarm is controlled by a timer, which delays [ §288R “AA” NICad Betteries, sot of 4 450
g the alarm up to 30 seconds. The ailent alarm activates a rela [ 5636R Battery charger for above 5.9%
. whose contacts are brought out to pl and will activate AN O 563SR C. Wt w
= device, such as siren, horn. tupe recorder, telephone dialer, ete charger 69.50
8 . R L
S Enclose sufficient 1
Z When In our ares. North. e :\,
o eastern """‘r'i""“\ or postage. 11
@ Southern New Hasmpshire, |
- visit our new l':jowlr ol:n, Excess refunded.
losded with many desirable
& itema that never et in the - v
3 catalog or ads, due to a TR AN
o limited quantity. ] m A E[ FCTRON[CS
120 page: J
o ATLANTA. GEORGIA sinctronic . nargams. me P.0. BOX 2, DEPT. 1R
- Dest in the world® 1 OAKLAND sT
“
2 DELTA ELECTRONIC HOBBIES ) TELEPHONE AMESBURY, MASS.
o 5151 BUFORD HWY, DORAVILLE. ATLANTA, GA. Ag1E7A 388-4705 01913
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should be used for maximum resolution.

If an accurately calibrated frequency
counter is available then allow it and the
OPTO-7000 to measure a stable oscilla-
tor or signal generator output. Adjust the
OPTO-7000 until identical readings are
obtained. The reference frequency count-
er should have at least the same number
of digits of resolution as the OPTO-
7000.

A signal generator or oscillator (15-
MHz if available) can be adjusted for a
zero beat against the WWYV signal re-
ceived on a general-purpose communica-
tions receiver. When a zero beat or meter
null is obtained, recad the frequency on
the OPTO-7000 and adjust C14 for the
correct display. A color TV set that is
tuned to a network (CBS. NBC. ABC)
color signal is phase-locked to a second-
ary frequency standard of 3.579545
MHz. The color-burst frequency stan-
dard should be used only by those who
have experience working with powered-
up TV set chassis.

It may be possible to locate a local two-
way radio service shop that has suitable
frequency calibration equipment and
would be willing to calibrate a counter for
a reasonable charge.

The Optoelectronics TCXO-70 can be
used as a precision .1-ppm timebase for
the OPTO-7000 and comes from the
factory precalibrated. R-E

SPECIAL: LM317

adjustable ( + ) regulator. $2.24 (itd qty.)

TRS 80 CONV/ERSION\
% KIT: $109, 3/$320
\
|
l Assmllnlad $270
I

BOARD: $200 -......

s tul y static and comes with sockets and Dypass

guaranteed for 1 yr.. includes DIP shunts, and uses 250
ns chips for 4 MHz operation. Upgrades 4K TRS-80 to
16K. or populates Memory Expansion Module — our
novice level instructions show you how. Also suitable for
APPLE computers
OTHER STATIC
ECONORAMS" AVAILABLE \
IN 3 FO RMS: unkit (Sockets. bypass caps
soidered in place): assembied /tested; or qualified under \
our Cortitied System Component high-rellabiiity pro \

H8 COMPATIBLE
12K X 8 MEMORY

AN N

H Name ki .
8K Econoram Ir*  S1 $139  §159  N/A
16K Econoram IV* S1 $279  $314 S 414
| 24K Econoram VIP® 5100  $445  $485 S 605
| 32K Econoram X 5100 $599  $649 S 789
’ 32K Econoram XI* SBC N/ N/A  $1050
32K Econoram IX™ $650 N/A  N/A
SEND FOR OUR FLYER
Yzms A u
$15 min) call {415 562-0636. 24 hrs \
/ @® ELECTRONK ME \
BOX 2355. OAKLAND AIRPORY. CA 94614
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540 Weddeil Drive, #4, Sunnyvale, CA 94086

of projects may be built. Spec shs & application

TL500 Analog Processor

is designed for use with the TL502. Spec sheet
TL502 Digital Panel Meter L.D.

interface with 7-segment display. Spec sheet

LD130 A/D Converter

Instrumentation. 34-pg. Spec & Application not

7-function Universal Timer and Stopwatch. Start

Spec sheet & 10-page Application notes

32.8 KHz Crystal

SN6477 Complex Sound Generator
This is a programmable sound effect generator capable of pro-
ducing a wide variety of sounds from high to low frequency.
Using this chip & a small number of inexpensive parts, a variety

MM5865  Programmable Stopwatch

® \TEGRATED
I- ELECTRONICS

(408)734-8470

$3.50

notes $1

$8.50

The TL500 contains all the active analog elements for an auto-
matic zeroing and automatic polarity. It is a 13-bit dual-slope
A/D converter that has true differential inputs. It requires 3
caps. & 2 resistors with no special matching or toierances. it

$

$5.50
This is a 4%-digit Digital Panel Meter L.D. that is designed to

interface with the TL500 analog processor. It provides base
drive for external PNP digit & segment drivers providing direct

$5.50
Single-reference voltage, auto zero and autc polarity. It is de-
signed for Digital Voltmeters, Panel Meters, Digital Thermo-
meters, Microprocessor Interfaces to Analog Signals, & General

es $2.50
$7.50
/stop with

elapse time, start/stop accumulative event time, split, sequential
total elapse time, rally total elapse time, program up and down
count. It uses 32.8 KHz crystal or external clock.

s

$4.00

Minimum orger $5.00 US currency. Check or money order only, Add 5% to cover shipping snd
handling charges. Calif. residents add 6% isier ten. Santa Claes County residents sdd 6.5% ssies tax.

.00

.25

.25

.50
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s - =
The SE-01 is a kit that contains all the parts % %1
needed to build a programmable sound ef-

fects generator. Designed around the new
Texas Instruments 76447 Sound Chip, the

ELECTRORICS

The next time you need
a tuner repaired or module rebuilt:

Remember

FAST SERVICE
Remember

PROFESSIONAL QUALITY
Remember

ONE-YEAR UMITED WARRANTY
Remember

PTS ELECTRONICS

N

PTS ELECTRONICS, INC.

SEE THE YELLOW PAGES FOR THE
PTS SERVICENTER LOCATION NEAREST YOU
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30 Gauge NEW ITEMS:
KYNAR Insulat. MV1824 Varcap Diode 10pid Nom, 2.1
Turung R a9¢
500 FT .

board provides banks of Mini DIP switches
and pots to program the various combina-
tions of the SLF Oscillator, VCO, Noise, One
Shot and Envelope Controls. Another IC is
used to implement an Adjustable Pulse
Generator. Level Comparator and Multiplex
Oscillator for even more versatility. The 3%”
by 5" plated PC Board features a prototype
area to allow for user added circuitry. Easily

=y
IL-1 OPTO ISOLATORS

AND D

|
\
| ot THEs LAST
i

I :

— —)
PNP
S — o GHZ! TO-5 Case style. House # 50¢
. MF CA000B Ya Wah Aucko AMp 4 pin plas.

RS HI10103 100V 3A SCR Unra sensive

2NS583 High Freq Amp 1 wan @ 15

w \ ) e pack 50¢

MO 100 gate dnves from TTL YO-220 s5¢

MPF131 N-CHANNEL HI03$S 50V 3A Trac Senstive G-u
DUAL GATE MOSFET

programmed to duplicate Explosions,
Phasor Guns, Steam Trains, or an almost
infinite number of other sounds, the unit has :
a multitude of applications. The $16.95 price st ¥
includes Assembly Manual, Programming
Charts, and 76477 Chip specifications
(speaker not included). Available from stock.

[+

*9080000

APACITORS
7200 w0 @ 14 vDC
aadta

V100

1
20V Dl Taat
10V Dip Temr

DPOY Togaie
ALCO C8Y-022
14 @ 1259

YOU'VE SEEN IT DN QUALITY res

STEREO GEAR J
N \ _ — 5% }
BLACK INSERT

FANTASTIC SOUND EFFECTS |
CHIP

BRUSHED g — 115 28 PiN WARVEL CONTAINS A LOW

CHAOME / NO I
f LATOR ONE SwOT, MiaER A

ENVELOPE CONTROL WiTh 8 PAGE

LM3900 QUAD b .95

NORTON AMP = —— s

——— —
= y ~ = e v \
y (" 733 FAIRCHILD U paeMIpIER @& T )
| MC1351P FM.IF amP RESISTORS [IOOV
a t
AND DISCRIMINATOR HARD TO FIND SCR ‘
b ': '; it I VALUES] 1.95
e ExTEAN,
wirs DUAL LOW NOISE Lonm @ sw | Pertect tor baitery
Bfouecomily ror S% AUDIO PRE. AMPLIFIER 25 ohm @ SW chargers. unemng
OTHERS 1OX | YOUR CHOIE supphes. Crowbars
| S ot \_89¢c 2169 7100 ‘
MJ900 - MJ1000 ’ ALL COMPONENTS 100
OMPLIMENTARY PNP tiP DARLING- . GUARANTEED
TOwn FOWER TRANLSTONS b AMPS -
£ SCrauaric WIDEBAND 1 AW 508
PO 81.00
:/o"w Germanium Dwode
NPM OUSE ¢ 100 Garmanum Dode 107100
2 A OIS § HOUS: I9¢ ~
BULLEY ELECTRONICS > =
PC Board insemon  100/1.25
P.0. BOX 19442R (214)823-3240Q s " P UNMARKED POWER DIODES with
DALLAS, TX. 75219 B v x 3/1.00 cathode bands Guaranteed 10 be at least
-NO COD'S A0D 5% FOR SMIPPING ORDERS UNDER $1C 602 RAMMABLE  LLUS soc/ 400PIV @ 1A 100% Good pants Epoxy
“SEND CHECK OR MONEY - TEX RESIDENTS a0 3% TaX  ADD .78for HANDLING YgVpoay n g case o
ORDER OR CHARGE CARD NO. - FOREIGN ORDERS A0D '0% i )
PHONE ORDERS ACCEPTED ON VISA & MC R
— ———
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Model 1432-P ; : s ‘
- 1471B-P - Pl e e &
_ 1403A-P 5 "
New 15MHz portable — e ocp Dual-Trace 5 -10MHz 3 5MH; Solid State _‘ggm;a“ ¢

3’ dual-trace scope Dual-Trace 5 -15MHz  Triggered Sweep Oscilloscope

Triggered Sweep

Triggered Scope
/. 7 nS . M

e: sweep generator. marker
or. "rafme Dias supply & [
sofy pack -ﬁ ntercabling chan S and generator
CA - lectu « ed intema i hll a{lely tch
Television Analyst model 1077B Brtrols 8 Concentrate v "' r\: s
e Cyts troubleshooting time in halt e P 1€ gna pt oscillos VM) inic easy 1
.ll. stitut !nnhec ré range of signals present Mode|415
set. black-and-white or color « Honzontal a
9\ al drve for soid state and tube type cir
o Audio output @ Buill-in scanner for test-pattern Sohd State RF Sugnal Generators
shdes (supplied) or any 3 x 4" postwie transparan: 0 > vidually
® High-voltage indication & 8 VHF channels. .a I *"n S P Jsv able hne oulp 2
UMF channels 14.83 4 N =
eter provide v 51 t
wmk wr C I g ates
. (_ tputs of 1 uV e Int
Digital iC Color aibiaicrhas L t
Generator/ Model E 2000

Analyst ' ) INC
S [ Beto ot ronoﬂm -
N
L ST PUSTAIE E o CHECK OUr PIICES. . ™ 0 e svor orscount centen 2050 oo

AF c
e oscators & ,,gf;;;ggﬁszeqxegpa e Call TOLL FREE wmaster Charge Bank Americard, Visa, €.0.0.'s accepted.  \cumance. N v

3

F or video stages. Plus all standard color 99"8'3' Use (am) 645 951 8 FREESM for new 1978 calalog of over 3 000 fems 163 pages ot ada approp

4
® Switchable horizontal and veriical Sync output ,' “ fest equipment €8 1ools tubes. componenls and elecironic supphie: sales tax

4= CONIINENTAL SPECIALTI
VVIRMATY .1 00 MHz 8-D|g|t Counter $119.00

and Video Analyzer i PS5O0 500MHZ Prescaler $52 9 mmﬂ

. | BTy Digital  [[WLX= 1] Transistorized[BSR Changer
Capacltance Meterf . .. &dcfcg";dge Accessones
' - “'13271 95 S 82495

CODE-A-PHONE

elephone Answering Devices
Wiremote W
— Command | .

SENCORE

WAHL B ISORLP
Model 2800 NEW |SO T|P .
. $85 .ﬂ. Weller- Xcelite, Quick Charge
Mode) 2610 §110.50
MHz Mimi é%‘ i‘ s ) et T
Osc"loscope _ Jug-llMl $52 95=om:}¢ | '3!1 Dual POltable ‘

Model MS 15

5260.95 (8 41|

A ey

Service Master Attache StY'**ﬁ@ SR Trace

Tool Kit Tool Cases g2 moo: | n oo h e Lscope | — e et
Modet 935M MODEL TC100/S1 .7 99R ac Function c g

ode T00| Gene'au" Mndrlldﬂf‘. H

$42.95 rou, \,\ \i'*r.al

NOW AVAILABLE ' with 2
Ouat Frace version I LEADER y Jo4C precision |

ModrIM;ﬂSRe $335 336995 SupER Woael 6007
— [=§ — 20 MHz. : SPECIAL $65. 00

Model LP 1 | Logic Prabe ‘Dya' Trace Lo o050 oo | IN-DaSh

: \ | AM/FM 8 Track
$43.99 o se5a50 [\ Qi Stereo g
e s cm s

$663.

with peobes

” omplete
.« ML

s M Tl e el 3 e Mo e
> POCK K « a

R Lty A G 30MHz QBB Cosserte,  (800) 645.9518

E . gv§~0 $49.50 [~ Portable cas aes StereoJ Macnmys < sl Ao

w lI)\uto Séereo 40 Watt JVOM Multimeters (F:requency .50 00 et ons orser ’

w ower Boost g ¥y Lounter{T ansistor Tester

S WPOW.a0°" % 524 95| 20K ohm/v $19.95 R T 522,00 'y ' FORM
< 1K ohm/v $3.95 $59.95 | -
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BRAND NEW!

JUST RELEASED
1979 IC MASTER

2500
pages

Complete integrated circuit
data selector. Master guide to
the latest |.C.'s including
microprocessors and
consumer circuits.

Free Quarterly Updates

$39.95

TTLLOW POWER SCHOTTKY PLASTIC DUAL-IN-LINE I.C.

Part No. Price

Dual In-line

Part No_ Price Part No Price Part No Price Part No. Price Price

» ' F-’aﬂ No Sockets-;'y&sgsg K ET FOR IC PACKAGES
00 IS 74LS47 7415123 74L5253 4L5368 ® HIGH RELIABILITY GAS TIGHT JOINT
e pasis 8 7aisise asie 148 sy 17 Erestouaity | 2 Iveullib ol sin:,
4L.502 [ 89 74L512% 7415260 74L5374 ocke vaila Ul 5
4L y 9 415126 7415261 45375 Anywhere -:cﬂwr;A:rnNGwn(N DLDERED T
74LS 19 74L5132 7415266 74LS377 © FLAMMABILITY RATING 20V ¢
74LS 74L51 741527 415378
740508 7405136 ,:Lg; 75 7415379 Stock level  Contacts Price
74LS09 74L5138 LS? 7405386
74LS 7405139 6 4L 4S280 175 743300 44000 8 PIN n
4LS11 74LS145 74,5283 241 S39 620000 14 PIN 13
aLS12 : aLS147 7415290 8 741 $395 410000 16 PIN 15
e S b 8 B Lo 4LS3% ) 38000 18PIN .19
4LS 14 5 me .
74L515 4LS 74 7415399 21000 22 PIN 27
74 1; 4115 ;ALgAZg 59000 24 PIN 28
LS2 7405156 41544
74LS157 5 52 3 5 745447 140000 28 PIN -36
74LS15 9 74LS2 3 7415490 197000 40 PIN .48
74L.S 16( ) 4LS2 i 2 4
74LS 161 34 2 74LS669
4LS1 4LS6
74
7418164 MICROPROCESSOR
7415165 4
74516 7415251 CHIPS
74LS1148 74051 AL CPU's
7418122 7405169 7aL
>tock level  Part N Price

9300 8080A %:855.50

LINEARIC.'S , MOS Static RAM'S 18800 6800 B-987.95
wgg;r« ag Quad Op Amp Stock level Part No. Price
N 4 Quad Comparator INTERFACE
555N-8 29 INTERFACLE
txgggg 14 59 Duar Timer EXI ” %1 41, f}oNs 7.50 SUPPORT CIRCUITS
LM N 34 ol r
LM723CH 39 303382 2?8:‘-331& 88000 2102LFPC 1.19 | tock level  Part N Prce;
LM741CH .37 Op Amp 13000 8212 1.98
LM741CN-8 24 Op Amp 1K 350N_§(L0w Power) 245 395
LM1458N-8 30 Dual Op Amp MOS D ic RAM'S 700 8214 285 3.
oS Sxnls o ge e
[ GENERAL N\ Stock level Part No. Price 1100 !
600 8226 1.98
ety e | A 5 AMP Single Phase 2000 4K 3?09560 3.95 1600 gggg 2.;2
Stock level  Part Nc rice  Stock :::;:" art (:‘ = w’:ce 1050 :
. o s R e Ay 23000 4K 4027 2.95| 2800 8251 545495
7,3 N 00 oak 4K(4K x 1)300NS 16 pin 400 8253 14.95
i ' 48000 16K 416-3 9.95 | 16000 8255 595
29Mion 1N y 200NS 600 8257 9.95
162000 16K 416-5 7.95 250 8259 1495
All new major manufacturer production H 300',6 — 4800 6810 398§3.50
material offered. Largest variety of device UART's 1100 66820 #883.95
o Ypas availabie mywhece. J | Stock level Part No. Price 1900 6821 204 332
588 4.
38000 AY5'101 3A 4.95 ?388 ggg 5496 4.95
Z80-CPU 1495 Z80-S10/0 59.00 -
ZBOA-CPU 2495 Z80A-SIO/0 68.00 -— 6909_ AY.§ _1 0 l ii.gé 100 6843 29.95
280-PIO 7.95 (common Tx & RX clocks TIKCMOS RAM 100 6844 35.00
. w e 1 :
ﬁgg’?;?f 1; gg 280SI0/1  59.00 Stock level Part No. Price - BENS @9
ZBOACTC 1195 Z280ASIO/ 6800 18800 5101 4.95 100 6501  6.95
46.00 (separate TX & RX clocks 450NS { Low Power) 100 6502 39.95

without DTRB|

P.O. BOX 1035 FRAMINGHAM. MASSACHUSETTS 01701

Over - the - counter sales,

12 Mercer Rd.. Natick. Mass 01760

Behind Zayres on Rte. 9

Telephone Orders & Enquires (617)879.0077

IN CANADA 3 LOCATIONS

MINIMUM ORDER $10.00 ® ADD $2.00 TO
COVER POSTAGE & HANDLING

Foreign customers ptease remit payment on an
international bank dratt or international postal
money order in American dollars

5651 FERRIER ST
MONTREAL. QUEBEC

4P 2KS
Tot: 1514) 7356425

4800 DUFFERIN ST.
DOWNSVIEW, ONTARIO

M3H 559
Tel. (416)661.1115

BAXTER CENTRE
1050 BAXTER ROAD
OTTAWA, ONTARIO
K2C P2

Tel: (612} 8209471
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m MICROPROCESSOR COMPONENTS The Incredible
m——————=80806A 80B0A SUPPORT DEVICES: y _—'MICROPROC(SSOR MANUALS'+ upenn whistle 103"
ELECTRONICS K lts 0 R Mo T s K] 4
8214 ey 5.95 Manuat 500
8216 Din 9
Regulated Power Supply| i ool I $139.95,, 0.,
159 2513 c 1 Generatorfup 5998 |
 Uses LM 30%K G L T S BBtk T T b o
« Heat sink provided 795 MMS23ON  2038.Bi Read Onty Memory g ||| e el - e L I
« P.C. board construction | @ 9. 1 149 s - n s i o i ot s O e ont Y S
« Provides a solid 1 amp :‘. Sy ,.”,2 101 P i J;' Data Transmission Method Frequency-Shi Keying. full-duplex (halt duptex
5V 259 s 9% 1m 024x1 Dy % , Segegvic
« Includes components, | ——— 680056600 SUPPORT DEVICES————— 21013101} 256X Star 35 | oo o T T SR PSS
hardware and inSUUCHIONS | Mecoocs b win coct s T ! aecive oane Fegatnegy SN e
« Sizes: 3-1/2"x 5" x 2" high | Mcesroum 128 snc Ra 53 ] [ 355 | Tiaoimi Cranae Freauancies  Sascn seiccune Lo (o 1070 pace
5828 e 4 Statc 45003 995 PRl (R  2225mi
JE200  $14.95| : # D wsone 135 | i St v
7 n 5 g
] . L6852 a Adapt. 9 21143 10244 § 00ns 10w er %% ;o g
Function Generator Kit | =« B % go o omed S T ey | R e e et
M 95| 3200 e Y, Digial Data Intertace 3 cerver
[ 1a0 3-State Bus. Trans {MCBT26) 24 19 16x4 la 1 o
o :)':)“\:'sdesslge bat?::u:lzve& ——— WICROPROCESSOR CHIPE - MiSCELLANEDUS — 934“' ;;sn E 3 ?’g Pows: Aeguirements 120 VAC. § se. 10 Warts
2 P 9 i = Paysical A on a by &
PR square wave 28 g UPOAM ! i p cut board. All companents inciuded
- Frequency range from 1Hz | &2 - e OB 16k e Y. 3 REVICourey Ao%opto 308
to 100K Hz 80 880 MPU wiekoch, REM. 10 imes 1985 ¢ (RITIEH J - TRS 80
-t . Output amplitude from | #80% ) 1w MR ¥ ! - 16K Conversion Kit
0 6 The 16-B11 MPY w/harawar=. muttioly TMS4045  1024X4  Stane 1495
L g e N6, dalia L ey 99 [ s | Expand your 4K TRS-80 System to 16K. Kit
A Sl’mmy R D i G R comes complete with:
\, . 6V split supply o : * 8 each UPD416 (16K Dynamic Rams)
N - Includes chip, P.C. board, | 0 — — s * Documentation for conversion
y = I FAMOS
%z’::onems and Instruc- | wwsoren 332 LDy 89 Ms2516 16k EPROM(Intel 2716 99 TRS -1 6 K $1 1 5 . 00
27 “Requires single - 5V Dower supoly :
; . L% Tukn  we GO et w9 | Special Offer - Order both your TRS-16K and the
JE2206B  $19.95| % R - 1% | Sup’R" MOD Il Interface kit together (retail value
o 2 equres 3 vonges, 1. -5V =l $144.95) tor only $139.95
il o S AM 4
& b Tristate Bipolar 349
Digital Stopwatch Kit | .. B e i3 COMPUTER CASSETTES
v : % gty s09%  Bipok 395 + 6 EACH 15 MINUTE HIGH
« Use Intersil 7205 Chip : N G foe 1 1% g
- & & S 74 X er File 195 : QUALITY C-15 CASSETTES
. Slacted lhn:1 double-sided - el e Ja + PLASTIC CASE INCLUDED
= LED : g;lray (red) - S 29 12 CASSETTE CAPACITY
. i » ADDITIONAL CASSETTES
- Times to 59 min. 59.59 sec. with . NEW” IN STOCK.. AVAILABLE #C-15-52.50 ea
2 auto reset
> “| P+ Quartz crystal controlled | .. POW E R AC E | CAS '6
2 i « Three stopwatches in one S = k- ..&.
single event. spiit (Cummulative) ALL-CIRCUIT = $1 4.95
and taylor (sequential timing) EVALUA TORS WITH PO WER . (Case and 6 Cassettes)
|« Uses 3 pentite batteries ug-in e points will hoid up to 18
:‘m + Stze. 4.57x 2.15" x 80 o Breac lements accer zes uding SUP R MOD " )
JE900 $39 95 RI1L L ang WO:‘og T0-5's and dis UHF Channel 33 TV Interface Unit Kit
retes with leads up 10 0
- Bp ooyt I | o ok S
- e n ade via soldertess, pl
4'D|g|t C|OCk Klt m:’:‘sv ffnk'l".:."rélf..&' pa :" s . " home computers. CCTV camera
POWERACE 101 -General purpose model for e Interconnect with any Souc 20 (o 30 AWG wire. 3 Apple II. works with Cromeco Daz-
‘ prototyping all types of circult o Brea ’no‘"v r”:'ﬂls a'vec;no-mlf‘ ,;: . P Zler, SOL-20. IRS-80, Chalienger,
- #923101 $ 84.95 SRS el
i . POWERACE 102 -Complete digit prototyping 1ab e Short-circurt-prool fuseg pawer supplie [ * MOD 1l is pretuned to Channel 33
E with butlt-in logic probe o Doerate 00 110 1o 130 VAC a1 60 Hz y (UHF)
#923102 §114.95 © Space-age compact Styiing and mgh-grade compo 5] * ncludes coaxial cable and antenna
« Bright .357" ht. red display POWERACE 103 -Triple-oLtput power supply 4,‘,';'5 i 1 | LoeEian tranStormer 0
- Sequential flashing colon for prototyping both linear and digit clecuits ® Al moders are 7.5 wide 1157 deed and <0 high MOD " $29 95 Klt
« 12 or 24 hour operation #923103 $124.95 ea) 0 757 mgh {Iont} and weigh approx 2 5 Ibs
» Extruded aluminum case (black) 3%-Diglt Portable OMM 100 MHz Custom Cables & Jumpers
- Pressure switches for hours, minutes and hold modes | £ . = 5 = 8-Diait %
« Includes all components. case and wall transformer i B 9 ex‘ e ,4’4\
« Size: 3-1/4" x 1-3/4" x 1-1/4 . Counter u
. Jee - -
JE730 $14.95 : o e i T DB 25 Series Cables
. . : e mpletely ‘mlm‘):nlpl!' ang esternal Part No Cable Length Connectors  Price
P - g LIZRION poed/s505] 0825P 4F 2-0P25P §15 95 ea
6'D|g|t Bahows 1 : MAX-100 §134 95{ o - e -
1563 B?SP-‘ 4 Fl 1 '.)P25r 255 §$16 95 ea
g ) -0 $17.95 ea
Clock ! CIAC Dlp Jumpers
X - w ' DJ14-1 i RN $1.59 ea
1 d 0J16-1 1h 16 Py 1.79 ea
- ; - Kit Model 2800  Accsssories ACCESSORIES FOR MAX 100: pa2sen i 124188 AL
" 2y N ACIAGaDIaTIBGZE] 1$9:00 Mohlh Cnunlv !llmlnnnv D414-1-14 g (B 21%¢a
s o e g T
. i 4 .00 | charger/Eliminat D424-1-16 1 2:24 P 495¢
« Switches for hours, minutes and hold functions Carrying Case LC-28 7.50 | ottt vac Moset 100 _ G459 % ¥ For Custom Cabies & Jumpers. See JAMECO 1978 Catalog for Pricing
« Hours easiiy viewable to 20 feet
+ Simulated walnut case @i)f= SES Mini-Max 6 pigit 50MHz Frequency Counter - »_ CONNECTORS
« 115 VAC operation  Guaranteed frequency range of 100 Hz to 50 MHz m P ini
« 12 or 24 hour operatio « Full 6 dign display with antiglare wind 25 Pin-0 Subminiature
Includes all cnm'l))onelnt'; case and wall transformer v e . . Fllmy aulaglma;?: r‘.ayn:el 1?31?!3“5!‘0‘01 0['4" qev. input ievel switching not required DB25P(as pictured) PLUG $2.95
: & I ol = o Lead-2er0 blanking- P zer0s 1o the iet ol ine irst non-zero it ae blanked. Kilo Hertz (a5 picture At
» Size: 6-3/4" x 3-1/8" x 1-3/4 ;nd Meja Hertz decimal points automatically ight up when the unit fs turned on g §5 OCKET o ; .';g
JE701 $19.95 S ool yonigeipreecbi 8512251 Cabie Cover for DB25 P or §
sl MINI-MAX  $89.95 63-Key Unencoded Keyboard
Jumbo p AccessoBies For Mini-Max
[P art No., escription Price
~ MM-A4 i $395
6 Dlg lt MM-E’.‘)C favfy"‘:; case g 95
MM - ut i h Cl
Clock - AC? ;"fgv Rt B %
MM-A acapl
[%2] Klt w ot L2 This is a 63-key. tesminal keyboavd newly manufactured by a
O - $5.00 Minimum Order - U.S. Funds Only Spec Sheets - 25¢ large It is with SPST keys,
> Y : i i - A d A very solid molded plastic 13
= « Four 630" ht. and two 300" ht. common anode displays Californis Residents — Add 6% Sales Tax 1979 Catalog Available—Send 41¢ stamp una'nacheo to any kind of PC board ry
8 + Uses MM5314 clock chp X 4" base suits most appiication IN STOCK $29 95/each
» Switches for hours. minutes and hold functions W PHONE B
5 « Hours easily viewable to 30 feet “‘ec,‘\\a\ﬁ° a s: ;: : ORDERS Hexadecimal
w | - simuiated wainut case 19 WELCOME Unencoded
g |+ 115 Vi oenaton ® | ELECTRONICS IR Y Keypad
V « 12 of 24 hour operation 4 rmme of SAMES ELECTRONKS of Caltorms
O | . includes all components, case and wall transformer MAIL ORDER ELECTRONICS — WORLDWIDE 19-key pad Includes 1-10 keys,
A \-Size: 6-3/4" x 3-1/8" x 1-3/4 1021 HOWARD AV.ENI.IE, SAN CARLOS, CA 94070 ABCDEF and 2 optional keys and a
=S JE747 $29.95 Advertised Prices Good Thru January shift key. $10.95/each
94 CIRCLE 20 ON FREE INFORMATION CARD
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7 400 1TL - sw s A, TELEPHONE/KEYBOARO CHIPS
A AY-5-9100 Push Button Telephone Dialler $1495
SNZATON 2 nn; AY-5-9200 Diall 1495
‘ - -9 f
SNHTN 29 b Electronic Home o - A;gm S%Sn% GI:mmuv .9
SNT400N % SNT47IN 3 SN741608 Security Timer et AY-5-2376 eyboard Encoder (88 keys) 1495
SN7401N 1 SNT4TaN 3 SKT4161K as N et e rog o Ceoa - HDO165 Keyboard Encoder (16 keys 79
SN7402M " SN747SH 49 SHT41628 195 o » 740922 Keyboard Encoder (16 keys 995
SNTATIN 18 SNTATEN 35 SNTAIEIN 89 | i s ouars b sereng Pey O ant o ot v ponrn i .
SN7A0N 18 SNTATN 500 SNTA16AN B9 | weve youre awar / 3 ICM CHIPS
SNTA05N 20 SNT480N 50 SN74165N 89 © o~ 1CM7045 MOS Precision Timer 2495
SNT406N 2 SN7482N 99 SNTA166N 125 || Uneee other siactiomechanccal tmers Vigite Can wmulate ihg hgrang / Pave ICM7205 guos LED Stopwatch/Timer 1995
SNT407H 2 SNT48IN Ed ETCARE N eiaivhdialoreitiotigomeiviaiinbte i pinipont 1ICM7207 Oscikator Controller 750
SN7408N 2 SNT485N ] NI 158 | o e e e e tomean apan tor s & ome Seven Decade Counter 1995
L SKTASN 35 SNTATIN 800 | L e e uer chooses a Kghing peten el 1CM7209 Clock Generator 6%
SN7410N 10 SNTBN 175 SNZAITIN 125 | depscts s resi e panem He thun sats the Viphie clock and room
SNTAUIN 2 SNT490N 5 SNTA178N 83 | panem sccomnghy 15es ber chart beom ) The house actualty loors NMOS READ ONLY MEMORIES
:umzu 2 SN7491N 59 SNT4175N 79 | occoued stmougn ao one 1 rome MCM6571 128 X 9 X 7 ASCIl Shrfted with Greek 1350
N741IN 40 SN7492N 43 SN74176N 19 MCM6574 128 X 9 X 7 Math Symbol & Pictures 1350
shraun 70 SNTAN 43 SNTIN 73 | Eam o me Vg e o e T e o Part Number MCM6575 128 X 9 X 7 Alphanumenc Control 1350
746N 25 SN749UN 65 SNTAITON 105 el otits dpic Generator
SN 100m wchen N 100m ana Outwas POTCh gAY A% 10N slate COM vcl.' Character
SNTATIN 28 SNT495N 65 SNTA1BON 79 | ponents asscre e wrer long droducs We and resabasty
SNT420M 2 SN7496N 68 SNTAIBIN 195 _— MISCELLANEOUS
SNTA2IN 2 SNZAGTN 300 SNT74182N 9 Technucal Specihcations s;g 9% @c1. | 1Lo074cN Quad Low Norse br-tet Op Amp 249
SNTAZN 9 SNTA100K 88 swatgaw 195 | e T [ —— - ® | TLagCN Switching Reguiator 449
SN7423N » SN74107N 3 SNT418SN 195 hanes e Yo TL496CP le Switching Rnumuv 175
SN7425N 29 SNT3109N 59 SnTateen 995 | Grven oquacrrent 1" 10/11 Presc 1995
SNTA26N 29 SNTSUIEN 185 SNTA1BSN 395 e 0¥ X0 WL | Ore e e 95H90 Hi-Speed Dwide 10/11 Pmcalav 195
SNT42TN » SN73121N 38 SNTA190N 128 Seturer—engie pow 4N33 PnowDarﬁr?tnn Opto-Isolato 395
SNTAZN 3 SNTHZN 39 SNTHIOIN 125 MK50240 T -wnm 1750
SN7430N 2 SNTAI2IN 19 SNT4192N 79 DS0026CH 5%1 2-pnmr.&05 375
SN 7 SNAISN 49 SNTAION 79 DISCRETE LEDS t TIMEX 71001 TiL308 27" red num display iy 00 logic chip 10 50
SNT4IIN » SN74126N a9 SNT4192N 8 . LIQUID CRYSTAL DISPLAY MM5320 Tv Camera Sync Generator 1495
SNTAIN 2% SNAVIN 78 SNTAION 69 XCW S -‘25 dia. FIELD EFFECT MM5330 s Dot DPM Logic Biogk 595
SK7439N % SNT136N 75 sn7a1osh 89 | XC5566 orm 1 XC200R 581 01107111 3 v Dignt A/D Converter Set 25 00/t
SN7440N 20 SNTiaN 79 sNigTh a9 | XCO56Y  yellow :5‘ XC209G 0"'" (31
SN4IN g SNTSVZN 295 SN7argeN 149 | XCS56C clear 1 XC200Y yellow 4 $1 LITRONIX 1S0-LIT 1 SN 76477
SN7442N 49 SNTA1AN 295 SNTAI9N 149 .200° dis. q 105" dia. Phato Transistor Opto-Isolator SOUND GENERATOR
SN7443N % SNAISIN 295 ::n;szog g 33 {E"’m" ;e’ge N 2';‘ XC526R  red 581 (Same as MCT 2 or 4N25) Generates Complex Sounds
SN7434N 4] SN74145N 79 74251 o o XC526G  Qreen 4% Low Power - Programmable
Shrassy s SNTATATN 1% St 79 | XG22v yel XC526Y  yellow 4181 4DIGIT — & CHARACTERS 2/99¢
SNT44BN 69 SNTHIEN 129 SNTAMN 228 70 dis. XC526C clear 3 S
EAT] 5 Bl (3 ey 1% | wvioe e o 190 dis 200 X 120" PACKAGE TV GAME CHIP ANO CRYSTAL
il 2'3 L e swisesh 88 | wuso .n'l'.rg dia. ot XCHIR e 581 INCLUDES CONNECTOR AY3-8500-1 and 2 01 MHZ Crystal (Chp & crvsm
SN7481N 20 ss«"mm 59 i«;am ssg \NFRA.RED LED :gms oml:: :g: }:gg::vanxﬁm s:.gs includes score display, 6 games and select 3
SN7453% 2 741540 99 N7 sl & -Reflective .25
SNPISAN 20 SNZaISSN 79 SN2436ON 69 LA 16 1gi Gttan XC11C  clear 431 oy S e 1%
S S 5 i 13 L S DS RHFIS 440 3.20
NTI60M SNT415TN 65 74 1 . 1
combl SRIE 155 JEZTOGEA 14.95 XR2567  2.99
20% Discount m pcs combinad order 25% 1000 pes combined order | O ..DI PLAY LE POLARITY wooemee | b 150 JETNEEB 19 95 e 8
04000 2 03070 S5 | MaN)  Common Anode reo Mo T2 wmenn comormosers 1 0 g 3 =i 3.2
03001 2 c/ MOS 04071 23 [ wan2 527 Dot Matnires 00 4%  WANGTAD CommonCamoverss0D S0 99 | XARS. i s e ety o
€002 23 04028 04072 9 | maw3  common Camode-red 125 25  MANG750 CommonCamooered - 1 560 99 T 128 520 XRA 380
01006 119 01029 1 19 Emu‘s 139 | man4¢ Common Catmode rea 187 195 MANGI60  Common Anode reg 60 L] ,’(:m“w 130 ;ﬁ 175 XRa212 208
CD4007 28 04030 19 04081 23 | mav 76 Common Anode-green 300 125  MANG80  Common Cathooe red 60 %
04009 3 04038 % cos082 23 [ ANy Common Anoce-velow W 8 o Common Anode red - 1 w | XRUIEAH i‘g %}; 7 gg ;m%g a :"5'
04010 ) CD4040 119 €D4093 99 | MaN72  Common Anode-red 300 9% DI04 Common Cathode-red 300 % Ase 13 i 3% XRATE 147
CD3011 23 04041 125 04098 249 | MAN74  Common Cathode red W0 125 DLAr Common Anode fed 300 % | XAt - :
04012 2 04042 % MC1409 1395 | MANB2  Common Anooe yellow 300 % DL Common Cathode red 500 149 DIODES TIPE VOIS W PRICE
CD4013 kL] CD4043 8 MCI4410 1495 | MANS4  Comman Catmode yBiiow 300 9 oLy Comman Anode-red 600 125 INGDOZ 100 PIV 1 AMP 121100
D401 139 04044 89 MEI-UH 1495 | MAN 3620  Common Anode-orange 300 9% 06 Common Anoge red - 1 60 149 | Tree  wvouts w PRICE  1n4003 200 PV 1 AMP 12100
04018 119 04046 179 MC13419 505 | MAN 3630 Common Anode orange - 1 300 9% o7 Commaon Anode red 600 19 | N6 33 a00m 4100 INMOO4 400 PW Y AMP 12100
CD4016 19 04037 250 MC14433 1995 | MAN 3640 Common Catnode orange 300 9 oLne Common Camode reg - 1 630 149 | 7St 51 100m 4100 1NSDDS GOOPIVIAMP 10100
Gomts % Goios s 0w o |uamekid ComerCeeomse 0 90 DB Commemcimeoens MO 35 | W 53 Mom 4100 mior weomviaw 101
& MA! ;ommon Cathode-Orange mon T 1 62 A 41 N4 1 1 101
04019 9 CD4050 19 ME”% 1450 | MAN 4710 Common Anode red 00 9 FND7O Comman Camode 250 g: INPSE 68 $00m 4100 IN3600 200m 6100
CD4020 119 CD4051 119 MC1 4 350 § MAN $730  Common Anode red - 1 400 9 FND358 Common Cathode - 1 357 INTS? 90  400m 4100 INA148 5 10m 15100
D102 139 04053 119 D508 395 | MAN 4740 Common Cathode red 400 99 FND3IS9 Common Cathode k- 7% IN?59 120 400m 4100 N$I54 35 10m 12100
04022 119 04056 295 04510 139 | MAN 4810 Common Anodg-yeitow 400 99 FNDSO3  Common CathodetrNDSGO1 500 9 | g5 82 400m 4100 NS 75 25m 15100
04023 2 CD4059 995 D451 129 | MAN 4840 Common Camooe veow 00 99 FNDSO?  Common Anode (FNDSIDY 500 9 | 1Ngs 15 a00m 4100 7M. 56 1w »
C04024 ] 04060 149 04518 29 | MAN 6610 Common Anode 0range 0D 560 99 50827730  Commen Anode red 300 130 | 1Ns232 86 500m % NI 62 e »
CD4025 2 CD3066 7 CD1518 129 | MAN 6630  Common Anode orange - 1 560 99 HOSP 3400  Common Anode red 800 210 ¥ INS2M 62 500m ) 1N4736 68 1w 28
C04026 225 CD4068 k") 04520 129 | MAN 6640 Common Cathode orange 00 560 99 HDSP 3403 Comman Cathode red 800 210 | 1ns23s 68 500m 8 NMTB 82 1w 2
04027 69 CD4069 5 CD4566 225 | MaN6850  Common Camode-orange - 1 560 99 50827300 417 sqi Deul-AHOP 600 1995 | 1N5236 U5 500m B T2 12 »
MAN 6660  Common Anode orange 60 99 50827302 4. 75gl Dot LHOP 500 1995 | 1ns242 12 500m B M 15 e 2
74000 kL] 74C00 740163 249 | MAN 6680  Common Cathode orange 560 99 5082 7304  Overrange character 1 - 1) 500 1500 | 1Ns2s5 15 s00m 2 INVISZ 50 PIV3S AMP 160
74002 39 740164 249 | MANGTI0  Common Anode red-O D 560 99 5082 7340 4 x7Sg Dt Mexadeomal 600 2250 | 1NaS6 25 40m 6100 INIIBA 100 PIV 35 AMP 170
;:% i‘; ;:lé;g f;: ;:g:;g gﬁ NS 150 Tm 6100  INIIBS 150 PV 35 AMP 170
73610 3 ue 1% ui® 2 RCA LINEAR CALCULATOR CLOCKCHIES MOTOROLA | IS "o iowe 13105 wuiss wopviswwe 300
Tac14 195 ey 195 740195 249 leaspiar 215 casosw 200| CHIPS/ORIVERS | mwmssoe $4.95 | MC1408L7 $495
74c20 » 740107 128 70922 595 lcapmoyr 256 CAJ0BIN 1 60] Mms72s 32 95 [ MMS31) 4 95| MCr400L8 575 SCR AND FW BRIDGE RECTIFIERS
7330 ) 74C151 290 740923 625 lchlo3s1 248 CA386N 05| Mm5738 2 95 | MMs312 495 | MC1a39L 2o o V5A 60 400V SCRINIBS) 595
74042 195 T4C154 300 740928 89 1 1 MMS314 495 MC3022P 295
CA3039 CAISON 375 DMBB64 200 casM 384w 600V SCA 1%
74C48 249 740187 218 740926 895 locoiew 130 caataor 1 39] pmesss 1 00 [ MM5316 6 95 | MC3061P EE] Mt Ton S e o
74073 8 740160 219 80C95 150 IcalpsoN 325 CABIAOT 1 25| OMess? 75 | Mms38 9 |MCAD1(7an16) 750 T S ot Rec
24874 5 74C161 249 A0C97 150 oasosow 325 cadeot  125) Dwasse 75 | Mmsaee 2 95| MCa024p g 2 MDA 980-1 @ P e e 195
oM T 75 R 7o ] casosor €5 CAMOIN 19] 9374 7 seg MM5387 19988 4 95 | MCA0AOP MDA 980-3 124 0 200V I0GE 195
LMI0BH % LINEAR Len1in 39 JCAJ08IN 200 CA60ON 3500 CA LED arver 150 | MMSBAI 9 95 | MCsoAeP S e 5 ORS aoss AT To0
mmn " g t:m: ::: t:;i;]\x" ‘g I RTAIL — L (TIN) SOCKETS 000 MPSADS 0 2N3058 89 2N3908 4100
124 2549 50-100 124 25-49 al MPSAOS $100  MuE 100 2N3906 4100
e o LUMOT S 1 25 e o amee w7 The s 2pm(p s 3 % o3 | nsy S100 B si% P 3100
LM304H ' IM340T 6 125 LM731CN B lupntr 2 19 " u upnip W 37 % 11598 6100  2n3398 S100 2M4123 6100
LM305H 50 LM340T-8 125 LM741-14N 39 b3 LI} E 175
16 po Lp 2 2 20 oo L “ 4 0409 PN3IS67 3100 PNA24Y 4100
t:wcn: , 33 t:;g: ‘lz : :: t:g;:: ;g 18 0 (P 29 7 27 Wpn (P 60 59 [ 40410 175 pN3sed 4100 PN425O 100
M0 110 LMMOT-18 128 Lwaon 295 [P M % SOLOERTAIL STANDARD (TIN) ¥ emLP 6 & & | 10673 175 py3se9 1100 2M4400 T
M98 4100 MPSIEBA 5100  2N440Y 4100
LMI0 128 LM34OT-24 125 asson k59 | s gy g 2 BpaST s % % o | e 2100 mposos Bk Lond oo
LMINOCK 115 LM 100 MCuBIN 195 BpnST 139 126 115
3INH 90 7N 195 wOrsgw  1ss | 6PMST X 2 = Won ST 159 EIERE N it 355 G SpocgpaLioy e
1890 MPS3704 5100  2N409 5100
o e 2 sy 19 Jaeest w9 a4 a2 SOLOERTAIL STANDARO (GOLD) PN2222 PUSIKC 7100 2n3708 5100  2NS06 4100
(MIBCN K 150 oo 1% OIS 300 24oniSE RN = B || BED P ooguesiIs S)joooNs0es 063
LM3ToN 130 L" P MmN 195 | BemSG 330 2 b - 2pmsS6 110 100 0 2N2369A 4100 2N3706 5100  2N5088 4100
LMI2KS 135 LM"WMW o4 LM2e0IN 205 | MomSE 35 2 2 36pn S6 169 140 126 [ wPS2369 S100  WPS3706 5100 2NS089 4100
acse Rl Ty o sosn i |eemse 3 3 2 Wpas6 175 159 145 | anzame 4100 w307 5100 2M$129 5100
LM3zok 12 135 NESOIN 800 Mioesn 129 | 1BPSE @ * WIRE WRAP SOCKETS N2 9863 Gl SALjOTPN:134 S
LM320K 15 135 NESIA 600 Lu3%0oN 401 49 2wy 95 s w | % p a2 2 GHE UL
BpnWW 539 3 n (GOLD) LEVEL #3 pnjaas) PN29OT Pusic 7100 2N3725A 100 2N5139 s100
LM320K 18 135 NES29A 495 LM3905N 100 WW 8 2 200 WW 1 05 * L]
. (& 5 4 g 2N2925 $100 2NITT2 225 NS210 5100
LMI20K-24 138 KESIHV 395 LM3909N vzs [ ) 20pm WW 140 128 0
Mpnww 39 3 kY w(zm 125 w323 100 2M5Mg 3100
LM320T-5 125 NES36T 600 MC5558V 59 | 16 pn ww 43 42 “ 36 pin WW 1 59 145 1% 2100 2N3m 5400 2MS851 1100
LM320T-52 125 NESADL 600 80368 495 | 18 pn W 4000 WW 175 155 140
LM320Ta 125 NESN 495 LMTSI50N 49 A P A T % VOLT CERAMIC c 0 R E
o 15 Maw  w o onem » 1/4 WATT RESISTOR ASSO RTMENTS 5% (0oL
Lu;;gv-u: 1 ;: RESSSV 39 75452CN 39 — (¢] _gﬁ 190
LM320T 18 1 NESS6N ] 75453CK 39 e 10t oa 001t 035
MI20T 28 125 NES608 s 00 4540N kL] s s 29t 5 04 03 O047uf 05 04 035
LM32IK-5 595 NESS10 500 75491CK 79 ASST. 1 Sled & 0 o 0 ok sorcs $1.75 Tt 05 04 0 OnF 05 o4 035
LM324N 180 NES628 500 75492CM 89 re oMM 1w TN 100 pt 0s o4 03 022uf 06 05 04
L3N % NESGSNH 125 754930 89 ASST. 2 Ses  x - “w o oawm sarcs  1.75 20 1 05 04 03  O4TuF % 05 04
LMMK S 135 NESGECN 175 TS194CN % R E . oot 05 04 035 luf 2w oS
WEEY 05 rv & S R TR ) . 100 VOLY MYLAR FILM CAPACITORS
N NEseIV ) 2k ! ASST. 3 B . . - . . 50 PCS 1.75 001m! 1210 07 02mt 3o e
e, 962 HESTONII 55 A ' “ : 0027 200 07 saTm A 17ou
LMK 12 135 LM70ICN K 6% ACA194 595 [ - B o - 0047mt 2o o m A
LM340K 15 135 LMT09N M 29 AC4195 449 ASST. a4 Sea m oo . a e . 50 PCS 1.75 Oimt 12 10 07 7 2
74,500 3 7 4|.800TT|. TS g" . . .. . . sy + 20 oFPto uuuwns unuon wwms % 2
741501 2 4LS1 re one . ,
B mp O mg o e o T WA B Ede g
741503 2 741551 o N "
741504 0 Tasu 3 s 6| AsST.6  se W : . e - sores 175 B 2o I 25 2 a2
;:tx g ;:té% g a0 . R B s an W 68 357 » 3 7 102V R
74509 2 TaLsT 3% TaLS162 s9] ASST.7  ftea v " A e sopcs  1.75 1035V a B sy 68 %
MINIAT ALUMMUM ELECTROLYTIC CAPACITOAS
ratsio no s s S »] ASST.BR_Includes Resistor Assortments 1-7(350PCS ) $9.95 ea. Aun Lnnt oo Line
e o Tuwe ECR o A S g MR w0 o M
ini - - 1050 16 14 n 47 1% 4 n
Talene P 74583 7 AL5181 249 SS.!)O Minimum Order — U.S. Funds Only Spec Sheets — 25¢ —_— ioisav Do E g m |
741815 2 741585 99 7415190 83 | Calitornia Residents — Add 6% Sales Tax 1979 Catalog Available—Send 415 stamp 1775 110 1025 w14
74520 23 74586 35 7415191 89 10 25V 1513 10 1080V % 1 N [
741521 23 741590 49 7415192 ] _ 10 50v % 14 12 4TV 15 3 W0
741522 2 740592 59 7415193 8 PHONE 2225V 715 12 4725V 1513 0 ;
741526 » 740593 5 415184 0 ORDERS 22 50v 0 W 4TSV % 11
TALS27 29 741595 il 7415195 8 WEL COME 47 25V 19 1 15 10 16V 14 12 0 [
2 74L59 89 7415283 n 47 50V %21 19 1025V 11310 >
71530 7 7aLS107 3 7415257 69 ELECTRONICS (415) 592-8097 | 1002 4 B 0 I D 0 & o
74532 2 mgvm g: nL:;ssg 1 g: e T TN T (1S e r s 220 25¢ 2 % % 1008 o <
74L837 % TaLS12 L S g . — .
741540 2 148123 % 7415279 59 MAIL ORDER ELECTRONICS — WORLDWIDI o e 8 8 o LB H o -
740542 69 ;:t:"s f;: ;:t::z Zg 1021 HOWARD AVENUE, SAN CARLOS. CA 94070 1000 16V 55 S0 45 22016V 23 17 a6 ‘f‘
H i 2200 16v 0 62 55 47025V 3
Msce % rasen 195 Advertised Prices Good Thru January ¢ i 2 ©
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$ RADIO-ELECTRONICS

QUEST Cosmac Super EIf Computer $106.95

Compare features before you decide to buy any
other computer. There is no other computer on
the market today that has all the desirable bene-
fits of the Super EH for so little money. The Super

memory select, monitor select and single step
Large. on board displays provide output and op-
tional high and low address. There is a 44 pin
standard connector for PC cards and a 50 pin

Elf is a small single board that does
many big things. It is an excellent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Tiny Basic, Ascii
Keyboards, video character generation, etc.

The Super Eif inciudes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which Is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip
operating with the unique Quest address and
data bus dispiays betore, during and after
executing instructions. Also, CPU mode and in-
struction cycle are shown on several LED indica-
tor lamps

An RCA 1861 video graphics chip allows you to
connect to your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music Or using many music programs already
written. The speaker ampiifier may also be used
to drive relays for controt purposes

A 24 key HEX keyboard includes 16 HEX keys
plus load, reset, run, input, memory protect.

for the Quest Super Expansion Board
Power supply and sockets for all IC's are in-
Cluded in the price plus a detailed 90 page instruc-
tion manual.

Many schools and universities are using the
Super Eif as a course of study. OEM's use it for
training and research and development
Remember, other computers Only otter Super Eit
features at additionai cost or not at all. Compare
before you buy. Super Eit Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Hardwood Cabinet with drilled
and labelled front panel $24.95. NiCad Battery
Backup Kit $4.95. All kits and options also come
completely assembled and tested

Questdata. a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription for $12.00 per year

Tiny Basic for ANY 1802 System
Cassette $10.00. On ROM Monitor $38.00.
Super Elf owners, 30% off. Object code listing or
paper tape with manual $5.50.
Original ELF Kit Board $14.95.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding vatue! This board has
been designed to allow you to decide how you
want it d. The Super E ion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with buitt-in memaory pro-
tect and a cassette interface. Provisions have
been made for all other aptions on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Eif. The board includes slots
tor up to 6K of EPROM (2708. 2758. 2716 or T
2716) and is fully socketed ($12.00 value)
EPROM can be used for the monitor and Tiny
Basic or other purposes

A IK Super ROM Monitor $19.95 Is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader
editor and error checking muilti file cassette
read/write software. (relocatible cassette file)
another exclusive from Quest. Itincludes register
save and readout. video graphics driver with
blinking cursor and block move capability. The
Super Monitor Is written with subroutines aliow-
ing users to take advantage of monitor functions

Auto Clock Kit $15.95
DC clock with 4-.50" displays. Uses National
MA-1012 module with alarm Option. Includes
light dimmer. crystal timebase PC boards. Fully
regulated, comp. instructs. Add $3.95 for beau-
tiful dark gray case. Best value anywhere.

RCA Cosmac VIP Kit 229.00

Video computer with games and graphics

Not a Cheap Clock Kit $14.95
Inciudes everything except case. 2-PC boards
6-.50" LED Displays. 5314 ciock chip, trans-
former, all components and full Instrucs. Green
and orange displays also avail. Same kit wy/.80'
displays. Red only $21.95

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC fine frequency to
crystal time base Outstanding accuracy. Kit in-
Cludes: PC board. MM5369, crystal, resistors,
capacitors and trimmer

simply by calling them up. Improvements and
revisions are easily done withthe monitor. (f you
have the Super Expansion Board and Super
Manitor the monitor is up and running at the push
of a button

Other on board options include Parallel Input
and Output Ports with tull handshake They
allow easy connection of an ASCI| keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and it you
need More memory there are two $-100 slots for
static RAM or video boards. A Godbout 8K RAM
board is available for $127.95 Parallel 1/0 Ports
$9.85, RS 232 $4.50. TTY 20 ma I/F $1.95,
§-10084.50. A 50 pin connector set with ribbon
cable is avaitable at $12.50 for easy connection
between the Super EIf and the Super Expansion
Board.

The Power Supply tor the Super Expansion Board
isa5ampsupply with + 8v = 18v + 12v - 5v.
Regulated voltages are «5v & +12v $29.95
Deluxe version includes the case at $39.95

Digital Temperature Meter Kit
Indoor and outdoor. Switches dack and forth.
Beautiful. 50" LED readouts Nothing like it
avallable. Needs no additional parts for com
plete. full operation. Will measure - 100° to
+200°F, tenths of a degree. air or liquid
Very accurate $39.95
Beautiful hardwood case w'bezel $11.75

NiCad Battery Fixer/Charger Kit

Opens shorted ceils that won't hold a charge
and then charges them up. all in one kit w/full
parts and instructions §7.25

PROM Eraser

Uttraviolet. assembled

Clock Calendar Kit $23.95
CT7015 direct drive chip displays date and
time on .6" LEDS with AM-PM indicator
Alarm/doze feature includes buzzer. Complete
with all parts, power supply and instructions,
Jess case

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.

Same day shipment. First line
parts only. Factory tested
Guaranteed money back  Cual-
ity IC's and other components
at factory prices.

INTEGRATED CIRCUITS

Sinclair 3% Digit Multimeter
Batt./AC oper. 1mV and . 1NA resolution. Resis-
tance to 20 meg. 1° accuracy. Small. portable

value ever!

Video Modulator Kit

$8.95

with full Instructions

2.5 MHz Frequency Counter Kit
Complete kit less case !
30 MHz Frequency Counter Kit
Complete kit less case
Prescaler kit to 350 MHz 19.9

1978 IC Update Master Manual
1978 IC Update Master Manual $24.50. Com-
piete IC data selector, 2175 pg. Master refer-
ence guide. Over 42.000 cross references
Free update service through 1978. Oomestic
postage $3.50. Foreign $6.00
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completely assem. in case. 1 yr. guarantee. Best
$59.95

Convertyour TV set into a high quality monitor
without affecting normal usage. Complete kit

$37.50

$47.75

ELECTRONICS

TA00TTL LM3407-18 110 CO431Y 2 & 2.9
T400N 7 LM3s07-24 110 04315 252 a4 00
74028 17 LM3A3N 450 COa%16 13l 821 €N
404N 19 LMI7e 118 CDasig 1 ‘ 2.9
509N 3 LM3TY 450 04520 02 8228 535
410N 17 LM379 5.00 CO4527 5 8281 850
aten LN38ON 100 CDas28 79 8253 1000
420N T LM3Bt 160 CD4553 5.7 8255 9.25
Ta2N 39 LM382 160 CDAS66 22 3257 19.50
T430N 20 LM703H 40 CD4583 50 15 50
44N LM709H 28 CDaS8s 1 COP‘SOZCD 19.95
T:45N 69 LMTZMHN 80  CDaD1d2 300 COPIBR 25.00
Ts4IN 733N 67 TaCOO 2t cousa 1295
448N 69 LM7atCH 35 74004 95
450N 17 LMTaIN 25 MC10 2 ssso 12.95
474N 29 LM7aTWR 74C14 2 6502 1250
475N A9 LM7sBN 35 14020 2!
4B5N 38 LM1303N 82 G0 2 1C SOCKETS
489N 200 L3 190 74048 95 Soider Tla Low Profile
490N 43 LM1305 121 14CTa 7 PN TUP PN TUP
4928 43 LM07 200 14076 4 15 2 30
49N 4 LM 275 T30 1 “oe U3
T495N 69 LMI4SE 47 M09 1.40 1’20 8 &
231 90 LM1800 75 7404 300 18 27 3% 58
131078 20 LMIg12 750 TaC160 0 29 M &
T4 14 LM188S 300 raC1TS 35 3w wee wrao got
412N 9 175 MCI9 65 lepn 25 g
TA125N 39 2 150 74022 00 onww 20
731458 9 LMI90ON 60  MC0S 300
TS50 5 1905 175 740906 75 WIRE WRAP LEVEL )
415N 9 LMIS0ON 61 Tal914 % PN
T4154N 1.00  MCra58Y 50 74c922 $50 14 2% U %
TASTH 9 MESAOL 289 14C%23 55 16 21 28 100
TAI6IN 7 NESSON 140925 95 18 8 & 1.2
141628 7 NESSSV 43 740926 695
TA16IN 7 NESSEA 79 740927 6.95  UART/AFO
TN %6 NES65A 100 AYS-1013 9
Tar7sN 90 NESGEY 150  INTERFACE AY5.1014 50
741908 S NESETV 120 809 £5 a 6.95
THS2N 7 NEST0B 500 8096 55
741938 5 NESTIB $00 8097 65 PROM
742N 1.5 78L05 50 8098 ss 24 295
T4298N 1.65  78L08 60 8709 NB2523 29
743650 79008 70 and 4 so N&25123 1%
TA%EN 56 7AMOS 85 A3 00 M825126 i
436N 56 75108 175 81 550  N825129 3
78491CH 50 8123 a1 Ne2s1d 75
TaL$00 TTL 7545208 55 8124 150 M825136 875
4LSDON 25 TS4%4CN 89 8128 320 Ng2s17 875
TALS02N 25 126 169 2708 12.5%
TALSOAN 25 Ao D CDWVERTER 728 rs DMas77 2%
T4LS05N 25 .50 8797 2.90
TALSOBN 25 1395 8798 1 59 ne 2%
TaLS10N % ar0ieN 200 2716 nter 4500
TSN AD 875000 13.95  MOS/MEMDRY RAM
TALS1N 95 21011 3.95  CRYSTALS
T4L520N 25 00CIVF T 21021 % Mk 450
41522 25 1o 50 2102AL4 50 2 Mz %0
TALS28N 4o 1425 210 125 aMW 425
TALSION 2% 104A-4 4.9 S Mz 425
T4LS3IN 3% cmds 1078 495 10 MM 128
74LS38N 30 CD34001 Faw s 111 375 18 Mey 1%
TALST4N 35 CD4000 16 21122 3.85 20 MHy 3%
TALS75N AT D401 1 21 850 32 MHz 3%
4L590N 51 C04002 o ak 1795 32768 MHz T3
LS 51 CD4006 190 25138 630 18432 4.50
TALSISN 1.89  CD4007 21 02 1.49 35795 MHz 120
4LS107N 35 €D4008 21 MMS262 0 2.0100 M 1795
74L81128 35 CDA00S 39 MM5280 200 2gamis2 MMz 450
TALS11IN 3 coa010 39 MM 9.95 24576 M 450
TalS1328 2 (D40 21 s 594 32768 M 50
T4L5136N CD4012 21 PDANDI 4.00 8 M1 450
F4LS151N 67 CD4013 3% PDi1104 300 5.185 M 450
TALS155N 67 CD4014 86 PSIOIL 1395 57143 MHz 4.50
14L5157N 67 CD4015 BE 42004 995 6.553 W 450
TALS 162N 91 CDa016 36 82525 2.90 IO MHr 425
TALS 163N 91 (04017 94 SIL0RA 175 18432 MHZ 4.50
TAS174N 95 CD4018 94 HDOYES-5 895 22,1184 Mz 450
TaLStaon 1% cowny 21 :MSL‘ 4 nsg
ALS221N 1.95 D400 102 Gy 99
7aLS250N &7 Codaat 02 MOWSSTIA 996 CONMECTORS
T4L5367N 89 (D022 86 9368 3.50 4’50
$04023 %t ayal W0 100 o edge 4
UNEAR Co402a 7 a6 600 100 anedge ww 450
o & Coise 1 clocas HIBOANDENCOENS
CA3081 180 CDag2? MME309 0 ‘;gggg s ?‘.’
CA3082 190 CD4022 79 MM5IT 60 ICC:)ZZ
CA3089 295 CD4029 02 MM3312 4.80 70998
LM30TANAR 35  CD4030 21 MMSInY 160 00165 H
(M305H 87 CD4035 102 MM53M dloo] LIRS
LM307N 35 01040 102 MM531S .00
Lm3oa 89 CD4042 1 MMS316 500 1€ Test Clios
M 115 CD4043 63 MM53) 360 J
LM 95 (D044 61 NMMS3! 210 Hea s A
(M1 0 D406 167 MMSB41 1445  Buck 5 @
MITTK 292 CD4049 36 MM5865 795 R
(M318 135 (D050 36 CT7001 580  Keyw 8043 14.50
LM320K- .20 CDag31 113 CT7002 895 OMD, = spec /sock
LM323K-5 8.95 CD4O&0 42 CTr010 .98
LM320K- 12 1.35 (04066 o crro1s 725 TRAMSISTORS
LM320K- 135 CD4068 40 MMBITSAA 390  2N189
(M320T-5 160 CDA0EY 40 MMS37SABN 90 W22
(LM320T 160 4070 40 7205 16.50  2N236%
LM320T-12 150 Cp4o071 21 107 1.50  2N2904A
Lm3207 160  CD4072 21 T8 1595  INJSOTA 2
LM3ZaN 15 CD4073 2t 495  2N309) K
LMII9N 155 CD4OTH 21 DS0026CN 375 2N3638 2
LN340K-5 130 CO4O76 175 DS00S6CH 75 N643 2
LM340K-8 110 CD4078 0 MM5I104 250  2N390¢ 3
LM330K-12 110 CD40Bt 21 NI906 18
LM340K-15 110 CD4082 2 MICROPROCESSOA 2N305 69
LM340K 24 110 CDA116 47 6800 750 2N4A 2
LM340T-5 110 CDad! 550 882 < 95 2N4s0 7
LM340T-5 110 CD4s07 1.00 504 wth oata 895  2N&4D 0
(M3<0T-12 110 CD4s08 25 8085 2700 TIP3 60
LM340T-15 110 CDe310 102 280 2095 TPAA 100

Stopwatch Kit
Full six digit battery operated. 2-5 voits
3.2768 MHz crystal accuracy. Times to 59
min.. 59 sec.. 99 1/t00 sec. Times std., split
and Taylor. 7205 chip, all components minus
case. Full instructions

P.D. Box 4430E Santa Clara, CA 95054
For will call only:(408) 988-1640
2322 Walsh Ave.

CLOCK MODULES Compiete alarm ciocas.
ready to Mook up wilh transtormer and
switches  Vary compact wih 507 ang

ghs
MA1082A, C or E .50

8.95
102P3 Traastormer .28
MAT010A, € or E e

Teanstormer 28
| ensiormer and slg
when Purchased

295

MA1003 car moduie .3
waen fuor. display

RESISTORS % watt 5
10per type .03 1000 oer type 012
25 per type 025 350 prece pack
100 per tyoe 015 5per type 6.75
KEYBOARDS
56 key ASCI aeyboard i
Futy assembied
53 ney ASCI) neyboard kit 5 ”
Fulty assammm 65 00 Enclosure 14,95

1599

ssuo

LEDS
Rec 7018 5
Green Ovanpe Yaiow 1018 2
Jum

Green m\qe Yeiow Jumbo
Ciipirta LED Mounting Clies 831 "
(specity red_ amoer, gromn. ysdow crear)
CONTINEMTAL SPECIALTIES la stock
Compiete hne of breadboard test equip
MAX-100 § ohgit Frag Cbv.  $120.95

0 WIRE WRAP TODLS in $toca
Portabis Murimeter L

Accuracy  Comp. Assy in
comoact case

COMPUTER emno KITS

)
43
Extencer Boad w Dn'wﬂ 12
Video Intertace board ki 128
16% EPROM boarg b1 m PROMS 74
16K Static RAM board it
North Star m”l Ots kil
Aganionat Drive
SPECIAL PRODUCTS
MM5865 Stopwatcn Timer 9 00
r
Swilchoy Mom Pushbutton .27

6.95

olu Kiuates un:l 50

Paratronics 100A Logit
$224.00

$229 00

Grabber ln $369 0
vnusrnuuus
BY 300 m
12 var ....0 ma mnuovmev
12.6v CT soo

12V 250 ma 5‘

12v 61 30 e wah g
24v CT 400 ma

10V 12 amp wab plug
18V 6 amp

DISPLAY LEDS
MANY

-
ey

S s wn
PR

RS

MAN) c

MAN7274 [~

DL704

DLIOZOLTOTR  CA
27728 CALC

DL"7/750 [

88E55855

2
BRIREEINRBZ8

FNMSCH CC/CA
i CC/CA

FNDBO0G 807 CA
3 dgit Bubbie

4 41t bubble

DG8 Fuorescent

DG 10 Fluorescent

5 dign 14 pen display
NSN69 & aiget display
7520 Clasrex Photoceds
TILANT Mex
CU"P\"[I GMO[ CAPS

333

RRAHABS:

B

‘1

DB25P
DB25S
Cover

RS232 Complete Set 6.50

D Connectors RS232

25 Pin Subminiatures

295  DE9P 1.50
3.95 DEIS 1.95
1.50  DA1SP 2.10

DA15S 3.10

FREE: Send for your copy of our NEW 1978
QUEST CATALOG. include 28¢ stamp.

S-100 Computer Boards
8K Static RAM Kit

16K Static RAM Kit

24K Statlc RAM Kit

32K Dynamic RAM Kit

64K Dynamic RAM Kit

8K/t6K Eprom Kit (less PROMS)

Video Interface Kit
Motherboard $39.

423.00
449.00
945 00
$89.00
$139.00
Extender Board $8.99
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KITS «KITS «KITS

NEW .

. PRE-DRILLED PCB’s FOR ALL 100 SERIES KITS

Pertorated Boards NOT INCLUDED w/ 100 Series

RURSESY.

103 MINI-WINK NEON FLASHER. Random
flash pattern. Interesting displays. 6 neon
lamps. AC operated

103 $2.95
103A (103 w/PCB) 4.60
1038 (103 w/PCB,CASE) 6.85

Perforated Boaras NOT INCLUDED w/ 100 Series

l 109 AUTO/HOME BURGLAR
/ ALARM. Use with car horn or

>
-
EJ N\ models 110 or 124 sirens. Latch

)lng circuit. Battery not included

¢ /109 $2.25
2 1094 (109 w/PCB) 3.40
1098 (109 w/PCB. CASE) . . 5.00

i

110 ELECTRONIC WHOOPER SIREN. Power-
ful wailing sound. Dual oscillator circuit. Use
with any alarm circuit. Battery not included

114 AUDIO AMPLIFIER. High
sensitivity, high gain. use as i
tercom. PA amp, phone pick-up
and others. push-pull output. Bat-
tery not included

114 $6.35
114A (114 w/PCB) 8.90
114B (114 w/PCB. CASE) . 12.00

Pertorated Boards NOT INCLUDED w/ 100 Series
ﬂ“{
- o
-

124 WARBLING SIREN. Two-tone oscillating
siren. Loud and penetrating, 2 IC's. For auto-
mobile or other 12 voit systems

110 $4.95
110A (110 w/PCB) 6.50
1108 (110 w/PCB,CASE) 9.60
38
.‘\. “
-y

e
"
117 TUNABLE ELECTRONIC ORGAN. Tunable
7-note scale. Play sing-a-long favorites. Bat-
tery not included
17 $6.95
117A (117 w/PCB) 8.90
1178 (117 w/PCB,CASE) 12.00

/&‘

"!\M

102 6/9 VOLT SUPPLY. 100mA. Battery eliminator, dual
range output switch, neon pilot lamp. AC operated

102 $3.95
102A (102 w/PCB) 5.30
102B (102 w/PCB, CASE) 7.25

124 $5.65
124A (124 w/PCB) 7.10
124B (124 w/PCB,CASE) 10.20
-4
Lo

105 FISH CALLER. Clicking sound imitates
distressed fish  Adjustable speed. Battery
not included

[
s v < “!"

120 SIREN/CODE OSCILLATOR. Loud. pierc-
ing alarm. Practice Morse code. Battery not
included

120 $4.20
120A (120 w/PCB) 5.55
120B (120 w/PCB.CASE) 8.65

119 MOTOR SPEED CONTROL.

Adjust motor speed to suit applica ‘“‘
tion. SCR controlled, use as light 5 J\
dimmer. AC operated - j% @
119 $3.95 -

119A (119 w/PCB) 5.50

119B (119 w/PCB. CASE) . . 7.75

123 ELECTRONIC TIMER. Turns
appliances on and off, adjustable
control, 2 minutes to 1 hour. 11C

<

' AC operated
123 $8.95
"‘7 & 1234 (123 w/PCB) 1140
s 88  123B(123 w/PCB, CASE} . 13.65

105 $2.95
105A (105 w/PCB) 410
1058 (105 w/PCB,CASE) 5.70
- g -
‘.J'ﬁ‘ &

W

107 COLOR ORGAN CONTROL — 3 CHAN-
NEL. Over 200W per channel. Separate sensi-
tivity control. Hi-mid-lo frequency response

‘. ~ i
; aﬁ
»

104 VARIABLE STROBE LIGHT. Great for par-
ties and photography. Variable flash rate. AC

operated

104 $9.95
104A (104 w/PCB) 14.20
104B (104 w/PCB.CASE) 19.70

b

@
126 PROGRAMMABLE DOORBELL. Adjust-
able rate and pitch for 15 musical notes. Play
favorite tunes. 6 IC's. Uses existing trans-
former and switch
126 $16.95
126A (126 w/PCB) 23.70
126B (126 w/PCB,CASE) 29.20

540 BINARY CLOCK. Handcraft tomorrow's timepiece
today. Watch constantly changing patterns of LED's as
they display Binary Time. This unique clock project en-
hances the learning of Digital Logic and the Binary Coding
System. as well as otfering a beautifully styled conversa-
tion piece

10 TTL INTEGRATED CIRCUITS » VOLTAGE REGULATOR
¢ MANUAL TEACHES BINARY SYSTEM e FAST, SLOW
AND HOLD CONTROLS « 115VAC 50 or 60Hz

$39.95 Complete

AC operated.
107 $9.20
107A (107 w/PCB) 11.85
1078 (107 w/PCB,CASE) 14.95
& | -
&’
TRt |

118 TV SCRAMBLER. Tunable to all VHF sta-
tions. 30 foot range. Battery not included

536 8-TRANSISTOR- AM RADIO. Experience jewel-like
clarity in sound. The best superheterodyne kit Circuit
available. SEPARATE LOCAL OSCILLATOR for high sensi-
tivity and excellent selectivity. Unique IF Transformer
mounting system. Manual. 9V battery required (not
included)

$16.45 Complete

118 $1.95
118A (118 w/PCB) 2.90
118B (118 w/PCB,CASE) 4.50
L=
r Lk\\;
s S

122 COMPUTER SOUND EFFECTS GENERA-
TOR. Produces weird, spacey sounds. 4 IC’s
Control tone, rate and blip or glide. Battery not
included

122 $14.95
122A (122 w/PCB) 19.40
122B (122 w/PCB,CASE) 24.90

DO NOT SEND CASH » NO COD » ORDER BY PHONE OR MAIL

MINIMUM ORDER $10.00. CALIF. RESIDENTS
SEND CHECK OR
WE PAY POSTAGE AND HANDLING MONEY ORDER TO:

ADD 6% SALES TAX.

IN U.S.A. OVERSEAS COUNTRIES
ADD 15% OF TOTAL FOR POSTAGE.

CIRCLE 43 ON FREE INFORMATION CARD
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Graymar
1751 McGaw Avenue Dept. 1 Irvine,CA 92714 (714) 540-5480

We accept: [@ —_—
VISA, o [ wetcome |

MASTER CHARGE BANKA MERICARD,
CALL TOLL FREE

800-824-5136

IN CALIFORNIA CALL 800-852-7631
ASK FOR OPERATOR 441

International, Inc.

6461 AHVNNVI
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RADIO-ELECTRONICS

[7=]
@

R |

e

this month’s specials:
THE NEW ELENCO 3% DIGIT SOLID STATE MULTIMETER

The ultimate in performance: measures resistance to .01 ohms. voltage to
100 micro-volts, current to one micro-amp. Assembled and tested, with
2-Year warranty. Lists at $99.95, HOBBY WORLD PRICE ONLY $74.95!

16K MEMORY ADD-ON FOR APPLE OR TRS-80

HOBBY WORLD PRICE IS ONLY $98.00 (specify when ordering)

WAHL ISO-TIP CORDLESS SOLDERING IRON
Includes ni-cad batteries and wall plug transformer
Lists at $19.95, BUT HOBBY WORLD HAS IT FOR $14.95!

YOU'RE UNDER SURVEILLANCE!

A HOST OF PEOPLE, AGENCIES, AND COMPUTERS
ARE BUSY SPYING ON YOU AND YOUR BUSINESS

THE NEW
HOBBY WORLD
CATALOG

Your source for factory prime,
professional quatity equip-
ment. Computers, add-on
boards, IC’s, sockets, resistors,
supplies, tools, test equipment,
books, and more. Shop your buy list at Hobby World. You'll find
what you want, and at a solid savings. For example, look at

EVERY DAY, OFTEN ILLEGALLY.. . .
HOW TO STOP IT OR DO IT BACK!

[LIE
BIG

BROTHER
@AME-

A Large Format (8'2' ' x 11'") Quality Paperback, 240 Pages

$Q95

BUGGING

WIRETAPPING

TAILING

OPTICAL AND

ELECTRONIC SURVEILLANCE
SURREPTITIOUS ENTRY
DETECTIVE TECHNIQUES
WEAPONS
COUNTERMEASURES

A VIRTUAL ENCYCLOPEDIA ON SURVEILLANCE
. EVERYTHING YOU'VE ALWAYS WANTED TO

SEND ME A FREE CATALOG! Hobby World | | KNOW ABOUT SPYING."—
19355 Business Center Dr #6 | ol Pl
Northridge CA 91324 1 With Each Order You Receive Free Other Material And Literature
Name For Investigative Procedure
TELEPHONE ORDERS i Depending on luck for success
Address Inside Cal 243 886 9200 I Is like fishing without bait
= — Outside Cal 800 423 5387 I QUIMTRONIX

S N 4|

CIRCLE 44 ON FREE INFORMATION CARD

RE-JAN Postpaid—P.0. Box 548-RE

Seattle, Washington 98111
CIRCLE 47 ON FREE INFORMATION CARD

ATTENTION
SERVICE DEALERS

Jevao
9

RN

® Buy Directly e

Top Line Solid State Replacements, Original
Japanese Transistors and Integrated Circults

PARTIAL "IST * MONTHLY SPECIALS
W Par Your | Pant Your | Pan Your
4 Number  Cost| Number  Cost | Number  Cost
\

» AN 214 223
gy
\

AN 247 325

2SA 495 50
Send for our complete list of Japanese parts and prices

2SC 799 295|2SD292 250
2SC 867 499)28D331 115
2SC 1034 4.25] 2SK 23A 75
2SA 643 50| 25C 1358 2.90 | SG-609 375
2sC 710 30| 25C 1383 45| SID 30-15 1.45

Hurry while our supply lasts!

® Our Protessional Replacement pans are top quality and replace over 130.000 indus:
iry types at a substantial savings to you over most other replacement lines

® To order, just send us the ECG. SK, GE. or other part number and we will promptly ship
you the premium PR direct replacement, plus a free PR replacement guide
Remember—these are first quality parts—no culls, no seconds! 2 year warrany on all
parts

® Orders over $25.00 shipped free, under $25 add $1 UPS. C.0.D. orders are welcome

To approximate the cost of a replacement part order. deduct 40% from dealer cost of
ECG or other types. All orders shipped within 24 hours

Write or Call— Toll Free 800-526-4463

DEVCO

P.O. Box 270. Garwood. NJ 07027 « (201) 688-0300

CIRCLE 14 ON FREE INFORMATION CARD

acee” e¢
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Solar cell panels, used, OK condition

8o |

20 cell panel, 2 celils 6 volt o amp ................... $ 75.00
36 cell panel, 12 volt Yaamp...........cccceeeeieeeneennenn. 100.00
24 cell panel, 8 volt .45 amp............................. 85.00
10 half cell panel, 5 volt Yaamp................ccooen. 50.00
5 cell panel, 2.5 volt Vaamp.............coooeeeiviniiinnnn. 40.00
Singie 3.5 inch cell, 1 amp, .45 volt...................... 8.50

Solar power kit, 3.5 inch cell, motor, propellor..$ 10.25
ULTRASONIC room alarm, intrusion detection
with full data for hookup...............ccoooeeeiiiiiiiiiiinn.

SEE IN THE DARK

IR viewer complete
ready to operate.
Guaranteed by the
manufacturer.
Portable, runs on
lantern battery. New,
see in total darkness.
No shipments to
Calif. Comes
complete with built in
IR source and
adjustable focus lens.
SPL-21 $199.00

All items FOB Lynn, Mass. Send for free 64 page
catalog jam packed with goodies.

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

CIRCLE 28 ON FREE INFORMATION CARD
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DIGIKEY LT . T, a
cgomnow OLL - - - @
Qualisy Electronic Components 218-681-6674

DON'T FORGET OUR 1.C.'S o RESISTORS ¢ TRANSISTORS o CAPACITORS o DIODES o 1.C. SOCKETS & PINS o SWITCHES
DISCOUNTS WHEN COMPARING PRICES CLOCK MODULES o OPTOELECTRONICS ¢ BREADBOADING & TESTING DEVICES ¢ DRAFTING SUPPLIES

DATA BOOKS e HEAT SINKS o WIRE ¢ TOOLS... AND MORE... WRITE FOR FREE CATALOG........

Vrouble. free Module! THEMA1023 by The "NIBBLER " PANASONIC ELECTROLYTIC CAPACITORS
= 270" Swivel Mount! NATIONAL A MICROCOMPUT ul TERILITACS T
ﬁ * Inloid Walnut Chrome [Mlco"buaol ATAMICROPRIC
A\ vinieiel m THE "PROGRAMMABLE" =
or Boat CLOCK MODULE
® 3.5/87x2.3/ 18" Toll x
2.1/8" Deep
* Quick ond Fasy To Install

22888I&I S

333
 DISPLAY

s
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33
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DIGITAL WORLD
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=8 8PERERE=SBEREIZT
3
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RS12S $9.90]

g
-55588aEpEsE

RS225 $9.99)
?» WATY RESISTORS ASSORTMENTS

Coreicn
Mumber  Doaviption ousce

Digi-Key Stock
the Intire
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o SoLOTET uun-onmnc
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RS150 $9.90
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Bishop Graphics © «
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. $7.95 ; T‘
CLOCK
STRIPS — WRAPS — UNWRAPS MODULES - ‘Aﬁ/ MINICONSOLES
3 . PROJECT BOXES
PIARNAAAS X L Pt e 37 o] ‘:é’u"-'&‘.'n ato. ' |  ENCLOSURES

. S B WARL SCRATON RESISTANT AND LASILY CLEAMID, ELIMINATES " o 57!
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| NTING ADAPTERS AVAILABLI TO SIMPLIFT MOUNTING 108 TOUR
'0:‘: g:&lﬂl‘(’ln‘: CD‘:-'OTI(I’;Q “OMM s s i = oransey = CAPACITORS
Qe wn w1 e DIGI-KEY MEANS QUALITY PRODUCTS MOUNTING A OR MA1001 & M

b I
TOLL FREE WATS + VOLUME DISCOUNTS e ‘.'1,‘%,‘ aptEn
MOLEX LC_ SOCKET PINS + PREPAID SHIPPING AND INSURANCE « ff | “"‘V"‘:é’.‘.f?‘.w 023

MICROPROCESSORS 808OAJ]  DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE!  Bisho COOLGLO

Light Tabie
HANDLING YAROLING CnAROE VOLUME =
e e witnibne,  DISCOUNT : s u
$ St 99 o G o oo e ey gl PANASONIC TRIMMER POTENTIOMETERS
$ 25.00-549.99 L IZJ:I"J“&&L’.‘J&.“ :vo.:‘ ‘::a $ 100.00-$499.99 . Less 15% ==} DIA. PRESIT YARAVLEGHIE

Vo 18 =
$ 50.00-89.99 25t ondieg e T v 101§ 500.00-5999.99 . Less 20% : '-
V6 WATT ZENER DIODES | SIICON DIODES $100.008 Up ... o aidesier i the U5 & ond Corode. $1000.00 & Up . . . Less 25% 3

100 Wrem i

§ it EACH

K PROM 450 NGEC H 8212, 8224
7.‘mnnuwrowuu' NSEC RAM ; ur\danﬂ'
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0 seoc Wi s PLESSEY MINIBOX METALLIZED POLYESTER
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N Wy HOOK UP WIRE
fll! CATAI.OG 0 4 oA ! Quality Electronic Components ey
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THE MOST ADVANCED TIMEPIECE
OF ITS KIND IN THE WORLD!

LCD Quartz Alarm Chronograph with calen-
dar and dual time zone!! Watch is the same as
Seiko but you pay a lot more for the name!
Features

* 24 hour alarm

* Chronograph counts up to
12 hrs., 59 mins. 599 sec.

* Precision of chrono up to
1/10 sec indicated by 10
moving arrows!!

* Lap time (with chrono run-
ning uninterrupted)

* Time displays by LCD for
hour, min, sec, day, date
of the week and AM/PM

* Calendar gives out date-day
* Dual time zone for any two

cities of the world at your.

own choice.
*With light switch to allow
you to see the time in the

o dark!
) $65.50

ONE VEAR FULL WARRANTY]

Mount This
Side Up. Insert
Plug Prongs Here

{ PALA-LLNG

Sobid

It is a multi-plug extension cord

for 110V AC
—

Maximum 12 plugs
$3.50 EA.

3579 MHz
Color TV Crystal

ON SALE
$1.25 EA.
10 for $11.00

6V 2ZAMP Rechargeable Battery

for moped, backup
light system, alarm
system, CB or other
purpose. All brand
new, never charged!
SPECIAL PRICE
$4.25EA

AAMAAAAAAAAAAAAAAAY

WHAT A SAFE WAY TO SHOOT!
Electronic shooting game for all
ages. Target uses photo electric cell
and pistol shoots light beams.
Range approx.
10 ft. and tar-
get makes
sound. Not a
kit! Battery
not included.

$13.50 per set

JUMBO
1" LED ALARM CLOCK MODULE
Assembled — not a kit!
Features: * 1"° 4 digits red LED display
“12 hours real time format
*24 hours alarm audio output
(just add speaker)
* Power faflure indicator
*Count down timer 59 mins.
*12-16v AC 50/60 Hz
nput
*10 min. snooze con

tro
$8.50 EACH

®EcmM 701

Transformer
$1.75

THE MOST POPULAR
MMS314 CLOCK KIT

Features:
" 12/24 Hours Display
" 50/60 Hz Input
° 6 Digits Bright Orange
Readouts
Kit includes plastic case, MM
5314 1.C. One set transistor
drivers, P.C. Board, gas discharge displays, all other elec-
tronic parts and transformer. Catalog no. DC-8SP
SPECIAL PRICE
$17.95 PER KIT

SANYO HYBRID

Audio power amplifiers 1.C,
Max. hi-fi output power, mini-
mum ext. components needed.

16 Watts STK-028 $ 850
23 Watts STK-054 $13.50
30 watts STK-056 $17.50
50 Watts STK-050 $26.50
10W + tOW (stereo) STK-040 $14.50
15W + 15W (stereo) STK.041 $2550
20W + 20w (stereo} STK.043 $31.50

*data sheet comes with purchase

NEW MARK 111
9 Steps 4 Colors

Stereo level indicator
kit with arc-shape dis
play panel!! This Mark 11t LED level indicator is a
new desian PC board with an arc-shape 4 colors
LED display (change color from red, yellow, green
and the peak output indicated by rose red). The
power range is very large, from -30dB to +5dB.
The Mark Il indicator is applicable to 1 watt

200 watts amplifier operating voltage is 3V = 9V
DC at max 400 MA. The circult uses 10 LEDs
per channet. It is very easy to connect to the am
plifier. Just hook up with the speaker output!

IN KIT FORM $17.50

9 STEPS LED LEVEL INDICATOR KIT

for most stereo amplifiers
This new project works as a pair of VU
meter to indicate the output level of your
amplifier from -20dB8 to +3dB. Kit includes
all LED, transistors, electronic components,
P.C. Board and Instructions.
Easy to build and fun to see.
ONLY $12.50 EA.

COMPUTER GRADE

= CAPACITORS
{ All capacitors are Brand New
_J U.S. made in standard size
6000MFD 50V $2.60 EA.
9000MFD 50V $3.25 EA.
11000MFD 35V $3.20 EA.
14500MFD 40V $3.40 EA.
23000MFD 20V $3.00 EA.
58000MFD 20V $3.20 EA.

100,000MFD 6V $2.50 EA.

ELECTRONIC
DUAL SPEAKER PROTECTOR
Cut off when circuit is shorted or Over-
load 1o protect
your amplifier as
well as your speak

S & PN ers. A must for
3 OCL circuits,
A% y KIT FORM
S5 ___!. | $8.75 EA.

AAAAAAAAMAMAMAAAAMAMAAAMAAMAMALMAAMAAMAAAMAMAAMALAAAMAAMAMAALAALAMAAMAMAAMAAAAAAAALAAAAA

It 1s not a pack of cigarettes. It is a new
FM wireless mic kit! New design PC
board fits into a plastic cigarette box.

e {case included) Uses a
condensor microphone
to allow you to have a
better response in
sound pick-up. Trans-
mits up to 350 ft} with
an LED indicator to
signal the unit is on

o~

!

60W + 60W

COMPLETED UNIT—-NOT A KIT!
OCL pre amp. & power stereo amp. with
bass, middle, treble 3-way tone control.
Fully assembled and tested, ready to work.
Total harmonic distortion less than 0.5%
at full power. Output maximum is 60 watts
per channel at 82 . Power supply is 24 -
36V AC or DC. Complete unit
*Kit form $37.50 Assembled $49.50 ea.

{OnLOff Contacts)

4 positions $1.50
5 positons $1.60
6 positions $1.70
7 positions $1.70
8 positions $1.80
10 positions $2.00

ELECTRONIC WHEEL OF FORTUNE KIT!
With 10 numbers split into black and white
on diat. The LED turns whep you hit the
play switch, then it slows down and stops
on one number. It sounds like a motor
inside, but there is none. Lots of fun and
easy to build. Kit comes with nice looking

. case all  electronic
l.f«r_‘, parts, P.C. Board and
"‘,9 LEDs. Battery not in-
- cluded; $12.50

-

: Kl.;;gof,RM Power transformer $ 8.50ea.
«w < S [| 22w+ 22W STEREO HYBRID AMPLIFIER KIT
Q « AN AIR HORN! It Works in 12V D.C. As Well! Kit includes 1 PC SANYO STK-
(23 < Good for anything n'e":umg sound. This 024 stereo power amp. IC LM 1458 as pre amp, all other elec-
['a > is not electronic, but we bought them tronic parts, PC Board, all control pots and special heat sink
5 with some other deals. They are all for hybrid. Power transformer not included. tt produces
vl < brand new in boxes. $2.50 EA. ultra hi-fi output up to 44 watts (22 watts per channel} yet
E'J | — @ gives out less than 0.1% total harmonic distortion between
| L —— 100Mz and 10KHz. S32.50PER KIT
C_) _ﬂ/——_(
] ‘ ’ POWER TRANSFORMER $6.50 EACH
£ <VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
100 CIRCLE 7 ON FREE INFORMATION CARD
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SUPER 1S WATT AUDIO AMP KIT

Kit

'J.H»
ONLY $23.50 each

includes:
power transformer,
electrontc parts as well
harmonic distortion at fuli power 2dB response from
20—100,000 H2z.
mentary class B output.
RMS) at 4 () .

Uses STK-015 Hybrid Power Amp

STK-015 Hybrid I1IC, power supply with
front Amp with tone control, all
as PC Board. Less than 0.5%

This amplifier has QUASI—Compli-

v

B FM WIRELESS MIC KIT

This new model FM wire
less MIC kit uses 3 high
lreq 11ansistors. works in

\. the FM range (88 108
$6.95 MH?z) It transmuts  the

\ '
EACH KIT sound wave tidelity clear

Iy over 10ng distances (up 10 250 ft} K.t comes with atl
electronic parts, P C Boa ¢ and mini microphone!

e,

Output max is watt (10 watt

63 KEYS ASC11 DECORDED
COMPLETE KEYBOARD
by Honeywell
with dual color key tops, uses TMS 5000
decorder LS!. {schematic data included)

- = - SPECIAL
£ 3

PROFESSIONAL CASE
for our 0-30V Power Supply. It
is a nice looking metal cast case

~ WE FOUND THE CASE FOR THE FM MIC!!

top n be

circunt

.

W detaaswen
VERY SPECIAL PRICE

210r$499

with giant 4" volt/amp meter;

Sub-Mini Size
Condenser Microphone
$2.50 each

FET Transuistor Builtein

output blinding post and fuse
holder, on/off switch and line
cord! ONLY $21.50 EA,
CASE 010

$56.50

NOT A KIT!
MANY SOUND DECISIONS!
Solid state sound indicator
operating voltage 6v DC
30 A, Smalt size approxi-
mately %" X 1V’
Model EB2116 {Continuous)
Model EB2126 (Slow Pulse)
Model EB2136 (Fast Pulse)

Siow puise

$3.60 EACH

POWER SUPPLY KIT
0-30v D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted trom
030v. 2 AMP. Complete with PC
boary and all electronic Parts
030 rowanm surrey  $10.50 each
Transformer for Power Supply, 2 AMP 24V x 2 $6.50
30v DC Panel Meter $4.20

FLUORESCENT LIGHT DRIVER KIT

12V DC POWERED
Lights up 8 ~15 watt
Fluorescent Light Tubes
Ideat toc camper, Gutdoo

Auto or Boat

ge coil, powe

Kit *rtransistor
neat sink, atl olhc 1 electromic parts and PC Board
hignt tube not included!

ONLY $550 PER KIT

~ wv.u AUDIO AMP
‘/ All parts are pre assembled

on a mini PC Board
Supply Voltage 6 ~ 9V D.C.

o
:Iy SPECIAL PRICE $1.95 ea.

12V DC MINI RELAY
P.C. Board Solder Type

04 b ad

“FISHER" 30 WATT STEREO AMP
MAIN AMP [15W X 2!

Kt des 2 pcs, Fisher #A 301
HYDnd IC all electromc parts with
PC Board. Power 5ubPly & 16V
DC (not included). Power band
with (KF 1% ¢+ 3dB). Voltage gain
330B. 20H2 — 20KHZ

Super Buy Only $18.50

ELECTRONIC e
SWITCH KIT

CONDENSER TYPE

ed Time base

12V D.C. AUTO Ny
DIGITAL CLOCK

Complete Unit

ONLY S28%(ea

HEAVY DUTY
CLIP LEADS

I

Not a Kit! 10 pairs — 5 colors
T e Alligator clips on
h a 22" long lead. Ideal
$1.85/pack for any testing.
sALE! MINI-SIZED 1.C.
$24.50 AM RADIO

$5.50 cach

W SW AUDIO AMP XIT

2 LM 380 with Volume Control
Power Supply 6 ~—18V DC

o mvyEl  AA SIZE NI CD BATTERY Size smaller than a box of matches!
6 0 apack Receives all AM stations
AUTO ALARM KIT X 6) 500 MA/HR Batterles and ear phone included
| $4.80 PER PACK

The Crimefignter Aut =
Aty Only $8.50 ==
selfcontrolieg auto Oro-

tection system, normaily BRAND NEW t—

mounted within the glove
box of an automobile
Two minutes after turn
Ing off the Ignunon the alarm automatically
turns iserf * when auto is re-entered, the
novn wifl sounu after a 1045 second entry de
lay. The automoblle owner, by Inserting the

EVEREADY CH
CD 500 MA/HR,

Only limited quantity available

15 AA size NI-
4 for $5.50 &

 AAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAARRAAA 4

Ignition key, will activate the alarm, Once aC —
== only $5.00 ea. Uvated, the slarm will sound Ior tw minutes e Sub Mini Size
pefare tically turning o e alarm =
then resets and is ready to agaln protect the w PANEL METER
TIMER XIT vehicle Irom unwanted entry s 500 UA %
Time Controlied from 1-100sec. FEATURES: Simple Installation: 5 wires, ONLY $1.20 ea

ldeal to be used as timer delay
unit for burglat alarm, photo
service, and other purposes.
Max. 1oading 110V, 2 AMP,
Supply voltage 12-18v DC
$11.50 each

FT 0 ELECTHONIC IC TEMER

ELECTRONIC ALARM SIREN

COMPLETE UNIT
laeal for use as an Alatm Uni
©f NOUkUP 1o yOur Car back up

to make a reverse indicator.
Light Output up to 130a8

age Supply 6 ~12v $7.50

AU—999

Automaticaily turns on when auto 15 Darked,

TOGGI.E SWITCH

Adjustable entry time, Extended exit time to
alluw lor unrushed exit from venicle, Numer-
ous applicatiuns include protection of boals,

PANEL METER
S

campers, trailers, motorcycles, truCks, Can 10.99

not be deactivated by “hot wirlrg™ an auto $5.50 o. :’S:e Fece ‘ry:e]ov @/

Cannot be turned off without Ignition key, TTm 5 ™S 244 SPOT 100 090

W0 ORI (e e S ooy mS 245 oPOT 120 1.0
ONLY $14.00 PER KIT ' 0-100MA LARGE QUANTITY AVAILABLE

1(D.C. Type)
ze 60MM X 66MM

Hall size of submini toggle switch
rated 3 amo 125V Ac contacl

SOUND ACT!

$175 e 12 101 $300

LINEAR SLIDE POT S00KS2 SINGLE
Metal Case 3" Long
2 FOR $1.20

BNeA® M

oy —

A e =

4 DIGITS
ALARM CLOCK

v 4AMP  $750EA
= = COMPLETE UNIT 36V CT 3aMP  S6S0EA SPDT  OnOft $1.30e2
NOT A KIT 48V CT 3AMP  S650EA :::-:r OnOft  $1.50 ea
* 05" RED LED READ OUT 24V CT 3AMP  S650EA IPDT  OnOMY $1.75 ea
%24 HRS. ALARM SET 24V CT 0BAMP $180EA ﬁ Mini size Rocker Type
=10 MINS. SNOOZE SET 12V CT 08AMP $180EA M/ A1so availabre at the same price
12VCT 120MA St 25 EA

= AM/PM ALARM INDICATORS
* SECOND DISPLAY SWITCH
* AUTOMATIC BRIGHTNESS

CONTROL
* COMPACT AND HANDSOME wall
PACKING i
® 110V AC 60HZ INPUT A Outhut
hut
$17.50 EACH Outbut
12v Qutput

DIGITAL ELECTRONIC LOCK KIT

for auto lgnltion, entry
l -\.‘. door, burglar alum etc.
L (1%L CMOS t.C

N CtRCWIT

4 Digits Prog
400R RELAY AND REY #AD NOT iINCLUDED

$6.50 ea.

f E TRANSFORMERS
of
\
.

N AC POWER SUPPLY

SUBMINIATURES TOGGLE
SWITCHES

MINI SIZE REED RELAY

Approx. 1 square

¢ SPST Normal Open
siade L] 4 Contact rated 1AMP
== c Coil 6 ~12V DC

S All brand new by AMF
3'tors2.0b

Type Transiormer

200MA $2.7SEA
100MA $2.10 EA.
120MA S190EA.
100MA S190EA

2%" ROUND SPEAKER WIDE ANGLE P

8§ 025w
for most sound pProjects

{scate marks 0-100})

PUSH-BUTTON SWITCH

N/Open Contact
Color: Red, White, Blue,
Green, Black.  4/$1.00
N/Close also

ANEL METER

1% x %™
IMA Full Scale

VWWW“VWVWVWWV

Wl

»

Any Comblnlllon
BATTERY POWERED
FLUORESCENT LANTERN
FEATURES
[} ¢ Circuitry: designed for oberation by high
efticlant. high power sihcon transistor
which enable Ilumination mamntan 1IN a
standard level even the Dattery suPply
arops to a certain low voltage.
* 9" 6W caol/davyhght mimature floures
cent tube,
6 X 1.5V UM:1 (size D) dry cell battery
® Easy shding door tor changing batteries,
$960 EACH  * Stainless retlector with wide angle increas
MODEL 888 R Ing lumination ot the lantern

VVVVVVVVVVVVVVVVYVY

vy

$1.50 each Available 50
LARGE QTY. AVAILABL
SPECIAL 3 for $2.00 = S WOuR
L | SOLID STATE ELECTRONIC BU22ER
- }  INDICATOR
l"' T‘sr ‘llps This umit s 1 5 8" long operating volt M size 1 x %' x
Sarne as the E q age 4v DC will tell you how many Supply voltage 1.5V 12v

52 75 ner pair

) h

nours vour Citcurt of mactine has been

Limited Quantity ONLY $1.75 ea.

Igeal for Alarm
or Tone indicator
$1.50 each

ours

e
N

MINIMUM ORDER $10 00 Calitorn:

Out of stete add 15% of total purchase tor shipPing charges. out of USA and Overssm add 25% of totel purchase.
SEND CHECK OR MONEY ORDER TO

AV

N FORMULA INT

For more information please
STORE HOURS

SEND $1.00 FOR

12603 CRENSHAW BOULEVARD  HAWTHORNE, CALIFORNIA 80250

2 dents add 6% seles tax and 10% thipping

12/78

ERNATIONAL INC.

call (213) 973-1921. (213) 6795162 |
10-7 Monday - Saturday | BAnnAMERICARD |

DETAILED CATALOG |

VVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
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RADIO-ELECTRONICS

-t

r‘ PENNY ARCADE

WE'RE FIGHTING BACK INFLATION WITH THIS EXCLUSIVE 1¢ SALE

-~
N
LYTIC KLINIC
ELECTRO’S
, Order by Cat. No. »3269 and valus
Sale 1¢ SALE
o 1s 101,181 20for $1.01
02 8for $1 16for $1.01
10 sy 6for 31 12for $1.01
20 a1s 9for $1 18for $1.01
18 28 8forS1 1810 $1.01
0 1% 6for $1 12for $1.01
0 2 4for $1 Sfor$4.01
160 18 3or 81 6for $1.01
100 28 2for 81 afor $1.01
1000 ¥ 210r 81 4for $1.08
O 1000 16 i for 2for $1.01
All PC type except for noted ‘Anial

PARTS & SEMI ‘‘ONE- CENTERS"

30-PANEL SWITCHES

60-0IPPED MYLARS.

10-PUSH SWITCHES,

40-t. SHIELDED CAB!

10-CBCRYSTALS, for

78-5N7400 TTL ICs.
100-MINI DIP ICo. i
30-LM 380 AUDIO IC

1-23 CHANNEL CB SE!

01
16'° NI-FI SPEAKER,
1-LED WATCH GUYS,

“*DICE"., mlcros

8-2N23

I0D00DO0DODDD00000D0000000C B00000000000000000000DN0000000a0000o00onoagoaaaaoacaaaa

1
100-NATIONAL IC BONANZA. fine
18-LM340T VOLTAGE uauuvou 510 24V, 70-220 (226
voltage. hi-Q {~2729)

30-VOLUME CONTROLS, audi:
30-CLOCK CHIPS, Natienal, h.
30 MM 5262 2K RAMS. hob!

25-CD-4000 SERILS CMOS. unt d

1-CHARACTER GENERATOR, 3 x 7 Mosteh MK 2002P (= 38

1-CONDENSER MIKES, s ensitive, 500 shms 1.3 Volts |~

150-GLASS ZENERS, 400 MW, untested, better than 50X yleld vzuo
Y watt {

1-VEEDER ROOY COUNTER, 000-999,
2.DUAL GATE MOSFET, sim. to N200, Nl
2-LCD THERMAL INDICATORS. 83 108°F. 7x
1.JOYSYICK, four 100K Pote. with knob (= 3808A). . ..
1.EECO THUMBWHEEL SWITCH. BCD. 0.7
1-PLESSEY TV SIDEBAND FILTER. for chen. Jor 4
2.9V NI-CAD CHARGER PAK, plug-In. 125ms. 123 VAC prl (409!
20.-DATA ENTRY PUSH.SWITCHE!

75-LINEARS. OP AMPS,
100-TTLe & LINEAR MIXED. with 7400s. 0%+ yloid (42438)......
140 CHANNEL CB SELECTOR. I;I\nob

knol

1:UNF YUNER. 00lid ot

3-6 AMP, 50 PIV TRIAC. T0-3 mat
2000 FACYOIV REJECT DIODE
40-AXIAL ELECTROS. asst'd
40-UPRIGHT ELECTROS.
150-RED DISC SPECIAL. Erle, mostly markad, Pop valu:
10-43 YOLT ZENERS. 400 mw. Elass. axlel. |
100 CERAMIC CAPS. asisl. color codad asst values NPO"

allda:

20-BRIDGES. untested, 2. 4, &, smp, |ull
25-LAMP'N'SOCKET SETS,
18-MIXED READOUTS, hol
1S0-QUARTER WATTERS, r
100-PLASTIC TRANSISTORS. unteste

200-PREFORMEO RESISTORS. %, %, 1W, marked,
200-PRECISION RESISTORS, 4, %, 1W, IX, 2% m

ahiny finish,
1

push

i pin
100-1N4148/958 SWITCHING DIODES, 30%
30-PC TRIM POTENTIOMETERS, Chumb'hl

- d v
75-4" CABLE TIES, pisatic.ilke Ty IuD
10-CRYSYALS, may Include CB. Ham & more
100-TERMINAL STRIPS. from 2 lugs up (v
30-NE-2ZNEON LAMPS, a1l 100% good (=

3-SOUND YTRIGGERS, sound trigger

phase lock I

LECTOR

18-“POP” OPYICAL LENSES. plono-co

coPic
full
man

4-TANYALUM CAPACITORS, 6.8 uF 38V, dipped ('52.‘

S-PANCAKE PHOTOCELLS. 80010 13K ohme (+293

1-100KNZ MARKER CRYSTALS, spprox lor merker
2

ZEN ERS! Order by Cat.

|No.
1 watt Sale
7.5¥ S lor il.
83V S tor
9.1V S for l
10.¥ Sfor 1

joaLy  Sfor 1
12y S for 1

{ocasy  Ster 1.

Case code: T=TO-220 Power Tab: V=Minidip: K=TO-3: Hi=TO-5: N

Type No.
LM300H
LM300N
LM301v
LM301H
LM30BvV
LM306H
LM309K
LM311V
LM320T-6
LM322N

Each
$ .79

.
Fy
w

1

1
LM33ISN 1
LM340K-5 1
LM340K1 -6 1
LM340K-8 1.
LM340K.12 1.
Lm340K-15 1
LM340K:18 1
LM340K.24 1
LM3407.5 1
LM3407-6 1
Lm340T-12 1
LM340T-15 1

_10 for

S210A & voltage & wattage

1¢ SALE

10 tor $1.01
10 for 1.01
10 for 1.01
16 for 1.01
104or 1.01
10or 1.01
101

2 lor
$ .80

100-CAPACITOR SPECIAL, dlscs. mylar, Iytice. more (#2738).
10-VOLTAGE REGULATORS. hobby LIBN . T 3(

1.3P87T 24V REED RELAY, norm opan, dip styls, 1250 ohm
150-PREFORMED DISC CAPACITORS, mark-d valuaa
10-CALCULATOR KEYBOARDS, 20 haya and up.
3-ALARM WARNING STICKERS. for windows, 2-3/4"
10-CALCULATOR SWITCMES. SPST-N.O.,
1-1TT 8 DIGIT COUNTER. 110VAC. with mounting flan l n!J.2 i

9 TRANSISTORS. NPN switch, Hke ZN::?: 9.

{v2608)....... .
2428).... -

3178

BUY 1 AT'_SALE PRICE. GET 2ND FOR 1¢ MORE!!

RIBBON CABLE!

Order by Cet. No. 3939
and Conduttors

LED

WATCH GUTS

Cond. [ Le Sale
10 10f $1.98 201 S1.9% |
4% on 1.98 16k 51 95 2 for
20 sk Les 10k
25 an 1ss en $1.96
26 an 198 ah
38 3n 198 en Faet s
3e n 1 &h work \th kne wL A micro
0 20 1ss an digita ciuns t
S0 2 198 an '
60 1 198 2R Cat. No. 8267

! cclor coded.

] IBRAND NEW!!

22 OP AMP & TTL IC FACTORY “DUMP-IN"

200 for 2.01
20 ftor2.01 74 mM308v HIQ FET lnput Op Amp ] SN7440 Dual 4 input butter
80 tor 2.01 or LMaliy M1 Port volt comp 0 $SK7450 Expan 2-wide, 2-In AND-OR-INV
400tor 2.01 LM709H Op Amp T SNT4SL ide. 2-3-Input AND-OR-INV
400 for 2,08 s 1.00 LM180ON  FM Stareow/PLLDemod¢ [ SK7483 2-in. AND/OR invert
200 tor 2.01 LM3300N  Quad Matched Op Amp ] SNY4sS 2-wide. &in. ANO/OR Invert
sotor 201 [ 4 for $1.01 LmSseY Dusl 741 ] SNY464 4-2.3-2.Inp. AND/OR Invert
200 for 2.01 . SNT408 Quad 21npul NAND, 0.C. 7 SN7470 «d JK Filp Flap
100 for 2.0 SN7403 Quad 2 Input NOR, 0.C. ] SN7472 Slave Filp Flop
40 for 2,08 V= Mg iap SN7406 Hea Inverter, buttar, driver (] SN7496 S bit paraliel In/parallel out shift reg
8=0lp $SN7410 Triple 3Input NAND 7 SNT4164 O bitserial shift
H=T0-$ SKT7420 Dual 4 Input NAND 0 SNT419S hift register

300 tor 2.01
200for 2.04
400tor 201 IC SOCKETS!
40010r 2.04
X O-PIN MINI-DIP (= 2023).. u u 19
taater 201 fePNDIP (- 1308 . o Te MICR;) Mlzl T(s)‘GGLE
60tor 2.01 16-PIN DIP [+ 1309)... 3'°’ WITCHES!
gois? 1'3: ;:‘::: :‘:"-;w ?}7',"."'. : ::: A Amps. 128vac contacts with chrome han.
$0for 2.01 28-PIN MSI/DIP (= 3887). 2 tor 2% s
21or 4.96 o 4
Loft DIP SWITCH ok sror sz sk
300 for 2.01 2 SWITCHES ON A DIP (» 5422 oPOT' as !

2.00 130 for 2.04 3 SWITCHES ON A DIP |- momentary action * center off
4 :g‘? :gg: z:g: 6 SWITCHES ON A DIP
. {=3821). .2.00 16 tor 2.01 S SWITCHES ONIATOIP
2.00 200 tor 2.01
. 2.00 €0 for 2.01 ]
2.00 30for 2.01
, Order m T
3 Sl L00 as0ler 2ot 8y Cat TTL'S AT “CENT-CIBLE” PRICES
- - 2.00 200 for 2.01 " -
. 2.00 60 tor 2.01 &TypeNo.  Each 2For  Yyoe No. Cach 2 dor Type No. Each 2 for
.. 2.00 80 ft. tor 2.01 SN7471 1) 36 a
SN7400 $.19  3.20 SN74154 175 176
2.00 6tor 2.01 SN7401 19 20 SN7472 19 .20 SN7418S 79 .80
2.00 2010r 2.01 n7403 ‘2% 26 SN7474 .59 .60 SN74156 .39 .40
1.48 2tor 1.90 SN7404 A ‘20 SN7475 .69 .70 1 SH74157 99 1.0¢
. 1.00 4tor 101 SN7405 19 ‘20 SN7480 19 .20 O sn74188 .99 1.00
1.00 410r 1.01 SN7406 19 ‘20 SNT482 .29 .30 1 SN74161 128 126
» o’ 488 210r 4.96 sN7410 ‘28 ‘2 SN7483 .99 1.00 1 SNT74163 139 140
Al Lo 1.49 21or 1.50 SN7416 ‘3 ‘36 SN7486 .49 S0 O sN74164 79 .80
{3978}, « 1.95 210r 1.96 SN7420 32 a3 5N7488 79 .80 1 SN74168 .99 1.00
L 210r 1.50 SN7421 5 ‘5o SN7489 343 280 D SN74166 199 2.00
2.00 40for 2.01 SN7423 29 ‘30 SN 7490 99 100 SN74173 99 1.00
. po s 2.00 1801or 2.01 N7426 ‘1o ‘20 SN7491 129 130 T SN74175 99 1.00
50%+ yleid, pop ty, . 2.00 200 for 2.01 SN7430 29 ‘30 SN7492 .79 .80 SN74177 .79 .80
dip 503+ yleld i~ 5284 2.00 60 for 2.01 SN7437 19 20 SN7493 .69 .70 SN74178 199 200
od 503+ yloid, xmpe-dipse- inidis (12816, 2.00 150f0r 2.01 SN7438 ‘28 ‘2 SN7494 .79 .80 SN74180 .49 Kt
2.00 2001for 2.01 SN7440 19 .20 SN749S .89 -60 SN74102 .49 .80
or PLL clrculte (= 5048). cereil 100 21or 1.01 SN7443 59 s $N7496 .29 .30 7 SN74150 1.99 200
1.00 2ter 1.01 SN7644 55 ‘20 SN7498 .79 .80 SN74181 175 178
phg== . 119 30 for 1.20 SN7446 128 1.26 SN74107 29 .30 SN74192 .88 .86
Gt 1.19 20 for 1.20 SN7450 s ‘2 SN74113 .39 .40 SN74193 .99 1.00
4.98 21or 4.96 SN7451 19 ‘20 SN74114 .28 .26 SN74194 125 1.26
b 1.98 21er 1.96 SN7433 19 ‘20 SN74121 .59 .60 SN74197 75 76
rd 1, ,r 1.00 21or 1.01 SN7454 ‘29 ‘30 SN74123 .69 .70 SN74199 150 1.81
1 pop styles (01498 ... ..., 1.00 201or 1.01 SN7455 .19 .20 SN74126 -9% 1.00 SN74200 350 381
. - 1.00 8tor 1,01 SN7460 38 36 SN74136 .49 .80 SN74251 RT3 .80
Eidie ...l 1.00 10for 1.01 <N7464 18 ‘20 SN74140 .49 .80 SN74204 598 600
e 1.95 2101 1.96 N7465S 15 ‘20 SN74148 .69 .70 SN74258 118 376
3.50 2for 3.51 sN7470 g ‘20 SN74183 129 130
1.9 Z1or 1.96 Sl
1.49 2 tor £.50 | ——
. 2.00 300for 2.01 A
2.00 2010r 2.01 IMAGINE GETTING A CALCULATOR REJECT FOR ONLY A PENNY'!!!
1.00 6for 1.01
d, %" 8q. (25374 1.00 20for 1.08 Your Cholce 2 or | LED
1.9% 2for 1.96
o B ¢ $5.95 ¢ | CALCULATOR GAMBLE!
- ..2.00 4000 for 2.01
capacitance. 3 sewmiipe 2.00 80 for 2.01 PART i ¥ o | R
st'd values & capacitance. | n:z:s- tthe .2.00 80for 2.01 ALONE ., ’ R . A k.
{s8341) 300 for 2.01 e Why mre th "
#3404, worsh 20 for 1.01 ARE M
ote. 200 for 2.01 WORTH t A
[T} oo ”T"::: X !
- 25 AMP BRIDGE ¢ ) )
PRICE 8291
Order by Cat. No. 82108 RECTIFIERS : =
Order No. 2273 & voltege
S WATTS  Sale 1€ SALF v O Caen e USALE 7-SEGMENT READOUTS  one cenrsace
6.V 3for 1. 6for 1.01 50  $1.9%5 2for  $1.96 [ 3% DIGIT LCD wRISTWATCH nlsruv (~3960. i . 3or u ' € for $1.20
82V 3for 1 Gfer 101 = i = o ., (+5018)... or L9 6tor 1.20
187V 3for 1 Gfor 1.01 B i®= IS % . cath. [+3338). r 100 12tor 1.0t
18V 3tor 1.6for 101 E,‘ =~ + i ¥ (=1503) or 1.00 “or 101 @
24.V 3for 1. 6for 101 oo ® g 208 emdier 1,09 Qo 130 %
30. V 3for 1 Gtor 101 = DL er 198 "‘&
P ®C ; . L80 2tor L3L A N
red. com anode, T seg. (» . ;:g 2for 1.81 & Q‘«,
N T o ad, common snode. (+3030/......... 4, 53 2or 396 «
POP-AMPS AT ‘CENT CIBLE"” PRICES n rod, common cathode, (3327 ........... 33 2tor 396 'g >
727 OUAL 0.6, red, common cathode (~ 3483
DIP NSN11BBA 8 diglt. rad. common cathode. .17, bubble magnitier
Tyoe No. Each 2 tor Type Each 2 tor
Lmisoris 143 150 | 0 Lm709M 19 20 AMPLIFIERS! East
M3407-24 8 1.50 LM709N 49 50 9 WATTS ONA CHIP, Toshlba TATZ0S [#S08T)......oooioueiociranen i 498
LM350N 49 -50 | LmM723n .49 -50 3 WATTS ON ACHIP, G-EPA 263 [#1822).. 1.80
Lm376v 29 30 LM733N 79 80 110 WATT STEREQ AMPLIFIER, PA. hi-fi, moblle. 12V (- 3324 ..8.08
t:g"z" };3 226 ' D Lm741H 30 31
BON 4 140 LM74TH 59 60
LM3geN 1a9 1’50 LM1304 139 1'% z o WE FIGHTINFLATION
5 8 LM1310 1.79 1.80 o \3-4
LMS32N 25 26 LM1312 2.49 2550 16PN ™ E RS FTTYITTTYIT YRS 2 2N
LMS32H -g: -;g LM1414Y 19 20 {4, 4 ® Terms: Add postage  Rated: net - %
NES40H X 5! LM1458Y 35 30 °ND 21 'S x Vakefield, Mass. (617) 2471828 &
LMSSSV 75 .76 M1800N 79 80 1618 Hrel m t.. Wakefie q
LESEN L 180 LM3028M 65 6 A. 95 L x 8 el Carmine § oy
. - LM3900N 49 50 D x MINIMUM ORDER — oo
LMSSaH 39 40 © w3909V 125 126 y wh x
LMSG1N 1.00 101 LMa250 1.20 121 vews A ® C
LMSESH 1.00 101 LM75451 6 70 W *
LMs6SH fied 1oL M7sass e 70 *
LM : LM75491 80 81 x P.0. BOX 942-
LMT703N 59 60  LM75492 B0 81 ® Sendfor FREE (5 ANNFIELD MA <
LM703N 19 20 LM75494 60 61 x CATALOG «
PA263 1.50 151 x
DMBBGAN  1.29 130 NN NN AR E NN NN

02 COPYRIGHT 1978 - POLY PAKRS?, INC.
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POLY PAKS

DISCOUNT ALLEY

WE'RE PUTTING “GREENBACKS” IN YOUR POCKET!

ﬁ

4
4 . digits,

S " 5° led dif
3 & GIANT $9.95 paey 1o oo sl ity

. SOLAR DISCS Geoaris crysal conL Lann
b < High effic " g\;.h'::e::zzy‘ D"""‘n‘::‘z“‘
p ' 1ency energy cells 5 "
Q produce 05VDC  rated i 8 DIGIT frequency ARG Foouer sup

P amperage. Gang in eries for |||| [ NCY of 8 BUER. ek vinyl cover

P higher voliages. or in | EQUE 1yl Flip-op Iy nccess
< ¥ in parallel f F $7 7 Pl den cabinet for
& for high amperager! Perfect for """ ’ NTER wooden
@ sence projects, experimenta,
Q induntrial & commereiel ‘I cou 1ne money! | URACY: 3 PPN 8 MHE
Q@ appicat 15 Amp | it o teatures 00 78 T ibrate ACCUR L 20 BLANKIN WY 2
<: Cat. No. USOTS ““m""l '.:;’,'y 1o nssemble o k‘};: lw PETEY :*““;.”uovu. 60 1. ®S with
; PECW\CA“O:‘:S:H sz, 50 mV to 30 M7 powsR .(qull: wr Avaitabie

. 2% L

weosscssece e00cososn “"‘"-‘.'A'JZ‘J':"' Lo S scater o 00 MHE o, ) 2‘;'.’,:“- wiR

o 3 AMP W0hr 85 o QFMEY o eec, 10 @ 1038 Cat. Mo S0 CounTER WITKEREY

Y “TEFLON"" 10 for 1.09 RESOLUTION: l:‘:d 0.4 88C o b: 5.24288 MWz Cat. No. . = o _
. 10 for 1.29 ATE TIMES: 3 805 o SYANDARD: _— M ™o MINI TOGGLE SWITCHES
. 10 for 1.89 @ FREQUE ohm AR o

RECTIFIERS g INTERN AL DANCE: } ™ =
SOrder by Cat. No. 00 19foqz3s puY MPECS APPANPANY * JA 125VAC contacts Contacts _ Sale

Py
0000000000000
Ao i ik At A A
4 Contzols up 10 10 AMps, 1000
@ MOTOR SPEED Uiy e to 10 AMpe. 1o 2

= Duaose sPOT,
center off " usoss SPDT

U4037 DPOT 1.45

$1.29

. CONTROL tive type motors and incandes.

1 D'G'TA 4POT 1,98
b 99% cent lights. Varies from 5% t. L y
$ “BASIC™* gl Ve lon S CAPACITANCE METER kit 1°2>
b KIT *Basic kita include all necessary R I T x
3s2 95 electronsc components, less PC 4 anges! ranges o-li.Fu%"'E" yalue from 100 p 44 14 DIP E!"l.ln‘“' prueritals
b . ; board, case. line cord,q leakage! Directly resgy L004F. 1000uF, ‘1o gponi *d, uF! Five % SWITCHES o a0 3 '11
1 transformer. or battery. Easy 1o § - 369 95 button. Eq w:..:.d; 11 types of eapacitory 8t the Also tests ¥ L O 3021 s ::
3 8 readboard, with watructions. 4§ Z . With step.by-atep Inerrs.COMRlete kit nothing oo 0B of & 4 0277 7 .
TRy DY AASaRg @ Four 5" digiss] covered woosen f’-»?:ii“‘vt':’“; Size 6% x 214 x g,.'..“;:qmim{ P orderty 03077 7 Lis

MAAAAAA A NVAAAAAS twice the price &t Ne- 1 sumn...e."ﬁ.'.«., it B : Cat.no. 03672 10 250

] fadad 4 2 2 S o aioce Mater Wired  g03 "
sos
1N4000 EPOXY RECTIFIERS fadolodod 8 272" DUy X

Cat. Mo, Type PV Sale ’ HA R A
O 2377 1N40O1 50 10for

O 2378 1N4002 100 10for
O 2379 1N4003 200 10for
J 2380 1N40O4 400 10for
O 2381 IM400S 600 10for 1
O 2362 1N40OS 800 10for 1.49

» Ham.CB.Audio

¢ Dynsmic cartridge
+ Top US maker

* Push to tatk

Parfect replacement for all
HAM snd CB rigs. 500 ohm
impedance  dynamic ele
ment. Wide range [requen-
cy response 300-5000 Hz,
high sensitivity. 8 f1. coiled
cord. Case made of un-
reakable black plastic.
No. 4074

SUPPLY

5 VOLT 10 AMP

For cooling. flushing, heating

BLOCK ooy anid ventillating! Qulet &
FAN 5 dependable. Lightweight. flame
S !{ Tetardant. 3 blades or better

$ (sorry, no choosing!. Removed

$11 . ¥ om ooy S

o Fomous USA Makers! ® 4-11/16" sq. 1" deep.

® Fully Regulated!

0000000000000 000
. - T ® Giant 12 Amp Transformer! MICROPROCESSORS! @
asy to build, essembles in
S?I‘.'é"ﬁréo minutes. Uses two 15 watt MEMORIES! SUPPORT! ¢
A 1ER Eybrlell .:ml ;I?.;eilold’ul" with Imagine S volts st 10 full Order by Cat. No. 3459 and type PY
eat sinks Included! Power out- ! Provides the hi
MPLIFIER Devt oinks nclud both chanpels TeaiTeed b5 o o et 0 5008l 3705 B3 e 5
KIT nto 8 ohme from 40-22,000 Hz. puters! cTudds O 8080A .98 D 210241 s150 @
$24.95 Total distortion less than 1% transformer, and all electronic O 8212 3.50 O 1103 L
o Use with any  Size: 54 x 2:3/4" Wu 1 Ib Cat, parts necessary to make 0 8214 7.98 g Muyzeo 1
No. 5408 L 08216 350 O mMmsze2 3 °
preamp! Made For Fisher less PC board, case. and MM3280- 308 ©
e sord. Baamiiog olinest Seafim 08224 380 S e e
techmology, effective capaci Q sa2s 888, O MK4098 195 @
tance In 1.000,000 uF! e 1 D MK4118 1995
FREQUENCY COUNTER PRESCALER KIT gl o3 R
ts inslde our Frequency O 8288  10.50 MS. 2.95
Counter Cabinet. Raquires ":q:':n’:;;":(‘."'" 08287 1998 0 2708 08
Vith | M
t::x‘:l-bc AR 3 95 Ve0es0ccccccctcssccccccocet
Cat. No. $218 PRESCALER KIT 24 %
32498 ICATIONS:
Cot. No. 8225 PRESCALER ° :";;;.u""" E:f‘cl':S?oA;rZS vN‘g $0-60 Mz.
WIRED $34.98 ul Haf Ouput: 4.8 to 8.2 VOC © 0-10 Amps, fixed.
Rippie: 1 m¥ RMS maximum under all conditiona within
Opersting range of unit.
0000000000000 000000000toom
. Eany to bufld a complete audlo @ Jj Transients: Mo turn o Lwnre
« SANYO amphibier for -G tape. AV, @ ff  Quaiond Protoction:
Y M, PA, and more! Responise & -] B
o AUDIO 3050005 i 0 i o fhgCet b, usass

:AMPLIFIER ;n:r::on st full power. Em:-:m L]

(] Qutput 8 ohms. Size 4 x 2x 4" @
$MODULES i xiiiuhi (@ N FLAT MAGNIFYING
. instructions. » I %
L] . >
Cat. No. Type Watts-RMS \ s
S Os3%0 $TK-009 13 s KA N LENSES SELF POWERED
o O s3s1 STR.013 18 H - I~
o 03382 $TK-028 20 - _N - =
3 ES;: HAF 1 o ff ® Bulld a 2000° Solar Furnacel L /
.oooooooooooooo-ooooooooooo: | f@ ® Repla most overhead projector lenses! = 88'
° Ultrs tat! }' It's different! It's unusual! Magnifies like u lens, yet it's flat! A
RIBBON CABLE AT THIN PRICES  J1s fio \ 1%y 251 of smal concentri grooves estend, from e senier oo ~d /
Cond.  Sals " 198 } = edge of the lens, acting like a giant prism! Each groove bends the = / 4[
R Ton e 3n 1ae - light waves that hit 1t, acting Jike & conventional convex lens o Buitt-in nite lite! 4
O 14 Bft 1 2n ‘o8 k S = Lightwelght, inexpensive, and extremely short focal iength of ® Fits into shirt pochet.
830 sk 1 5 : Order by Cet. 12" Harness the sun's energy with the fresnel lens and & simple © Built In beeper alarm!
o2s an 1 : 9 MNo. 3938 and wooden frama! Focus the sun on any flammable object and watch ! o
GO 1h 108 RO A8A8 ane E 1t buret into flames within seconds! Size 11" square, 3/32" thick o Pertect for any room, office.
colerjcoded oS / I Optically perfect. Wi. 1 Ib. Cat. No.  US339 car, van boat, plana, travel!

“BEEM-O-LITE”
LASER DIODES

4 MUST FOLLOW TUHE LASER
fer BERORE OETEREL SAVETY RULF accompany.
With power tat. Ing laser diode. Gold eo
> watts. trans. Cased. Size: 267 diameter
¥ 1 L /

< o Vo hieh: 4
i De
t on coax(al tyg
Typ
PULSE” mode  operation.

Warelength  approx.-80.1n.
2 ol re tage

Star Wura” to " Time Wara”  Poly Paks' newest [,
k declaces “"WARON TIME™ Usen the latestin Sy
d Cr. Teel i

Axe Lag hnology, featuring low
de pendable qu. crvatal accuracy “Operates for |
CotateS Mo,  USID s single AA prolite h.u"{ Com pact. only deep
Charcnal ¥, hi impact plastic cane Pushbutton contrals (¢
Slow Set. Faat Set. Nite [ite. Snoaze Alarm d.-g!.- Fasy ¢
HAM ad 3 dinta with AM.PM indicator. NOT A KIT' Comptet
PACE CB- red snd ready Lo yo! (battery included). With leatherette corry

TWO-WAY  {fe
RADIO TESTER

From
AAAAAAAAA 4

indlicalar: 100 uA D'Arsanvel meter.
Welght: 4 Ibs.

iPOLY PAKS

et emit "COD's MAY P.0O. BOX 942
1Ing  ares 0% ma’ Max [ N L -R1A
peuk fud cugggy 10 YOU Adjust your tramamitier for mazimum output’ Essential for ls___s EHONED :0‘:0YNNF|ELD. MA

tuning up” your rig. xnd Sliminat:ng power luasea from your Te
d simple to use’ Runs direcily from umit rms: Add Pos ]
A JORIC At Bl U el o S Rt T m i 3@ Tarm tage  Rated: Net 30

TRANSDUCER

Jriginally denigned for
ulirasonic “radar” type alarmo.
Perfect for dotens of projects,
including remote control
alarms. etc. Sendn d
receive’l " diameter. 3/4” deep.

| 1217‘ 245.3828
3 18 Dei Carmine St
MINIMUM ORDER: g5 Wakefield. Ma

S

with provisiona for 500 watt externsl load. Power measurements
te stepn to schieve mort
on froni panel permita
g power and percen
andle 3" e q s U Joed ORf T ———
\wo color meter n

Test SWR, [ ‘Controly for METER ADJLST, SELECT RANGE RING wheo orannn

DUMMY LOAD SELECT. TRANSMITTER JACK Pt 259

K 1PL.259) OSC

INS rRUC- catatog numpg,

tta can be made in 5 se;
accurate readings! Oscilloscape
monitoring the mignal when

661 AHVNNVI

XTERNAL LOAD TLLOSCOP} name of the m
with standerd RCA type phono RF Power, Modulstion! tp: fequires ¢ ransistor radio battery ‘not included TIONS: ordering trom s
Jack. Wt 2 oz Cet. No. : P AAAAAAAA A AR 0000000
us37s ! - o o

COPYRIGHT 1978 - POLY PARS®, INC.
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Efe X.
AN EXPERIMENTOR'S DEL IGHTY

$3.95

"I"td("leo"

<.

> AA 12 4

1 =,
APART OR USED AS A PACK. RECHARGE THESE IN

23351 $2.95

HETHRLE mEray

SLA-1 150 Watt Seconds

STROBE TUBE

q .s_‘.)—k

. ) -
ey »

33'." Pamc - =
[ s EEEN
$200 4 'or 2.00 $ 3 9
PHOTORLA/N CAPs |CALCULATOR _|=
350 mf 330V 100 BOARDS :
720 mi 360V 150 WITH DISPLAY

LESS KEYBOARD
1600 mf 360V $2.25 T

3120

CARRYING
CASE

?"Jﬁa,

89* $226 o  C22874

V.O.X. "ifl”a

Sl state Vour Optuaed

RADIO-ELECTROMNICS

g

on 2 kel C Mll"
o s o8 11201 $6.08

01y pnmbt“ - -
trobe tul
Anuni lmm ot C23280
S mrobe tubes

Appx size 1-7/16"L x
7/8"W » 3/4"D

r—-
THIS 1S PROBABLY THE WORLD'S SMALLEST
RADIO. | T wEIGNS ONLY 1/2 DUNCE AND 1§ <
WORN BEMIND THE EAR. CONTAINS AN IC AND ss 95
SEVERAL DISCRETE DEVICES T0 CIVE AN EQUI
VALENT Of 12 TRANSISTORS. THE RADIO MAS & T.R.F,
OES1Gn OPERATING FROM | §TANOARD S13E 1,.4v
MEARING 410 9ATTERY (INCLUDED). |1 PROVIGES
GOOD VOLUME 10 EARPMONE ON SEVERAL STATICNS IN
METROPOL I TAN AREAS, DOESN'T n:qumz Anv mv:um,
GROUND OR DTHER ADDITIONAL WIRES =
CONTAINED & TumABLE. S12€: l/e"xl l/b"x3/5"

[T
- m ou- [ 24

SIMPLE 70 ASSEMBLE K11

INCLUDES PRE-ASSEMBLED

CIRCUIT BOARD, CAPACITOR,
FLASHIUBE | kEFLEC'Ok

SWITCH AND HOOKUP DIAGRAM,

LESS casE, snz:nv woLDer, C234335
AND BATTERIES (OPERATES ON

2 AAzg:us) GuiDE #28 arv $2.95

. :ﬂmlmumlovda..i‘i.") .00
L Iom inclu Of postage
, MC COD accepted.
weic .
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o CLOCKS ® HEADPHONES e BOOKS @ LOGS

GILFER SHORTWAVE

Dept. RE-1, Box 239, Park Ridge NJ 07656
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readboard as

Instant hookupforall types of
components, with push-in/pull-out ease.

Adaptableforall types of com-

ponents...DIP-compatible.. . conform
to 0.1" grid; jumpers are #22-30 solid
hookup wire.

Mix and matchiarge and small
chips in the same circuit. Use 300-series
sockets for smailer DiPs; 600-series with
0.6" center channel for full fan-out with
larger chips.

Infinite flexibility lets you ex-
pand and modify circuits vertically and
horizontally, simply by snapping sockets
together.

Easy mountingusing 4-40
screws from front or 6- 32F self-tapping
screws from rear Vinyl-insuiated backing
lets you fasten to any surface.

I's hard to believe how much faster and easier
building circuits can be . .. until you try CSC
Experimentor™ solderless breadboarding sock-
ets. From the largest DIP to the smallest resistor,
components plug in and out instantly, without
special hardware or jumper cables. So you save
time and money by eliminating soldering and
componentdamage. Start small and expand in

© 1978, Continental Specialties Corporation

Corporate Headquarters

Continental Specialties Corporation

70 Fulton Terr, Box 1942, New Haven, CT 06509
351 California St., San Francisco, CA 94104
(415) 421-8872, TWX 910-372-7992

as your i

EXPERIMENTOR 325 $2.75"
22 five-point terminals plus two 10-point
bus strips. 0.3"centers; 1.9x21x .4" (43
x 53 x 10mm).

EXPERIMENTOR 600
$10.95° 94 five-point terminals plus
two 40-point bus strips. 0.6” centers;
6.0x2.4x.4"(152 x 61 x 10mm)

|

EXPERIMENTOR 350 %$5.50"
46 five-point terminals plus two 20-point
bus strips. 0.3" centers; 3.6x 2.1 x.4" (91
x 53 x 10mm)

Marked tie- points simplify
translation from breadboards to PC
boards or wiring tables

Ruggedly builtof abrasion-re-
sistant materials that withstand 100°C

CONTINENTAL SPECIALTIES CORPORATION

25—
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cds.

EXPERIMENTOR650 $6.25*
46 five-pointterminals plus two 20-point
bus strips.0.6" centers; 3.6x 2.4x .4" (91
x 61 x 10mm).

EXPERIMENTORQUAD BUS
STRIP $4.00* Four 40-point bus strips.
6.0x 1.0x .4" (152 x 25 x 10mm)

EXPERIMENTOR 300 $9.95°
94 five-point terminals plus two 40-point
bus strips. 0.3" centers; 6.0x 2.1 x 4"
(152 x 53 x 10mm)

Quick constructionof micro-
processors and other circuits —each
EXP-4B gives you four bus lines, with 8-
12-,and 16-line address and data buses
easily created by combining Bus Strips.

any direction your thinking takes you, by snap-
ping sockets together vertically or horizontally.
With no limitto your ideas. Get started today, for
as little as $2.75*!

NEED MORE INFORMATION? CALL
203-624-3103 toorder, or for the name of,
your local distributor. Prices slightly higher
outside USA.

Prices, specitications subject 1o change without notice

“Manutacturer's suggested Jist.

Europe, Africa, Mid-East: CSC UK LTD.

Shire Hill Industrial Estate, Units 1 and 2
Satfron Walden, Essex CB 11 3AQ

Telephone Number: SAFFRON WALDEN 21682
TLX 817477
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New, K40 Magnamount:
Grips like a grapple,

actually improves transmission.

-

We double guaranteeit:

Exclusive .
Octopole Construction.

That’s eight magnets set in eight
H’ different directions to give you a
e magnetic seal so complete and
' t\ powerful, your antenna would stay
up there if you could squeeze

between two semis passing each other at 180
miles an hour. That’s magnetic octopower.

* GUARANTEE |

Placed on the roof of a vehicle; properly tuned, the K40
Magnamount is guaranteed to transmit a further distance
than a standard K40 without the Magnamount or you will
receive a prompt and full refund from your K40 dealer
who installed and tuned the Magnamount K40 for you.

* GUARANTEE I

Materials and workmanship are guaranteed for a full 12
months. Any part that fails to perform satisfactorily will
be replaced absolutely free.

Exclusive K40 Flux Harmonics
for Greater Transmission.

The magnetic radiation pattern was designed to
match the K40 antenna radiation for greater dis-
tance than the standard K40. See our guarantee.

The facts: Physics and Physical.

1. Magnamount is a bigger, stronger magnet —in
fact it’s 8 bigger, stronger, magnets.

2. It doesn’t just hold the K40 antenna, it helps
it transmit further.

3. Remember the law of reciprocity. The an-
tenna that transmits better, receives better.

4. 1t provides a flatter, lower SWR because the
Magnamount is capacitance grounded.

5. It puts your 98 wave K40 antenna securely in

place in the most advantageous place to work

against a ground plane— high and free from

obstruction. That’s square in the middle, right

SRR $15.95 buys it.

K40 Magnamount. "

American Antenna

1945 South Street Elgir, Illinois 60120

This professional CB equipment available only through Registered K40 Dealers!
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